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Nebil Büyükpamukçu, MD ✷ Department of Pediatric Surgery, Hacettepe
University Faculty of Medicine, Ankara, Turkey
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✷ We analysed the treatment results of 52 children with testicular germ cell tumors. Histopatho-
logical diagnoses were endodermal sinus tumor (63.4%), embryonal carcinoma (28.8%), terato-
carcinoma (5.7%), and mixed tumors (2.1%). Radical inguinal orchiectomy was performed in
42 patients and retroperitoneal lymph node dissection in 10 (3/10 positive). Overall survival rates
were: whole group: 71.2%; stage I: 89.7%; II: 68.5%; III: 31.2%; IV: 30% (p = .001). Five-year
overall survival rates were 85.8% and 100% for stage I patients who received chemotherapy or
not (p = .27); BEP regimen: 85.7%; classical VAC: 67.9%; vinblastine + bleomycin: 63.6%.
Chemotherapy is not required in stage I. BEP regimen is effective in testicular germ cell tumors.
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Testicular tumors in children are uncommon, comprising about 2–5% of
malignancies in boys [1]. Germ cell tumors consitute about 75% of testicular
tumors in childhood [2]. There are little reliable data on the management
of testicular germ cell tumors (TGCT) in children, because most series are
too small. The treatment of pediatric patients with TGCT has been histor-
ically based on adult experience. Survival rate has been improved to 90%
in 1990s by using tumor markers, developed diagnostic approaches, and
platinum-based combination chemotherapy in adults [3]. However, clinical
behavior and histological types of TGCT in children are different from those
in adults [4]. The aim of this study was to evaluate the clinical characteris-
tics and treatment results of children with TGCT treated at our center since
1972.

Received 20 June 2003; accepted 13 October 2003.
Address correspondence to M. Tezer Kutluk, MD, PhD, Department of Pediatric Oncology,

Hacettepe University Institute of Oncology, 06100 Ankara, Turkey. E-mail: tkutluk@tr.net

49



November 15, 2003 0:1 PHO TJ907-08
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METHODS AND PATIENTS

Fifty-two children with newly diagnosed TGCT were treated in our hos-
pital between January 1972 and December 1998. Clinical and laboratory
features have been recorded from the patient files. Their diseases were staged
according to “POG/CCG germ cell testes tumor staging system” [5]. Retro-
peritoneal lymph node dissection (RLND) was performed in 10 patients who
were admitted before 1989. Patients with stage I disease diagnosed before
1991 and all patients with stage II, III, IV disease received chemotherapy.
After 1991, 9 patients who had stage I disease were just followed-up by tu-
mor markers and radiological imaging. Different chemotherapy regimens
were used between 1972 and 1998 (Table I). Response to three different
chemotherapy protocols including vinblastine plus bleomycin (vinblastine

TABLE 1 The Characteristics of Patients with Testicular Germ Cell
Tumors

Patient characteristics No. of patients %

Physical findings
Testicular mass 52 100.0
Abominal mass 6 11.5
Supraclavicular LAP∗ 1 1.9

Tumor markers (elevated)
α-Fetoprotein 29 87.8
β-Human chorionic gonadotropin 12 48.0

Surgery
Inguinal orchiectomy 38 73.1
Inguinal orchiectomy + RLND∗∗ 8 15.4
Scrotal orchiectomy 4 7.7
Scrotal orchiectomy + RLND 2 3.8

Histologic type
Endodermal sinus tumor 33 63.4
Embryonal carcinoma 15 28.8
Teratocarcinoma 3 5.7
Mixed germ cell tumor 1 2.1

Stages
I 31 59.6
II 8 15.4
III 8 15.4
IV 5 9.6

Chemotherapy regimens
VAC∗∗∗ 18 41.9
Vinblastine + Bleomycin 11 25.6
BEP∗∗∗∗ 8 18.7
Actinomycin D 2 4.6
Vincristine + Actinomycin D 2 4.6
VAC + Adriamycin 1 2.3
Vincristine, Adriamycin, Cyclophosphamide 1 2.3

∗LAP: lymphadenopathy; ∗∗RLND: ‘retroperitoneal lymph node dissec-
tion’; ∗∗∗VAC: ‘vincristine + actinomycin D + cyclophosphamide’; ∗∗∗∗BEP:
‘bleomycin + etoposide + cis-platinum’.
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0.2 mg/kg/day, weekly; bleomycin 0.5 mg/kg/day, every 4 weeks); classical
VAC (V: vincristine, 2 mg/m2/week, IV, X12; A: actinomycin, 15 µg/kg/day,
IVX5, every 6 weeks; C: cyclophosphamide, 2.5 mg/kg/day, P.O.) and BEP
(B: bleomycin 15 mg/m2, day 2; E: etoposide, 120 mg/m2/day, X3, IV infu-
sion; P: cis-platinum, 100 mg/m2, day 1, IV infusion; every three weeks) were
evaluated since one or two patients were treated with the other regimens.

