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Abstract. Long‑term prognosis of germ cell tumor (GCT) 
types is excellent, however, treatment is associated with 
non‑negligible complication rates and a negative impact on 
quality of life. The present study described treatment results 
in terms of survival, both short and long‑term toxicity, and 
paternity rates in a cohort of patients treated at Jules Bordet 
Institute, University ULB of Brussels (Brussels, Belgium). The 
present study analyzed the data of a cohort of patients with 
GCT types. Pre‑operative patient and tumor characteristics 
were described. Performance status, pulmonary function 
tests and renal clearance prior to chemotherapy were noted. 
Chemotherapeutic regimens and their associated toxicities 
were analyzed. The duration to event‑free, cancer‑specific 
and overall survivals were estimated using Kaplan‑Meier 
curves. A total of 115 patients (median age, 31‑years‑old) 
were treated for a GCT at Jules Bordet Institute. At a 
median follow‑up of 6‑years, 11 (10%) patients had relapsed 
and 2 (2%) developed a second malignant neoplasm. At the 
final follow‑up,  97  (89%)  and 6  (5.5%) patients exhibited 
complete and partial remission, respectively. A total of 6% of 
patients exhibited a progressive disease. In terms of short‑term 
toxicity, 11% of patients presented with febrile neutropenia. 
The 10‑year overall survival rate and relapse‑free survival 
rate were 93.4 and 89.8%, respectively. The paternity rate 
post‑treatment was 27%. Testicular GCT survivors suffered 
from short‑ and long‑term treatment‑associated side effects 
on both a physical and psychological level. A long‑term close 
follow‑up is necessary in order to assist the patient with these 
treatment‑induced complications.

Introduction

Testicular germ cell tumors (TGCT) represent the most 
common solid tumor type affecting young men aged  
between 18 and 35‑years‑old (1). The incidence and mortality 
are known to vary across countries (2). Despite the increase 
in its incidence during the last decade, particularly in Western 
countries, the number of patients dying from the disease is 
stable due to increased cure rates (3). Improved survival stems 
predominantly from increased staging accuracy, adequate 
early treatment based on a multidisciplinary approach, the use 
of platinum‑based regimens, careful follow‑up and salvage 
therapies. In the oncologic center of excellence, cure rates 
as high as 90% at 10 years were achieved (4). These good 
results draw attention to the quality of life of survivors. In 
addition, the importance of this issue becomes more apparent 
when considering that the vast majority of these survivors are 
<40‑years‑old (1).

Notably, to achieve these high rates of cure, even in high 
risk patients, several treatment strategies and regimens are 
often delivered. These modalities are associated with a signifi-
cant quantity of complications and a negative impact on quality 
of life (5). Sperm abnormalities are frequently observed in 
patients with TGCT (6). Furthermore, orchiectomy, chemo-
therapy and radiation therapy can also impair fertility (7). The 
risk for solid secondary tumor types increases with a younger 
age at radiotherapy or chemotherapy, and remains significantly 
elevated for at least 35 years (8). The risk of leukemia is also 
associated with the dose of chemotherapy, with a cumulative 
dose‑disease association regarding cisplatin and acute myeloid 
leukemia (9). Pulmonary toxicity and infections are common 
problems in the long‑term setting (10). Hypogonadism and 
metabolic syndrome are prevalent among testicular cancer 
survivors (11). Therefore, subsequent cardiovascular events 
are higher compared with the general population  (12). 
Psychological disturbances, emotional liabilities, physical 
and/or cognitive tiredness, and depression are common 
long‑term complaints  (13). Long‑term close follow‑up due 
to the possibility of recurrence expose such patients to 
anxiety and uncertainty (13). Understandably, all these events 
adversely affect the quality of life, which is deteriorated in 
>1/3 of patients (14).
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The present study analyzed the data of a cohort of patients 
with TGCT treated at the Jules Bordet Institute. The aim of the 
present study was to report the experiences of TGCT manage-
ment over the last 10 years, particularly in terms of survival for 
each prognostic group of TGCT. The long‑term follow‑up, the 
impact of treatment on patient metabolic parameters and the 
impact of the treatment on the quality of life were investigated.

