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ABSTRACT Objective: Granulosa cell tumor (GCT) of the ovary is an uncommon neoplasm with good prognosis. GCT is a rare ovarian ma-
lignancy originating from sex cord-stromal cells. The only clinically proven prognostic factor regarding recurrence is stage. In this study, we
aimed to analyze the detailed clinical and histopathological prognostic parameters of this rare malignancy, based on the cases we experienced
in our own clinic. Material and Methods: Forty-six patients who were followed up and treated with the diagnosis of granulosa cell ovarian
tumor between 2010 and 2020 were evaluated retrospectively by scanning the patient archive files. Results: The median follow-up period was
52 months. The mean patient age was 55 years. The most common symptom was abdominal pain. The most common surgical procedure was
total abdominal hysterectomy-+bilateral salpingo-oophorectomy-pelvic/paraaortic lymph node dissection with 60.9% (n=28). Fertility spar-
ing surgery was performed for 5 (10.9%) patients. In this study, a significant relationship was found between the survival and FIGO stage,
nuclear atypia, mitotic rate. The rate of metastatic lymph nodes is very low in primary surgery and therefore may not be performed. Conclu-
sion: GCT is one of the rare diseases of ovary. Since recurrence may occur even after many years, the follow-up period should be kept long.
Stage is still the most important prognostic factor and is directly related to survival. In addition, the mitotic rate and nuclear atypia of the tumor
may also be prognostic factors and have an impact on survival.
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Granulosa cell tumor (GCT) is a rare ovarian in prognosis.? Histological prognostic factors include

malignancy originating from sex cord-stromal cells. nuclear atypia and mitosis.’ Average recurrence is 5
Sex cord stromal tumors account for 5-8% of all ovar- years after surgery for the primary tumor. However,
ian malignancies.! GCTs, which constitute approxi- cases recurring even 20-30 years after the initial di-
mately 70% of sex cord stromal ovarian tumors, are ~ agnosis have been reported in the literature.*

seen in 0.4-1.7 per 100,000 women. They are divided Only 2% of GCT cases are bilateral, and most
into 2 sub-groups as juvenile (5%) and adult (95%) cases are diagnosed at Stage 1. Synchronous GCT has
tumors based on their clinical presentation and histo- also been reported very rarely. They are usually low-
logic characteristics. The only clinically proven prog- grade tumors with good prognosis. The most common
nostic factor regarding recurrence is stage. However, presentation includes abdominal pain and distention.’

patient age, tumor size, presence of intraperitoneal Also they can secrete estrogen. Endometrial thickness
disease and the scope of the operation also play a role should be evaluated with transvaginal ultrasound
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(TVUSQG) against the risk of endometrial cancer/hy-
perplasia, and endometrial biopsy should be performed
when necessary.

Radiological view can be cystic or solid masses.
Serum tumor markers such as inhibin, estradiol and
antimullerian hormone can be used in the diagnosis
and postoperative follow-up.® The most sensitive and
specific serum tumor marker used for diagnosing
granulosa cell tumors is inhibin. Molecular and im-
munohistochemical studies are carried out to explain
the mechanisms involved in the high grade transfor-
mation of GCTs.” Final diagnosis is made by histo-
logical examination following surgical excision.
Surgical staging of GCTs is made according to the
classification defined by the FIGO.

Total abdominal hysterectomy and bilateral salp-
ingo-oophorectomy (TAH+BSO) is usually per-
formed in patients who completed their fertility while
unilateral salpingo-oophorectomy can be performed
conservatively in women who wish to have children.
However, it is recommended that these patients are
closely monitored and undergo complementary sur-
gery after completing their fertility.

Surgery is the primary treatment at the early
stage while adjuvant therapy with platinum-based
chemotherapy combinations is recommended for
high-risk (tumor rupture, high mitotic index, etc.) or
advanced stage patients. Due to the rarity of the dis-
ease, experience and evidence for its treatment is lim-
ited. Therefore, the incidence of lymph node
metastasis is not clearly known and the need for lym-
phadenectomy is controversial.

The aim of this study is to analyze the detailed
clinical and histopathological prognostic parameters
of this rare malignancy, based on the cases we expe-
rienced in our clinic.

