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Abstract
Juvenile Granulosa Cell Tumors (JGCTs) of the ovary are rare. They usually present in children and adolescents. 

About 90% are diagnosed in early stage (FIGO I) with a favorable prognosis. More advanced stages (FIGO II-IV) 
usually have a poor clinical outcome. We report a case of long-term survival of a teenager with Stage III JGCT 
treated with aggressive debulking and thorough staging, but conservative surgery relative to the uterus, contralateral 
uninvolved ovary, and fallopian tube, plus combination chemotherapy. Her tumor recurred twice, 18 months and 
17 years later, for which she had two additional surgeries and more chemotherapy. Because of the fertility sparing 
surgery, she was able to achieve 3 pregnancies and 4 children.
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Introduction
Juvenile granulosa cell tumor (JGCT) is one of the rare sex-cord 

stromal tumors of the ovary occurring in the first two decades of life 
[1]. It makes up less than 5% of ovarian tumors in childhood and 
adolescence. It is different from the adult granulosa cell tumor seen 
in older women with respect to clinical and pathologic features, as 
well as biologic behavior [2]. The majority of JGCTs (90%) is in FIGO 
Stage I and has a favorable prognosis when treated with surgery alone; 
however, the prognosis for advanced stage JGCT is usually poor, with 
only isolated case reports of successful surgery, plus combination 
chemotherapy [3-8] historically, advanced-stage JGCTs have behaved 
aggressively, recurred quickly, and had a poor prognosis. We report the 
second case of a teenager with Stage III disease treated with fertility 
sparing surgery and chemotherapy with long-term survival, who many 
years later delivered four babies. 

Case 
A 17 year-old Caucasian female, G0 P0, presented to our hospital 

in March, 1995, with constipation and increasing abdominal girth. She 
had menarche at age 12 and had been on oral contraception for one 
year to regulate her menstrual cycle. Ultrasound revealed ascites, a 17 
× 13 cm complex right adnexal mass, and a normal liver. Chest x-ray 

was normal. Exploratory laparotomy, right salpingo-oophorectomy, 
mentectomy, appendectomy, periaortic lymphadenectomy, debulking 
of extensive intraabdominal tumor, and peritoneal cytology were 
performed. Fifteen hundred milliters of ascites was present. A 17 
× 13 × 7 cm 790 gm right ovarian JGCT with a mitotic index of 13 
mitoses per 10 high-power fields was found (Figures 1 and 2). Multiple 
intraabdominal metastases, including a 2 × 1 cm metastasis on the right 
hemidiaphragm, a 4 × 3 cm mass in the left pericolic gutter, a 2 × 3 
cm tumor on the falciform ligament, and multiple omental metastases 

Figure 2: Follicle formation in a juvenile granulosa cell tumor contains 
vacuolated secretion. Tumor cells contain abundant cytoplasm. Nuclei 
demonstrate vesicular chromatin rather than the characteristic nuclear grooves 
commonly seen in adult granulosa cell tumors (hematoxylin and eosin, original 
magnification x 100). 

Figure 1: Diffuse arrangement of neoplastic cells which line cystic spaces 
(arrow) with finely vacuolated contents is seen in a juvenile granulosa cell 
tumor of the right ovary (hematoxylin and eosin, original magnification x 50).
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ranging in size from 1 to 3 cm were excised. Tumor also involved the 
appendix (2.4 × 1.5 × 1.4 cm). The pelvic and periaortic lymph nodes 
were not enlarged or suspicious for metastic neoplasm. The uterus, left 
fallopian tube and left ovary were normal. The cell block on the ascitic 
fluid was positive for malignant cells. All gross tumor was removed so 
the surgical result was considered optimal. The liver appeared normal. 
She was placed in FIGO Stage IIIC. CA-125 was 76 and total inhibin 
was 12.0. (Normal levels: CA-125 less than 35 units per ml; total inhibin 
less than 5 ng/L). Postoperative serum estrogen levels were normal. Six 
cycles of intravenous chemotherapy consisting of carboplatin 400 mg/
m2 on day 1 and etoposide 120 mg/m2 on days 1-3 were administered 
every 4 weeks without hematologic toxicity. Carboplatin was chosen 
rather than cisplatin to reduce toxicity. The tumor markers normalized 
for 1 year. Thirteen months after completion of her initial chemotherapy, 
she presented with epigastric abdominal pain and a tender mass in the 
upper abdomen. A CT scan of the abdomen and pelvis revealed an 8.7 
cm mass involving the left hepatic lobe of the liver and a 4.5 cm mass 
contiguous with the inferior aspect of the spleen. CA-125 was 45 and 
total inhibin was 5.7. Subsequently, assays were developed to measure 
dimeric inhibin A and B. 

