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Abstract
Objective: Treatment modalities applied after orchiectomy in early-stage germ cell tumors (GCTs) include significant changes in each new study. In
this study we reevaluated the treatment approaches used in our hospital between 2010-2014 according to current guidelines.
Materials and Methods: We retrospectively evaluated the oncologic treatments and follow-up data of 32 patients who underwent radical orchiectomy
between January 2010 and December 2014 due to testicular tumor and were diagnosed with early stage GCT in the Urology Clinic of Dr. Abdurrahman
Yurtaslan Ankara Oncology Training and Research Hospital of University of Health Sciences.
Results: Of 19 patients diagnosed with stage 1 seminomas, 3 patients in the low risk group were followed. Of 4 patients who received single-dose
carboplatin therapy, 2 were at low risk and 2 were at high risk. Therefore, 2 patients at low-risk had overtreatment. Twelve patients were treated
with radiotherapy (RT) that was no longer recommended in guidelines after 2014. Two patients in the low risk group of stage 1 non-seminoma were
followed. One of them had recurrence at 12 months, and received 3 cycles of bleomycin + etoposide + cisplatin (BEP) according to current guidelines.
Four patients with stage 1 non-seminoma underwent 2 cycles of BEP because they were considered at high risk. These patients are now recommended
to receive 1 cycle BEP according to the current guidelines. While 4 patients with stage 1 mixed GCT were followed because of low risk, one patient
was administered 2 cycle of BEP based on the old guidelines, at that time because of high risk. In the seminoma group that was administered RT, acute
myeloblastic leukemia and oligospermia toxicity were detected, but these were not observed in the carboplatin group. One of high-risk non-seminoma
patients who received 2 doses of BEP developed Myelodysplastic syndrome.
Conclusion: Early-stage GCTs have high cancer-specific and overall survival rates with appropriate treatment approaches. Although there are still
controversial issues regarding their management, treatment approaches are changing with each study. Therefore, it is crucial to remain informed
about current international guidelines and new scientific studies.
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Introduction
Testicular cancer accounts for 1-1.5% of all cancers in men and
5% of male urological malignancies. It is usually seen between
the ages of 15 and 35. In the USA, it is the most common
malignancy among men aged 20-40 years and the second most
common malignancy after leukemia among adolescents aged
15-19 years. The prevalence of bilateral germ cell tumor (GCT) is

2.5%, with 0.6% of these being synchronous tumors and 1.9%
being metachronous contralateral tumors (1).
The vast majority (90-95%) of testicular tumors are GCTs. The
most common histological type of GCT is seminoma (55%),
which peaks between the ages of 30-40 years. Non-seminomas
account for 40% and peak between the ages of 20-30 years
(2). Stage 1 seminomas comprise the majority (80-85%) of
GCTs diagnosed in daily practice (3,4). The 10-year overall
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survival (OS) rates for stage 1, which is considered early stage,
are over 95%.
The primary treatment is inguinal orchiectomy, and postoperative
treatment methods vary depending on the tumor’s stage
and histopathological type. Postoperative treatment options
include long-term active surveillance, radiotherapy (RT),
and chemotherapy (CT) for stage 1 seminomas and CT,
retroperitoneal lymph node dissection (RPLND), and active
surveillance for stage 1 non-seminomas; however, the strength
of these recommendations has changed continuously (1).
In this study, we aimed to present the treatment approaches
used in our clinic after radical orchiectomy for seminomas and
non-seminomas in patients with early testicular cancer and to
discuss these in light of the updated 2017 guidelines of the
European Association of Urology (EAU).