MATERIAL AND METHODS

In our study, we retrospectively analyzed 46 patients
who were followed-up and treated with the diagnosis
of granulosa cell ovarian tumor. Patient age, tumor
type (adult/juvenile), tumor location, abdominal cy-
tology status, stage of the disease according to FIGO
classification, patients’ admission complaints, hor-
monal status (pre-menopause/post-menopause), max-
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imum tumor size, radiological appearance of the
tumor (cystic/solid), preoperative CA-125, type and
date of surgery, endometrial pathology conditions,
adjuvant treatment status, metastasis and recurrence
areas, patients’ living status, follow-up time and
overall survival (OS), and inhibin positivity, pres-
ence of nuclear atypia and mitotic rates (10 HPF-
high-power fields) in pathology specimens were
recorded. Mitotic rates of 6/10 HPF and above were
evaluated as “high mitotic index” while values
below 6/10 HPF were evaluated as “low mitotic
index”. As pre-operative radiological imaging
methods, magnetic resonance imaging was used in
some patients while ultrasonography was used in oth-
ers.

During the study, the Helsinki Declaration was
followed and Ethics Committee of Selcuk University
Faculty of Medicine approved this study (approval
number: 2020/152, approval date: 01.04.2020).

The patients’ endometrial pathology states were
obtained from the post-operative pathology reports if
hysterectomy was performed, and from the pre-oper-
ative endometrial sampling reports if hysterectomy
was not performed. Living status of patients was de-
termined through patient follow-up files or central
population management system records. Overall sur-
vival (OS) was defined as the time from diagnosis to
death or last control.

Statistical analysis was performed using the Sta-
tistical Package for the Social Sciences (SPSS) ver-
sion 21.0 software (IBM Corp., Armonk, NY, USA).
Histogram and Shapiro-Wilk tests were used for the
analysis of normal distribution. Continuous and dis-
crete variables with normal distribution were pre-
sented with mean+standard deviation while those
without normal distribution were presented with me-
dian (minimum-maximum) values. Categorical vari-
ables were expressed as numbers and percentages.
Independent sample t-test or Mann-Whitney U test
was used in pair group comparisons. The Pearson chi-
square test and Fisher’s exact test were used for the
comparison of categorical variables. Kaplan-Meier
analysis was performed in selected categories for sur-
vival analysis. Statistical significance level was ac-
cepted as p<0.05.
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RESULTS

The study included a total of 46 patients. Median age
was calculated as 55 years. Ninety one point three
percent (n=42) of the GCTs were adult type and 8.7%
(n=4) were juvenile type. The mean longest radio-
logical tumor diameter was 98.2 mm. In terms of hor-
monal status, 34.8% (n=16) of the patients were
premenopausal and 65.5% (n=30) were post-
menopausal. Most common symptoms were abdom-
inal pain with 41.3% (n=19) and postmenopausal
bleeding with 32.6% (n=15). Radiological appear-
ance of the tumor was reported as cystic+solid in
43.5% (n=20) patients. CA-125 values were within
normal limits in 76.1% (n=35) of the patients. The
patient characteristics are listed in Table 1.

According to FIGO staging, 76% of the patients
(n=35) were Stage 1A, 2.2% (n=1) Stage 1C1, 10.9%
(n=5) Stage 3A1 and 10.9% (n=5) Stage 3C. The
most common surgical procedure was TAH+BSO+
pelvic/paraaortic lymph node dissection+omentec-
tomy with 60.9% (n=28). Metastasis sites were re-
ported as pelvictparaaortic lymph nodes in 2
patients, and omentum-+peritoneum surface in the
other 2 patients. During the follow-up period, only
2.2% (n=1) of the patients had recurrence. The most
common concomitant endometrial pathology was en-
dometrial polyp with 15.2% (n=7). In addition, 8.7%
(n=4) had endometrial cancer. The surgical patho-
logical features are given in Table 1.

The rate of patients who received adjuvant ther-
apy was 13.0% (n=6). While all 6 patients who re-
ceived adjuvant therapy received chemotherapy, none
of the patients received radiotherapy. As the
chemotherapy regimen, 3 patients were given cis-
platint+etoposidet+bleomycin, 2 patients pacli-
taxel+carboplatin, and 1 patient cyclophosphamide+
doxorubicin+5-fluorouracil.

Considering age and survival, there was no sta-
tistically significant difference in OS between pa-
tients younger than 50 years of age and older
(p=0.807) (Figure la). Considering tumor size and
survival, there was no statistically significant differ-
ence in survival between tumors <10 cm and >10 cm
(p=0.752) (Figure 1b). CA-125 and survival: No sta-

TABLE 1: Baseline characteristics of patients.

