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Malignant Testicular and Paratesticular Tumors in Children

Abstract

Introduction: Testicular tumors (TTs) are rare in children, and their prognosis remains excellent despite the risk of locore-
gional and general progression. The importance of the initial secretion of tumor markers, the presence of metastases, and the 
quality of surgical excision are important prognostic factors in defining different therapeutic groups. 

Materials and methods: A retrospective study of 7 TT cases in children under 15 years of age treated in our center from 2015 
to 2021 was carried out. 

Results: The mean age of the patients was 2.9 years (range: 1- 8.8 years). The peak was in the first 2 years (5 cases). All 
patients presented with an asymptomatic scrotal mass. The right testicle was the most affected (5 cases). The α-Fetoprotein 
levels were elevated in 5 patients. The histological study showed 5 non-seminomatous germ cell tumors (71.4%): 2 yolk sac 
tumors (28.5%), 2 mixed germ cell tumors (28.5%),1 embryonal carcinoma (14.2%) and 2 para-testicular rhabdomyosarcomas 
(28.5%). In all cases, the surgical approach was a radical inguinal orchiectomy. The tumors were stage I in 4 patients and stage 
II in 3 patients. Chemotherapy was applied in all cases, preoperative (3 cases), postoperative (3 cases), and both (1 case). The 
survival rate was 86% at 5-year follow-up for all stages. 

We emphasize this study not just for the clinical presentation, diagnosis, and therapy of these children, but also to raise clini-
cian knowledge of this rare type of malignancy.
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Introduction
Testicular and paratesticular tumors are rare in children under 
15, then accounting for 2–4% of all childhood cancers [1,2]. 
They have two peaks of incidence in the pediatric population: 
neonatal and puberty [3]. These tumors have a favorable prog-
nosis, with a benignity rate of almost 50% and a 5-year overall 
survival rate of 99% [4]. 

The majority of patients are asymptomatic at the time of di-
agnosis. Physical examination, imaging studies (particularly 
ultrasound imaging), and tumor markers contribute to the di-
agnosis [5]. The most commonly used diagnostic and follow-
up indicators are (AFP) and beta subunit of human chorionic 
gonadotropin (β-HCG).

Radical orchiectomy is widely recognized as the gold standard 
treatment for testicular masses in all age groups [6]. Chemo-
therapy with or without radiotherapy is added to surgical treat-
ment for high-risk or aggressive histologic forms, but due to 
the benign nature of the majority of these tumors, the therapeu-
tic strategy has been revised and testicle-sparing surgery has 
gained prominence [7,8].

Materials and Methods
A prospective descriptive study from January 2015 to Decem-
ber 2021 has been carried out. Included are children under 15 
years of age managed for testicular or para-testicular tumors 
in our center. We recorded and analyzed medical data, and pa-
tients were followed up for a mean of 5.8 years. 
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Table 1: Staging system of testicular and paratesticular malignant tumors (Children’s Cancer 
Group and Pediatric Oncology Group) [23].

We excluded patients with an underlying risk of testicular tu-
mors, testicular tumors discovered in children who underwent 
orchiectomy for undescended atrophic testis, and all secondary 
tumors, mostly metastases from lymphomas and leukemias.

the variables analyzed were age at diagnosis, presenting com-
plaints, associated symptoms, laterality, clinical and radiologi-
cal findings, tumor markers, histological type, management, 
recurrence, and follow-up. 

After clinical evaluation, all patients underwent testicular ul-
trasonography (US) and serum levels of tumor markers (AFP 
and β-HCG). In addition, chest X-rays, and abdominal-pelvic 
Computed Tomography (CT) scans were performed to look for 
metastases.

The surgical approach was radical inguinal orchiectomy in all 
cases. Adjuvant treatment (chemotherapy and/or radiotherapy) 
was administered selectively based on histologic findings and 
according to international recommendations for treating TTs 
in children.
Follow-up focused on clinical examination, monitoring tumor 
markers, and imaging findings (CT scan, MR, bone scintig-
raphy). Data were collected and analyzed using Epi Info 7.6, 
with strict adherence to ethical principles.

Results
The study group included 7 children. The mean age was 2.9 
years [1 year- 8.8 years], and 5 patients were ≤ 2 years, while 
2 were > 2 years. No cancer history was recorded. Only one 
patient had contralateral cryptorchidism. The average time be-
tween symptom onset and consultation was 4 months (range 1 
and 9 months).  All patients presented with an asymptomatic 
scrotal mass (Figure 1A), which increased progressively in 6 
cases (86%) and rapidly in 1 case (14%). The right testicle was 
the most affected in 5 out of 7 cases.

