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Objective: Ovarian granulosa cell tumors are rare malignancies with a relatively favorable prognosis. However,
patients still suffer from disease-related mortality. Therefore, the prognostic factors should be clarified. The purpose
of this study was to investigate the clinical and pathologic characteristics related with disease recurrence and
mortality in adult type ovarian granulosa cell tumors.

Methods: Eighty surgically staged patients with granulosa cell ovarian tumor treated at the Hacettepe University
Hospital between 1982 and 2006 were retrospectively reviewed. Clinical and pathological characteristics were
analyzed.

Results: Granulosa cell ovarian tumors accounted for 4.3% of malignant ovarian neoplasms. Mean age was 47.6 years.
The most common presenting symptom was abnormal uterine bleeding (53.7%). Endometrial pathology was detected
in 51.2% of patients preoperatively. Seventy percent of patients were diagnosed at stage I, and 53.8% of patients
received adjuvant treatment. Mean follow-up was 67.5 months. Overall 5-year and 10-year survival was 91% and 86%,
respectively. Mean survival was 147.1 months. Recurrence rate was 11.2%. In univariate analysis, advanced stage,
advanced age, residual disease after surgery, and need for adjuvant treatment were associated with disease-related
mortality and advanced stage disease and absence of initial staging surgery were associated with disease recurrence.
However, in multivariate analysis, only initial stage was found to be a significant prognostic factor.

Conclusion: Initial stage seems to be the single most important prognostic factor in ovarian granulosa cell tumors.
Therefore, a comprehensive staging surgery should be attempted to document the real extent of disease and to

estimate the oncologic outcome more accurately.
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INTRODUCTION

Granulosa cell tumors (GCTs) of the ovary are uncommon,
low-grade malignancies accounting for 2-3% of all ovarian
cancers." They are characterized by prolonged natural history,
tendency to late recurrences, and a favorable overall prog-
nosis."” Surgery is the primary choice of treatment which
alone provides cure in cases with disease confined to the
ovaries. However, platinum-based combined chemotherapy
regimen is advised in cases with high-risk factor or more ad-
vanced disease.’

The prognostic factors in GCTs include the stage of disease,
age of patient at the time of diagnosis, and presence or ab-
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sence of residual disease after initial surgery."* Nevertheless,
the reproducibility of those prognostic factors has been diffi-
cult to establish due to the relatively rare occurrence of the
disease and lack of standardized management.’

In this retrospective study, we aimed to review the prog-
nostic factors related to recurrence and survival in adult type
ovarian granulosa cell tumors. Several articles focusing main-
ly on the prognosis of ovarian GCT's have been published pre-
viously in the literature.® However, those papers generally in-
cluded limited numbers of cases and the surgical management
were not uniform. The originality of the current article comes
from the number of patients which represents one of the larg-
est series published to date and the surgical management
which consisted of surgical staging performed uniformly by
gynecologic oncologists in a single institute.

MATERIALS AND METHODS

Eighty patients with pure adult type granulosa cell tumors of
the ovary were identified at Hacettepe University Hospital be-
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tween 1982 and 2006. Data were retrospectively obtained
from patients’ charts and gynecologic oncology follow-up
forms. Patients’ records were reviewed regarding age, grav-
idity and parity, menopausal status, chief complaint, presence
of endometrial pathology, surgical and adjuvant treatment
modalities, presence of recurrent disease and mortality, and
survival in months.

Data were analyzed using SPSS ver. 11.5 (SPSS Inc., Chicago,
IL, USA). The survival curves were constructed using the
Kaplan-Meier method and were compared using the log rank
test. Univariate and multivariate analyses were performed us-
ing Cox's regression model. Pearson's chi-square or Fisher's
exact test was used to compare the difference of proportions.
A p-value of less than 0.05 was considered significant.

RESULTS

Eighty cases of granulosa cell tumors of the ovary were iden-
tified over a period of 25 years. Granulosa cell ovarian tumors
accounted for 4.3% (80/1,850) of all malignant ovarian neo-
plasms during the study period.

