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ABSTRACT

Objective

Concurrent presence of endometrial hyperplasia or cancer in patients with granulosa cell 
tumors (GCTs) is common with reported incidences of 25.6% to 65.5%. Consequently, 
bilateral salpingo-oophorectomy and hysterectomy is usually recommended in patients 
with a GCT, but this remains debatable. Our aim was to evaluate the need for hysterectomy 
in patients with GCTs by studying the incidence of pathologically confirmed endometrial 
abnormalities at time of diagnosis of GCT and during follow-up.

Methods

All cases of GCT between 1991 and 2012 were evaluated for endometrial pathology 
using the Dutch nationwide network and registry of histopathology and cytopathology 
(PALGA).

Results

A total of 1031 cases of GCT were identified at a mean ± SD age of 55 years ±17 years. 
The incidence of GCTs in the period of 1991-2012 was 0.61 per 100,000 women per 
year. Concurrent endometrial cancer at the time of diagnosis of GCT was found in 58 
patients (5.9%) and endometrial hyperplasia in 251 patients (25.5%), including complex 
hyperplasia in 89 patients (9.1%) and simple hyperplasia in 162 patients (16.5%). Long-
term follow-up of 490 patients (47.5%) without a hysterectomy showed that endometrial 
abnormalities were found in 10 patients (2.0%) of which 2 had endometrial cancer. 
Interestingly, 8 (80%) of the 10 patients with endometrial abnormalities had recurrent 
GCT at time of diagnosis of endometrial hyperplasia or cancer. 

Conclusion

Our data suggest that after surgical removal of GCT, development of an endometrial 
abnormality, especially cancer, is very rare. Therefore, hysterectomy is not recommended 
in patients with a GCT without endometrial abnormalities at the time of diagnosis. 
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INTRODUCTION

Granulosa cell tumors (GCTs) of the ovary are rare neoplasms accounting for 2% to 5% of 
all ovarian cancers.1 The reported incidence varies from 0.6 to 1.7 per 100,000 women per 
year.1-4 There is a well-known association of GCTs with endometrial abnormalities which 
is thought to be due to the prolonged exposure of the endometrium to tumor-derived 
estradiol. The presence of endometrial hyperplasia and concomitant endometrial cancer 
in patients with a GCT varies between 25.6% and 65.5%, calculated predominantly by 
hospital-based data.2-13 However, population-based data are limited.7, 12

Guidelines are unclear about the optimal treatment of GCT, and treatment varies per 
center. Owing to the presence or the risk of endometrial abnormalities, a total abdominal 
hysterectomy and bilateral salpingo-oophorectomy is usually recommended in 
postmenopausal patients with a GCT. In fertile patients, a more conservative operation is 
generally accepted.14 When a GCT is diagnosed after a unilateral salpingo-oophorectomy, 
it is unclear whether the uterus subsequently has to be removed. Especially when 
endometrial tissue is normal at the time of diagnosis of GCT and there is no clinical 
suspicion of endometrial hyperplasia or cancer, hysterectomy is debatable. Information 
regarding the development of endometrial abnormalities during the follow-up of patients 
with GCT is limited.

The aim of this study was to evaluate the need for hysterectomy in patients with a GCT. 
Therefore, the incidence of endometrial abnormalities was studied in patients with a 
GCT at initial diagnosis and during follow-up using population-based data.

METHODS 

Data collection and study design

This population-based cohort study was carried out by collecting data from the PALGA 
database. The PALGA database is the nationwide network and registry of histopathology 
and cytopathology in the Netherlands, which started in 1971 and reached nationwide 
coverage in 1991. At all laboratories, abstracts of all pathology reports are generated 
automatically and transferred to the PALGA database. They contain encrypted patient 
identification data, an abstract of the pathology report, and a “PALGA diagnosis”, based on 
standard pathological terminology, including topography, type of material and diagnosis.15 

All patients with “GCT” as PALGA diagnosis until January 2012 were evaluated for eligibility. Of 
these selected patients, all abstracts of the pathology reports on the female reproductive tract 
were obtained from PALGA as well. After revising all abstracts of the pathology reports, GCTs, 
granulosa theca cell tumors (GTCTs) and gynandroblastomas were included in the study. These 
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3 types of tumors will be referred to as GCTs in this paper. Because nationwide coverage was 
obtained in 1991, only patients with GCT diagnosed thereafter were included in this paper. 

