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Abstract

Introduction: Clinical characteristics of testicular germ cell
tumours (GCTs) apparently change over time, and some vary
geographically. The aim of this study is to document the clin-
ical profile of contemporary GCT patients. Patients and
Methods: Four hundred twenty-two Caucasian GCT-patients
treated in one German centre during 2000-2017, were ana-
lysed in terms of patient-age, laterality, histology, tumour-
size, clinical stages (CS), pathological (pT)-stages and serum
biomarker expression. The results were analysed descrip-
tively and compared with the literature. Results: Median age
was 36 years and 60.2% had seminoma. Beta-human chori-
onic gonadotropin was expressed in 37.9% and alpha Feto-
protein in 25.6%. CS1 presenting stage was 66.6% of all GCT
patients, 79.1% in seminoma, and 47.6% in nonseminoma.
Tumour size was significantly associated with pT-stages and
CS. Patients >50 years had significantly more seminoma

(77.6%) than younger ones (57.9%). Comparison with litera-
ture data revealed a shifting towards higher age, lower CS,
higher proportion of seminoma and striking differences of
characteristics among geographic regions. Conclusions: A
typical contemporary clinical profile of testicular GCTs is pre-
sented in this study. Median age, relative incidence of semi-
noma and proportion of CS1 appear to be increasing over
time. Striking differences among ethnic groups regarding
the characteristics of GCT require further investigation.

© 2018 The Author(s)
Published by S. Karger AG, Basel

Introduction

Testicular germ-cell tumours (GCT's) represent a ma-
lignancy with many unusual features: The disease is rare
with an incidence of only 8-10 per 100 thousand men per
year in northern European countries [1, 2]. In contrast to
most other malignancies, this neoplasm has its peak oc-
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currence in young males aged 20-45 years, and most no-
tably, more than 90% of cases can be cured [3, 4]. GCTs
may involve a complex spectrum of characteristics with
various histologies and several clinical and pathological
(pT) stages with all of these features being relevant for
therapeutic decision making [5]. Clinically, the most rel-
evant characteristics comprise of histology, clinical and
pT stages, primary tumour size, age, and serum biomark-
ers beta-human chorionic gonadotropin (bHCG), alpha-
fetoprotein (AFP) and lactate dehydrogenase (LDH).
Though each one of these characteristics is basically well
recognized, possible interrelationships between the vari-
ous parameters are far less well understood.

With regard to treatment, GCTs are divided into 2 his-
tologic groups, pure seminomas and nonseminomas, the
latter comprising the 4 pure histologic GCT patterns ex-
cept pure seminoma, and the combinations of all 5 sub-
types [5-7]. The relative frequency of seminoma and
nonseminoma, respectively, is thought to be around 50%
each [8, 9] though recent investigations indicated an in-
creasing incidence of seminoma [10]. The presence of ter-
atoma in the primary tumour may sometimes cause par-
ticular therapeutic considerations because this histologic
subtype is resistant to radiotherapy and to chemotherapy
[3]. The incidence of teratoma-elements in the primary
tumour has been reported in pathologic evaluations but
only rarely in clinical series.

It is well-established knowledge that nonseminoma
presents more often with metastatic spread than semi-
noma [11]. However, in light of the repeatedly document-
ed shifting of stages over time [12, 13], there is little data
regarding the distribution of clinical stages (CS) in a
modern unselected series of primary GCT patients.

Further, age of the patient, primary tumour size, pT
stage, and expression of serum biomarkers bHCG, AFP,
and LDH represent additional important parameters for
clinical decision-making. Most of these parameters have
been evaluated mainly in relation to treatment outcome
either selectively or in various combinations of some of
the factors and most of the reports relate to patient co-
horts treated in the last century [8, 14-16]. Furthermore,
due to the rarity of GCT, only <10% of all general hospi-
tals comprise a volume of more than 10 cases of this dis-
ease annually [17]. Accordingly, the majority of clinical
publications on GCT stem from institutions that usually
represent secondary or even tertiary referral centres with
highly selected patient samples featuring clinical profiles
not generalizable to unselected cohorts of patients with
GCT at the primary care level. Because of the paucity of
recent data regarding the clinical profile of testicular tu-
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mours at the time of primary presentation, we aimed to
perform a comprehensive descriptive analysis of the pre-
senting features of a contemporary patient sample with
statistical testing of associations among the various char-
acteristics. We evaluated a series of consecutive patients
treated in a single centre in Germany during the last 2
decades registering clinical and pathological characteris-
tics at the time of diagnosis. We also looked to interrela-
tionships between the various factors, particularly the as-
sociation of histology and age with other factors. The ba-
sic aim of the study was to increase the understanding of
the biological behavior of GCTs by means of a thorough
analysis of their clinico-pathological features.

