
varian adult granulosa cell tumors (AGCTs) represent less than 5%
of all ovarian malignancies.1,2 AGCTs have low malignant potential
and grow slowly.3-5 Most of the AGCTs can be diagnosed at early

stages due to hormones produced by these tumors. On the other hand, re-
currences occur in nearly 20% of the early-stage cases and about 50% of the
advanced-stage patients die due to recurrence.6 Although AGCT may be
asymptomatic, it can cause abdominal or pelvic pain due to severe and ab-
normal uterine bleeding as a consequence of the hormone secretion. How-
ever, the absence of specific symptoms and tumor markers makes the
diagnosis difficult.7,8

The primary treatment for patients with AGCT is surgery, which is es-
pecially effective at the early stages. The need for lymphadenectomy in
these tumors is still controversial. In a previous study, the involvement of
lymph nodes in AGCTs was reported to be 5%.9 It has been reported that
15% of the initial recurrences are in retroperitoneal lymph nodes.10 Another
contentious factor in the treatment of AGCT is the role of adjuvant
chemotherapy (ACT). The type of therapy and patient groups needing this
therapy are not clear. The effect of ACT regimens, particularly at the early

JCOG 2019;29(1):1-7

1

Adult Granulosa Cell Tumors:
Clinical Characteristics,

Outcomes and Prognostic Factors for
Recurrence at Early Stages

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  The objectives of this study were to conduct a retrospective review of pa-
tients with adult granulosa cell tumors (AGCTs) to validate the effect of full surgical staging and ad-
juvant chemotherapy, and to identify the factors influencing disease-free survival (DFS) and overall
survival (OS). MMaatteerriiaall  aanndd  MMeetthhooddss:: The database and patient files available at our gynecological
oncology department were searched to identify women who had undergone primary surgery for an
ovarian tumor and whose final diagnosis was stage I/II AGCT. A total of 41 patients with early-
stage AGCT were included in the analysis. RReessuullttss:: The majority of the cases were Stage I AGCT
(63.4%). The median OS of the patients was 54.3 months. Full stage surgery, age, and lym-
phadenectomy were not independent risk factors for the involvement of lymph nodes in AGCTs.
For patients with full surgical staging, pelvic and para-aortic lymphadenectomy were not inde-
pendent prognostic factors for DFS and OS. CCoonncclluussiioonn::  Initial stage, age, lymphadenectomy, and
full stage surgery did not influence DFS, OS, or recurrence of AGCTs. Furthermore, age, bilateral-
ity, and preoperative ultrasound image did not influence the involvement of lymph nodes in AGCTs.
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stages, remains a mystery. Previous studies have re-
ported that certain factors, including the stage of
tumor, tumor size, tumor rupture, age at diagnosis,
nuclear atypia, mitotic index, and presence of
residual tumor after initial surgery affect the prog-
nosis and recurrence.11-13

The purpose of our study was to evaluate the
clinical characteristics, recurrence patterns, surgi-
cal management and outcomes, and to identify fac-
tors which may affect the survival of early-stage
AGCT patients operated at our gynecological on-
cology department.

MATERIAL AND METHODS

Our study was retrospectively performed at the Is-
tanbul Kanuni Sultan Suleyman Training and Re-
search Hospital’s Gynecological Oncology
Department, after obtaining approval from the
local ethics committee (KSSTRH, 2018/11/60) with
the Declaration of Helsinki. 

The hospital database and patient files were
thoroughly reviewed. All the patients with early-
stage-AGCTs (stage I-II), who were treated be-
tween January 1998 and December 2015, were
included in our study. 

The patients with any other accompanying
malignancy and those in the advanced stage (stage
III-IV) of AGCT were excluded. Using the hospital
database, demographic and clinical characteristics
of the patients, including pre-operative CA-125
levels, ultrasound images, surgical techniques,
tumor sizes, lymph node involvement, and surgi-
cal stage at diagnosis were recorded. Age and tumor
size were evaluated for multivariate analysis. Fur-
thermore, recurrence, ACT, and postoperative fol-
low-up outcomes were evaluated. The accuracy of
frozen sections (FS) was evaluated in comparison
to intraoperatively-performed FS. Patients with in-
complete data were excluded from the analysis.

