
Asian Journal of Urology 8 (2021) 161e169
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.elsevier .com/locate/a jur
Review
Treatment of clinical stage I non-seminoma

Christian Winter*, Andreas Hiester
Department of Urology, University of Duesseldorf, Medical Faculty, Heinrich-Heine-University,
Duesseldorf, Germany
Received 7 November 2019; received in revised form 26 June 2020; accepted 30 November 2020
Available online 6 March 2021
KEYWORDS
Germ cell tumors;
Non-seminomatous
germ cell tumors;
Active surveillance;
Retroperitoneal
lymph node
dissection
* Corresponding author.
E-mail address: christian.winter@

Winter).
Peer review under responsibility

University.

https://doi.org/10.1016/j.ajur.2021.0
2214-3882/ª 2021 Editorial Office of A
the CC BY license (http://creativecom
Abstract Germ cell cancers are the most common solid tumors among men between 15 and
40 years. Non-seminomatous germ cell tumors (NSGCTs) represent a unique and exclusive
cohort of germ cell tumor patients. Non-seminoma can harbor different histologic compo-
nents. The most commonly found histologies are embryonal cell cancer, teratoma, yolk sack
tumor and choriocarcinoma, as well as teratocarcinoma and seminoma, in combination with
non-seminomatous germ cell tumors histologic types. The clinical definition of stage I non-
seminoma is the absence of metastatic lesions on imaging and normal tumor markers. The cure
rate for clinical stage I NSGCT is 99% and this can be achieved by three therapeutic strategies:
Active surveillance with treatment at the time of relapse, retroperitoneal lymph node dissec-
tion or adjuvant chemotherapy. The balancing of these various strategies should always be
based on an individual risk profile of NGSCG patient depending on the lymphovascular invasion
of the tumor.
ª 2021 Editorial Office of Asian Journal of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY license (http://creativecommons.org/licenses/by/
4.0/).
1. Introduction

Germ cell cancers are the most common solid tumors
among men between 15 and 40 years. With a worldwide
incidence of 70 000 cases, germ cell cancers account just
for 1% of all the male tumors [1]. Fig. 1 shows the world-
wide incidence for testis cancer in 2018 with a mortality
rate of 13.4% (9507 patients). During the last three
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decades, the incidence of germ cell cancer has increased in
industrialized countries of the Northern Hemisphere,
although mortality decreased over time [2,3]. This aspect is
due to more effective cisplatin-based chemotherapy lead-
ing to higher cure rates even in advanced stages [4],
whereas the increasing incidence of germ cell cancers
cannot be thoroughly explained.

Germ cell cancer is described according to clinical stage,
which represents the metastatic spread of the disease.
Table 1 shows the stage grouping for non-seminomatous
germ cell tumors (NSGCTs) up to stage I. Stage 0, IA IB,
and IC represent non-metastatic germ cell cancer; instead
stage Is, stage II and stage III represent metastatic germ cell
cancer [5,6]. Regardless of any risk factors, stage I testis
cancer patients after orchiectomy are often referred to an
on and hosting by Elsevier B.V. This is an open access article under
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Figure 1 The worldwide incidence for testis cancer Incidence. (A) 1-year and 5-year prevalence and number of deaths in 2018 for
testicular cancer; (B) Expected number of incident cases and deaths from 2018 to 2040 for testicular cancer. (GLOBOCAN 2018,
https://gco.iarc.fr/).

Table 1 Stage grouping for NSGCT (up to Stage I) [5].