Materials and methods

The present study involved a cohort of  115  consecutive 
patients with GCT, treated and followed‑up at the Jules Bordet 
Institute, University ULB of Brussels (Brussels, Belgium) 
between September 2000 and December 2010. The collected 
data were pooled and retrospectively analyzed. The project 
was approved by the Institute Jules Bordet Ethics Review 
Committee in August 2013. All patients with testicular germ 
cell neoplastic disease, having received their initial treatment 
and under periodic follow‑up care at the Jules Bordet Institute, 
were included. Patients with histology other than germ cell 
neoplastic disease were excluded.

Socio‑demographic characteristics, physical examination 
and tumor markers, including human chorionic gonadotropin 
(HCG), α fetoprotein (AFP) and lactate dehydrogenase (LDH), 
were obtained for all patients. A complete blood test analysis 
was also performed at diagnosis. Local disease was assessed 
by a testicular echography, whereas retroperitoneal extension 
and distant metastases were assessed using a thoracoabdom-
inal computed tomography scan. A bone scan was requested 
in symptomatic patients or in men with elevated alkaline 
phosphatase. A magnetic resonance imaging scan of the brain 
was reserved for poor risk metastatic patients or patients with 
neurological symptoms. The modalities of treatment admin-
istered to patients followed the principles of the European 
Society of Medical Oncology (ESMO) guidelines (15,16). For 
stage I seminoma, surveillance was the preferred strategy. In 
the presence of certain risk factors, including rete testis infil-
tration or tumor size >4 cm, one course of carboplatin was 
applied or radiotherapy (20 Gy in 10 fractions to para aortic 
target volume). In stage IIA seminoma, with the presence of 
lymph nodes sized 1‑2 cm, both cisplatin‑based chemotherapy 
and radiation therapy to para aortic and ipsilateral iliac lymph 
nodes are valid options. In stage II B/C seminoma, three cycles 
of bleomycin, etoposide and cisplatin (BEP) was the standard 
of care. In the case of contra‑indication to the use of bleomycin, 
four cycles of etoposide‑cisplatin (EP) were alternatively used. 
In stage III seminoma, three cycles of bleomycin, etoposide and 
cisplatin (BEP) was the standard of care for patients with good 
prognosis, according to the International Germ Cell Cancer 
Collaborative Group (IGCCCG), and four cycles of BEP for 
those with an intermediate prognosis. In the case of residual 
tumor post‑chemotherapy, a  2‑fluor‑2‑deoxy‑D‑glucose 
positron emission tomography (PET) scan was performed if 
the lesion was >3 cm. In the case of a positive PET, surgical 
resection of the residual lesion was performed. Patients 
with non‑seminoma (NS)GCT stage  I  were divided into 
two categories based on the presence or absence of vascular 
invasion. In the absence of lymphovascular invasion, surveil-
lance was preferred, whereas high risk patients received two 
cycles of BEP. Primary chemotherapy for stage  II and  III 

NSGCT consisted of three or four courses of BEP, depending 
on the IGCCCG risk classification. Patients with good 
prognosis received three cycles of BEP, or four cycles of EP 
if bleomycin was contra‑indicated. Patients with intermediate 
risk were treated with four cycles of BEP or four cycles of 
etoposide, ifosfamide and cisplatin (VIP) if bleomycin raised 
concerns for lung toxicity. Prophylactic administration of 
growth factors, including granulocyte colony stimulating 
factor (GCSF), was recommended only in cases of infectious 
complications following the first courses of chemotherapy. 
In the case of relapse, the regimen most frequently used was 
VIP, followed by paclitaxel, ifosfamide and cisplatin (TIP). 
High‑dose chemotherapy in association with autologous stem 
cell transplantation was used in selected patients.

The post‑treatment follow‑up respected the principles of 
the ESMO guidelines. Statistical analysis was performed using 
the SAS System version 9.4 (SAS Institute Inc., Cary, NC, 
USA). Descriptive summary statistics were used to describe 
the patient's population and the administered treatments. 
Treatment‑associated toxicities were reported using propor-
tions. Survival analysis was performed using non‑parametric 
analysis (Kaplan‑Meier estimates) and the log‑rank test was 
used to compare Kaplan‑Meier curves. P<0.05 was considered 
to indicate a statistically significant difference.