Regarding recurrent cases, parameters such as
time to recurrence, additional treatment modali-
ties, and status after recurrence were also recorded.
Recurrent and non-recurrent groups were com-
pared based on the prognostic parameters. Opera-
tions were classified as fully staged, incompletely

staged, or un-staged. The operation was considered
fully staged if peritoneal washing and complete
pelvic as well as para-aortic lymphadenectomy
were performed. If only pelvic lymphadenectomy
was performed or an inadequate number of lymph
nodes were removed, the patients were considered
incompletely staged. If only ovarian cystectomy or
oophorectomy and/or hysterectomy were per-
formed, the patients were considered un-staged.
Adequate lymph node count for the fully staged
procedure was defined as at least 40 lymph nodes
(25 of pelvic and 15 of para-aortic lymph nodes).14

Disease-free survival (DFS) was defined as the time
from the date of primary surgery to the detection of
recurrence, or the latest observation in patients
without recurrence. Overall survival (OS) was de-
fined as the time from the date of primary surgery
to death, or the latest observation.

All the statistical analyses were performed using
the software Med-Calc (ver. 16.0 for Windows,
MedCalc Software, Mariakerke, Belgium). Chi-
square test and Student’s t-test were used for statis-
tical analysis of unpaired data. Analysis of survival
was based on the Kaplan-Meier method, and the re-
sults were compared using a log-rank test. Univari-
ate and multivariate Cox regression analyses were
used to determine factors affecting survival and were
presented as hazard ratios (HR). A p-value of <0.05
was considered to be statistically significant.

RESULTS

Forty-one patients with AGCTs were found to
meet the study criteria. The clinicopathological
characteristics of the patients are presented in
Table 1. Median age at diagnosis was 51.4 years.
Mean tumor diameter was 81.7 mm. Abdominal or
pelvic pain (61%) were the most commonly re-
ported symptoms, followed by irregular menstrua-
tion (29.3%). Preoperative endometrial pathology
results of 34 patients were available. Among these,
eight had endometrial hyperplasia with or without
atypia (Table 1).

Surgery was performed as the primary treat-
ment. Detailed surgical and pathological charac-
teristics of the patients are demonstrated in Table 2.
Twenty-three cases (56%) underwent full-staged
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surgery including total abdominal hysterectomy
(TAH), bilateral salphingo-opherectomy (BSO),
pelvic and para-aortic lymphadenectomy, while 16
cases (39.1%) underwent incomplete-staged proce-
dure including TAH, BSO, and pelvic lym-
phadenectomy, and the remaining two patients
(4.9%) underwent TAH and BSO procedures only.
We observed that the majority of the fully or in-
completely staged patients had stage IA disease (26
cases, 63.4%), while 17.1% had stage IC and 14.6%
had stage II disease. FS was performed in only 32
patients and its accuracy was 75%. The median fol-
low-up period was 55.2 months (range 1-168
months). During the follow-up period, three pa-
tients (7.3%) died of the disease. A total of eight pa-
tients received ACT after initial surgery (Table 2).

According to the multivariate analyses, FIGO
stage (<IC or ≥IC), age (≥43.5 or 43.5>), and lym-
phadenectomy in addition to full stage surgery did
not influence the DFS or OS (Table 3). In the uni-
variate analyses, age, bilaterality, tumor size, and
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n=41

Age (years) 51.4 (28-70)

Nulliparity (n, %) 2 (4.9)

Ultrasound image

Solid (n, %) 33 (80.5)

Cystic (n, %) 2 (4.9)

Semisolid (n, %) 6 (14.6)

CA125 level (U/mL) 38.1 (1-333)

Tumor size (mm) 81.7±39.2

Complaint (n, %)

Abdominal or pelvic pain 25 (61)

Abdominal distention 4 (9.7)

Vaginal bleeding 12 (29.3)

Bilaterality (n, %) 5 (12.2)

Preoperative endometrial biopsy (n, %)

Hyperplasia with or without atypia 8 (19.5)

No hyperplasia 26 (63.4)

TABLE 1: Demographic characteristics of the patients with
adult granulosa cell ovarian tumors.

Stage in diagnosis (n,%)

ІA 26 (63.4)

ІB 2 (4.9)

ІC 7 (17.1)

ІІA 0 (0.0)

ІІB 3 (7.3)

ІІC 3 (7.3)

Disease free survival (months) 53.1 (1-168)

Overall survival (months) 54.3 (1-168)

Duration of follow-up (months) 55.2 (1-168)

Recurrence (n,%) 4 (9.8)

Treatment of recurrent tumor

Chemotherapy 3 (7.3)

Surgery+chemotherapy (sequential) 1 (2.4)

Frozen pathology records (n,%)

Correct 24 (75.0)

Wrong 8 (25.0)

Operation type (n,%)

Full staged (tah+bso+pplnd/bso+pplnd) 23 (56.0)