There were 5 TTs and 2 Para-Testicular Tumors (PTTs). 5 
right-sided and 2 left-sided, and none of our patients had signs 
of puberty. The US revealed testicular and paratesticular le-
sions (Figure 2), The tumor appeared as a heterogeneous mass 
with hypoechoic echostructure vascularized on Doppler, and 
containing microcysts in 1 case. Hydrocele was detected in 1 
patient, while spermatic cord thickening was observed in 1 pa-
tient. Tumor sizes ranged from 15 to 41 mm in diameter.

AFP levels were higher than the physiologic values in 5 pa-

tients (71.4%) (non-seminomatous germ cell tumors), among 
them, the value was > 15000 ng/ml in 4 patients. β-HCG was 
negative in all our patients. LDH was requested in 3 patients, 
one of whom was positive.

The anatomopathological study of the 7 cases studied con-
firmed the diagnosis of 5 primary TTs and 2 PTTs. 5 non-semi-
nomatous germ cell tumors (71.4%): 2 Yolk Sac Tumors (YST) 
(28.5%), 2 mixed germ cell tumors (28.5%) and 1 embryonal 
carcinoma (14.2%). The 2 PTTs were embryonal rhabdomyo-
sarcomas (RMS) (28.5%).  In 4 of the cases (57.2%) the tumor 
was in stage I and in 3 cases (42.8%) stage III, according to the 
staging system for malignant testicular and paratesticular tu-
mors of the Children's Cancer Group and the Pediatric Oncol-
ogy Group (Table 1) [23]. The 3 cases of disseminated disease 
were 1 embryonal carcinoma and 2 rhabdomyosarcomas, all of 
them presenting retroperitoneal metastases > 2 cm.

In all cases, the surgical approach was radical inguinal orchi-
ectomy, exteriorizing the testicle with a high and atraumatic 
clamp of the spermatic cord to prevent bleeding and tumor dis-
semination (Figure 1B). No conservative treatment was per-
formed on our patients. An intraoperative biopsy confirmed the 
diagnosis of YST in one patient. Lymph node dissection was 
performed in 3 patients (42.8%), 1 in the inguinal region and 2 
in the iliac region. 

In addition to surgical treatment, all patients received adjuvant 
chemotherapy: preoperative (3 cases), postoperative (3 cases), 
and both (1 case). It was the RMS 2005 protocol for rhabdo-
myosarcoma and the TGM 95 protocol for YST.

Postoperatively, one patient (RMS) who did not receive chemo-
therapy initially, developed a local recurrence and was treated 
with chemotherapy followed by a second tumor excision along 
with hemicortectomy. Another case (YST) was lost to follow-
up after radical orchiectomy but later presented with lung me-
tastases. After one year, the patient was treated with 7 cures of 
chemotherapy followed by pulmonary metastasectomy.

During follow-up, US examinations and serum AFP measure-
ments were performed at month 1, month 3, month 6, and then 
annually. One patient has abandoned the follow-up since 2017, 
all the other patients were alive and disease-free at their last 
outpatient checkup. The median follow-up was 70 months. 
Considering all stages, the 5-year overall survival rate for all 
patients was 86%.

Stage I - Tumor limited to testis with negative microscopic margins, completely resected by high inguinal 
orchiectomy. 
- Normalized tumor markers. 
- Tumor capsule cannot have been violated by needle biopsy, incisional biopsy, or tumor rupture. 
- No clinical, radiographic, or histologic evidence of disease beyond the testes.

Stage II - Complete orchiectomy with violation of the tumor capsule
- Microscopic disease in the scrotum or high in the spermatic cord (< 5 cm from proximal end)
- Failure of tumor markers to normalize or decrease with an appropriate half-life

Stage III Retroperitoneal lymph node involvement > 2 cm

Stage IV Distant metastases

https://dx.doi.org/10.46998/IJCMCR.2024.39.000974
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Figure 1: A: Left-sided scrotal mass seen in a prepubertal boy. B: Intraoperative image of the 
patient undergoing an inguinal radical orchiectomy.

Figure 2: Longitudinal ultrasound view of the left testis shows 
hypoechoic mass (Embryonal carcinoma).

Table 2: The 2016 WHO classification of testicular tumors 
[17].

