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Introduction: Granulosa cell tumours (GCT) of the ovary are rare malignancies, represent 
2-3% of all malignant ovarian tumours.  
 
Objective: To review the clinical characteristics and management of GCT of ovary. 
 
Material and Methods: The medical records of nine women diagnosed with GCT of ovary 
from June 2005 to October 2015 in the Department of Gynecologic Oncology of our 
institution were retrospectively reviewed. 
 
Results: The mean age of the women was 41.56 years (range – 18-78 years). They 
presented with various symptoms: menorrhagia, post-menoausal bleeding, abdominal 
distension and pain abdomen. One patient presented with abdominal pain and distension 
with breathlessness (chest X-ray showed multiple lung lesions ? metastasis) and received 
neoadjuvant chemotherapy. Eight patients underwent primary surgery with complete staging 
in six patients. Two patients presented with haemoperitoneum and underwent emergency 
laparotomy. Four patients had ascites. Mean ovarian tumour size was 14cms (range 4-
30cms). Fertility sparing surgery was done in one patient. The number of patients in various 
stages were I - 4(IA-3, IC2-1); IIA-1; IIIC-1; IVB-1 and unknown - 2 according to the 
International Federation of Gynecology and Obstetrics (FIGO) 2014 criteria. The maximum 
follow up duration was 65 months. Recurrence was observed after 3 years in two patients 
(one stage IA and other stage IIIC). 
 
Conclusion: Prevalence of GCT and symptoms related to hyperestrogenism are observed 
in all age groups. The tumours are prone to rupture because of increased vascularity. The 
primary management is surgery. The role of adjuvant therapy in early stages is controversial. 
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1. INTRODUCTION  14 
 15 
GCT of the ovary are very rare malignancies, represent 2-3 of the ovarian tumours and more 16 
than 70 % of the sex cord-stromal tumours. They originate from the granulosa cell, which 17 
secretes estradiol and various peptides like inhibin A and B.1There are two distinct 18 
histological types - adult GCT (AGCT) and juvenile GCT (JGCT) which have different clinical 19 

Comment [sn1]: Delete comma, ...representing.., 
avoid acrynomsm in abstract 

Comment [sn2]: Round off –avoid bracket 
statement and ? ..In one patient who presented with 
respriratory symptoms, chest radograph showed 
metastatic lesions. .. 

Comment [sn3]: Avoid acronym when first 
mentioned  

Comment [sn4]: Delete comma,...and represent.. 



 

 

and histopathological features. AGCTs are more common and are usually seen in 20 
perimenopausal and postmenopausal women, with a peak incidence at 50–55 years. JGCTs 21 
are rare tumours, represent 5 % of all GCTs and occur in premenarchal girls and young 22 
women.1It is aggressive and more risk of local and systemic failure.2 23 

GCTs have better prognosis in comparison to epithelial ovarian cancers.3They may recur up 24 
to 40 years after diagnosis.4 25 

Complete surgical resection either with fertility preserving procedure or not, with formal 26 
staging is the mainstay of management especially for the early stages. Surgery and platinum 27 
based chemotherapy is the treatment for advanced disease.5 28 

 29 
2. MATERIAL AND METHODS  30 
 31 
The medical records of women diagnosed with GCT of ovary from June 2005 to October 32 
2015 in the Department of Gynaecologic Oncology of our institution were retrospectively 33 
reviewed. The clinical presentation, pathological characteristics, treatment and outcomes of 34 
patients with ovarian GCTs were analysed. Follow up data were updated till October 2018.  35 

 36 
3. RESULTS AND DISCUSSION 37 
 38 
Clinical Characteristics: Nine women with ovarian GCT were identified. The mean age of 39 
the women was 41.89 years (range – 18-78 years). Three patients were postmenopausal 40 
and rest were menstruating. One patient was nulliparous, one was diagnosed with GCT 41 
stage IVB three months after first delivery and rest were multiparous. 42 

