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Abstract
Background: Granulosa cell tumor of the ovary is a rare disease and presents with two clinically and molecularly distinct
subtypes: the juvenile and the adult type. GCT is considered as a malignant tumor with an indolent course and a tendency
toward late recurrence. Purpose: To assess the clinical and paraclinical features, treatment findings, survival outcomes,
and explored the prognostic factors in the granulosa cell tumor.Methods: The current study was conducted on 28 GCT
patients who had surgical operations and adjuvant chemotherapy (stage IC-IV) by applying a retrospective cohort analysis.
The clinical and paraclinical characteristics were recorded. Recurrent status was evaluated for analysis with clinical and
paraclinical features and survival. All GCT patients’ survival were analyzed by using Kaplan-Meier and Log-Rank models.
Results: 17.9% of patients experienced a relapse and two patients died due to disease. The mean time from initial diagnose
to recurrence was 40.21 months. The 5-year OS and DFS of stage I-II were 100% and 80.8%, and of stage III were 50% and
25%, respectively. In survival analyses, using the log-rank test, age ≥50 years, irregular menstruation, stage I-II, and absence
of residual lesion were all significant predictors for the improved DFS. Stage I-II and absence of residual lesion were
associated significantly with better OS. Mean of age, FIGO stage, and residual lesion during surgery had significant dif-
ferences to recurrent rate (p < <0.05). The multivariate model revealed that these factors didn’t remain as an independent
prognostic variable. Conclusion: FIGO stage and residual lesion during surgery had significant differences in survival and
recurrent rate.
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Introduction

Granulosa cell tumor of the ovary is a rare subtype of ovarian
cancer originating from the sex-cord stromal component of the
ovary. GCTs present with two clinically and molecularly
distinct subtypes: the juvenile and the adult type.1 GCT is a
clinically distinct ovarian cancer due to its prominent hormonal
activity and production of estrogen and inhibins.1 GCTs have a
remarkably indolent behavior compared to other ovarian ma-
lignancies, however, they are characterized by an unpredictable
disease course with reported recurrence rates between 6% to
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50%.2–6 The outcomes of patients with GCTs were good, with
nearly 95% of patients surviving 5 and 10 years.7 Because the
majority of patients are diagnosed with stage I disease, the
major clinical challenge in the management of GCT remains
the identification of prognostic factors and/or tumor markers
that are able to predict disease recurrence.1 GCT requires the
active follow-up for 10–15 years after primary diagnosis, since
recurrences may develop late, asymptomatically and in mul-
tiple anatomical locations.8 Furthermore, when the tumor re-
curs, 80% of patients will succumb to their disease.9,10 The
prognosis was related to initial stage, presence of residual tumor
after initial surgery, and tumor size. Different surgical methods
and/or adjuvant therapy appear not to affect the outcome.7

Here, the current study was investigated to access the clinical
and paraclinical features, treatmentfindings, survival outcomes,
and explored the prognostic factors in the granulosa cell tumor
of Vietnamese women.

Methods

Patients and sample selection

This is a retrospective analysis of histopathologically di-
agnosed cases of ovarian granulosa cell tumors, conducted
at the National Cancer Hospital, Vietnam from 2016 to
2020. Only patients with treatment-naı̈ve tumors were se-
lected. Patients who presented with second malignant tu-
mors orrecurrent disease were excluded. During the study
period, we identified 28 patients with ovarian GCTwho met
the inclusion criteria, including both ovarian adult and
juvenile granulosa cell tumors. All patients were reviewed
to extract information about demography, clinicopathology,
tumor marker as CA12.5, treatment, and survival.

Ethical clearance for the conduction of the study was
obtained from the institutional ethic committee. All private
information was deleted or disguised in order to ensure
patient anonymity.

Imaging features

All 28 patients underwent ultrasonography (US). Ultra-
sound findings were described in this study including tumor
size, structure of mass, and echogenicity. The maximum
diameter of tumors was calculated. Computed tomography
(CT) or magnetic resonance imaging (MRI) was performed
in 26/28 cases. Four malignant features included solid or
papillary structure, multilocular tumors, ascites, and ab-
dominal lymph nodes extracted from medical records when
combining three above radiologic methods.

