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Objective: The aim of this study is to evaluate the long-term outcome of granulosa cell tumour (GCT) of the ovary in a large series
of patients treated in MITO centres (Multicentre Italian Trials in Ovarian Cancer) and to define prognostic parameters for relapse
and survival.

Methods: A retrospective multi-institutional review of patients with GCTs of the ovary treated or referred to MITO centres was
conducted. Surgical outcome, intraoperative and pathological findings and follow-up data were analysed. Kaplan–Meier and Cox
proportional hazards analyses were used to determine the predictors for survival and recurrence.

Results: A total of 97 patients with primary GCT of the ovary were identified. The median follow-up period was 88 months (range
6–498). Of these, 33 patients had at least one episode of disease recurrence, with a median time to recurrence of 53 months (range
9–332). Also, 47% of recurrences occurred after 5 years from initial diagnosis. At multivariate analysis, age and stage were
independent poor prognostic indicators for survival; surgical treatment outside MITO centres and incomplete surgical staging
retained significant predictive value for recurrence in both univariate and multivariate analyses.

Conclusions: This study confirms the generally favourable prognosis of GCTs of the ovary, with 5-year overall survival approaching
97%. Nevertheless, prognosis after 20 years was significantly poorer, with 20-year survival rate of 66.8% and a global mortality of
30–35. These findings support the need for lifelong follow-up even in early-stage GCT.

Ovarian granulosa cell tumours (GCTs) are an uncommon
neoplasm that arise from the sex-cord stromal cells of the ovary
and represent 2–5% of all ovarian cancers (Young, 2005).

These tumours are associated with a good prognosis because of
early diagnosis and their not aggressive clinical behaviour. The
long natural history of GCTs and their tendency to recur several
years after the initial diagnosis are the most prominent of their
characteristics (Sommers et al, 1955; Fox et al, 1975; Malmstrom
et al, 1994).

Surgery is the mainstay of initial management and aims to
achieve the histological diagnosis, an appropriate staging and a
complete debulking of disease (Gershenson, 1994; National
Comprehensive Cancer Network (NCCN) Guidelines, 2012). In
patients with stage I disease and those in reproductive age, a more
conservative unilateral salpingo-oophorectomy with peritoneal
staging is indicated. In postmenopausal women and in those with
more advanced disease, a total abdominal hysterectomy with
bilateral salpingo-oophorectomy, peritoneal biopsies and removal
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of all visible disease is the appropriate surgical treatment (Colombo
et al, 2007; Zhang et al, 2007).

Overall, the prognosis for women with GCT is quite good, with
several authors reporting a 5-year survival rate of more than 90%.
The majority of women with adult GCT are diagnosed at stage I
disease (80–90%) and will therefore be expected to have a
favourable outcome, but the presence of extraovarian disease
correlates with a lower 5-year survival of 33–50% (Evans et al,
1980).

Several factors of prognostic significance have been reported,
but studies aiming at defining the prognostic factors have been
frustrated not only by the relative rarity of these tumours but also
by the very long period for which follow-up observation is required
(Bjorkholm and Silfversward, 1981; Sehouli et al, 2004). The stage
of disease is unequivocally the only prognostic factor associated
with the risk of relapse (Stenwig et al, 1979; Miller et al, 1997;
Lauszus et al, 2001).

The aim of the study is to evaluate the long-term outcome of
GCT in a large series of patients treated in MITO (Multicenter
Italian Trials in Ovarian Cancer) centres and to define the
prognostic parameters for relapse and survival.

MATERIALS AND METHODS

The Multicentre Italian Trials in Ovarian Cancer (MITO)-9 is an
Italian multicentre retrospective study aiming at describing clinical
characteristics and treatment strategies of rare ovarian tumours.

A series of 97 patients diagnosed with primary GCTs of the
ovary treated or referred after primary treatment to MITO centres
from 1965 to 2008 were retrospectively analysed.

