Pediatric Case Report
Juvenile Granulosa Cell Tumor of the
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Case. Should Testis-sparing Surgery Be
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Granulosa cell tumor of the testis is an infrequent stromal cell tumor that can be distinguished into adult and juvenile,
the latter being more common. Juvenile granulosa cell tumor of the testis is a rare pathologic ﬁnding, accounting for
1.2%-3.9% of prepubertal testicular tumors. It is considered as a benign stromal sex cord tumor and is usually unilateral.
Although radical surgery was previously considered the treatment of choice, testis-sparing surgery is now recommended
in all cases where applicable. We report a bilateral synchronous juvenile granulosa cell tumor in a 6-month-old child
treated with testis-sparing surgery and provide a review of the literature. UROLOGY -: -e-, 2014.  2014 Elsevier Inc.
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repubertal testicular tumors are rare, they account
for 1%-2% of all pediatric solid tumors and only
8% are stromal sex cord tumors.1,2 Juvenile granulosa cell tumor (JGCT) of the testis is a rare pathologic
ﬁnding, representing just 1.2%-3.9% of prepubertal
testicular tumors.3-5 It is considered a benign stromal sex
cord tumor and is usually unilateral. Although radical
orchiectomy was previously considered the treatment of
choice, possibly because of the poor knowledge of this
tumor, testis-sparing surgery can now be recommended
and is regarded as the current treatment of choice, where
applicable.4 Furthermore, in last decade, it is well known
that the majority of testicular cystic masses in a child are
benign lesions or teratomas that can be managed with
organ-sparing surgery.
Recently, a case of bilateral JGCT was reported in an
11-year-old boy who was treated with partial orchiectomy
and was free of tumor after 6 months of follow-up.6 In this
article, we report the ﬁrst case of a bilateral and synchronous JGCT in a 6-month-old child who was treated with
testis-sparing surgery and provide a review of the literature.

cryptorchidism. During a programed pediatric routine
visit, a hard palpable mass of the left testis was detected
on physical examination. Testicular ultrasonography
revealed a solid and cystic right testicular mass measuring
15  10 mm. The left testicle presented with a multilocular cyst of 5 mm in a peripheral area. All images
revealed poor vascularization on Doppler study. Abdominal ultrasound was without abnormalities. Testicular
tumor markers (a-FP and b-HCG) were within the
normal range: a-FP, 367.1 ng/mL and b-HCG, <0.100
mIU/mL. Repeat testicular ultrasonography with Doppler
(Fig. 1) was performed the day before surgery (3 weeks
after the ﬁrst scan) and showed intraglandular bilateral
lesions presenting paths of 12 mm in the lower pole of the
right testis and 9.6 mm in the upper pole of the left testis.
The lesions displayed similar characteristics, with a solid
component and numerous cystic structures representing
the predominant pattern. Doppler ultrasound now
revealed signs of hypervascularization. Because of the cystic
origin of the mass (the solid component was “inside” the
cystic lesion), we decided to execute an exploratory
inguinotomy with enucleation of the cystic lesion.

CASE REPORT
A 6-month-old boy presented with a bilateral palpable
masses of the testis after an uncomplicated pregnancy,
without prenatal care and with birth at the end of
gestation. At birth, the infant was presented with right
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SURGICAL FINDINGS
The right testis was occupied by a tumor and a hard mass
was present at the upper pole of the left testis. Initially, a
left inguinal incision was performed and the left testicular
mass was enucleated. A sample from the resection bed
was sent to the pathologist. As the specimen proved
negative for tumor, the decision was made to perform the
same procedure on the contralateral testis. An exploratory inguinal excision on the right side revealed a mass
occupying half of the right testis; this mass was
http://dx.doi.org/10.1016/j.urology.2014.05.006
0090-4295/14
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Figure 1. Testicular appearance on Doppler ultrasound examination the day before surgery.

enucleated, similar to the left one (Fig. 2). Although the
left testicular remnant was evaluated to represent twothirds of the total volume of the testis, the right testicular remnant was adjudged to represent only one-half of
the testicular volume. An apparently complete tumoral
excision was performed. No extemporary section of the
tumor was sent to the pathologist according with him.
A frozen section of the bed of resection was done and
revealed a “normal” parenchyma of the testicle.