Survival rates were calculated by using the Kaplan-Meier method, com-
pared with log-rank test [6].

RESULTS

The ages of the patients ranged from 2 months to 16 years (median 2,
mean 2.9 ± 0.5 years). While 43 patient (82.7%) were younger than 3.5 years,
only four patients’ ages were between 13 and 16 years. The clinical and lab-
oratory characteristics of the patients are shown in Table 1. The complaints
at admission were scrotal swelling in 49 patients, abdominal swelling in 2 pa-
tients, and one had both of them. All patients had testicular masses, although
several had abdominal mass and supraclavicular lymphadenopathy. Median
duration of symptoms was 60 days (4–720 days).

Serum alpha-fetoprotein (AFP) levels were measured in 33 patients and
β-human chorionic gonadotropin (β-hCG) levels were measured in 25 pa-
tients. Alpha-fetoprotein was elevated in 87.8%, while β-hCG was elevated in
48% of the patients.

Radical inguinal orchiectomy was the initial surgical procedure in 46 pa-
tients. Scrotal orchiectomy had been performed in six patients at another
center, all of them had second operations for high ligation. Retroperitoneal
lymph node dissection was performed in 10 patients and pathologic exami-
nation was positive in only three of them. The histopathological subgroups
and stage distribution are given in Table 1. Twenty-five percent of patients
had advanced disease (stages III and IV), although the remaining had early
disease (stages I and II). Endodermal sinus tumor (EST) was the major group.
Twenty-five of 33 patients with EST had early disease, 8 patients had advanced
disease. Four of 15 patients with embryonal carcinoma presented with ad-
vanced disease. There was no significant difference between EST and em-
bryonal carcinoma regarding the distribution of early and advanced disease
(p = 0.56). Sites of metastases at diagnosis were abdomen (12 patients), lung
(3 patients), liver (2 patients), and supraclavicular lymph node (1 patient).

Nine patients with stage I disease were treated with orchiectomy alone,
seven of them had EST, one of them had embryonal carcinoma, the other
one had teratocarcinoma and all of them survived without relapse. Forty-
three patients received different chemotherapy regimens (Table 1). Five-
year overall survival rate was 71.2% for the whole group (Figure 1). Five-year
overall survival rates were 85.7%, 67.9% and 63.6% for patients treated with
BEP, classical VAC, and vinblastine plus bleomycin, respectively (p = 0.5)
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FIGURE 1 Survival of 52 patients with testicular germ cell tumors.

(Figure 2). Five-year overall survival rates were 74.1% and 64.0% in patients
with EST and embryonal carcinoma, respectively (p = .57). Five-year overall
survival rates were not different for stage I patients receiving chemotherapy
and those not receiving chemotherapy (85.8% versus 100%, p = .27). Long-
term survival rates were 89.7%, 68.5%, 31.2%, and 30% for stage I, II, III, and
IV disease, respectively (p = .001) (Figure 3).

Radiotherapy was given in only six patients because of the metastases at
the time of diagnosis, four of them died of progressive disease and the others
have no evidence of disease.

Two patients developed metastases (one with lung metastases, the other
with abdominal metastases) at 10 months, one had embryonal carcinoma

FIGURE 2 Survival of 37 patients treated with different chemotherapy regimens. (VAC: vincristine +
actinomycin D + cyclophosphamide; BEP: bleomycin + etoposide + cis-platinum).
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FIGURE 3 Survival of 52 patients with testicular germ cell tumors according to stages of disease.

and the other EST. They died of disease after 1 and 7 months from the time
of metastases.

One patient with mixed germ cell tumor in stage IV was treated with
BEP regimen and survived disease free. One of the two patients with stage
I teratocarcinoma was treated with orchiectomy alone and survived without
relapse. The other one received VAC regimen and was lost to follow-up with
disease at third month. Three patients with teratocarcinoma had stage II
disease received BEP regimen and survived disease free.

DISCUSSION

Testicular germ cell tumors have two peak incidence, before 3 years of
age and adolescence, but most of the patients are younger than 3 years. The
median age at diagnosis varied between 12 and 42 months in the reported
series [7–9]. The age distribution in our series is similar to that reported in
the literature and 82.7% of patients were younger than 3.5 years. Painless
scrotal swelling is the most common presenting sign in children [1, 7–9]
and according to Prepubertal Testicular Tumor Registry [10], 87% of 327
patients had presented with scrotal swelling. In our cases, the most common
complaint was scrotal swelling similar to the other series.

Serum AFP and β-hCG levels were high in 87.8% and 48.0% of the pa-
tients, respectively. They are useful markers for diagnosis, staging, response to
treatment, and for the follow-up. However, metastases can develop in patients
with normal tumor markers, but rarely [1]. Tumor markers in our patients
diagnosed before 1982 were not available.

