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differentiated therapeutic approach in comparison with therapeutic
approach using surveillance strategy only
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Surveillance after orchiectomy alone becomes popular for the management of clinical stage I nonseminomatous germ
cell testicular tumors (CS I NSGCTT). Effort to identify patients at high risk of relapse leads to searching for risk factors of
CS I NSGCTT. The aim of the study was to analyse own long-term experiences with different therapeutic approaches in CS
I NSGCTT patients according to risk factors of the disease progression and to correlate these results with the group of
patients who were treated with surveillance strategy only. From 11/1984 to 12/1991 a total of 145 patients with CS I NSGCTT
were treated with surveillance strategy only (group A) and were followed-up to 1/2007. Patients, who had the disease
progression, were treated with systemic chemotherapy. The disease progression was experienced in 52 patients (35.9 %).
The overall survival rate of the patients in this group was 130/145 (89.7 %). From 1/1992 to 1/2007 a total of 323 patients
with CS I NSGCTT were stratified to different risk-adapted therapeutic approaches (groups B1-3) according to histopathologic
findings of primary tumor removed by inguinal orchiectomy. 111 patients (group B1) with vascular invasion and majority of
embryonal carcinoma component in the primary tumor were treated with adjuvant chemotherapy (2 cycles of BEP). Disease
progression developed in two patients (1.9 %). Other patients live without evidence of disease (NED). None of them died.
Among 11 patients (group B2) with vascular invasion and majority with teratomatous elements in the primary tumor underwent
primary retroperitoneal lymph node dissection (RPLND), 9 were found to be pathological stage 1. The disease progression
was observed in two patients (18.2 %), they died 87-122 months following orchiectomy. Two patients (18.2 %) with pathological
stage Il received adjuvant chemotherapy. Other 7 patients live with NED following RPLND. 201 patients (group B3) without
vascular invasion have been followed after orchiectomy alone. They were kept under close surveillance, consisting of regular
follow-up with tumor markers, chest x-ray and CT of the retroperitoneum. The disease progression was observed in 39
patients (19.4 %), who were treated with BEP chemotherapy. Three of them (7.7 %) died after a mean follow-up of 32.7
months following orchiectomy. The overall survival rate of all patients in group B1-3 was 98.4 %. Introduction of different
therapeutic approaches in CS I NSGCTT patients according to risk factors of the disease progression might reduce the
overall relapse rate of these patients from 35.9 % (group A) to 19.4 % (group B3) (P< 0.001). Surveillance procedure is
recommended only in patients without vascular invasion in the primary tumor.
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The introduction of cisplatin-based combination chemo-
therapy has revolutionized the treatment of metastatic testicular
cancer [1]. Owing to the high success rate in the salvage of
disseminated cancer, it has become reasonable to propose for
managing clinical stage I nonseminomatous germ cell testicu-
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lar tumors (CS I NSGCTT) patients with orchiectomy alone
followed by surveillance only [2]. Patients who relapse are
treated with systemic chemotherapy, whereas those ones who
do not relapse are spared unnecessary treatment.

The surveillance after orchiectomy alone has gained a lot
of popularity in the management of CS I NSGCTT. Prelimi-
nary results were enthusiastic [2, 3, 4], but critical voices have
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been raised against general use of this option as a routine
management [5]. With longer observation, the relapse rate
has been found to increase up to 25 % or more after orchiec-
tomy [6, 7]. Recent investigation has focused on determining
the factors that identify a group of patients at high risk of the
relapse, who might therefore benefit from a program other
than surveillance [8, 9].

The results of our previous reports [6, 10, 11, 12] indicate,
that prognostic factors useful for stratification of CS
INSGCTT patients to different therapeutic approaches may
be established. Our recent experience confirmed the presence
of vascular invasion in the primary tumor as the most impor-
tant prognostic factor of the disease progression.

Also patients with the majority of embryonal carcinoma
(embryoCa) components had significantly higher probability
of relapse than patients with the majority of teratomatous el-
ements in the primary tumor.

According to these prognostic factors we stratified CS
I NSGCTT patients for following risk-adapted treatment pro-
cedures: 1) patients with vascular invasion and the presence
of the majority of embryoCa components may be treated with
2 cycles of adjuvant chemotherapy (BEP regimen), 2) retro-
peritoneal lymph node dissection (RPLND) should be
performed in patients with the presence of vascular invasion
and the majority of teratomatous elements in the primary tu-
mor and 3) patients without vascular invasion may be kept
under surveillance only.

The aim of present study was to analyze own long-term
experiences with different therapeutic approaches in CS
INSGCTT patients according to risk factors of the disease
progression and to correlate these results with the group of
patients who were treated with surveillance strategy only.