Figure 2. Appearances at surgery: enucleation of the cystic
mass.

PATHOLOGIC STUDY
The 2 nodular tumors measured 1 cm (right side) and
0.8  0.5  0.5 cm (left side) with a smooth external
surface and a microcystic appearance in the section surface. Microscopically, both the tumors were cystic and
solid. The cystic components are lined for follicular cells
with eosinophilic ﬂuid. The solid areas of the cells are
arranged in sheets with some myxoid stroma were cystic,
with granulosa cells in the wall and basophilic material
in the lumen. These cells expressed vimentin and
pankeratin. The malignant associated features of sex cordstromal tumors (size, necrosis, mitosis, and microvascular
invasion) were absent in this case and no testicular tumor
of this type in testicle has metastasized.7
The testicular parenchyma around the tumors was
normal. Bilateral juvenile/granulosa cell tumor (JGCT) was
diagnosed. Testicular tumor markers were normal at 1 week
after surgery. Follow-up ultrasonography (at 4, 8, and
18 months; Fig. 3) revealed that the left testicle was located
in the scrotum measuring 12 mm longitudinally. No
intraparenchymal lesions were observed. Right testis was in
the inguinal canal, measuring 15 mm longitudinally. No
intraparenchymal lesions were observed.

COMMENT
Testicular masses in neonates, infants, and prepubertal
children are typically benign lesions and most are mature
teratomas, epidermoid cysts, or stromal tumors. In these
populations, testicular tumors occur with an estimated
frequency of 0.5 in 100,000.5,6,8 JGCT is an uncommon
tumor that occurs rarely in the testis. It is usually
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Figure 3. Follow-up ultrasonography at 12 months after
surgery.

described as a single lesion cystic or multiseptated and
painless, with normal serum levels of testicular tumor
markers.9 The ﬁnding of endocrinological abnormalities
in children with testicular lesions should exclude the
diagnosis of JGCT,10 although there has been 1 reported
case of JGCT showing hormonal activity.11 At the same
time, the ﬁnding of a high level of a-FP in a 6-monthchild should be considered as normal; it is known that its
level progressively decreases after birth. JGCTs can be
associated with abnormalities of the Y chromosome and
ambiguous genitalia. Sometimes, the tumor is diagnosed
in the prenatal period12 and less frequently it presents as
an abdominal or inguinal mass in infants with undescended testes.9,13 Local recurrence or metastases have
not been reported in the literature. JGCT usually occurs
in the ﬁrst year of life and the distribution is equal in
terms of right vs left.3,14-17 Although radical orchiectomy
was previously described as the treatment of choice,7
treatment with testis-sparing surgery is now considered
safe and is recommended in all cases in which this kind of
surgery is applicable.4-6 The differential diagnosis includes
yolk sac tumor, Sertoli cell tumors, teratoma, cystic
dysplasia of the testicle, lymphoma, leukemia, and paratesticular masses, such as sarcomas.
During the last 30 years, many studies have evaluated
this rare tumor. JGCT is universally considered a benign
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lesion with a very good prognosis, but its diagnosis can be
made only by the pathologist. Despite this, the increased
sensitivity of radiologic imaging studies (which can show
multicystic lesions) together with the absence of endocrinological abnormalities can allow this rare tumor to
be suspected, and organ-sparing surgery with separate
section of the resection bed can then be planned. Such
an approach can be considered safe and is now recommended when applicable,4-6 replacing the previously
preferred option of radical orchiectomy.18 The inguinal
approach is globally accepted as the only way for studying
any suspicious testicular mass avoiding any different way
of access to the testicle. We believe in this kind of surgical approach in the early identiﬁcation of spermatic
chord and vessel control in any case of testicular masses
(either malignant or suspicious benign).
As a ﬁnal point of interest, it is to be noted that JGCT of
the testis is histologically similar to JGCT of the ovary and
can mimic graaﬁan follicles; furthermore, although it is
rare, it is the most frequent congenital testicular neoplasm,
representing 6.6% of all prepubertal testicular tumors.18,19

