
Abstract

Objective: To perform a comparative assessment of the clinical and epidemiological aspects of testicular 
tumors in childhood and adolescence.

Methods: Retrospective analysis of medical records of patients with testicular or paratesticular neoplasms. 
Patients under 10 years were classified as children and patients between 10 and 20 were classified as adolescents. 
The obtained results were compared through the two-sample test for proportions: non-parametric Mann-Whitney 
test and log-rank test.

Results: 60 patients were admitted in the period from January 1992 to July 2009: 34 children and 26 
adolescents with testicular or paratesticular neoplasms. The main manifestations were testicular tumor and scrotal 
pain.  Pain complaints were more common in adolescents (p = 0.006), who presented a mean time from disease 
onset to diagnosis of 4.9 months, longer than children, who presented a period of 2.3 months from disease onset 
to diagnosis (p = 0.01). Histological types were as follows: germ cell tumors in 32/60 (53%), rhabdomyosarcomas 
(RMSs) in 23/60 (38.3%), and other in 5/60 (8.3%). Adolescents presented a higher incidence of RMSs, lymph 
node metastases (p = 0.003) and distant metastases (p = 0.035). Differences in survival rates among the studied 
patients were not statistically significant, the only indicative being that survival in RMS cases is longer for children 
(p = 0.072).

Conclusion: Compared to children, adolescents with testicular tumor presented longer time from disease onset 
to diagnosis, aggressive histological type and advanced illness at diagnosis, despite the small sample analyzed. 
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Introduction

In pediatric oncology, testicular tumors are examples 
of neoplasms that present a bimodal pattern of incidence, 
with a peak for children and another for adolescents.1-3 
Although rare, these tumors have diverse clinical, 
epidemiological and histological characteristics and distinct 
biological behavior for different age ranges.4 These tumors 
are difficult to diagnose in adolescents because diagnosis 
depends on the patient’s complaints and willingness to 
seek medical assistance. 

Testicular tumors are rare and correspond to 1-2% of solid 
pediatric tumors in males.5 According to the Surveillance, 
Epidemiology, and End Results (SEER) program, from the 
U.S. National Cancer Institute, the incidence of testicular 
tumors was 1.27 per 100,000 in patients younger than 20 
years in 2008.6 According to the Brazilian National Cancer 
Institute (Instituto Nacional do Câncer, INCA), 4.11% of 
all cancers diagnosed in male patients aged up to 18 years 
in the municipality of São Paulo were caused by malignant 
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gonadal neoplasms, at an incidence rate of 0.9 per 100,000; 
30.3% of these cases affected children aged 0-9, and 
69.7% adolescents aged 10-18.7 A Brazilian study based 
on hospital records revealed that germ cell neoplasms 
and other gonadal tumors accounted for 2.9% of the total 
number of tumors diagnosed in males.8

Testicular tumors are a heterogeneous group of 
neoplasms with distinct biological behavior, different 
histological types and variable prognosis. They are divided 
into two main categories: germ cell tumors (GCTs) and non-
germ cell tumors, derived from the stroma or spermatic 
cord.9 Rhabdomyosarcomas (RMSs), malignant tumors 
originated from primitive mesenchymal cells, are the ones 
most frequently found in the paratesticular region. 

Considering that there are no publications in Brazil 
reporting on clinical and epidemiological differences between 
testicular tumors in children and adolescents, the objective of 
the present study was to perform a comparative assessment 
between these two age groups at a Brazilian pediatric 
oncology center. In the international literature, some 
small sample studies similar to this one were found; with 
sample sizes ranging from 11 to 68 patients.10-12 A similar 
study that compared the profiles of histological subtypes 
of testicular tumors between children and adolescents 
included 31 patients.3

Methods

This study performed a retrospective review of the 
medical records of patients with testicular or paratesticular 
neoplasms admitted between January 1992 and July 2009 
to a Brazilian University Hospital specialized in pediatric 
oncology. Inclusion criteria were as follows: age equal to 
or lower than 20 and anatomopathological exam confirming 
the diagnosis of testicular neoplasm. The study excluded 
non-primary solid testicle tumors (metastases) and 
lymphoproliferative neoplasms (lymphoma and leukemia). 
A total of 65 patients were admitted during the studied 
period and five were excluded from the analysis: three had 
started the treatment at a different health service and had 
insufficient data on the records, and two were older than 20 
at diagnosis. Patients were classified as children (under 10 
years) and adolescents (10-20). The analysis of the records 
included clinical presentation, age at diagnosis, time since 
disease onset, histological type of neoplasm, metastases 
at diagnosis, alpha-fetoprotein tumor markers (AFP) and 
human chorionic gonadotropin (β-HCG), type of treatment 
and disease course. 