Material and Methods

Group A: The prospective study carried out from 11/1984
to 12/1991, included CS I NSGCTT 145 patients, who were
followed-up to 1/2007. None of them had a history of unde-
scended testicle. In all cases orchiectomy was performed by
the inguinal approach. The patients were assigned to their
respective clinical stage on the basis of physical examination,
chest x-ray, CT of the retroperitoneum, postorchiectomy se-
rum levels of AFP and 3 hCG tumor markers. The criteria for
the inclusion into CS I were normal values of these examina-
tions. Informed consent was obtained from all patients. Patients
with choriocarcinoma component were not included in the
study. The policy of surveillance consisted of a regular fol-
low-up the levels of tumor markers measured monthly, chest
x-ray and CT of the retroperitoneum performed at 3-month
intervals in the first year. The intervals were prolonged in the
following years. Patients who had progression of the disease
were treated with systemic chemotherapy (PVB or BEP).

Group B: The prospective study carried out from 1/1992
to 1//2007 included CSI NSGCTT 323 patients, who were
followed-up to 1/2007 and stratified to different risk-adapted

therapeutic approaches (groups B1-3) according to histopatho-
logic findings of primary tumor removed by inguinal
orchiectomy. Group B1: 111 patients with vascular invasion
and prevailing of embryonal carcinoma component in the pri-
mary tumor were treated with 2 cycles of adjuvant
chemotherapy (BEP). BEP regimen consisted of cisplatin 20
mg/m?/d dl1-5, etoposide 120 mg/m?/d d1-3 and bleomycin
30 mg IV infusion d1, d9, d16. The 2™ cycle was scheduled to
begin on the day 21 [13]. Group B2: 11 patients with vascular
invasion and majority of teratomatous elements in the pri-
mary tumor were treated with primary retroperitoneal lymph
node dissection (RPLND). Group B3: 201 patients without
vascular invasion were kept under close surveillance only. The
policy of surveillance was managed as in group A. The pa-
tients who had the disease progression were treated with
systemic chemotherapy (BEP).

Statistical analysis was performed by chi-square test and
by Kaplan-Meier curve for group A and B3.

Results

Group A: The disease progression was found out in 52 pa-
tients (35.9 %) with a mean follow-up of 10.5 months (median,
6.5 months, range, 3-100) (95 % CI 6.43-14.57). Fifteen pa-
tients (28.8 %) of them died with a mean follow-up of 90.5
months (median, 94 months, range, 8-214) after orchiectomy
all. Other patients were followed-up without evidence of dis-
ease (NED) by mean of 232 months (range, 182-267). The
overall survival rate of all patients in group A was 130/145
(89.7 %).

Group BI: The disease progression was found out in two
patients (1.8 %) with a mean follow-up of 31 months (range,
19-43) all. Other patients were followed-up with NED by mean
of 72.4 months (range, 2-175).

Group B2: Two patients (18.2 %) with pathological stage
II received adjuvant chemotherapy. Other two patients with
pathological stage I had the disease progression (18.2 %) with
a mean follow-up of 9 months, they died 84-110 months after
orchiectomy all. Other patients were followed-up after RPLND
with NED by mean of 147.6 months (median, 158 months,
range, 96-177).

Group B3: The disease progression was found out in 39
patients (19.4 %) with a mean follow-up of 11.8 months
(median, 8.5 months, range, 3-72) (95 % CI 7.87-15.7).
Three of them (7.7 %) died after a mean follow-up of 32.7
months (range, 12-103). Other patients were followed with
NED by mean of 84.9 months (median, 80 months, range,
3-180).

The overall survival rate of all patients in group B1-3 was
98.4 %. Introduction of different therapeutic approaches in
CS I NSGCTT patients according to risk factors of the dis-
ease progression might reduce the overall relapse rate of CSI
NSGCTT patients from 35.9 % (group A) to 19.4 % (group
B3) (P<0.001). Thus, we can conclude that the observed risk
ratio of the disease progression of group A was statistically
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Figure 1. Progression probability in patients with nonseminomatous germ cell testicular tumors — clinical stage I (Kaplan-Meier curve)

significantly higher than the risk of the disease progression in
group B3 (fig 1).

Discussion

The optimal management of CS I NSGCTT patients after
orchiectomy has been controversial for several decades be-
cause of the difficulty of distinguishing actual CS I of the
disease in patients from those with occult retroperitoneal and
distant metastases. Over the last 20 years, a surveillance strat-
egy was practiced at various centres, just to save patients in
CS I from unnecessary treatment-related morbidity [4, 7, 14,
15]. A number of primary tumor prognostic factors have been
discovered that may be useful in stratifying CS I patients as
to their likelihood of harboring occult disease [16]. Up to 30 %
of CS INSGCTT patients have subclinical metastases and
will relapse if surveillance alone is applied after orchiectomy.