The duration of symptomatology ranged from one week to 24 months.They presented with 43 
various symptoms: menorrhagia (44.45%), post-menoausal bleeding (22.23%), abdominal 44 
distension (33.34%) and pain abdomen (44.45%). One patient presented with abdominal 45 
pain and distension with breathlessness (chest X-ray showed multiple lung lesions? 46 
metastasis). Two patients presented with haemoperitoneum. Fig 1 depicts vascular adnexal 47 
mass on ultrasound. Mean ovarian tumour size was 14cms (range 4-30cms). Four patients 48 
had ascites ranging from 100-3000 ml.  49 

Eight women had unilateral ovarian tumours and one had bilateral. As regard to tumour 50 
markers, CA-125 was elevated in only three patients (274- >5000 U/mL).  51 
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Figure 1: Doppler showing increased vascularity in the complex adnexal mass 59 

 60 

Table 1: Patient characteristics 61 

Characteristics variables No variables No 

Age ≤18yrs 1 >18yrs 8 

Parity Nulliparous 1 Multiparous 8 

Menopausal status Menstruating 6 Postmenopausal 3 

Symptomatology Pain abdomen 4 Abdominal distension 3 

 Menorrhagia 4 Postmenopausal bleeding 2 

 Ascites 3 Haemoperitoneum 3 

 Pleural effusion 1 Breathlessness  1 

Tumour characteristics ≤14 cms 6 >14 cms 3 

 Unilateral 8 Bilateral 1 

 Tumour rupture 4   

Endometrium Basal 3 Proliferative 2 

 Simple Hyperplasia 2 Autolytic 2 

Histological type Juvenile GCT 2 Adult  GCT 7 

FIGO 2014 Stage I 4  III 1  
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 II 1  IV 1  

 Unknown 2   

 62 

Stage distribution: The number of patients in various stages were I - 4(IA-3, IC2-1); IIA-1; 63 
IIIC-1; IVB-1 and unknown - 2 according to the International Federation of Gynecology and 64 
Obstetrics (FIGO) 2014 criteria.  65 

Treatment: Eight patients underwent total abdominal hysterectomy with bilateral salpingo-66 
oophorectomy, while fertility preserving procedure (unilateral salpingo-oophorectomy and 67 
standard surgical staging) was done only in one patient. Standard surgical staging consists 68 
of peritoneal washing, peritoneal biopsies, infracolicomentectomy, retroperitoneal lymph 69 
node dissection and any suspicious lesion biopsy. Two patients underwent emergency 70 
laparotomy in view of massive haemoperitoneum. One patient, who presented with lung 71 
metastasis, received three cycles of neoadjuvant chemotherapy with Paclitaxel and 72 
Carboplatin in view of tumour biopsy showing papillary serous adenocarcinoma and then 73 
underwent complete debulking along with splenectomy. Final histopathology showed JGCT. 74 

Retroperitoneal lymph node dissection was done in seven patients. No nodal metastasis was 75 
seen. One patient underwent appendicectomy as appendix was infiltrated by the tumour.  76 

The pathological subtype was juvenile in two patients, while the remaining was of adult type.  77 

Endometrial tissue was obtained shortly before or at the initial laparatomy from all the 78 
patients. Simple hyperplasia was diagnosed in 2, proliferative endometrium in 2, basal 79 
endometrium in 2 and in 3 patient’s endometrium was autolysed. 80 

Five patients received post-operative chemotherapy; starting from stage IC2 disease. 81 

Four patients were given BEP (bleomycin 30 U on days 2, 9, and 16, etoposide 82 
100mg/m2/day on days 1 - 5, and cisplatin 20 mg/m2/day on days 1 - 5) administered every 83 
3 weeks. Two patients completed three courses of BEP and two patients defaulted after first 84 
course of chemotherapy.  85 

Table 2: Treatment modalities used 86 

 Type No. 