The mean age of patients was 47.6 years (range, 17 to 87
years). The mean gravidity and parity were 3.8 and 2.8,
respectively. Among the patients 51.2% were premenopausal.
The most common presenting symptom was postmenopausal
bleeding (27.5%) followed by heavy or irregular menstruation
(26.2%). Other presenting symptoms were abdominal or pel-

Table 1. Clinical characteristics of patients

Characteristic No. (%)
Age, yr
<60 61 (76.2)
>60 19 (23.8)
Menopausal status
Premenopausal 41 (51.2)
Postmenopausal 39 (48.8)
Symptoms at diagnosis
Abnormal uterine bleeding 43 (53.7)
Abdominopelvic pain 12 (15.0)
Abdominal distension 11 (13.8)
Acute abdomen 3 (3.8)
Neurologic symptoms 1(1.2)
Asymptomatic 10 (12.5)
Preoperative endometrium
Not assessed 37 (46.2)
Normal 2 (2.5)
Pathologic: 41 (51.3)
Simple endometrial hyperplasia without atypia 32 (40.0)
Complex endometrial hyperplasia without atypia 4 (5.0)
Simple endometrial hyperplasia with atypia 3(3.8)
Complex endometrial hyperplasia with atypia 2 (2.5)
Preoperative CA-125
Not assessed 36 (45.0)
Normal 29 (36.2)
Elevated 15 (18.8)

vic pain, abdominal distention, acute abdomen, and neuro-
logic symptom due to intracranial metastatic lesions, whereas
10 patients (12.5%) were asymptomatic and were diagnosed
during investigations such as ultrasonography or compu-
terized tomography performed for non-gynecologic reasons
(Table 1). Of the abdominal masses leading to an acute abdo-
men, torsion was seen in two and spontaneous rupture was
seen in one patient.

Preoperative endometrial evaluation was performed in 43 of
80 patients (53.8%) due to abnormal bleeding. Among them,
32 (40.0%) had simple endometrial hyperplasia without aty-
pia, 4 (5%) had complex endometrial hyperplasia without aty-
pia, 3 (3.8%) had simple endometrial hyperplasia with atypia,
2 (2.5%) had complex endometrial hyperplasia with atypia,
while 2 endometrial biopsies showed normal endometrial tis-
sues without hyperplasia or carcinoma. Overall, endometrial
pathology was seen in 51.2% of the patients during the pre-
operative evaluation (Table 1). Among 37 patients without
abnormal bleeding and thus without preoperative endo-
metrial evaluation, 8 additional patients had endometrial
pathology in the hysterectomy specimens including 1 (1.2%)
endometrial cancer in postoperative specimens (Table 2).
Endometrial cancer which was confined to the endometrium
was detected in a 60-year-old woman with stage III disease
who presented with abdominal distention due to peritoneal
spread and ascites. Therefore, 49 patients (61.2%) overall had

Table 2. Surgical and pathological characteristics of patients

Characteristic No. (%)
Ovarian tumor:
Unilateral 77 (96.2)
Bilateral 3 (3.8)
Ascites:
Present (overall) 23 (28.8)
Present in stage I 9 (16.1)
Present in stage III-IV 14 (58.3)
Initial surgeries:
Primary staging 61 (76.2)
Restaging 11 (13.8)
Fertility saving staging 8 (10.0)
Surgical stages
I 56 (70.0)
111 19 (23.8)
v 5(6.2)
Retroperitoneal lymph nodes
Involved 7 (8.8)
Not involved 73 (91.2)
Peritoneal spread
Present 13 (16.2)
Absent 67 (83.8)
Endometrial status at final pathology
Normal 31 (38.8)
Abnormal 49 (61.2)
Hyperplasia 48 (60.0)
Carcinoma 1(1.2)
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endometrial pathology. Among 49 patients with endometrial
pathology, 41 (83.7%) presented with abnormal bleeding.

The levels of serum tumor markers were studied in 44 pa-
tients and all were within normal levels except for CA-125
which was elevated in 15 of these 44 patients. The mean
CA-125 level was 32.3 IU/ml (range, 7.2 to 178 IU/ml) in the
whole group, and 56.0 IU/ml (range, 37.0 to 178.0 IU/ml) in
patients with elevated CA-125 levels (Table 1).

All patients were subjected to surgical staging procedures in-
cluding primary staging surgery, fertility saving staging sur-
gery or restaging surgery (Table 2). Among them, 61 (76.2%)
underwent primary staging surgery including total abdominal
hysterectomy + bilateral salpingo-oophorectomy + bilateral
pelvic-paraaortic lymph node dissection + infracolic omen-
tectomy with or without tumoral debulking. Eight patients
(10%) underwent fertility saving staging surgery including
unilateral salpingo-oophorectomy + bilateral pelvic-para-
aortic lymph node dissection + infracolic omentectomy with
biopsies if indicated. In the remaining 11 patients (13.8%), a
restaging procedure was performed within 4 weeks after cys-
tectomy, oophorectomy, unilateral or bilateral salpingo-
oophorectomy. Fifty-six of these patients (70.0%) were diag-
nosed to be stage I whereas the remaining 24 patients (30.0%)
were stages III/IV. Although more patients who presented
with abnormal bleeding were diagnosed at stage I initially,
this did not reach statistical significance (79.1% vs. 59.5%,
p=0.056). CA-125 levels were similar in patients with early
and advanced stage disease (30.8 IU/ml vs. 36.1 IU/ml,
p=0.57).