Histopathology

All specimens were received in the operating room and
then transferred to the pathology department. Samples
were fixed in 10% neutral formalin for 24 hours. Tumor
samples were obtained by routine pathological techniques,
such as hematoxylin and eosin staining. Experienced
pathologists evaluated all histopathological features, such
as tumor size and histopathological type. Histopatholog-
ical types were classified according to 2020 WHO
classification.11

Variables of interest

Variables used for analyzing include age (mean, < 50, and ≥
50 years), parity (≤ 2 and >2), clinical presentation, radio-
logical features, serum CA-125 levels (mean, < 35 and ≥ 35
IU/mL), tumor size (mean, <10 and≥10 cm), histopathological
types (adult and juvenile), FIGO (International Federation of
Gynecology and Obstetrics) stage (stage I-II and stage III),
residual lesion during surgery (present or absent), adjuvant
chemotherapy (yes or no), recurrence (yes or no), and follow-
up. Variables were categorized for comparison based on
ovarian GCTs features and previously published data. Stage
was defined according to the criteria of the International
Federation of Gynecology and Obstetrics (FIGO, 2013).
Residual lesion was evaluated onmacroscopy by surgeons and
was extracted from surgery protocol. Survival of all 28 patients
were contacted via phone or messages to collect information.

Treatment, outcomes, and follow-up

Surgery was performed initially for all patients. Fertility
sparing surgery was defined as unilateral salpingo-
oophorectomy. Radical surgery consisted of total abdomi-
nal hysterectomy with bilateral salpingo-oophorectomy.
Residual lesion was extracted from surgery protocol re-
viewed by surgeons during the operation. Postoperative
chemotherapy was indicated for all patients with stage IC-
IV. The chemotherapy regimens included BEP (bleomycin,
etoposide, and cisplatin), EP (etoposide and cisplatin), or a
combination of paclitaxel and carboplatin. One received EP
and two received paclitaxel/carboplatin due to older age or
pre-existing pulmonary disease.

Our 28 patients were observed to evaluate recurrence or
death up to 6 years. Overall survival (OS) was defined as the
time from the date of diagnosis to the date of death due to
ovarian cancer or the last available date before loss of
follow-up. Death dates of the patients were acquired from
death certificates issued by the commune government in
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Vietnam. Radiological and/or histopathological data were
used to determine the recurrence. Disease-free survival
(DFS) was calculated as the interval from diagnosis until
evidence of disease recurrence or the date of the final
follow-up.

Statistical analysis

Statistical analysis was performed using SPSS ver. 20.0.
Pearson’s Chi-squared or Fisher’s exact test was used to
compare the differences in proportions. The Mann-
Whitney test was used to analyze the continuous vari-
ables. Survival curves and rates were calculated using the
Kaplan-Meier method and the Log-Rank test was used to
compare survival between groups. Univariate and mul-
tivariate analyses were performed using Cox’s regression
model. A two-sided p-value < 0.05 was considered to be
significant.

Results

Clinical and paraclinical features of ovarian GCT

The current study was conducted all 28 patients with
ovarian GCTs that had undergone operations and/or
adjuvant chemotherapy. Table 1 shows the patients’
baseline clinical and paraclinical features and correla-
tions to the recurrence. The mean age of the patients was
49.14 (ranging from 15 to 73 Y-O), and 17 patients
(60.7%) were postmenopausal. The common symptoms
were abdominal pain (67.9%), palpable mass (32.1%),
and irregular menstruation (60.7%). Preoperative CA-
125 was elevated (≥ 35 IU/mL) in 18 patients (64.3%),
with a mean level of 81.3 IU/mL (range, 6.9–349.0 IU/
mL). The mean tumor size was 11.65 cm in diameter
(ranging from 4.5 to 23.4 cm). Only one mass was less
5 cm and 60.7% were more 10 cm. The tumors were more
common in right than in left site (46.4% vs 39.3%, re-
spectively), and 4 patients were bilateral (14.3%). On the
ultrasound examination, 24 cases (85.7%) contained
solid and cyst components. The majority of masses were
hypo-echoic (34.7%) or mixed-echoic (60.7%). Four
malignant features were evaluated based on ultraso-
nography and computerized tomography, including solid
or papillary structures (67.9%), multilocular tumors
(42.8%), ascites (35.7%), and abdominal lymph nodes
(7.1%). The histopathological subtype of granulosa cell
tumor was adult type in 26 patients (92.8%) and only 2
patients were classified in juvenile type (7.2%). Stage I
tumors were the most common (67.9%), stage II and III
were counted in the less percentage with 17.9% and
14.3%, respectively. Especially, no one presented at
stage IV.