Age (years)

Median

<50

250

Tumor type

Adult

Juvenil

Tumor size (cm)

<10

210

Hormonal status
Premenopausal
Postmenopausal
Symptoms

Abdominal pain
Postmenopausal bleeding
Abnormal uterin bleeding
Pelvicmass

Menstruel abnormalities
Radiological view

Cystic

Solid

Cystic+solid

Serum CA-125 level
Normal (<35 U/mL)
Elevated (>35 U/mL)
Status

Death

Alive

FIGO stage

Stage 1A

Stage 1C1

Stage 3A1

Stage 3C

Surgical procedure
TAH+BSO+PPLND+omentectomy
TAH+BSO

uso
TAH+BSO+PPLND+omentectomy+appendectomy
USO+PPLND+omentectomy
TAH+USO
Lymphadenectomy (PPLND)
Yes

No

Tumor side

Unilateral

Bilateral

n (%)

55 (21-09)
15 (32.6)
31(67.4)

42(913)
4(87)

19 (413)
15 (32.6)
6(13.0)
487
2(43)

11(23.9)
15 (32.6)
20 (43.5)

5(10.9)
41(89.1)

35 (76.1)
1(2.2)
5(10.9)
5(10.9)

28 (60.9)
9(19.6)
4(87)

3(6.5)
122
122

46 (100)
0(0)

continue —
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TABLE 1: Baseline characteristics of patients (continued).

n (%)

Cytology

Positive 4(8.7)

Negative 42 (91.3)

Endometrial pathology

Normal 30 (65.2)

Endometrial polyp 7(15.2)

Endometrial cancer 4(8.7)

Simple hyperplasia with out atypia 3(6.5)

Adenomyosis 2(4.3)

Metastasis

Yes 4(8.7)

No 42 (91.3)

Recurrence

Yes 1(2.2)

No 45(97.8)

Mitotic rate

<6/10 HPF 26 (56.5)

26/10 HPF 20 (43.5)

Inhibin (IHC)

Yes 46 (100)

No 0(0)

Nuclearatypia

Positive 19 (41.3)

Negative 27 (58.7)

TAH+BSO: Total abdominal hysterectomy and bilateral salpingo-oophorectomy; PPLND:
Pelvic/paraaortic lymph node dissection; USO: Unilateral salpingo-oophorectomy; HPF:
High-power field; IHC: Immunohistochemistry.

tistically significant difference was found in the mean
survival time between the patients with normal and
high CA-125 levels (p=0.070) (Figure 1c).

When we look at the relationship between nu-
clear atypia and survival, a statistically significant

difference in survival was found between tumors with
and without nuclear atypia (p=0.044). Tumors with
nuclear atypia had shorter survival (Figure 2a). A de-
tailed review of the survival analysis is summarized
in Table 2. Stage and survival: The survival analysis
was performed for FIGO Stage 1 (early stage) and
FIGO Stage 2-4 (advanced stage). The patients with
carly stage had a longer survival than those with ad-
vanced stages (p=0.001) (Figure 2b). When we look
at the relationship between mitosis ratio and survival,
there was a significant difference in survival between
the patients with low mitotic index and high mitotic
index (p=0.018). Patients with low mitotic index had
longer survival than the patients with high mitotic
index (Figure 2¢). The mean follow-up time was 52
months (7-118). At the end of the follow-up, 89.1%
(n=41) of the patients were still alive, while 10.9%
(n=5) died (Table 1). Three year OS was determined
as 95% and 5-year OS as 92% (Figure 3).

DISCUSSION

As in other rare diseases, a detailed information on
GCT and its optimal management is limited. There is
a limited amount of research and participants due to
the low incidence of the disease, which has made it dif-
ficult to establish a standard management scheme. Of
patients, 81% are diagnosed at early stages (71% Stage
1, 10% Stage 2) and 19% are diagnosed at advanced
stages (11% Stage 3, 8% Stage 4).® In accordance with
the literature, 78.2% of our cases were detected at an
early stage. In a study in which all ovarian neoplasms
were examined and 957 patients were evaluated, it was
reported that only 24 (2.51%) patients had GCT.’