Patients and Methods

A consecutive series of 422 patients with GCT were retrospec-
tively analysed with regard to clinico-pathological parameters ob-
served at the time of first presentation. All of the patients were
treated at Albertinen Krankenhaus Hamburg during 2000-2017,
and all were of Northern European ancestry. The department is a
designated institution for primary treatment of all common uro-
logic diseases with a special focus on testicular diseases. Thus,
more than 90% of the testis cancer patients presented for primary
diagnosis and treatment of GCT, while <10% represented referral
cases for secondary treatment. The following parameters were re-
corded: histology of the primary tumour (pure seminoma, non-
seminoma, and nonseminoma with components of teratoma), age
at presentation, laterality of primary tumour (left/right, bilateral,
extragonadal), CS (Lugano classification), pathological (local)
stage (pT) according to the UICC classification of 2002 [18], and
size of primary tumour (in cm). The expression of serum tumour
markers bHCG, AFP and LDH was registered (yes/no) too. A more
detailed evaluation of the tumour marker expressions will be re-
ported separately. pT-stages were categorized as pT1 and >pT1
(i.e., all pT stages higher than pT1). CS were categorized to CSI,
CS2a, b, CS2c and CS3, and in a further analysis to CS1 vs. >CSI.
We categorized pT-stages and CS for 2 reasons - first to discrimi-
nate between organ-confined and locally advanced disease (pT1
vs. >pT1) and local versus systemic disease (CS1 vs. >CS1), respec-
tively, and second for statistical reasons because the lowest stages
(i.e., pT1 and CS1) comprised of much more cases than the com-
bined other stages.

Metastasized patients were additionally categorized according
to the classification of the International Germ Cell Cancer Con-
sensus Group (IGCCCQG) [5, 19].

Individual data was initially registered in a database using MS
Excel software. Final analysis was performed using SAS software
package version 9.4 (SAS Institute, Cary, NC, USA) on windows
platform.

First, tabulation of all data and a descriptive statistical analysis
of all of the presenting characteristics were performed. We com-
pared the sub-group of seminoma with nonseminoma regarding
the frequencies of the parameters registered. We then examined
possible associations of the size of the primary tumour with the
various parameters. Finally, we evaluated the role of age by com-
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Table 1. Clinical characteristics of patients with testicular germ cell tumours

n % Age
min median (IQR) max
All GCT 422 100 14 36 (31-45) 74
Seminoma 254 60.2 17 41 (34-47) 66
Nonseminoma 168 39.8 14 31 (26-37.5) 74
pT1 222 52.6 17 37 (32-44) 74
>pT1 200 47.4 14 36 (29-45) 66
CS1 (all GCT) 281 66.6 17 38 (32-45) 74
CS2a,b 95 22.5 14 33 (27-44) 66
CS2c 17 4.0 20 36 (31-42) 59
CS3 29 6.9 17 34 (25-44) 55
CS1 (seminoma) 201 79.1 17 40 (34-46) 64
CS2a,b 37 14.6 26 42 (32-47) 66
CS2c 9 3.5 35 42 (36-46) 59
CS3 7 2.8 31 45 (31-48) 55
CS1 (nonseminoma) 80 47.6 17 32 (27-38) 74
CS2a,b 58 34.5 14 29 (26-37) 53
CS2c 8 4.8 20 29.5 (22.5-34) 44
CS3 22 13.1 17 33 (22-42) 51
NS with teratoma 80 47.6 17 31 (24-35.5) 74
No teratoma 88 52.4 14 31 (27-39) 64
<25% teratoma 18 10.7 20 31.5 (26-36) 53
>25-<50% teratoma 25 14.9 17 34 (27-38) 74
>50-<75% teratoma 13 7.7 18 27 (22-34) 51
>75% teratoma 24 14.3 17 28 (22-33.5) 58
Tumour on right side 201 47.6 14 37 (32-45) 66
Left side 200 47.4 17 36 (29-44.5) 74
Bilateral synchronously 9 2.1 17 33 (30-36) 47
Bilateral sequential 6 1.4 23 34 (28-39) 44
Extragonadal 4 0.9 47 52 (47-57) 57

