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Treatment Options in Clinical Stage I
Non-seminomatous Germ Cell Tumours of the
Testis: A Wager on the Future? A Review

J.P. Droz and A.T. van Oosterom

INTRODUCTION
THE PROGNOSIS of metastatic germ cell tumours of the testis has
dramatically improved with the introduction of cisplatin-based
chemotherapy [1]. One of the most important refinements in the
treatment of these tumours is the use of prognostic factors to
indicate risk-adapted treatments. This is currently used in the
treatment of advanced disease [1]. It is noteworthy that even in
the past the cure rate of patients with tumours localised in the
testis only (clinical stage 1) was high [2, 3]. The standard
treatment of these patients was either retroperitoneal lymph
node dissection (RPLND) or radiotherapy to the retroperitoneal
region and cure rates as high as 80-90% have been reported {2].
However, the “wait and see” policy (surveillance) emerged in
the early 1980s [4] when it was proven that low volume metastatic
disease could be cured by chemotherapy in the majority of cases
and more reliable investigations including chest and abdominal
computed tomography (CT) scan, but especially serum alpha-
fetoprotein (AFP) and human chorionic gonadotrophin (HCG)
measurements made earlier detection possible. This policy then
became popular. Unfortunately, no evaluation of both modalities
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has been undertaken in a randomised trial. We review here the
status of the different treatment options in localised testis cancer.
We only consider in this review non-seminomatous germ cell
tumours of the testis as defined both in the World Health
Organization (WHO) classification [5] and the English classifi-
cation [6]. Clinical stage I disease is defined according to the
Union Internationale Contre le Cancer staging system [7] as a
disease without visceral and retroperitoneal lymph node metast-
ases after physical examination, imaging and biochemical tests.

CLINICAL AND PATHOLOGICAL STAGEI,
CLARIFYING THE PROBLEM

Clinical staging is based on clinical examination, measurement
of serum tumour markers (AFP, HCG), chest radiographs and
CT scan of the chest and abdomen with and without bilateral
pedal lymphangiography. In clinical stage I disease there is no
evidence of tumour spread demonstrated by these investigations.
When postorchiectomy tumour marker levels remain elevated
involvement of retroperitoneal lymph nodes or metastatic spread
elsewhere is found in all cases [8]. One way to evaluate clinical
staging is to compare the results of investigations with the results
of surgical staging (that is RPLND). Table 1 summarises
findings from different studies [9-23]. Three conclusions can be
drawn from this table: (i) the false negative and false positive rates
of lymphangiography and abdominal CT scan are approximately
equal to 30 and 15%, respectively. (ii) From the data in the
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Table 1. Comparison of the results of the imaging technigues and the histopathological findings at retroperitoneal lymph

node dissection (RPLND)
Lymphangiography CT scan Lymphangiography + CT scan
Negative Positive Negative Positive Negative Positive

Retrospective studies 187 165 97 129 595 59
[9-17,19-23] (134 24) (57) (18) (463) 17
False negative 28% 41% 22.3%
False positive 14% 13% 19%
McLeod et al. {18] 139 29 305 79 352 107

(105) (10) @211 (13) (239) (25)
False negative 32% 31% 32%
False positive 34% 16% 23%

Number of patients with normal lymph nodes at RPLND in parentheses.

literature it is not clear how much lymphangiography adds to
the CT scan. Data of the ongoing EORTC study must be
awaited. (iii) The percentage of patients with clinical stage I
disease who were actually pathological stage II disease at
RPLND is 20 to 30% in all surgical series. It is noteworthy that
no study reports the size of retroperitoneal lymph nodes found
at the RPLND in clinical stage 1 patients with retroperitoneal
involvement [9-23].

THE RESULT OF LUMBO-AORTIC RADIOTHERAPY:
WHAT IS THE LESSON?