The mean follow-up period was 52 months in
our study. Although the number of patients and fol-
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FIGURE 1: a) Age and survival, b) Tumor size and survival, ¢) CA-125 value and survival.
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TABLE 2: The surgical pathological features.
Mean estimate (95% Cl) Standard error Chi-square p value
Age <50 110,667 0.060 0.807
=50 102.573

Mitotic rate <6/10 HPF 109.958 (102.203-117.713) 3.957 5.607 0.018
26/10 HPF 82.288 (57.370-107.206) 12.713

FIGO stage Stage 1 114.939 (109.032-120.847) 3.014 10.399 0.001
Stage 2-4 56.640 (47.765-65.515) 4.528

CA-125 <35 U/mL 111.265 (102.239-120.291) 4.605 3.293 0.070
>35 UimL 73.200 (59.126-87.274) 7.180

Tumor size <10 cm 105.395 (92.131-118.659) 6.767 0.100 0.752
210 cm 101.400 (89.500-113.300) 6.072

Nuclear atypia Yes 87.086 (69.381-104.791) 9.033 4.054 0.044
No 113.765 (105.711-121.818) 4.109

Cl: Confidence interval.

Survival Function
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FIGURE 3: Overall survival.

low-up period seem to be insufficient, they are com-
parable to similar studies in the literature. The mean
age of the patients ranges between 50-54 and it was
calculated as in our study.'’ Consistent with the liter-
ature, the most reported symptom was abdominal
pain among our cases (41.3%). While the main symp-
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tom observed in our premenopausal patients was ab-
dominal pain, complaints related to vaginal bleeding
were more prominent in our postmenopausal patients.
It has been reported that there are rarely GCTs pre-
senting with ovarian torsion.'"?

CA-125, a tumor marker used in epithelial ovar-
ian cancer, does not increase in GCT patients and
there is no significant difference in serum levels in
early or advanced cases.'> CA-125 level was high
only 23.9% of our patients. In addition, our analysis
revealed that the patients with normal and high CA-
125 values did not show a statistically significant dif-
ference in survival.

Surgery is the gold standard treatment where
staging surgery with
TAH+BSO in early stages, while debulking surgery is

is performed together

applied in patients with advanced or recurrent GCT.
We also performed staging surgery, including lymph
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node dissection, in the majority of our cases (Table
2). However, our lymph node dissection consisted of
removing the detected bulky lymph nodes and excis-
ing the suspicious nodes rather than a complete dis-
section.

There are also controversial studies supporting
that lymph node dissection should be performed in
addition to the surgery as well as those that object to
it.!*1¢ Reviewing relevant studies in the literature, it
is seen that the rate of metastatic lymph nodes is ap-
proximately 4.4% in patients who undergo lymph
node dissection (Table 3).'"!° This suggests that the
rate of metastatic lymph nodes is very low in primary
surgery and therefore may not be performed. In our
study, although lymph node dissection was performed
in 32 (69.5%) patients, pelvic and paraaortic lymph
node metastases were detected in only 2 (4.3%) pa-
tients. This rate was determined as 6.2% by taking
into account only the patients undergoing lymph node
dissection. The rate in our study was similar to the
rates in the literature.

The Current National Comprehensive Cancer
Network guideline recommends adjuvant chemother-
apy for patients with advanced stage or early stage
but high risk factors, however, the definition of “high-
risk patient” is not clear. Both studies conducted by
Mangili et al. and Wang et al. revealed that adjuvant
chemotherapy was not beneficial in patients with
early-stage GCT, that is, it did not protect patients
from recurrence or improve survival.?’?! In our study,
most of the patients were followed up without adju-
vant chemotherapy, and only 6 (13%) patients re-
ceived adjuvant chemotherapy. BEP (bleomycin,
etoposide, cisplatin), the most commonly used
chemotherapy regimen, was applied to 3 of our 6 pa-
tients receiving chemotherapy.”

TABLE 3: Lymph node excisions and metastasis
rates in the literature.

Study Lymph node disection cases Metastatic node (+)
Karalok et al.” 121 3 (2.5%)
Ayhanetal.” 80 7 (8.8%)
Ertas et al.”® 58 3 (5.1%)
Brown et al." 36 0 (0%)

Total 295 13 (4.4%)

Our study 32 2(6.2%)
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Fertility-sparing approaches should also be taken
into account in the treatment plan since GCT also af-
fects young patients. Although some of the studies on
fertility-sparing approaches state that these patients
have higher recurrence and lower survival rates, on
the contrary, other studies indicate that they have sim-
ilar results with radical surgery.?>?*** In our study, a
total of 5 (10.9%) patients underwent fertility-spar-
ing surgery, but no recurrence or death was observed
during the follow-up period.