CONCLUSION
To our knowledge, this is the second reported case of a
bilateral JGCT presenting as a synchronous testicular mass
in a child and treated with testis-sparing surgery. Because
of the benign nature of this lesion, testis-sparing surgery
should be considered as the treatment of choice in all cases
of JGCT, taking into account the surgeon’s experience.
More generally, we would emphasize that testis-sparing
surgery should be used in the treatment of pediatric
testicular lesions whenever possible and appropriate.
References
1. Lee SD. Epidemiological and clinical behavior of prepubertal
testicular tumors in Korea. J Urol. 2004;172:674-678.
2. Hartke DM, Agarwal PK, Palmer JS. Prepubertal male and testicular
neoplasms: diagnosis and treatment. Drugs Today (Barc). 2006;42:
127-133.

UROLOGY

-

(-), 2014

3. Thomas JC, Ross JH, Kay R. Stromal testis tumors in children: a
report from the prepubertal testis tumor registry. J Urol. 2001;166:
2338-2340.
4. Shukla AR, Huff DS, Canning DA, et al. Juvenile granulosa cell
tumor of the testis: contemporary clinical management and pathological diagnosis. J Urol. 2004;171:1900-1902.
5. Ross JH, Rybicki L, Kay R. Clinical behavior and a contemporary
management algorithm for prepubertal testis tumors: a summary of
the Prepubertal Testis Tumor Registry. J Urol. 2002;168(4 Pt 2):
1675-1678; discussion 1678-9.
6. Madden-Fuentes R, Wiener JS, Ross SS, et al. Partial orchiectomy
for bilateral synchronous testicular masses in a prepubescent boy: a
case report. Urology. 2012;80:1144-1146.
7. Fagin R, Berbescu E, Landis S, et al. Juvenile granulosa cell tumor of
the testis. Urology. 2003;62:351-354.
8. Metcalfe PD, Farivar-Mohseni H, Farhat W, et al. Pediatric testicular tumors: contemporary incidence and efﬁcacy of testicular preserving surgery. J Urol. 2003;170(6 Pt 1):2412-2415; discussion
2415-6.
9. Partalis N, Tzardi M, Barbagadakis S, et al. Juvenile granulosa cell
tumor arising from intra-abdominal testis in newborn: case report
and review of the literature. Urology. 2012;79:1152-1154.
10. Garrett JE, Cartwright PC, Snow BW, et al. Cystic testicular lesions
in the pediatric population. J Urol. 2000;163:928-936.
11. Fidda N, Weeks DA. Juvenile granulosa cell tumor of the testis: a
case presenting as a small round cell tumor of childhood. Ultrastruct
Pathol. 2003;27:451-455.
12. Peterson C, Skoog S. Prenatal diagnosis of juvenile granulosa cell
tumor of the testis. J Pediatr Urol. 2008;4:472-474.
13. Yikilmaz A, Lee EY. MRI ﬁndings of bilateral juvenile granulosa cell
tumor of the testis in a newborn presenting as intraabdominal
masses. Pediatr Radiol. 2007;37:1031-1034.
14. Lawrence WD, Young RH, Scully RE. Juvenile granulosa cell tumor
of the infantile testis. A report of 14 cases. Am J Surg Pathol. 1985;9:
87-94.
15. Chan YF, Restall P, Kimble R. Juvenile granulosa cell tumor of the
testis: report of two cases in newborns. J Pediatr Surg. 1997;32:
752-753.
16. Uehling DT, Smith JE, Logan R, et al. Newborn granulosa cell
tumor of the testis. J Urol. 1987;138:385-386.
17. Seixas-Mikelus SA, Khan A, Williot PE, et al. Three-month-old
boy with juvenile granulosa cell tumor of testis and ossifying renal
tumor of infancy. Urology. 2009;74:311-313.
18. Zugor V, Labanaris AP, Witt J, et al. Congenital juvenile granulosa cell
tumor of the testis in newborns. Anticancer Res. 2010;30:1731-1734.
19. Ditonno P, Lucarelli G, Battaglia M, et al. Testicular granulosa cell
tumor of adult type: a new case and a review of the literature. Urol
Oncol. 2007;25:322-325.

3