Clinical stage Characteristic

Stage 0 pTis N0 M0 S0, SX
Stage I pT1-pT4 N0 M0 SX
Stage IA pT1 N0 M0 S0
Stage IB pT2-pT4 N0 M0 S0
Stage IS Any pT N0 M0 S1-3

N0, no lymph node metastasis; M0, no metastasis; S0, no tumor
marker elevation; SX, tumor marker elevation; NSGCT, non-
seminomatous germ cell tumors.
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active surveillance strategy, in order to detect at earliest
moment, any possible recurrence. NSGCTs represent a
unique and exclusive cohort of germ cell tumor (GCT)
patients, as the recurrence rate varies widely from low as
10% up to 50% [7e10]. Irrespectively of the tumor fea-
tures, it was shown that oncological outcomes were
improved in any of the aforementioned groups, when pa-
tients were referred to high-volume centers and through
integration of multidisciplinary care [11e13].

NSGCTs can harbor different histologic components. The
most commonly found histologies are embryonal cell can-
cer, teratoma, yolk sack tumor and choriocarcinoma, as
well as teratocarcinoma and seminoma, in combination
with NSGCT histologic types. Rarely teratoma with trans-
formation into somatic-type malignancies such as sarcoma
or adenocarcinoma occurs, whereas this special GCT form
should be given special attention when making therapy
decisions.
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Alpha-fetoprotein (AFP) and beta-human chorionic
gonadotropin (b-HCG) can be elevated with any entity of
tumor. The exact differentiation can only be made by his-
tology report (Fig. 2).

https://gco.iarc.fr/
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The clinical definition of stage IA and IB is the absence
of metastatic lesions on imaging and normalized tumor
markers (AFP, HCG, and lactate dehydrogenase [LDH])
after orchiectomy. However, even though in absence of
metastasis at imaging, the recurrence rate in stage I
NSGCT ranges from 20% to 30%, regardless of risk factors.
Non-detectable micrometastases on imaging represent the
reason for recurrences in the retroperitoneal area [7e10].
Metastases are most commonly confined to the retro-
peritoneum, but can also occur simultaneously in retro-
peritoneal and extraretroperitoneal sites (most commonly
lung) or even have skip metastases (most commonly to
lung, without retroperitoneal involvement). Skip metas-
tases are more common in non-seminoma than seminoma
[14].

If the marker level for AFP or HCG increases or is
persistent after orchiectomy and no metastasis is seen in
imaging, the patient is in stage CS IS and still has residual
disease. To exclude a contralateral GCT, an ultrasound
examination of the contralateral testicle must be per-
formed. The treatment of true CS1S NSGCT patients with
non-seminoma Stage IS (tumor marker positive) is still
controversial, but may be treated with chemotherapy and
with follow-up as for CS1B patients [15].

The highest risk of recurrence is registered during the
first 2 years of follow-up, although maintaining a 5-year
cancer specific survival of 99.7% [8]. Altogether, the median
life expectancy of a 30-year-old man diagnosed with stage I
NSGCT is 75 years, which is only 2 years less than patients
not diagnosed with testicular cancer at all [16]. Even
though this excellent survival prognosis is seen across
multiple populations in various series, a standardized pro-
cedure and recommendation according to risk factors and
correct classification may lead to less side effects and an
improvement of treatment.
Figure 2 The results of histochemical staining. (A) Micro-
scope slides of yolk sac (10�); (B) embryonal cell carcinoma
(5�); (C) choriocarcinoma (10�); (D) teratoma (5�).
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2. Risk factors for stage I NSGCTs

Several factors have been evaluated to estimate the risk of
recurrence and described in the past [17e19]. The pro-
portion of embryonal carcinoma, the proliferation rate and
the lymphovascular invasion [20] have been described as
prognostic factors of recurrence [17,19,21]. In multivariate
analysis, lymphovascular invasion [20] overruled the other
risk factors and is therefore used to stratify stage I NSGCT
into “high risk” and “low risk” groups. Patients without
lymphovascular invasion (LVIe) on histopathological report
of orchiectomy represent the pathological stage pT1 and
the clinical stage IA. Patients with lymphovascular invasion
(LVIþ) on histopathological report of orchiectomy repre-
sent the pathological stage pT2 and the clinical stage IB.

