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Abstract
Scrotal pathologies are frequently seen in pediatric popu-
lation. There are plenty of diseases that can be seen with 
similar clinical findings. These are generally benign lesions 
that can be diagnosed by simple physical examination and 
radiological techniques. Most of the clinicians are familiar 
with these diseases and are able to manage them. The 
problematic diseases of scrotum are testicular masses. 
They are seen rarely, but when they are diagnosed, they 
cause anxiety in both family and clinician. This may cause 
overtreatment of these diseases, as it is proposed to be in 
adult patients. However, these tumors have different char-
acteristics in pediatric population. They also differ between 
prepubertal and postpubertal pediatric patients. Like his-
topathological properties, malignancy potentials of testis 
tumors are different in prepubertal ages. Benign tumors 
are much more frequent in pediatric group. This gives the 
clinician an opportunity for conservative treatment. Testis 
sparing surgery which is performed rarely for adult testis 
tumors, can be very efficient for prepubertal patients. 
According to oncologic principles, conservative surgery 
must be performed only for absolutely indicated patients. 
For this reason, clinicians must have the idea how to differ-
entiate benign and malign testicular masses. In this review, 
we summarized the most common testicular pathologies in 
children, and tried to point out the principles of evaluating, 
differentiating and treating benign and malignant testicular 
masses of pediatric age group.
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Özet
Pediatrik hasta popülasyonunda skrotal patolojilere s k 
olarak rastlanmaktad r. Benzer klinik bulgular  gösteren 
çok say da hastal k mevcuttur. Bunlar basit fizik muayene 
ve radyolojik tekniklerle tan  konabilen genellikle benign 
lezyonlard r. Klinisyenlerin ço u bu hastal klara al kand r 
ve kolayl kla tedavi edebilir. Skrotumun problemli hasta-
l klar  testiküler kitlelerdir. Ender görülmekle birlikte, tan  
konduklar nda hem ailede hem de hekimde anksiyeteye 
neden olurlar. Bu durum, yeti kin hastalardaki yakla ma 
benzer olacak ekilde a r  tedaviye neden olur. Ancak bu 
tümörler pediatrik popülasyonda farkl  karaktere sahiptir. 
Ayr ca prepubertal ve postpubertal pediatrik hastalarda 
da farkl l k göstermektedir. Testis tümörlerinin histopa-
tolojik özellikleri yan nda malignansi potansiyeli de pre-
pubertal dönemde farkl d r. Pediatrik dönemde benign 
tümörler daha s kt r. Bu durum hekime daha konservatif 
tedavi uygulayabilme imkan  vermektedir. Yeti kin has-
talarda ender olarak uygulanan testis koruyucu cerrahi 
prepubertal hastalarda çok tetkili olabilir. Onkolojik pren-
siplere göre koruyucu cerrahi, kesin endikasyonu olan 
hastalarda uygulanmal d r. Bu nedenle klinisyen benign 
ve malign testis kitlelerinin ayr m na yönelik bilgi sahibi 
olmal d r. Bu derlemede çocukluk ça ndaki en s k testis 
patolojilerini özetleyerek, ve benign ve malign testis kit-
lelerinin de erlendirilmesi, ay r c  tan s  ve tedavisi için 
temel prensipleri vurgulad k. 

Anahtar sözcükler: Pediatrik; teratom; testis tümörü; yolk kesesi.
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Scrotal pathologies in pediatric population are 
common. A wide spectrum of diseases and conditions 
can be involved in the differential diagnosis of similar 
clinical findings. While scrotal pain is the main symp-
tom of some scrotal pathologies, others may present 
only with a scrotal mass or swelling without any pain. 

Whatever the symptoms are, scrotal abnormalities 
can cause a serious anxiety for both patients and their 
family. This, positively cause early intervention and 
treatment of most cases but sometimes, negatively 
cause over and aggressive treatment. Scrotal masses, 
especially scrotal tumors in pediatric population 
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can be the best example of overtreated pathologies 
of scrotum. Although, palpable testicular masses in 
adults are mostly reported to be malignant and need 
radical surgery, this clinical situation is different in 
pediatric population. 