Materials and Methods
We retrospectively reviewed the pathology and radiological
imaging results of 77 patients who underwent radical
orchiectomy due to testicular tumor in the Urology Clinic of
Dr. Abdurrahman Yurtaslan Ankara Oncology Training and
Research Hospital of University of Health Sciences between
January 2010 and December 2014. Because the study was a
retrospective data analysis, ethics committee approval was not
sought. The patients were given information about the study
and informed postoperatively that their oncological data such
as the recurrence, and overall survival would be evaluated
without using their names. Of the 77 patients screened, we
included the oncological treatment and follow-up data of 32
patients who had early testicular tumors (stage 1) according to
clinical staging. The stage 1 patients were evaluated in terms of
age at diagnosis, tumor histopathology, postoperative follow-

up, RT and CT received, occurrence of relapse during follow-up,
treatment received for relapse, mean follow-up period, diseasefree survival (DFS), and OS. We aimed to evaluate changes in
adjuvant therapy approaches by comparing the treatments
administered to each patient during the study period to the
adjuvant therapy currently recommended according to the riskbased treatment options in the current EAU guidelines.

Results
GCTs were detected in 69 of the 77 patients who underwent
inguinal orchiectomy for a diagnosis of testicular tumor. Of
these patients, 32 were stage 1, 4 were stage IS, 9 were stage 2,
and 24 were stage 3. The 32 patients who had stage 1 testicular
cancer were included in the study.
The mean age of these patients was 32.6±10.61 (8-60) years.
Nineteen patients (54.9%) had pure seminoma (17 classical,
1 anaplastic, 1 spermatocytic), 7 patients (21.8%) had nonseminoma tumors, and 6 patients (18.8%) had mixed GCTs.
Two patients (6.25%) had bilateral synchronous stage 1
seminomas. Tumors were located on the left side in 10
patients (31.2%), on the right side in 20 patients (62.5%), and
bilaterally in 2 patients (6.25%). The distribution of the patients
based on their histopathological features is presented in Table 1.
Mean tumor size was 4.48±2.04 (1.2-9) cm. Intratubular germ
cell neoplasia was detected in 17 patients (40.47%).
Nine patients (28.12%), including 3 with seminoma, 2 with
non-seminoma, and 4 with mixed GCTs were scheduled for
follow-up. Of these 9 patients, 1 patient with a seminoma and
1 patient with a mixed GCT did not attend follow-up regularly.
Recurrence was detected at 12 months in 1 patient with
non-seminoma. This patient underwent CT with 3 cycles of
bleomycin + etoposide + cisplatin (BEP) protocol and exhibited

Table 1. Distribution of stage 1 germ cell tumor patients according to histopathology, adjuvant treatment, disease-free survival, and overall
survival
Seminoma

