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Case Report

Advanced Stage Ovarian Juvenile Granuloza Cell Tumor
Causing Acute Abdomen: A Case Report
5HFHS%HGLU0'1$IúLQ5DKPDQ0UWH]DR÷OX0'1$KPHW6DOLK&DODSR÷OX0'2øEUDKLPùHKLWR÷OX0'1, Cüneyt Yurdakul MD1

Abstract
Ovary juvenile granulosa FHOOWXPRUV -*&7 DUHUDUHVH[FRUGVWURPDOWXPRUVWKDWDUHPRVWFRPPRQO\HQFRXQWHUHGLQSUHSXEHUWDOJLUOV
7KHVHWXPRUVFDQEHRIWKHDGXOWW\SH  DQGMXYHQLOHW\SH  7KHPDLQFDXVHVRIFRPSODLQWDUHDEGRPLQDOGLVWHQWLRQDQGDEGRPL
nal SDLQ'H¿QLWLYHGLDJQRVLVLVFRQ¿UPHGE\KLVWRSDWKRORJDODQGLPPXQRKLVWRFKHPLFDOH[DPLQDWLRQV$\HDUROGJLUOSUHVHQWHGZLWK
massive abdominal distention, DFXWHDEGRPHQ¿QGLQJVDQGDVFLWHV$EGRPLQRSHOYLFPDJQHWLFUHVRQDQFHLPDJLQJVKRZHGPDVVHVZLWK
PXOWLSOHF\VWVDQGVROLGFRPSRQHQWVLQWKHOHIWRYDU\7XPRUPDUNHUVZHUHQRUPDOEXWVHUXPHVWUDGLROOHYHOZDVHOHYDWHG7KHSDWLHQW
XQGHUZHQWPDVVUHVHFWLRQZLWKOHIWVDOSLQJRRRSKRUHFWRP\DQGWRWDORPHQWHFWRP\)LQDOKLVWRSDWKRORJLFDOGLDJQRVLVZDV-*&7:HKHUHLQ
UHSRUWHDQH[WUHPHO\UDUHFDVHRIDGYDQFHGVWDJH-*&7FDXVLQJPDVVLYHDVFLWHVDQGDFXWHDEGRPHQ
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Introduction
ranulosa cell tumors (GCT) are rare tumors constituting
only 1% – 2% of all ovarian malignancies. These tumors
are originated from sex-cord stroma and divided into
adult and juvenile forms. The adult type is the dominant type,
constituting 95% of cases. JGCT are more rarely seen (5%) and
JHQHUDOO\DSSHDULQWKH¿UVWWZRGHFDGHV of life.1–3 Since JGCT are
hormone active ovarian tumors, they can be determined early due
to the signs of estrogen secretion. Clinically, owing to hormonal
changes, pseudo puberty praecox, vaginal bleeding and irregular
menstruation are commonly reported while virilisation and hirsutismus are rare symptoms. Other common symptoms also include
abdominal mass and pain.1,4 These tumors are usually diagnosed
at Stage I, but some cases are diagnosed at an advanced stage.
Unfortunately it is not easy to determine their clinical behavior at
the beginning. Local recurrence and metastasis demonstrate their
malignancy potential.5
Herein we report, a 10-year-old girl patient admitted with acute
abdominal symptoms and diagnosed with an advanced stage
JGCT, by means of its histopathological and immune-histochemLFDO¿QGLQJV
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department with a progressive abdominal distension and pain for
10 days. In the emergency department, the pediatric surgeon has
examined her. In her physical examination, the abdominal region
was highly distended and acute abdominal signs were observed.
In abdominal ultrasonographic assessment, there was a solid lesion with a dimension of approximately 77 × 90 mm, elongating
from the pelvic midline through the left half, with regular borders
involving hypo-echoic, and heterogeneous cystic degenerated reJLRQV3UHVHQFHRIZLGHVSUHDGIUHHÀXLGZLWKDdense content, resulting in distension was observed in the abdomen. Magnetic resonance imaging (MRI) of the abdomen was done. In T2 weighted
axial sliced sections, a mass with the dimension of approximately
76 × 87 × 75 mm, involving multiple cystic and solid components located superior of the uterus (starting from left ovary and
radiating through the abdominal midline) was reported. FreeÀXLG
accumulation in the abdomen was also reported (Figure 1). In
preoperative period, the levels of the tumor markers in patient serum including ĮIHWRSURWHLQ $)3 Carcino-Embriogenic Antigen &($ ȕ+XPDQ&RU\RQLF*RQRGRWURSLQ ȕK&* &$
were normal, while CA19-9 level was slightly elevated [44.18 U/
ml (N: 0 – 37)] . On the other hand, serum estradiol level was elevated to 2031 pg/ml (N: 11 – 44). During the operation of the patient, a frozen section of the tumor was assessed by a pathologist.
The result of consultation from pathology department was reported as suspicious for malignancy since the mass was perforating
the ovarian capsule and spreading through omental tissues. Due
to this report, left salpingo-oophorectomy and total omentectomy
was performed in the patient and approximately 4 liters of peritoQHDOÀXLGZHUHHYDFXDWHG,QWKHPDFURVFRSLFHYDOXDWLRQ, on the
surface section of left salpingo-oophorectomy material that had the
tuba uterine above, a gray- white colored tumoral mass with the
dimensions of 9 × 5 × 2 cm, involving cystic and solid components
that had perforated the ovarian capsule was observed (Figure 2).
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Figure 1. In 7ZHLJKWHGD[LDOVOLFHGVHFWLRQVLQ05,, mass appearance
DUURZV ZLWK multiple cystic and solid components on WKHVXSHULRURIXWHU
us and IUHHÀXLGDFFXPXODWLRQLQDEGRPHQ