In September, 1996, she underwent exploratory laparotomy 
and excision of the two tumor masses from the liver and spleen. 
No other foci of tumor were seen. She was treated with six cycles of 
intravenous chemotherapy consisting of bleomycin 30 units over 24 
hours and paclitaxel 175 mg/m2 (315 mg) over 3 hours at monthly 
intervals based on drug resistant assays and 3 published articles on the 
efficacy of bleomycin for these tumors. Her CA-125 and inhibin levels 
normalized in October 1996 and remained normal for 17 years. She 
had normal menses for 3 years while on oral contraceptives, but later 
needed Clomid to get pregnant. A male infant was born in November, 
2000, at 36 weeks gestation by cesarean section weighing 2335 gm. The 
infant was diagnosed with Cornelia de Lange Syndrome (also known as 
Bushy Syndrome and Amsterdam Dwarfism). This genetic disorder is 
due to spontaneous mutations of genes on chromosomes 5, 10, and X 
and was not felt to be related to the prior chemotherapy. No tumor was 
seen at the time of cesarean delivery. Six years later, a twin pregnancy 
was achieved with the use of follicle stimulating hormone and human 
chorionic gonadotropin injections. In November, 2007, she delivered 
normal fraternal twins (a male weighing 2070 gm and a female weighing 
2466 gm) by cesarean section at 36 weeks gestation. No tumor was seen 
at that time. The liver was normal in appearance and to palpation.

 Seventeen years after her original diagnosis and 5 years after the 
birth of her twins, she presented with epigastric pain. A CT scan of 
the abdomen and pelvis revealed recurrent tumors in the left lobe of 
the liver (8.8 × 8.4 × 6.5 cm and 4.0 × 2.6 × 2.2 cm), in the tail of the 
pancreas (2.7 × 2.6 × 2.3 cm), and in the wall of the gastric antrum 
(4.7 × 2.8 cm). Preoperative Inhibin A was 16.8, Inhibin B was 1936.2, 
and CA-125 was 12. (Normal levels: premenopausal women 150 ng/L 
for inhibin A and 200 ng/L for inhibin B; in postmenopausal women, 
values of less than 5 ng/L for inhibin A and less than 15 ng/L for inhibin 
B are considered normal) She underwent exploratory laparotomy, left 
hepatic lobectomy, partial pancreatectomy, partial gastrectomy, and 
cholecystectomy. All gross tumor was removed. Microscopically the 
tumor had taken on the appearance of an adult granulosa cell tumor. 
This was confirmed by a positive inhibin immuno-histochemical stain, 
the presence of Call-Exner bodies and nuclear grooves (Figure 3). The 
hepatoduodenal and pericolic lymph nodes were negative for tumor and 
the gallbladder showed mild cholecystitis. Five weeks postoperatively, 
she was started on intravenous chemotherapy. The first cycle consisted 
of paclitaxel 175 mg/m2 (320 mg) over 3 hours and bleomycin 30 units 

push. Three subsequent cycles consisted of paclitaxel 175 mg/m2 (320 
mg), bleomycin 30 units, and carboplatin AUC 6 (650 mg) based on 
chemo sensitivity and resistant assays. Three weeks after her last 
chemotherapy, her labs revealed Inhibin a 1, Inhibin B 2.6, and CA-125 
was 7. A PET scan was negative. She is currently doing well three years 
after her last treatment. In March, 2014, she achieved a spontaneous 
pregnancy without fertility enhancing drugs. In December, 2014, a 
cesarean section delivery resulted in the birth of a healthy 3260 gm girl. 
Exploration of the abdomen at that time showed no evidence of tumor.

Discussion
Granulosa cell tumors of the ovary are rare, constituting 2% 

of all ovarian tumors and occur mostly in postmenopausal adult 
women (95%). In this age group irregular uterine bleeding is the most 
common manifestation due to endometrial hyperplasia or, rarely well-
differentiated endometrial adenocarcinoma. Juvenile granulosa cell 
tumor is much rarer (5%) and differs from the adult type in clinical 
and pathologic features, as well as biological behavior (Table 1). 
JGCT is usually associated with estrogen production and the tumor 
leads to endocrine symptoms, such as isosexual pseudo-precocity 
in prepubertal girls and manifests as abdominal pain and swelling in 
older children. Since the majority of JGCTs are unilateral encapsulated 
stage IA tumors, conservation of the contralateral ovary and uterus is 
possible in patients desirous of preserving fertility after proper staging 
and unilateral adenectomy. Contralateral ovarian involvement is 

Figure 3: Diffuse arrangement of tumor cells with pale nuclei and a Call-Exner 
body. (hematoxylin and eosin, original magnification x 100).

