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Abstract

There is no consensus about a reproducible prognostic model capable of distinguishing between clinical stage I non-semi-
nomatous germ cell tumour (NSGCT) carrying a high and low risk of relapse. The aim of this study was to assess the prognostic
value of histological parameters in patients with stage I NSGCT undergoing surveillance after orchiectomy. We retrospectively
evaluated tumour specimens from 88 consecutive stage | NSGCT patients undergoing surveillance in our institution between 1984
and 1996. 24 patients relapsed (27%). Multivariate analysis singled out vessel invasion (VI) (relative risk (RR)=3.8; 95% con-
fidence interval (CI) 1.4-10.4) and the presence of mature teratoma (RR= 0.2; 95% CI 0.1-0.6) as independently correlated with
relapse-free survival (RFS). Patients can be classified accordingly into three prognostic groups with a low (27 patients with mature
teratoma but without VI), intermediate (34 patients with both VI and mature teratoma or with neither VI or mature teratoma) and
a high risk (23 patients with VI, but without mature teratoma) of relapse. Relapse rates in these three groups were 0%, 29% (95%
CI: 23-35%) and 61% (95% CI: 55-67%), respectively. This prognostic index, based on two standard pathological parameters,
identified a subgroup with a very low risk of relapse that represents approximately one third of stage I patients. Patients who belong
to this subgroup should be managed by surveillance only, instead of retroperitoneal lymph node dissection (RPLND) or adjuvant
chemotherapy. © 2001 Elsevier Science Ltd. All rights reserved.
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1. Introduction

In 50% of patients, testicular non-seminomatous
germ-cell tumour (NSGCT) is confined clinically to the
testis, epididymis or spermatic cord at initial diagnosis,
this being the definition of stage I disease [1]. In most
European countries, three therapeutic options are now
considered appropriate in clinical stage I disease after
orchiectomy: nerve-sparing retroperitoneal lymph node
dissection (RPLND) [2], adjuvant chemotherapy [3] and
close surveillance [4]. With this latter ‘wait and see’
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policy, approximately 30% of patients will relapse due
to occult metastases [4]. Follow-up procedures including
computed tomography (CT) scan and tumour marker
measurements permit the diagnosis of small recurrent
lesions that can be cured by cisplatin-based chemo-
therapy in virtually all cases [5]. Consequently, a 97%
long-term disease-free survival (DFS) rate can be
achieved with the surveillance approach [6,7], while
avoiding immediate toxicity and the long-term sequelae
of therapies in the majority of patients. However, the
constraints that frequent CT scan examinations and
marker determinations impose upon patients, which are
compounded by the anxiety that the likelihood of a
recurrence arouses, are significant limitations of the
surveillance policy. Moreover, poor compliance with
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follow-up can lead to poor-prognosis recurrent discase
[8]. This is why many oncologists consider that patients
at high risk of relapse should benefit from immediate
treatment after orchiectomy consisting of RPLND [2] or
adjuvant chemotherapy [3], both of which have been
shown to yield disease-free survival rates of greater than
95% with no or limited sequelae.

Unfortunately, there is still no consensus about a
reproducible, objective prognostic model capable of
distinguishing between clinical stage I NSGCT carrying
a high and low risk of relapse [9]. Histologically-proven
blood and lymph vessel invasion (VI) of the primary
tumour is recognised as the best independent predictive
factor of relapse [2,4]. The presence of embryonal
carcinoma (EC) in the primary tumour, the absence of
teratoma and yolk sac tumour, a normal preoperative
alpha-fetoprotein (AFP) level and the expression of
Ki-67 were also shown to have a prognostic value in
several studies ([5,9] for review). In a recent retro-
spective study, a prognostic index was designed for
patients undergoing RPLND, based on the percentage
of EC in the tumour and the presence of VI [10]. In the
present study, we evaluated tumour specimens from
patients undergoing surveillance after orchiectomy in
our institution, for standard histopathological para-
meters and the percentage of EC. The objective was to
individualise prognostic groups based on a multivariate
analysis of relapse-free survival (RFS) in patients
undergoing surveillance after orchiectomy.