Surgery Complete Staging 6 

 Fertility sparing surgery 1 

 TAH+BSO+ICO 2 

Chemotherapy BEP 4 

 Paclitaxel+Carboplatin(NACT) 1 
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 Follow up only 2 

 87 

Follow up: The maximum duration of follow up was 10 years post-treatment. Recurrence 88 
was observed after 3 years in two patients. One patient with stage IA disease recurred after 89 
three years with pelvic mass, for which secondary debulking was done. She received three 90 
cycles of BEP post-operatively.  She had sudden death after 2 months. Another patient with 91 
Stage IIIC (defaulter) recurred with big pelvic mass, peritoneal deposits and liver metastasis. 92 
She was given three courses of Paclitaxel and Carboplatin in view of social and financial 93 
constraints and then she defaulted again.   94 

Discussion 95 
 96 
GCTs are different from the epithelial ovarian cancers in clinical presentation and behaviour. 97 
They are usually detected in an early stage with features of hyperestrogenism and have 98 
good prognosis.3 GCTs may recur up to 40 years after diagnosis.4 Complete surgical 99 
resection of the tumour is the mainstay of management especially for the early stages. For 100 
advanced disease, surgery has to be combined with platinum based chemotherapy.5 101 
In this study the mean age of the women was 41.89 years (range – 18-78 years) and 102 
66.67% of patients presented between the fifth and eighth decades. Two patients were of 103 
the juvenile type and were 18 and 22 years old. These data were concordant with the report 104 
by Sekkate et al4 and Bompas et al6. 105 
Patients may present with abdominal pain, abdominal distension related to mass effects or 106 
ascites, and hormonal events such as menstrual irregularities, postmenopausal bleeding, as 107 
reported in our patients.1,7,8 Ascites has been reported in 10% cases of GCT9 while 33.34% 108 
of patients in this study  had ascites. 109 
 110 
Because of the high vascularity, tumour rupture is seen in 10 % cases and presents with 111 
acute abdominal pain, abdominal distension and hypotension due to hemoperitoneum.10,11 In 112 
this study 33.34% of patients had hemoperitoneum, of which 2 presented with acute 113 
abdomen with massive intraperitoneal bleed. 114 
 115 
Case report by Kaur et al documents Meig’s syndrome of pleural effusion with ascites.12 One 116 
patient in this study presented with hemoperitoneum and pleural effusion. 117 
 118 
Pulmonary metastasis had been reported many years after primary treatment.13,14 Vimla et 119 
al. also reports a case with lung metastasis at presentation. One patient in this study also 120 
presented with lung metastasis.15 121 
 122 
GCTs usually present as a unilateral mass, with both cystic and solid components that 123 
ranges in size in most studies from (5 - 40cm) with a mean diameter of 14cm.10,16-18 Results 124 
were matching to this case series; mean size was 14 cm (range 4-30 cms) and 88.89% were 125 
unilateral. 126 
 127 
Abnormal uterine bleeding had been reported as frequent as 65% of cases due to increased 128 
estrogen secretion by the tumour. This explain the frequent association between GCTs and 129 
hyperplasia of the endometrium (25% -50%) and even endometrial adenocarcinoma (5% - 130 
10%). Therefore, endometrial evaluation is essential.19,20,21 Endometrial hyperplasia was 131 
observed in 22.23% of patients in this study. 132 
 133 
Serum CA-125 is not correlated to the tumour volume of GCTs, instead serum estradiol, 134 
inhibin and anti-Mullerian hormone (AMH) are useful serum markers at diagnosis, 135 

Comment [sn15]: Of unknown cause ??/ related 
to the tumor??elaborate  

Comment [sn16]: Round off  

Comment [sn17]: Round off figure  

Comment [sn18]: A case report.. 



 

 