Adult GCT Juvenile GCT
Less than 1% prepubertal 50% prepubertal

Usual after 30 years Rare after 30 years
Follicles usually regular without mucin; 

Call-Exner bodies common
Follicles often irregular containing mucin; 

Call- Exner bodies rare
Nuclei pale, commonly grooved Nuclei dark, rarely grooved

Luteinization infrequent Luteinization frequent
Recurrence rarely early, often very late Recurrence typically early

Table 1:  Adult vs. juvenile granulosa cell tumor (GCT).
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uncommon (3%) and wedge biopsy is not recommended if the ovary 
appears grossly normal. Chemotherapy is not required for patients 
with Stage IA tumors. Their survival with surgery alone is 99%. The 
clinical stage at the time of diagnosis is considered the most important 
prognostic factor. Stage III disease carries a poor prognosis with a 
5-year survival of 0-22% [9-11]. The only absolute indicator of poor 
prognosis is the presence of extraovarian spread at the time of initial 
diagnosis. Possible prognostic factors other than stage that emerge in 
some studies, but not in others, include tumor rupture, age at diagnosis, 
tumor size, mitotic index, cellular atypia, capsular and lymphatic 
invasion, and DNA ploidy [12-14].

Therapeutic decisions for patients with advanced stages of JGCTs are 
difficult and controversial. Standard therapy has been total abdominal 
hysterectomy, bilateral salpingo-oophorectomy, and removal of as 
much tumor as possible safely. Since sex cord stromal tumors tend to 
present at a younger age, fertility-sparing procedures are an important 
consideration. Some authors have suggested that fertility-sparing 
procedures may be offered to young patients who strongly desire 
future fertility. Such recommendations have mainly been based on 
expert opinions or limited subset analysis of small studies from single 
institutions. For example, in a series of 51 women with stage I SCST, 
12 women underwent fertility-sparing surgery with 3 recurrences. It 
may be difficult to make strong conclusions on the safety of a fertility-
sparing approach given the limited size of these studies. In one study of 
132 patients younger than 50 diagnosed with stage I disease, 61 (46%) 
underwent standard surgical treatment including a hysterectomy while 
71 (54%) had a uterine-sparing procedure. The prognosis for both 
groups was extremely favorable with equivalent 5-year survivals of 
97% and 98%. These data suggest that uterine-sparing surgery may be 
a safe alternative approach in the surgical management of these young 
patients. In our opinion in treating teenagers with advanced stage 
JGCT, as in earlier stages, the uterus, opposite fallopian tube, and ovary 
can be preserved if free of metastatic tumor. It has been our experience 
that this conservative approach does not adversely affect survival and 
that these patients can subsequently have normal pregnancies. Patients 
with advanced stage JGCT should undergo cytoreductive surgery 
to remove as much of the tumor and its metastases as possible. The 
staging operation should include unilateral oophorectomy or salpingo-

oophorectomy, total omentectomy, resection of any metastatic lesions 
from the peritoneal surfaces or from the intestines, pelvic and periaortic 
lymphadenectomy, appendectomy, and peritoneal cytology. If the 
ipsilateral fallopian tube is not involved with tumor, it can be spared, 
as illustrated in a case mentioned later in this discussion. Pathology 
review by an expert in gynecologic pathology as a send-out to another 
institution, if not available locally is recommended to ensure the correct 
diagnosis of this rarely encountered neoplasm. Single alkylating agents 
have been used in the past, producing a 25% partial response rate 
[15,16]. Regimens reported to date are noted in Table 2. Combination 
chemotherapy should be initiated promptly postoperatively. There 
has been no consistently effective regimen in these patients, although 
anecdotal cases and small series have reported successes with either 
regimens of cisplatin, vinblastine, and bleomycin (PVB); methotrexate, 
actinomycin D, and cyclophosphamide (MAC); cisplatin and 
doxorubicin; ifosfamide, adriamycin, vincristine, and actinomycin D; 
carboplatin and etoposide; and carboplatin, bleomycin, and paclitaxel; 
and bleomycin, etoposide, and cisplatin (BEP) [3-8,13,17] For these 
patients with advanced-stage JGCT or recurrence, the best treatment is 
yet to be determined; although, the highest activity has been seen with 
the PVB and BEP regimens.