Disseminated disease was defined as GCT that spread beyond the ovary, proven by 
histopathologic or cytopathologic examination, within 6 months after first diagnosis of 
GCT. A recurrence or metastasis was defined as diagnosis of a GCT beyond the ovary, 
proven by histopathologic or cytopathologic examination, 6 months or more after first 
diagnosis of GCT. Endometrial tissue was reported as available at time of diagnosis of 
GCT, if it was evaluated within 6 months before or after initial diagnosis of GCT. If a 
hysterectomy had been performed more than 6 months before the diagnosis of GCT, 
patients were excluded from the analysis. If hysterectomy was not performed before or 
within 6 months after the diagnosis of GCT, patients were considered as patients at risk 
of developing endometrial abnormalities during the follow-up of the GCT. Proliferation 
of the endometrial tissue was considered abnormal in patients aged 61 years and older. 
This age is approximately 10 years after the mean age at which menopause occurs, 
so it can be assumed that most patients are in fact postmenopausal. Hyperplasia was 
categorized in 4 categories: simple hyperplasia without atypia, simple hyperplasia with 
atypia, complex hyperplasia without atypia, and complex hyperplasia with atypia. Simple 
hyperplasia, hyperplasia not otherwise specified, and glandular cystic hyperplasia were 
all classified as simple hyperplasia without atypia. Complex hyperplasia, hyperplasia 
with atypia, and carcinoma in situ were all classified as complex hyperplasia with atypia. 
The term “normal” implied that no endometrial cancer or hyperplasia was found.

Statistical analysis

The incidence of GCTs in The Netherlands was calculated as the number of patients with 
a diagnosis of  a GCT divided by the number of studied years and subsequently divided 
by the mean number of women in the studied time period. To estimate these incidence 
rates, data of Statistics Netherlands were used. To estimate the female population, we 
used the numbers provided for 1990 and 2011. To calculate the estimated follow-up 
time, we used the date of data extraction from the PALGA database as last follow-up 
date, unless the age-dependent life expectancy was shorter. We assumed life expectancy 
based on age-dependent life expectancy tables of Statistics Netherlands.16 

Analyses were descriptive and exploratory to assess the association of GCT and 
endometrial abnormalities at the time of diagnosis of GCT as well as in the follow-up. 
A number needed to treat (NNT) was calculated to evaluate how many hysterectomies 
should be performed to prevent endometrial abnormalities. Continuous data were 
presented as mean and standard deviation (SD) if normally distributed or as median 
with interquartile range if non-normally distributed. Statistical analysis was performed 
using the Statistical Package for the Social Sciences version 18.0 (SPSS Inc, Chicago, IL).
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RESULTS

Through the PALGA database, 1710 patients were identified. Because of diagnoses other 
than GCT, 223 patients were excluded and an additional 456 patients were excluded because 
their condition was diagnosed before 1991. Eventually, 1031 patients whose condition 
was diagnosed between 1991 and 2012 were included in the study. As the average female 
population in The Netherlands between 1990 and 2011 is estimated at 8,000,000, the 
estimated incidence of GCTs in the Netherlands is 0.61 per 100,000 women per year.16 

Table 1. Baseline characteristics in patients with a granulosa cell tumor (GCT) at the time of diagnosis

Variable No. Patients 
n = 1031, n (%)

Age at diagnosis, (yrs) *

     0-10 22 (2.1)
     11-20 19 (1.8)
     21-30 39 (3.8)
     31-40 111 (10.8)
     41-50 186 (18.0)
     51-60 261 (25.3)
     61-70 200 (19.4)
     >70 193 (18.7)
Histological type
     GCT 993 (96.3)
         Adult GCT 948 (91.9)
         Juvenile GCT 45 (4.4)
     GTCT 32 (3.1)
     Gynandroblastoma 6 (0.6)
Endometrial histology†

     Normal 284 (28.9)
     Postmenopausal proliferation 21 (2.1)
     Hyperplasia 251 (25.5)
         Simple hyperplasia without atypia 155 (15.8)
         Simple hyperplasia with atypia 7 (0.7)
         Complex hyperplasia without atypia 7 (0.7)
         Complex hyperplasia with atypia 82 (8.3)
     Cancer 58 (5.9)
     Not obtained‡ 369 (37.5)

