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Testis Sparing Surgery in Pediatric Population

Abstract

In this review, it is aimed to illuminate the place of testicular sparing surgery in childhood testicular tumors in the light of current literature. The importance of 
organ-sparing surgery is highlighted because a significant portion of childhood testicular tumors are benign and organ-sparing surgery reduces morbidity without 
affecting disease-related survival. Testis sparing surgery can be considered as an alternative to radical inguinal orchiectomy in synchronous bilateral testicular tumors, 
metachronous contralateral tumors, and in the presence of normal solitary testis if preoperative testosterone level is normal and the tumor size is less than 30% of 
the testicular volume. However, definite recommendations could not be determined due to the lack of literature data.
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Introduction

Testicular tumors constitute 1-2% of all childhood solid tumors 
(1,2,3) and more than 74% of them are benign (4). The 
incidence of childhood testicular tumors is 0.52/100,000 (5). 
The incidence of testicular tumors in the postpubertal period 
is 10 times higher than in children under 12 years of age. The 
incidence of testicular tumor peaks especially under the age of 
3 and during adolescence (15-18 years) (2,6). Undescended 
testis, testicular atrophy, infertility, contralateral testicular germ 
cell tumor, familial testicular germ cell tumor and gonadal 
dysgenesis are among the risk factors for malignant testicular 
tumor in children. The risk in undescended testis increases 
4.8 times (7). It was reported that the risk increases 3.5 times 
in children who were operated on for undescended testis 
after the age of 10 (8). In the prospective population-based 
study conducted by Pettersson et al. (9), it was observed that 
the least risky group was children who were operated on 
before the age of 6 (RR=2.02). It was reported that the risk 
in unilateral undescended testes operated on before the age 
of 10-12 years was reduced by 2-6 times compared to those 
operated on later (10). Testicular tumors seen before puberty 
are generally observed in a single histological type, unlike adult 
testicular tumors (11) and seminomas are not observed in the 
prepubertal period (12). 1p deletion, structural defects in 2p 
and 3p chromosomes, and loss of 6q, which are not common 
in adults, are common in pediatric germ cell tumors. According 

to the Prepubertal Testicular Tumor Registry (PTTR), the main 
testicular tumors are yolk sac tumors and then teratomas. 
Although extensive database analyzes indicated that teratomas 
were more common, the results were inconsistent as these data 
were not limited to prepubertal children (13,14). As a result, 
yolk sac tumors and teratomas are the most common testicular 
tumors seen before puberty. According to PTTR data, the age at 
diagnosis is 16 months for yolk sac tumors and 13 months for 
teratomas (15,16).

Clinical Findings

The most important clinical finding is painless scrotal mass or 
stiffness (50-95%) (1,17,18). In addition, testicular mass can 
be detected after trauma (3%), with detection of hydrocele 
(10%), with the presence of testicular pain or torsion (21%), 
or incidentally (10-53%). Early puberty symptoms and 
gynecomastia can also be counted among the first findings.

Diagnosis

The diagnosis is usually made by scrotal ultrasound (USG) after 
taking anamnesis and performing physical examination. Physical 
examination should be done very carefully in terms of differential 
diagnosis of epididymitis, hydrocele, testicular torsion, orchitis, 
and inguinal hernia. Testicular tumors may be associated with 
hydrocele at a rate of 15-20% (15). Although ultrasonography 
has a high sensitivity in detecting an intra- or extra-testicular 
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scrotal mass, its sensitivity is low in the differentiation of 
malignancy. In intratesticular masses, its sensitivity is over 90% 
(19), but its specificity is 44.4% (20). It is the imaging method 
that should be chosen first because it is easily accessible, reliable 
and non-invasive. In case of malignancy, computer tomography 
or magnetic resonance imaging of abdomen, pelvis and lungs 
are performed.

Tumor Markers

Tumor markers can be helpful in distinguishing preoperative 
histological types and in postoperative follow-up. Alpha-
fetoprotein (AFP) is the equivalent of fetal albumin. AFP is 
produced in fetal yolk sac and later in fetal liver cells. Increased 
AFP values   can be found in pregnancy, hepatocellular cancer, 
cirrhosis, non-seminatous germ cell tumors and viral hepatitis 
(21). AFP is also frequently increased (90%) in yolk sac tumors 
and has a half-life of 5 days. Human chorionic gonadotropin 
(β-hCG) is found to be elevated in choriocarcinoma and 
embryonal cell carcinoma, but these tumors are not common 
in the prepubertal period. Therefore, measurement of β-hCG in 
childhood testicular tumors does not help the diagnosis much 
(22). The half-life of β-hCG is 24 hours. AFP is an important 
tumor marker in the prepubertal period, while β-hCG is a marker 
in rarer cases (2). AFP is physiologically high in healthy infants 
up to 8 months of age. It reaches adult levels up to 1 year of age. 
Therefore, care should be taken in associating AFP levels with 
tumors (2,23). LH, FSH, testosterone and urinary 17-ketosteroid 
levels should be examined in testicular tumors seen with early 
puberty findings.