recurrence or disease progression.1CA125 was elevated in only three cases at presentattion 136 
(274- >5000 U/mL). Serum CA- 125 is therefore a non-specific marker. 137 
 138 
The mainstay of treatment is complete resection of the tumour:  staging for early disease 139 
and debulking for advanced disease.1,22,23 In this series eight patients underwent primary 140 
surgery and interval cytoreduction was performed in one patient.  141 
 142 
In most of the studies, patients usually present early i.e. stage I disease (70% - 90%), thus 143 
having a very favourable outcome.1,24,25 Nearly 66.67% of patients in this study presented in 144 
stage I.  145 
 146 
Women with stage I disease with high risk factors (stage I C, tumour rupture, large tumour 147 
size >10-15 cms and poorly differentiated tumours) can either be observed or, administer 148 
platinum based chemotherapy.26The most common regimen used is BEP regimen.1,10,23 In 149 
this series four patients received BEP starting from Stage IC2.  150 
 151 
Various factors have been shown to determine the prognosis - stage, residual tumour, age, 152 
tumour size, type of surgery, tumour rupture, mitotic activity and nuclear atypia; stage of the 153 
disease being the most important.24,25,27-29The prognostic factors were not evaluated in this 154 
study due to small numbers of cases. 155 
 156 
Local pelvic recurrence has been reported in 70 % cases, 9 % in pelvis and abdomen, 6 % 157 
retroperitoneum, 6 % pelvis and retroperitoneum and 3 % pelvis, abdomen and 158 
retroperitoneum.30 Metastases to lung, liver, spleen, pancreas, gall bladder, rectus muscle, 159 
bone, adrenal and vagina are rarely reported.1,13-15,31,32In this study disease recurred in 160 
22.23% of patients after a period of three years, which was pelvic mass and liver metastasis 161 
which is in concordance to Mangili et al33, Sehouli et al34 and Abu-Rustum et al30.TheGCT 162 
recurrences are rare and often delayed. It is fatal in 80% cases when it recurs.1 163 
 164 
A combined modality of treatment, involving debulking surgery followed by chemotherapy or 165 
radiation is usually offered in relapsed disease.1In this series one relapsed case underwent 166 
secondary cytoreduction which was followed by chemotherapy with BEP. Taxols have also 167 
been tried but platinum based chemotherapy remains the first choice in the recurrent 168 
scenario.35 In this study one patient received chemotherapy with Paclitaxel and Carboplatin 169 
at recurrence. 170 
 171 
4. CONCLUSION 172 
 173 
When a postmenopausal women presents with acute abdomen GCT should be suspected. 174 
Due to high chance of recurrence even after many years of apparent clinical cure of the 175 
primary tumour, long term follow up with clinical examination and tumour markers like inhibin 176 
B is recommended. Due to the rarity of the disease, all patients should be treated in 177 
oncology centres and to be enrolled in prospective studies to determine the optimum 178 
prognostic factors, serum markers and natural behaviour of the tumour. 179 

 180 
 181 
 182 

Comment [sn19]: ,,administered.. 

Comment [sn20]: This statement is not  good 
one for conclusion—Two types of GCT are seen 
classifed by juvinle and adult type.   



 

 

COMPETING INTERESTS 183 
 184 
Authors have declared that no competing interests exist. 185 

 186 
 187 
 188 
CONSENT 189 
 190 
Telephonic verbal consent was obtained from all the patients / relatives.  191 
 192 
ETHICAL APPROVAL  193 
 194 
As this was a retrospective record review, ethical approval was not taken. 195 
 196 
REFERENCES 197 
 198 
1. Kottarathil VD, Antony MA, Nair IR, Pavithran K. Recent advances in granulosa cell 199 

tumor ovary: a review. Indian J SurgOncol. 2013;4(1):37-47. 200 
2. OutwaterEK, WagnerBJ, Mannion C, McLarney JK and Kim B. Sex Cord-Stromal and 201 

Steroid Cell Tumors of the Ovary. RadioGraphics. 1998; 18 (3): 1523-1546 202 
3. Malmstrom H, Hogberg T, Risberg B, Simonsen E. Granulosa cell tumors of the ovary: 203 

prognostic factors and outcome. GynecolOncol 1994, 52:50–55.  204 
4. Sekkate S, Kairouani M, Serji B, Tazi A, Mrabti H, Boutayeb S et al. Ovarian Granulosa 205 

Cell Tumors:A Retrospective Study of 27 Cases and a Review of the Literature.World J 206 
SurgOnc. 2013; 11: 142.  207 

5. Pautier P, Lhommé C, Culine S, Duvillard P, Michel G, Bidart JM et al. Adult Granulosa-208 
Cell Tumor of The Ovary: A Retrospective Study of 45 Cases. Int J Gynecol Cancer. 209 
1997; 7: 58-65. 210 