2. Patients and methods

From 1984 to 1996, RPLND and surveillance have
been used at the Institut Gustave Roussy to manage
patients after orchiectomy for clinical stage I NSGCT.
The choice between these two options was mainly based
on the patient’s preference and his potential ability to
comply with the follow-up procedures, but not on the
histopathological features of the primary testis tumour.
Adjuvant chemotherapy was not routinely used.

Here we report the outcome of patients with clinical
stage I NSGCT who underwent surveillance after orch-
iectomy at the Institut Gustave Roussy. Tumours were
classified as clinical stage I disease if the CT scan of the
chest, abdomen, and pelvis and serum tumour markers
(i.e. AFP, total human chorionic gonadotrophin (HCG)
and the beta subunit (BHCG)) were normal. Serum
markers that were elevated before orchiectomy were
expected to normalise postoperatively in accordance
with their half-life. Close surveillance consisted of
tumour marker measurements and a monthly clinical
examination during the first year, then every 2 months
during the second year, then every 4 months until the
fifth year and twice a year thereafter. Thoracic and
abdomino-pelvic CT scans were performed every 3

months during the first year, then twice a year until the
fifth year and once a year thereafter.

Initial patient characteristics and outcomes were col-
lected retrospectively from clinical records. Preoperative
tumour marker levels were the last measurements
obtained before orchiectomy (usually the day before). A
single pathologist, who was blinded to the evolution of
the disease, reviewed the haematoxylin and eosin (H&E)
stained slides of the primary testis tumour. Each case
was assessed meticulously to identify germ-cell tumour
subtypes (embryonal carcinoma, seminoma, chorio-
carcinoma, yolk sac tumour, carcinoma in situ, mature
and immature teratoma). The proportion of EC was
based on the pathologist’s general impression of the
entire tumour specimen on the H&E-stained slides. She
also assessed invasion of the tunica and cord vessels.
The term ‘vessel invasion’ (VI) designates the presence
of either venous or lymphatic invasion. VI was con-
sidered positive when a heap of tumour cells was found
adhering to a vessel wall or when endothelial cells sur-
rounded them.

RFS was the time between the orchiectomy and
relapse. RFS curves were computed using the Kaplan—
Meier method. Both univariate and multivariate ana-
lyses were used to assess prognostic factors. Age at
orchiectomy, the percentage of EC and tumour marker
levels were considered as dichotomous variables. The
cut-offs used were the median value for the first two
variables and the upper normal threshold for tumour
markers. In the univariate analysis, RFS was compared
using the log-rank test. The variables analysed were: age
at orchiectomy, preoperative tumour marker levels
(AFP, HCG, bHCG), histological features of the testis
tumour including: the percentage of EC, the presence of
VI, cord or tunica invasion, and each of the germ-cell
tumour subtypes. Each variable associated with a P
value lower than 0.10 in the univariate analysis was
included in the multivariate analysis. The multivariate
analysis of RFS was performed using the Cox’s pro-
portional hazards model. The P value used to retain
variables in the final model was P<0.05. A stepwise
procedure was used. The P value associated with each
relative risk (RR) was assessed using the Wald test. The
relationship between the percentage of EC and the
presence of VI was estimated using a non-parametric
Wilcoxon rank sum test.

3. Results
3.1. Patient characteristics

Between 1 January 1984 and 31 December 1996, 88
consecutive patients with clinical stage I NSGCT
underwent surveillance after orchiectomy at the Institut
Gustave Roussy. During the same period, 71 patients
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with clinical stage I disease underwent RPLND. The
main characteristics of the 88 patients are listed in
Table 1. At the time of the orchiectomy, the median age
was 30.5 years (range 15.9-55.7 years). Histological
slides were not available for review in 4 patients. Thus,
the histolological features of the primary tumour were
available for 84 patients. In 72 cases, we obtained all
paraffin-embedded fixed tissue blocks, and analysed a

