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Testicular and Paratesticular Tumors in Children
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Abstract

Testicular and paratesticular tumors are rare in the prepubertal age group as compared with the postpubertal period and adulthood. Testicular tumors are separated
mainly into two groups; germ cell tumors (teratoma, yolk sac tumors, epidermoid cyst) and gonadal stromal tumors (Juvenile granulosa cell, Leydig cell, and Sertoli
cell tumors). Paratesticular tumors can either be lipomas, leiomyomas, hemangiomas, or rhabdomyosarcomas. Physical examination, serum markers, and the
scrotal ultrasound have an important role in their diagnosis. Testes-sparing surgery is gaining more grounds in children owing to the dominancy of benign tumors.
In malignant tumors, radical orchiectomy and selective chemotherapy are standard approaches. Radiotherapy and retroperitoneal lymph node dissection have a

minimal role in treatment.
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Introduction

Testicular tumors (TT) are rarely seen in the prepubertal period,
and benign lesions are more common in childhood. These
tumors are approximately 1% of all pediatric solid tumors and
their incidence ranges from 0.5 to 2 per 100,000 (1). Germ cell
tumors (GCT) constitute 95% of TT in adulthood, but this rate
is only 60-75% in children (2). However, the fact that the TT in
children is more benign compared to adults affects management
strategies (3). Although radical inguinal orchiectomy (RIO) is
the gold standard, testis-sparing surgery (TSS) may also be a
standard of choice in children (4,5).

Paratesticular tumors originate from tunica vaginalis, epididymis,
or spermatic cord, and appear as rhabdomyosarcoma [(RMS)
representing 40%]. Approximately 15-20% of RMS is of
genitourinary origin and it is more benign compared to the
other forms (6).

Diagnosing and treating testicular and paratesticular tumors
remarkably different with different age groups. Thus, the aim
of this article is to review the characteristics and treatment
modalities of testicular and paratesticular tumors in children
under the light of the current literature.

Epidemiology
Relevant data about TT in children was obtained from the
prepubertal testis tumor registry (PTTR). TT peaks twice; before

the age of 3 and after puberty (1). According to PTTR data, yolk
sac tumor (YST) is the most common type with 62% prevalence,

followed by teratomas with 23% (Table 1) (3,7). Similarly, a
recent study from the National Cancer Database reported that
YSTs are the most common pathology; however, this registry
does not record benign lesions such as teratoma (8). Some
studies have reported findings that differ from the PTTR. In a
multicenter study involving 98 patients, the most common types
were teratoma (48%), YST (15%), and epidermoid cyst (14%).
In the same study, gonadal stromal tumors were detected in
13% of all patients (9). In another study involving 51 patients,
the incidence of mature teratoma, RMS, epidermoid cyst, YST,
and others were reported as 47%, 27%, 10%, 8%, and 8%,
respectively (4). The most common paratesticular tumors were
RMS. Paratesticular RMS accounts for 75% of all RMS (6,10) and

Table 1. Incidence of pediatric TT according to prepubertal testis
tumor registry (3)

Tumor type ‘ Percent (%)
Germ cell tumors

Yolk sac tumor 62
Teratoma 23
Epidermoid cyst 3
Gonadal stromal tumors

Juvenile granulosa cell 3
Sertoli cell 3
Leydig cell 1
Non-specified 4
Gonadoblastoma 1

TT: Testicular tumor
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peaks in the first 3-4 months and at the age of 16 (11). The most
common benign paratesticular tumor at all ages is lipomas (12).