Endodermal sinus tumor is the most common TGCT in children and
occurs in 54–93% of these patients [1, 10, 11]. Embryonal carcinoma is
seen rarely in children. According to Pediatric Oncology Group (POG)
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registry, embryonal carcinoma makes 7% of patients with TGCT [12]. On
the other hand, Wolner et al. [8] reported that 41% of patients had pure
embryonal carcinoma. In another series, 16.6% of patients had embryonal
carcinoma [1]. Most of patients with embryonal carcinoma were adoles-
cents [1, 13]. In our series 63.5% of patients had EST, 28.8% embryonal
carcinoma and only 4 out of 15 patients with embriyonal carcinoma were
adolescents.

Approximately, 80–85% of testicular ESTs were stage I [1, 10, 14].
Children with EST present with lower stages than patients with embryonal
carcinoma [1]. However, there was no relation between stage and histo-
logic type in our series. Our patients had longer duration of symptoms than
those from the literature. This could explain why there is no difference in
the stage distribution of children with EST or embryonal carcinoma in our
study.

Radical inguinal orchiectomy followed by RLND had been accepted as
a standard approach in the management of TGCT in 1970’s [15]. Brosman
[2] reported of 98 children with yolk sac tumors who underwent systematic
lymphadenectomy, only 4 were found to have lymph node involvement. In
children who were without clinical or radiological evidence of metastases,
only 4.6% of bilateral and 13.7% of unilateral lymph node dissections yielded
tumor. There were no differences regarding the relapse-free survival rates of
patients with or without RLND [9]. Retroperitoneal lymph node involvement
is less frequent in children than in adults [4] and there is a significant risk
of postoperative ejaculatory dysfunction [16]. Therefore, routine RLND in
stage I patients has been questioned in 1980’s [5, 7, 9]. In our series, RLND
was performed in 10 patients and found positive pathologically in only 3
patients. After 1989, this approach was stopped and all patients were staged
using tumor markers and radiological imaging.

The use of chemotherapy for stage I patients has been suggested in some
studies even in patients with negative retroperitoneal lymph node examina-
tion [15]. Griffin et al. [7] and Green [9] showed that chemotherapy did
not affect survival rates in patients with localized disease and suggested that
orchiectomy alone is effective for stage I disease.

Eighty percent of patients with clinical stage I EST were cured by or-
chiectomy alone [14]. Mann et al. [11] reported that 67.2% of 61 patients
with TGCT were cured by only orchiectomy and it increased up to 96% by
chemotherapy. According to the UKCCSG second GCT Study, 51 of 63 testic-
ular malignant germ cell tumors were stage I and were treated by radical in-
guinal orchiectomy alone. Eleven of these 51 patients developed recurrence,
but all were salvaged by JEP regimens. The overall survival of all testicular tu-
mors was 100% [17]. In German Cooperative Studies (MAHO), 140 patients
with stage I EST were treated according to “watch and wait” strategy, 13% of
patients needed chemotherapy after 6–60 weeks from orchiectomy and all
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were salvaged [18]. Liu et al. [19] compared the treatment results of patients
receiving chemotherapy and not receiving chemotherapy after orchiectomy
in stage I patients with EST younger than 2 years. Two relapses developed in
patients who were not given chemotherapy, while no relapse was detected in
patients receiving chemotherapy. Nine of our patients with stage I were not
given chemotherapy and all had survived disease free. The patients with stage
I disease diagnosed before 1991 received chemotherapy and one died after
lung metastases. Our study confirmed that chemotherapy is unnecessary in
patients with stage I testicular germ cell tumors and radical inguinal orchiec-
tomy alone is adequate for patients with stage I disease. 13–20% of patients
treated according to ‘watch and wait’ approach suffer relapse and they also
could be salvaged by chemotherapy [14, 17, 18]

Scrotal orchiectomy is not suggested since it facilitates contamination of
surgical fields, alter lymphatic drainage and promote metastases [1]. Relapse
develops in 20.8% of patients treated by scrotal orchiectomy while 7.7% of
patients treated by inguinal orchiectomy [20]. In our study, six patients had
scrotal orchiectomy as initial surgical procedure in other centers before they
were referred to us. These patients were reoperated at our center.

We recommend that chemotherapy be given to stage II to IV patients and
relapsed stage I patients as suggested by Mann [11, 17], Flamant [14] and
Schmidt [18] and their colleagues. Although the survival rates were not statis-
tically significant, BEP regimen seems superior to others. The small number
of patients might have a role for the significance of statistical test. In conclu-
sion, TGCT in children have a favorable prognosis. No treatment is necessary
for patients with stage I disease after orchiectomy. Prospective randomized
studies would be helpful to determine the risk factors for advanced disease
and more intensive regimens for children with advanced disease should be
investigated by randomized studies.
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