High-risk patients without adjuvant therapy carry a risk
of recurrence of 27%e50%, while the recurrence rate of
low-risk patients is between 12% and 19% [7e10]. Because
of this difference, the European Association of Urology
(EAU) guidelines for testicular cancer [4], as well as the
National Comprehensive Cancer Network (NCCN) guidelines
[22] and the German S3 guidelines [23] recommend a risk-
adapted treatment of stage I NSGCT.

With promising emerging biomarkers (e.g. microRNA), a
new approach to risk stratification has emerged in recent
months. MicroRNA was first described in the early 1990s and
its emergence and importance in cell and cancer function
have been growing. Importantly, miRNAs are deregulated in
malignancies and can be accurately quantified and
measured in the serum through quantitative polymerase
chain reaction. MiR-371a-3p was found to have the highest
diagnostic sensitivity (88.7%) and specificity of 93.4% for
active disease of testicular cancer and correlated with
response to treatment [24]. The level of miR-371a-3p cor-
relates with tumor burden and decreases after surgery and/
or chemotherapy.

Several studies are currently in process to determine the
role of mRNAs, particularly in the CS I NSCGT stage. The
goal would be to more accurately predict the presence of
microscopic disease in the retroperitoneum over conven-
tional markers and imaging options.

3. Treatment options

The cure rate for clinical stage I NSGCT is 99% and this can
be achieved by three therapeutic strategies: Active sur-
veillance with treatment at the time of relapse, RPLND with
or without adjuvant treatment of pS II disease or a risk-
adapted therapy, involving surveillance for low-risk group
and adjuvant chemotherapy for high-risk one.

The balancing of the various strategies should always be
based on an individual consultation with the patient, which,
in accordance with the individual risk profile, includes the
advantages and disadvantages of the various therapy stra-
tegies and takes into account the individual life situation of
the patient. Before initiation of adjuvant therapy either
chemotherapy or surgery, advice on fertility-protective
measures is required and semen cryoconservation should
be offered [23].

If only teratoma is histologically detected in the primary
tumor in GCT patient, important management implications



Table 2 Dose-related and non-dose related toxicities of
BEP chemotherapy [58].

Dose-related Non-dose
related

Unknown

Infertility Febrile
neutropenia

Second
malignancy

Peripheral neuropathy Alopecia Cardiovascular
disease

Ototoxicity Nausea/
vomiting

e

Raynaud’s phenomena e e

Fatigue e e

Skin toxicity e e

Avascular necrosis hip e e

Pneumonitis/Lung fibrosis e e

Renal damage e e

Anaemia e e

Metabolic syndrome e e

e, no available; BEP, bleomycin, etoposide and cisplatin.
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are required. Teratoma typically grows slowly or may be
indolent. However, teratoma contains many genetic ab-
normalities and therefore underlies genetic instability. This
may lead to uncontrollable growth (“growing teratoma
syndrome”) or transformation into somatic-type malig-
nancies such as sarcoma or adenocarcinoma. In several
study, chemotherapy showed no efficacy for teratoma with
somatic-type malignant transformation [25e27]. Teratoma
is universally resistant to chemotherapy and only curable by
surgical resection, so RPLND is recommended for these
patients to remove any retroperitoneal metastases that
may exist and reduce the risk of relapse.

4. Risk-adapted treatment

Risk-adapted treatment is based on the discriminative
power of the risk factor LVI. As patients with LVIþ (“high
risk”) will have a recurrence in up to 50%, patients with
LVIe (“low risk”) will only suffer from recurrence in 14%.
Due to this difference, risk-adapted treatment can be
recommended, with the offer for adjuvant treatment in
high-risk patients and active surveillance in low-risk
patients.