Etiology

Causes of GCT include cryptorchidism, disorders of sexual
development, in-utero estrogen exposure, neonatal jaundice,
low or high-birth weight (13-16). Cryptorchidism is one of the
most important risk factors for GCT and is associated with 10%
of all cases. Cryptorchidism increases the life-long risk of GCT by
four times (17,18). Cancer rate also increases with delay in the
orchiopexy (19). Increased incidence of GCT has been observed
in patients with disorders of sexual development -particularly
hypovirililization and gonadal dysgenesis. The presence of a
Y-chromosome in gonadal dysgenesis further increases the risk
of tumor, there by raising the incidence to 10% at the age of
20 (20). YST is non-diploid, but pediatric GCT is usually diploid.
It is characterized by 1p deletion, loss of chromosome 6q,
chromosome 2, and 3p anomalies (21).

Diagnosis and Staging

TT presents with a painless mass in children. However, it can be
detected incidentally in cases such as torsion, scrotal pain, and
hydrocele. Physical examination has an important role in the
diagnosis of TT. The mass can often be palpated as a painless,
solid testicular lesion (4). However, physical examination may
be unremarkable. Differential diagnoses include epididymo-
orchitis, hydrocele, inguinal hernia, and testicular torsion.

Serum tumor markers play an important role in the diagnosis
and follow-up. For example, human chorionic gonadotropin
-8 (R-hCG) and alpha feto protein (AFP) are used as serum
markers in TT. AFP is produced in the fetal yolk sac, liver, and
gastrointestinal tract and has a half-life of five days. It is the most
important tumor marker in prepubertal TT and increases in 90%
of YST. However, in children under 1-year-old, the increase in
AFP can be physiological and it may take 6-8 months to reach
its normal level (4,22). R-hCG rarely increases in prepubertal
tumors, making it not very useful in the diagnosis (23).

Scrotal ultrasonography (US) is the first-choice method for imaging
in TT. Doppler US is more beneficial in diagnosis than conventional
US (24). Although the US has close to 100% sensitivity in the
diagnosis, its reliability is low in distinguishing malignant from
benign lesions. However, the US is useful to distinguish between
the testicular and paratesticular tumors and recognize some
specific lesions (5). Benign tumors are generally characterized by
properly limited lesions with low blood flow. In the US, epidermoid
cysts appear as a properly limited cyst containing echogenic
debris, YST as a solid mass, and teratomas as a heterogeneous
complex lesion with cystic and solid contents (5). Disseminated
disease in children is rare. In the case of malignant appearance
with elevated AFP values, abdominal CT is advised. It is worthy to
note that the most common site of metastasis is the lungs.

The staging described by children’s oncology group (COG) is
used in the prepubertal period and it is based on the localization
of the disease, the presence of metastasis, and the change in
the level of the postoperative tumor marker (Table 2). Staging
is done between 1 and 4 (25). Postpubertal TT is evaluated
according to TNM staging system just as in adults.

Table 2. Testicular GCT staging from the COG

Stage Description

| Local disease, markers normalize after complete resection

Transscrotal orchiectomy, microscopic disease in scrotum or
high cord (less than 5 cm from proximal end), less than 2 cm
retroperitoneal lymph node or persistently increased tumor
markers

11l Greater than 2 cm retroperitoneal lymph nodes

v Distant metastases

Adapted from Wu and Snyder (24), GCT: Germ cell tumors, COG: Children’s
oncology group

Treatment

The treatment strategy in the pediatric age group should
be chosen carefully because most of them are benign. TSS is
gaining grounds as it prevents overtreatment of benign lesions.
It should be considered in tumors without a high level of serum
AFP and have benign features in the US (4,5). The intraoperative
frozen examination has an important role in TSS. Many studies
have shown that frozen examination has high sensitivity and
specificity (26,27). In case of malignant features with frozen
section examination, RIO should be performed. If the final
pathology of the excised tumor is benign, further treatment is
not required. In adolescents and adults, the standard approach
is RIO, since the tumor is more likely to be malignant. Surgical
approaches for TT in children are displayed in Table 3.

