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TESTICULAR TUMOR IN CHILDREN

Zafer TURKYILMAZ?
Gékhan ARKAN?
Fazli POLAT?

While testicular tumors constitute approximately 1.2% of pediatric solid tu-
mors, the characteristics and management of these tumors vary according to the
patient’s age and clinical and laboratory characteristics. While testicular cancer
peaks in the 50s in men, the second peak is in adolescence-early adulthood, and
the third smallest peak is younger than 2 years old. In testicular tumors in chil-
dren, 11 years of age is generally used as a guide to determine puberty for histo-
logical features, pathogenesis, disease management and outcomes. While most
prepubertal testicular tumors are benign (70-75%), after puberty, 75% of tumors
are malignant.

The World Health Organization (WHO) made a new classification for tes-
ticular germ cell cancers in 2016 and divided them into two main groups, orig-
inating from germ cell neoplasia in situ (GCNIS derived) and non-GCNIS de-
rived. Tumors originating from GCNIS are usually post-pubertal tumors (Mixed
Malignant germ cell - Embryonal - Teratoma), while those originating from
non-GCNIS are prepubertal neoplasm (Yolk sac — Teratoma — Mixed teratoma &
yolk sac — Epidermoid). Other type of testicular stromal tumors (TSTs) include
Leydig cell, Sertoli cell, and juvenile granulosa cell tumors. TSTs account for
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multidisciplinary team of surgeons and oncologists is required to achieve opti-

mal outcomes in patients with testicular cancer.

REFERENCES

1.

10.

11.

12.

Jarvis H, Cost NG, Saltzman AF. Testicular tumors in the pediatric patient. Semin Pediatr
Surg. 2021 Aug;30(4):151079. doi: 10.1016/j.sempedsurg.2021.151079.

Stein R, Quaedackers J, Bhat NR, Dogan HS, Nijman RJM, Rawashdeh YF, Silay MS, ‘t
Hoen LA, Tekgul S, Radmayr C, Bogaert G. EAU-ESPU pediatric urology guidelines on tes-
ticular tumors in prepubertal boys. ] Pediatr Urol. 2021 Aug;17(4):529-533. doi: 10.1016/j.
jpurol.2021.06.006.

Caldwell BT, Saltzman AF, Maccini MA, Cost NG. Appropriateness for testis-sparing surgery
based on the testicular tumor size in a pediatric and adolescent population. J Pediatr Urol.
2019 Feb;15(1):70.e1-70.e6. doi: 10.1016/j.jpurol.2018.10.011.

Singla N, Wong J, Singla S, Krailo M, Huang L, Shaikh E Billmire D, Rescorla E Ross ], Dic-
ken B, Amatruda JF, Lindsay Frazier A, Bagrodia A. Clinicopathologic predictors of outco-
mes in children with stage I testicular germ cell tumors: A pooled post hoc analysis of trials
from the Children’s Oncology Group. ] Pediatr Urol. 2022 Aug;18(4):505-511. doi: 10.1016/j.
jpurol.2022.04.022.

Srivastava A, Patel HV, Koehne E, Gupta GN, Drachtman R, Pierorazio PM, Bagrodia A,
Elsamra SE, Kim IY, Ghodoussipour S, Singer EA, Jang TL, Patel HD, Barone JG. Survi-
val of nonseminomatous germ cell tumors in pediatric patients and young adults - A sta-
ge group stratified analysis. Urol Oncol. 2022 Apr;40(4):169.e1-169.e12. doi: 10.1016/j.uro-
lonc.2021.12.012.

Spinelli C, Cito G, Morelli G, Ghionzoli M, Bertocchini A, Sanna B, Galli L, Antonuzzo A,
Morganti R, Strambi S. Testicular germ cells tumors in adolescents and young adults: Ma-
nagement and outcomes from a single-center experience. Arch Ital Urol Androl. 2021 Sep
30;93(3):301-306. doi: 10.4081/aiua.2021.3.301.

Aldrink JH, Glick RD, Baertschiger RM, Kulaylat AN, Lautz TB, Christison-Lagay E, Grant
CN, Tracy E, Dasgupta R, Brown EG, Mattei P, Rothstein DH, Rodeberg DA, Ehrlich PE.
Update on pediatric testicular germ cell tumors. J Pediatr Surg. 2022 Apr;57(4):690-699. doi:
10.1016/j.jpedsurg.2021.04.001.

Terenziani M, De Pasquale MD, Bisogno G, Biasoni D, Boldrini R, Collini P, Conte M,
Dall'Igna P, Inserra A, Melchionda F, Siracusa E, Spreafico F, Barretta F, D’Angelo P. Malignant
testicular germ cell tumors in children and adolescents: The AIEOP (Associazione Italiana
Ematologia Oncologia Pediatrica) protocol. Urol Oncol. 2018 Nov;36(11):502.e7-502.e13.
doi: 10.1016/j.urolonc.2018.07.001.

O’Shea K, Tong A, Farrelly P, Craigie R, Cheesman E, Shukla R, Losty P. Management
and outcome of paediatric testicular tumours - A 20 year experience. ] Pediatr Surg. 2021
Nov;56(11):2032-2036. doi: 10.1016/j.jpedsurg.2021.02.063.

Miao X, Li Y, Zhou T, Lv M. Testis-sparing surgery in children with testicular tumors: A sys-
tematic review and meta-analysis. Asian J Surg. 2021 Dec;44(12):1503-1509. doi: 10.1016/j.
asjsur.2021.03.016.

