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Summary

Background: Germ cell testicular cancer (TC) patients have an increased risk of developing
a contralateral TC. This paper presents a retrospective analysis of patients with bilateral TC from
a database of a single center and aims to highlight the need for an individual approach. Mate-
rial and Methods: In the study period from January 1970 to June 2013, a total of 1,438 patients
with primary TC were diagnosed. The group comprised of 1,370 patients with unilateral TC and
68 patients with bilateral TC. Bilateral TC patients were evaluated regarding the age at presenta-
tion and the histology of tumor and then compared with the group of patients with unilateral
TC. Results: The mean age of the patients with unilateral TC was 31.7 years. This group of pa-
tients consisted of 408 patients with seminoma and 962 patients with non-seminomatous TC.
The group of 68 patients with bilateral TC involved 63 patients with metachronous disease and
five patients who developed TCs simultaneously. The mean age at diagnosis of primary tumor
in patients with metachronous bilateral TC (25.8 years) was significantly earlier in comparison
to patients with unilateral disease. Among 24 patients with seminoma there were 17 patients
who subsequently developed a second malignancy of an identical histological type. In the
group of 39 patients with initial non-seminomatous TC there were 15 patients with discord-
ant histology of the second tumor. In the metachronous disease group, patients with primary
seminoma were significantly older than those with initial non-seminomas. Conclusions: All pa-
tients with unilateral TC have an increased risk of developing a contralateral TC, years and even
decades after the initial diagnosis. Management of subsequent TC should be individualized
for each patient according to the histology and clinical stage of the primary tumor, as well as
the therapeutic strategy applied initially. The further management should involve a long-term
follow-up and life-long testosterone substitution.
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Suhrn

Uvod: Pacienti s germinativnym nadorom testis maju zvysené riziko vzniku nadoru v kontralateralnom testis. Ciefom tejto prace bolo analyzovat
skupinu pacientov s bilateralnym testikularnym nadorom z databazy jedného centra a upozornit na potrebu individualneho postupu. Materidl
a metddy: V obdobi janudr 1970 az jun 2013 bolo sledovanych celkovo 1 438 pacientov s primarnym germinativnym testikularnym nadorom.
Subor sa deli na 1 370 pacientov s jednostrannym nadorom a 68 pacientov s bilaterdlnym nadorom testis. Pacienti s bilateralnym nadorom testis
boli analyzovani podla veku a histologického typu a porovnani so skupinou pacientov s jednostrannym ochorenim. Vysledky: Priemerny vek
1 370 pacientov s jednostrannym nadorom testis bol 31,7 rokov. V tejto skupine bolo 480 pacientov so semindmom a 962 pacientov s nesemi-
nomatéznym nadorom testis. V skupine 68 pacientov s bilaterdlnym nddorom bolo 63 pacientov s metachrénnym vyskytom a pét pacientov so
simultannym vyskytom nadoru. U pacientov s metachronnym bilateralnym vyskytom sa prvy nador zistil v signifikantne mladSom veku (v pri-
emernom veku 25,8 rokov) v porovnani s nddorom pri jednostrannom vyskyte. V skupine 24 pacientov so semindmom v prvom nadore bolo
17 pacientov s identickym typom (seminém) pri druhom nadore. V skupine 39 pacientov s prvym nadorom neseminomatézneho typu bolo 15
pacientov s ndlezom seminému pri druhom nadore. Pacienti so seminémom v prvom nadore boli signifikantne starsi v porovnani s pacientmi
s neseminomatdznym typom prvého nadoru. Zdver: Pacienti s jednostrannym nadorom testis maju zvysené riziko rozvoja nadoru v kontralate-
rdlnom testis aj po desiatkach rokov. Manazment druhého nadoru by sa mal individualizovat pre kazdého pacienta podla histologického typu,

sposobu liecby a klinického stadia prvého nadoru ako aj zmysle dlhoro¢ného sledovania a substittcie testosterénom.
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Introduction

In patients with a history of primary
testicular cancer, the development of
a subsequent tumor in the remaining
testis is not an unknown phenomenon.
The first case of bilateral testicular can-
cer (TC) was described by Livingstone
in 1805 [1]. Hamilton and Gilbert [2] be-
lieved that a history of testicular cancer
is associated with a several hundred or
even several thousand-fold higher risk
of developing a metachronous contra-
lateral tumor. In medical centers all over
the world, the incidence of bilateral TC
varies between 1-7.8% [3]. Bilateral TCs
can occur simultaneously or consecu-
tively after a certain time interval. The
incidence of bilateral TC has increased
over the last decades due to long-term
survival of patients receiving efficient
treatment for the primary tumor [4]. One
can say, that the increasing incidence
of bilateral TC is thus associated with
the advances in chemotherapy, parti-
cularly the success of cisplatin-based
regimens [5].

This paper presents a retrospective
analysis of patients with bilateral TC
from a database of a single center and
aims to highlight the need for an indivi-
dual approach.

Material and Methods

Between January 1970 and June 2013
a total of 1,438 patients with primary
germ cell testicular cancer (TC) were re-

gistered in our center. The group com-
prised of 1,370 (95.3%) patients with
unilateral TC and 68 (4.7%) patients with
bilateral TC. These patients were catego-
rized according to the age and histolo-
gical type of both tumors and contras-
ted to in comparison to the population
of patients with unilateral TC. Continu-
ous variables were described by means
of descriptive statistics (number, mean,
median, 25-75% quantile). T-test was
applied for statistical analysis. Two-si-
ded tests were employed, with the cri-
tical level set at a = 0.05. A p-value
< 0.05 was considered to be statistically
significant.