4.1. Chemotherapy

The most common and recommended regime for patients
with stage I “high-risk” NSCCT is the administration of one
cycle of chemotherapy with Bleomycin, Etoposide and
Cisplatin (BEP). The recommended schedule by the EAU
guidelines for BEP is:

Cisplatin 20 mg/m2 i.v. (30 min) Days 1e5

Etoposide 100 mg/m2 i.v. (60 min) Days 1e5

Bleomycin 30 mg i.v. (bolus) Days 2, 8, 15

Platinum complexes are clinically used to induce cell
death. Cisplatin (CDDP) is one of the most potent drugs in
the treatment of germ cell cancer [28]. Depending on its
concentration, platinum is cytotoxic by interfering with
DNA-repair mechanisms, and induces apoptosis mediated
by various signaling pathways like calcium signaling, death
receptor signaling and mitochondrial signaling [29]. Unfor-
tunately, the use of cisplatin is limited due to its side ef-
fects and its cytotoxic effects on healthy tissue. Patients
should be always informed about side effects and drug
toxicities. Key management principles and strategies to
avoid side effects include renal protection by hydration,
antiemetics and strict monitoring of the blood cells. A
myelosuppression leads to a decrease in red and white
blood cell count and decreasing platelets.

Etoposide was developed in the late 1970s. Hande [30],
Loike and Horwitz [31] demonstrated anti-tumor activity
for etoposide leads to single-strand and double-strand DNA
breaks in cells incubated with etoposide by inhibiting
topoisomerase II.

The third key drug used for chemotherapy in the BEP-
scheme is bleomycin. Bleomycin is less myelotoxic than
164
cisplatin and etoposide but a severe side effect that is
associated with bleomycin is lung fibrosis [32]. This pul-
monary toxicity seems to be caused by an inflammatory
reaction of epithelial cells of the lung. The mechanisms
involved are not fully understood yet but seem to include
transforming growth factor beta 1, tumor necrosis factor,
interleukins and chemokines [33].

In Table 2 and the following section, the most common
side effects are named and listed.

4.2. Cisplatin

- Cisplatin has an high emetogenic potential, which can
usually efficiently be treated with 5-HT3-Antagonists
(e.g. granisetron) prior to administration of cisplatin
and NK-1-Antagonist combined with dexamethasone on
Day 1e3 of the chemotherapy.

- Another well-known side effect is renal function
impairment. This side effect can be prevented by forced
diuresis and minimum fluid volume administration (at
least 2.5 L per day) [34].

- In general, cisplatin has a great potential of hearing loss,
especially in young patients [35]. In 2006, Rademaker-
Lakhai [36] could show that ototoxicity is associated
with dose-escalation. Hearing-loss and tinnitus vary
individually and normally not occur after one cycle of
BEP.

- Myelosuppression also is a rare and mostly not severe
phenomenon after one cycle of BEP. It reaches its Nadir
at Day 10e14.

- Cisplatin is cardiotoxic. Antineoplastic treatment might
result in alterations of the electrocardiogram. Especially
a prolongation of the QT-interval has been described
[37]. Therefore a cardiological assessment is required in
order to reduce the risk of exposure vulnerable in-
dividuals to cisplatin, such as those with congenital long-
QT-syndrome [38].

- Anaphylactic reactions are rare.
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4.3. Etoposide

- Nausea and vomiting have been seen in 25% of patients.
- Myelosuppression is the major side effect.
- Alopecia.
Table 3 Intraoperative, early and late complications of
retroperitoneal lymph node dissection [47].

Complication Percent (%)