Tyrrel et al. [25] reported 88 patients treated by radiotherapy
of whom 16 relapsed: 10 with visceral metastases, 6 in the
retroperitoneum (but 2 of them did not actually receive the
radiotherapy). Two factors which showed a significant corre-
lation with relapse were identified: local extent of the primary
tumour and postorchiectomy serum tumour marker levels [26].
Fossa et al. [27] reported 132 patients treated by radiotherapy;
33 of whom recurred (25%). In a series of 62 clinical stage I
patients, van der Werf-Messing et al. [28] reported a 27% relapse
rate which was higher in patients with vascular invasion (44%)
than in patients free of vascular invasion (22%). Recently, Rorth
et al. [29] reported 73 patients in a randomised trial who were
treated by radiotherapy, 11 of whom had visceral metastases and
none had solitary retroperitoneal relapse. The conclusion of
these studies is that lumbo-aortic irradiation controls retroperi-
toneal metastases but, as could be expected of a locoregional
treatment, fails to prevent the development of visceral metastases
(the percentage being 15%).

RETROPERITONEAL LYMPH NODE DISSECTION:
THE WAY OF TRUTH?

The first section of this review shows that RPLND allows
determination of the actual stage of the disease. There are two
groups of patients: those with stage II disease who are cured by
RPLND and adjuvant chemotherapy [30] and those with stage I
disease. The relapse rate in pathological stage I disease is 12% as
is shown in Table 2. Of these relapses, one sixth (2% of all
relapses) occurs in the retroperitoneum and the remainder in
other sites. It is concluded that RPLND nearly completely
excludes the risk of lumbo-aortic recurrence. For example,
McLeod et al. [18] have reported only 4 patients with retroperi-
toneal recurrence without elevation of tumour marker levels.
The consequence is that follow-up is easier and can be performed

with tumour marker level measurement and routine chest X-
ray.

Studies of prognostic factors were performed in two ways.
The first type of prognostic study was designed to determine
which clinical stage I patients were likely to be actual pathological
stage II patients. Four studies have addressed this question
[21-24] in either univariate [21] or multivariate analysis [22, 23,
24]. Javadpour ez al. found three prognostic factors: presence of
embryonal carcinoma, vascular invasion and extension to the
spermatic cord [21]. Klepp et al. identified the following prog-
nostic factors [22]: vascular invasion, normal pre-orchiectomy
AFP level (when AFP level was not measured: absence of
teratoma elements, absence of yolk sac elements). Fung et al.
[23] in another multivariate analysis described three factors:
pT = 2, vascular invasion and less than 50% teratoma element.
McLeod et al. [18] have shown that 60 of 459 patients (13%)
have vascular invasion: two-thirds of them were pathological
stage II patients, concluding that vascular invasion is highly
predictive of retroperitoneal involvement. Sesterhenn et al. [24]
found that patients with both vascular and lymphatic invasion
were likely to be actually pathological stage II patients.

The second type of prognostic factor study was undertaken to
define which pathological stage I patients were likely to recur
{22, 24, 25]. Klepp er al. [22] found two factors: vascular
invasion and absence of teratoma elements. Bredael et al. did not
demonstrate strong prognostic factors: pT = 2, presence of
embryonal carcinoma [35]. Sesterhenn et al. [24] demonstrated
that in pathological stage I disease, the relapse rate was 19.4%
(12 of 62 cases) for those with venous/lymphatic invasion vs. 6%
(10 of 168 cases) for those without invasion. In conclusion,
vascular invasion seems to be the best prognostic factor of
pathological stage II disease and recurrence.

The main adverse effect of RPLND is the loss of ejaculatory
function, the incidence of which is strongly linked to the
surgical technique. The loss of ejaculatory function is 100% with
traditional bilateral suprahilar RPLND [2], 90% with modified
infrahilar bilateral RPLND [36], 40% with modified unilateral
RPLND [37] and less than 10% with nerve-sparing modified
RPLND [19]. Three major arguments advocate the use of
RPLND in clinical stage I disease: (i) an immediate knowledge
of the actual stage of the patient, (ii) an easier follow-up
procedure for pathological stage I patients, (iii) a low morbidity
when nerve-sparing procedure is used. However, its use outside
clinical studies cannot yet be advocated because it it not yet
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Table 2. Review of the retroperitoneal lymph node dissection (RPLND) results in pathological stage I disease series