Nearly 50% of painless scrotal masses in children 
are benign and they do not require aggressive surgi-
cal treatment.[1-3] On the other hand, tumors with very 
malignant behaviour can also be seen in pediatric 
population. So underestimating the diagnosis and 
treatment strategy for this group of patients may 
cause fatal results. In this review, we summarized 
the common pathologies in the differential diagnosis 
of scrotal diseases, and focused on the benign and 
malign testicular tumors in pediatric group.

General principles of evaluating pediatric 
scrotal masses

Since most of the scrotal pathologies have spe-
sific clinical and radiological findings, urologists can 
clearly diagnose and treat most of the pediatric scrotal 
masses. According to anatomic location and clinical 
presentation, these can simply be cathegorized in four 
groups (Table 1): 

Testicular painful scrotal masses

Testicular painless scrotal masses

Extratesticular painful scrotal masses

Extratesticular painless scrotal masses

Non-tumorous masses

Most common painless scrotal masses in pediatric 
group are inguinal hernia, hydrocele, varicocele and 
spermatocele. They form more than half of the pedi-

atric scrotal pathologies. As they are easily diagnosed 
by physical examination and simple radiological inves-
tigations (scrotal ultrasonography and doppler ultra-
sonography), misdiagnosis is rare for these diseases. 
There are only a few points that a urologist must be 
aware of, during the evaluation of these pathologies:

1. Most of the simple scrotal hydoceles resolve by 
the age of 1 year. So both the clinician and fam-
ily must be patient during this period not to act 
aggressive for treatment. 

2. Blood can be found in hydrocele sac which can be 
related with intraabdominal bleeding and can be 
associated with incomplete occlusion of umbilical 
vessels or a splenic rupture. Thus, this clinic must 
alert the clinician for further evaluation.

Hydrocele may be seen in 10% of testicular 
tumors. Thus, ultrasonography should be done, 
especially in patients when physical examination 
is ineffective in evaluating the testis. 

A prepubertal varicocele or a right sided varico-
cele in children may be related with an abdominal 
or retroperitoneal mass. So the clinician should 
search these locations for further evaluation.

An unnecessary surgery for epididymal cysts may 
cause an injury to rete testis which may lead to 
infertility. Thus clinician should be carefull while 
deciding surgery for these patients. 

In pathologic specimen studies, torsion of appen-
dix testis (hydatid of Morgagni) seem to be a 
frequent reason of acute testicular pathologies in 
pediatric group (9-43%).[4-6] So a clinician shuld 
consider this pathology in differential diagnosis of 
painful scrotal pathologies in pediatric patients. 

Table 1. Clinical categorization of scrotal masses according to anatomic location and clinical findings

 Testicular painful Testicular painless Extratesticular painful Extratesticular painless
 masses masses masses masses

 Torsion of Malignant testicular Epididymitis Hernia
 spermatic cord tumors

 Orchitis Benign testicular tumors Torsion of appendix testis Hydrocele, hematocele

 Testicular trauma In utero extravaginal  Torsion of epididymis Adenomatoid epididymis tumor
 (rupture, hematoma) torsion 

 Hemorrage into tumor  Incarcerated hernia Soft tissue tumors
    Benign or malignant

 Kawasaki disease   Idiopathic scrotal edema

 Henoch-Schonlein purpura   
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Tumorous masses

Pediatric testis tumors are rare tumors representing 
1-2% of all pediatric solid tumors. The incidence of 
these tumors are 0.5-2/100,000 children.[7] Although 
they arise from the same organ, they are histologically, 
genetically and clinically different from adult popula-
tion. While seminoma and mixed germ cell tumors are 
the most common tumor types in adult group, they are 
almost only seen in postpubertal group of pediatric 
population. From histological aspect, testis tumors in 
children are generally in single type (mixed type in 
adults) and genetically they are mostly euploid tumors 
(aneuploid tumors in adults).[8,9] The major clinical 
difference between adult and pediatric testis tumors is 
malignancy potential. Nearly 95% of the adult testis 
tumors are malign, whereas testis tumors with benign 
property is seen much more in pediatric population. 