GCT

1. YST

YST is the most common malignant TT in the prepubertal period
(4,9,28). It occurs especially before the age of 2 and is also called
endodermal sinus tumor or juvenile embryonal carcinoma. It is
usually characterized by a solid mass and a high level of AFP (2).
Itis seen as a well-limited, heterogeneous mass in the scrotal US.
Schiller Duval bodies, which show a variable histological pattern
and appear as two layers of tumor cells surrounding the vessel,
are pathognomonic findings in the histological examination of
specimens (29).

Although the management of YST is more aggressive in adults,
a more conservative approach is upheld in children. The reason
for the conservative approach is that it can be recognized at an
early stage, AFP can be used as a reliable biomarker, and has
pure histology. While 85% of YST are diagnosed at stage 1 in the
prepubertal period, only 35% are diagnosed in the postpubertal
period (30). In the prepubertal period, 40% hematogenous,
28% lymphatic, and 20% mixed (hematogenous and
lymphatic) spread have been observed for YST, with the lung as
the most common site of metastasis (31). If the tumor is limited
to the testicle (stage 1) and AFP decreases after orchiectomy,
chemotherapy is not indicated (just follow-up is required) (32).
The algorithm for the management of YST is displayed in Figure
1.

The overall recurrence is 20%, therefore serum AFP PA chest
X-ray, and abdominal MRI/CT should be performed every 3
months for the first year. The controls then follow every six
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Table 3. Surgical approaches for testicular tumors in children

Radical inguinal orchiectomy

Testis-sparing surgery with frozen section examination

AFP Elevated

Normal

Scrotal USG Malignant appearance

Benign appearance

production

Not enough testicular tissue for sufficient testosterone

Clinical signs Accompanying disorders of sex development

Early puberty symptoms particularly under the age of 5

Lymph node metastasis

Gynecomastia particularly under the age of 5

Distant metastasis

. Yolk sac tumor

. Paratesticular Rhabdomyosarcoma
. Immature teratoma

. Malign type granulosa CT

. Malign type sertoli CT

. Gonadoblastoma

Histological pattern

AL D WN =

1. Mature teratoma
2. Epidermoid cyst
3. Leydig CT

4. Leiomyoma

5. Lipoma

CT: Computed tomography, USG: Ultrasonography, AFP: Alpha feto protein

Painless testicular mass

Serum AFP level and Scrotal US

-Age>1
-US reveals malign tumor such as
YsT

-Elevated serum AFP level
Radical Orchiectomy

-Stage 1YST Stage 2-4 YST

-Decreased AFP Resistant elevated AFP
Follow-up with serum AFP, chest x-
ray, abdominal CT/MRI
Metastatic disease during follow-up _ Platinium based multi-agent _ RPLND for
chemotherapy -Persistent elevated AFP
and/or

-Residual retroperitoneal mass

Figure 1. The algorithm for the management of YST

YST: Yolk sac tumor, CT: Computed tomography, AFP: Alpha feto protein, US:
Ultrasound, MRI: Magnetic resonance imaging, RPLND: Retroperitoneal lymph
node dissection

months in the second year and once a year after the second
year (32). In pediatric YST, metastasis occurs in a hematogenous
way, unlike in adults (31). Therefore, retroperitoneal lymph
node dissection (RPLND) is rarely employed in the management
of pediatric TT and should be considered only in patients with
chemotherapy and RIO-resistant AFP elevation and residual
mass. The use of Platinum-based chemotherapy for TT began
in the 1970s and was rearranged for testicular tumor treatment.
Chemotherapy provides close to 100% survival in stage 1 and
95% in stage 2-4 YST with recurrence after RIO (33-37).

2. Teratoma

Teratoma is the second most common type of TT in childhood
and consists of all three embryological germ cell layers (4,9,38).
It is characterized by a heterogeneous appearance consisting
of solid and cystic ultrasonic structures and does not cause
an increase in AFP Mature teratoma is more common than
immature teratoma in children. Mature teratomas in the
prepubertal period are benign (in contrast to adults) and do
not require oncological follow-up (39,40). TSS is the first choice
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in the treatment of prepubertal mature teratomas (4,5,38). In
adolescence, RIO is employed, just as in adults (41).