GCT, germ cell tumour; CS, clinical stages; IQR, interquartile range; pT, pathological; NS, nonseminoma.

paring patients older than 50 years with the younger ones regard-
ing the frequencies of the various characteristics.

To document the frequencies of the various parameters, we cal-
culated proportions (%) of enumerable factors. Medians and inter-
quartile ranges (IQRs) were calculated regarding age and the size
of primary tumour. When appropriate, results were displayed
graphically. Pairwise comparisons were performed using the chi
square test for categorical variables and the Mann-Whitney U test
for continuous variables. No formal hypothesis testing was
planned; all reported p values are descriptive. A p value <0.05 was
considered statistical significant.

Results

Of the 422 patients with testicular GCT, 254 (60.2%)
presented with pure seminoma, 168 (39.8%) had nonsem-
inoma, histologically. Teratomatous elements were ob-
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served in 47.6% of the nonseminoma cases. The propor-
tions of CSand pT- stages arelisted in Table 1. Median age
of the entire population is 36 years (IQR 31-45 years) with
31 years (IQR 26-37.5) in nonseminomas and 41 years
(34-47 years) in seminomas. The difference is statistically
significant (p < 0.0001). The primary tumour was located
ontherightsidein 201 cases (47.6%), and in 200 on the left
(47.4%); 15 were bilateral (3.5%) and 4 patients had pri-
mary extragonadal GCT - one mediastinal and 3 retro-
peritoneal. Median age was not significantly different
among the CS. The median ages of patients with bilateral
tumours and those with unilateral cancer were 34 and 37
years, respectively; the difference was not significant (p =
0.1617). The median primary tumour size was 3 cm (IQR
1.8-4.5cm). The median tumour sizes in patients with ter-
atoma and those without were 3.1 cm (IQR 2-4 ¢cm) and
3.5cm (IQR 1.9-5.5 cm) respectively (p > 0.05).
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Table 2. Classification of patients with metastases according to IGCCCG

Percentage of metastasized Percentage of all GCT
cases (n = 141) patients (n = 422)
Good prognosis 80.1 26.8
Intermediate prognosis 12.1 4.0
Poor prognosis 7.8 2.6

IGCCCG, International Germ Cell Cancer Consensus Group; GCT, germ cell tumour.

Table 3. Comparison of seminoma with nonseminoma

Parameter Seminoma Nonseminoma p value Test
(n=254) (n=168)

Age, years, median (IQR) 41 (34-47) 31 (26-37.5) <0.0001 MWU
Proportion CS1, n (%) 79.1 47.6 <0.0001 Chi-square
Proportion pT1, n (%) 59.1 42.9 0.0011 Chi-square
Tumour size, cm, median (IQR) 2.8 (1.6-4.5) 3.2 (2-5) 0.1352 MWU
Tumour on right side, n (%) 53.5 45.0 0.6504 Chi-square
Expression rate of bHCG, # (%) 28.0 53.0 <0.0001 Chi-square
Expression rate of AFP, n (%) 2.8 60.1 <0.0001 Chi-square
Expression rate of LDH, n (%) 29.1 38.7 0.0367 Chi-square

MWU, Mann-Witney U test; IQR, interquartile range; CS, clinical stages; pT, pathological; bHCG, beta-hu-
man chorionic gonadotropin; AFP, alpha-fetoprotein; LDH, lactate dehydrogenase.