Table 1
Patient characteristics
Characteristics Patients
Number  Number (%)
evaluated
Age at orchiectomy (years) 88 Median (range):
30.5 (15.9-55.7)
<30 44 (50)
>30 44 (50)
Preoperative tumour marker levels
AFP (ui/ml) 74
<10 29 (39)
>10 45 (61)
HCG (ui/ml) 62
<10 39 (63)
>10 23 (37)
B-HCG (ui/ml) 57
<0.1 35 (61)
>0.1 22 (39)
Pathology 84
Embryonal carcinoma (EC) (%) Median (range):
42.5 (0-100)
<40% 42 (50)
>40% 42 (50)
Choriocarcinoma 23 (27)
Yolk sac tumour 22 (26)
Seminoma 30 (36)
Mature teratoma 44 (52)
Immature teratoma 42 (50)
Carcinoma in situ 37 (44)
Vessel invasion 40 (48)
Cord invasion 74 6 (8)
Tunica invasion 76 27 (36)
Relapses 88 24 (27)
Elevated markers 18 (75)
Retroperitoneal nodes 14 (58)
Mediastinal nodes 3 (13)
Pulmonary metastases 3 (13)
IGCCCG classification
Good prognosis 23 (96)
Intermediate prognosis 14
Chemotherapy® 24 24 (100)
4 EP or 3 BEP 18 (75)
4 BEP 5(21)
Other regimens (including salvage) 4 (17)

AFP, alpha-fetoprotein; HCG, human chorionic gonadotrophin;
BHCG, beta-human chorionic gonadotrophin; IGCCCG, Interna-
tional Germ-Cell Consensus Classification; (B)EP, (bleomycin), eto-
poside, cisplatin.

4 Total higher than 100% because 2 patients received one and two
salvage regimens, respectively.

range of 6-21 blocks per tumour. In 12 cases, only 1-6
H&E-stained slides were collected. 11 patients had pure
EC and no pure choriocarcinoma was identified. The
histological components of composite NSGCT were
found in the following proportions: embryonal carci-
noma (85%), mature teratoma (52%), immature ter-
atoma (50%), yolk sac tumour (26%), choriocarcinoma
(27%) and seminoma (36%). Vessel invasion was found
in 40 patients (48%). Sufficient tunica and cord material
was available for assessment in only 76 and 74 patients,
respectively. Tunica and cord invasion was identified in
27 (36%) and 6 (8%) tumours, respectively.

3.2. Follow-up

By 1 May 1999, 24 of the 88 patients had relapsed
(27%). The median follow-up of the 64 relapse-free
patients was 4.3 years (range: 1-12 years). All relapse-
free patients had been followed-up for at least 1 year
and 89%, for at least 2 years. All relapses occurred
before the second year after the orchiectomy and 21 of
them (88%) within 12 months. One patient developed a
pure seminoma in the controlateral testis 34 months
after the primary tumour. This patient was considered
recurrence-free in this analysis. All, except one relapse,
were classified in the good-risk group according to the
International Germ-Cell Consensus Classification [11].
Retroperitoneal nodes were the most frequent sites of
relapse (14 patients). Pulmonary metastases were
observed in 3 patients, but no extra-pulmonary visceral
metastases occurred. Tumour markers were elevated in
18 patients (75%), 7 of whom (39%) had no clinical or
radiological evidence of disecase. Most patients (23
patients) were enrolled at relapse in a French multi-
centric study comparing four cycles of combination
etoposide—cisplatin to three cycles of the etoposide—cis-
platin—bleomycin regimen (BEP) in good-prognosis
advanced NSGCT [12] or were routinely given three
cycles of BEP. After a median time from relapse of 49
months (range: 1-117 months), all patients but 1 (96%)
were alive and free of disease, including the 2 patients
who had required salvage chemotherapy. One patient
who developed a relapse of intermediate prognosis died
suddenly of a pulmonary embolism a few days after the
third cycle of chemotherapy.

During the same period (1 January 1984 and 31
December 1996), 28 of 71 patients (39%) with clinical
stage I NSGCT who underwent RPLND were found to
have pathological II disease.

3.3. Univariate analysis

According to the univariate analysis (Table 2), RFS
was significantly lower in patients presenting VI (RR =
5.3; 95% confidence interval (CI) 2.0-14.2), cord inva-
sion (RR = 3.8) or a percentage of EC>40% (RR=3.5;
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95% CI 1.4-8.7) in the testis tumour. The presence of
mature teratoma (RR=0.2; 95% CI 0.1-0.5) and of
immature teratoma (RR=0.4; 95% CI 0.1-0.8) was
significantly correlated with a longer RFS. Neither age
at orchiectomy, nor preoperative tumour marker levels
was significantly associated with the risk of relapse.