The association with the presence of occult metastasis was
studied for the following histologic and clinical characteristics:
vascular invasion of tumor cells, histology of the primary tu-
mor, T-stage and the size of the primary tumor, preorchiectomy
levels of AFP and ahCG, and the patients’ age.

The utility of vascular invasion (venous and lymphatic in-
vasion) as a prognostic marker in CS I NSGCTT was first
recognized in the 1980s [17] and during the years it has be-
came the main predictor of relapse in CS I NSGCTT managed
by surveillance only [18].

The importance of embryoCa as a prognostic factor in low
stage NSGCTT was discovered when surveillance studies were
analyzed for relapse factors. Peckham et al. [2] established

the importance of embryoCa in their initial surveillance re-
port. Wishnow et al. [9] were the first, who did a quantitative
analysis of percentage of embryoCa extent.

Allhoff et al. [19] studied CS I NSGCTT patients using
semiquantitative percentage of embryoCa of two categories
(less than 50 % and 50 % or more); they found 50 % or more
of embryoCa to be significant for the relapse on surveillance
by univariate analysis.

So, the embryoCa is extremely important as a prognostic
marker for occult disease in CS I NSGCTT. An experienced
reference pathologist should do a careful assessment for
embryoCa (as well as vascular invasion), including the per-
centage of embryoCa [16].

The presence of teratomatous elements in testicular germ
cell tumors has been known to have a favorable impact on
prognosis. In contemporary era of prognostic factors in CS
I NSGCTT, the presence of teratoma lessens the likelihood
of occult disease [20]. When there was 50 % or less of ter-
atoma elements in the primary tumor, the chance of occult
nodes at RPLND was 44 %, whereas when there was more
than 50 %, the occult node rate was only 11 % [21]. In this
study, the percentage of teratomatous elements did remain
significant on multivariate analysis. Klepp et al. [8] found out
that teratoma of any type (mature and immature) was
a significant multivariate predictor of occult nodes at RPLND,
relapse after a negative RPLND, and overall occult disease in
CS I NSGCTT. The risk of positive nodes at RPLND was 20
% in the presence of teratoma and 40 % in its absence. Simi-
larly, patients with teratoma had an 11 % recurrence rate after
a negative RPLND, whereas those without this element had
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a 24 % recurrence rate. Overall, only 45.4 % of patients with-
out teratomatous elements had true pathological stage I disease
versus 71.2 % of those with teratoma.

Other various histologic factors have been suggested as
predictors of relapse or occult disease in CS I NSGCTT. The
importance of tumor size and T stage has not been confirmed
in most multivariate studies of CS I NSGCTT. Only Fung et
al. [21] found advanced T stage (T2-T4) to predict occult nodal
disease on multivariate analysis.

The association of tumor proliferative activity with occult
metastasis in NSGCTT has been determined with several tech-
niques like cytophotometry, flow cytometric analysis and
immunohistochemistry. A high percentage of tumor cells
stained for proliferating cell nuclear antigen (PCNA) or MIB-
1 was associated with a high risk of occult metastasis [22, 23,
24].

Therefore, the patients can be stratified according to risk
factors into different prognostic groups with different recur-
rence rates. According to EAU Guidelines on testicular cancer
the risk-adapted treatment is recommended as a treatment of
the first choice in CS I NSGCTT patients [25], however, there
is no worldwide consensus on the management of high-risk
CS I NSGCTT [26]. High risk patients with vascular inva-
sion are recommended to undergo adjuvant chemotherapy with
two cycles of BEP regimen, intermediate risk patients are rec-
ommended to undergo primary RPLND and low risk patients
without vascular invasion are recommended to undergo sur-
veillance only.

Primary chemotherapy following orchiectomy for high-risk
CS I NSGCTT with the first significant data was published by
Cullen et al. [27]. Several studies involving 2 cycles of BEP
chemotherapy have been reported [27, 28, 29] showing a relapse
rate of 2.7-4.0 %. Our experience shows only 1.9 % relapse
rate following adjuvant chemotherapy. Chemotherapy follow-
ing orchiectomy for CS I NSGCTT results in the lowest relapse
rates [30]. In an effort to limit potential over-treatment and treat-
ment related toxicity, Schefer et al. [31] presented their results
of a single cycle of BEP adjuvant chemotherapy. After a median
follow-up of 32 months (range 4-63) with at least 70 % of pa-
tients having two years of follow-up, only one relapse (2.3 %)
was seen at 11 months after adjuvant therapy. The isolated re-
lapse occurred in the mediastinum and lungs. The results after
one cycle of chemotherapy are not worse than after 2 cycles
[32]. The results need to be replicated in a larger cohort of pa-
tients to define the relapse rate more accurately. This approach
is soon to be tested in a large multicentre trial co-ordinated by
the German Testicular Cancer Study Group randomizing pa-
tients between one and 2cycles [31].

