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INTRODUCTION

 They are the most common type of potentially malignant ovarian sex cord-stromal tumor

 They comprise 2-5% of all ovarian malignancies*

 Appear to be more common in women

- Non-white, 

- Obese (body mass index>30), 

- Family history of breast or ovarian cancer^

 The risk appears to be decreased 

- Current or past smokers

- Oral contraceptive pills users

- Those who are parous. *Young RH. Mod Pathol 2005  

^Boyce EA. Gynecol Oncol 2009



Subtypes

 The adult subtype, 

- Form 95% of OGCT.

- Occurs most commonly in middle-aged and older women (median age, 50 to 54 years), 

 The juvenile type 

- Form 5% of OGCT.

- They typically develop before puberty, and thus, are more common among children and 
young women. 

- Have a higher proliferative rate than the adult type 

- lower risk for late recurrences.                                                              

Lack EE. Cancer 1981



Macroscopically 

 Variable gross appearance 

 The neoplasms are usually 

- large  

- Unilateral, 

- Soft or firm (depending upon the relationships of 
stroma to neoplastic cells). 

- Multicystic (and be filled with serous fluid or clotted 
blood).

 Accumulation of lipids results in yellow color.



Microscopically

 The adult subtype 

- Cells appear round, pale, with scant cytoplasm, 

- classic "coffee-bean" grooved nuclei.

- The cells may arrange in small clusters around a central cavity 
"Call-Exner bodies," resemble primordial follicles.

 The juvenile subtype 

- has a macro-follicular or cystic pattern 

- composed of immature granulosa cells with frequent mitoses; 

- Call-Exner bodies and coffee-bean grooved nuclei are not 
frequent.



Clinical features 

 May be asymptomatic, mass noted on abdominal or pelvic exam.(mean diameter 12 cm).

 Increased production of estrogen may also cause breast tenderness, postmenopausal 
bleeding, menstrual abnormalities, and, in children, sexual precocity.

- In one study a review of 118 patients with granulosa cell tumors, 

- 55 % had hyperestrogenic findings, including hyperplastic endometrium and abnormal 
uterine bleeding*.                                                                                    

 Nonspecific symptoms or signs increasing abdominal girth, abdominal pain              
(due to torsion, hemorrhage, or rupture and hemoperitoneum).

*Evans AT. Obstet Gynecol 1980



Association with endometrial pathology

 25-50% endometrial hyperplasia. 

 5-10% endometrial adenocarcinoma (usually early stage and well differentiated).

 For this reason, preoperative endometrial biopsy is suggested: 

- All women with abnormal uterine bleeding, 

- All postmenopausal women with an adnexal mass and a thickened (≥5 mm) endometrium, 

- Patient who has a preoperative diagnosis of ovarian granulosa cell tumor. 

Evans AT. Obstet Gynecol 1980                  

Schumer ST. J Clin Oncol 2003

Zanagnolo V. Eur J Gynaecol Oncol 2004



Diagnosis

 Surg. and histology Diag. and staging

 Preoperatively, tumor suspected 

if large adnexal mass, accompanied by the signs of hyperestrogenism. 

 Imaging studies nonspecific (an echogenic, septated cystic or solid mass related to the ovary). 



Tumor markers 

 Inhibin A,B

- Clinically, most useful marker 

- The diagnostic performance is poor, not specific 

 Anti-Müllerian hormone (AMH) 

One observational cohort study of 123 women has demonstrated that monitoring both AMH and inhibin 
was superior to inhibin alone in detecting macroscopic disease.                                  Färkkilä A. Int J Cancer 2015

 Estradiol & Androgens

- Not a sensitive markers 

- Approximately 30% of these neoplasms do not produce estradiol, rarely androgens

 Müllerian inhibiting substance (MIS), 

- highly specific for ovarian granulosa cell tumors, is not available for clinical use.



Staging and treatment 

 Staged surgically according to (FIGO) ovarian staging system. 

 TAHBSO is recommended for women who are done with childbearing. 

 PLN & PALN lymphadenectomy may be omitted as part of surgical staging.

Due to rarity LN mets, 

 USO for stage I disease who wish to preserve fertility

Retrospective studies suggest an equivalent cure rate for early-stage disease whether 
treated by unilateral salpingooophorectomy or bilateral salpingo-oophorectomy.

Gershenson DM et al. Gynecol Oncol 1994,  Zhang M et al. Gynecol Oncol 2007

 The contralateral ovary should be carefully inspected; biopsy if abnormal.

 D&C should performed during surgery.

NCCN Guidelines 2016



Adjuvant therapy

 Surgery alone is acceptable treatment for most cases

 Majority are stage IA and confined to one ovary at the time of diagnosis.