Germ cell tumors 
unrelated to germ 
cell neoplasia in 
situ (non-GCNIS)

Spermatocytic tumor
Yolk sac tumor, prepubertal type
Teratoma, prepubertal type
- Dermoid cyst
- Epidermoid cyst
- Differentiated neuroendocrine tumors
Mixed teratoma and yolk sac tumor, 
prepubertal type

Germ cell tumors 
derived from 
germ cell neopla-
sia in situ (GC-
NIS)

Seminoma
Embryonal carcinoma
Yolk sac tumor, postpuberal type
Choriocarcinoma
Teratoma, postpuberal type
Mixed germ cell tumors
Regressed germ cell tumors

Sex cord-stromal 
tumors

Leydig cell tumor
Sertoli cell tumor
Granulosa cell tumor

Tumors contain-
ing both germ 
cell and sex cord-
stromal elements

Gonadoblastoma

Haematolymphoid tumors
Tumors of collecting duct and rete testis
Miscellaneous

Discussion
TTs and PTTs are a very rare pathology in the pediatric popula-
tion [1], and occur at an incidence of 0.5 to 2/100,000 children 
[2,8]. In our institution, 7 cases were recorded over 7 years. 
They have a bimodal distribution: the first peak is seen in boys 
< 4 years of age, most being benign, and the second occurs 
after puberty, from age 15 to 19 years, with a higher proportion 
of malignant neoplasms [3]. The mean age of our patients was 
2.9 years similar to the literature. This observation highlights 
two distinct patterns of disease leading to different approaches 
to treatment. 

Various risk factors for TT development in all ages have been 
described including a history of cryptorchidism, Klinefelter 
syndrome, a history of testicle cancer in first-degree relatives, 
and the presence of contralateral tumor [5]. There were no risk 
factors in our series, one patient had contralateral cryptorchi-
dism. 
TTs usually present as a painless testicular mass in 82 to 90% 
of cases and as a painful mass secondary to hemorrhage or ne-
crosis in less than 10% [2]. In our study, all cases presented 
as an asymptomatic palpable mass, consistent with findings 
from other studies [2,3,6,9]. Physical exploration reveals the 
presence of a solid mass of stony consistency, without signs of 
inflammation. Hydrocele exists in 15-50% of TTs [8,10,11]. In 
our study one patient had hydrocele ipsilateral. The examina-
tion is essential in the differential diagnosis of other pathologies 
of traumatic or inflammatory origin, such as testicular torsions, 
epididymoorchitis, hydroceles, or inguinal hernias. Some TTs 
are accompanied by precocious puberty or gynecomastia [12]. 
However, this was not the case in our series.

The evaluation of TTs in a child will be similar to that of adults, 
using testicular US and tumor markers: AFP and β-HCG [8]. 
The US has almost 100% sensitivity in detecting TTs, with a 
low specificity of 75% because the differentiation between be-
nign and malignant neoplasms is difficult in most cases [2,13]. 
TTs are predominantly homogeneous hypoechoic, but can also 
be heterogeneous with solid, cystic, or calcific components that 
reflect the underlying histologic characteristics [14]. Doppler 
US can be useful for diagnosis, and assessing a possible in-
crease in vascular flow [2,10]. Benign tumors will appear as 
well-defined masses, with delimited edges and poor vascular-
ization. Epidermoid cysts appear as well-defined intratesticular 
lesions, with a central hypoechoic area surrounded by a hyper-
echoic halo. YST has a more solid, hypoechoic, and homoge-
neous appearance [10]. Magnetic Resonance (MR) can be nec-
essary in rare cases where scrotal US findings are inconclusive 
or non-diagnostic. 
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Tumor markers are useful for the diagnosis and treatment of 
metastatic disease progression. The most important marker is 
AFP is elevated in over 80-90% of YST and 30.4% for im-
mature teratomas [9]. The ß-HCG is high at 2.2% for YST and 
2.7% for immature teratomas [15]. In our cases, the AFP was 
high in 5 cases (non-seminomatous germ cell tumors) and β 
-HCG in 3 cases. Testosterone levels could be elevated in Ley-
dig cell tumors [12]. Lactate dehydrogenase (LDH) is not very 
specific but will appear elevated especially in patients with 
metastatic disease, as a marker of tissue destruction [8]. In 
North American and European protocols, tumor marker nega-
tivity is an indispensable criterion for considering conservative 
surgery [10,16].

