
Abstract

The prognosis of patients with stage I non-seminomatous germ cell
tumors is in general very good. However, a large number of patients
relapse with metastatic disease after orchidectomy Therefore, adju-
vant treatment, in the form of either chemotherapy or retroperitoneal
dissection is recommended, although active surveillance has been
found to be as good a way of treating these patients with overall excel-
lent results.

Introduction

There is an increasing number of patients presenting with stage I
germ cell tumors1 which may reflect the overall increase in awareness
of this type of disease in young men. The prognosis for both stage 1
seminomas and non-seminomas is excellent after surgery regardless
of the subsequent management. In a recent study with 740 stage I non-
seminomatous germ cell tumors (NSGCT) patients, results showed
that there were no NSGCT related deaths,2 underlying the challenging
aspect of carrying out prospective randomized studies in NSGCT, as
the control arm has a survival of nearly 100%. Adjuvant chemotherapy,
retroperitoneal lymph node dissection (RPLND) and active surveil-
lance are all potential treatment options after orchidectomy. These
have all become accepted standards of care, the evidence for which is
predominantly based on single arm descriptive studies (Tables 1-3).3-
12 The lack of randomized data favoring one treatment over another
has resulted in different treatment pathways between institutions and
countries. Europe leans towards surveillance and adjuvant chemother-
apy and North America towards surveillance or RPLND.13 In view of the

fact that the majority of patients with stage 1 NSGCTs do not relapse
after orchidectomy, blanket adjuvant treatment in these individuals is
thought to be counterproductive and, indeed, cause more toxicity.14

Therefore, a stratified approach to treatment, based on the identifica-
tion of risk factors associated with relapse, has been formulated.15

Stage 1 disease
Clinical stage 1 disease is defined as no evidence of disease on a

staging CT with normal serum tumor markers: alpha fetoprotein,
human chorionic gonadotrophin, and lactate dehydronronase. Patients
who have persistently raised makers post orchiectomy are considered
to have extragonal disease and chemotherapy is recommended.16 The
role of RPLND in this setting is unclear as relapses outside of the sur-
gical field have been frequent. The retroperitoneal lymph nodes are
the commonest sites (>70%) of metastatic spread in NSGCTs17 with a
cut off of more than 1 cm being considered abnormal. However, border-
line lymph nodes of 8-10 mm may be worthy of more frequent investi-
gation or intervention.18 Unlike RPLND, CT scanning understates
retroperitoneal disease in 25-30% of patients.19 However, RPLND is
associated with morbidity and is thus not considered routine proce-
dure to complete staging. The role of fluorodeoxyglucose-positron
emission computed tomography (FDG-PET/CT) is still undefined and
cannot be recommended in the routine staging of this disease.20

Histological features which predispose to relapse include tumor inva-
sion of testicular veins, lymphatic invasion by the tumor, absence of
yolk sac elements, and the presence of embryonal cell carcinoma with-
in the cancer. The absence of any of these features resulted in a 100%
relapse free survival over three years while the presence of 3 or 4 of
these resulted in a 58% relapse rate over this same period.21 These
data were successfully externally validated in a larger cohort.14 The
presence of venous and lymphatic invasion is now taken to represent
one prognostic feature. Along with the presence of embyronal carcino-
ma, these have become the most important prognostic factors.10 A
recent retrospective analysis of 23 publications from between 1979 and
2001 investigated prognostic factors in over 2500 patients with stage 1
NSCGT.22 Lymphovascular invasion remained the most significant
prognostic factor (odds ratio 5.2; 95% CI: 4.0-6.8). Other factors, such
as embryonal carcinoma in the primary tumor (OR 2.9; 95% CI: 2.0-4.4)
and a high pathological stage of the tumor (OR 2.6; 95% CI: 1.8-3.8),
were also of significance. Overall, despite conflicting data with other
markers, vascular invasion is the only prognostic factor which is con-
sistently significant in this area. Markers such as MIB-1, p53, bcl-2,
cathepsin D and E-cadherin have been investigated with mixed
results.10

Retroperitonal lymph node dissection for stage I 
non-seminomatous germ cell tumors
In NSGCT, the landing zones within the retroperitoneum are the

most commonly affected sites. RPLND can be used to accurately differ-
entiate stage I and II disease and can also significantly reduce the
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probability of systemic relapse. Indeed, relapse within the retroperi-
toneal field post RPLND occurs in less than 1% of patients and overall
survival is in the region of 99% at five years.5,6 This approach appears
to be safe and successful with relatively few long-term side effects, ret-
rograde ejaculation being the notable exception. RPLND also has the
potential advantage of removing any chemoresistant mature teratoma,
which can be present in 30% of patients with stage II disease and which
can undergo malignant transformation at any point.23 The absence of
mature teratoma in the primary tumor does not correlate with absence
in the retroperitoneal lymph nodes, making it difficult to predict which
patients may benefit from surgery.24