Non-seminoma

Mixed

Total

Patient number, n

19

7

6

32

Follow-up, n
Recurrence (+)
Recurrence (-)
No follow-up

3
2
1

2
1
1
-

4
3
1

9
1
6
2

RT, n
Recurrence (+)
Recurrence (-)
No follow-up

12
11
1

-

-

12
11
1

Single-dose carboplatin, n
Recurrence (+)
Recurrence (-)
No follow-up

4
1
3
-

-

-

4
1
3
-

BEP, n
Recurrence (+)
Recurrence (-)
No follow-up

-

4
4
-

1
1

5
4
1

Refused treatment, n

-

1

1

2

DFS, (months)-mean

64.94±6.45

26.27±6.14

36±6.14

48.29±9.74

OS, (months)-mean

68.11±8.01

31.36±5.24

38±7.12

48.73±10.07

DFS: Disease-free survival, OS: Overall survival, BEP: Bleomycin + etoposide + cisplatin, RT: Radiotherapy
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no recurrence in the following 12-month follow-up period.
The mean follow-up period of the other 6 patients who were
followed was 40±10.7 (32-64) months and no recurrence was
observed.
Twelve patients with seminoma (37.5%) were treated with
RT. Although 1 of these patients was lost to follow-up after RT,
the other 11 exhibited no recurrence during the mean followup period of 64±11.8 (28-76) months. Five of the 12 patients
underwent RT of 20 Gy in 10 fractions to the lymph nodes in
the paraaortic region and ipsilateral pelvis (hockey stick field),
while the other 7 patients were treated with RT of 20 Gy applied
unilaterally to the paraaortic region. Of the 11 patients followed
after RT, 1 patient developed acute myeloblastic leukemia (AML)
thought to be secondary to RT at 57 months. Oligospermia
developed postoperatively in 2 patients and showed no
improvement even at 70 months after RT.
As adjuvant CT, 4 patients (12.5%) received a single dose of
carboplatin because they had stage 1 seminomas, whereas
5 patients (15.6%) with non-seminomas and mixed GCTs
received BEP. One of the patients who received a single dose
of carboplatin had bilateral seminomas, developed recurrence
at 23 months, and subsequently underwent 4 cycles of BEP.
One of the 5 BEP-treated patients was not followed after CT,
but no recurrence was observed in the other 4 patients during
a mean follow-up period of 52±23.12 (18-76) months. Only 1
patient (25%) developed Myelodysplastic syndrome (MDS) at
72 months.
With the exception of the patient who developed AML and 2
patients with persistent oligospermia, no acute or late severe
(grade >2) toxicity was observed in any of the patients in the
other groups. Mean DFS of the patients was 48.29±9.74 (2160) months and OS was 48.73±10.07 (24-64) months (Table 1).
Table 2 shows the comparison of the adjuvant therapies
provided to these patients at our clinic between January 2010
and December 2014, as determined in our retrospective
analysis, and the adjuvant therapies recommended in the EAU
2017 updated guidelines.

Discussion
Seminomas have an occult metastasis rate of 10-15% and
systemic recurrence rate of 1-4% after retroperitoneal therapy
(5). Poor prognostic factors for relapse in seminoma are a
primary tumor size larger than 4 cm and the presence of rete
testis invasion.
Twenty years ago, RT administered as a dog-leg field to the
retroperitoneal and ipsilateral pelvic lymph nodes as adjuvant
therapy for stage 1 seminomas had a success rate of 95% (6),
with post-RT relapse rate <5-10%. Disease-specific survival
reached 100% with BEP administered at relapse (7). In later
years, evidence showing that single-dose carboplatin provided
similar oncological outcomes with fewer side effects led to RT
losing favor as a first-line treatment (8).
Since 2014, the EAU guidelines have no longer recommended
adjuvant RT for stage 1 seminomas due to the long-term risks
of RT in terms of cardiovascular toxicity (9.6% of patients within
5-8 years), gonadal toxicity (8% permanent oligospermia), and
secondary malignant neoplasm (18% risk in 25 years, most
commonly leukemia) (9).
In the present study, treatment planned before 2014 for the
12 seminoma patients included RT of 20 Gy delivered in 10
fractions in a hockey-stick field to the paraaortic and ipsilateral
pelvic lymph nodes in 5 patients, and 20 Gy RT applied
unilaterally to the paraaortic area in 7 patients. If treatment
were planned for these 12 patients today, none would undergo
RT (Table 2).
Single-dose carboplatin began to appear in guidelines as an
A-level recommendation in 2010 because it provided the same
oncological efficacy as RT with fewer side effects (10). As of
2014, the EAU guidelines prioritized active surveillance for stage
1 seminoma and recommended single-dose carboplatin in the
presence of risk factors (9). According to Ondrusova et al. (11),
recurrence is detected in the retroperitoneum after adjuvant
single-dose carboplatin in 9.1% of patients, but that a cure
can be achieved in these cases with 3 doses of BEP. Chau et al.

Table 2. Comparison of the adjuvant therapies provided to the study patients and the adjuvant therapies recommended in the
European Association of Urology 2017 updated guidelines
Stage 1 GCT groups

Adjuvant treatment given

Adjuvant treatment recommended
in EAU 2017 guideline

Low-risk seminoma

Unilateral RT to the paraaortic area (n=6)
Single-dose carboplatin (n=2)
Follow-up (n=3)

Follow-up (n=6)
Follow-up (n=2)
Follow-up (n=3)

High-risk seminoma

Unilateral RT to the paraaortic area (n=1)
RT in hockey-stick field (unilateral paraaortic area +
ipsilateral pelvic bone) (n=5)
Single-dose carboplatin (n=2)

Single-dose carboplatin (n=1)
Single-dose carboplatin (n=5)
Single-dose carboplatin (n=2)

Low-risk non-seminoma

Follow-up (n=2)