According to the World Health Organization (WHO), TTs are 
divided into seven groups (Table 2). A pathogenetic differen-
tiation between two types of yolk sack tumors and teratomas 
is carried out: postpubertal, which are derived from a precur-
sor lesion (germ cell tumors derived from germ cell neoplasia 
in situ—GCNIS), and prepubertal, (unrelated or non-GCNIS) 
[17].
Regarding histology, the literature demonstrates a higher prev-
alence of germ cell tumors: Prepubertal teratomas (50%), Pre-
pubertal yolk sac tumors (15%), and epidermoid cysts (15%). 
Other tumors are epidermoid cysts (15%) and stromal tumors 
(Leydig cell and Sertoli cell), which account for approximately 
10% [3,11]. Some series describe yolk sac tumors as the most 
frequent because benign tumors are not included [2]. Mixed 
germ cell tumors rarely occur in prepuberal boys while in post-
puberal boys most tumors are malignant and mixed germ cell 
tumors are present in greater numbers [11,18].

RMS is the most common malignant PTT (40%), accounting 
for 5% of all malignant testicular and paratesticular tumors 
[19]. It is the most prevalent spermatic cord sarcoma. Parates-
ticular RMS represents 7% of all RMS [20]. Patients with para-
testicular RMS typically present with two peaks, one at the age 
of 4 years and the second at the age of 18 years [21]. According 
to Taskinen et al., 68% of pre-pubertal patients have a benign 
tumor, this proportion decreases to 38% after puberty [22]. In 
the series of cases presented, malignant tumors predominate, 
although we must take into account the possibility that not all 
benign testicular masses have been recorded, as occurs in other 
series published.

Malignant germ cell tumors spread first via lymphatic, usually 
through the inguinal ring and spermatic cord to the retroperito-
neum, which only occurs in 4-6% [11]. Haematogenous spread 
occurs in 61% of adults and only in 9% of children, with the 
lungs being the most common site (in 20% of yolk sac tumors) 
[9]. In our series, 3 patients (42.8%) had retroperitoneal metas-
tases and 1 case (YST) developed lung metastases.

TTs have staging systems based on pathology after orchiec-
tomy or tumorectomy, radiology with a chest x-ray, MR or tho-
racoabdominopelvic scan, and serum tumor markers (Table 1) 
[23].  In our series 4 cases were stage I (57.2%) and 3 cases 
were stage III (42.8%), The 3 cases of disseminated disease 
were 1 embryonal carcinoma and 2 rhabdomyosarcomas, all of 
them presenting retroperitoneal metastases > 2 cm.

Needle biopsy of testicular masses is not indicated, since this 
technique could favor tumor dissemination [8]. TTs should be 
considered malignant until proven otherwise [24]. In cases of 

suspected testicular tumors, the inguinal approach is preferred 
over the scrotal approach to avoid scrotal violation. Addition-
ally, frozen section examination (FSE) may improve diagnos-
tic accuracy, particularly in doubtful cases, and can support 
an organ-sparing approach [8,25].  In our study FSE was per-
formed in one patient and confirmed the diagnosis of YST.

Testicular-sparing surgery is the preferred treatment for be-
nign tumors. Radical inguinal orchiectomy is indicated when 
a malignant tumor is identified [26,27]. Inguinal orchiectomy 
remains the gold standard in our institution. Chemotherapy is 
selectively indicated following the histologic founding. 

• For rhabdomyosarcoma, polychemotherapy is indicated for 
18 to 24 months. These protocols are VAC, IVA, and VIE (V: 
vincristine; A: actinomycin D; E: Etoposide; I: ifosfamide; C: 
cyclophosphamide) [28]. The IVA was the one done for our 
patients. 
• The TG M95 protocol and the association VIP (Etoposide, 
ifosfamide, and cisplatin) were used for the Yolk sac tumor.
The local recurrence and metastases are the risk for testicular 
and para-testicular tumors in children [29]. These complica-
tions were noticed in 2 patients. After conservative surgery, the 
rate of recurrence varies from 1.1 to 5%, and testicular atrophy 
from 0 et 0.37% [29,30].

Mortality in childhood is low, with prepubertal testicular can-
cer having a survival rate of 99% at 5 years [4,10]. No case of 
death was reported; one patient was lost for follow-up. The 
5-year overall survival rate for all of our patients was 86% in 
all stages. 

Conclusion
Testicular and paratesticular tumors represent rare entities in 
childhood and adolescence, their knowledge is of great rele-
vance for an adequate diagnosis and treatment, given their his-
tological, evolutionary, and therapeutic characteristics, well-
differentiated concerning those found in postpubertal patients 
or adults. Its low incidence makes universal therapeutic guides 
difficult to obtain and, in many cases, certain therapeutic as-
pects are still analyzed from the experience of different groups 
with non-comparable individualized treatments.
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