Incomplete staged (tah+bso+plnd) 16 (39.1)

Un-staged surgery (tah+bso) 2 (4.9)

Died (n,%) 3 (7.3)

Adjuvant chemotherapy 8 (19.5)

Number of removed lymph nodes 28.8 ±18.2 (0–75)

Paraaortic lymphadenectomy (n,%) 23 (56.0)

Pelvic lymphadenectomy (n,%) 39 (95.1)

Lymph node involvement (n,%) 3 (7.3)

TABLE 2: Pathologic and surgical characteristics of patients
with adult granulosa cell ovarian tumors.

tah: total abdominal hysterectomy, bso: bilateral salpingo-oophorectomy, 
plnd: pelvic lymph node dissection, pplnd: pelvic and paraaortic lymph node dissection.

CI: Confidence interval.

Disease-free survival Overall survival

Hazard ratio 95% CI p-value Hazard ratio 95% CI p value

Age (<43.5 yr vs. ≥43.5 yr) 1.0 0.4-2.3 0.93 1.0 0.4-2.3 0.90

Stage (<IC vs. ≥IC) 0.7 0.3-1.8 0.51 0.7 0.3-1.8 0.56

Staging surgery (none/incomplete vs. full) 1.3 0.6-3.1 0.44 1.3 0.6-3.2 0.43

Lymphadenectomy 0.5 0.1-2.1 0.41 0.5 0.2-2.1 0.42

TABLE 3: Results of multivariate analysis of disease-free survival and overall survival of patients.



preoperative ultrasound image (solid or not solid)
were not observed to influence the involvement of
lymph nodes in AGCTs (Table 4).

According to the multivariate analyses, FIGO
stage (<IC or ≥IC), surgical staging, and CT did not
influence the recurrence of AGCTs (Table 5). 

The average DFS was 35 months. Three of the
four recurrences appeared during the first ten
months. Three patients with recurrent disease were
treated with chemotherapy and one was treated
with chemotherapy after secondary surgery. Three
patients were managed by only salvage chemother-
apy with paclitaxel and carboplatin. The clinical
characteristics of cases with recurrent AGCT are
presented in Table 6.

DISCUSSION

In this study, we evaluated women with early-stage
AGCT, who were managed at a tertiary gynecolog-
ical oncology clinic in Turkey. We observed that
parameters such as age, stage, tumor size, and lym-
phadenectomy were not independent prognostic
predictor factors in AGCTs. 

AGCTs are uncommon clinical entities, consti-
tuting nearly 5% of all ovarian neoplasia.1,2 Ovarian
AGCTs may occur at an earlier age and the diagno-
sis can be made at earlier stages because of the slow
proliferation rates of these tumors. They recur late,
and the disease prognosis is good.3,4 However, be-
cause of the slow proliferation rate of these tumors,
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Hazard ratio 95% CI p-value

Age (<43.5 vs. ≥43.5) 0.5 0.4–068 0.47

Bilaterality 1.2 0.6–2.5 0.58

Tumor size (≤78 mm vs. >78 mm) 1.0 0.9–1.1 0.74

Preoperative ultrasound image (solid vs. non-solid) 0.7 0.5–0.9 0.50

TABLE 4: Results of univariate analysis of preoperative risk factors of patients with lymph node involvement.

CI: Confidence interval.

Hazard ratio 95% CI p-value

Stage (<IC vs. ≥IC) 0.8 0.7–1.0 0.68

Staging surgery (none/incomplete vs. full) 0.7 0.6–0.8 0.25

Received adjuvant chemotherapy (stage ≥IC) 1.1 0.9–1.5 0.80

TABLE 5: Results of multivariate analysis of risk factors of patients with recurrent adult granulosa cell ovarian tumor.

CI: Confidence interval.

Initial Primary Time to recurrence Recurrence Current status 

Patient number Age stage treatment (month) Localization treatment (D or L)

1 44 Ib Incompletely staged 7 Liver CT L

2 38 IIc Full staged+CT 10 Abdomen nodal and liver CT D

3 30 Ic Full staged+CT 120 Abdomen nodal and liver Surgery + CT D

4 45 IIc Full staged+CT 3 Liver CT D

TABLE 6: Clinical outcomes and descriptive data of recurrent ovarian granulosa cell tumors.