Retrograde ejaculation 6.7
Wound infection 5.4
Ileus 2.1
Chylous ascites 2.1
Vascular lesion with intraoperative repair 2.0
Lymphocele 1.7
Hydronephrosis 1.2
Ventral hernia 0.8
Stomach ulcer 0.8
Lung embolism 0.8
Keloid 0.8
Bleeding 0.8
Urinary tract infection 0.4
Ureteral lesion with ureteral stent insertion 0.4
Small bowel obstruction 0.4
Renal artery lesion with Nephrectomy 0.4
Pneumonia 0.4
Large bowel lesion with intraoperative repair 0.4
Inferior mesenteric artery lesion

with hemicolectomy and
temporary colostomy

0.4

Epididymitis 0.4
Deep vein thrombosis 0.4
4.4. Bleomycin

- Pneumonitis and lung fibrosis are the most important
side effects of Bleomycin. The risk of these complica-
tions increases with the total dose employed. In cases of
acute dyspnea, if infectious complications of the lung,
except bronchitis, occur, Bleomycin should be stopped.
In case of surgical procedures or respiratory insuffi-
ciency, oxygen therapy should be offered with caution
because of the increased risk of oxygen toxicity to the
lung in Bleomycin treated patients.

- Fever, rigors, and skin toxicity may occur as well.

In 1985, the Austrian group started to administer BEP as
adjuvant treatment in 42 patients. Long-term outcomes 11
years later resulted with two relapses and one patient who
had died of disease [39]. In the same year, Cullen et al. [40]
published their experience with two cycles BEP in 114 high-
risk patients, with a follow-up of more than 2 years and a
recurrence rate of only 1.8%. Since 50% of high-risk patients
are still overtreated by this approach, long-term toxicity
assessment is crucial. Reports on late toxicities of cisplatin-
based chemotherapy show an increased rate of cardiovas-
cular disease (1.4e7.1 fold) and secondary malignancies
(1.8e2.1 fold) [41]. Renal toxicity, impaired hearing and
Raynaud’s disease are described as well [41]. In order to
avoid toxicity, administration of one cycle of BEP is the
preferred treatment instead of using two cycles of BEP.

First, Oliver et al. [42] presented data of the UK National
Database of testicular cancer patients, where high-risk
patients received one or two cycles of BEP, while low-risk
patients were treated with active surveillance. The re-
sults showed that patient treated with one and two cycles
of chemotherapy had lower recurrence rates compared to
active surveillance patients [42]. In a prospective, non-
randomized, risk-adapted trial of the Swedish and Norwe-
gian Testicular Cancer Group (SWENOTECA), high-risk pa-
tients were treated with one cycle of BEP, while low-risk
patients could choose between one cycle of BEP or active
surveillance. In all patients treated with BEP (independent
of risk group) the recurrence rate was 2.3%, where the
recurrence rate for high-risk patients was 3.2% and for low-
risk patients 1.6%.

Overall, the reduction of adjuvant chemotherapy by
risk-adapted treatment to one cycle of BEP appears to
improve the benefiterisk profile for patients: Lower
toxicity while still maintaining low recurrence risk.

The draw-back of chemotherapy in terms of long-term
toxicities and still a high rate of overtreated patients has to
be taken into account. With three and more cycles of BEP,
relevant toxicities and a significantly higher rate of sec-
ondary malignancies have been published. Up to date, no
conclusive data on the long-term toxicity of one course of
BEP are available. Only in a Swiss study with few patients, it
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was shown measurable rates of tinnitus and peripheral
neuropathy 10 years after one course of chemotherapy with
BEP [43].

Evaluations of other possible chemotherapy regime
(e.g. CVBdcisplatin, vinblastine and bleomycin or
BOPdbleomycin, vincristine and cisplatin) in treatment of
NSGCT CS I patients showed no significant differences in
oncological outcome but unacceptably high toxicities
[44,45]. If there is a real contraindication to BEP chemo-
therapy, then the therapy option of RPLND or active sur-
veillance should be chosen.

5. Role of RPLND

Historically, RPLND has been the classical treatment option
for this disease stage. Advantages included correct patho-
logical staging, low short-term morbidity and exclusively
pulmonary recurrence rates of 8% [46] (Table 3). Since
reduction of long-term toxicity and overtreatment should
be aimed for testicular cancer patients, Albers et al. [46]
investigated the role of RPLND versus BEP. In this German
phase-III study, 380 patients were randomized to receive
one cycle of BEP or a nerve-sparing RPLND. The recurrence
rate was 7.8% for RPLND and 1% for BEP. However, it should
be noted that no risk stratification was performed in this
study [46].