Patients were excluded if they had a concomitant diagnosis of
another malignancy that was not a GCT or an endometrial
carcinoma. In order to be included in the analysis, patients needed
to have at least one clinical visit at either Institution with a review of
their pathology at the corresponding Institution. In our population,
495% of patients received continuative follow-up at MITO centres
and 450% of them have a longer than 10 years of follow-up.

Patients’ data were recorded in a database that included
information about age at diagnosis, clinical presentation, type of
surgery, intraoperative findings and surgical outcome, stage,
histology, adjuvant chemotherapy, relapse characteristics and
relapse treatment and follow-up.

Surgery was the first treatment for all patients. A fertility-
sparing surgery, defined as the preservation of the uterus and one
ovary, was performed in young patients desiring to preserve
fertility, only in case of disease confined to one ovary.

Radical surgery, including total abdominal hysterectomy,
bilateral salpingo-oophorectomy and complete tumour debulking,
was the standard procedure if fertility was not an issue.

Surgical staging was considered complete when including
peritoneal washing, multiple peritoneal biopsies, omental biopsy
and biopsy of any suspicious area. In case of conservative surgery,
an endometrial biopsy to rule out a concomitant uterine disease
was performed.

The staging system used for GCT is the same applied for
epithelial ovarian cancer (International Federation of Gynaecology
and Obstetrics (FIGO) staging system; FIGO Committee on
Gynecologic Oncology, 2009). Patients with advanced-stage GCT
(stages II, III and IV) received postoperative treatment.

All patients were incorporated in a prolonged surveillance
program with periodic clinical, serologic and radiologic follow-up
in a MITO centre, given the tendency of these tumours to recur
several years after the initial diagnosis.

Written informed consent for anonymous publication of
disease-related information is routinely obtained at MITO

Institutions during the medical interview with the patient
preceding surgical or chemotherapy treatment.

Statistical analysis. Descriptive statistics were used to characterise
the patient population. The clinicopathologic characteristics and
treatment variables were evaluated for association with relapse or
survival.

Follow-up period was measured from the date of primary
diagnosis to the time of last follow-up visit.

Overall survival (OS) was defined as the time from the date of
initial diagnosis to the date of death of any cause. Disease-free
survival (DFS) was defined as the time period from the date of
initial diagnosis to the first observation of recurrence. Overall
survival and disease-free survival curves were estimated using the
Kaplan–Meier method and were compared with the log-rank test.

Cox regression multivariate analysis was performed to identify
independent predictors of recurrence and survival. Because 85% of
patients presented with stage I disease (Jamieson and Fuller, 2008),
the definition of prognostic factors for recurrence was carried out
for stage I tumours.

In order to define prognostic parameters for relapse and
survival, variables regarding patients’ characteristics were
dichotomised in the following manner: age o50 or 450 years;
juvenile GCT subtype vs adult GCT histology; tumour size
measuring o10 or 410 cm; primary surgery at Mito centres or
elsewhere; conservative vs radical surgery; laparoscopic vs laparo-
tomic approach; complete staging vs incomplete staging; residual
disease at first surgery vs no residual disease; execution of
lymphadenectomy vs no lymph nodal dissection; stage I of disease
vs advanced stage of disease; adjuvant treatment vs no postsurgery
treatment.

Variables with Po0.05 on univariate analysis were selected for
multivariate analysis.

Differences were considered statistically significant at Po0.05.
The SPSS statistical software program (SPSS Inc., Chicago, IL,

USA) was used.

RESULTS

Patients’ characteristics. A total of 97 patients with primary adult
GCTs of the ovary were evaluated for the present analysis. Median
age of all patients was 51 years (range: 27–82), and in particular 48
women (49.5%) were o50 years old.

The most common presenting symptom was the presence of a
mass and/or abdominal distension that was observed in 49 patients
(50.5%); 29 patients (28.9%) presented with abdominal and/or
pelvic pain, 25 patients (25.8%) presented with menstrual
irregularities, whereas only 5 patients (5.2%) had ascites at the
time of initial diagnosis. In addition, 6 patients (6.2%) presented
with concurrent endometrial carcinoma and 17 (17.5%) had
endometrial hyperplasia.