Results

Baseline and tumor characteristics of the study population were 
summarized in Tables I and II. Overall, a total of 115 patients 
(median age, 31‑years‑old) were enrolled in the present study, 
with a median follow‑up of  6  years. Cryptorchidism was 
the most common risk factor for TGCTs identified in 8% of 
the enrolled patients. Of the patients, 4 had co‑morbidities. 
Positive family history for GCT was observed in 1% of patients 
and 10% of patients had a family history of another cancer 
type. At the moment of diagnosis,  44 (38%) patients were 
single and only 19 (17%) had children. The life habits of the 
patients were also documented at diagnosis. More than half of 
the patients failed to answer the question concerning the use 
of marijuana, and of the 56 patients who did answer, 6 (5%) 
admitted to be a regular user. With regards to the localization of 
the primary tumor, the testis was the most common place with 
an equal distribution among the two testes. With the exception 
of 5 patients, the remaining patients were initially treated with 
surgery. The pathology of the specimen was described in Table I. 
In stage  I, 11 patients were followed‑up without treatment, 
whereas 35 and 11 patients received adjuvant chemotherapy 
and radiation therapy, respectively. The patients (47.5%) were 
classified as stage II and III and received chemotherapy based 
on the ESMO guidelines. In terms of prognosis, 70% of patients 
were classified with a good, 13% as intermediate and 17% as 
poor diagnosis, according to the IGCCCG classification (17). 
Pulmonary function tests, renal clearance of creatinine and 
Eastern Cooperative Oncology Group performance status at the 
initiation of chemotherapy, as well as the extent of the disease 
were summarized in Table  III. The modalities of the first 
regimen and treatment‑associated toxicities were summarized 
in Table IV. The incidence of febrile neutropenia was 11%. No 
allergic reaction was observed and in only 3% of patients, bleo-
mycin was either avoided or discontinued due to lung toxicity. A 
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Table I. Patient characteristics.

A, Risk factors

	 No. patients
Characteristic	 (n=115)	 %

Cryptorchidism
  No	 88	 76
  Yes	   9	   8
  Unknown	 18	 16
Orchidopexy
  No	 92	 80
  Yes	   8	   7
  Unknown	 15	 13
Trauma
  No	 95	 83
  Yes	   4	   3
  Unknown	 16	 14
Atrophy
  No	 95	 83
  Yes	   5	   4
  Unknown	 15	 13
Gonadal dysgenesis
  No	 99	 86
  Yes	   1	   1
  Unknown	 15	 13
Hypogonadism
  No	 97	 84
  Yes	   3	   3
  Unknown	 15	 13
Genetic syndrome
  No	 99	 86
  Yes	   0	   0
  Unknown	 16	 14

B, Past medical history

	 No. patients
Characteristic	 (n=115)	 %

Liver dysfunction
  No	 17	 15
  Yes	   1	   1
  Unknown	 97	 84
Sub fertility
  No	 16	 14
  Yes	   2	   2
  Unknown	 97	 84
Sterility
  No	 17	 15
  Yes	   1	   1
  Unknown	 97	 84
Other
  Yes	 10	 9
  Unknown/no	 105	 91

Table I. Continued.

C, Further socio‑demographic characteristics

	 No. patients
Characteristic	 (n=115)	 %

Family history of
germ cell cancer
  No	 94	 82
  Yes	   1	   1
  Unknown	 20	 17
Family history of another
cancer type
  No	 81	 70
  Yes	 12	 10
  Unknown	 22	 20
Marital status
  Married	 23	 20
  Partner	   9	   8
  Single	 44	 38
  Unknown	 39	 34
Children at diagnosis
  No	 55	 48
  Yes	 19	 17
  Unknown	 41	 35
Allergy
  No	 75	 65
  Yes	   9	   8
  Unknown	 31	 27

D, Life habits

	 No. patients
Characteristic	 (n=115)	 %

Sport
  No	 31	 27
  Yes	 20	 17
  Unknown	 64	 56
Tobacco
  No	 37	 32
  Yes	 46	 40
  Unknown	 32	 28
Alcohol
  No	 66	 57
  Yes	 17	 15
  Unknown	 32	 28
Drugs
  No	 57	 50
  Yes	   2	   1
  Unknown	 56	 49
Marijuana
  No	 50	 44
  Yes	   6	   5
  Unknown	 59	 51
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total of 17% of patients reported interpersonal and professional 
concerns during treatment.