Table 2
Univariate and multivariate analysis of relapse-free survival (RFS)

3.4. Multivariate analysis

579

In the multivariate analysis, only two factors were
independently correlated with RFS: VI, which was

associated with a higher

probability of relapse

(RR=3.8;95% CI 1.4-10.4) and the presence of mature

Variable Univariate analysis Multivariate analysis
RR (95% CI) P value RR (95% CI) P value
Vessel invasion (VI) <0.001 0.008
Yes 5.3 (2.0-14.2) 3.8 (1.4-10.4)
No 1 1
Mature teratoma 0.001 0.005
Yes 0.2 (0.1-0.5) 0.2 (0.1-0.6)
No 1 1
Embryonal carcinoma (EC) (%) 0.008 NS
<40 1
> 40 3.5(1.4-8.7)
Cord invasion 0.02 NS
Yes 3.8 (1.3-11.2)
No 1
Immature teratoma 0.02 NS
Yes 0.4 (0.1-0.8)
No 1
Seminoma 0.3 NI
Yes 0.6 (0.2-1.5)
No 1
Yolk sac tumour 0.4 NI
Yes 1.5 (0.6-3.5)
No 1
Preoperative HCG level 0.4 NI
<10 ui/ml 1
> 10 ui/ml 1.4 (0.6-3.8)
Tunica invasion 0.5 NI
Yes 1.3 (0.6-3.2)
No 1
Age at orchiectomy (years) 0.6 NI
<30 1
<30 0.8 (0.4-1.8)
Preoperative AFP level 0.7 NI
<10 ui/ml 1
>0 ui/ml 1.2 (0.5-2.8)
Choriocarcinoma 0.7 NI
Yes 0.9 (0.3-2.2)
No 1
Carcinoma in situ 0.7 NI
Yes 0.9 (0.4-2.0)
No 1
Preoperative B-HCG level 0.9 NI
<0.1 ui/ml 1
> 0.1 ui/ml 0.9 (0.3-2.7)

AFP, alpha-fetoprotein; HCG, human chorionic gonadotrophin; BHCG, beta-human chorionic gonadotrophin; RR, relative risk; CI, con-

fidence interval; NS, non-significant; NI, not included in the multivariate model. 1 =reference group.
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Fig. 1. Probability of relapse-free survival (RFS) according to our
prognostic model (VI, vessel invasion; tera, mature teratoma).

teratoma which was associated with a lower probability
of relapse (RR=0.2; 95% CI 0.1-0.6) (Table 2). The
results of the statistical analysis were not significantly
modified when the percentage of EC was considered as
a continuous variable, nor when the EC cut-off value
was fixed at 80%, as in a previous study [10] (data not
shown). Likewise, the presence of teratoma remained an
independent prognostic factor when mature and imma-
ture subtypes were pooled (P <0.001). The fact that the
percentage of EC ceased to be associated with RFS in
the multivariate analysis could be explained by the sig-
nificant correlation found between this parameter and
VI (P=0.008, Wilcoxon test). Indeed, the median per-
centage of EC was 60 and 20% in 40 (range: 0—100%)
tumours with, and 44 (range: 0-100%) without VI,
respectively.

Using the two independent prognostic factors,
patients can be divided into three well-balanced groups

classified as having a low, intermediate and high risk of
relapse, respectively (Fig. 1). 27 patients (32%) with
mature teratoma, but no VI were classified in the very
low-risk group, since none of them has relapsed. 23
patients (27%) with VI and no mature teratoma were
classified in the high risk group since 14 of them have
relapsed (61%, 95% CI. 55-67%). Among the 34
patients (40%) with both VI and mature teratoma or
with neither VI nor mature teratoma, 10 patients have
relapsed (29%, 95% CI 23-35%).