Table 4. Associations of primary tumour size with various parameters

Parameter

(first factor vs. second)

Patients, n, median tumour size (IQR), cm p value*

patients with first factor  patients with second factor

Seminoma vs. nonseminoma
Age <50 vs. >50 years

Right vs. left side

CS1 vs. >CSI1 (all GCT)

CS1 vs. >CS1 (seminoma only)
CS1 vs. >CS1 (nonseminoma only)
pT1 stage vs. >pT1 (all GCT)

pT1 stage vs. >pT1 (seminoma)
pT1 stage vs. >pT1 (nonseminoma)

254,2.8 (1.6-4.5) 168, 3.2 (2.0-5.0) 0.1352
373,3 (1.8-4.5) 49,29 (1.5-4.2) 0.5056
201,2.8 (1.6-4.3) 200, 3.3 (2.0-5.0) 0.008
281,2.5(1.5-4.0) 141, 3.7 (2.6-5.4) <0.0001
201,2.5(1.5-4.2) 53, 3.5 (2.5-5.0) 0.0031
80,2.4 (1.5-4.0) 88, 3.8 (2.8-5.5) <0.0001
222,2.2(1.5-3.8) 200, 3.7 (2.4-5.5) <0.0001
150, 2.0 (1.5-3.7) 104, 4.0 (2.75-6.0) <0.0001
72,2.6 (1.5-4.5) 96, 3.4 (2.0-5.2) 0.0448

* Mann-Whitney U test.

GCT, germ cell tumour; CS, clinical stages; IQR, interquartile range; pT, pathological.

In the entire GCT cohort, the expression rates of se- Table 3 provides the results of the comparisons of sem-
rum tumour markers were as follows: bHCG 37.9%, AFP  inoma with nonseminoma. The 2 histological subtypes
25.6 and LDH 32.9%. are significantly different from each other regarding age,

Table 2 shows the grouping of the 141 patients proportions of CS, pT-stages and expression of tumour
with metastases according to the IGCCCG classifica- markers. Seminoma presented more frequently on the

right side (53.5%) than nonseminoma (45.0%); however,
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Fig. 1. Association of tumour-size with
pathological (pT)-stage. Waterfall plot
showing the association of tumour-size
with pT-stage. X-axis denotes patient num-
bers; y-axis denotes tumour-size in cm.
The horizontal line represents the median
tumour size of all cases. Each case is repre-
sented by one vertical bar. Cases are ranked
according to tumour size. The plot illus- 8
trates that among the patients with >pT1,
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markedly more cases are located above the
median line than in the pT1 group. Also, in
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this difference was not significant. The median tumour
sizes were not different among the groups.

Table 4 shows the significant association of larger pri-
mary tumour sizes with advanced pT-staging (Fig. 1) and
also with clinical staging in both seminoma and nonsem-
inoma (Fig. 2). Notably, the median size of left-sided tu-
mours is significantly larger than that of right-sided tu-
mours (3.3 vs. 2.8 cm; p = 0.0008). Tumour size is not
associated with age and histology.

Of the entire GCT cohort, 49 patients (11.6%) were
aged >50 years. Comparisons of the characteristics of pa-
tients >50 years with the younger ones are summarized in
Table 5 and Figure 3. There were significantly more sem-
inomas in the older age group (77.6 vs. 57.9%, p = 0.0083).
Elderly patients had more frequently localized disease
(CS1; 75.5 vs. 65.4%), but this difference was not signifi-
cant (p = 0.1590). All of the other characteristics were
distributed almost equally among the 2 age categories.

Discussion

There is a paucity of studies looking specifically to the
presenting characteristics of testis cancer patients. Most
of the recent reports on GCT focus on specific clinical is-
sues in selected patient populations. Therefore, our data-
set is somehow unique because it reveals the current and

Testicular GCTs: A Descriptive Analysis
of Clinical Characteristics

typical spectrum of clinical features of testicular GCT's
arising in Central Europe. These data may thus serve as a
contemporary standard GCT sample.

