
ORIGINAL ARTICLE

Testicular Tumors in Undescended Testes in Children
Below 5 y of Age

Deepak Mittal & Sandeep Agarwala & D. K. Yadav &

D. D. Pramanik & M. C. Sharma & D. Bagga

Received: 1 June 2014 /Accepted: 17 December 2014 /Published online: 11 January 2015
# Dr. K C Chaudhuri Foundation 2015

Abstract
Objective To evaluate the presentation, treatment and out-
come of testicular tumors in undescended testes (UDT) in
boys below 5 y of age.
Methods Case records of boys below 5 y of age, diagnosed to
have germ cell tumors (GCT) in the UDT were reviewed.
Results Seven children in the age range of 05–54 mo (mean
26 mo) were included. While five of these 7 (71 %) presented
with abdominal mass [one antenatally detected], 2 (29 %)
were detected to have a GCT during orchiopexy. In three of
these five with abdominal mass, the alpha-fetoprotein (αFP)
was markedly elevated. Two of these three with elevated αFP
were endodermal sinus tumors while the third was embryonal
carcinoma. The 4th patient with an abdominal mass was
diagnosed to have an immature teratoma (IMT) while the
patient with antenatally diagnosed mass had a mature cystic
teratoma (MT). Both the patients with incidentally detected
mass during the orchiopexy had mature teratoma (MT). All
the seven children are alive and disease free at last follow-up.
Conclusions Though rare, boys with impalpable undescended
testes may develop germ cell tumors early in childhood. These
can be managed with chemotherapy and resection and have a
good disease free outcome.
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Introduction

Undescended testes (UDT) are one of the most common con-
genital anomalies, occurring in 1–4 % of full-term and 1–45 %
of preterm male neonates [1]. Patients having undescended
testis are increased risk of developing testicular malignancy
[2]. Testicular tumors in uncorrected and undiagnosed UDT
occur during third and fourth decades and are usually seminoma
[3, 4]. Testicular tumors in UDT in prepubertal patients are rare
and differ in histology than tumors in UDT in post-pubertal
patients and tumors in normally descended testis. Till date only
35 cases of prepubertal intra-abdominal testicular tumors (IAT)
inUDT have been reported (including one of the present series).
The authors present the case series of seven patients, all aged
below 5 y having testicular malignancy in UDT.

Material and Methods

A retrospective analysis of the case records for cases of germ
cell tumors in UDT, in children below 5 y, was done at two
institutions from 2008 through 2011. Presentation, investiga-
tions, treatment and outcome were reviewed. Benign cases
underwent surgery alone while malignant lesions were treated
both with surgery and chemotherapy. Chemotherapy used was
PEB regimen (cisplatin+etoposide+bleomycin). Total of
three cycles were given; two preoperatively and one after
surgery. Follow up protocol included measurement of alpha-
fetoprotein at 1 mo and then 3 monthly for 2 y, radiological
evaluation of abdomen, pelvis and chest was performed at
1 mo and then 3 monthly thereafter for 2 y with alternating
ultrasound examination and contrast CT scans.
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Results

Seven boys, less than 5 y of age, were identified to have
tumors in UDT. The age ranged from 05 to 54 mo (mean
26 mo). Five patients had right sided and two had left sided
UDT. None of these patients had any suspected disorders of
sexual development. There were no associated karyotypic or
penile abnormalities. There was no history of prior
orchidopexy. Four patients had impalpable and three had
palpable UDT (Table 1). Palpable UDT may be due to the
mass. Among the three with palpable UDT, one patient had
testis in inguinal canal, one had peeping testis and one had
enlarged testicular mass in the inguinal canal. Five patients
had presented with an abdominal mass. Of these five, one had
an antenatally diagnosed intra-abdominal mass detected at
27 wk of gestation, while another presented with both inguinal
and abdominal masses (Fig. 1). The patient with an antenatal
mass had some treatment elsewhere and presented to the
authors at age of 5 mo with palpable abdominal mass. Two
patients had presented with unilateral palpable UDT and the
abdominal masses were detected during orchidopexy
(Table 1).

Of the five patients who had presented with intra-
abdominal masses, three had malignant germ cell tumors;
one each had mature teratoma (antenatally diagnosed) and
immature teratoma. Two patients, who had tumors detected
during orchidopexy, had mature teratoma (Table 1). Of three
malignant germ cell tumors two were endodermal sinus tu-
mors and one was embryonal carcinoma (presented with both
inguinal and abdominal mass) (Fig. 1). All three patients
having malignant germ cell tumors had elevated alpha-
fetoprotein (αFP) levels (Table 1), while in the remaining four
with mature or immature teratoma, two had normal αFP and
in another two patients αFP was not done pre-operatively. All
four mature and immature teratomas underwent successful
resection. Partial testicular salvage could not be done as there
was no clear dissection plane between tumor and normal
testicular tissue. The three patients with malignant germ cell
tumors, presenting as large intra-abdominal masses, received
two courses of neo-adjuvant chemotherapy (PEB) followed
by resection and then one more course of adjuvant chemo-
therapy. In patients with malignant germ cell tumors αFP
levels were normal after completion of treatment and thereaf-
ter in follow-up. All three patients were stage 3 disease (large

Table 1 Characteristics of the boys less than 5 y of age having tumors in undescended testes (UDT)