Histology of prepubertal testis tumors

The histological types of testis tumors according to 
prepubertal testis tumor registry (PTTR) data are sum-
marized in Table 2.[10] As reported in prepubertal testis 
tumor registry, yolk sac tumor is most frequent type of 
testis tumor in children. Teratoma, which is a benign 
tumor in prepubertal children, is in the second place. 
But in the literature, there are series debating this data.
[1,12,13] In a prevelance study, Pohl et al.[1] reported that 
teratoma forms 48% of all testicular tumors in prepu-
bertal children which is followed by yolk sac tumor 
(15%). Epidermoid cyst, which is also a benign tumor 
is found in 14% of patients. So they reported that nearly 
60% of testicular tumors are benign. As a conclusion, 
they pointed to the idea that the different prevelance 
ratios in PTTR series can be due to underregistiration 
of benign testicular pathologies to the data base of 
PTTR.[1] Similar to these findings, Taskinen et al.[14] 
reported that 16 of 34 patients (47%) had teratoma 
while 6 of 34 (17%) had yolk sac tumor in their series. 
As their overall estimation, the prevelance of benign 
lesions are 68%, while remaining seem to be malignant 
tumors. On the other hand, Ciftci et al.[15] reported the 
predominance of yolk sac tumors in their 51 patients’ 
serial which is similar to the reports of PTTR.

Presentation of prepubertal testis tumors

According to PTTR data, testis tumors represent 
as a painless scrotal mass in 88% of patients. In 11%, 
a hydrocele can be the reason for patients evalua-

tion. Scrotal pain due to bleeding into tumor can be 
another type of presentation in a limited number of 
patients.[11] Because most of the testicular tumors 
has been diagnosed in early stage, symptoms due to 
metastasis is rarely seen. If this is the situation, bone 
and central nervous system symptoms can be the rea-
son of patients’ presentation. 

Clinical evaluation of prepubertal testis tumors

For the diagnosis of prepubertal testis tumors, 
ultrasonography is a very useful radiological tech-
nique. It can distinguish intratesticular and extrates-
ticular pathologies with a high sensitivity and specif-
ity.[16] Although some special ultrasonographic find-
ings were defined, none of them are able to discrete 
malignant and benign testicular tumors. Radiologic 
evaluation for metastasis must be done after the 
pathologic evaluation of testicular mass, because high 
percentage of prepubertal testis tumors are benign 
and most of the malignant testis tumors are diagnosed 
at early stage of disease. So abdominal computerized 
tomography and chest radiography are performed 
according to pathological diagnosis. 

Tumor markers are very important for both diag-
nosis and follow-up of malignant testicular tumors in 
pediatric group. Alpha-fetoprotein (AFP) which is an 
albumin procursor that is syntesized by yolk sac, liver 
and gastrointestinal tract of developing fetus, is very 
specific marker for testicular yolk sac tumor. Nearly 
in 90% of yolk sac tumors, this marker is found to be 
increased.[17] It can also be increased in nonsemino-
matous germ cell tumors, hepatocellular carcinoma, 

Table 2. Incidence of pediatric testicular tumors 
according to Prepubertal Testis Tumor Registry data[11]

Tumor type  No of patients Percent (%)

Germ cell tumors 

 Yolk sac tumor 244 62

 Teratoma 92 23

 Epidermoid cyst 13 3

Stromal tumors 

 Juvenile granulosa cell 11 3

 Sertoli’s cell 10 3

 Leydig cell 5 1

 Non-specified 16 4

Gonadoblastoma  4 1
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viral hepatitis and cirrhosis.[18] Although AFP is very 
important in differentiating yolc sac tumors from 
benign testicular tumors, it can also be found high in 
neonates. Level of AFP in a newborn can be as high 
as 50,000 ng/dL. As it has a 5 days half-life, it starts 
to decline during neonatal life and reach to 0-20 ng/
dL by the age of 8 months.[19] So for patients smaller 
than 6 months of age, AFP is not a useful marker 
in distinguishing yolk sac tumor from benign testis 
tumors. Beta subunit of human chorionic gonado-
tropin (beta-HCG), a tumor marker in adult patients, 
is not useful for prepubertal testis tumors because 
tumors related with beta-HCG is rarely seen in pre-
pubertal children. Clinical evaluation of prepubertal 
scrotal pathologies are shown in Fig. 1.