The following are the 4 core results: (1) the clinical
profile of GCTs is multifaceted and as shown in the dis-
cussion, there appears to be geographical variation and
temporal shifting of some characteristics. (2) Seminoma
and nonseminoma have significantly different presenting
features. (3) Primary tumour size is associated with clini-
cal and pT-stages and curiously, with laterality. (4) Pa-
tients older than 50 years present with a somehow differ-
ent clinical profile than the younger ones.

The median age of the entire patient group is 36 years
which is almost identical with the median age of 35 years
reported from a large multicentric study on contralateral
biopsies conducted in Germany in the first decade of this
century [20] and with a report from Regional Cancer Reg-
istries of Eastern Germany [21]. It is also in line with the
observation of increasing age of testis cancer patients re-
ported recently [10]. Notably, reports from southern Euro-
pean countries documented lower mean ages of 30.8 years
[22, 23] and 31.8 years [24] and this finding is consistent
with that of a recent report from the United States, where
mean ages of 29.7 and 35.7 years, respectively, were found
in GCT patients of Hispanic descent and in non-Hispanic
white patients (p < 0.05) [25]. Although a formal compari-
son of the data reported here with ours is not reasonable
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Fig. 2. Association of tumour size with clin-
ical stages (CS). Box plot showing the as-
sociations of tumour size with CS. Each
box represents one particular subgroup of
the patient population. Horizontal line
within box denotes median tumour size;
upper and lower limits of boxes denote in-
terquartile ranges (IQRs). Whiskers show
lowest and highest values within a range of
1.5 IQR. Stars within boxes denote mean
values of tumour size in the corresponding
subgroups. The plot illustrates the mark-
edly higher tumour sizes in patients with
CS > CS1. This finding is almost identical
in all groups examined: entire group of
germ cell tumours (GCT), seminomas and
nonseminomas.

Fig. 3. Comparison of age groups <50 and
>50 years. Horizontal boxes denote relative
proportions (%) of clinical characteristics
in age groups <50 and >50 years.
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Table 5. Clinical characteristics in age categories <50 and >50 years

<50 years, >50 years, p value
n (%) n (%)
All GCT 373 (88.4) 49 (11.6)
Seminoma 216 (57.9) 38(77.6)
Nonseminoma 157 (42.1) 11(22.5) 0.0083
Local pathological stage

pT1 196 (52.5) 26 (53.1)

>pT1 177 (47.5) 23 (46.9) 0.9460
Local stage seminoma

pT1 129 (59.7) 21 (55.3)

>pT1 87 (40.3) 17 (44.7) 0.6062
Local stage nonseminoma

pT1 67 (42.7)  5(45.5)

>pT1 90 (57.3)  6(54.5) 0.8571
CS distribution (all GCT)

CS1 244 (65.4) 37 (75.5)

CS2a, b 87(233) 8(16.3)

CS2¢ 15(4.0)  2(4.1)

CS3 27(7.2)  2(41) 0.5254
CS distribution (seminoma)

CS1 171 (79.2) 30 (78.9)

CS2a, b 32(14.8) 5(13.2)

CS2c¢ 7 (3.2) 2 (5.3)

CS3 6(2.8) 1(2.6) 0.9326
CS distribution

(nonseminoma)

CS1 73 (46.5) 7 (63.6)

CS2a, b 55(35.0) 3(27.3)

CS2¢ 8(5.1)  0(0)

CS3 21(13.4) 1(9.1) 0.6781
CS1 vs. >CS1 (all GCT)

CS1 244 (65.4) 37 (75.5)

>CS1 129 (34.6) 12 (24.5) 0.1590
CS1 vs. >CS1 seminoma

CS1 171(79.2) 30 (78.9)

>CS1 45(20.8) 8(21.1) 0.9755
CS1 vs. >CS1 nonseminoma

CS1 73 (46.5) 7 (63.6)

>CS1 84 (53.5) 4(36.4) 0.2712
Nonseminoma with teratoma

components

No teratoma 82 (52.2) 6 (54.6)

With teratoma 75 (47.8) 5(45.5) 0.8818
Tumour right-sided (all GCT) 175(49.4) 26(55.3) 0.2943
Tumour right-sided

(seminoma) 108 (52.7) 21 (58.3) 0.0821
Tumour right-sided

(nonseminoma) 67 (45.0)  5(45.5) 0.9885

GCT, germ cell tumour; CS, clinical stages; pT, pathological.