Further studies showed that RPLND alone could prevent
recurrence and minimize late relapses, where most pa-
tients could avoid the immediate and late toxicity of a
chemotherapy [47e49].



Figure 3 Relapse rates according to different treatment
strategies for NSGCT stage I [39,40]. RPLND, retroperitoneal
lymph node dissection; NSGCT, non-seminomatous germ cell
tumors; BEP, bleomycin, etoposide, and cisplatin.
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Since RPLND showed a higher than expected recurrence
rate than one cycle of BEP in Albers Phase III study, the
recommended standard of care for high-risk patients
seems to be chemotherapy. Nevertheless, RPLND hold its
place in the adjuvant treatment of stage I NSGCT. Espe-
cially RPLND is the recommended treatment in patients
with teratomas and somatic transformation of the primary
tumor [47,50]. Due to nerve-sparing approach and pres-
ervation of antegrade ejaculation, this procedure should
be performed only at a specialized center [51,52] (Tables
4 and 5).

The role of minimally invasive RPLND such as a laparo-
scopic or robotic-assisted RPLND in the management of GCT
is still controversial, but in the last years increasingly
advocating. Multiple cohorts have demonstrated feasibility
and safety of minimally invasive RPLND [20,50,53,54].
While laparoscopic and robotic-assisted RPLND have a
promising future in the management for primary low-stage
NSGCT, more prospective studies are needed before sup-
planting the open RPLND as the gold standard approach.

The role of chemotherapy after RPLND in GCT patients
is controversial. The option for adjuvant treatment de-
pends on pathologic findings in the resected specimen. For
patients with no viable cancer at resected specimen or
low-volume nodal metastases (pN1) with negative tumor
markers and a complete resection, RPLND offers a greater
than 90% cure rates [55]. However, in patients with high-
volume lymph nodes metastasis (pN2), an adjuvant
chemotherapy should be discussed. Several randomized
trials showed a significant reduction in relapse but no
difference in overall survival [56,57]. It should be noted
the overall survival rates were similar due to the effec-
tiveness of salvage chemotherapy, when it is needed in
case of recurrence.
Table 4 Follow-up clinical stage I NSGCT without risk factors a

NCCN guidelines Year 1 Year 2

Physical examination Every 2 months Every
Tumor marker Every 2 months Every
Chest X-ray 2 times (at month 4 and 12) Annua
Abdominopelvic CT scan 2e3 times Annua

NSGCT, non-seminomatous germ cell tumor; NCCN, National Compreh

Table 5 Follow-up clinical stage I NSGCT with risk factors acco

NCCN guideline Year 1 Year 2

Physical examination Every 2 months Every 3 months
Tumor marker Every 2 months Every 3 months
Chest X-ray Every 4 months Every 4e6 mon
Abdominopelvic CT scan Every 4 months Every 4e6 mon

NSGCT, non-seminomatous germ cell tumor; NCCN, National Compreh
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6. Active surveillance

Active surveillance plays a crucial role in risk-adapted
treatment of stage I NSGCT patients. Since 50% of the
high-risk population and up to 88% of the low-risk popula-
tion are overtreated with chemotherapy or RPLND, a
defined surveillance protocol is crucial for monitoring the
patients with stage I NSGCT. Regardless of risk stratifica-
tion, active surveillance in stage I NSGCT carries a 30% risk
of recurrence (Fig. 3). It is known that 80% of relapses occur
during the first year, 12% during the second, 6% during third
year and only 1% in Year 4 and 5 after primary treatment
with orchiectomy. Survival figures are not compromised if
active surveillance is performed and treatment tailored to
ccording to the NCCN guidelines [22].