4. Discussion

In agreement with previous studies, we report recur-
rences in 27% of patients with clinical stage I NSGCT
who underwent surveillance after orchiectomy
[4,6,7,13]. The percentage of pathological stage II dis-
ease among stage I patients who underwent RPLND
was also similar to previous reports [10,14]. In fact, the
choice of a ‘wait and see’ policy after orchidectomy for
clinical stage I disease, rather than RPLND was not
based on prognostic factors evaluation, but mainly on
the patient’s preference. Therefore, we can assumed that
our patients cohort is representative of the stage I
NSGCT population, regarding the risk of relapse and
histological parameters.

Vessel invasion by the tumour has been identified as
the most important predictive factor of occult meta-
static disease in clinical stage I patients in our study,
and this is in agreement with most published studies
[2,4,6,7,10,13-18] (Table 3). Whereas, lymphatic and
venous invasion were distinguished in early reports [4],
it is now considered acceptable to pool these parameters
not only because the differential diagnosis is difficult for

Table 3
Summary of studies assessing independent prognostic factors by multivariate analysis for occult metastatic disease in clinical stage I NSGCT
patients
Studies (references) No. of patients End point Study methodology Multivariate analysis of prognostic factors
VI EC No teratoma No YST
2 279 Pathological Retrospective Yes No Yes Yes
10 149 stage II Retrospective Yes Yest ND ND
14 92 disease Retrospective Yes Yest No No
17 78 in patients Retrospective Yes Yest No No
18 320 undergoing Retrospective Yes Yes* ND ND
16 482 RPLND Prospective Yes No No No
4 259 Relapse Retrospective Yes Yes ND Yes
6 373 in patients Prospective Yes Yes No Yes
7 105 undergoing Prospective Yes Yes* No No
13 154 surveillance Prospective Yes No No No
Present study 84 Retrospective Yes No Yes No

AFP, alpha-fetoprotein; HCG, human chorionic gonadotrophin; BHCG, beta-human chorionic gonadotrophin; IGCCCG, International
Germ-Cell Consensus Classification; NS GCT, non-seminomatous germ cell tumour; ND, not determined; VI, presence of vessel invasion; EC,
presence of embryonnal carcinoma subtype (qualitative assessment); EC*, predominance of EC subtype (semi-quantitative assessment); ECt, high
percentage of EC (quantitative assessment); YST, yolk sac tumour subtype; RPLND, retroperitoneal lymph node dissection.
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the pathologist, but also because lymphatic and venous
invasion are consistently correlated [6]. However, iden-
tification of VI is a difficult task requiring meticulous
scrutiny of blocks by an experienced pathologist [16].
Consequently, the validity of VI as a prognostic factor
is not foolproof for the management of patients outside
tertiary referral cancer centres. Future prospective
studies should include independent reviews of patholo-
gical slides by several pathologists from both primary
hospital and tertiary referral centres.

Using multivariate analysis, several retrospective stu-
dies singled out the proportion of EC as an independent
factor predictive of the pathological stage in patients
submitted to RPLND [10,14,17,18] (Table 3), but this
was not corroborated by the large multicentre pro-
spective study of the Testicular Cancer Intergroup [16].
Two large prospective studies, in which EC was used as
a qualitative variable (i.e. presence or absence), demon-
strated conflicting results in patients who underwent
surveillance [6,13]. However, qualitative assessment of
EC is purported to underestimate the prognostic value
of EC [19]. Predominant EC histology (i.e. no more
than a microscopic focus of an accompanying subtype)
was recently identified as an independent prognostic
factor for relapse among 105 patients undergoing sur-
veillance [7]. To our knowledge, no study has assessed
the prognostic value of the percentage of EC in patients
undergoing surveillance after orchiectomy. In the pres-
ent study, patients with a percentage of EC>40%
relapsed more frequently than the others did. However,
the percentage of EC was not found to be an indepen-
dent prognostic factor after adjustment for VI and the
presence of mature teratoma in the multivariate analy-
sis. The percentage of EC and VI seemed to be strongly
interrelated in our study, and this is in agreement with
previous reports which showed that EC was the invad-
ing element in >90% of VI [16,20].