The treatment of recurrent disease with hormonal therapy is an 
option, but experience is limited. Schwartz et al. reported the presence of 
estrogen and progesterone receptors in GCTs [18]. Those investigators 
treated their patient, who presented with advanced recurrent disease 
and receptor-positive tumor, with oral progestin, and her disease 
was stabilized for 10 months. Her disease was again stabilized on 
tamoxifen. Malik and Slevin reported 2 patients treated with high 
doses of medroxyprogesterone acetate who responded with prolonged 
remissions after documented widespread recurrence [19]. Briasoulis 
et al. reported a PR with megestrol acetate in an elderly woman with 
GCT and lung metastases lasting for 20 months who had a recurrence 
after carboplatin chemotherapy [20]. Treatment with a gonadotropin-
releasing hormone (GnRH-goserelin) analog achieved a transient 
partial response in 1 patient who had a recurrence after cytotoxic 
platinum-based chemo therapy [21] Leuprolide acetate yielded two 
partial responses of 4 and 12 months, respectively, in five patients with 
advanced GCT [22]. Radiotherapy can induce a clinical response with 

Year (n) number of cases Primary author Regimen
1974 12 Malkasian [15] cyclophosphamide

1976 2 Schwartz [16] cyclophosphamide+actinomycin+
5-fluorouracil 

1978 1 DiSaia [30] doxorubicin

1980 13 Slayton [31] actinomycin+ cyclophosphamide+
5-fluorouracil

1982 2 Jacobs [32] cisplatin+ doxorubicin
1983 1 Camlibel [33] cisplatin+ cyclophosphamide+ doxorubicin
1984 2 Neville [34] altretamine+cisplatin
1986 1 Kaye [35] cisplatin+ cyclophosphamide+ doxorubicin
1986 11 Colombo [3] bleomycin+ cisplatin+vinblastine
1987 8 Gershenson [12] cisplatin+ cyclophosphamide+ doxorubicin
1988 4 Vassal [4] methotrexate+actinomycin+ cyclophosphamide
1993 1 Powell [5] methotrexate+actinomycin+chlorambucil

1995 1 Wessalowski [6] ifosfamide+ doxorubicin+vincristine+actinomycin, then 
carboplatin+etoposide+ ifosfamide

1996 6 Gershenson [13] bleomycin+cisplatin+etoposide
1997 1 Powell [7] carboplatin+etoposide
1999 48 Homesley [17] bleomycin+cisplatin+etoposide
2001 1 Powell [8] bleomycin+paclitaxel

Table 2: Chemotherapy for granulosa cell tumors.
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occasional long-term remission in patients with persistent or recurrent 
GCT of the ovary [23,24].

In selected cases, conservation of the uninvolved fallopian tube, 
ovary, and uterus in patients with advanced-stage JGCT may not 
compromise survival. Because total abdominal hysterectomy and 
bilateral salpingo-oophorectomy are the standard surgical procedures 
in patients with advanced ovarian cancer, physicians should understand 
that the conservative approach should be considered only in selected 
cases, after proper assessment of the risks and benefits and thorough 
counseling of the patient and her family. Nevertheless, cure without 
deformity or loss of function must ever be surgery’s highest ideal.

Powell et al. [5,7] reported a 13-year-old treated with right 
oophorectomy, omentectomy, appendectomy, excision of tumor from 
bowel mesentery, peritoneal washings, and three cycles of MAC 
(methotrexate 8 mg/m2/day for 5 days, actinomycin 0.5 mg/day for 5 
days, chlorambucil 4 mg/m2/day for 5 days) chemotherapy repeated 
monthly for Stage III JGCT. She was 27 weeks pregnant at the time 
of surgery and refused chemotherapy until after delivery of a normal 
infant at term without complications. She subsequently delivered 2 
more normal infants at term without complications 6 and 9 years later. 
She was followed for 12 years and was clinically free of disease. Because 
of the propensity of GCT to recur years later after initial diagnosis, 
prolonged surveillance with serial physical examination, and serum 
tumor markers, such as inhibin, CA-125, estradiol, and mullerian 
inhibiting substance are reasonable [25-29]. Inhibin is considered the 
best marker for monitoring women with GCTs [25-27]. Boggess et 
al. [27] determined that serum inhibin levels correlated directly with 
tumor burden, treatment response, and recurrent disease. Because it is 
a convenient marker for granulosa cell activity, antimullerian hormone 
has been used as a tool in diagnosing and monitoring GCTs [29].

Conclusion
Long-term survival in cases of advanced JGCT can happen. 

Fertility-sparing surgery is appropriate in these young women, but they 
need long-term follow-up due to the possibility of recurrence. 
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