6. Bompas E, Freyer G, Vitrey D and Trillet-Lenoir V. Granulosa Cell Tumour: Review of 211 
the Literature. Bull Cancer. 2000; 87: 709-714.  212 

7. Gittleman AM, Price AP, Coren C, Akhtar M, Donovan V and Katz DS. Juvenile 213 
Granulosa Cell Tumor. Clinical Imaging. 2003; 27: 221-224. 214 

8. Ugianskiene A, Grove A and Soegaard-Andersen E. Adult Granulosa Cell Tumor of the 215 
Ovary: A Retrospective Study of 37 Cases. Eur J GynaecolOncol. 2014; 35: 621-624. 216 

9. Cronjé HS, NiemandI, Bam RH, Woodruff JD. Review of the granulosa-217 
theca cell tumors from the emil Novak ovarian tumor registry. Am J Obstet 218 
Gynecol. 1999;180:323-327. 219 

10. Koukourakis GV, Kouloulias VE, Zacharias GA, Koukourakis MJ, Zacharias CP, 220 
MystakidouK and Gouliamos A.Granulosa Cell Tumor of the Ovary: Tumor Review. 221 
Integr Cancer Ther. 2008; 7: 204-215.  222 

11. Kakani A, Pryadarsani N, Shrivastava D. A Ruptured Granulosa Cell Tumor of Ovary in 223 
a Postmenopausal Women presented with Acute Abdomen. J South Asian 224 
FederObstGynae 2012;4(3):167-168. 225 

12. Kaur H, Bagga R, Saha SC, Gainder S, Srinivasan R, Adhya AK et al. Juvenile granulose 226 
cell tumor of the ovary presenting with pleural effusion and ascites. Int J 227 
ClinOncol.2009; 14 (1): 78–81. 228 

13. Sasano S, Yamamoto H, Otsuka T, Imura Y, Nishii N, Nitta S. Pulmonary multiple 229 
metastases of ovarian granulosa cell tumor 15 years after initial diagnosis. Jpn J 230 
ThoracCardiovasc Surg. 2000;48(10):655-658.  231 



 

 

14. Shimizu K, Yamada T, Ueda Y, Yamaguchi T, Masawa N, Hasegawa T.  Cytologic 232 
features of ovarian granulosa cell tumor metastatic to the lung. A case report. 233 
ActaCytol. 1999; 43(6):1137-41. 234 

15. Vimla N, Kumar L, Kumar S, Vijayaraghavan M, Bhatla N, Roopa H. Granulosa cell 235 
tumors of the ovary: factors affecting prognosis. Indian J Med PediatrOncol. 2005; 236 
26:12–20 237 

16. Stuart GC and Dawson LM. Update on Granulosa Cell Tumors of the Ovary. 238 
CurrOpinObstet Gynecol. 2003; 15: 33-37.  239 

17. Schumer ST and Cannistra SA. Granulosa Cell Tumor of the Ovary. J ClinOncol. 2003; 240 
21:1180-1189. 241 

18. Hauspy J, Beiner M, Harley I, Rosen B, Murphy J, Chapman W et al. Role of Adjuvant 242 
Radiotherapy in Granulosa Cell Tumors of the Ovary.Int J Radiat Oncol Biol Phys. 243 
2011; 79: 770-774.  244 

19. Fujimoto T, Sakuragi N, Okuyama K, Fujino T, Yamashita K, Yamashiro S et al. 245 
Histopathological Prognostic Factors of Adult Granulosa Cell Tumors of the 246 
Ovary.ActaObstetGynecol Scand. 2001; 80:1069-1074.  247 

20. Uygun K, Aydiner A, Saip P, Basaran M, Tas F, Kocak Z, et al. Granulosa Cell Tumor of 248 
the Ovary: Retrospective Analysis of 45 Cases.Am J ClinOncol. 2003; 26: 517-521.  249 