*Mean ± SD age at diagnosis was 55 ± 17 years.
†Forty-eight patients were removed from the analysis because a hysterectomy had been 
performed more than 6 months before the diagnosis of GCT.
‡No endometrial histology was obtained within 6 months after diagnosis of GCT.
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In Table 1, baseline characteristics at the time of diagnosis of GCT are shown. The age of 
patients in this series at the time of diagnosis ranged from 6 months to 95 years, with a 
mean ± SD of 55 ± 17 years. In 948 patients (91.9%), the tumor diagnosis was an adult GCT; 
in 45 patients (4.4%), it was a juvenile type GCT; in 32 patients (3.1%), the diagnosis was a 
GTCT; and in 6 patients (0.6%), it was a gynandroblastoma. At the time of diagnosis of GCT, 
disease was disseminated in 103 patients (10.0%) based on pathologically confirmed data. 
In 48 patients (4.7%), a hysterectomy had been performed more than 6 months before the 
diagnosis of GCT; and they were therefore excluded from the analysis. Endometrial tissue of 
614 patients (62.5%) was available for examination at the time of diagnosis of GCT (Table 1). 

Abnormal proliferation occurred in 21 (2.1%) of 983 patients. Hyperplasia was seen in 
251 patients (25.5%) at the time of initial GCT diagnosis, of whom 155 patients (15.8%) 
had simple hyperplasia without atypia, 7 patients (0.7%) had simple hyperplasia with 
atypia, 7 patients (0.7%) had complex hyperplasia without atypia, and 82 patients 
(8.3%) had complex hyperplasia with atypia. Endometrial cancer occurred in 58 patients 
(5.9%) at the time of initial GCT diagnosis. Almost all patients (96.6%) with endometrial 
cancer were older than the reproductive age of 45 years. In Table 2, characteristics of 
endometrial cancer at the time of diagnosis of GCT are shown. Most endometrial cancers 
were of the endometrioid type, low grade, and diagnosed in an early stage.

Table 2. Characteristics of endometrial cancer at time of diagnosis of GCT 

Variable No. Patients
n = 58, n (%)

Subtype
     Endometrioid adenocarcinoma 36 (62.1)
     Papillary adenocarcinoma 3 (5.2)
     Endometrioid and serous cancer 1 (1.7)
     Endometrial cancer not otherwise specified 18 (31.0)
Grade
     I 36 (62.1)
     II 15 (25.9)
     III 4 (6.9)
     NA 3 (5.2)
Depth of infiltration, %
     < 50% 40 (69.0)
     ≥ 50% 11 (19.0)
     NA 7 (12.1)
Endocervical growth
     No 40 (69.0)
     Yes 6 (10.3)
     NA 12 (20.7)

NA, Not available.
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In 141 patients (13.7%), a cyto- or histopathologically confirmed recurrence of GCT 
was found. Recurrence or metastases became apparent within 5 years in 82 patients 
(58.2%); and in the remaining 59 patients (41.8%), it was diagnosed after more than 
5 years (median, 4 years and 4 months; range, 7 months to 17 years). Table 3 shows 
the number of patients with a GCT with pathologically proven recurrent or metastatic 
disease in years from diagnosis of GCT and the localization. 

With the exclusion of patients with a hysterectomy at the time of diagnosis or before 
diagnosis of GCT (n=541), 490 patients (47.5%) remained at risk of developing endometrial 
abnormalities. Estimated median follow-up of these patients was 10 years (interquartile 
range, 4-15 years). Ten patients (2.0%) developed endometrial abnormalities, of whom 
6 patients (1.2%) had simple hyperplasia without atypia, 2 patients (0.4%) had complex 
hyperplasia with atypia, and 2 patients (0.4%) developed endometrial cancer (Fig. 1).

Of the 10 patients who developed endometrial abnormalities during the follow up, 5 
patients had had endometrial evaluation at the time of the initial diagnosis of GCT as 
well. Of these 5 patients, 3 patients had no abnormalities and 2 patients had simple 
hyperplasia without atypia of whom 1 developed endometrial cancer (after 18 months) 
and 1 patient remained positive for simple hyperplasia without atypia (after 42 months). 

Table 3.   Number of years after initial diagnosis of GCT and location of recurrent or metastatic  
disease in patients with GCT

Variable No. Patients
n = 141, n (%)

Years after initial GCT diagnosis*

     0.5 - 1 15 (10.6)
     1 - 5 67 (47.5)
     5 - 10 51 (36.2)
     10 - 20 8 (5.7)
     > 20 0 (0)
Localization of recurrence or metastasis†

     Contralateral ovary 4 (2.8)
     Uterus 5 (3.5)
     Lymph nodes 2 (1.4)
     Abdomen 109 (77.3)
     Organs 4 (2.8)
     Extra-abdominal 9 (6.4)
     Abdominal fluid 2 (1.4)
     NA 6 (4.3)

*Median number of years after initial GCT diagnosis 4 years and 4 months. 
†Confirmed by histopathology or cytopathology.
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Of the 480 patients who did not develop endometrial abnormalities, 116 patients were 
examined for endometrial abnormalities at the time of diagnosis of GCT. Two patients 
(0.4%) had abnormal proliferation, and hyperplasia was seen in 43 patients (9.0%) at 
the time of initial GCT diagnosis, of whom 37 patients (7.7%) had simple hyperplasia 
without atypia, none had simple hyperplasia with atypia, 2 patients (0.4%) had complex 
hyperplasia without atypia, and 4 patients (0.8%) had complex hyperplasia with atypia.