There are relatively few documented long-term side effects with
RPLND. Series published from Indiana University and the Cleveland
Clinic reported no perioperative deaths or permanent disability. Major
complications were reported in only 2-3% of patients.25 The most sig-
nificant long-term side effect with RPLND is retrograde ejaculation. It
is, however, thought that these excellent results are in part due to the
number of procedures carried out and the high levels of surgical expert-
ise available and, therefore, may not be reproducible in the communi-
ty setting.26 The main disadvantage to RPLND is that, in 5% of patients,
relapse can occur outside the retroperitoneum.26

A randomized prospective study from the German group compared
one cycle of bleomycin+etoposide+cisplatin (BEP) with RPLND26 in
this setting. Sixty-one centers participated throughout Germany. The
results showed that after a median follow up of over four years, none of
the patients had died of GCT. However, 15 patients had recurrence (2
in the chemotherapy arm vs 13 in the RPLND arm; P<0.005). Thirteen
of the 15 recurrences in the RPLND arm had been observed within 17
months of therapy; 5 (3%) of these relapses occurred after RPLND.
However, there may be specific issues to consider. In particular, it was
thought that relatively inexperienced institutions performing a small
number of operations may be responsible for these findings. Also, the
fact that ipsilateral RPLND was performed may explain the relatively
high relapse rate with surgery (3%).5,6 This was then compared to one
cycle of BEP chemotherapy which is not considered the standard of
care.15 The conclusion of this study was that RPLND may be best per-
formed in specialist centers with the appropriate surgical expertise.27

Overall, RPLND is becoming less widely used, especially in Europe.
This may in part be due to the technical challenges required. 

Surveillance for stage I non-seminomatous germ cell
tumors
Surveillance after orchiectomy is an attractive option, particularly in

the absence of high-risk features where the chances of relapse are
under 20%10 (Table 2). It is also a potential option in the high-risk set-
ting, as only approximately 50% of these patients relapse, resulting in
the remainder being unnecessarily over-treated. In view of the good
results in overall survival seen with surveillance alone (98-100%),
some institutions follow a surveillance program for all patients with
stage I NSGCT.10 The other advantage of using surveillance as a treat-
ment option is that when relapses do occur, they do so in predictable
anatomical locations. Relapse invariably occurs within two years of
orchidectomy with an associated rise in tumor markers in one-third of
patients with metastatic disease, hence resulting in few late relapses.4

Cross-sectional imaging with CT has been shown to detect approxi-
mately 48-53% of relapses while raised serum tumor makers detect 29-
39%.2 Follow up of these patients thus tends to focus on regular cross-
sectional imaging with regular tumor marker measurements over the
first two years. Subsequent imaging between years 2-5 varies depend-
ing on the treatment center,13 and serum tumor makers are also meas-
ured on a regular basis during this period. The introduction of prognos-
tic factors, such as vascular invasion and adjuvant therapy, reducing

the risk of relapse, complicates this issue further. The radiation expo-
sure of CT is not without risks and the follow up with tumor markers
generates anxiety to the patient.
Guidance on imaging scheduling varies depending on the individual

institution. The most recent recommendations from the German
Collaborative Group covers this issue in detail.28 These guidelines
identify a balance between the potential risks associated with radiation
exposure and the need to identify relapse. They have separated the
non-seminomatous patients into 3 groups: low-risk surveillance, high-
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Table 1. Summary of studies investigating retroperitoneal lymph
node dissection in stage I non-seminomatous germ cell tumors.

Study No. Relapse rate Relapse rate Overall 
patients for pathology for pathology survival

stage I* tage II*

Albers3 182 18% 25% NA
2003
Nicolai4 322 NA NA 99%
2004
Stephenson5,6 309 7% 34% 99%
2005
*This includes only patients who did not go on to receive post retroperitoneal lymph node dissection
adjuvant chemotherapy. NA, not available.

Table 2. Surveillance for patients with stage I non-seminomatous
germ cell tumors.

Study No. Follow up Relapse Overall 
patients (years) rate survival*

Daugaard7 349 5 29% 100%
2003
Ernst8 194 4.5 29% 100%
2005
Oliver9 234 3.0 30% 98%
2004
Sturgeon10

2010 371 6.3 28% 99%
*At the time of publication. 

Table 3. Summary of studies investigating adjuvant chemotherapy in
high risk stage I non-seminomatous germ cell tumors.