Patients Age (mo) Presentation Laterality Location αFP level Histology

1 24 Right UDT Right Palpable Not done Mature teratoma

2 54 Right UDT Right Palpable Not done Mature teratoma

3 24 Inguinal & abdominal mass Right Palpable 800 ηg/ml Embryonal carcinoma

4 30 Abdominal mass Left Impalpable 0.5 ηg/ml Immature teratoma

5 18 Abdominal mass Right Impalpable 352,340 ηg/ml Endodermal sinus tumor

6 27 Abdominal mass Right Impalpable 1.98 ηg/ml Mature teratoma

7a 05 Abdominal mass Left Impalpable 18,960 ηg/ml Endodermal sinus tumor

a Ref No. 19

Fig. 1 (a) Clinical picture of a boy with right UDT, palpable inguinal mass and an abdominal mass; (b) Axial CECT scan showing the large
heterogenous retroperitoneal lymph nodal mass and right hydronephrosis in the same boy; (c) Axial CECT scan showing the inguinal mass and (d)
Coronal CECT scan showing both the abdominal and inguinal masses
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intra-abdominal mass with adherent lymph nodes). All seven
patients are alive and disease free at a follow-up period rang-
ing from 14 to 60 mo. Two patients have subsequently re-
ceived a testicular prosthesis.

Discussion

The incidence of UDT in the general population is estimated
to be between 1 and 4 % [3, 4]. The incidence of UDT is 1–
2 % at age of 1 y but the rate of surgery for UDT is approx-
imately double the estimated risk (3–4 %). This suggests that
the risk of UDT may vary during childhood depending on
linear growth and timing of puberty, retractile testes, ascend-
ing testes and missed diagnosis among other things [4–6].
Testicular tumors account for 1–2 % of all pediatric solid
tumors, with an annual incidence of 1: 100,000 for boys less
than 15 y of age in the United States. The American Academy
of Pediatrics, prepubertal testes tumor registry, reported that
benign tumors accounted for 38 % of these cases [7]. Al-
though UDT is considered being a major risk factor for
developing testicular tumors, there is a lot of confusion related
to UDT and testicular cancer because the rates of UDT and
testicular cancer are heterogeneous and changing [8]. The
relative risk (RR) of developing testicular cancer in cryptor-
chid or formerly cryptorchid patients ranges from 2.75 to 8 for
all patients and 2–3 for patients undergoing prepubertal
orchidopexy [9, 10]. Risk factors for development of malig-
nancy in cryptorchidism are; bilateral UDT, abnormal external
genitalia, abnormal karyotype, intra-abdominal testis, late cor-
rection of UDT and uncorrected UDT [11–13].

Orchidopexy by age of 10 to 12 y results in a 2 to 6-fold RR
decrease compared with orchidopexy after age of 12 y or no
orchidopexy. The lowest incidence of cancer is reported in
children undergoing orchidopexy in the 0 to 6-y age range [2].
An odds ratio (OR) of 0.6 was reported for testicular cancer in
patients treated before age of 11 y and an OR of 32 was
reported in those treated later [14]. Location of testes affects
the subsequent pathological subtype of testicular cancer. Sev-
enty four percent of the malignant tumors developing in
uncorrected abdominal or inguinal testes are seminomatous
tumors, while the most common (63 %) malignant testicular
tumors developing following orchidopexy are non-
seminomatous tumors [10].

First intra-abdominal testicular tumor (IAT) was reported
more than 60 y ago. Thirty five cases of prepubertal IAT
tumors have been reported since that time [15–19]. In these
reports the patient’s age has ranged from 0 to 15 y (average
2.2 y). Fifty seven percent patients (20/35) were below 1 y and
91 % patients (31/35) were below 5 y of age. The most
common histologic type was mature teratoma (28/35) follow-
ed by immature teratoma in two, yolk sac tumors in two,
embryonal carcinoma in two and seminoma in one. Thus

tumors in UDT in children below 5 y differ significantly than
tumors in normally descended testis and tumors in uncorrect-
ed testis detected at older age.

Out of 35 cases reported [15–19], 4 cases were detected
antenatally, four cases missed on initial exploration (no testis
found) and these later presented with pain in two and torsion
in two. Remaining cases presented with either mass or features
of torsion. Two cases presented with undescended testes. In
the current series, five patients presented with abdominal mass
while two presented with undescended testes and no patient
presented with features of torsion. The cause of mature tera-
toma in UDT in children below 5 y of age may be explained
on the basis of germ cell theory as mentioned by Natsumi
Tanaka [15], but the cause of malignant tumor in UDT in
children below 5 y of age cannot be explained by the
postpubertal theory of development of germ cell tumor, which
states that all GCTs are thought to arise from a common
precursor—the carcinoma in situ (CIS) cell [20, 21]. The
cause may be due to unidentified prenatal or perinatal
oncogenetic process. If a teratoma develops in a testis prior
to its descent, it may itself prevent the descent and present as
UDT. The teratoma in these children may undergo malignant
transformation and later be diagnosed as malignant teratoma.

Testicular tumors in UDT in boys <5 y of age is rare but
should be suspected if a child with UDT presents with an
abdominal mass. In prepubertal boys with UDT, the intra-
abdominal testicular tumors are usually mature or immature
teratoma. However, malignant germ cell tumors are not un-
common and this is in contrast to post-pubertal tumors that are
mostly seminomas.
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