Follow-up (n=2)

Recurrence of low-risk non-seminoma during follow-up

3 cycles of BEP (n=1)

3 cycles of BEP (n=1)

High-risk non-seminoma

2 cycles of BEP (n=4)

1 cycle of BEP (n=4)

Low-risk mixed GCT

Follow-up (n=4)

Follow-up (n=4)

High-risk mixed GCT

2 cycles of BEP (n=1)

1 cycle of BEP (n=1)

GCT: Germ cell tumor, RT: Radiotherapy, BEP: Bleomycin + etoposide + cisplatin, EAU: European Association of Urology
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(12) claimed that the timing of CT does not affect oncological
outcomes, but in practice they recommend initiating CT within
the first 60 days after orchiectomy.
In our study, single-dose carboplatin was administered to
4 patients with stage 1 seminomas. Two of these patients
were low-risk, and active surveillance would have been more
appropriate as an initial management strategy according to
current guidelines (Table 2).
The growing trend toward active surveillance stems from the
fact that patients under active surveillance have a relapse rate of
15-20% and these cases can be treated effectively with RT or CT.
The average time to relapse during active surveillance is 12-18
months, though 29% of relapses occur after longer intervals
(13). In light of these data, active surveillance was included as
a level B recommendation in guidelines starting in 2010 (10).
Since 2014, the EAU guidelines endorse active surveillance as a
level A recommendation for stage 1 seminoma (9). The effect
of these risk factors (rete testis invasion and tumor size) on
oncological outcomes is still debated (14,15,16,17).
In our study, only 3 of the 19 stage 1 seminoma cases was
followed with active surveillance. However, based on current
knowledge, this approach could have been applied with 8
other low-risk patients. It can be concluded that single-dose
carboplatin in 2 and RT in 6 of those 8 patients was unnecessary
(Table 2).
In the literature, secondary malignancies (predominantly
leukemia, as well as renal, lung, and pancreatic cancers and
neurofibrosarcoma) are reported at a rate of 5-8% in patients
with stage 1 seminomas who have undergone RT (18). Similarly,
in our study, AML was observed in 1 patient (9%) after RT, while
no secondary malignancy was observed in the carboplatin or
active surveillance groups. While it is reported that fertility rates
improve 5 years after adjuvant RT and that 8% of patients have
permanent oligospermia, we found that 2 patients (18%) in our
study experienced persistent oligospermia even after 70 months
as late toxicity. This toxicity was not observed in the carboplatin
and active surveillance groups.
While one-third of non-seminomas are diagnosed at stage
1, more than 30% of these have occult metastasis at time of
diagnosis and 30% will recur without additional treatment.
The most important prognostic indicator for occult metastasis
in this group is the presence of lymphovascular invasion (LVI).
Approximately 33% of all patients with stage 1 non-seminomas
have LVI (19). Other important prognostic risk factors are
a proliferation rate >70% and percentage of embryonal
carcinoma >50%. In the presence of LVI, relapse occurred in
14-22% and metastasis developed in 48% of patients who did
not receive postoperative adjuvant therapy (20).
The 20-year long-term relapse rate of patients under active
surveillance is 27-30% (21). Eighty percent of these relapses
occur within the first 12 months, 12% occur in the second
year, 6% occur in the third year, and the rate falls to 1%
in the 4th and 5th years (21). In this group, 5 years of close
follow-up is imperative as routine practice (22). Computed
tomography done at 3 and 12 months is very valuable. It has
been determined that computed tomography using a low-dose
protocol, which reduces the risk of secondary malignancy due
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to radiation exposure through frequent computed tomography
scans, reduces the risk of radiation by 55% (23).
In our study, 2 low-risk patients from the 7 patients with stage
1 non-seminomas were managed with active surveillance. Only
1 patient had relapse at 12 months and received 3 cycles of
BEP. Although this treatment approach was implemented before
2014, it still complies with current guidelines (Table 2).
Two-dose BEP CT has been recommended for many years to
reduce the risk of relapse in the presence of LVI. In a Swedish
and Norwegian Testicular Cancer Group (SWENOTECA) study
carried out in 2009, it was shown that single-dose BEP therapy
in the presence of LVI reduced relapse to 2.3% over 8.1 years