The mean diameter of the ovarian mass was 11.8 cm (range,
2 to 25 cm). In 3.8% of the patients, bilateral ovarian tumor
was detected. Ascites was seen in 23 (28.8%) patients and it
was more prevalent in patients with spread of disease beyond
the ovary (16.1% vs. 58.3%, p<0.001) (Table 2).

Retroperitoneal nodal, peritoneal and hepatic involvement
was detected in 8.8%, 16.2% and 2.5% of patients,
respectively. In 5 patients, intracranial (frontal), hepatic, su-
praclavicular nodal plus hepatic, pulmonary, or urinary blad-
der metastasis resulted in stage IV disease. A patient with
frontal lobe metastasis underwent craniotomy, and a mass
sized 6 x4 cm was completely removed. Also, the patient with
metastasis to the urinary bladder was subjected to partial cys-
tectomy to achieve complete debulking. On the other hand,
macroscopic residual tumor was left in 6 patients (7.5%) with
stage III or IV disease. Two patients with hepatic metastasis,
1 with pulmonary metastasis, and 3 with diffuse intra-
peritoneal spread had gross residual tumor after initial stag-
ing or restaging surgery.

A group consisting of 46.2% of patients did not receive ad-
juvant treatment while 42.5% of all patients received adjuvant
chemotherapy, 3.8% received adjuvant radiotherapy, and
7.5% received both adjuvant chemotherapy and radiotherapy.
While all patients with advanced stage disease received ad-
juvant therapy, only 33.9% of patients with stage I disease re-
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Table 3. Survival characteristics according to some variables

Characteristics ~ Mean survival+SE (95% CI) (months) p-value

Initial stage:

Early (I) 159,1+2.8 (153.6-164.7)

Advanced (III-IV) 78.0+6.1 (66.0-89.9) <0.001
Age:

<60 154.6+4.2 (146.4-162.8) 0.015

>60 89.2+9.2 (71.1-107.3) :
Residual tumor

Absent 150.3+5.1 (140.3-160.2) 0.012

Present 56.7+10.1 (36.9-76.6) :
Adjuvant treatment

Absent Unknown since no mortality was seen 0.008

Present 115.4+7.7 (100.3-130.5) :

SE: standard error, CI: confidence interval.

ceived adjuvant therapy due to capsular involvement, tumor
rupture or poorly-differentiated tumor.

The follow-up began with the primary staging or restaging
surgery and mean follow-up was 67.5 months (range, 2.0 to
162.0 months). The 5-year and 10-year overall survival was
91% and 86%, respectively. Mean survival was 147.1 months
(95% ClI, 136.5 to 157.7 months). In univariate analysis; ad-
vanced stage disease, advanced age at diagnosis, presence of
macroscopic residual disease after surgery, and need for ad-
juvant treatment following surgery were associated with dis-
ease-related mortality (Table 3, Fig. 1). However, in multi-
variate analysis, only initial stage of disease was found to ef-
fect survival significantly.

During the follow-up period, recurrence was observed in 9
patients (11.2%) in a mean period of 45.9 months (range,
28.0 to 62.0 months). The recurrence rates were 5.4% in stage
I, 21.1% in stage III, and 40.0% in stage IV. Compared with
more advanced stages, recurrence was significantly lower in
patients with stage I disease (5.4% vs. 25.0%, p=0.019) and
in patients who were subjected to initial staging surgery
(7.2% vs. 36.4%, p=0.018). The presence of gross residual
disease did not affect the recurrence rates significantly. Only
2 of 9 patients (22.2%) with recurrence had gross residual dis-
ease after initial surgery. In these cases, the recurrence was
detected by either examination or imaging after the patient
had been disease-free during clinical or radiological evalua-
tion performed after the completion of adjuvant treatment.
Initial stages, adjuvant treatments, recurrence times, re-
currence sites, and treatment after recurrences are shown in
Table 4.