Year 3 Year 4 Year 5

3 months Every 4e6 months Every 6 months Annually
3 months Every 4e6 months Every 6 months annually
lly Annually Annually Annually
lly Annually No scan No scan

ensive Cancer Network; CT, computed tomography.

rding to the NCCN guidelines [22].

Year 3 Year 4 Year 5

Every 4e6 months Every 6 months Annually
Every 4e6 months Every 6 months Annually

ths Every 6 months Annually Annually
ths Every 6 months Annually Annually

ensive Cancer Network; CT, computed tomography.
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patients with relapse only. In the last years, the number of
CT scans has been dramatically reduced. The current EAU
guidelines recommend actually two CT scans at 3- and 12-
month during follow-up [4], while the NCCN guidelines
recommend abdominal and pelvic CT scan every 4e6
months for the first, twice for the second and annually for
the third year in patients with low-risk stage I NSGCT and
for patients with high-risk stage I NSGCT every 4 months for
the first, every 4e6 month for the second, every 6 month
for the third and for the fifth and sixth year annually [22]
(Table 5).

Finally, patients have to decide which treatment option
fits best to their personal circumstances. A thorough
informed consent should be reached after explaining pros
and cons of every treatment option possible. Survival rates
are not different and overall very high with each approach,
therefore, individual issues like time off work, contraindi-
cations or problems with chemotherapy, acceptance of
long-term toxicities, and psychological burden play a major
role in the decision-making process.
7. Conclusion

The recurrence rate in stage I NSGCT patients varies be-
tween 12% and 50%. Due to this wide range of recurrence
rate, patients have to be accurately and conscientiously
informed. Throughout the different international guide-
lines, risk factors are taken into account for decision
making.
Figure 4 Flowsheet of treatment of NSGCT stage I (modified a
lymphovascular invasion; LVI�, no lymphovascular invasion; IGCC
bleomycin, etoposide, and cisplatin; NS-RPLND, nerve-sparing retr
germ cell tumor; CSI, clinical stage I.
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EAU guidelines [4], AUA guidelines [14], German S3
guidelines [23] and NCCN guidelines [22] all recommend
surveillance in case of NSGCT stage I without risk factors
(pT1, LVIe) as preferred treatment option if the patient is
compliant and the circumstances allow it. Whether cir-
cumstances allow active surveillance or not, it is suggested
to offer one cycle of BEP. RPLND should be reserved for
patient who cannot undergo active surveillance or
chemotherapy.

In case of presence of risk factors (pT2, LVIþ), the
recommendations of AUA, NCCN and EAU differ slightly.
The AUA guidelines state that clinicians should recom-
mend surveillance, RPLND, or one or two cycles of BEP
based on shared decision-making [14]. The NCCN guide-
lines recommend surveillance or one cycle of BEP or
nerve-sparing RPLND [22]. The EAU guidelines and the
German S3 guidelines recommend to inform patients with
stage I NSGCT about all possible adjuvant treatment
options after orchiectomy, including active surveillance,
adjuvant chemotherapy and RPLND, with regard to
recurrence rates, side effects, long term toxicity and
risk-adapted treatment, based on vascular invasion
(LVIþ/�). In high-risk patients (pT2, LVIþ), the EAU
guidelines and German S3 guideline recommend one
course of BEP. In patients who are not willing to undergo
chemotherapy, active surveillance should be performed.
RPLND should only be offered in special cases, since it is
less effective than chemotherapy. Fig. 4 shows a detailed
flow-chart of treatment of NSGCT modified after the EAU
Guidelines.
fter [4]). NSGCT, non-seminomatous germ cell tumors; LVIþ,
CG, International Germ Cell Cancer Collaborative Group; BEP,
operitoneal lymph node dissection; NSGCT, non-seminomatous
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In case of recurrence after adjuvant treatment or active
surveillance, the patient should undergo three or four cy-
cles of BEP according to the International Germ Cell Cancer
Collaborative Group classification [4].
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