Classification

Classification is made as primary, secondary and metastatic 
tumors according to their histopathological features. Benign 
primary testicular tumors are consisted of epidermoid and 
dermoid cysts of epithelial origin, Leydig and Sertoli cell tumors 
of sex cord-stromal origin, and teratomas of germ cell origin. 
Teratomas are the most common benign tumors. Primary 
testicular tumors with malignant character are germ cell-derived 
embryonal carcinoma, yolk sac tumors, choriocarcinoma, 
gonadoblastoma, and paratesticular rhabdomyosarcoma. Yolk 
sac tumors are the most common malignant testicular tumors. 
Secondary tumors include testicular lymphoma and leukemia. 
Neuroblastoma and Wilms tumor can metastasize to the testis 
in childhood.

Treatment

The basic approach in the surgical treatment of malignant 
testicular tumor is radical inguinal orchiectomy. There is no 
place for scrotal approach and testicular biopsy except in some 
special cases. In benign tumors, testis sparing surgery (TSS) is 
the basic approach.

• Radical Inguinal Orchiectomy

Radical inguinal orchiectomy is the basic approach in testicular 
tumor with clinically malignant character or diagnosed as 
malignant in frozen examination (24). The fact that the testicles 
are not a vital organ, sperm bank and hormonal replacement 

therapy are among the reasons supporting this surgery. 
However, after inguinal orchiectomy, castration may develop at 
a young age and sexual functions may decrease. It can cause 
psychological effects as well as endocrine and fertility related 
problems.

• Testis Sparing Surgery

Testis-sparing surgery was first performed by Richie (25) in a 
patient with bilateral seminoma. Pediatric TSS was performed 
in a patient with cystic teratoma in 1983 (26). The belief that 
the prevalence of a benign mass originating from the testis 
was low and that biopsy from a malignant mass would lead to 
tumor seeding caused the treatment choice to be limited to 
radical orchiectomy until the 1990s (27). Conservative surgical 
interventions in testicular tumors have come to the fore, with 
improvements in oncological outcomes of testicular tumors, 
long lifespan due to cancer, understanding of the prevalence 
of benign testicular tumors in childhood, and the increasing 
number of non-palpable masses with the widespread use 
of testicular USG (28,29). The high diagnostic value of the 
frozen examination, the increase in the quality of life, and the 
preservation of endocrine functions have made the approach 
that preserves the testis to be preferred. Studies are continuing 
to strengthen the use of TSS in patients in whom the other 
testicle is intact, not only in children with bilateral testicular 
tumors or a single testicle that has lost the other testicle for other 
reasons. Because there is a risk of losing one of the testicles over 
time due to trauma, infection or testicular tumor (30,31,32). In 
addition, in a series of 2.800 patients in whom radical inguinal 
orchiectomy was performed with the preliminary diagnosis of 
testicular tumor, it was observed that the cause was benign tumor 
in 31% of the patients (33). Before this surgery, serum AFP and 
β-hCG levels should be measured and scrotal ultrasonography 
should be performed, and peroperative frozen biopsy should 
be sent (24,34). TSS should be considered teratoma, gonadal 
stromal tumors and epidermoid cysts in the prepubertal period 
(24). According to the results of TSS performed in Leydig cell 
tumors; local recurrence was observed in only one patient 
during an average follow-up period of 4-8 years, and there was 
no local or distant recurrence other than that (35,36,37,38). 
Oncological follow-up is not required in prepubertal patients 
with Leydig cell tumor, gonadoblastoma, teratoma, epidermoid 
cyst and juvenile granulosa cell tumor. However, patients with 
yolk sac tumor and undifferentiated stromal tumor should 
undergo examination for metastatis and be followed up closely. 
Although the European Association of Urology (EAU) guidelines 
do not recommend TSS in patients in whom the contralateral 
testis is healthy, they recommend that TSS can be performed 
in patients with synchronous bilateral tumors, metachronous 
contralateral tumors, or solitary testicles with a tumor volume of 
less than 30% of the testicular volume and a normal testosterone 
level before the operation. Since approximately 82% of these 
testicles have testicular intraepithelial neoplasia (TIN), adjuvant 
radiotherapy (20 Gy) is recommended after surgery (39). 
In the “European Consensus Conference on Diagnosis and 
Treatment of Germ Cell Cancer” 2008 meeting, it was stated 
that testicular sparing surgery might be an alternative procedure 
to radical orchiectomy in the presence of synchronous bilateral 
or metachronous contralateral tumors or in patients with normal 
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preoperative testosterone levels with solitary testis, as in the EAU 
guidelines. It was reported that the presence of TIN should be 
well evaluated and adjuvant radiotherapy should be given in 
unilateral testicular tumors (40). In a 73-patient study conducted 
by the German Testicular Cancer group, 18 Gy radiotherapy 
was given to patients with TIN who underwent TSS, and it was 
observed that disease-free survival was achieved in 98.6% of the 
patients in a 91-month follow-up, that 85% of the patients did 
not need testosterone replacement therapy, and that fertility 
was preserved in 50% of the patients (41). Local recurrence or 
distant metastasis was not detected in any patient with pediatric 
testicular teratoma and epidermoid cyst who underwent TSS with 
a 22-year follow-up period (34,42). In a comprehensive study by 
Heidenreich et al. (27), in the 37-year follow-up of 120 patients 
with testicular epidermoid cyst, no local recurrence or distant 
metastasis was found in any patient. Apart from epidermoid cyst 
and Leydig cell tumor, TSS seems to be an appropriate approach 
in patients with tunica albuginea cysts, intraparenchymal cysts, 
adenomatoid tumor, dermoid cyst, inflammatory pseudotumor, 
postinflammatory fibrosis, granulomatous inflammation, 
hemangioma, and Sertoli cell tumor. The fact that these benign 
lesions of the testis are masses that can be easily diagnosed 
without causing confusion in the frozen incision examination 
facilitates the decision of the surgeon peroperatively (2,3,12,13). 
In a study conducted with 24 patients with negative serum 
markers and a mean age of 10.7 years who underwent radical or 
partial orchiectomy due to unifocal and unilateral intratesticular 
tumor; while TSS was found sufficient for tumors that were 
benign in the final pathological examination and did not contain 
germ cells; lesions containing active germ cell tumor structure 
were not suitable for TSS (43). In the same study, it was reported 
that the frozen pathological examination was compatible with 
the final pathological examination and did not miss patients that 
were not suitable for TSS. Of the patients who were found to be 
unsuitable for TSS, it was found that they were statistically older 
(17.1 vs. 9.3 years; p=0.029). It was stated that 95% (n=19) of 
the children who had a mass less than 2 cm had the appropriate 
pathology for TSS (43).