Surgery represented the first approach to the disease for all the
study population; 64 (66%) patients received surgical treatment in
MITO centres, whereas 33 (34%) were operated on elsewhere and
then referred in the postoperative setting for subsequent evaluation
or for recurrence.

The approach was laparoscopic in 23 patients (23.7%) and
laparotomic in the remaining population.

Fertility-sparing surgery was performed in 24 patients (24.7%),
whereas 73 patients (75.3%) underwent radical surgery. Overall, 42
patients (43.3%) were incompletely surgically staged at initial
diagnosis; complete surgical staging was performed in 55 patients
(56.7%), all of them treated at MITO centres.

Complete surgical tumour excision was obtained in 95.9% of
patients. In all, 15 patients (15.5%) had a pelvic lymph node
sampling; 8 patients (8.2%) also had a paraaortic lymph node
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sampling performed during primary surgery; in all cases, pelvic
and paraaortic lymph nodes removed were negative for metastatic
CCTs.

The FIGO stage distribution was as follows: 70 patients (72.2%)
presented with stage I disease, including 47 patients at stage Ia, 3 at
stage Ib and 20 at stage Ic; 11 patients were defined as ‘apparent
stage I of disease’ (stage Ix); stage II, 6 patients (6.2%); stage III, 8
patients (8.2%); stage IV, 2 patients (2.1%).

The MITO group did not provide guidelines regarding clinical
management; nevertheless, in our population, 23 patients received
platinum-based chemotherapy: 13 were at stage I disease, 3 at stage
II, 7 at stage III and 2 at stage IV. These patients received
postoperative systemic treatment mainly with the combination
regime bleomycin, etoposide and cisplatin (n¼ 16), or platinum-
based regimen in a minority of cases (n¼ 7).

In addition, two patients were treated with postsurgery
radiotherapy.

Postoperative. Treatment strategies and clinicopathological char-
acteristics are reported in Table 1.

Patients’ outcomes. The median follow-up period was 88 months
(range 6–498). A total of 33 patients had at least one episode of
disease recurrence, with a median time to recurrence of 53 months
(range 9–332).

In all, 54% of recurrences occurred within 5 years from
diagnosis; 39% of patients recurred from 5 to 10 years after

diagnosis; 6% of patients experienced relapse after more than 20
years from initial diagnosis.

Particularly, patients at advanced stage of disease (stages II, III
and IV) recurred in 43% of cases within 5 years from diagnosis and
in 57% of cases between 5 and 10 years after diagnosis. On the
contrary, stage Ia patients experienced relapse later: 20% of patients
recurred more than 20 years from diagnosis (Figure 1).

Pelvic and abdominal recurrences were the primary sites of
failure in 72.8% of cases and only 12% of first recurrences appeared
to involve the retroperitoneum.

The distribution of recurrences according to the stage of disease
was as follows: 20 out of 80 (25%) patients at stage I, 6 out of 11
(54%) patients at stage Ix, 1 out of 6 (16%) patients at stage II, 5
out of 8 (62%) patients at stage III and 1 out of 2 (50%) patient at
stage IV.

At recurrence, 25 patients underwent debulking surgery plus
chemotherapy, 6 patients had only surgical cytoreduction and 2
patients received surgery plus radiotherapy. In all patients, a
histologic confirmation of GCT was achieved.

At the time of last follow-up, 5 patients (4.7%) had died of
disease, 6 patients (5.6%) were alive with evidence of disease, 80
patients (74.8%) were alive with no evidence of disease, 14 patients
(13.1%) were lost to follow-up and 2 deaths (1.9%) were considered
related to other causes.

After excluding non-GCT-related death, the estimated OS after
5 and 10 years was 97% and 95%, respectively; the 5-year and 10-
year DFS rate was 91.8% and 71.6%, respectively.

Among the 33 relapsed patients, 18 patients (54.5%) are alive
with no evidence of disease, 5 patients (15.2%) are alive with
disease, 5 patients (15.2%) died of disease, 1 patient (3%) died
because of other causes and 4 patients (12.1%) are lost at follow-up.
Median survival after recurrence is 72 months (range 1–207).