No. of No. of local* No. of distantt Toral no. of Survival

Author patients relapses metastases recurrences (years)
Maier et al. [31] 1940-1965 109 ? ? 29 73% (5)
Skinner and Leadbetter {2] 31 2 1 3 90% (5)
Staubitz et al. [32] 45 0 3 3 86% (5)
Clements et al. [33]} = 47 ? ? 5 89% (3)

Maier and Mittemeyer [34]

1968-1973
Bredael et al. [35] 138 3 9 12 96% (3)
Javadpour et al. [21] 54 0 4 4 100% (?)
Pizzocaro et al. [20] 55 0 8 8 96% (3)
Fung et al. [23] 55 4 7 11 100% (?)
Klepp et al. [22] 204 5 25 30 98% (6)
McLeod ez al. (18] 264 4 23 27 97% (?)
Donohue et al. [19] 61 0 4 4 100% (?)
Total 1063 18 (1.7%) 84 (8.3%) 131 (12%)

*Isolated retroperitoneal recurrence.
tMay be additive with *.
FPart of a randomised trial (RPLND + radiotherapy).

proven that the only 2% relapse rate of Table 2 also holds for
this modified technique.

SURVEILLANCE PROCEDURE: THE WAY OF
PROCRASTINATION?

In the late 1970s three facts changed the treatment policy in
clinical stage I patients: (i) imaging procedures were more
accurate, (i) the observation of the results of lumbo-aortic
radiotherapy and RPLND led to the conclusion that an involve-
ment of lumbo-aortic lymph nodes was present in 20-25% of
cases and that the incidence of visceral metastases was 10-15%,
(iii) chemotherapy cured virtually all patients with low volume
metastatic disease. Then in 1979 investigators at the Royal
Marsden Hospital began a surveillance protocol in clinical stage
I disease the results of which were first shown in 1982 [3]. After
this, many studies were undertaken. Table 3 shows a summary
of the most important published series of surveillance [29,
38-47].

Some important conclusions are available from these studies.
—The mean relapse rate is 30% (95% confidence interval:
26-33%) with a minimal follow-up of over 3 years.

—The characteristics of relapses are: a median delay of S months,
10% of them occurring more than 2 years after orchiectomy;
elevated tumour marker level in two-thirds of the cases, this
elevation being the only sign of recurrence in one-fifth of the
cases; the site of recurrence only in the retroperitoneum in one
half of the patients, half of them without any elevation of the
tumour marker level.

—When the treatment of relapse is appropriate chemotherapy,
the NED rate is 97%.

—The main prognostic factors of relapse are: presence of
embryonal carcinoma (five out of seven studies), lymphatic
invasion (three out of three studies), vascular invasion, absence
of yolk sac tumour and pT = 2 stage (two out of five studies).

The most important retrospective study was performed by the
Medical Research Council [40] in 259 patients. A multivariate
analysis of factors for recurrence showed that four factors
retained significant prognostic value: vascular invasion, lym-
phatic invasion, absence of yolk sac tumour and presence of
embryonal carcinoma. A simplified index scoring system was

defined: patients with no or one poor risk factor were considered
at low risk of relapse, patients with three or four poor risk factors
were considered at high risk of relapse and the remaining
patients with two poor risk factors have an intermediate risk of
relapse. Table 4 shows the groups of patients and their expected
relapse rate. It also shows the validation of this system in an
independent population of patients treated between 1984 and
1987 whose evolution was recently reported [49].

In this population of 373 eligible patients there were 99
relapses (28%) which occurred after a median delay of 6 months
[9 patients (10%) recurred after 24+ months]. 29 patients (30%)
had an isolated elevation of tumour marker level and 61 had a
retroperitoneal relapse. Advanced disease relapse was observed
in 14 padents (15%) (8 stages IIC, 4 stages L2, 1 liver and 1
brain metastases [49]. It is concluded that patients of low and
intermediate risk group have less than 25% risk of relapse and
patients of the high risk group have a 50% risk of relapse. This
latter group of patients represents a quarter of the whole
population of patients with clinical stage I disease.

One interesting remark concerning the follow-up policy is
that the relapse rate, the median time to relapse and the stage of
relapse is not influenced by the frequency of CT scanning when
the clinical examination, chest X-ray and tumour marker level
measurements are performed at least every 2 months [40].
However, the policy to perform an abdominal CT scan may be
every 2 to 3 months [50].

