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Abstract

Background Currently, it is accepted that risk assess-
ment of clinical stage I (CS I) nonseminomatous germ
cell tumors (NSGCT) patient is mainly dependent on the
presence of lymphovascular invasion (LVI). Initial active
surveillance, adjuvant chemotherapy and retroperitoneal
lymph node dissection (RPLND) are acceptable treatment
options for these patients, but there is no uniform consen-
sus. The purpose of this study was to compare outcomes of
active surveillance with adjuvant chemotherapy.

Methods A total of 201 patients with CS I NSGCT after
orchiectomy were included. Outcomes of active surveil-
lance and adjuvant chemotherapy were retrospectively ana-
lyzed. The prognostic significance of risk factors for sur-
vival and relapse was evaluated.
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Results Of the 201 patients, 110 (54.7%) received adjuvant
chemotherapy, while the remaining 91 patients (45.3%)
underwent surveillance. Relapses were significantly higher
for patients underwent surveillance compared to adju-
vant chemotherapy group (18.3 vs. 1.2%, p < 0.001). The
5-year relapse-free survival (RFS) rate for patients who
were treated with adjuvant chemotherapy was significantly
better than those of patients underwent surveillance (97.6
vs. 80.8%, respectively; p < 0.001). Univariate analysis
showed that the presence of LVI (p = 0.01) and treatment
option (p < 0.001) were prognostic factors for RFS and pT
stage (p = 0.004) and invasion of rete testis (p = 0.004)
and the presence of relapse (p < 0.001) were significant
prognostic factors for OS. Multivariate analysis revealed
that the treatment strategy was an independent prognostic
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factor for RFS (p < 0.001, HR 0.54). A logistic regression
analysis demonstrated that treatment options (p = 0.031),
embryonal carcinoma (EC) >50% (p = 0.013) and tumor
diameter (p = 0.016) were found to be independent factors
for predicting relapse.

Conclusions Our results indicate that adjuvant chemo-
therapy is associated with improved RFS compared with
surveillance for CS I NSGCT patients. Moreover, the
treatment strategy is an important prognostic indicator for
RFS and a predictive factor for relapse. Although adjuvant
chemotherapy seems to be a suitable treatment for patients
with risk factors for relapse, surveillance is still preferred
management option.

Keywords Stage I - Nonseminomatous germ cell tumor -
Testicular cancer - Chemotherapy - Surveillance

Introduction

Approximately 40-50% of patients with testicular can-
cer are diagnosed as nonseminomatous germ cell tumors
(NSGCT) and about 50-60% of these present with clinical
stage I (CS I), which have not the persistence of increased
postoperative tumor markers and without distant metas-
tases (stage IA and IB) [1-3]. The risk of relapse of CS I
NSGCT is substantially associated with lymphovascular
invasion (LVI) in tumor. In addition, LVI detects in about
one-third of the CS I NSGCT [4, 5], and these patients
have high recurrence risk compared to those without LVI
(about 30-50 vs. 15-20%) [6-8]. Therefore, currently, it
is accepted that risk assessment of CS I NSGCT patient
is mainly dependent on the presence of LVI [3]. However,
if the component of embryonal carcinoma (EC) is found
as >50% in the orchiectomy specimen, the rate of meta-
static retroperitoneal lymph nodes (RPLN) is reached as
40-50%. Moreover, RPLN metastases are also diagnosed
in most patients with pure EC plus LVI, which results in
increased recurrence risk [9].

Initial active surveillance, adjuvant chemotherapy, and
RPLND are acceptable treatment options for patients with
CS I NSGCT, but there is no uniform consensus. In addi-
tion, the available data show that cancer-specific survival
for CS I NSGCT reaches 100% and almost all patients
are cured, regardless of treatment preference after orchi-
ectomy [2, 10, 11]. Active surveillance has nearly same
overall survival rate as the other two treatment modali-
ties, especially in patients with low-relapse risk patients
and is a safe and noninvasive option. Thus, systemic treat-
ment may reserve for relapse, because high cure rates may
achieve with salvage chemotherapy including three or
four cycles of bleomycin, etoposide, and cisplatin (BEP)
[3, 7, 8].