DISCUSSION

Granulosa cell tumors (GCT) of the ovary are considered as
low grade malignancies with a relatively more favorable prog-
nosis compared with much more commonly encountered epi-
thelial ovarian tumors. However, patients diagnosed with
GCT still suffer from recurrence or disease-related mortality
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Fig. 1. Survival curves according to initial stage of disease (A), age at diagnosis (B), presence or absence of macroscopic residual tumor (C),

and adjuvant treatment status (D).

Table 4. Characteristics of patients with recurrences

. . Adjuvant Recurrence . Follow-up after Treatment after ..
Age of patients  Initial stage . Recurrence site Status at last visit
treatment time (months) recurrence (months) recurrence
17 1A% CT +RT 37 Abdomen 20 None Exitus
46 v CT + RT 28 Abdomen 20 CT Alive
41 III CT +RT 41 Abdomen 14 CT Alive
24 111 RT 49 Pelvis 8 Surgery + CT Alive
59 111 CT + RT 53 Pelvis 8 Surgery + CT Exitus
62 1II CT 40 Abdomen 13 Surgery + CT Alive
57 I None 48 Pelvis 16 Surgery + CT Alive
41 I None 55 Pelvis 12 Surgery + CT Alive
48 I CT 62 Pelvis 11 Surgery + CT Alive

CT: chemotherapy, RT: radiotherapy.

necessitating surgery and/or other treatment modalities.
Therefore, the prognostic factors in these relatively rare tu-
mors need to be clarified.

In most studies, disease stage, patient’s age and presence or
absence of residual disease after initial surgery were shown to
be important prognostic factors in GCTs."* On the other
hand, due to the rarity of the disease, studies on GCTs to date
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generally tend to consist of too few patients to detect prog-
nostic factors clearly.

In this study, stage of disease, age of patient, presence of ini-
tial staging surgery of fertility saving surgery, presence or ab-
sence of macroscopic residual disease, and use of adjuvant
treatment modalities were investigated in order to reveal their
prognostic significance.
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Stage is universally accepted as an important prognostic
variable. Although 5-year and 10-year survival rates were re-
ported to be 94% and 88%, respectively, these rates declined
to only 44% in more advanced stages.' Disease-related mor-
tality rate of at least 40% was observed in patients with ex-
tra-ovarian disease spread.” The importance of stage was also
confirmed in the current study. Mean survival was sig-
nificantly longer in patients with stage I disease, and mortality
was significantly higher in patients with advanced stage
disease. In fact, initial stage of disease was found to be the only
factor associated with mortality in multivariate analysis.

Recurrence rates are also closely related with stage.® In stage
I disease, only 5% of patients recurred whereas this rate was
33% in more advanced stages.’ In our study group, recurrence
rates were also significantly lower in stage I disease (5.4% vs.
25.0%, p=0.019).

Patient’s age has been mentioned as a prognostic factor in
some studies, but the favorable age category was highly
variable.” In this study, patients who were aged below 60 at
the time of diagnosis had longer mean survival times (154.6
vs. 89.2 months, p=0.015), and experienced less mortality
(4.9% vs. 21.1%, p=0.05). However, age was not found to be
significant prognostic factor in multivariate analysis in terms
of disease-related mortality. The recurrence rates were also
similar in both age groups.

Residual disease after surgery may also affect oncologic
prognosis adversely, and patients with residual tumor after
surgery are recommended to receive adjuvant therapy."'® In
the current series, the presence of macroscopic residual tumor
after initial surgery resulted in a shorter survival time (55.8
vs. 157.5 months, p<0.001). Although rates of recurrence
and mortality were higher in patients with residual disease,
these did not reach statistical significance. In addition, all pa-
tients with macroscopic residual disease had advanced stage
disease, as mentioned in another study.’ Possibly due to this
fact, the presence of residual disease was not an independent
prognostic factor.