Figure 2. $ JUD\ZKLWH FRORUHG WXPRUDO PDVV involving cystic and solid
FRPSRQHQWVWKDWKDVSHUIRUDWHGWKHRYDULDQFDSVXOH

Figure 3.7KHWXPRUIRUPHGE\DW\SLFDOFHOOVin uniform appearance wLWK
RYDOURXQGHGQXFOHLDQGVFDQW cytoplasmsZLWKPLWRWLFDFWLYLW\ DUURZV 
+ (;

Figure 4.  'LIIXVH PHPEUDQRXV VWDLQLQJ RI QHRSODVWLF FHOOV ZLWK &'
[

Figure 5. A) Positive staining of neoplastic cells ZLWK LQKLELQ [ B)
'LIIXVHSRVLWLYHVWDLQLQJRIQHRSODVWLFFHOOVZLWKFDOUHWLQLQ [

Figure 6.+LJK.LSUROLIHUDWLRQLQGH[RIQHRSODVWLFFHOOV [
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In the microscopic evaluation, inside the tumor involving solid
and cystic components, there were micro-macrofollicular lesions
and pseudopapillary projections in some locations. The tumor
cells were having hyperchromatic nucleus and narrow cytoplasm.
They were also relatively uniform in appearance (Figure 3).
Clearly increased mitotic activity (mean IBBA 5 – 6 units), slight
pleomorphism in some places and focal necrosis were attracting
attention. In immunohistochemical examination, positively staining for CD99, inhibin, and calretinin were determined, (Figure 4
& Figure 5). In other immunohistochemical evaluations, while
smooth muscle actinine (SMA), S-100, vimentin, CD56, Pan-CK
and P53 were positive, NSE, GFAP, desmin, synaptophysin and
EMA were negative. On the other hand, in tumor, Ki-67 proliferation index was quietly elevated (> 50%), (Figure 6). When immunohistochemical and morphological¿QGLQJVZHUHHYDOXDWHGWRgether, the case was diagnosed with juvenile granulosa cell tumor.
,QRPHQWDOVHFWLRQVFRPSOHWHWXPRUDOLQ¿OWUDWLRQZDV observed.
Since tumoral cells were observed in cytological evaluation and
FHOOXODU EORFN RI SHULWRQHDO ÀXLG LW ZDV UHJDUGHG DV VWDJH IIIB
according to the FIGO staging system. Chemotherapy has been
started for the postoperative treatment of the patient.

Discussion
Sex-cord stromal tumors constitute for the 5% – 8% of ovarian
malign neoplasms. On the other hand, JGCT(representing the 5%
of all GCT) are different with their characteristic, histopathological features, and hormonal activities. Juvenile GCT is generally
reported in prepubertal girls and usually result in pseudo praecox.1
Juvenile GCT is typically related to isosexual development; pigmentation in breast areola, enlargement of breast, vaginal bleeding and enhancement in pubic hair development. Rarely, virilisation signs, including clitoral enlargement, hirsutismus, deepened
voice, menstrual irregularities and amenorrhea can be seen due to
the increased androgen hormone secretion.6 However, in rare cases, abdominal distension, pain and ascite formation can be seen
without the typical clinical features or it can present with acute
abdomen due to torsion or rupture of tumor. In our case, signs
of an acute abdomen, abdominal distension and ascite formation
were present.
Generally JGCT are diagnosed in stage I level. In this stage, surgical treatment alone is enough and the prognosis is quite good.
On the other hand, in advanced stages of JGCT, the prognosis is
worse due to their more aggressive behavior and rapid progression. However, since most of the reported cases in the literature
are in early stages and only a few JGCT in advanced stages are
reported, its prognosis is controversial. In general, GCT is a tumor
characterized by low malignancy potential and high survival rates,
that can show local spread and late recurrence.2 Although some
morphological features that can be helpful in determining prognosis of GCT are revealed, this subject is still not clear. Especially
increased Ki-67 proliferation index and p53 positivity were studied
in the determination of prognosis. According to Costa, et al. increased Ki-67 proliferation index and p53 positivity were determined
to be associated with a worse prognosis especially in JGCT.7 In
our case, in accordance with the literature, increased Ki-67 proliferation index (> 50%) and p53 positivity were observed.
7KHUHLVQRVSHFL¿Fserum marker of JGCT. Among laboratory
¿QGLQJVRQO\HOHYDWHGVHUXPHVWUDGLROOHYHOLVDQLPSRUWDQW¿QGing. Though in some patients, elevation in both progesterone and