Study No. Chemotherapy No. Duration Relapses Testis 
patients regimen cycles of (%) cancer

follow up deaths
(years) (%)

Chevreau11 40 BEP 2 10 0% 0%
2004
Oliver9 28 BEP 2 3 4% 4%
2004
Oliver9 47 BEP 1 3 7% 0%
2004
Dearnley12 115 BOP 2 6 2% 1%
2005
Tandstad2 157 BEP 1 5 3% 0%
2009
BEP, bleomycin+etoposide+cisplatin; BOP, bleomycin+vincristine+cisplatin.



risk surveillance, and high-risk adjuvant chemotherapy. These practical
guidelines also focus to some extent on ultrasound scanning of both
the abdomen and testis. 
They recommend that patients with low-risk disease on active sur-

veillance should have check ups, have tumor markers tested, and have
chest X rays every two months for the first two years. They then recom-
mend less frequent check ups from 3 to 10 years. They recommend CT
scanning of the abdomen at four months and one year only. They then
adopt annual ultrasound scanning of the abdomen with chest X rays.
This risk stratification approach reduces radiation exposure for these
low-risk patients.
They recommend that the high-risk patients are seen more frequent-

ly (monthly) and have more frequent CT scans (3-monthly) in the first
year. During the second year, they recommend a CT at 24 months. They
use chest X rays and abdomen ultrasound at other time points. This
more intensive regime reflects the higher risk of relapse in this sub-
group. Subsequent follow up visits from years 3 to 10 are similar to
those seen in the low-risk population. Recommendations for the final
group (adjuvant therapy) are the least intensive, with 3-monthly
appointments and testing for tumor markers for the first two years.
Chest X rays and ultrasound scans were suggested at six and 18
months, with CT abdomen/chest X rays at 12 and 24 months.
Subsequent follow up from years 3 to 10 focuses on annual ultrasound
scans and chest X rays. Details can be found in the published German
Collaborative Group Guidelines.28 A prospective study compared 2 and
5 CT scans over the first two years of follow up after orchiectomy.26 The
results showed that less frequent imaging did not increase the risk of
relapse with more advanced disease. In view of this it seems wise to fol-
low the guidance given in this study with fewer scans so that patients
are exposed to less radiation. Finally, FDG-PET has been investigated
as a follow-up procedure for patients with a low risk of relapse on sur-
veillance. Sadly, the risk of relapse remains high even in the PET neg-
ative patients.29 However, the main concern with surveillance is the
comparatively high risk of relapse compared to patients who undergo
RPLND and adjuvant chemotherapy, especially in high-risk patients.
Waiting until relapse occurs may also result in a significant proportion
of patients requiring RPLND post chemotherapy, as many patients do
not achieve a radiological complete remission with chemotherapy for
stage II disease.30 A key issue regarding this approach is the need for
good compliance during follow-up regimens. If this is considered an
issue, adjuvant therapy is likely to be more attractive. Surveillance
appears overall to be safe and very attractive, providing patients comply
with follow-up appointments and cross-sectional imaging protocols.
The lack of randomized data in this area should not discourage clini-
cians from pursuing this approach, especially in those patients with
low-risk disease. 

Adjuvant chemotherapy for stage I non-seminoma-
tous germ cell tumors
The success of cisplatin-based combination chemotherapy in

metastatic germ cell tumors has prompted the investigation of these
drugs in the adjuvant setting in high-risk stage I NSGCT.15 Table 3
shows the different regimens that have been used. There is no clear
pattern in the regimen and number of cycles of chemotherapy used;
however, the current gold standard of treatment consisting of two
cycles of adjuvant BEP chemotherapy was described by Cullen et al.15 In
this MRC study, 116 high-risk patients (>50% chance of relapse) with
stage I NSGCT were given two cycles of cisplatin 100 mg/m2, bleomycin
30 mg weekly x 3, and etoposide 120 mg/m2 x 3 (BEP). After four years
of follow up, only 2 patients relapsed. There was minimal short-term
toxicity; however, uncertainties remain over longer term toxicity. This
is a particular concern regarding the development of secondary cancers
and cardiovascular disease.31

Other studies have looked at trying to reduce the number of cycles of
BEP from 2 to 1.2 This has the theoretical benefit of reducing toxicity;
however, there is no direct comparison in terms of efficacy between
one and two cycles. It seems unlikely that simply reducing one cycle of
treatment will have a major impact on long-term toxicity.31 The largest
study to report results after one cycle of BEP presented findings com-
parable with two cycles of BEP.2 Once again, however, follow up was
short and there is a lack of long-term follow-up data. With relapse free
survival rates at around 95% for both regimens, a randomized study in
this setting seems unrealistic as the number of patients required to
prove non-inferiority would be huge. Many investigators in Europe
have adopted one cycle as standard and at the most recent European
review of this topic, one cycle was felt to be a standard treatment. There
is an ongoing clinical tiral investigating one cycle of BEP in this setting
to further validate these results (MRC 111 study).
Another study of interest investigated two cycles of cisplatin and

bleomycin with vincristine instead of the etoposide (BOP).12 Etoposide
is thought to be an unfavorable agent in the adjuvant setting as it is
associated with toxicity such as alopecia, myleosuppression and the
development of leukemia.32 Indirect comparisons suggested the results
for BOP were comparable with two cycles of BEP in terms of efficacy;
however, high levels of neuropathy were seen with BOP and it was con-
cluded that it had no advantage over BEP. There have been concerns
that adjuvant therapy may only be delaying the time to relapse although
this does not appear to be the case.33