GCT patients can develop endometrial hyper-
plasia or endometrial cancer when exposed to high
and long-term exposure to estrogen secreted by tumor
tissue.”® The incidence of this risk ranges from 21%
to 71% for endometrial hyperplasia and 1.3% to
13.2% for endometrial cancer in the literature.? In
our study, endometrial cancer was detected in 4
(8.7%) patients. The risk of any endometrial pathol-
ogy is very low following the removal of the tumor
tissue in patients whose uterus and intact ovaries are
left untouched with fertility-sparing surgery. More-
over, spontaneous regression can be observed in ex-
isting endometrial pathologies.”” However, the
endometrium should be closely monitored with
TVUSG and curettage in young patients.

The rate of recurrence is approximately 25% and
usually occurs in 5-10 years. The time interval for the
latest GCT recurrence reported in the literature is 40
years. Therefore, clinical follow-ups of GCT patients
should not be terminated early and should be contin-
ued life-long. Local pelvic recurrence accounts for
70% of cases while 9% of recurrences are ab-
dominopelvic, 6% retroperitoneal, 6% pelvic and
retroperitoneal, and 3% abdominopelvic and
retroperitoneal.”® In our study, recurrence was de-
tected in only 1 (2.2%) patient in the 39" month of
the follow-up and in the right adnexal area.

Some studies have revealed several risk factors
such as advanced age, large tumor size, tumor rup-
ture, lymphovascular area invasion, degree of cyto-
logical atypia, and high mitotic index.?**-33 The
results of these studies do not fully match with others
and remain controversial. In our study, low mitotic
index, early FIGO Stage and absence of nuclear
atypia were associated with better survival outcomes.
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It should be known that these studies have several
disadvantages such as patient heterogeneity, limited
number of patients, and short follow-up times.

The stage is the most important prognostic fac-
tor on survival. Previous studies reported that 5-year
OS rates generally ranged from 75% to 95% for early
stage and 25% to 50% for advanced stage. Approxi-
mately 80% of our patients were detected at early
stages, and 3-year and 5-year OS rates were calcu-
lated as 95% and 92%, respectively. Our analysis also
supported the existence of a significant relationship
between FIGO stage and survival, which was in ac-
cordance with the literature.

A definite effect of age on recurrence, disease-
free survival and OS of GCT patients could not be
demonstrated.'>?° Zhang et al.’! reported that patients
under the age of 50 have a 10% longer survival rate
while Ayhan et al.' reported that patients under the age
of 60 have a longer survival.!>*'?72¢ Contrarily, Bryk et
al. reported that patients with age <40 have higher re-
currence rate.*> We could not find a significant rela-
tionship between age and survival rates in our study.

Although average tumor size is 10 cm, they can
also be larger masses that fill the abdomen. Thrall et
al. reported that the most important factor in predict-
ing disease mortality in patients with GCT is tumor
size while reporting no recurrence in tumors smaller
than 7 cm.!* Tumor size was identified as an impor-
tant prognostic factor in many studies.!*3*3! These
studies show that a tumor with a size of 10-15 cm is
associated with increased recurrence and mortality
rates. Conversely, some other studies stated that
tumor size is not as an important prognostic factor as
FIGO stage."** Our analysis revealed no significant
difference between tumor size and survival.

The retrospective design, limited number of pa-
tients and short follow-op period were the limitations
of our study. However, our patient number and fol-
low-up period were comparable to major studies in
the literature.

Prospective randomized controlled studies with
larger numbers of patients and longer follow-up pe-
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riods are needed to understand better the GCT dis-
ease and to establish a standardized treatment and fol-
low-up system.

CONCLUSION

In conclusion, our study showed us that GCTs occur
rarely, the patients should be followed up for ex-
tended periods due to the probability of late
recurrence, lymph node dissection is not a manda-
tory part of the surgical treatment, stage is still the
most important prognostic factor in GCT cases and
is directly related to survival, while, in addition,
mitosis ratio and nuclear atypia may also be prog-
nostic factors and may have an impact on sur-
vival.
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