Considering to the associations with the recurrence,
mean of age, FIGO stage, and residual lesion during surgery
had significant differences to recurrent rate (p < 0.05). After
the median follow-up was 43.17 months (range, 14.73–
77.36 months), five patients (17.9%) experienced a relapse
and two patients died due to disease. Of 5 recurrent cases,
stage I-II was observed in 8.3%, compared with 75.0% in
stage III (p = 0.01<0.05). The mean time from initial
diagnoses to recurrence was 40.21 months (range,
11.64–76.60 months). In the women with young mean
age of 38.3 years, the recurrent GCTs had a trend to be
accounted for a higher proportion than the remaining
group (p = 0.045<0.05). Similarly, in residual status,
residual positivity was more common than absent re-
sidual disease (60 vs 8.7%, respectively) (p =
0.027<0.05). On the contrary, no difference was noted in
the recurrent status of GCTs with the remaining pa-
rameters such as age group, parity, palpable mass, ab-
dominal pain, menstruation status, neoplastic size,
morphological type, neoplastic structure, abdominal
fluid (ascites), chemotherapy (adjuvant and regimen),
testing and ultrasound findings (p > 0.05). Some common
symptoms of patients at the first examination were shown
in Table 2. A statistical difference was significantly
observed between the disease stage with the initial
clinical presentation of irregular menstruation (p < 0.05).

Treatment, outcome and follow up

Treatment details are summarized in Table 3. All 28 patients
underwent primary surgical management. Fertility preserving
surgery was performed in two cases, while 26 patients un-
derwent radical surgery including total abdominal hysterec-
tomy with bilateral salpingo-oophorectomy. The postoperative
residual lesion was presented in five patients, which were
described less than 0.5 cm in size. Sixteen patients received
chemotherapy (stage IC-III).

Survival rates of patients are shown in Table 4. The
estimated 5-year OS and DFS were 87.7% and 69.7%,
respectively. The 5-year OS and DFS for stage I-II were
100% and 80.8% and for stage III were 50% and 25%,
respectively. Kaplan-Meier curves illustrate the recurrent
outcomes (Figures 1, 2, 3, 4). In survival analyses, using
the log-rank test, age ≥50 years (p = 0.039), irregular
menstruation (p = 0.033), stage I-II (p = 0.003), and
absence of residual lesion (p = 0.018) were significantly
the predictors for improving DFS. Stage I-II (p = 0.005)
and absent residual disease (p = 0.008) were associated
significantly with OS. Of the 16 patients who underwent
adjuvant treatment, chemotherapy was not associated
with the improved survival rate (p > 0.05). Following to
the univariate Cox regression modeling, recurrence was
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Table 1. Correlation of recurrence to clinical and paraclinical characteristics.

Variables No. of patients (n = 28) Recur (n = 5) No recur (n = 23) p-value

Age
Mean 49.1 ± 14.1 38.3 ± 11.3 51.4 ± 13.8 0.045b

<50 12 (42.9) 4 (33.3) 8 (66.7) 0.13a

≥50 16 (57.1) 1 (6.3) 15 (93.7)
Parity
≤2 11 (39.2) 3 (27.3) 8 (72.7) 0.09a

>2 12 (42.9) 0 (0.0) 12 (100.0)
Unknown 5 (17.9)

Palpable mass
Yes 9 (32.1) 2 (22.2) 7 (77.8) 1a

No 19 (67.9) 3 (15.8) 16 (84.2)
Abdominal pain
Yes 19 (67.9) 4 (21.1) 15 (78.9) 1a

No 9 (32.1) 1 (11.1) 8 (88.9)
Menstruation
Irregular 16 (57.1) 1 (6.2) 15 (93.8) 0.13a

Regular 12 (42.9) 4 (33.3) 8 (66.7)
Tumor size (cm)
Mean 11.7 ± 4.9 11.9 ± 1.9 11.6 ± 5.4 0.483b

<10 11 (39.3) 0 (0.0) 11 (100.0) 0.125a

≥10 17 (60.7) 5 (29.4) 12 (70.6)
Tumor structure
Solid 1 (3.6) 1 (100.0) 0 (0.0) 0.243a

Mixed 24 (85.7) 4 (16.7) 20 (83.3)
Cyst 3 (10.7) 0 (0.0) 3 (100.0)