Surgery is advocated as the first treatment of choice, because
it provides the accurate information about the initial extent of
disease, and therefore it documents the patients requiring ad-
juvant treatment modalities. Although the extent of the initial
surgical procedure is still controversial and not standard,
some authors reported higher relapse rates in cases of con-
servative surgery and better survival in cases with radical
surgery." In patients of childbearing age with desire for future
fertility, fertility saving surgery seems to be acceptable.
However, a comprehensive staging procedure should again be
performed since the pattern of spread seems to include peri-
toneal surfaces similar to epithelial ovarian carcinoma.'” In
the current study, all 80 cases received a comprehensive surgi-
cal staging procedure. However, 11 patients had incomplete
initial surgery and were subjected to a comprehensive restag-
ing procedure within 4 weeks. Patients with initial staging
surgery survived significantly longer (151.9 vs. 67.0 months,

162

Ali Ayhan, et al.

p=0.003), but both groups suffered similarly from mortality.
Eight patients with a desire for fertility underwent fertility
saving staging surgery with endometrial evaluation, which
did not affect prognosis adversely. After fertility saving sur-
gery, all patients were free of recurrent disease after a mean
follow-up period of 81.7 months. Of these women, 5 at-
tempted to get pregnant and 2 (40%) conceived successfully
resulting in 3 healthy, term infants. One of these patients ex-
perienced a spontaneous pregnancy and another patient expe-
rienced two spontaneous pregnancies after two unsuccessful
in vitro fertilization attempts. Although both of these patients
received adjuvant combination chemotherapy after surgery,
all three pregnancies resulted in healthy infants without any
congenital malformations.

Due to the low incidence of these tumors, randomized stud-
ies assessing the value of postoperative adjuvant therapy in
high-risk patients could not be possible up to date. Therefore,
it is still not clear whether the use of postoperative treatment
actually confers a survival advantage.”® Nevertheless, ad-
juvant treatment is considered in patients with metastatic or
advanced diseases. The overall response rate to different com-
bination chemotherapy regimens in advanced or recurrent
granulosa cell tumors was reported to range from 50% to
92%.° The overall response rate to the BEP (bleomycin, etopo-
side, cisplatin) combination which is considered to be an ef-
fective regimen with tolerable toxicity as a first-line chemo-
therapy was reported as 83% in metastatic sex-cord stromal
tumors of the ovary.>" In this series, 53.8% of patients re-
ceived adjuvant therapy due to advanced stage disease or high
risk stage I disease. The adjuvant treatment modalities mainly
included chemotherapy with or without radiotherapy. But use
of adjuvant treatment modalities was not advantageous for re-
current disease or mortality. In fact, all mortalities were ob-
served in cases who were given adjuvant treatment, the rate of
mortality was 16.3% in this group. The adverse outcome in
this group of patients should be attributed to the advanced
stage of disease since use of adjuvant treatment was not found
to be an important prognostic factor in multivariate analysis.
Furthermore, the type of adjuvant treatment modalities, espe-
cially the types of chemotherapeutic agents given to the pa-
tients could not be included in the survival analysis as a prog-
nostic factor because different chemotherapy regimens in-
cluding melphelan, vincristine plus doxorubicin, vincristine
plus doxorubicin plus cyclophosphamide, cisplatin plus vin-
blastine plus bleomycin, and bleomycin plus etoposide plus
cisplatin were used from past to present.

This current study has weaknesses as well as strengths when
compared with the existing literature. The most important
weakness in our study is its retrospective nature. Nevertheless,
given the rarity of GCTs of the ovary, it would not be possible
to carry out prospective, well-controlled studies. Another
weakness in this study is that it included patients treated for
a relatively long period of 25 years. There are some factors
which have changed with time and may possibly affect the out-
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come of the patients. These factors include the experience of
the primary surgeons and the new regimens of combination
chemotherapy evolved in time. But, once again, the rarity of
this disease necessitates longer periods of time for the accu-
mulation of cases. On the other hand, one of the strongest as-
pects of this study includes the availability of a standard initial
management consisting of a comprehensive surgical staging
or restaging, which was performed in a single institute with ex-
perienced gynecologic oncologists. Also, the study group which
includes 80 women with ovarian GCT represents one of the
largest scale studies published in the English literature so far.°

In conclusion, the single most important prognostic factor in
ovarian GCT seems to be the initial stage of disease. Therefore,
a comprehensive staging surgery should be attempted when-
ever possible to document the real extent of disease and to es-
timate the oncologic outcome more accurately. In cases with-
out initial staging surgery, a restaging surgery should be per-
formed by a gynecologic oncologist to establish the stage and
to be able to estimate the prognosis more accurately unless
the patient is medically unfit. In patients with desire for fertil-
ity, a fertility saving staging surgery with endometrial biopsy
is safe, and chemotherapy may be used if indicated without
adversely affecting the chance and outcome of future pregnan-
cies. Also, given the rarity of GCTs of the ovary, prospective,
randomized, controlled, multi-center studies with higher
number of patients who are subjected to standard treatment
modalities are needed to clarify other possible prognostic
factors.
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