Some authors have pointed out the difficulty of assessing
lymphatic and vascular invasion. A strict definition of vascular
invasion is needed [51-53]. It is (i) the penetration of tumour
cells with or without a thrombosis within the lumen of the vessel,
(ii) the destruction of the endothelium and the adhesion of
endoluminal tumour cells to the endothelium. Freedman et al.
reported the following incidences of the poor risk factors [40]:
lymphatic invasion (19%), vascular invasion (50%), absence of
yolk sac (31%), presence of embryonal carcinoma (87%). Patients
who have only two of the four risk factors have a 15% relapse
rate. Thus, if one considers only the 50% patients with vascular
invasion, their relapse rate is 43%. This observation explains the
fact that some investigators have only considered this prognostic
factor [54].
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Table 3. Surveillance studies—prognostic factors studies

Reference 38 39 40 42 43 44 45 29 47 Total
No. of patients 45 71 259 36 46 100 24 76 105 762
No. of relapses (%) 9 21 70 12 21 31 6 23 37 220

(20%) (29%) Q7% (33%) (29%) Bl%) (25%)  (30%) (35%)  (29%)
mk(+) 5 14 ? 7 4 26 ? 16 19 67%
mk(+) only 1 1 17 1 1 8 2 2 6 18%
LAln only 7 8 27 4 2 9 2 14 25 45%
LAln only with mk(-) 3 2? 26 1 0 ? ? 4 6 24%
Other sites + LAln 2 12 31 6 10 14 1 7 3 45%
Median delay (months) 4 6 6 6 4 4 4 4 6.3 5
No. of patients with 1 1 5 2 2 1 2 4 0 8%

delay >2 years
No. of NED patients 44 69 256 35 44 97 24 76 104 739
(97%)
PF analysis Univariate Univariate Multivariate Univariate Univariate Multivariate ND Multivariate Univariate
Dunphy [45] Jacobsen (48]
Vascular invasion ND - + - ND 6 + + 3/6
Lymphatic invasion ND ND + + ND + ND ND 33
Yolk sac tumour ND ND Absence + - - - Absence + ND 2/5
Presence of embryonal + + + - - + + + 6/8
carcinoma

pT=2 ND + - - + ND 6 ND 2/5
High AFP level ND ND - - ND ND - ND 0/3

PF: prognostic factors; mk: tumour marker level; pT = 2: UICC classification (3); LAln: lumbo-aortic lymph nodes; AFP: alpha-fetoprotein;

NED: non-evolutive disease; ND: not done.

CHEMOTHERAPY IN HIGH-RISK RELAPSE PATIENTS:
THE WAY OF THE FUTURE?

The outstanding results of chemotherapy in low volume
metastatic disease [1] and as adjuvant treatment in postsurgical
stage II disease [30] led some investigators to study adjuvant
chemotherapy after orchiectomy in high-risk clinical stage I
patients. Only three studies have been reported in the modern
chemotherapy era. Pont et al. [54] reported the results of a study
of 22 patients without vascular invasion treated by surveillance
only and of 18 patients with vascular invasion treated by
two cycles of adjuvant bleomycin, etoposide, cisplatin (BEP)
chemotherapy. There were one and two relapses in the surveil-
lance and chemotherapy groups, respectively, after a median
follow-up time of 30 months (3—-50 months). One of the chemo-
therapy group patients recurred in the retroperitoneum and only

Table 4. The Medical Research Scoring System for relapse [39]:
validation of the model [49]

Independant population

Study population [40] [49]

No. of patients No.of  No. of patients No. of

Risk group (% total)  relapses (%) (% total)  relapses (%)
Low risk 89 (38) 8 9 141 (38) 24 (17)
Intermediate

risk 89 (38) 21 (24) 142 (38) 33 (23)
High risk 55 (24) 32 (58) 83 (24) 39 (47)
Total 233 61 (26) 366 96 (26)

Low risk group: 0 or one adverse prognostic factors; Intermediate risk
group: two adverse prognostic factors; High-risk group: three or four
adverse prognostic factors.

mature teratoma was found at RPLND. Gimmi et al. [55] treated
28 patients with embryonal carcinoma and/or pT = 2 stage by
orchiectomy and two cycles of a modified BEP chemotherapy
regimen. No relapse and only one growing mature teratoma
were observed after a median follow-up of 30 months (range
7-74 months).