Echogenicity
Hypo-echoic 10 (34.7) 2 (20.0) 8 (80.0) 1a

Mixed-echoic 17 (60.7) 3 (17.6) 14 (82.4)
Unknown 1 (3.6)

Ascites
Yes 10 (35.7) 3 (30.0) 7 (70.0) 0.315a

No 18 (64.3) 2 (11.1) 16 (88.9)
C<B>A-125</B> (IU/mL)
Mean 81.2 ± 75.8 125.4 ± 64.8 71.7 ± 75.9 0.082a

<35 10 (35.7) 1 (10.0) 9 (90.0) 0.626a

≥35 18 (64.3) 4 (22.2) 14 (77.8)
Histopathological type
Adult 26 (92.9) 22 (84.6) 4 (15.4) 0.331a

Juvenile 2 (7.1) 1 (50.0) 1 (50.0)
FIGO stage
I-II 24 (85.7) 2 (8.3) 22 (91.7) 0.01a

III 4 (14.3) 3 (75.0) 1 (25.0)
Adjuvant chemotherapy
Yes 16 (42.9) 5 (31.3) 11 (68.8) 0.053a

No 12 (57.1) 0 (0.0) 12 (100.0)
Chemotherapy regimens
BEP 13 (81.2) 5 (38.5) 8 (61.5) 0.509a

Non-BEP 3 (18.8) 0 (0.0) 3 (100.0)
Residual disease
Present 5 (17.9) 3 (60.0) 2 (30.0) 0.027a

Absent 23 (82.1) 2 (8.7) 21 (91.3)

aFisher test.
bMann-whitney test. Non-BEP denotes EP or Paclitaxel and carboplatin.
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associated with advanced stage (p = 0.015) and residual
lesion during surgery (p = 0.04). After excluding in-
terfering factors, these factors did not remain as the
independent prognostic factor for survival in multivar-
iate analysis (Figure 5).

Discussion

GCTs can occur over a wide age range, but most GCTs are
usually diagnosed in perimenopausal women with a median
age of diagnosis between 50 and 54 years, although it can
occur throughout the adult woman’s lifespan.12 The mean
age at diagnosis (52.9 years) and the mean tumor size
(10.8 cm) did not change significantly over time.13 Previous
data showed the majority of patients present with one or a
combination of the following clinical symptoms: abdominal
pain, distention, mass, and menstrual disturbances.14–17

Abdominal distension and pain might be related to the
fact that GCTs tend to be large and may rupture
spontaneously.18–20 The most common presenting symp-
toms are abnormal vaginal bleeding (45%), but 14% were
asymptomatic ,13 and abdominal pain or bloating (10–20%).
In premenopausal patients, adult GCT typically causes ir-
regular bleeding, amenorrhea, and more infrequently in-
fertility.13 In postmenopausal patients, abnormal vaginal
bleeding associated with a unilateral ovarian mass is the
most common clinical presentation.12 Due to the slow
growth and distinguishable hormonal symptoms, GCTs are

generally diagnosed at an early stage. The majority (50–
80%) are diagnosed at stage IA.7,13,21,22 In Bryk et al.‘s
study, the stage I disease was present in 89.2%; stage II, in
7.0%; stage III, in 3.8%; and no one is staged in IV.13 In Sun
et al.‘s research, the stage distribution at diagnosis was stage
I in 77.8% of patients, stage II in 5.1%, stages III-V in 6.1%,
and unknown in 11% of patients.7 Ovarian GCTs are di-
vided into adult and juvenile types based on different
clinical and histopathologic features.11,23 According to
literature, adult type accounts for more than 90% of the
GCTs and this figure in our study was 92.9%. The most
present findings were similar to the above studies.