The immature teratoma contains embryonal or incomplete
differential tissue fragments, among which the most primitive
neuroectodermal structures are observed (42). In the case of
complete resection, pediatric immature teratomas gave a
benign course and a low risk of recurrence after surgery (39).
RIO is sufficient for immature teratomas not accompanied by
YST (41).

3. Epidermoid Cyst

The epidermoid cyst is a monodermal variant of a teratoma and
accounts for about 15% of all pediatric TT (5,9). It is benign in
both adults and children and usually expresses normal levels of
AFP In the scrotal US, keratin epithelium such as an onion skin
and cyst are observed. It can also be treated with TSS using
a frozen examination and no oncological follow-up is required
(5,9,26).

Gonadal Stromal Tumors

1. Leydig Cell Tumor

Leydig cell tumor is the most common tumor among gonadal
stromal tumors and is often seen between the ages of five and
ten. Patients may present with painless testicular mass and early
puberty signs due to the secretion of testosterone from Leydig
cells. Leydig cell tumor is detected in 10% of patients with early
puberty (43). Feminization signs such as gynecomastia may
accompany in approximately 10-15% of patients (44). Leydig
cell tumors are not malignant and can be treated with TSS or
RIO, but early puberty findings cannot be reversed (1,5,41).

2. Juvenile Granulosa Cell Tumor

Juvenile granulosa cell tumor is a benign tumor that usually
appears in the first year of life with a painless testicular mass. It is
associated with Y-chromosome structural anomalies, mosaicism,
and ambiguous genitalia (45). Solid and cystic structures
surrounded by granulosa-like cells are seen in histological
preparations. From immunohistochemical evaluation, it can be
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separated by staining with inhibin-alpha from YST (45). It can
also be treated with RIO or TSS (46). Recurrence or metastasis is
not expected (45).

3. Sertoli Cell Tumor

Sertoli cell tumor is the second most common gonadal stromal
tumor (47). It is seen in approximately 3% and common before
10 years of age (48). It is hormonally active in 10% of patients
and can cause gynecomastia or early puberty (49). It is usually
benign in children under the age of five but can also be malignant
in older children (45). In the presence of metastasis, RPLND,
chemotherapy, and radiotherapy are among the treatment
options (50). Also, genetic or endocrinological diseases such as
Peutz-Jeghers and Carney syndrome are accompanied in one out
of three patients, and should be considered during diagnosis (51).

Other Tumors

Gonadoblastoma

Gonadoblastomas are generally benign and asymptomatic
tumors. It is the most common testicular tumor associated with
disorders of sexual development and often found in dysgenetic
gonads (45). It is noticed by virilization in individuals with 46
XY karyotypes who have a phenotypically female appearance.
Malignant tumors occur in about 10% of patients and bilateral
in 33% of patients (52). Although it is benign in the neonatal
period, it can undergo malignant transformation especially after
puberty, and turn into dysgerminoma (45). RIO is recommended
in this patient group.

Leukemia-lymphoma

Leukemia and lymphoma are the most common malignant
tumors that metastasize to the testicle in children. In acute
lymphobilastic leukemia (ALL), the second most common site of
extramedullary metastasis after the central nervous system is the
testicle (45). Testicular metastasis in patients with ALL is a poor
prognostic factor. Follicular lymphoma may appear as a primary
testicular tumor (53). Radiotherapy and systemic chemotherapy
are standard treatment options used (23).

Testicular Microlithiasis

Controversy on this subject continues: some publications have
called into question if an association between microlithiasis
and GCT exists at all in children, whereas others continue to
cite a strong association between microlithiasis and primary TT
(54,55).

Paratesticular Tumors

The paratesticular region consists of the spermatic cord,
epididymis, tunica vaginalis, and embryonal residues. Benign
and malignant tumors such as leiomyomas, fibromas, lipomas,
hemangiomas, rhabdomyomas, and melanotic neuroectodermal
tumor scan develop from these tissues.