@ Springer

Although RPNLD has been commonly applied and pro-
vided both for diagnosis and therapeutic option, but it may
cause some complications, such as perioperative morbid-
ity and loss of antegrade ejaculation. Furthermore there
are up to 30% recurrence risk despite the procedure [7, 9,
12]. Therefore, RPNLD is not primarily recommended in
several guidelines [10, 13]. Previous studies showed that
adjuvant chemotherapy with two cycles of BEP is effec-
tive management approach to prevent risk of relapse [13—
15], and it is recommended for patients with high-risk CS
I NSGCT with relapse-free survival (RFS) in greater than
95% of patients. The most important concerns with respect
to adjuvant chemotherapy are toxicity including increased
risk for cardiovascular disease, impaired renal function,
hearing impairment, and peripheral neuropathy. A single
cycle of BEP as an alternative adjuvant protocol has been
studied to decrease these toxicities [16—19]. It found that
adjuvant chemotherapy with one cycles of BEP was a fea-
sible and safe treatment for patients with CS I NSGCT at
high risk of relapse.

No randomized trials have directly compared the sur-
vival rates and late toxicity of the three treatment options.
The purpose of this study was to evaluate management
options and compare outcomes of active surveillance with
adjuvant chemotherapy for patients with CS I NSGCT in
Turkey. Moreover, the determination of prognostic factors
in decision making for postorchiectomy treatment in CS I
NSGCT patients with high risk of relapse was also aimed.

Material and methods

A total of 201 patients with histologically confirmed CS I
NSGCT who had undergone radical orchiectomy and fol-
low-up at 15 medical oncology centers in Turkey, between
October 1999 and November 2013 were included in the
this study. Eligibility was limited to patients with only
stage IA and IB NSGCT following orchiectomy. Patients
were re-staged clinically by clinical examination, abdomi-
nopelvic CT and thoracic CT scans following orchiectomy.
Elevated tumors markers, B-human chorionic gonadotropin
(B-HCG), and a-fetoprotein (AFP) were measured weekly
until normalization after orchiectomy. Patients with the per-
sistence of increased postoperative B-HCG levels or post-
operative elevation of AFP and those who had insufficient
disease information were excluded from data analysis.
After initial diagnosis by the primary pathologist, all
pathological slides were reevaluated to confirm the histo-
pathological subtypes by an experienced neuropathologist
in all centers. A predominant percentage of embryonal car-
cinoma was determined as the embryonal carcinoma con-
sisting of more than 50% of the tumor. The age of patients
at diagnosis, tumor location, histopathological type, tumor
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stage, tumor size, the presence of rete testis invasion, vas-
cular invasion, tunica albuginea and vaginalis invasion, pre-
operative or postoperative B-HCG and AFP levels, cycles
of adjuvant treatment, response to treatment, and survival
were retrospectively obtained from patient charts after writ-
ten informed consent was obtained from patients or their
relatives. The decision of adjuvant chemotherapy or sur-
veillance was made according to the physicians’ preference
for stage IA and IB NSGCT patients in all centers.

Adjuvant treatment

Of the 201 patients with CS I NSGCT, 110 patients (54.7%)
were received one or two cycles adjuvant BEP chemother-
apy regimen consisting of bleomycin 30 mg daily, day 1,
8, 15, cisplatin 20 mg/m?2 daily day 1-5, and etoposide
100 mg/m?2 daily day 1-5, every three weekly. Premedi-
cation with dexamethasone 8§ mg i.v., diphenhydramine
50 mg i.v. and granisetron 3 mg i.v. was given on day 1-5
to prevent emesis on an outpatient basis. Complete blood
cell counts, serum biochemistry, and toxicity were evalu-
ated periodically. The majority of patients were treated two
cycles BEP regimen (n = 92, 83.6%).

Surveillance and follow-up strategy

Patients on surveillance strategy were followed up with
clinical history and physical examination (H&P), AFP and
B-HCG every 2 months for first year, every 3 months for
second year, and every 6 months for 3-5 years, then annu-
ally. Chest X-rays and abdominopelvic CT scan were per-
formed every 6 months for years 2, every 6-12 months
for years 3, and then annually for years 4-5. On the other
hand, in patients treated with adjuvant chemotherapy, H&P,
tumor markers were scheduled every 3 months for first
2 years, every 6 months for up to 5 years, and then annu-
ally. Abdominopelvic CT scan was also scheduled every
6 months in the first 2 years, and then annually. Chest X-ray
was performed every 6 months for first year, annually for
second years, and then was ordered as clinically indicated.