Management of specific prepubertal testis 
tumors

Yolk sac tumor

Yolk sac tumor is the most common malignant 
histologic type in prepubertal patients. It forms 
nearly 70% of all prepubertal germ cell tumors.[20] 
Macroscopically, it is friable, mucoid and yellow to 
pale gray in appereance. Microscopically, glomeru-
loid bodies (Schiller-Duval), embryoid bodies and 
hyaline bodies are histopathologic features. Positively 
staining with AFP makes the exact diagnosis of this 
tumor. Yolc sac tumors in prepubertal period differs 
from postpubertal and adult patients. Although it is 
found to be more aggressive in adult patients, 85% of 
yolk sac tumors are stage 1 tumors that do not make 
any metastasis before diagnosis in prepubertal ages.
[21] They are pure tumors that does not shelter any 
other cell types, which is very random in adult popu-
lation. The way of metastasis also differs from adults. 
Lymphatic spread is far more responsible for metas-
tasis in adult patients, but in children, hematogenous 
way has also an important role in tumor metastasis. 
For this reason, organ metastasis is seen more fre-
quently than lympatic metastasis in children. Related 
to this data, Wu et al.[21] reported 20% lung metastasis 
compared to 4-6% of retroperitoneal lymph node 
metastasis in their patients. Similar to this finding, 
Grady et al.[21] reported hematogenous and lymphatic 
spread was 40% and 28%, respectively and most 
common site of metastasis was lungs.[20] As dictated 
before, AFP is very important in both diagnosis and 

follow-up of yolk sac tumors in pediatric patients. It 
is well documented that, in 92% of yolk sac tumors, 
there is an increase in AFP levels.[11]

Radical inguinal orchiectomy is the standard sur-
gical approach for yolk sac tumors. As it is diagnosed, 
it should be removed with high ligation of spermatic 
cord. AFP levels are supposed to decrease after orchi-
ectomy, if tumor is confined to testis which means 
the early stage of disease (stage 1). These patients 
can be safely followed up without any adjuvant 
treatment. Suggested follow-up protocol for these 
patients is the monthly serum AFP measuremet for 2 
years, chest radiography in 2 months for 2 years, and 
abdominopelvic computerized tomography in every 
3 months for a year and in 6 months till 2 years.[22] 
After 2 years of survelliance without any recurrence, 
follow-up periods can be prolonged to 6 months or a 
year. The recurrences can be diagnosed by elevation 
of AFP levels and nearly all of them can be managed 
by chemotherapy. 

Patients whose AFP levels do not decrease to 
normal limits after surgery or who has metastatic 
radiological finding must be treated with multi-agent 
platinum-based chemotherapy. Although retroperito-
neal lymph node dissection (RPLND) is very routine 
surgical approach in adult testis tumor treatment, it 
is limited in prepubertal patients, because of its high 
rate complications (e.g. bowel obstruction, gastro-
intestinal bleeding, renal artery ligation, ejaculatory 
dysfunction) and the property of tumor metastasis 
route.[10] It can be performed to patients whose AFP 
levels are high or have residual retroperitoneal mass 
after chemotherapy. RPLND can also be performed 
to patients with stage 1 tumors whose AFP levels are 
normal before orchiectomy. This is because AFP will 
not help to clinician in the follow-up of patient for 
the recurrence. If needed, RPLND can be performed 
as a standard or modified technique. In standard tech-
nique, all lymphatic tissue from renal hilum to 2 cm 
beyond the bifurcation of the common iliac arteries 
must be excised. In modified technique, more limited 
excision is done. For right-sided tumors, it is limited 
to anterior surface of aorta and right common iliac 
artery and for left-sided tumors, limit is anterior sur-
face of venacava and left common iliac artery.

Radiotherapy is not used in treatment of yolc sac 
tumors. Although tumor is radiosensitive, treatment 
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Figure 1 Clinical evaluation of prepubertal scrotal pathologies. AFP: Alpha-fetoprotein.
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doses are toxic for pediatric patients.[23] It can only 
be performed to patients who have metastasis that 
is resistant to chemotherapy and are unsuitable for 
surgical resection. Disease-free survival of this tumor 
is greater than %95 and even in stage 3 patients, this 
ratio reaches to 90% by the help of chemotherapy.
[24,25] Recurrences can be observed in 18-22% of stage 
1 tumors, but they can easily be treated by adjuvant 
therapies.