1. Lipoma

The most common tumor of the paratesticular region at all ages
is lipomas (12). It occurs as an asymptomatic scrotal mass. It

is characterized as a homogeneous hyperechoic lesion in the
scrotal US. CT and MR are employed in case of suspicion of
malignancy. Symptomatic masses can be locally excised.

2. Leiomyoma

It is the second most common epididymis tumor at all ages and
usually seen in adults (12,56). These tumors tend to grow slowly.
It is displayed as a solid-cystic lesion containing calcification
when viewed using scrotal US (57). Due to the lack of metastasis
and recurrence, TSS can be performed, but in cases where it is
adherent to the testicular tissue, it can be taken out of the body
by orchiectomy (11).

3. Hemangioma

Scrotal hemangioma is a rare paratesticular lesion mostly seen
in infancy. Although it is generally asymptomatic, pain, swelling,
and bleeding may occur. It can be mixed with varicocele and
magnetic resonance imaging is useful when the scrotal US
cannot distinguish specific features. Local excision can be made
due to the risk of bleeding and ulceration.

4. Paratesticular Rhabdomyosarcoma

Originates from mesenchymal tissue of the paratesticular region.
It represents 40% of all paratesticular malignancies and 5% of
all testicular and paratesticular malignancies (6). The incidence
is distributed bimodally and increases at the age of 3-4 months
and at 16 years (11). Patients usually present with a painless
hard mass. Serum AFP and R-HCG values are observed at
normal levels. A heterogeneous mass can be seen in the US, but
it cannot provide precise information on whether it is benign
or malignant. Although local invasion is common, lymphatic
metastasis is observed in 30-40% of patients (6).

It has four histological subtypes: embryonal, pleomorphic,
alveolar, and undifferentiated. Embryonal type is the most
common in all RMS and is seen in 60%. In paratesticular RMS,
approximately 97% of patients appear with this type (58). The
algorithm for the management of RMS is displayed in Figure 2.

The Intergroup RMS studies made some recommendations for
the treatment of these tumors. According to tem, RIO should
be performed in children older than 10 years, and then RPLND
and multiagent chemotherapy regardless of the stage. If there

Painless testicular mass.
Scrotal US suggests RMS.
Normal serum AFP level
Radical Orchiectomy
<10y0 >10y0

-Stage 1 RMS ~Retroperitoneal findings in
“Negative abdominal CT abdominal CT

-None or mild
findings in abdominal CT

iymphadenopathy in abdominal CT

No further surgery Ipsilateral RAIND Ipsitateral RPIND
Follow up

Neoadjuvant
chematherapy/radiotherapy

Figure 2. The algorithm for the management of RMS

RMS: Rhabdomyosarcoma, US: Ultrasound, CT: Computed tomography, RPLND:
Retroperitoneal lymph node dissection, AFP: Alpha feto protein
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is suspicion of retroperitoneal spreading in patients under 10
years of age, RIO and then RPLND should be performed (59).
Although some European Collaborative Groups avoid RPLND,
COG recommends RPLND for all children older than 10 years
hoping to avoid failure in the retroperitoneum and the burden
of second-line therapy. Despite the data supporting these
recommendations, an analysis of the SEER database recently
published showed that one-third of adolescents still do not
undergo RPLND, even at the distinct survival advantage (OS at 5
years 92% vs. 64%) (60). Paratesticular rhabdomyosarcoma has
a better prognosis than RMS developing in other parts of the
body. The 3-year survival rate is reported at 95% in paratesticular
RMS and 60-70% in others (61).

Conclusion

Although childhood testicle and paratesticular tumors are rare,
testicular mass requires further evaluation. Detailed history,
physical examination, serum AFP level, and the scrotal US are
essential for differential diagnosis. RIO is the gold standard
treatment method. However, due to the high frequency of
benign tumors, TSS is often preferred in appropriate cases.
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