Testicular GCTs: A Descriptive Analysis
of Clinical Characteristics

because mean values would be compared with medians, the
differences outlined here appear quite substantial and thus
significant from a clinical point of view. The New Zealand
Cancer Registry reported a median age of 36 years of the
patients of European descent, while Maori patients with
GCT presented at a significantly younger median age of 32
years [26]. Notably, a recent study from Japan reported a
somewhat higher median age of 37 years [27].

The relative frequency of seminoma among all GCT's
is 60.2%. This figure is slightly higher than the rate of 56%
observed in Germany in the first decade of this century
[10] and our finding probably confirms the ongoing shift
to the increasing incidence of seminoma relative to non-
seminoma [21, 28, 29]. The relative frequencies of semi-
noma of 60, 56 and 58% reported from the New Zealand
white population [26], the United States [29], and the
United Kingdom [12], respectively, are quite close to the
finding of the present study. Corresponding to the diver-
gent median patients’ ages observed in various geograph-
ic regions, the relative incidence of seminoma appears to
be lower in southern European countries [16, 23, 30].
Likewise, among American GCT patients of Hispanic de-
scent, nonseminoma was predominant with 56.3% of cas-
es compared to 43.7% in non-Hispanic white patients
[25]. Interestingly, the relative incidence of seminoma is
probably highest in Japan where rates of 62.7-63.4% are
reported [27, 31]. By contrast, GCT patients from the Pa-
cific area usually have nonseminoma-rates of 50% or
more [26]. The geographic variations of age and of the
distributions of histologic subtypes are noteworthy, epi-
demiologically, and certainly deserve further investiga-
tion to explore the impact of demographic, ethnic and
socioeconomic factors on the pathogenesis and clinical
course of testicular GCT.

Of the nonseminoma-patients, 47.6% were shown to
have teratomatous components in the primary tumour,
which is close to the proportion of 55% reported from
another recent German series [32] and it is only a little
different from the rates of 58.2% observed in a large pop-
ulation-based series in Germany in the 1970s [33], and
likewise found in the Indiana University series of 644 pa-
tients [34]. The different prevalence rates of teratoma ob-
served must be weighted cautiously because the detection
of teratoma is highly dependent on histopathological
technique and on the particular experience of the pathol-
ogist. Accordingly, histopathological classification of
GCTs was found to be significantly different among pa-
thologists with limited and with specific experience, re-
spectively, regarding testicular pathology [35, 36]. Since
teratoma is insensitive to chemotherapy and radiothera-
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py, knowledge about its presence may influence clinical
decision-making [34]. As a result of the present study, it
should be noted that teratoma may be encountered in
roughly half of the nonseminomatous tumours.

Two thirds (66.6%) of all GCT patients presented with
CS1. This finding is consistent with the rates of 69.3% [37],
71% [12], 71.5% [38] and 74% [20] reported from recent
European trials, and with a rate of 68.0% reported from
the United States in non-Hispanic white men [25], and it
is also close to the rate of 71.3% observed in Japan [31]. An
even higher proportion of 78% CS1 cases was documented
in New Zealand white patients [26]. By contrast, Hispanic
patients in the United States presented with a clearly low-
er frequency of CS1 of 57.4% [25], and accordingly, 2 se-
ries from Spain reported proportions of CS1 of 56.6 and
47.1% respectively [16, 30]. One US military hospital se-
ries comprising a high proportion of Hispanic men also
reported a rate of <50% of localized stages [39]. In all,
there appear to be ethnic differences with respect to pri-
mary staging mirroring the variations found with age at
presentation and the relative incidence of seminomas.
Another aspect is that the frequency of localized disease
found in contemporary cohorts is clearly higher than the
proportion of 50% usually reported from a series of pa-
tients treated some decades ago [9, 33, 40]. Thus, our data
corroborate the observation of a shifting towards lower
stages over time as reported previously [13, 38, 41-43].