Three studies have already demonstrated that the
presence of teratoma elements in the primary tumour is
a favourable prognostic factor in patients with clinical
stage 1 disease [2,21,22]. Indeed, among 279 patients
submitted to RPLND, the presence of teratoma was
associated with pathological stage I disease and a lower
risk of relapse for both pathological stage I and II
lesions in a multivariate analysis [2]. Our results seem to
indicate that the presence of teratoma does not only
reflect a lower percentage of the most malignant ele-
ment, namely EC, but it also signals differentiation
towards more benign behaviour per se, since the prog-
nostic value of teratoma was independent of the per-
centage of EC. Unlike previous studies, we
distinguished between mature and immature teratoma
and found that only the purported less aggressive
mature subtype was associated with a low risk of relapse
in multivariate analysis. Interestingly, it has been sug-
gested that pure mature teratoma is more likely to be

limited to the testis than its immature counterpart [23].
However, the presence of mature teratoma in the pri-
mary was recognised as a risk factor for developing a
subsequent ‘growing teratoma syndrome’ [24].

Although clearly useful, knowledge of prognostic
factors is not sufficient for clinicians who wish to make
the right risk-based decisions. Therefore, a reproducible
and simple prognostic factor-based classification separ-
ating patients into good and poor prognostic groups is
required for routine clinical practice and to facilitate
collaborative trials. A few studies have attempted to
establish such a prognostic index [4,6,7,10]. Heidenreich
and colleagues recently proposed a predictive index
based on the percentage of EC and the presence of VI
[10]. However, RFS was not evaluated in that study.
Sogani and colleagues [7] identified a group of patients
with the presence of VI and predominant EC histology
among patients undergoing surveillance who had a very
high risk of relapse (71%). However, this group was
very small (only 7% of the entire cohort). These authors
did not identify a low-risk group. In contrast, with our
model, approximately a third of the patients were clas-
sified in the very low-risk group (no relapse among 27
patients) and slightly less than a third in the high-risk
group (61% of relapses), while the remaining patients
had an intermediate risk of relapse. To our knowledge,
this is the first study to have identified a group of
patients who did not relapse at all. Furthermore, the
presence of mature teratoma in the testis tumour, the
second determinant parameter in our prognostic index,
is probably easier to evaluate than the percentage of
EC. In our opinion, this simple prognostic index could
be useful to clinicians pending validation on an inde-
pendent series of patients since this investigation was
retrospective.

In our opinions, surveillance alone may be recom-
mended for patients in the low-risk group. Given the
very low risk of relapse, a simplified surveillance proto-
col should be prospectively assessed in this subgroup of
patients. For example, a CT scan of the abdomen, the
pelvis and the thorax may be performed only twice a
year during the first year, than once a year during 2
years. Tumour markers may be checked every 4 months
the first year, then every 6 months the second year. A
clinical surveillance should be prolonged after the 2 first
years because late relapses, albeit rare, have been
reported to occur after 2 years [4], as well as con-
trolateral testis cancer [25]. In high-risk patients,
RPLND does not appear to be a fully satisfactory
strategy because the risk of recurrence after RPLND
was high for both pathological stage I and II disease in
the event of VI [2,16] or no teratoma [2] in the primary
tumour. In this subset of patients, adjuvant chemo-
therapy could be an alternative strategy. In the Medical
Research Concil (MRC) study, only one relapse was
observed among 113 high-risk stage I patients treated
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with two cycles of the BEP regimen [3]. Two cycles of
BEP appear to be well tolerated, without clinically sig-
nificant pulmonary toxicity and a very low risk of sec-
ondary leukaemia [3,26]. However, several questions are
still pending concerning adjuvant chemotherapy in
high-risk clinical stage I NSGCT [27]. A significant
proportion of patients will be overtreated since there is
no prognostic index identifying a subgroup of patients
with a risk of relapse >70%. Moreover, prognosis and
treatment of relapses occurring after two cycles of
adjuvant BEP remain to be defined.

In conclusion, our prognostic index identified a sub-
group of patients with a very low risk of relapse that
represents approximately one third of patients with
stage I disease. The creation of an international colla-
borative group is urgently needed so that a consensus
can be reached about the classification of stage I
NSGCT, as was the case for advanced disease.
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