Prognostic factors. Univariate and multivariate regression ana-
lyses were performed to evaluate the influence of different
clinicopathologic characteristics and treatment strategies on DFS
and OS.

Prognostic factors are reported in Table 2.
Older age at diagnosis (450 years), advanced stage of disease

and residual tumour at the end of surgery were associated with a
poor prognosis. At multivariate analysis, age (RR¼ 5.52; 95%
CI¼ 2.42–6.86) and stage (RR¼ 10.25; 95% CI¼ 8.21–16.64) were
independent poor prognostic indicators for survival.

Table 1. Treatment strategies and clinicopathological characteristics

Characteristics Number of patients, n (%)

Age of diagnosis

Mean (years) 52.02 (range 27–82)
p50 Years 48 (49.5)
450 Years 49 (50.5)

Stage at diagnosis

Stage I 70 (72.2)
Apparent stage I (Ix) 11 (11.3)
Stage II 6 (6.2)
Stage III 8 (8.2)
Stage IV 2 (2.1)

Surgery

Fertility-sparing 24 (24.7)
Radical 73 (75.3)

Surgery

Laparoscopy 23 (23.7)
Laparotomy 74 (76.3)

Surgery

Lymphadenectomy 15 (15.5)
No lymphadenectomy 82 (84.5)

Surgery

MITO 64 (66)
Elsewhere 33 (34)

Adjuvant treatment

No adjuvant treatment 72 (74.2)
Chemotherapy 23 (23.7)
Radiation 2 (2.1)

Abbreviation: MITO¼Multicentre Italian Trials in Ovarian Cancer centre.
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Figure 1. Kaplan–Meier disease-free survival for stage I disease.
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Histology, number of mitosis, mass diameter, surgical approach
(laparoscopy vs laparotomy), surgical staging, lymphadenectomy,
treatment in a referral tertiary centre and postoperative treatment
were not statistically significantly associated with death.

The 5-year OS rates were 99% and 95% for patients o50 and
450 years old (log-rank test, P¼ 0.036).

The 5-year OS rates were 98.7% and 75% for patients with stage
I–II and III–IV, respectively (log-rank test, Po0.001).

Table 3 shows the association of clinicopathologic factors with
DFS in patients with stage I disease.

Surgical treatment outside MITO centre (OR¼ 3.32; 95%
CI¼ 1.35–8.15) and incomplete surgical staging (OR¼ 1.23; 95%

CI¼ 1.02–2.28) retained significant predictive value for recurrence
in both univariate and multivariate analyses.

Surgical approach (laparoscopy vs laparotomy), type of surgery
(conservative vs radical), execution of adjuvant chemotherapy and
performance of lymphadenectomy were not associated with
recurrence.

DISCUSSION

Granulosa cell tumors of the ovary are considered as low-grade
malignancies with a relatively more favourable prognosis when
compared with the more common epithelial ovarian tumours
(Healy et al, 1993; Sehouli et al, 2004). Despite this generally
favourable clinical behaviour, a certain percentage of patients
diagnosed with GCT still suffer from recurrence and disease-
related mortality (Ranganath et al, 2008); unfortunately, not only
the rarity of GCT, but also its slow progression and the long time
period for which follow-up observation is required, make it
difficult to clearly understand the clinical course of the disease,
provide adequate treatment guidelines and recognise the prog-
nostic factors for recurrence and death.

In most of the studies, stage of disease, tumour size, tumour
rupture, age at diagnosis, nuclear atypia, mitotic index, surgical
method and presence of residual disease after initial surgery were
shown to be important prognostic factors in GCTs (Bjorkholm and
Silfversward, 1981; Lauszus et al, 2001; Ayhan et al, 2009;
Iyibozkurt et al, 2010; Thrall et al, 2011); however,, most of these
studies consist of a limited number of patients because of the rarity
of the disease, and thus do not allow us to draw definitive
conclusions on prognostic factors.

In this study we analysed the clinical data of 97 patients with
adult GCT of the ovary treated in MITO centres. Stage of disease,
age of patients, presence of macroscopic residual disease, use of
adjuvant treatment, complete surgical staging and performance of
lymphadenectomy were investigated in order to investigate their
prognostic significance.