 

 

Based on the fact that 10 of 490 patients being at risk developed an endometrial 
abnormality, the NNT is estimated at 49. This means that 49 hysterectomies need to be 
performed to prevent 1 endometrial abnormality in the follow-up of a patient with a 
GCT. To prevent endometrial cancer, the NNT is 247, meaning that 247 hysterectomies 
are necessary to prevent 1 endometrial cancer in the follow-up of a patient with a 
GCT. Of the patients who developed endometrial abnormalities, 8 (80%) of 10 patients 
had a recurrence of the GCT at the time of diagnosis of the endometrial abnormality. 
Considering the 490 patients in whom the uterus was not removed at the time of the 
initial diagnosis of GCT, 8 (12.3%) of 65 patients with a recurrence developed endometrial 
abnormalities versus 2 (0.5%) of 425 patients without. 

Figure 1. Flow chart of endometrial abnormalities occurring in the follow-up of patients with GCT
*Eight of these 10 patients had recurrent GCT disease at the time of endometrial abnormalities
during follow-up.
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DISCUSSION

To evaluate the need for hysterectomy in patients with a diagnosis of GCT, this study 
aimed to determine the incidence of endometrial abnormalities in GCTs in a large 
population-based cohort. Since 1991, GCT has been diagnosed in 1031 patients in the 
Netherlands. In this study, the observed incidence of GCTs was 0.61 per 100,000 women 
per year. At the time of diagnosis of GCT, 5.9% had concurrent endometrial cancer. 
For endometrial hyperplasia, this incidence was 25.5% at the time of diagnosis. In the 
follow-up, hyperplasia was only seen in 8 patients (1.6%) and endometrial cancer in 2 
(0.4%) of 490 patients who did not have a hysterectomy at the time of diagnosis of GCT. 
Eight (80%) of these 10 patients, including the 2 patients with endometrial cancer, had a 
recurrence of GCT at the time of diagnosis of the endometrial abnormality.

The incidence of GCTs in The Netherlands is similar compared to that reported in other 
studies, ranging from 0.6 to 0.99 per 100,000 women per year.1,7,12,17 A higher rate of 1.7 
per 100,000 women per year has been reported by Kolstad et al.17 However, in this latter 
report thecomas were also included. Concurrent presence of endometrial abnormalities 
in patients with GCTs has been described in several studies (Table 4).2-13 Based on data 
from these studies, the incidence of endometrial hyperplasia ranges from 21.5% to 71% 
and the incidence of endometrial cancer ranges from 1.3% to 13.2%. This variability 
can partly be explained by the different methods used for analysis. Of these studies, 
only 2 other studies used population-based data like the present study.7,12 Ohel et al12 
found endometrial hyperplasia in 21.8% and endometrial cancer in 4.1% compared to 
25.8% and 5.8%, respectively, observed in the present study. Bjorkholm and Silfversward  
found endometrial cancers in 45 (4.8%) of 936 patients; but in this study, patients with 
pure thecomas were also included. To our knowledge, this latter study of Bjorkholm and 
Silfversward has been the only study of endometrial cancer in the follow-up of patients 
with a GCT.

A total of 5 endometrial cancers were found in this study, with a mean interval between 
the first diagnosis of GCT and endometrial cancer of 8.9 years (range, 4.6-13.5 years) 
compared to 2 endometrial cancers found in the present study (intervals, 4.3 and 8.8 
years).7 However, a relative comparison of data cannot be made because the number of 
patients in which the uterus was left in situ after an initial diagnosis of GCT or thecomas 
has not been reported. Furthermore, in their study, it is unclear whether endometrial 
cancer occurred in patients with recurrent GCT; whereas in the present study, 8 of 10 
patients with endometrial cancer had recurrent GCT. Data on endometrial hyperplasia in 
the follow-up of patients with GCT are lacking in the literature.  
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In the present study, it is shown that the risk of endometrial cancer in a retained 
uterus after salpingo-oophorectomy for GCT is very low (2/490), lower than the risk 
on endometrial cancer in the normal population (lifetime risk, 2.6%).18 Moreover, both 
patients had recurrent GCT at the time of endometrial cancer diagnosis. Endometrial 
cancer at age younger than 45 was very rare. This finding was also described by Unkila-
Kallio et al.13 The endometrial cancers that were associated with GCT in the present study 
were usually early stage and well differentiated, as described in previous literature.9 
Based on these data, it seems not justified to perform a hysterectomy in the treatment 
of a GCT when there is no abnormal endometrium.