Statistical analysis

The clinicopathological factors of the patients with CS I
NSGCT were compared using a Chi-square and Fisher’s
exact tests according to the treatment options. The survival
analyses and curves were determined using the Kaplan—
Meier method and compared with the log-rank test. RFS
was defined as the time from orchiectomy to recurrence, or
to the date of death or loss to follow-up. Overall survival
(OS) was described as the time from diagnosis to the date of
the patient’s death or loss to follow-up. Univariate analysis
was used to evaluate the significance of clinicopathological

indicators as prognostic factors. Thereafter, multivariate
analysis with the Cox proportional hazards model was also
used in order to find the independent prognostic factors for
both RFS and OS. Logistic regression analysis was per-
formed to determine predictive factors for relapse. A 95%
confidence interval (CI) was used to quantify the relation-
ship between survival time and each independent factor.
All p values were two-sided, and p < 0.05 were considered
statistically significant. All data were analyzed using SPSS
16.0 (SPSS Inc., Chicago, IL, USA) software.

Results

Totally, 201 patients with CS I NSGCT, with the median
age of patients was 28 years (range 16-59 years), were
retrospectively analyzed. The majority of patients were
younger than 30 years (62.7%). One-hundred and eight
(53.7%) tumors were right-sided, and 92 tumors (45.8%)
were left-sided, whereas only one patient presented with a
synchronous bilateral NSGCT. The median of maximum
tumor diameter was 4 cm (range 0.5-15 cm). Preoperative
B-HCG levels were elevated in 79 patients (39.3%; median
10.8 mU/L; range 8.44-5387), and preoperative AFP lev-
els were increased in 44.3% of patients (median 30 ng/mL;
14-6737). After orchiectomy, 150 patients (74.6%) were
diagnosed with mixed germ cell tumor and the remaining
patients had embryonal carcinoma (15.4%), immature tera-
toma (5.9%), yolk sac tumor (3.4%) and choriocarcinoma
(0.7%), respectively. Sixty-one patients (30.3%) showed a
predominant percentage of embryonal carcinoma >50%.
The majority of patients (66.2%) were classified as stage
IA, while 33.8% of patients were staged as IB at the time
of diagnosis. Vascular invasion was detected in 66 patients
(33.7%).

Of the 201 patients with CS I NSGCT, 110 (54.7%)
received adjuvant chemotherapy, while the remaining 91
patients (45.3%) underwent surveillance. Significant dif-
ferences were determined between treatment groups with
respect to invasion of the tunica albuginea, the presence
of predominant embryonal carcinoma component >50%,
increased preoperative B-HCG levels, pT stage, clini-
cal stage, the presence of vascular invasion, and relapse
(p < 0.001). The prevalence of tunica albuginea involve-
ment (p = 0.002), patients with increased preoperative
B-HCG levels (p = 0.004), advanced pT stage (p < 0.001),
the rate of clinical stage IB (p < 0.001), the presence of
vascular invasion (p < 0.001), and the presence of predomi-
nant embryonal carcinoma component >50% (p < 0.001)
were significantly higher for adjuvant chemotherapy group
than for patients on surveillance. The comparisons of
clinicopathological factors with respect to the treatment
approaches are shown in Table 1.
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Table 1 Clinicopathological factors with respect to the treatment
options in patients with stage I testicular nonseminoma

Factors Surveillance Chemotherapy P values
n (%) n (%)
All patient 91 (45.3) 110 (54.7)
Age (year), 0.94
<30 57 (62.6) 69 (62.7)
>30 34 (37.4) 41 (37.3)
Localization 0.47
Right 52 (57.1) 56 (50.9)
Left 39 (42.9) 53 (48.2)
Bilateral - 1(0.9)
Tumor diameter (cm) 0.77
<4 48 (54) 56 (51)
>4 43 (46) 54 (49)
Histopathological type 0.30
Pure 21 (23.1) 30 (27.3)
Embryonal carcinoma 11 20
Choriocarcinoma - 1
Yolk sac tumor 2 5
Immature teratoma 8 4
Mixed 70 (76.9) 80 (72.7)
Embryonal carcinoma 10 (16.4) 51 (83.6) <0.001*
>50%
Tunica albuginea invasion 0.002*
Absence 77 (84.6) 70 (63.6)
Presence 14 (15.4) 40 (36.4)
Tunica vaginalis invasion 0.23
Absence 60 (65.9) 43 (39)
Presence 31 (34.1) 67 (61)
Preoperative p-HCG 0.004*
elevation
Absence 63 (69,2) 48 (43.7)
Presence 28 (30.8) 62 (56.3)
Preoperative AFP elevation 0.99
Absence 40 (44) 48 (43.7)
Presence 51 (56) 62 (56.3)
Staging (pT) <0.001*
T1 79 (86.8) 59 (53.6)
T2 11 (12.1) 47 (42.7)
T3 1(1.1) 43.7)
Clinical stage <0.001%*
1A 79 (86.8) 54 (49)
1B 12 (13.2) 56 (51)
Rete testis invasion 0.85
Absence 74 (81.3) 86 (78.1)
Presence 17 (18.7) 24 (21.9)
Vascular invasion <0.001*
Absence 78 (85.7) 57 (51.8)
Presence 13 (14.3) 53 (48.2)
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Table 1 continued