testosterone levels is observed. However, follicle stimulating
hormone (FSH) and luteinizing hormone (LH) levels are usually
normal.6 By GHWHUPLQLQJ$)3DQGȕ+&*OHYHOVRYDULDQJHUP
cell tumors can be excluded. Inhibin is a peptide hormone secreted by ovarian granulosa cells and its effects are regulated by
FSH secretion. In both adult and juvenile types, increased serum
inhibin levels may be established and after operation these values
may return to normal.1 In our case, serum AFP and ȕ+&*OHYHOV
were normal while CA19-9 was slightly increased, and estradiol
was absolutely increased. However serum inhibin level could not
be studied in this case, since it was not present in our laboratory.
The golden standard method in JGCT diagnosis is histopathoORJLFDO HYDOXDWLRQ ZKLFK LV UHTXLUHG IRU GH¿QLWLYH GLDJQRVLV
$PRQJWKHKLVWSDWKRORJLFDO¿QGLQJVDUH
1. Diffuse or macrofollicular pattern
2. RareCall-Exner bodies
3. Luteinisation into granulosa and theca cells
4. Hyperchromatic and atypical nuclei
&RPPRQPLWRWLF¿JXUHV
In our case, granulosa cells in uniform appearance with nuclear
atypia, and common mitotic activities as well as macro and microfollicular lesions were observed in some locations. Fresh bleeding areas, cystic degeneration signs and focal necrosis in some
places were present in the tumor. Call-Exner bodies were observed in a number of foci. In immunohistochemical evaluation,
the most helpful parameters LQWKHGLDJQRVLVDUH&'LQKLELQĮ
and calretinin.7 Deavers, et al. reported that in diagnosis of JGCT,
inhibin-Į DQG FDOUHWLQLQ DUH WKH PDUNHUV ZLWK WKH KLJKHVW VHQVLtivity.8 7KH\ GHWHUPLQHG LQKLELQĮ ZLWK KLJKHU VHQVLWLYLW\ WKDQ
calretinin. CD99 is a marker preferred in differentiation of JGCT
from low differentiated carcinomas of ovary since it reacts with
normal sertoli and granulosa cells. Vimentin, SMA and S-100
are RWKHULPPXQRKLVWRFKHPLFDOPDUNHUVWKDWKHOSWRFRQ¿UPWKH
diagnosis. In our case, in accordance with the literature, diffuse
staining with &' LQKLELQĮ FDOUHWLQLQ 60$ 6 DQG YLmentin were observed.
In treatment of JGCT, surgery is the most important method. According to the FIGO, most of the JGCT are unilateral, capsulated
and generally in stage IA, IB or IC. In treatment, unilateral oophorectomy or salpingo-oophorectomy is adequate and the prognosis
is quite good. In advanced stages of JGCT, clinical picture is more
aggressive with remissions, relapses or death. In treatment of advanced-stages JGCT (Stage II-IV), tumor and metastases should
be extracted by cytoreductive surgery. During surgery, frozen section should be made to assess the nature and diffuseness of the
tumor. In advanced disease, total omentectomy, resection of metastatic lesions on intestinal and peritoneal surfaces, unilateral/bilateral oophorectomy or salpingo-oophorectomy with/without hysterectomyas well as pelvic and paraaortic lymph node dissections
should be performed as required.1,6 In the studies of International
Gynecology and Obstetrics Federation, it has been determined
that more than 90% of patients diagnosed with stage I disease and
treated with surgery alone survive. In advanced JGCT, prognosis is worse and after surgery, chemotherapy is recommended.6
According to Hirakawa, et al. adding palliative radiotherapy to
WKH WUHDWPHQW PD\ EH EHQH¿FLDO LI DEGRPLQDO mass and ascite
are present, especially in progressing JGCT recurrences.9 In our
case, since malignancy suspicion was high in frozen sections, left
salpingo-oophorectomy together with total omentectomy without
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lymph node dissection was performed. In order to conserve the
fertility of patient, total abdominal hysterectomy plus bilateral
salpingo-oophorectomy were not carried out. The patient took
chemotherapy postoperatively and in her six months follow-up,
there was still no sign of recurrence or metastasis.
In conclusion, advanced-stage JGCT presented with acute abdominal signs, especially in young girls, should be considered in
the differential diagnosis of aggressive ovarian tumors. In preoperative diagnosis, both the radiological evaluations and the increased levels of serum estradiol should alert for JGCT. However,
the exact diagnosis can only be made with histological and immunohistochemical investigations.
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