 Outcomes are less favorable for women with 

- Higher-stage disease

- Ruptured Stage I disease

 Chemotherapy (BEP) bleomycin, etoposide, and cisplatin

 Radiotherapy

Gershenspn DM et al. Gynecol Oncol 1994



Objective: 

 Analyze the clinical and pathological characteristics of women 

 Who were diagnosed with malignant ovarian granulosa cell tumors.

 Managed at King Hussein Medical Centre, Amman, Jordan.

 Period 2007-2017

 Total 21 case identified



Materials and methods: 

 A retrospective study was conducted. 

 Data was extracted from the patient’s files and reports. 

 The collected data included

- Patient’s characteristics: age, parity, presenting symptoms, and menopausal status. 

- Tumor characteristics: site, size, type and associated uterine pathology. 

- Other data included the type of surgery, adjuvant treatment, outcome data regarding 
tumor stage, recurrence and survival. 

 Data was revised, arranged in tables and statically analyzed.



Results: 
Patient characteristics 

Pt, Characteristics Number(Total=21 patients) Percentage%                          

Age
<20 2 9.5%

20-50 11 52.4%

>50 8 38.1%

parity
P 0 4 19.1%

≤2 2 9.5%

>2 13 61.9%

Unknown 2 9.5%

Menopause
Pre 13 61.9%

Post 8 38.1%

Presenting symptoms
Abd, pain 11 52.4%

Abd. Distention 8 38.1%

Vaginal bleeding 6 28.6%

Amenorrhea 1 4.8%

Other 1 4.8%



Results: 
Tumor characteristics

Characteristics Number  (Total=21 patients) Percentage  %

Site 
Right 7 33.3%

Left 8 38.1%

Bilateral 1 4.8%

Unknown 5 23.8%

Size 
<10 13 61.9%

≥10 8 38.1%

Type 
Juvenile 2 9.5%

Adult 19 90.5%

Associated pathology
Endometrial hyperplasia 6 28.6%

Endometrial cancer 3 14.3%



Results: 
Primary surgery & Adjuvant therapy

Characteristics

Number      
(Total=21 patients) Percentage   %

Type of surgery

Unilateral ovarian cystectomy 1 4.8%

Unilateral oophorectomy ± oment 3 14.3%

TAH+BSO ± oment 13 61.9%

TAH+BSO ± omnt + LND 2 9.5%

Other 2 9.5%

Adjuvant therapy

Nil 11 52.4%

Chemotherapy 10 47.6%

Radiotherapy 4 19%

Secondaycytoreduction 2 9.5%



RESULTS: 
Stage, recurrence and survival

Stage 
Number  (Total=21 

patients)
% Recurrence %

Stage 1

1A 14 66.7% 1 Nearly 7.1%

1C 3 14.2% 1 Nearly 33%

Stage 2 1 4.8% 0 0%

Stage 3 1 4.8% 1 100%

Stage 4 2 9.5% 2 100%

Survival DFS 

5y and more 
Less than 5y

9
4

42.8%

19%



Conclusion:

 Granulosa cell tumors are very rare malignant ovarian tumors. 

 The standard treatment is surgery with removal of uterus, both tube and ovaries, 

 There is a role for fertility preserving surgery without having a poor impact on outcome. 

 Mostly this type of tumors are diagnosed at an early stage with very good outcome. 

 Tumor stage at the time of diagnosis remain the most significant factor to predict recurrence 
and survival.

 Further studies are needed to study the effect of other factors on outcome.



THANK YOU



 Although postoperative or adjuvant therapy is often considered for such patients, the rarity 
of these neoplasms makes it difficult to conduct well-designed randomized studies to 
define the value of any such strategy. 

 As a result, the benefit of postoperative treatment for women with stage IC to IV disease is 
unclear, and practice is variable. 

- Some centers recommend adjuvant therapy for all women with stage IC to IV disease,

- others recommend adjuvant therapy only for women with residual disease after surgery,

- others do not recommend adjuvant therapy for any stage of disease, treating only at the 
time of a recurrence.



 For children with advanced-stage juvenile granulosa cell tumors, adjuvant chemotherapy 
appears to contribute to long-lasting complete remission and is usually recommended for 
those with stage IC disease and a high mitotic index (≥20 per 10 high power fields [HPF]), 
as well as those with more advanced-stage disease [40-46]. 

 However, it is difficult to extrapolate these results to adult-type tumors, which have a 
different biology (ie, lower proliferative rate and greater risk of late recurrences) than the 
juvenile type.

 Some retrospective series of adults with granulosa cell tumor suggest that women with 
advanced (stage III/IV) disease who receive postoperative chemotherapy have a longer 
progression-free interval than those who do not [47].

 However, others have failed to show that the use of chemotherapy is associated with 
better survival [18,48,49].