Factors Surveillance Chemotherapy P values
n (%) n (%)
Relapse <0.001*
Absence 74 (81.3) 109 (98.8)
Presence 17 (18.3) 1(1.2)

* Statistically significant

At the time of analysis, with a median follow-up
period of 34 months (range 8—162 months), relapses were
observed in 17 patients (18.3%) on surveillance (47% of
cases with the component of embryonal carcinoma >50 and
23.5% of those with vascular invasion) and in one patient
(1.2%) treated with adjuvant chemotherapy (with vascular
invasion). Relapses were significantly higher for patients
underwent surveillance compared to patients treated with
adjuvant chemotherapy (18.3 vs. 1.2%, p < 0.001, Table 1).

The majority of relapses were diagnosed in RPLDs
(66.6%), while in 27.9% of patients, recurrences were
detected as distant metastases. Only marker relapse was
detected in one patients (5.5%). The median time to relapse
was 14.08 months (range 4-109.6 months). One patient
received salvage chemotherapy (TIP; paclitaxel, ifosfa-
mide, cisplatin) who had treated with adjuvant chemother-
apy, while 17 patients were treated with BEP chemotherapy
in surveillance group. RPLND was performed in seven
patients after chemotherapy. Histopathological examination
of RPLND specimens revealed necrosis or teratoma. All
relapse patients were considered disease-free, except for
three patients. These patients received second- or third-line
and high-dose chemotherapy, but they died due to disease
progression.

The five-year RFS rates for patients who were treated
with adjuvant chemotherapy were significantly better than
those of patients underwent surveillance (97.6 vs. 80.8%,
respectively, p < 0.001, Fig. 1). However, the five-year OS
rate for patients on surveillance was not statistically dif-
ferent from adjuvant chemotherapy group (96.1 vs. 100%,
p = 0.12). In the univariate analysis for the entire cohort,
the presence of vascular invasion (p = 0.01) and treat-
ment option (p < 0.001) were significant prognostic factor
for RFS. For OS, the univariate analysis indicated that pT
stage (p = 0.004), invasion of rete testis (p = 0.004), and
the presence of relapse (p < 0.001) were important prog-
nostic indicators. A multivariate analysis with the Cox pro-
portional hazards model was carried out in order to further
evaluate all of the significant prognostic factors that were
found in the univariate analysis for RFS. It revealed that the
treatment strategy (surveillance vs. adjuvant chemotherapy)
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Fig. 1 Relapse-free survival according to the treatment approach for
men with stage I nonseminomatous germ cell testicular tumors

was an independent prognostic factor for RFS (p < 0.001,
HR 0.54). After that, the multivariate analysis was carried
out for OS; any independent prognostic factor could not be
found. The results of the univariate and multivariate analy-
ses for RFS are summarized in Tables 2.

A logistic regression analysis was performed in order
to further evaluate all of the significant prognostic factors
that might predict relapse in patients with CS I NSGCT. It
demonstrated that treatment options (p = 0.031, odds ratio
(OR): 1.03), EC > 50% (p = 0.013, OR 0.69), and tumor
diameter (p = 0.016, OR 1.44) were found to be an inde-
pendent factor for predicting relapse. Table 3 shows the
results of logistic regression analysis.