Regarding to the treatment of GCTs, surgery remains
the cornerstone of treatment for patients with ovarian
GCTs.14,17,24 Surgery was initially performed on all pa-
tients in our study. Of them, there were two patients given a
fertility-sparing procedure (unilateral salpingo-oophorectomy).
For postmenopausal women, a total abdominal hysterectomy
and bilateral salpingo-oophorectomy are typically performed.
Because, ovarian GCTs tend to present at a younger age with
early stage disease, therefore making conservative operation
an important issue. According to current guidelines, fertility-
preserving approach is also reasonable in younger patients at
stage I GCT who have a desire to preserve fertility.15,24

Postoperative chemotherapy was given for 16 cases in this
study including all patients at advanced stage or stage IC.
Several studies have shown that adjuvant chemotherapy is
not associated with improved survival of GCT patients.25–27

Oseledchyk et al. found that regardless of stage, there were
no significant differences in 5-year DFS between patients
who received chemotherapy and those who did not.26 But in
fact, patients who receive adjuvant chemotherapy often have
the greatest number of risk factors for recurrence. Current
guidelines recommend adjuvant chemotherapy for advanced
stage disease. For patients with high-risk stage I tumors
including tumor rupture, stage IC, poorly differentiated tu-
mor, and tumor size of more 10–15 cm, postoperative rec-
ommendations include observation or consideration of
platinum-based chemotherapy.24 Chemotherapy regimens
for GCTs generally include bleomycin, etoposide, and cis-
platin (BEP) and etoposide and cisplatin (EP) or carboplatin
with paclitaxel. BEP was the most used regimen in this study
(81.4%). Other alternative options included EP and
paclitaxel/carboplatin, given for those who were at an older
age or had pre-existing pulmonary disease. The Gynecologic

Table 2. Association between initial presentation and disease stage.

Variables Stage I n (%) Stage II n (%) Stage III n (%) p-value

Palpable mass 5 (55.6) 3 (33.3) 1 (11.1) 0.405
Abdominal pain 11 (57.9) 4 (21.1) 4 (21.1) 0.338
Irregular menstruation 5 (41.7) 4 (33.3) 3 (25.0) 0.024

a: Fisher test; b: Mann-whitney test.

Table 3. Treatment details.

Treatment Number of patients (%)

Operation Method
Fertility sparing surgery 2 (7.1)
Radical surgery 26 (92.9)

Adjuvant treatment
Follow-up only 12 (42.9)
Adjuvant chemotherapy 16 (57.1)

Chemotherapy regimens
BEP 13 (81.3)
EP 1 (3.6)
Paclitaxel and carboplatin 2 (7.1)

BEP denotes Bleomycin, etoposide, cisplatin; EP, Etoposide, cisplatin.
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Oncology Group is conducting a randomized phase II trial of
BEP versus the combination of paclitaxel and carboplatin for
patients with newly diagnosed and recurrent chemo-naı̈ve sex
cord-stromal tumors of the ovary (GOG 264). Hormonal
therapy is a promising therapeutic approach in the man-
agement of granulosa cell tumors because these tumors
generally express steroid hormone receptors.28 This therapy
was added in NCCN guideline as a treatment option in re-
current disease.24

GCT is considered as a malignant tumor with an in dolent
course and a tendency toward late recurrence.17,23,28 How-
ever, every third patient will eventually develop a tumor
relapse, and this will lead to death in 50–80% of the relapsed
patients,5,13,29 warranting life-long surveillance, especially in
the high-risk patients. In Khosla et al.‘s study, the 5-year OS
and event-free survival were 84.6% and 76.5% after 71.4
months of follow-up.15Mangili et al. reported that 5-year and

10-year OS were 97% and 95%, and 5-year and 10-year DFS
were 91.5% and 71.6% accordingly.21 Similarly, McConechy
et al. demonstrated five-, ten-, and 15-year OS were 93.3,
84.4, and 72.1%, respectively.5 A unique feature of GCTs is
that they recur at extended time intervals from primary
therapy, the median time to recurrence is 6 years.30,31 In Sun
et al.‘s research, the recurrence rate was 21%with the median
follow-up period of 60.7 months.7 In the other study, Bryk
et al. showed the median time to the first relapse was
7.4 years, and 75% of relapses occurred within ten years after
primary diagnosis.13 Wilson et al. demonstrated that 32.0%
of patients were relapsed with a median time to relapse (TTR)
of 12.0 years. Higher relapse rates (43% vs. 24% p = 0.02)
and shorter TTR (10.2 vs. 16.2 years, p = 0.007) were seen
with stage IC versus stage IA disease.22 After the medium
follow-up of 43.17 months (14.73 to 77.36 months), we
detected five patients with relapsed disease and two of them

Table 4. Disease free survival and overall survival based on clinical characteristics.