 Nevertheless, despite the absence of data supporting a survival benefit, some experts 
recommend postoperative chemotherapy for women with resected stage IC to IV disease 
because of the high risk of disease progression (table 4) and the potential for long-term 
survival in women with advanced disease who receive modern platinum-based 
chemotherapy [17,40,50-54]. 

 Some reserve this for women over the age of 40 at diagnosis, who, in one early series, 
had a higher risk of disease recurrences compared with younger women [55]. 

 However, other reports have failed to confirm the adverse impact of older age on 
outcomes [14,56-61].

 Guidelines from (NCCN) recommend platinum-based chemotherapy (or radiation therapy 
[RT] for limited disease, in women with stage II to IV ovarian stromal tumors and that 
these options be "considered" in women with high-risk stage I disease (ie, ruptured stage 
IC tumors) [37].



 The most commonly used regimen is bleomycin, etoposide, and cisplatin (BEP) 

 is used for testicular and ovarian germ cell tumors [17]. 

 Alternative chemotherapy options include 

- etoposide plus cisplatin (EP); 

- cyclophosphamide, doxorubicin, and cisplatin (CAP); 

- paclitaxel and carboplatin; or 

- a platinum agent alone. 



 As with chemotherapy, there are no prospective randomized trials that define the value of 
postoperative RT.

 Granulosa cell tumors are radioresponsive in that RT can induce clinical responses and 
occasional long-term remission in patients with persistent or recurrent tumors.

 In the adjuvant setting, an older retrospective series is often quoted as supporting benefit 
from radiotherapy[57].

 However, insufficient data were provided to determine whether the differences in outcome 
between irradiated and nonirradiated women were attributable to therapy. 

 Several later observational series fail to show any benefit from adjuvant radiation 
[14,52,56,58,64].



Metastatic or recurrent disease

 A common site of recurrence is the pelvis, although the retroperitoneum and upper 
abdomen may be involved, as well [36].

 There is no standard approach to the management of advanced unresectable or relapsed 
disease. 

 Complete resection may provide long-term disease control if the neoplasm is localized 
[61], but diffuse intraabdominal disease is difficult to treat effectively.

 RT can induce clinical responses and occasional long-term remission in women with 
persistent or recurrent tumors, particularly if the disease is surgically cytoreduced
[17,52,66].

In one review of 34 patients treated at a single center over a 40-year period with radiation 
alone, 3 of the 14 who were treated for measurable disease were alive without progression 
10 to 21 years following treatment [66].



 For patients with metastatic or suboptimally cytoreduced disease, chemotherapy regimens 
similar to those used for germ cell tumors (eg, bleomycin, etoposide, cisplatin) are active, 
producing overall response rates of 58 to 84 percent [51,53,67].

 In one study, 

- 14 of 38 patients (37%) undergoing second-look laparotomy following four courses of BEP 
had negative findings [51]. 

- The median survival of patients was over two years.

 Unfortunately, the majority of patients with advanced disease do not have durable 
remissions [51,67].

 In a combined series of patients treated with BEP for sex cord-stromal tumors, only one of 
seven women with metastatic disease had a durable remission [67]. 

 Furthermore, treatment-related toxicity (especially from bleomycin) may be prominent [53].



 Other chemotherapeutic regimens with reported therapeutic efficacy include doxorubicin 
alone [68]; carboplatin plus etoposide [69]; cisplatin, vinblastine, plus bleomycin (PVB or 
VBP) [3]; and cyclophosphamide, doxorubicin, plus cisplatin (CAP) [70-72]. 

 None of these regimens have produced consistently better results than seen with BEP, but 
may be considered for second-line therapy. 

 The value of taxanes, particularly in combination with platinum agents, has also been 
reported [73-76].

 Experimental data and small clinical series suggest that hormonal agents such as 
luteinizing hormone releasing hormone agonists (eg, leuprolide) might have been 
effective through the suppression of gonadotropin secretion [77-81]. 

 However, others have failed to document efficacy [52,82].



 Treatment of recurrent disease with tamoxifen alone, progesterone alone, or a combination of 
the two agents occasionally yields long-term clinical responses.

In one case report, a complete clinical response in a patient with recurrent granulosa cell tumor 
was achieved using alternating biweekly cycles of megestrol 40 mg twice daily for two weeks, 
alternating with two-week courses of tamoxifen 10 mg twice daily [81]. 

 aromatase inhibitors have also shown activity in women with metastatic tumors [83].

 Antiangiogenic therapy also appears promising.

In an early report of eight patients with granulosa cell tumors, bevacizumab, induced a complete 
clinical response in one patient, partial responses in two, and stable disease in two others [84]. 

GOG phase II trial of bevacizumab in women with metastatic SCS tumors [85].

- The response rate was 16.7%, and 77.8% had stable disease. 

- The median progression-free survival was 9.3 months.