Overall, these studies show cisplatin-based chemotherapy reduces
the risk of relapse in the high-risk population from approximately 50%
to less than 10%. These results are attractive, but without accurate
long-term follow-up data it is not possible to recommend chemothera-
py as standard of care for all patients. This is particularly true given
that chemotherapy can potentially increase the risk of cardiovascular
disease, neurological toxicity, fertility problems, metabolic syndromes
and secondary cancers.34

Survivorship
The introduction of chemotherapy heralded a revolution in the out-

come of these patients with metastatic disease. The use of adjuvant
therapy was a natural progression in an attempt to further improve sur-
vival. However, a number of recent publications have highlighted
potential side effects associated with treatment.31 For these reasons,
survivorship has become an important consideration for physicians
and the focus is on 2 broad issues: late medical effects and late psy-
chosocial effects.

Late medical effects of chemotherapy 
i) Cardiovascular disease: the incidence of major cardiovascular

events among 87 testicular cancer survivors who were given cisplatin-
based therapy was estimated in 2000. Despite the median patient age
at follow up of only 41 years, the incidence of angina with proven
myocardial ischemia or myocardial infarction was 6%. An important
goal for future research into testicular cancer survival is the develop-
ment of risk prediction models for cardiovascular disease with the sub-
sequent construction of risk-adapted follow-up strategies and random-
ized intervention trials for high-risk patients.31

ii) Secondary malignant tumors: by the age of 75 years, patients who
were diagnosed with seminomas or non-seminomas tumors at 35 years
of age experienced cumulative risks of solid cancer of 36% and 31%,
respectively.31

iii) Impairment of single organ function: for example, neurotoxicity
(approximately 20% of long-term survivors of testicular cancer who were
treated with cisplatin, bleomycin and vinblastine report peripheral sen-
sory parasthesia), nephrotoxicity (most testicular cancer survivors who
were treated with cisplatin-based therapy experienced an acute
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reversible decrease in glomerular filtration rate, with some sustainng
irreversible damage), hypogonadism and decreased fertility (spematoge-
nesis after treatment for testicular cancer is largely dependent on
gonadal function before treatment, patient age and type of therapy) and
pulmonary toxicity (risk factors for bleomycin-associated toxicity
includes cumulative doses, age at diagnosis, smoking habit, renal dys-
function, mediastinal radiotherapy and oxygen administration).

Late psychosocial effects 
There are a number of psychosocial issues which have been recent-

ly highlighted with chemotherapy. These include fatigue which has
been reported in up to 17% of long-term testis cancer survivors. Other
issues range from increased anxiety associated with fear of recurrence
to alcohol abuse and a history of treatment for mental problems. The
association of these issues with testis cancer survivorship and depres-
sion is less clear. All of them require a more formal assement in a clin-
ical trial. 

Conclusions

Although all three treatment options in stage I NSGCT reduce the
risk of relapse and have similar outcomes, there are no randomized
data demonstrating an improved outcome between one or the other.
Surveillance appears particularly attractive in the low-risk setting,
with two cycles of BEP chemotherapy being considered by many to be
an overtreatment, as indeed International Germ Cell Cancer
Collaborative Group  good risk metastatic patients are treated with
only three cycles of BEP.35

Due to this ongoing debate between adjuvant therapy and surveil-
lance, decision analysis models have been investigated.36 The model
incorporates cancer outcomes, treatment-related morbidity and patient
preference, and then gives a quality adjusted survival prediction for
each treatment option. Overall, the difference in quality-adjusted sur-
vival scores for the 3 treatment groups was low; it was also found that
patients were surprisingly tolerant of treatment-related morbidity.
Surveillance was in general preferred by patients if the risk of relapse
was less than approximately 33%, with active treatment being pre-
ferred in remaining patients with high-risk disease. The average
scores for RPLND and chemotherapy varied significantly, depending on
the model used. Overall, these data emphasize the attractiveness of
surveillance for low-risk patients, and also underlines the difficulty in
deciding between chemotherapy and RPLND as adjuvant therapy.
Today, perhaps the most important issue in stage I NSGCT is the

long-term toxicity associated with treatment and surveillance. There is
a desire to avoid potentially harmful chemotherapy and radiation expo-
sure while still maximizing outcome. Surveillance guidelines are being
followed.28 Ultimately, patients need to be informed of the treatment
options and to be encouraged to participate in the decision making
process. 
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