A prospective phase II trial of chemotherapy in patients with
three to four poor risk factors is currently under evaluation by
the Medical Research Council [56]. 61 patients received two
courses of cisplatin 100 mg/m?, etoposide 120 mg/m? day for 3
days and bleomycin 30 mg weekly for 3 weeks. With a median
follow-up of 14 months (0—41 months), 57 patients have com-
pleted the two cycles of chemotherapy, 32 have been followed
for at least 12 months. No relapse has yet been observed at the
time of the first report [56]. Another study was reported by
Madej and Pawinski [57]). 30 patients with either vascular
invasion, lymphatic invasion or involvement of the epididymis
or rete testis were treated by two cycles of platinum, vinblastine
and bleomycine combination chemotherapy after orchiectomy.
None of them relapsed after a follow-up of 12-60 months.

TRIALS IN CLINICAL STAGE 1 DISEASE: THE WAY OF
WISDOM?

The aim of a trial in clinical stage I disease is to decrease the
aggressiveness and morbidity of the treatment and to maintain
the cure rate eventually observed. One question is the impact of
possible relapses when this event is considered as acceptable if it
is easily cured by salvage chemotherapy. Thus, such a trial must
consider not only the end-result (cure which must approach
100%) but also the morbidity and the cost of the treatment, and
an evaluation of the quality of life.

Some preliminary observations can be made:

—The surgical procedure must be a nerve-sparing unilateral
retroperitoneal lymph node dissection as it insures a less than
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10% loss of ejaculation function [19]. It is questionable whether
this operation can be performed by urologists who are not
particularly skilled in the treatment of testicular cancer.

—The number of cycles of postorchiectomy adjuvant chemo-
therapy regimen is difficult to assess.

On the one hand one could consider that the first course of
chemotherapy given to patients with advanced disease can
induce more than a 50% decrease in tumour volume and that the
half-life of tumour marker levels is constant during the different
courses of chemotherapy [58). Thus only one course of chemo-
therapy could be administered.

On the other hand it has been demonstrated that the optimal
treatment of low volume metastatic disease is three cycles of
BEP [59]). However, any decrease of the chemotherapy is
detrimental: the omission of bleomycin in a protocol with three
courses of BEP induces a high incidence of failure [60]. It has
been demonstrated that two courses of cisplatin-containing
chemotherapy avoid the risk of relapse in pathological stage II
disease [30]. It implies that two courses of chemotherapy are
sufficient to control microscopic disease. Conversely, it can be
advocated to deliver three courses of BEP, as the volume of
retroperitoneal disease is unknown.

—When a relapse occurs after the surveillance policy or the
RPLND, the optimal chemotherapy is three courses of BEP to
patients with low volume metastatic disease (80% of patients) [1,
59, 60] and four courses of BEP to patients with advanced
disease (20% of patients) [1, 60].

—When a relapse occurs after adjuvant chemotherapy, the
salvage chemotherapy would be four courses of cisplatin, ifosfa-
mide and either vinblastine or etoposide [62] if the treatment
indications in the salvage setting are transposed in this situation.
However, the long-term NED rate is generally not more than
20-30% after salvage chemotherapy [62].

J.P. Droz and A.T. van Oosterom

—The follow-up procedure in a surveillance policy can be the
following: clinical examination, chest X-ray, abdominal CT scan
and tumour marker level measurements should be carried out
every 2 months during the first 2 years then every 3 months
afterwards.

—The quality of life and morbidity evaluation must consider the
psychological stress of living with the knowledge that there is a
possibility of relapse in the surveillance policy, the loss of
ejaculatory function and post-operative problems after the
RPNLD, the different toxicities and the psychological impact
of the chemotherapy in either the surveillance policy or the
chemotherapeutic approach.