At the long‑term follow‑up, 8 patients had succumbed 
to mortality;  6  had succumbed to their disease and  2  to 

unrelated causes. Relapses were observed in  11  patients 
and 2 patients developed a second primary malignancy. The 
regimen most frequently used for relapses was VIP. Among 
survivors, complete and partial remission of the disease was 
achieved in 89 and 5% of patients, respectively. The 5‑year 
overall survival rate was 93% (Fig. 1). The event free survival 
rate at 5 years was 90% (Fig. 2). The poor prognosis group 

Table III. ECOG performance status, extend of the disease, 
pulmonary function testing, dilution of carbon monoxide and 
cryopreservation of semen, in 81 patients at initiation of che-
motherapy.

Characteristic	 No. patients	 %

ECOG performance status
  0	 66	 89
  1	   7	 10
  2	   0	   0
  3	   1	   1
Extend of the disease
  Lymph node	 36	 42
  Lung	   9	 11
  Liver	   2	   2
  Bone	   1	   1
  CNS	   6	   7
  No meta	 31	 36
  Unknown	   1	   1
Measurable lesions
  No	   9	 17
  Yes	 43	 83
Stage
  IA	 33	 45
  IB	   4	   5
  IIA	   2	   3
  IIB	   3	   4
  IIC	   1	   1
  IIIA	   8	 11
  IIIB	   9	 12
  IIIC	 14	 19
RFE
  Normal	 56	 69
  Abnormal	   4	   5
  Missing info	 21	 26
Cryopreservation
  No	   7	   9
  Yes	 49	 61
  Unknown	 25	 30
Renal clearance EDTA
  Normal	 57	 70
  Abnormal	   2	   3
  Missing info	 22	 27

ECOG, Eastern Cooperative Oncology Group; EDTA, 
Ethylenediaminetetraacetic acid; RFE, pulmondary function test.

Table II. Tumor characteristics.

	 No. patients	
Characteristic	 (n=115)	 %

Primary localization
  Testis	 101	 88
  Mediastinum	     1	   1
  Retroperitoneum	   13	 11
Initial histology
  Seminoma	   67	 58
  Embryonal carcinoma	   19	 17
  Choriocarcinoma	     2	   2
  Teratoma	     2	   2
  Yolk sac tumor	     1	   1
  Mixed	   17	 15
  Other	     7	   6
Prognostic group ICCCG
  Good 	   81	 70
  Intermediate	   15	 13
  Poor	   19	 17
Curative treatment
  Surgery, RT, chemo	     4	   3
  Sugery, RT, no chemo	   31	 27
  Surgery, no RT, chemo	   66	 57
  Sugery, no RT, no chemo	     9	   8
  No surgery, RT, chemo	     3	   3
  No surgery, no RT, chemo	     2	   2
Initial tumor markers
  AFP (ng/ml)
    No. patients used	   68	‑
    Mean ± standard deviation	 247±778	‑
    Median (min‑max)	 3.8 (0.1 to 4956)	‑
  hCG (mU/ml)
    No. patients used	   61	‑
    Mean ± standard deviation	 465±1411	‑
    Median (min‑max)	 1.3 (0.1 to 6705)	‑
  LDH (UI/l)
    No. patients used	   55	‑
    Mean ± standard deviation	 771±1283	‑
    Median (min‑max)	 480 (8‑9390)	‑
  CEA (µg/l)
    No. patients used	   33	‑
    Mean ± standard deviation	 2.3±1.6	‑
    Median (min‑max)	 2.5 (0.1‑7.7)	‑

ICCCG, International Germ Cell Cancer Collaborative Group; RT, 
radiotherapy; chemo, chemotherapy; AFP, alpha fetoprotein; hCG, 
human chorionic gonadotropin; LDH, lactate dehydrogenase; CEA, 
carcino-embryonic antigen. 
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had a statistically significant shorter duration to relapse 
compared with the groups of good or intermediate prognosis 
(P=0.002; Fig. 3).