Stage is currently the widest approved prognostic factor of GCT
(Fox et al, 1975; Bjorkholm and Silfversward, 1981; Miller et al,
1997). The 5-year survival is reported to be 75–95% for patients
with early-stage disease (Fox et al, 1975; Schumer and Cannistra,
2003) and declined to 25–50% in patients with advanced disease
(Stenwig et al, 1979; Bjorkholm and Silfversward,1981). Similarly,
in the current series, we found that patients with stage I–II disease
had a survival advantage of 25% compared with those with stage
III–IV, hence indicating that the stage is an independent predictor
of survival. In comparison with the previously published studies
(Fox et al, 1975; Schumer and Cannistra, 2003), in our series the
follow-up is longer and, as such, is able to detect more delayed
recurrences, thus justifying the longer time interval to recurrences
that we reported in comparison with other series.

The prognostic significance of age in GCTs is controversial. In
the two larger studies reported in the literature, both having 490
patients, younger age was associated with a survival advantage, but
the favourable threshold was highly variable (Stenwig et al, 1979;
Schumer and Cannistra, 2003; Zhang et al, 2007; Park et al, 2012).
In this series of 97 women, patients o50 years had a 9% survival
advantage over their older cohorts; age is a significant prognostic
variable at multivariate analysis in conjunction with disease stage.

Residual disease after surgery may also affect oncologic
prognosis adversely (Malmstrom et al, 1994; Lee et al, 2008):
residual tumour was clearly associated with a poor prognosis in our
study, but this finding was no longer relevant in multivariate
analysis after accounting for stage and age at diagnosis.

As previously reported by other authors (Park et al, 2012), in
our series lymphadenectomy was not an independent prognostic

Table 2. Prognostic factors for survival in granulosa cell tumours

Univariate
analysis

Multivariate
analysis

Factor P-value RR P-value RR

Age 450 years 0.004 5.86 0.009 5.52

Stage at diagnosis (I–II vs III–IV) 0.006 10.57 o0.001 10.25

Number of mitosis 0.62 NS

Histology 0.23 NS

MITO/elsewhere 0.14 NS

Surgical approach 0.18 NS

Complete staging/unstaged 0.25 NS

Lymphadenectomy 0.94 NS

Residual disease at first surgery 0.45 NS

Adjuvant treatment 0.62 NS

Tumour size 0.91 NS

Abbreviations: MITO¼Multicentre Italian Trials in Ovarian Cancer centre; NS¼ not
significant; RR¼ relative risk.

Table 3. Risk factors for recurrence for patients with stage I disease

Factor
Recurrence
rate (%)

Univariate
P-value

Multivariate
P-value OR

Primary surgery
outside MITO centre

59 o0.001 o0.001 3.32

Primary surgery in
MITO centre

22

Laparotomy approach 34 0.05 NS

Laparoscopy
approach

13

Conservative surgery 33 NS

Radical surgery 26

Complete staging 20 0.030 0.009 1.23

Unstaged 39

Adjuvant treatment 27 NS

No adjuvant
treatment

29

Lymphadenectomy 40 NS

No lymphadenectomy 28

Abbreviations: MITO¼Multicentre Italian Trials in Ovarian Cancer centre; NS¼ not
significant; OR¼odds ratio.
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factor for recurrence and survival and, given the absence of positive
nodes at first surgical approach and the low rate of involvement of
lymph nodes at recurrence (12%), we could conclude that surgical
staging of GCT should not be extended to the retroperitoneum.

In accordance with what was previously described in literature,
among our patients 6 presented with concomitant endometrial
carcinoma and 17 with hyperplasia, further underlying the
necessity to take a biopsy of the endometrium during conservative
procedures in order to exclude a concomitant neoplasia.