Among the metastasized patients, 80% were consid-
ered to have good prognosis according to the IGCCCG
classification, while 12 and 8% had intermediate and poor
prognosis respectively. These results are in accordance
with the US National Cancer Data Base, where frequencies
of 82, 7, and 11%, respectively, are recorded for the good,
intermediate, and poor prognosis groups [25]. However,
these results are clearly at variance with the proportions
of 60, 26 and 14% reported in the classical IGCCCG series
[19] and with the rates of 63, 22 and 16% observed in
Mannheim, Germany [32]. The differences most probably
relate to markedly lower proportions of seminoma cases
of only 11.2% in the classical IGCCCG series and even
zero in the Mannheim series, while 37.6% of the present
cohorthad seminoma. Accordingly, a proportion of 69.2%
of patients with good prognosis was reported in a large
multi-institutional series in Spain where the proportion of
seminoma were <20% in metastasized cases [16]. Proba-
bly, the original IGCCCG records overestimated the true
incidence of the poor prognosis category because that
original series was composed of patients from selected re-
nowned tertiary referral centres [19]. In a primary care
setting, the relative frequency of the good prognosis cat-
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egory is probably much higher than originally estimated.
Moreover, the original IGCCCG data stems from patients
treated in the 1980s and 1990s of the last century. In view
of the stage-shifting towards lower stages during the last
decades [12, 42], a higher proportion of the good progno-
sis category must be expected in contemporary series. In
all, the proportions of prognostic categories found in our
cohort appear to reflect the contemporary practice pat-
terns on the primary care level.

The 2 subtypes of GCT, seminoma and nonseminoma
are distinct entities, biologically and clinically, despite
their common origin from germ cell neoplasia in situ. On
average, seminoma patients of the present series were 10
years older than nonseminoma patients. While all other
reports also found higher ages in seminoma patients [25,
29], a difference of more than 8 years between the 2 sub-
types has only been reported from 2 Nordic series [37,
44], and 2 recent German investigations [10, 21]. The age
difference between seminoma and nonseminoma seems
to be markedly lower in southern European countries
where differences of 5.9 years [22, 23] and even 3 years
[45] have been documented. The geographic variation of
the age differences among GCT subtypes points again to
the apparent ethnic dissimilarities of GCTs. Generally,
the reason for the large difference of age between semi-
noma and nonseminoma as observed in this study and in
the Nordic countries remains elusive. One might hypoth-
esize that the known shift towards higher ages of GCTs
could be more active in the seminoma subtype.