Patients were staged according to the TNM system. 
However, because of the small sample analyzed, a simplified 
classification was chosen: localized tumors and metastatic 
tumors. Children and adolescents were compared using 
the two-sample test for proportions: non-parametric Mann-
Whitney test and log-rank test, depending on the variable 

analyzed. The overall survival curves were estimated using 
the Kaplan-Meier method. Follow-up time was considered 
to be from the day of the surgery or anatomopathological 
exam  until the date of the last evaluation or death. 

The confidence level used was 95% and the programs 
used were Minitab 14 and XLSTAT 2010. This study was 
approved by the Research Ethics Committee of the Institution 
where it was conducted.

Results

Of the 60 patients with testicular or paratesticular tumor, 
34 were children aged between three months and nine 
years, with a mean of 2.3 years and a median of 1.9 years. 
Among the 26 adolescents, ages ranged between 10 years 
and 19 years and six months, with a mean of 16.3 and a 
median of 17 years. Regarding laterality, 36 patients (61%) 
presented tumor in the left testicle, 23 (39%) in the right 
testicle and one patient did not present this information 
on the records. 

The clinical manifestations of children with testicular 
tumor were the following: scrotal tumor in 30/32 (93.8%), 
fever in 3/32 (9.4%), scrotal pain in 2/32 (6.3%), local 
hyperemia in 2/32 (6.3%), extratesticular pain in 1/32 
(3.1%) and weight loss in 1/32 (3.1%). Two children did 
not present this information on the records.

The clinical manifestations of adolescents with testicular 
tumor were as follows: scrotal tumor in 25/26 (96.2%), 
scrotal pain in 9/26 (34.6%), extratesticular pain in 4/26 
(15.4%), local hyperemia in 3/26 (11.5%), weight loss 
in 3/26 (11.5%), fever in 1/26 (3.8%) and other in 8/26 
(30.8%). Concerning the frequency of clinical presentation 
among children and adolescents, the result of the analysis 
was statistically significant only for the presence of 
scrotal pain (p = 0.006). It should be highlighted that 
patients reported one or more of the symptoms and one 
of the adolescents presented cryptorchidism. In five cases 
(8.6%), four children and one adolescent, the tumors 
were asymptomatic and were diagnosed in routine medical 
examinations.

Within the child group, the mean time from onset of 
symptoms to diagnosis was from 2 to 3 months, and the 
median was 2 months (2-month standard deviation). In the 
adolescent group, the mean time from onset of symptoms to 
diagnosis was 4.9 months, with a median of 4 months (3.7- 
month standard deviation). Adolescents presented a longer 
period of disease duration than children (p = 0.01).

The distribution of the tumors by histological type was as 
follows: 32 (53%) GCTs, 23 (38.3%) RMSs and five tumors 
of other histological types: three stromal cell tumors, one 
desmoplastic and one undifferentiated (Figure 1).

GCTs occurred in 22 children and 10 adolescents with 
the following subtypes: 17 cases of endodermal sinus, seven 
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Figure 1 - Histological distribution of testicular Neoplasms in children and adolescents (n = 60)

RMS = rhabdomyosarcoma; GCT = germ cell tumor.

Figure 2 - Number of cases of germ cell tumor (n = 32) and  
Rhabdomyosarcoma (n = 23) according to age

mixed, three embryonal carcinomas, three teratomas, one 
seminoma and one teratocarcinoma. The most frequent 
tumor among children was the endodermal sinus tumor, 
in 17/22 (77.3%) and, among adolescents, the mixed 
tumor, in 7/10 (70%). RMSs affected eight children and 15 
adolescents, and other tumors affected four children and 
one adolescent. The age distribution of GCTs and RMSs 
was bimodal, with a peak for children younger than 4 and 
another for adolescents (Figure 2).