Discussion

After radical orchiectomy, patients with CS I NSGCT have
a relapse risk. On the other hand, some subgroup of these
have an increased risk for recurrence [6-8, 20]. These
relapses can be successfully managed with chemotherapy
or RPNLD, and the majority of patients are cured. In the
USA and many European countries, these patients who
have an increased risk for relapse are treated with RPLND
following orchiectomy, but a randomized trial demonstrated
that RPLND resulted in inferior outcomes compared with
adjuvant chemotherapy for relapse [13, 21, 22]. Moreover,
surveillance, chemotherapy or RPLND for treatment of CS
I NSGCT for patients yield similar cancer-specific survival,
but there is no uniform consensus [2, 11, 12]. On the other
hand, because of the complications of RPLND and the tox-
icity of chemotherapy, active surveillance policy is a safe

and noninvasive approach associated with an excellent cure
rate and nearly similar OS rate, especially in patients with
low-relapse risk [23, 24].

It has shown that the risk of relapse in CS I NSGCT is
substantially related to the presence of LVI. Tumor with
LVI has 30-50% of recurrence risk [4—8]. In addition, sev-
eral retrospective studies have been reported the predomi-
nance of EC as a predictive factor for relapse [25, 26]. The
rate of metastatic RPLN is reached as 40-50% in patients
who has the component of EC >50% in the orchiectomy
specimen. RPLN metastases are also diagnosed in most
patients with pure EC plus LVI, which results in more
recurrence risk [10]. The efficacy of adjuvant chemotherapy
with two or one cycles of BEP has been previously docu-
mented to prevent risk of relapse, and it is recommended
for patients with high-risk CS I NSGCT [14-16]. There-
fore, a risk-adapted adjuvant treatment has previously been
used [15]. In the present study, the prevalence of patients
without LVI was commonly seen in patients who under-
went surveillance compared with adjuvant chemotherapy
groups, whereas tumors with LVI and the predominant EC
component >50% were significantly higher in the adjuvant
chemotherapy groups. Our results are thus compatible with
the literature [19, 25, 26].

In our study, of the 201 patients with CS I NSGCT, 110
(54.7%) received adjuvant chemotherapy, while the remain-
ing 91 patients (45.3%) underwent active surveillance.
Relapse rates were significantly lower for patients treated
with adjuvant chemotherapy compared to patients on sur-
veillance (1.2 vs. 18.3%, respectively). The five-year RFS
rate for patients who underwent surveillance was worse
than that of patients treated with adjuvant chemotherapy
(97.6 vs. 80.8%, respectively). However, the five-year OS
rate in adjuvant chemotherapy group was also better than
that of patients on surveillance (100 vs. 96.1%, respec-
tively), and the difference was not statistically significant.
Our results are in accordance with the literature [17, 19, 23,
24].

We detected that the presence of LVI (p = 0.01) and
treatment option (p < 0.001) were significant prognos-
tic factors for RFS in the univariate analysis for the entire
cohort, whereas pT stage (p = 0.004), invasion of the rete
testis (p = 0.004) and the presence of relapse (p < 0.001)
were important prognostic indicators for OS. Furthermore,
the multivariate analysis showed that only the treatment
strategy (surveillance vs. adjuvant chemotherapy) was
an independent prognostic factor for RFS (p < 0.001, HR
0.54). But, any independent prognostic factor could not be
found for OS in the multivariate analysis. Daugaard et al.,
in their study, observed 1226 CS I NSGCT, including high-
risk patients with LVI [23]. They identified that LVI, pres-
ence of EC, and rete testis invasion were three risk factors
associated with relapse. In their analysis, presence of LVI

@ Springer
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Table 2 Univariate and

i - Factors 5-year RFS rates (%) Upnivariate ~ Mpultivariate =~ HR
mu.ltlvarlaFe analysis of . values values (95% CI)
patients with stage I testicular
nons.eminoma for relapse—free Age (year) 0.97
survival (RFS) according to
clinicopathological factors =30 83.3

>30 79.9
Localization 0.65
Right 79.9
Left 88.9
Bilateral NA
Tumor diameter (cm) 0.33 0.10 2.80 (0.81-8.68)
<4 92.3
>4 82.7
Embryonal carcinoma 0.22 0.23 2.18 (0.60-7.18)
<50% 90.0
>50% 87.9
Tunica albuginea invasion 0.43
Absence 86.4
Presence 94.2
Tunica vaginalis invasion 0.94
Absence 88.5
Presence 90.9
Preoperative -HCG elevation 0.43
Absence 92.4
Presence 88.1
Preoperative AFP elevation 0.48
Absence 86.3
Presence 91.7
Staging (pT) 0.21
Tl 83.9
T2 95.1
T3 NA
Clinical stage 0.38
1A 83.9
1B 92.7
Rete testis invasion 0.29
Absence 90.9
Presence 81.8
Vascular invasion 0.01* 0.78 1.22 (0.27-5.41)
Absence 94.4
Presence 79.8
Treatment <0.001* <0.001%* 0.54 (0.12-0.96)
Surveillance 60.6
Chemotherapy 97.6