Variables

DFS OS

5-year (%) p-value 5-year (%) p-value

Age 0.039 0.112
<50 47.1 73.3
≥50 83.3 100.0

Menopausal status 0.309 0.868
Premenopause 62.9 91.7
Postmenopause 71.1 83.3

Menstruation 0.033 0.08
Regular 36.7 68.8
Irregular 91.7 100.0

CA-125 level 0.372 0.288
Normal 78.0 100.0
Elevated 60.8 81.0

Ascites 0.605 0.112
No 67.5 100.0
Yes 67.5 75

Size of tumor 0.108 0.314
<10 cm 100.0 100.0
≥10 cm 57.5 82.4

Stage 0.003 0.005
I-II 80.8 100.0
III 25.0 50.0

Residual lesion 0.018 0.008
Absent 80.2 100.0
Present 40 53.3

Adjuvant chemotherapy 0.157 0.364
No 100.0 100.0
Yes 61.5 84.4

Chemotherapy regimen 0.466 0.631
BEP 58.7 83.1
Non-BEP 100.0 100.0

Non-BEP denotes EP or Paclitaxel and carboplatin.
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died due to ovarian cancer. The mean time from diagnosis to
recurrence was 40.2 months. In concordance with previous
studies, our series showed a favorable prognosis with the
5-year OS and DFS were 87.7% and 69.7% respectively.
Survival rates in our report were slightly lower since there
were more advanced stage cases than that in previous studies.
In addition, shorter follow-up time and small numbers of
patients might be significant limitations in this study. Pre-
menopausal status at initial diagnosis, FIGO stage IC versus
IA, and tumor rupture associated with relapse.8 Tumor
rupture (stage IC) has a significantly increased risk of disease
relapse.8,13,22 In the current study, factors such as mean
young age, advanced FIGO stage, and residual lesion during

surgerywere the significant differences in recurrent rate. Prior
use of oral contraceptives and history of infertility improved
survival rates.13

Considering to the prognostic factors, generally, GCTs
have a remarkably indolent behavior compared to other
ovarian malignancies. Multiple clinical and histological
prognostic factors have been investigated for their role in
GCT prognosis. Disease stage, tumor size, tumor rupture,
age at diagnosis, nuclear atypia, mitotic index, and pres-
ence or absence of residual lesion after initial surgery had
been shown to be the prognostic significance in various
studies.7,16–19,32,33 However, the results have been in-
conclusive and varied significantly between published

Figure 1. OS and DFS of GCT based on age. The Log-rank test indicates that there was a significant difference between the two DFS
survival curves according to two age groups (b). The Log-rank test displayed that there was not a significant difference between these
five-year OS curves of two age groups (a).

Figure 2. OS and DFS of GCT based on menstruation status. The Log-rank test displays that there was a significant difference between
the two survival curves of DFS according to regular or irregular menstruation (b). However, Log-rank test displayed that there was not
a significant difference yet between these five-year OS curves of menstruation status (a).
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reports. Stage of the disease is the most widely accepted
GCT prognostic factor that has been linked to tumor re-
lapse and survival.7,13,23,28,34 Five-year survival is re-
ported to be 80–95% for patients with early stage disease
and survival declined to 25–40% in patients with advanced
stage disease.7 In this study, the 5-year DFS and the 5-year
OS of early stage (stage I or II) was significantly higher
than that rate for advanced stage (stage III) (80.8% and
25.0%; 100% vs 50% respectively, p < 0.05). None of
patients with stage I had recurrent disease during the
period following. In respect to residual disease, all cases
with stage II or III in our study underwent cytoreduction.
During primary operation, five patients had residual lesion.

Three of them had recurrent disease during follow-up. Our
findings showed a significant difference in the 5-year DFS
and OS between patients with and without residual tumors
(p < 0.05). Presence of residual disease was demonstrated
to be a prognostic factor for inferior survival in several
series32,35,36 which was in concordant with our finding
(HR: 6.7, 95%CI, 1.1–41.0, p = 0.04). Residual disease
was associated with poor survival and outcome in various
studies. Ayhan et al. showed that there was a decrease in
5-year survival rate from 90% to 25% in those with or
without the gross residual lesion after surgery, respec-
tively.35 Chan et al. also indicated that absence of residual
disease was an independent prognostic factor to the

Figure 3. OS and DFS of GCT based on stage I-II versus stage III. The Log-rank test demonstrates that there was a strongly significant
difference between the two survival curves according to the GCT stages, both OS (a) and DFS (b).