of follow-up and caused fewer side effects (14), and BEP was
subsequently included as a level A recommendation in EAU
guidelines as of 2014. Three or 4 doses of BEP is recommended
for relapses occurring after single-dose BEP (24).
These patients may experience pulmonary toxicity (pneumonitis,
pulmonary fibrosis, etc.) due to bleomycin, which can be fatal
in 1-3% of patients (25). There may be a 3.1-fold higher risk of
cardiovascular disease (myocardial infarction, coronary artery
disease, etc.) compared to the normal population after BEP
administration (26). Although Chamie et al. (27) reported
higher risk of secondary solid malignancy due to CT some
studies report a 0.5-1% risk of hematological malignancy as
a result of high-dose etoposide (28). The adverse effect of
cisplatin-based CT on fertility and sexual function is not yet
known (29).
In our study, 4 patients with stage 1 non-seminomas were
treated with 2 doses of BEP because they were considered high
risk. These patients were treated before the latest changes in
the guidelines. Had they been diagnosed today, they would
be candidates for a single-dose BEP protocol (Table 2). In only
1 of these 4 patients (25%), MDS appeared as a secondary
hematologic malignancy at 72 months. This rate seems to be
high due to the low number of patients and short follow-up
times, and since there was no group in our study that received
single-dose BEP, we were unable to compare the relative effect
of receiving 1 and 2 doses of BEP.
In a 2008 study by the German Testicular Cancer Study Group,
the 2-year DFS rate was 99.41% in the group that received
single-dose BEP and 92.37% in the RPLND group (30).
Therefore, although RPLND is the most common treatment for
stage 1 non-seminoma in the USA, is recommended as first-line
treatment for high-risk patients in current EAU guidelines, and
it is less effective than CT with single-dose BEP. Similar to the
EAU guidelines, none of the 7 patients with stage 1 seminomas
underwent RPLND in our study (Table 2).
Due to their non-seminoma component, mixed GCTs are also
treated like non-seminomas. Four of the 6 patients with stage
1 mixed GCTs in our study were followed because they were
considered low-risk, while 1 high-risk patient received 2 cycles
of BEP based on previous guidelines (Table 2).
The other patient refused treatment and was not followed
(Table 1). For non-seminomas and GCTs with vascular invasion
(VI), single-dose BEP is the first-line treatment, and follow-up or
RPLND are alternative options. In the absence of VI, follow-up
is preferred, and single-dose BEP or RPLND are recommended
as alternative options.
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In the field of urooncology, new research can lead to drastic
and frequent changes, especially in post-orchiectomy treatment
approaches for stage 1 testicular tumors. This is clearly
demonstrated by the fact that most treatment approaches
implemented correctly with the patients in our study according
to the guidelines of seven years ago are now obsolete. Our
results support the prevailing view that carboplatin for stage
1 seminomas is safer than RT in terms of late cardiovascular
toxicity, gonadal toxicity, and secondary malignant neoplasm;
however, the results of long-term follow-up are needed to
confirm this.
Study Limitations
The limitations of study include short follow-up periods, a small
patient population, and the retrospective design of the study.
The new treatment schemes presented in the EAU guidelines
after 2014 indicate similar cancer survival rates with fewer side
effects. However, prospective studies involving larger numbers
of patients followed for longer periods will provide a more
realistic view of the effects of the existing guidelines on toxicity
and patient survival.

Conclusion
With current treatment approaches, testicular tumors detected
in the early stage have a high likelihood of being cured and
show low relapse rates. Although postoperative follow-up
and adjuvant therapy options vary depending on the tumors’
histopathology and risk factors, OS rates are quite high. Due
to these excellent survival rates and the possible side effects of
adjuvant therapy, less toxic treatment options are also preferred
in the current EAU guidelines, and treatment protocols can
change nearly every year. Therefore, it is essential in clinical
practice that every center that deals with testicular tumors stays
informed about emerging studies and guidelines.
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