21. Calaminus G, Wessalowski R, Harms GD and Göbel U. Juvenile Granulosa Cell 250 
Tumors of the Ovary in Children and Adolescents: Results from 33 Patients Registered 251 
in a Prospective Cooperative Study. Gynecol Oncol. 1997; 65: 447-452. 252 

22. Park JY, Jin KL, Kim DY, Kim JH, Kim YM, Kim KR, et al. Surgical Staging and 253 
Adjuvant Chemotherapy in the Management of Patients with Adult Granulosa Cell 254 
Tumors of the Ovary. Gynecol Oncol. 2012; 125: 80-86.  255 

23. Colombo N, Parma G, Zanagnolo V and Insinga A. Management of Ovarian Stromal 256 
Cell Tumors. J ClinOncol.2007; 25: 2944-2951. 257 

24. Ayhan A, Salman MC, Velipasaoglu M, Sakinci M and Yuce K. Prognostic Factors in 258 
Adult Granulosa Cell Tumors of the Ovary: A Retrospective Analysis of 80 Cases. J 259 
Gynecol Oncol. 2009; 20: 158-163. 260 

25. Ranganath R, Sridevi V, Shirleyy SS and Shantha V. Clinical and Pathologic Prognostic 261 
Factors in Adult Granulosa Cell Tumors of the Ovary. Int J Gynecol Cancer. 2008; 18: 262 
929-933.  263 

26. Schumer ST, Cannistra SA.Granulosa cell tumor of the ovary.J ClinOncol. 264 
2003;21(6):1180-1189. 265 

27. Bryk S, Färkkilä A, Bützow R, Leminen A, Heikinheimo M, Anttonen M et al. Clinical 266 
Characteristics and Survival of Patients with an Adult-Type Ovarian Granulosa Cell 267 
Tumor: A 56-Year Single-Center Experience. Int J Gynecol Cancer. 2015; 25: 33-41.  268 

28. Zhang M, Cheung MK, Shin JY, Kapp DS, Husain A, Teng NN et al. Prognostic Factors 269 
Responsible for Survival in Sex Cord Stromal Tumors of the Ovary: An Analysis of 376 270 
Women. GynecolOncol. 2007; 104: 396-400.  271 

29. Wu L, Zhang W and Li L. Prognostic Factors in Granulosa Cell Tumor of the Ovary. 272 
Zhonghua Fu Chan KeZaZhi. 2000; 35: 673-676. 273 

30. Abu-Rustum NR, Restivo A, Ivy J, Soslow R, Sabbatini P, Sonoda Y et al.  274 
Retroperitoneal Nodal Metastasis in Primary and Recurrent Granulosa Cell Tumors of 275 
the Ovary. GynecolOncol. 2006;103: 31-34. 276 

31. Fujita F, Eguchi S, Takatsuki M, Kobayashi K, Kanetaka K, Ito M, et al. A recurrent 277 
granulosa cell tumor of the ovary 25 years after the initial diagnosis: A case report. Int J 278 
Surg Case Rep. 2015;12:7-10.  279 

32. Yu S, Zhou X, Hou B, Tang B, Hu J, He S. Metastasis of the liver with a granulosa cell 280 
tumor of the ovary: A case report. OncolLett. 2015;9(2):816-818. 281 

33. Mangili G, Ottolina J, Gadducci A, Giorda G, Breda E, Savarese A, et al. Long-Term 282 
Follow-Up Is Crucial after Treatment for Granulosa Cell Tumors of the Ovary. Br J 283 
Cancer. 2013;109:29-34.  284 



 

 

34. Sehouli J, Drescher FS, Mustea A, Elling D, Friedmann W, Kühn W, et al. Granulosa 285 
Cell Tumor of the Ovary: 10 Years Follow-Up Data of 65 Patients. Anticancer Res.2004; 286 
24:1223-1229. 287 

35. Brown J, Shvartsman HS, Deavers MT, Ramondetta LM, Burke TW, Munsell MF, et al. The 288 
activity of taxanes compared with bleomycin, etoposide and cisplatin in the treatment of 289 
sex cord-stromal ovarian tumors. Gynecol Oncol. 2005; 97:489–496  290 

 291 
 292 
 293 