Bois JI, Vagni RL, de Badiola FI, Moldes JM, Losty PD, Lobos PA. Testis-sparing surgery for
testicular tumors in children: a 20 year single center experience and systematic review of the
literature. Pediatr Surg Int. 2021 May;37(5):607-616. doi: 10.1007/s00383-020-04850-6.

LiZ, Zhang W, Song H, Sun N. Testis-Preserving Tumor Enucleation Is Applicable in Children
with Immature Testicular Teratoma. Urol Int. 2021;105(1-2):27-30. doi: 10.1159/000510526.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Testicular Tumor in Children

Metcalfe PD, Farivar-Mohseni H, Farhat W, McLorie G, Khoury A, Bagli DJ. Pediatric testicu-
lar tumors: contemporary incidence and efficacy of testicular preserving surgery. J Urol. 2003
Dec;170(6 Pt 1):2412-5; discussion 2415-6. doi: 10.1097/01.ju.0000097383.09743.£9.

Wang X, Xu S, Tang D, Li M, Wu D, Huang Y. Prepubertal testicular and paratesticular
tumors in China: a single-center experience over a 10-year period. J Pediatr Surg. 2012
Aug;47(8):1576-80. doi: 10.1016/j.jpedsurg.2011.11.005.

Schmiedel S, Schiiz ], Skakkebaek NE, Johansen C. Testicular germ cell cancer incidence in
an immigration perspective, Denmark, 1978 to 2003. J Urol. 2010 Apr;183(4):1378-82. doi:
10.1016/j.jur0.2009.12.058.

Behr GG, Morani AC, Artunduaga M, Desoky SM, Epelman M, Friedman J, Lala SV, See-
kins J, Towbin AJ, Back SJ. Imaging of pediatric testicular tumors: A COG Diagnostic Ima-
ging Committee/SPR Oncology Committee White Paper. Pediatr Blood Cancer. 2022 Oct
2:€29988. doi: 10.1002/pbc.29988.

Nguyen HTK, Terao MA, Green DM, Pui CH, Inaba H. Testicular involvement of acute lymp-
hoblastic leukemia in children and adolescents: Diagnosis, biology, and management. Cancer.
2021 Sep 1;127(17):3067-3081. doi: 10.1002/cncr.33609.

Grogg JB, Schneider K, Bode PK, Kranzbiihler B, Eberli D, Sulser T, Beyer ], Lorch A, Her-
manns T, Fankhauser CD. Risk factors and treatment outcomes of 239 patients with testicular
granulosa cell tumors: a systematic review of published case series data. ] Cancer Res Clin
Oncol. 2020 Nov;146(11):2829-2841. doi: 10.1007/s00432-020-03326-3.

Lambropoulos V, Theodorakopoulos A, Mouravas V, Pazarli E, Godosis D, Kepertis C, Anas-
tasiadis K, Spyridakis I. Testis-Sparing Surgery for Non-Palpable Leydig Cell Tumors in Pre-
pubertal Children. Pediatr Rep. 2020 Oct 26;12(3):86-92. doi: 10.3390/pediatric12030020
Hendricks M, Cois A, Geel ], van Heerden J, Naidu G, du Plessis ], Bassingthwaighte M, van
Zyl A, Uys R, Bichner A, Rowe B, Omar E, Mahlachana N, Thomas K, Vermeulen J, Davidson
A, Donald KA, Kruger M. Sex Cord Stromal Tumors in Children and Adolescents: A First
Report by The South African Children’s Cancer Study Group (1990-2015). J Pediatr Hematol
Oncol. 2021 Jul 1;43(5):e619-e624. doi: 10.1097/MPH.0000000000002076.

Rogers TN, Seitz G, Fuchs J, Martelli H, Dasgupta R, Routh JC, Hawkins DS, Koscielniak E,
Bisogno G, Rodeberg DA. Surgical management of paratesticular rhabdomyosarcoma: A con-
sensus opinion from the Children’s Oncology Group, European paediatric Soft tissue sarcoma
Study Group, and the Cooperative Weichteilsarkom Studiengruppe. Pediatr Blood Cancer.
2021 Apr;68(4):€28938. doi: 10.1002/pbc.28938.

Yahaya JJ, Mremi A. Primary intratesticular rhabdomyosarcoma in children: a case report
and review of the literature. ] Med Case Rep. 2021 Jan 31;15(1):37. doi: 10.1186/s13256-020-
02599-z.

Al-Ghamdi WM, Shazly MA, Al-Agha AE. Testicular adrenal rest tumors in children
with congenital adrenal hyperplasia. Saudi Med J. 2021 Sep;42(9):986-993. doi: 10.15537/
smj.2021.42.9.20210257

Anderson KH, Romao RLP. Testicular tumors in children and adolescents: long-term endoc-
rine and fertility issues. Transl Androl Urol. 2020 Oct;9(5):2393-2399. doi: 10.21037/tau-19-
923.

Koehne EL, Patel PM, Patel HD, Srivastava A, Slovacek H, Gupta GN, Woods ME, Bowen
DK. Management Trends in Pediatric Nonseminomatous Germ Cell Tumors. Urology. 2021
Oct;156:238-244. doi: 10.1016/j.urology.2021.02.024.

Zhang T, Ji L, Liu B, Guan W, Liu Q, Gao Y. Testicular germ cell tumors: a clinicopathological
and immunohistochemical analysis of 145 cases. Int ] Clin Exp Pathol. 2018 Sep 1;11(9):4622-
4629.