Surgical Technique

For TSS, after passing the layers with an inguinal incision, the 
external oblique aponeurosis is opened up to the internal ring, 
and the cord structures are suspended and held with a soft 
vascular clamp or turned with a tourniquet. The testis is delivered 
through the inguinal incision, the mass is palpated, and the 
testis is placed in crushed ice. Routine use of intraoperative USG 
is another recommended point in order to detect a small mass 
or a mass focus other than the one previously defined in the 
testis (44,45). The tunica vaginalis is opened over the mass and 
an incision is made around the mass. Excisional biopsy is applied 
to the mass without disturbing the capsule integrity and the 
tissue is sent for frozen biopsy examination. The edges of the 
tunica albuginea are then approximated with a thin, absorbable 
suture. If the frozen result is benign, the clamp is removed and 
bleeding is controlled, the tunica vaginalis is closed, the testis is 
placed in the scrotum, the layers are closed and the operation 
is completed. In case of malignancy, orchiectomy is performed 
if the patient’s other testis is intact. Despite the finding of 

malignancy in an individual with intact contralateral testis, 
there is currently insufficient knowledge to perform TSS. In this 
case, there is a risk of local recurrence, multifocal disease, tumor 
cell cultivation and progression. In patients in whom there is 
bilateral masses or a mass in the solitary testis that is malignant 
as a result of the frozen examination, multiple biopsies are taken 
from the parenchymal tissue remaining after the mass excision, 
and another concomitant malignancy focus or TIN is tried to 
be determined (46,47). Long-term disease-free survival can be 
achieved with tumor enucleation, biopsy from the tumor bed, 
frozen examination, peripheral parenchyma biopsy, radiotherapy 
to the remaining tissue, and close follow-up.

Conclusion

Most prepubertal testicular tumors are benign, but all scrotal 
masses should be evaluated for malignancy. If a palpable scrotal 
mass is detected, scrotal USG should be performed and tumor 
markers should be checked. Today, radical inguinal orchiectomy 
is the gold standard method in the treatment of testicular 
tumors. TSS seems to be an alternative method, especially 
in masses that are thought to be benign in childhood, and 
the authors recommend that the possible benefits and risks 
should be discussed with the parents of appropriate patients. 
If malignancy is detected in the frozen section examination, 
radical inguinal orchiectomy should be continued.
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