* NA Not applicable, HR Hazards ratio, CI confidence interval

together with EC and rete testis invasion was associated
with a relapse risk of 50%, whereas if none of the risk fac-
tors were present, relapse rate was 12% [23]. They found
that 5-year disease-specific survival was 99.3%. Relapse
rates in previous studies with respect to surveillance are
compatible with our findings [8, 9, 23]. In contrast to their
and present studies, in a study carried out by Li et al., prog-
nostic importance of LVI and predominant presence of yolk
sac tumor was proved, but not EC predominance [24]. In

@ Springer

contrast, only treatment strategy for RFS was found to be
an adverse prognostic factor, but any independent prog-
nostic factor could not be found for OS in the multivari-
ate analysis. This might be related to the relatively small
and heterogeneous sample size. In the present study, logis-
tic regression analysis identified that treatment options
(p = 0.031, OR 1.03), EC >%50 (p = 0.013, OR 0.69), and
tumor diameter (p = 0.016, OR 1.44) were a significant
predictive factor for relapse in patients with CS I NSGCT.
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Table 3 Logistic regression analysis of the predictive factors for
relapse in patients with stage I testicular nonseminoma

Factors p OR 95% CI

Vascular invasion 0.64 0.62 0.22-3.42
Tumor diameter (<4 vs. >4 cm) 0.016 144 1.09-247
EC > 50% 0.013  0.69 0.43-1.66
Treatment (surveillance vs. treatment) 0.031 1.03 0.33-2.74

* OR Odds ratio, CI confidence interval, EC embryonal carcinoma

Previous studies recommend active surveillance for
all CS I NSGCT patients irrespective of risk factors [26,
27]. Surveillance remains an acceptable management for
patients without LVI, because 85% of them are cured after
orchiectomy. However, the disadvantage of surveillance
is possible overtreatment in relapse time due to requiring
of 3 or 4 cycles of salvage chemotherapy. Therefore, one
or two course of BEP chemotherapy is recommended for
patients with high-risk CS I NSGCT [14-16]. Although
the gain is less in patients without LVI, one cycle of
BEP chemotherapy close to eradicate the risk of relapse
later being exposed to salvage chemotherapy. Recently,
SWENOTECA group reported mature and expanded
results of one course of adjuvant BEP in patients with CS
I NSGCT [17]. They found that the relapse rate was 3.2%
for patients with LVI and 1.6% in patients without LVI
at 5 years. Thereafter, the authors recommended that one
course of adjuvant BEP should be considered standard
treatment in CS NSGCT with LVI; in addition, it is also a
management option together with surveillance for patients
without LVI [17]. In our study, after one or two cycles of
adjuvant BEP, the relapse rate was 1.2% in accordance with
the literature [17, 19].

The current study has several limitations. The retrospec-
tive nature and short follow-up interval are important limi-
tation, which might have influenced the results. The other
limitation of this study is also the relatively small sample
size. Although our findings need confirmation by further
investigations including larger sample sizes that compare
two treatment options for CS I NSGCT, we believe that
our study is noteworthy and these results contribute to the
knowledge of this disease because distinct prognostic fac-
tors were for predicting relapse by logistic regression anal-
ysis, as a different from previous results in the literature.

In conclusion, our study indicates that adjuvant BEP
chemotherapy is associated with significant improvement
in RFS compared with active surveillance in CS I NSGCT
after orchiectomy. Moreover, treatment preference is an
important prognostic factor for RFS and treatment prefer-
ence; EC predominance and tumor diameter are predic-
tive factor for relapse. Although adjuvant chemotherapy
provides the significant advantage for RFS, the OS rates

were similar for the two treatment options. Therefore, the
surveillance strategy is still safe and feasible management
approach with an excellent cure rate after radical orchi-
ectomy in men with CS I NSGCT, especially without
risk factors. Further studies are needed that analyze new
risk factors for relapse and compare all treatment options
according to the risk-adapted approach.
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