Seminoma is known to follow a less aggressive course
than nonseminoma. Accordingly, we found significantly
more CS1 cases and localized primary tumours (pT1
stage) in seminoma than in nonseminoma. This finding
is in line with that of all previous reports [16, 29]. The
median size of the primary tumour was somewhat small-
er in seminoma than in nonseminoma, but that difference
was not significant, statistically. There was a trend to-
wards a higher proportion of right-sided tumours among
the seminoma patients (53.5 vs. 45.0% in nonseminoma);
however, this difference was not significant either. All of
the 3 classical serum tumour markers were significantly
more expressed in nonseminomas than in seminomas.
We noted a rather high expression of beta HCG in 28%
of the seminoma patients. Previous investigations had re-
ported expression rates of 18-21% [16, 24, 37, 46]. How-
ever, rates of 30-31% had been reported likewise [47, 48].
AFP was expressed in 60% of nonseminomas, while only
isolated patients with seminoma had unspecific eleva-
tions of this marker [49]. The expression rate of LDH was
also significantly higher in nonseminomas, which repre-
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sents an unexpected finding [50, 51]. In aggregate, semi-
nomas and nonseminomas are different from each other
with regard to most of the clinical characteristics.
Primary tumour size is significantly larger in advanced
clinical (>CS1) and in higher local pT stages (>pT1), both
in seminoma and in nonseminoma. This finding corre-
sponds to the experience made in seminoma, where in-
creasing tumour size is significantly associated with the
risk of progression [52]. Bhardwa et al. [53] noted larger
tumour sizes in metastasized patients, but that association
was not significant. No association between tumour size
and metastatic spread was observed in a small German
study conducted in the 1980s [54]. In all, the present data
may point to some interrelationship of tumour size with
the potential of metastatic spread also in nonseminoma. It
is therefore of note that the trend towards decreasing tu-
mour size observed during the last decades [13, 55] does
obviously synchronize with the down-shifting of CS dur-
ing the same time-span [12, 38]. A curious finding is the
documentation of significantly larger median tumour size
in left-sided disease in comparison to right-sided GCT
(3.3vs.2.8 cm). Though the p-value is aslow as 0.0008, the
numerical difference between the 2 median values is only
0.5 cm and the inter IQRs are widely overlapping (right:
1.6-4.3; left: 2.0-5.0). Thus, a chance finding must be con-
sidered. But, histology might also contribute to the finding
because seminomas tend to be smaller than nonseminoma
and more seminomas were on the right side, though these
2 latter findings were not significant statistically. None-
theless, the significant association of laterality with tu-
mour size is noteworthy and deserves further attention.
To date, no further data are available regarding this issue.
It is a well-settled experience that elderly patients with
GCT are faced with lower over-all survival rates than
younger individuals [38, 56-59]. Also well acknowledged
is the increasing age of presentation of GCT patients dur-
ing the last decades [10, 21]. Therefore, patients” age is
gaining increasing attention among care-givers and like-
wise, the parameter “age” has been considered an inde-
pendent prognostic factor [60]. In a landmark study con-
ducted in Germany in the 1970s, a proportion of only
7.2% of GCT patients were found to be aged >50 years
[33]. Consistent with the age drift among GCT patients
during the last decades, we noted as many as 11.6% of pa-
tients to be aged >50 years. Our figure is identical with a
recent report from Japan [31] and close to data of the
California Tumour Registry series, where 10% of GCT
patients were older than 55 years [61]. We observed a sig-
nificantly higher proportion of seminomas among the el-
derly patients (77.6 vs. 57.9% in the younger ones) con-
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firming previous experience [58, 59, 62]. In accordance
with other reports, we also noted a markedly higher pro-
portion of organ-confined disease in patients aged >50
years than in the younger ones (75.5 vs. 65.4%). The pre-
dominance of CS1 is even more distinct in nonsemino-
mas (63.6 vs. 46.5%). However, the differences are not
significant statistically probably because of low numbers
of nonseminomas. Primary tumour size and pT stages are
not different among the age categories. We did not look
to outcome in the present study. The higher proportions
of seminoma and the higher frequency of localized dis-
ease stages among the elderly would point to a more fa-
vourable prognosis of this subgroup. But conversely, the
survival rates of the elderly are evidently worse and as
demonstrated herein, this shortfall cannot be explained
with the presenting characteristics of the GCT patients.
Obviously, treatment-related problems may translate
into inferior survival rates of the elderly GCT-patients.

Limitations of the present study relate to the retrospec-
tive design with the imminent risk of selection bias. Al-
though the overall sample size is certainly appropriate,
some subgroups involve only small patient numbers, thus
precluding significant statistical results. The lack of treat-
ment results may be another shortfall, however, this study
specifically aimed to analyse the presenting clinical fea-
tures of GCT patients. One possible strength of the study
is the homogeneous composition of the patient sample
with consecutively accrued patients with testicular GCT
at first presentation. Another one could be the large num-
ber of clinical data relating to each individual patient as
well as the completeness of data allowing for statistical
testing of associations among the various factors.

In conclusion, the present study documents the pre-
senting clinical characteristics of testicular GCTs. We con-
firmed the predominance of low stages mainly in semi-
noma. The 2 histologic subtypes of GCT are different in
terms of age, clinical staging, pT-staging and serum mark-
er expressions. The size of the primary tumour appears to
be associated with CS, pT-stages, and laterality. The com-
parison of the present results with data reported from oth-
er geographic regions reveals striking differences among
ethnic groups regarding the clinical characteristics of GCT.
These differences are still not understood and clearly de-
serve further clinical and epidemiological investigations.
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