Several trial designs in clinical stage I disease can be conceived.
The selection of high-risk for relapse patients could use either
the Medical Research Council scoring system or simply vascular
invasion. We have chosen to use the Medical Research Council
criteria in the following hypothesis. Tables 5 and 6 show two
trial hypotheses. They summarise the number of patients treated
by chemotherapy (with the number of courses) and the number
of patients submitted to RPLND.

—In the first design (Table 5) patients with low and intermediate
risk are followed and high-risk patients are randomised to either
surveillance (and chemotherapy in the event of a relapse) or
adjuvant postorchiectomy chemotherapy. This trial is the ran-
domised form of the phase II trial which is currently under
evaluation by the Medical Research Council.

—In the second design (Table 6) patients with low and inter-
mediate risk of relapse are followed and patients with high
risk of relapse are randomised to either RPLND or adjuvant
postorchiectomy chemotherapy. This trial studies the relative
weight of either performing a RPLND in all patients or treating
twice fewer patients by chemotherapy.

Table 5. Design of a trial which study the role of delayed treatment of relapse vs. adjuvant
postorchiectomy chemotherapy (CT) in high-risk (HR) patients

100 patients
LR A = 76 patients P
38% Surveillance
(RR = 15%) e
IR
38%
HR 12 patients _»
24% B= Surveillance
(RR = 50%) ™
_» 12patients  _,
(R) 2 x BEP
™ (RR = 10%) ~_

NED = 65 patients

Relapse = 11 patients — 3 x BEP — 10 NED?

NED = 6 patients
Relapse = 6 patients — 3 X BP— 6 NED

NED = 11 patients

Relapse = 1 patient — 4 x VelP — ?

No. of patients treated

No. of courses of BEP

by CT
A 11 33
B (surv) 6 18
B(CT) 12 24

(R) = randomisation; LR = low risk; NED = non-evolutive disease; IR = intermediate risk;
BEP = bleomycin, etoposide, cisplatin; RR = risk of relapse; VeIP = vinblastine, ifosfamide,

cisplatin; CT = chemotherapy.
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Table 6. Design of a trial comparing retroperitoneal lymph node dissection (RPLND) and adjuvant postorchiectomy chemotherapy (CT) in
high-risk (HR) patients

100 patients A = 76 patients

Surveillance

NED = 65 patients

LR =159
38% (RR=15%)  ~  Relapse = 11 patients— 3 x BEP— 10 NED?
IR p stage | = 6 patients ~» NED=5
38% 12 patients RPNLD ~  (RR = 10%)
(R) -~ (pstagell = 50%) ~, ™ Relapse = 1 >3 x BEP— 1 NED
B = 24 patients ~ pstage Il = 6 patients — 2 x BEP—6NED
HR 12 patients —» NED = 11 patients
24% 2 x BEP
(RR =10%) ™ Relapse = 1 patient — 4 X VeIlP— 1 NED
No. pts treated by CT No. of courses of BEP No. of RPNLD
A= 117 33 0
B (RPLND) 12 15 12
B(CT) 24 0

(R) = randomisation NED = non-evolutive disease; LR = low risk; p stage (III) = pathological stage I (II); BEP = bleomycin, etoposide, cisplatin;
RR = risk of relapse; VelP = vinblastine, ifosfamide, cisplatin; CT = chemotherapy.

CONCLUSION

Our knowledge on clinical stage I disease has greatly improved
during the 1980s. We have better insight in the prognostic
factors, the side-effects of retroperitoneal lymph node dissection
and the relapse treatment. However, further information on the
exact relationships between prognostic factors is needed. In
particular, the identification of one strong prognostic factor is
preferred over a score of different factors. This prognostic factor
must be easily assessed, and be a good predictor of relapse.
Regarding the design of the trials we must consider two realities:
(i) there are two different attitudes in the international practice
(RPLND and surveillance policy) which must be taken in
account (design of a pragmatic trial); (ii) the role of adjuvant
postorchiectomy chemotherapy must be assessed (design of an
explanatory trial).

On these bases the study of the treatment of clinical stage I
non-seminomatous germ cell tumours need large scale trials
which require an international cooperation, where we favour a
study as shown in Table 4.
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