Figure 4. OS and DFS of GCT based on the residual lesion status. The Log-rank test demonstrates that there was a strongly significant
difference between the these survival curves according to the residual tumor status for OS (a) and DFS (b), as well.
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improved survival.32 It is hard to clearly confirm no re-
sidual tumor after operation, careful examination during
surgery and image examination such as computer to-
mography can help.7 There has been some controversy
about the effect of age on survival. Some studies indicated
that younger age at diagnosis was a prognostic factor to
improved survival.32,37,38 In contrast to previous studies,
patients with less 50 years old were significantly associ-
ated with inferior DFS in our study (47.1% vs 83.3%, p =
0.039). The OS rate in the age group of less than 50 was
lower, but not statistically significant than that proportion
in the older group (p = 0.112). Our finding on age at di-
agnosis was similar to Lee et al’s and Ayhan et al’s
cohorts.17,35 There were some reasons that might be
contributing factors to the worse outcome of the younger

group. Firstly, mean age of advanced stage group was
significantly lower than that of early stage group (36.0 vs
51.3%, respectively, p = 0.041). In addition, all four cases
of stage III were at younger group (<50 years). However,
age at diagnosis was not a significant prognostic variable in
multivariate analysis after accounting for stage of disease.
Additionally, regarding the menstruation, in this study,
survival of patients with irregular menstruation was sig-
nificantly better than those with normal menstruation (p =
0.033). We also found that patients with stage I presented
abnormal menstruation more than those with stage II-III
which was statistically significant (50.0% vs 7.1%, re-
spectively, p = 0.017). Menstrual problems included ab-
normal vaginal bleeding, oligomenorrhea, or secondary
amenorrhea accounted for 60.7% in our study. These

Figure 5. Univariate and Multivate Cox regression models of GCTs to assess the association between variables and DFS.
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clinical symptoms were signs of hyperestrogenism due to
hormone production secreted by theca cells in granulosa
cell tumors. Approximately 70% of patients with GCT
have elevated circulating levels of estradiol.39 In many
series, menstrual symptoms are the most common reasons
for seeking medical assistance. Considering to the tumor
size, GCTs with more 10–15 cm are associated with in-
ferior survival in some series.23,32,33,38 Chan et al. showed
that the enlarged tumor with ≥ 10 cm was a prognostic
factor to decrease the survival in both univariate and
multivariate analysis.32 We were not able to validate the
prognostic significance of tumor size in ovarian GCTs
(with a cutoff of 10 cm). Nevertheless, all five cases of
recurrence showed that tumors were larger than 10 cm, in
our study. The enlarged tumors often have a long indolent
growth phase and already existed for a long time before
discovery and diagnosis. In addition, large size might
associate with the risk of tumor rupture before and during
operation.

Bryk et al indicated that the GCT-related deaths were
associated with old era, patient age of more 60 years, tumor
sizze greater than 10 cm, advanced stage, presence of re-
sidual tumor, and use of hormonal adjuvant therapy in the
univariated analysis, however, in the multivariate analysis,
higher stage was only the independent prognostic factor.13

In another study, Sun et al.‘s showed that the presence of
residual tumor after initial surgery and tumor size were
significantly associated with recurrence, in the multivariate
analysis.7 Similarly, Auranen et al. also demonstrated that
other parameters inconsistently reported and providing
overall less convincing evidence as being important for
prognosis include patient age, primary tumor size and
rupture of tumor, mitotic activity, and nuclear atypia.40 In
the current findings, in univariate impact were factors such
as stage and residual tumor. Nevertheless, these parameters
were not demonstrated as an independent prognostic in-
dicator in the multivariate analysis.

Limitations of the study

At present, some limitations still remained in the present
study. It is a retrospective analysis that has inherent biases.
This weak point, however, is common in studies on GCT
due to the rarity and characteristics of these tumors. The
rarity of GCTs makes it hard to conduct prospective and
randomized clinical trials. Another drawback of this study
is the small number of patients and the short time of
observation. The indolent course of this tumor leads to the
need for a long-term follow-up period. Our findings should
be confirmed in more other cancer centers. Therefore,
continued follow-up and new patient recruitment are
planned to confirm the valuable prognostic factors of
GCTs.

Conclusions

Old age, irregular menstruation, early stage, and absence of
residual lesion were significantly the predictors for im-
proving survival. In univariate analyses, FIGO stage and
residual lesion during surgery had significant differences in
recurrent rate.
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