At diagnosis, the involvement of regional lymph nodes 
occurred in 10/34 (24.4%) children and in 17/26 (65.4%) 
adolescents. In GCT patients, 8/22 (36.4%) children and 
8/10 (80%) adolescents presented regional metastases. 

Adolescents with GCT presented higher incidence of lymph 
nodes metastases in comparison to the children (p = 0.007, 
proportions test). 

Among RMS patients, lymph node involvement in 
adolescents occurred in 8/15 (53.5%) and 1/8 (12.5%) in 
children. Adolescents with RMS presented a higher incidence 
of lymph node metastases than the children (p = 0.054, 
proportions test). Considering all the cases analyzed, children 
with testicular tumors presented a lower incidence of lymph 
node metastases (p = 0.003, proportions test). 

In GCT patients (children and adolescents), the main 
sites of distant metastases were lung and liver. In RMS 
patients, distant metastases occurred only in adolescents, 
in the following sites: lung, in 5/15 (33.3%); bones, in 2/15 
(13.3%); and bone marrow, in 1/15 (6.7%). Considering all 
cases analyzed, children with testicular tumors presented a 
lower incidence of non-lymph node metastases (p = 0.035, 
proportions test) while compared to adolescents with 
neoplasms in the same site. 

AFP was high in 21/28 (75%) patients with GCT at 
diagnosis, and the β-HCG levels were high in 8/20 (40%). 
All endodermal sinus tumors presented AFP elevation at 
diagnosis. In patients with mixed tumors, three presented 
high AFP and β-HCG, one presented high AFP, and two 
presented high β-HCG. The AFP levels were not measured 
in four GCT patients and the levels of β-HCG were not 
measured in 12 patients. The treatment of all patients 
was surgical (unilateral orchiectomy) and 47/60 (78.3%) 
received adjuvant therapy. Among adolescents, only in one 
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Figure 4 - Overall survival time for children (n = 8) and adolescents 
(n = 15) with rhabdomyosarcoma, estimated by Kaplan-
Meier

Figure 3 - Overall survival time for children (n = 22) and 
adolescents (n = 10) with germ cell tumors, estimated 
by Kaplan-Meier 

case of a mixed GCT patient, there was no need for adjuvant 
therapy. Among children, 12/34 (35.3%) were treated only 
with surgery. Chemotherapy was administered to all RMS 
patients after the surgical removal of the tumor. 

A 5-year overall survival rate was estimated for patients 
with testicular tumor: GCT (85.5%) and RMS (79.5%). 
The confidence interval used was 95%. In GCT patients, 
the overall survival rates were 89.5 and 75% for children 
and adolescents, respectively (p = 0.429) (Figure 3). For 
patients with testicular RMS, the 5-year survival rate was 
estimated in 100%, and for adolescents, in 65% (p = 0.072) 
(Figure 4). Of 60 patients assessed in the study, nine died: 
three children (one desmoplastic tumor and two GCTs) and 
six adolescents (four RMSs and two GCTs). The causes of 
death were tumor progression in all cases. Due to the small 
sample presented, patients with other histological types 
were not analyzed.

Discussion

The presence of tumor in the scrotum was the most 
frequent manifestation among testicle neoplasms and 
occurred in 55/58 (94.8%) patients, which is consistent with 
the literature on the subject.5,12 An interesting finding was 
the report of scrotal pain in 11/58 (19%), more common in 
adolescents than in children (p = 0.006), since tumors are 
usually asymptomatic and without inflammation signs.5,12 

Of 161 children with scrotal tumor evaluated by Yuan et al., 
72% presented neoplasms, 13.7% presented malformations 
and 14.3% presented inflammatory lesions.13

In the present analysis, one adolescent presented 
cryptorchidism, which is one of the main risk factors for 
the development of testicle neoplasms.14 No cases with 
associated hydrocele were found in the present study, 
though literature reports that hydrocele may be associated 
with testicular tumor in 15 to 50% of cases.4 It should be 
highlighted that this study was a retrospective analysis with 
a limited sample size. 

Adolescents presented a mean time from disease onset 
to diagnosis of 4.9 months, which was significantly higher 
(p = 0.01) than the mean time for the children. In childhood, 
the mean time from disease onset to diagnosis was 2.3 
months. This difference in diagnosis time may be due to 
the  lower frequency of medical routine examinations among 
adolescents and also due to the fact that parents, who are 
responsible for the hygiene care of their children, would be 
more attentive to physical changes, being able to promptly 
identify changes such as an enlarged scrotum.