Teratoma

Teratoma is the most common benign testicular 
tumor in prepubertal patients. Although it is the 
second most common testicular tumor after yolc sac 
tumor in PTTR data, there is some evidence that it 
can be much more frequent due to underregistration. 
There are some single instutition data reporting that 
the prevelance of teratoma is nearly 50% of all testic-
ular tumors of prepubertal ages.[1,12,13] It is formed by 
3 embryological germ cell layers (ectoderm, meso-
derm, endoderm). This cause different histological 
appereance of the tumor grossly. There may be cystic 
areas and/or calcifications in the tumor that can be 
detected by ultrasonography, but these are not spe-
cific this tumor. In the histopathological evaluation of 
teratoma in adults and postpubertal children, 88% of 
patients have germ cell tumor at the same time. But, 
it is very rare that nearly all teratoma are pure benign 
tumors in prepubertal patients.[26]

AFP does not increase in teratomas. It is very use-
ful in differentiating teratoma from yolc sac tumor.
[23] The only exception is the neonatal period where 
AFP is physiologically over normal limits. Treatment 
for prepubertal teratoma is testis-sparing enucleation. 
It is a safe technique, if it is performed in selected 
patients according to principles of oncologic surgery. 
Spermatic cord must be mobilized and atraumatically 
occluded before enucleation of the tumor. Tumor can 
easily be enuclated by simple maneuvers. If it is infil-
trative that can not be enucleated easily, malignancy 
must be proposed and surgery must be changed to 
radical orchiectomy. A frozen section must be per-
formed during operation. As it confirms the diagnosis 
of teratoma, testis sparing surgery can proceed. 

Another key point of testis sparing surgery is, 
pubertal development in older children must be 
checked from normal testis tissue. If there is sign 

of pubertal development, orchiectomy must be per-
formed because of high malignancy risk of teratomas 
in postpubertal patients. Rushton et al.[27] reported no 
recurrence after testis-sparing enucleation. Similar 
results were reported by different authors proving the 
safety of testis sparing enucluation.[28,29] In a 10-year 
follow-up study, Sugita et al.[12] reported that no tes-
ticular atrophy occured as none of the patients had 
recurrence. For prepubertal teratoma, there is no need 
for further metastatic evaluation and surveilance pro-
tocol. But postpubertal patients with teratoma must 
be evaluated and followed up like adult germ cell 
tumors.

Epidermoid cyst

Epidermoid cyst is also a benign form of testis 
tumor that is ectodermal origin. Similar to prepu-
bertal teratomas, they are well-circumsized, benign 
tumors that mostly do not metastase. There is no germ 
cell tumors associated with prepubertal epidermoid 
cyst and AFP levels do not increase. Similar to other 
types of testis tumors, ultrasonograhy is very usefull 
for diagnosis. Mixed echogenity areas that have both 
hyperechoic and hypoechoic partions are seen in 
ultrasonography. Although these are very spesific for 
epidermoid cysts, they are not pathogonomic.[30,31] 
Testis sparing surgery is the choice of treament for 
this tumor. Principle of surgery is same as in the 
prepubertal teratoma patients. Ross et al.[31] reported 
no recurrence or metastasis in their series after testis 
sparing enucleation. So these tumors do not need any 
further evaluation or follow-up. 

Other types of testicular tumors

Seminoma and mixed germ cell tumors are very 
rare in pediatric group. If pathologic evaluations 
report these tumor types, patients must be treated like 
adult germ cell tumors. Stromal tumors like juvenile 
granulosa cell tumor, Sertoli cell tumor, Leydig cell 
tumor may also be seen. These are hormonally active 
tumors that can cause gynecomastia and can be 
related with precocious puberty. They must be treated 
like adult testis tumors, but testis sparing surgery can 
be performed to leydig cell tumor because of its low 
metastatic property. 

Testicular tissue may be a place for metastasis 
of other diseases. Mostly leukemia and lymphoma 
metastases to the testis in pediatric group. They form 

398 Türk Üroloji Dergisi - Turkish Journal of Urology 2010;36(4):393-400



nearly 5% of all pediatric testis tumors and are gener-
ally seen bilateraly.[32] History of primary disease or 
evaluation of the children for the primary disease may 
help the diagnosis. If this is done, a wedge testicular 
biopsy will give the exact diagnosis. Local radio-
therapy and systemic chemotherapy is the choise of 
treatment for this diagnosis.[33] 
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