Primary retroperitoneal lymph node dissection was con-
sidered to be the gold standard in CS I NSGCTT [33]; it has
remained a viable up-front option after orchiectomy. RPLND
provides both accurate staging and curable treatment for mi-
croscopic stage Il disease [34]. Among CS I NSGCTT patients
undergoing RPLND, 70-77 % is found to be pathological stage
I, while lymph node metastases are found in the remainder.

Most males with pathological stage II disease end up receiv-
ing adjuvant chemotherapy [35]. Our experience shows
pathological stage II in 18.2 % of patients in group B2. Pri-
mary RPLND results in about 10 % absolute reduction and
33 % relative reduction in the risk of needing chemotherapy
compared to surveillance only in the average patient [30].
Teratomatous elements in the orchiectomy specimen predict
for retroperitoneal teratoma. Foster et al. [36] recommend
primary RPLND in CS I NSGCTT patients with the finding
of teratoma in the primary tumor. Some studies declare that
primary RPLND provides several advantages over induction
chemotherapy for these patients [35]. First, RPLND provides
accurate pathologic staging and thus more clearly defines
subsequent treatment requirements. Second, relapses in the
retroperitoneum are rare (less than 2 %) after a properly per-
formed RPLND [33, 37]. Stephenson et Sheinfeld [35]
performed primary RPLND for CS I NSGCTT and over 90
% of relapses occurred within the first 12 months, 84 % of
relapses occurred in the lungs or were associated with serum
tumor marker elevation, and all relapsing patients were alive
and continuously with NED after the treatment for relapse.
So, postoperative follow-up of these patients simplified as
routine retroperitoneal CT imaging is unnecessary. Third, the
eradication of all disease in the retroperitoneum significantly
reduces the risk of late relapse events. The incidence of late
relapse after primary RPLND for CS I was 0.6 % (38), all late
relapses occurred in the lungs, and each patient was cured
after thoracotomy and resection. Fourth, retroperitoneal ter-
atoma is present in 20-30 % of patients with pathologic stage
IT and it is resistant to chemotherapy. Although mature and
immature teratomas are histologically benign, the biological
potential is unpredictable and thus, there is benefit to com-
plete surgical resection by primary RPLND. Fifth, primary
RPLND is associated with negligible mortality and minimal
morbidity rates when performed by experienced surgeons [39].
The most consistent long-term morbidity of RPLND is the
loss of ejaculation, and consequently, potential fertility. To
reduce the morbidity of RPLND, several investigators evalu-
ated the role of minimally invasive techniques in testicular
cancer (laparoscopic RPLND) [40]. Spermon et al. [41] de-
tected the disease progression in 70 % of patients in the first
year, 78 % of relapses were located retroperitoneally when
the surveillance strategy was used. Our study confirmed these
results; the disease progression was detected in 76.3 % of
patients in the first year.

It is generally accepted that surveillance is appropriate for
the patients with a low risk of relapse (without vascular inva-
sion); however, there is no universally accepted standard
protocol for surveillance of patients with CS I NSGCTT [42].
The main advantage of surveillance is that 70-86 % of pa-
tients do not need any further treatment after orchiectomy
[26, 43, 44]. The disadvantages are the psychological and
practical difficulties of intense follow-up for some patients.
Our experience shows, that the disease progression was ob-
served in only 19.4 % of patients.
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Most NSGCTT patients have impaired spermatogenesis
prior to treatment, with the degree of impairment being pro-
portional to the stage of disease. In our preliminary report
[10], low sperm counts before orchiectomy have been identi-
fied as a factor showing a significant correlation with the
disease progression. It has not been confirmed however by
other studies dealing with surveillance policy in CS
I NSGCTT. In non-relapsing testicular cancer cases on sur-
veillance only, initially reduced spermatogenesis recovers after
the first year after orchiectomy [45].

There is a paucity of studies directly assessing ejaculatory
function following the chemotherapy. Jonker-Pool et al. [46]
demonstrated that 21.5 % of patients on adjuvant chemo-
therapy had some degree of ejaculatory dysfunction compared
to a similar group of patients undergoing surveillance only;
however B6hlen et al. [47] concluded their study that 2 cycles
of cisplatin based adjuvant chemotherapy do not seem to af-
fect adversely fertility or sexual activity. Ejaculatory function
can be preferentially preserved with primary RPLND if one
performs a quality nerve sparing dissection. However, if the
patient is at low risk for node positive disease and the techni-
cal skills of the surgeon do not allow performance of this type
of RPLND, a surveillance protocol should be recommended
to maximize ejaculatory function preservation [48].

Conclusions

According to our recent experience we confirm, that sur-
veillance only policy is recommended only in CS I NSGCTT
patients without vascular invasion in the primary tumor.
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