AFP levels were high in all GCT patients with the 
endodermal sinus subtype, what is in line with findings in 
literature.12,15-17 Beta-subunit human chorionic gonadotropin 
was high in five out of seven patients with mixed tumors. This 
indicator is normally high in patients with mixed tumors who 
present clones of syncytiotrophoblastic cells and occasionally 
high in embryonal carcinoma subtype tumors. β-HCG was 
also high in three out of five patients with embryonal 
carcinoma in the study of Taskinen et al.16,17 

In the patients with testicle tumor analyzed, the most 
frequent histological type was the GCT (53%), what is in 
accordance with findings in literature.12,18 Among the GCTs, 
the most common histological subtypes in childhood are 
endodermal sinus tumors and teratomas, while seminomas, 
embryonal carcinomas and mixed tumors are more common 
in post-puberty.19  The endodermal sinus tumor was the 
most common GCT, accounting for 28.3% of total. These 
tumors occurred in children with a mean age of 1.7 years, 
accordingly to findings in other publications.12,18  In those 
publications, the percentages of this histological type were 
25 and 45.1% respectively.12,18 Teratomas affected young 
children, with a mean age a little higher than the one 
for the endodermic sinus tumor, which was 3.4 years, in 
accordance with the literature.5,12,17  Some studies suggest 
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that the teratoma is the most common type of tumor in 
childhood, and it may be underreported due to its benign 
character.5,12,20,21 The mixed GCTs were diagnosed only in 
adolescents and accounted for the majority of GCTs in this 
age group (70%). Terenziani et al. found similar results: 
of 31 patients with GCT analyzed, the 10 which presented 
endodermal sinus tumor were children, and the 11 affected 
by mixed tumors were adolescents.3 

RMS was the second most frequent histological subtype 
(38.3%) and affected patients with higher mean age at 
diagnosis, what is in line with two other similar studies.12,18 
The fact that this neoplasm affects older patients could 
have influenced the larger incidence in our study, once it 
corresponded to approximately 19%12,18 in the two former 
studies mentioned. In fact, in the Metcalfe et al. study, which 
analyzed only patients aged < 12 years, RMS accounted 
for 27% of total, while among the studied patients, from 
the same age group, the RMS totaled 27.8%. 5  

Only three patients (5%) were affected by stromal tumor, 
while in literature its frequency ranges from 4 to 11%.5,12,15,18   

In one of the affected adolescents, this tumor presented 
aggressive behavior with distant metastases, although it 
is usually described as having a good prognosis and rarely 
manifesting through endocrine-related alterations.22 In the 
present series, desmoplastic tumor in the paratesticular 
region was diagnosed in one patient. Desmoplastic tumors 
affect mainly the abdominal region, and reports of tumors 
in the paratesticular region are very rare in literature.23

The percentage of metastases of any kind was 50% for 
GCTs and 39.1% for RMSs. In the studies of Sugita et al. and 
Cifti et al., more metastases occurred among the RMSs.12,18 
However, this comparison in not accurate, once these studies 
presented a higher percentage of benign tumor and did 
not present mixed tumors, which were quite metastatic in 
the present study (5/7).12,18 Age was an important factor 
to predict the presence of neoplastic dissemination, once 
adolescents presented a higher incidence of lymph node 
involvement (p = 0.003) and distant metastases (p = 0.035). 
In relation to the RMS, the adolescents presented a higher 
incidence of local and distant metastasis than the children, 
proving that for the same histological type, biological 
behavior may be different. 

Concerning survival, it was longer for GCT patients than 
for RMS patients and it was longer for children, for both 
histological types. However, in none of these comparisons the 
differences were statistically significant, the only indicative 
being that survival for RMS patients is longer for children 
(p = 0.072). The overall survival, estimated in 5 years for 
all the GCTs in children, was 89.5%, similar to the result 
found in the literature on endodermal sinus tumor, which 
was approximately 85%.15

Adolescents with testicular tumor presented longer 
time since disease onset, aggressive histological type and 

advanced illness at diagnosis in comparison to children, 
despite the small sample. Given the scenario, it is considered 
relevant that the adolescents be encouraged to perform 
self-exams at regular medical examinations.24
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