Table 4. Literature overview of the association of a GCT with endometrial abnormalities at the 
time of diagnosis of GCT

Authors Year No.

Included 

Patients

Endometrial 

hyperplasia (%)

Endometrial 

cancer (%)

Population 

based study

All
PA 

available
All

PA 

available

Fox et al2 1975 92 NA NA 6.5 10 No

Stage and Grafton3 1977 29 58.6 NA 6.9 NA No

Stenwig et al4 1979 118 35.6 65.6 1.7 3.1 No

Evans et al9 1980 118 NA 55.3 NA 13.2 No

Bjorkholm and Silfversward7* 1980 936 NA NA 4.8 NA Yes

Bjorkholm and Silfversward8 1981 198 36.4 71 5.6 10.9 No

Ohel et al12 1983 172 21.5 58.7 4.1 11.1 Yes

Malmstrom et al11 1994 54 30 NA 9.3 NA No

Ayhan et al5 1994 60 30 NA 5 NA No

Gebhart et al10 2000 47 NA NA 12.8 NA No

Unkila-Kallio et al13 2000 146 33.6 38.6 6.8 7.9 No

Ayhan et al6 2009 80 60 60 1.3 1.3 No

Van Meurs et al (this study) 2013 1031 25.5 40.9 5.9 9.4 Yes

Values are displayed as numbers or percentages.
All pertains to percentage of all patients included in the study, and PA available pertains to percentage 
of patients of whom endometrial tissue/cytology was actually investigated at the time of diagnosis.  
*Includes GCTs and theca cell tumors. 
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Strengths and limitations of the study

An important limitation of the study is that the incidence of recurrent GCT and/or 
endometrial pathology is only based on histopathological and cytopathological data. 
Clinical data such as exact clinical stage, disease-specific mortality, and risk factors 
such as weight were lacking. This could lead to an underestimation of numbers, 
especially regarding disseminated and recurrent disease, for example, in patients 
in poor conditions who were not eligible for further diagnosis. Although the 10-year 
survival rate for patients with a GCT is excellent (95%), the estimated follow-up time in 
this study could be slightly overestimated, as data on disease specific mortality were 
lacking.19 Another limitation of this study is its retrospective design. Without random 
allocation of hysterectomy, there might be a bias that patients without a hysterectomy 
are less likely to develop endometrial abnormalities compared to those who underwent 
a hysterectomy. However, owing to its rarity, prospective studies on GCTs are uncommon 
and hard to initiate. 

On the other hand, the present study includes 1031 patients with GCTs, which, to our 
knowledge, represents the largest study ever conducted so far. This analysis was possible 
owing to a nationwide series of GCTs with a known background population of women in 
The Netherlands, which is another strength of the study. The study is population based, 
rather than hospital based, of which the latter could possibly lead to selection bias. 
Finally, of all these patients the complete cytopathological and histopathological data of 
the gynecological medical history were available for analysis.

In conclusion, there is no evidence for the need to perform a hysterectomy in patients 
with GCT if they do not have endometrial abnormalities at time of diagnosis of GCT. 
Endometrial abnormalities are common at time of diagnosis of GCT. Explained by 
hyperestrogenism, the described high rate of endometrial abnormalities in this study 
is approximately in concordance with earlier studies. On the contrary, this study 
demonstrates that endometrial hyperplasia and cancer are very rare in the follow-
up after treatment for GCT. It seems legitimate to conclude that when the excess 
estrogen production is discontinued by the removal of the primary tumor, patients 
without other metastases are very unlikely to develop endometrial abnormalities in 
the follow-up, except when they develop a recurrence. Therefore, it is recommended 
that endometrial evaluation, by ultrasound or sampling, should always be performed 
at the time of diagnosis of GCT, due to the common incidence of endometrial lesions. 
When endometrial evaluation is abnormal or inconclusive, a hysterectomy should be 
considered. However, our data suggest that if no endometrial abnormalities are found 
at the time of GCT diagnosis, hysterectomy is, unlike currently stated in guidelines, not 
recommended and expectant management seems justified. 
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