CT: Adjuvant chemotherapy; L: Alive; D: Dead.



it is difficult to clearly understand the clinical sce-
nario of AGCT, decide on the appropriate treat-
ment, and identify its prognostic factors. The
median age for the diagnosis of this tumor is around
50-55 years.5 In our study, the median age at diag-
nosis was 51 years, which was in accordance with
that reported in the literature. Although AGCT may
be asymptomatic, Sun et al. demonstrated that most
patients with AGCTs exhibited symptoms due to
the mass-like abdominal distension or symptoms re-
lated to the hormone production of these tumors,
which were similar to the findings of our study.8 In
our study, most of the patients (85.4%) were diag-
nosed at stage I and the mean tumor diameter at the
time of diagnosis was 8.1 cm.

The requirement of complete systematic lym-
phadenectomy during primary surgery and the prog-
nostic factors for OS and DFS in patients are the most
commonly discussed issues about AGCTs. In the pre-
vious studies, FIGO stage, tumor diameter, tumor
rupture (preoperative or intraoperative), age at diag-
nosis, mitotic index, surgical method (staged or not),
and residual disease after surgery were shown to be
the prognostic factors in AGCTs.9,10,15-18 In studies
with large sample sizes, FIGO stage, tumor size, nu-
clear atypia, and postoperative residual tumor have
been reported to be the major prognostic factors.7,8,19

In this study, we evaluated only 41 patients with
ovarian AGCTs that were treated in our gynecolog-
ical oncology department. As a result, FIGO stage
(<IC or ≥IC), age (≥43.5 or 43.5>), lymphadenec-
tomy, and full-staged surgery were not found to be
significant prognostic predictors in the multivariate
analyses for OS and DFS. Furthermore, we observed
that the rate of lymph node involvement in recur-
rence was 25% and all the nodal involvements were
in the para-aortic area. The involvement of
retroperitoneal lymph nodes in recurrence of AGCTs
was reported to be 15% by Abu-Rustum et al., 18.9%
by Sun et al., 25.7% by Mangili et al., and 50% by
Fotopoulou et al.8,10,20,21 In the study by Abu-Rustum
et al., 81% of the patients were not completely
staged. The authors suggested full-staged surgery and
complete systematic lymphadenectomy, as recur-
rences appeared to be because of the involvement of
microscopic lymph nodes.10 In contrast, we observed

that full-staged surgery was not a significant prog-
nostic factor for AGCTs. Therefore, in light of our
findings, we believe that full surgical staging does
not change the prognosis.

Another contentious issue for AGCTs is the use
of ACT after surgery. According to the National
Comprehensive Cancer Network (NCCN), the
treatment recommended after comprehensive stag-
ing is the observation or consideration of platinum-
based chemotherapy for stage IC, and platinum-
based chemotherapy or radiotherapy for the limited
disease for stages II-IV, Sun et al. and Homesley et
al. demonstrated that ACT was necessary for the pre-
vention of recurrent disease.8,22,23 However, Al-
Badawi et al. showed that ACT had no benefit for
advanced stage disease.24 Furthermore, Chan et al. re-
ported that the absence of residual disease was an in-
dependent predictor of improved survival and ACT
did not affect survival.25 In our study, surgery after
ACT did not influence the rate of survival or the re-
currence in comparison to surgery without ACT.

In the present study, two out of 35 stage I pa-
tients (5.7%) and two out of 6 stage II patients
(33.3%) showed recurrent disease. However, ac-
cording to the multivariate analysis, the surgical
stage was not an independent prognostic factor.
Furthermore, we showed that surgical staging and
ACT were not independent risk factors for the re-
currence of AGCTs. In the literature, the pelvic re-
gion has been reported to be the most common site
for disease recurrence (16.2-77.4%), while the liver
is shown to be the most common extra-pelvic re-
gion for metastasis (6-25%).8,9,11,16 In our study, the
liver was found to be the most common site for the
first recurrence (100%). The rate of pelvic metas-
tases was 0%. These results may possibly be due to
the more effective measures taken against local re-
currence. 

Our study has some limitations, primarily be-
cause of its retrospective nature. Secondly, we
could not investigate the mitotic index level in the
possible prognostic factors for AGCT. Nevertheless,
this study evaluated AGCT patients in the early
stages of the disease and the follow-up periods of
the patients were long. 
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CONCLUSION

FIGO stage, age, lymphadenectomy, and full-staged
surgery do not influence DFS, OS, or recurrence in
early-stage AGCT. Furthermore, age, bilaterality,
and preoperative ultrasound image were not inde-
pendent risk factors for lymph node involvement
in AGCTs. Because of the rare occurrence of ovar-
ian AGCTs, more multicenter studies with larger
sample sizes are required to determine the possible
prognostic factors and strategies for their ideal
management.
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