Of the patients, 1/3 managed to have children following 
treatment. The most often used modality was in  vitro 
fertilization. During the follow‑up period,  8% of patients 
divorced and 8% changed profession. Cannabis withdrawal 
was noted in 2 patients and 60% began or continued physical 
activity. Weight, blood pressure and pulse were not statisti-
cally different between the first year post‑treatment and 
the final follow‑up. Of these patients, 1/5 st a new medica-
tion to control treatment‑associated side effects, including 
hypercholesterolemia, hypogonadism and depression.

Discussion

The present study highlighted the good oncological outcomes 
of patients suffering with testicular germ cell cancer. 

Furthermore, high compliance rates were observed for starting 
and maintaining physical activity, as well as avoiding weight 
gain. However, cannabis withdrawal was less likely among 
survivors as only 2/6  regular users stopped consumption. 
Only  1/5  of patients started a new medication to control 
blood pressure, dyslipidemia, hypogonadism or depression. 

Table IV. Modalities of first line chemotherapy.

Characteristic	 No. patients	 %

Type of chemotherapy
  BEP	 37	 51
  EP	   2	   3
  VIP	   3	   4
  TIP	‑	‑ 
  Carboplatin	 24	 33
  Other	   6	   9
High dose chemotherapy
  No	 70	 97
  Yes	   2	   3
Stem cell transfusion
  No	 70	 97
  Yes	   2	   3
Number of cycles administered
  No. patients used	 70	
  Mean ± standard deviation	 2.6±1.3	
  Median (min‑max)	 3 (1‑ 6)	
Platine cumulative dose
  No. patients used	 41	
  Mean ± standard deviation	 317±83	
  Median (min‑max)	 300 (100‑500)	
Bleomycin cumulative dose
  No. patients used	 37	
  Mean ± standard deviation	 256±80	
  Median (min‑max)	 270 (90‑450)	
Concomitant medications
  No	 10	 16
  Primary	 52	 81
  Secondary	   2	   3

BEP, Bleomycin‑Etoposide‑Cisplatin; EP, Etoposide‑Cisplatin; VIP, 
Etoposide‑Ifosfamide‑Cisplatin; TIP, Paclitaxel‑Ifosfamide‑Cisplatin 

Figure 3. Kaplan‑Meier curve for time to relapse for the good, intermediate 
and poor prognosis groups of patients with testicular germ cell tumors.

Figure 2. Kaplan‑Meier curve of event free survival. Event free survival rate 
at 5 years was 90%, with 11 relapses.

Figure 1. Kaplan‑Meier curve for overall survival. The 5 year overall survival 
rate was 93% (n=115). Notably, 8 patients succumbed to mortality.
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The latter symptom was less frequent in patients living in 
couples. Of note, only 1/4 patients had fathered children prior 
to the diagnosis and 1/3 managed to father children following 
the treatment. The vast majority of patients were healthy 
males with no co‑morbidities, and cryptorchidism was the 
most common risk factor identified in the cohort of patients. 
Notably, only 1% of patients had a positive family history 
of TGCT. These findings are in accordance with a previous 
meta‑analysis indicating that cryptorchidism and familial 
history of testicular cancer augmented the risk of TGCT to 
4.8 and 3, respectively (18). An estimated 1.4% of men with 
newly diagnosed TGCT reported a positive family history for 
this cancer (18). A pooled segregation analysis supported the 
existence of a Mendelian inheritance in multiple‑case TGCT 
families, with the evidence markedly favoring an autosomal 
recessive mechanism. Candidate gene analyses have had 
mixed results. Germline mutations in three Xq27  genes, 
KIT or DND1, as well as germline variants in the PDE11A 
have been associated with the risk of familial TGCT. More 
recent analyses have implicated KITLG, SPRY4, and BAK1 
as sporadic testicular cancer susceptibility loci (19). Currently, 
medical literature does not support an association between 
alcohol consumption and testicular cancer, however, one 
previous study offered evidence of an association between 
smoking and moderate risk of TGCT  (20,21). Based on a 
previous epidemiological analysis, marital status was an 
independent predictor factor of improved overall survival and 
cancer‑specific survival (22).