In our study adjuvant chemotherapy seems not to represent a
protective factor for recurrence or death; some authors (Colombo
et al, 2007) have advocate the use of chemotherapy in the adjuvant
setting of advanced-stage disease as well as in high-risk, early-stage
patients (large tumour size, high mitotic index, tumour rupture or
incomplete surgical staging), but our data seem not to support this
recommendation. Giving the retrospective nature of the trial, we
have no data on why stage I tumours received adjuvant
chemotherapy; further studies with more elevated numbers of
patients are warranted to better elucidate this issue.

Granulosa cell tumours are classified as a malignant tumour
with a long natural history and a tendency for late recurrence;
although an indolent course, B80% of patients with recurrent
GCT die because of the disease (Jamieson and Fuller, 2008).

Several risk factors for recurrence after surgery for GCT have
been suggested, including advanced age, large tumour size,
advanced stage at diagnosis, tumour rupture, lymphatic space
invasion, nuclear atypia and high mitotic index (Lee et al, 2008;
Iyibozkurt et al, 2010; Thrall et al, 2011).

Initial treatment not in a referral MITO centre seems to be an
independent risk factor for recurrence in our series: this result may
represent the epiphenomenon of a suboptimal surgical treatment,
or of an inaccurate pathological analysis, or of a delayed beginning
of adjuvant treatment in high-risk patients.

Similarly, incomplete surgical staging was significantly asso-
ciated with DFS at multivariate analysis in patients with early-stage
GCT. Park et al (2012) had previously highlighted the role of
staging procedures, showing survival benefits from complete
surgical staging in patients with presumed I–II stages GCT,
without arriving to identify an independent prognostic factor.

Recurrence of GCT is not a rare event: previous papers have
reported a relapse rate among GCT ranging from 17 to 50% (Miller
et al, 1997; Lauszus et al, 2001; Lee et al, 2008). This wide range is
probably related to the extremely different follow-up period
reported in the studies; GCT in fact is a typically late relapse
disease in which the recurrence rate seems to increase in a time-
dependent manner, and therefore long-time follow-up is necessary
in order to obtain reliable data regarding the natural history of
GCT.

In our series, the median follow-up period was 88 months
(range 6–498), which is significantly longer than in other recently
published studies (Pecorelli et al, 1999), and the recurrence rate we
registered was 30.8%, which can be considered realistic and
representative of the natural history of the disease.

Recurrent disease occurred after a median of 53 months (range
9–332) in our study; several studies reported an average disease-
free survival of 5–10 years (Evans et al, 1980; Lauszus et al, 2001),
with recurrences diagnosed more than 30 years after the initial
treatment (Ifaturoti and Crocker, 2004). The longest recurrence-
free interval in our study was 27.6 years, suggesting that, even after
a disease-free interval of 20 years, we could not consider the patient
definitively cured without any chance of recurrence.

Moreover, 20% of patients with stage I disease recurred after 20
years from diagnosis, supporting the idea that lifelong follow-up
throughout a patient’s life is needed even in early-stage GCT and
that for more than three decades, GCT should be considered
malignant. In the absence of strong evidences on follow-up strategy
in GCT, we refer to ESMO guidelines recommending pelvic

examination and tumour markers every 3 months for the first 2
years, and then every 6 months after the third year until
progression; a pelvic ultrasound should be carried out every 6
months in those patients who have undergone fertility-sparing
surgery, whereas a CT scan of the abdomen and pelvis is usually
carried out according to clinical indication (Colombo et al, 2012).

In conclusion, we could confirm the generally favourable
prognosis of GCTs of the ovary, with 5-year overall survival
approaching 97%; these patients tend to have early-stage disease as
reflected by the 85% of women with stage I disease in our
population. Nevertheless, prognosis after 20 years was significantly
poorer, with 20-year survival rate of 66.8% and a global mortality
of 30–35.

This study has the limitations that are inherent in retrospective
studies. This series covers almost 40 years and it is likely that
temporal change in practice patterns increases the difficulty of
evaluating outcomes according to the provided care.

The current literature on ovarian GCTs consists mainly of
reports with small number of patients; the strongest aspects of our
study include the large number of enrolled patients and the long-
term follow-up, which allows us to maximise our ability to identify
recurrent disease prognostic factors.
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