Chemotherapy regimens were well‑tolerated and only 11% 
of patients developed febrile neutropenia. The use of GCSF 
concomitantly to the chemotherapy for testicular cancer 
is debatable. Bokemeyer  et  al  (23) demonstrated that the 
concomitant use of GCSF with chemotherapy ameliorated 
chemotherapy‑induced myelosuppression, allowed increased 
dose intensity of the treatment and generated more peripheral 
blood stem cells (23). In their study, the risk of neutropenic 
infections was <20% for the group of good risk patients with 
metastatic disease, and prophylactic use of GCSF was not 
routinely recommended. For intermediate and poor risk patients 
where aggressive cis‑platinum based regimens were used, the 
risk of febrile neutropenia was between 20 and 70%, and prophy-
lactic use of GCSF was beneficial. At present, the concomitant 
use of GCSF with high dose chemotherapy is advisable. In the 
present study, no statistically significant benefit in terms of 
overall survival was noted between patients taking GCSF with 
chemotherapy compared with patients without GCSF. However, 
more prospective studies are required in order to define the 
exact role of GCSF in the treatment of TGCTs.

In terms of survival, the present results are in the line 
with those of contemporary series (24). A multi‑institutional 
European study performed in 27 countries revealed the 10‑year 
overall survival rates of  96% for testicular cancer  (4). In 
the USA, the 5‑year overall survival is 99% for localized 
disease,  96% for regional disease and  74% for advanced 
disease, based on the data of the National Cancer Institute's 
Surveillance, Epidemiology and Results  (25). Prognostic 
factors associated with improved survival rates commonly 
found in the literature are: Younger age, marital status and 
early stage, all reach ~100% of 1 year overall survival for 
stage I disease (26). In general, the constant improvement of 

overall cure rates is attributed substantially to early diagnosis 
and the use of cis‑platinum‑based chemotherapy regimens.

In terms of quality of life, several previous studies suggested 
that treatment of TGCT has a great impact on the overall 
status of the patients. From the physical point of view, the 
cardiovascular system is most commonly affected. A study 
by Huddart et al (12) showed that cardiovascular‑associated 
co‑morbidities are increased by 100% following treatment 
for testicular cancer (12). Bokemeyer et al (23) reported that 
in addition to Raynaud's phenomenon, high blood pressure, 
higher serum cholesterol, ototoxicity and peripheral neuropathy 
occurred (23). These late complications may affect the quality 
of life of TGCT survivors and were observed also in the present 
population. Previous studies revealed anxiety to be present in a 
great number of TGCT survivors causing fatigue, and decreased 
physical and mental ability (27). Social functioning was also 
impaired, suggesting the impact of the treatment on their ability 
to integrate and interact with others. Interpersonal problems and 
divorce were signaled in 17% of the current patients (28).

Fertility studies in men treated for testicular cancer have 
predominantly focused on follicle stimulating hormone levels 
and sperm quality parameters  (29). Chemotherapy has the 
greatest impact on fertility, followed by radiotherapy and 
retroperitoneal lymph node dissection (30,31). Fosså et al (28) 
reported that the paternity rate in 1,814 testicular cancer survi-
vors was 71% and the duration from diagnosis until the birth of 
the first child after diagnosis was 6.6 years (28). The low pater-
nity rate found in the present study is probably a hazardous 
finding associated with the small number of patients and 
missing information on paternity for many of them.

TGCT survivors have a risk of developing second 
malignancies ~65‑90% higher compared with age‑matched 
controls. The relative risk for leukemia, associated with the 
previous use of etoposide, ranges between 3.5 and 4.5 and 
appears usually within ten years following the completion of 
treatment (32). In the present study, the incidence of a second 
primary solid cancer and treatment‑associated acute leukemia 
is in accordance with the incidence reported in the literature.

In conclusion, the present findings are consistent with the 
results of most European and international studies in terms of 
epidemiological features and survival for patients with TGCT. 
Long‑term surveillance and psychological support of patients 
with TGCT are mandatory. Lifestyle modifications are manda-
tory in order to avoid metabolic syndrome and cardiovascular 
morbidity. The usage of chemotherapy and radiation therapy 
in the adjuvant setting must be restricted to only the high risk 
patients. Prospective studies focusing on the quality of life of 
survivors are required in order to improve the management of 
testicular germ cell cancer survivors.
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