Results

The average age of patients at the time
of unilateral TC diagnosis was 31.7 years
(median 30.3 years, 25-75% quantile
was 25.4 and 36.7 years). In the group
of patients with unilateral TC, there
were 408 patients with pure seminoma
with a mean age of 35.8 years (me-
dian 34.2 years, 25-75% quantile 29.8
and 40.8 years) and 962 patients with
a nonseminomatous TC with the mean
age of 29.9 years (median 28 years,
25-75% quantile 23 and 34 years). The
difference is statistically significant
(p <0.001).

Among 68 patients with bilateral TC,
63 patients with a metachronous dise-
ase had an average age of 25.8 years
at diagnosis of the first tumor (me-

dian 25.1 years, 25-75% quantile 21.4
and 29.4 years). The second malignancy
occurred at a mean age of 34.2 years
(median 32.5 years, 25-75% quantile was
29.6 and 39.0 years). Among patients
with metachronous bilateral disease, the
first TC was diagnosed at significantly
earlier age in comparison to patients suf-
fering unilateral TC (p < 0.005). Of the
63 patients with metachronous TC, there
were 24 patients diagnosed with pure
seminoma histology in the first tumor.
Their mean age was 30.7 years (me-
dian 29.3 years; 25-75% quantile was
26.1 and 33.5 years). Primary nonsemi-
nomatous TC occurred in 39 patients
with the mean age of 22.8 years (median
22.8 years; 25-75% quantile was 20.1 and
25.9 years). The difference was statistical-
ly significant (p < 0.001).

Similarly, the difference between the
mean age of patients with a primary se-
minoma in unilateral TC (35.8 years) and
primary seminoma as the first TC in pa-
tients with bilateral disease (30.7 years)
was statistically significant (p = 0.004).

The same is true for patients with pri-
mary nonseminomatous TC. The average
age of men with unilateral TC (29.9 year)
compared to the average age of men
with primary nonseminomatous TC in
metachronous disease (22.8 years) was
significantly higher (p < 0.001).

Out of 24 patients with a pure semi-
noma in the first TC, the histology was
concordant in 17 (70.8%) of cases.
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Fifteen (39.5%) patients with a pri-
mary nonseminomatous TC presented
with the same histology in the opposite
side tumor. Presumably, patients with
seminoma as the first histology were sig-
nificantly older than those with a nonse-
minomatous TC (p = 0.005).

The mean interval between the me-
tachronous tumors was 8.3 years (me-
dian 6.7; 25-75% quantile was 4.3 and
11.4 years). Of 63 patients with meta-
chronous tumors, the second TC occur-
red within five years in 21 patients
(33.3%) (Graph 1). In primary semi-
nomas the average time interval be-
tween the tumors was 6.9 years (median
6.2 years; 25-75% quantile was 2.9 and
9.0 years) in contrast to 9.2 years in case
of consecutive non-seminomas (median
7.8 years; 25-75% quantile was 5.0 and
11.8 years). However, the difference be-
tween these intervals was not statistical-
ly significant.

Familial occurrence was observed in
two non-twin brothers with metachro-
nous bilateral seminoma.

In five (7.4%) patients TC occurred si-
multaneously (by definition, TC was con-
sidered synchronous when the interval
between metachronous TC was shor-
ter than three months), with the mean
age of patients being 30.1 years (me-
dian 26.6 years, 25-75% quantile was
26.0 and 28.7 years). Three of them pre-
sented with different histology in each
testicle — one patient had an embryonal
carcinoma in the left testicle and a se-
minoma in the right testicle; the second
one had a pure seminoma in the left tes-
ticle and an embryonal carcinoma with
seminoma component in the right tes-
ticle, and the third one had a teratoma
with a Yolk sac tumor component in the
left testicle and a pure seminoma in the
opposite side testicle.

Discussion

Several authors have described dif-
ferences in the incidence of bilate-
ral TC when assorted by their histo-
logical features [4,6]. Seminoma was
most commonly found in patients aged
31-40 years, whereas younger patients
with seminoma (< 30 years) had a greater
risk of developing a germ cell tumor in
the contralateral testis. Nonseminoma-
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Graph 1. Time intervals between the first and second tumors in patients with meta-

chronous bilateral germ cell TC.

tous TC was most common in the group
of patients aged 21-30 years. There was
no significant difference in the incidence
of bilateral TC when compared to pa-
tients in different age groups [4]. Ano-
ther study concluded that patients with
nonseminomatous histology in the first
TC were significantly younger (24 years)
than those with initial seminoma
(31 years) [6]. Our results confirmed this
notion; primary nonseminomatous TC
presented in earlier age (22.8 years) than
seminomas (30.7 years).

Theodore et al [7] observed that pa-
tients with bilateral TC were younger,
compared to males with unilateral TC.
The mean age at the diagnosis of the
first tumor in our patients with a bilate-
ral disease was 25.8 years, and the mean
age in patients with unilateral disease
at the time of the diagnosis of the first
tumor was 31.7 years.

Andreassen et al [6] observed a sig-
nificantly longer time interval between
first and second cancers among pati-
ents with initial nonseminomatous TC
(6.3 years) compared to patients with
a primary seminoma (4.6 years). How-
ever, in our study the difference be-
tween these two intervals lacked signi-
ficance (9.2 years vs 6.9 years). Based on
analysis of 20 patients with metachro-
nous tumors, Che et al [4] described that
in 14 patients (70%) the tumor have re-
curred within five years, while in the
other six patients (30%) developed a se-
cond malignancy within 10-15 years in-

terval. In our sample of 63 patients with
metachronous TC, 21 men (33.3%) were
diagnosed with a subsequent tumor
within five years interval, 20 patients
(31.2%) after a follow-up period longer
than 10 years and five patients (7.9%)
after a follow-up of 20 years.

In is widely accepted that synchro-
nous bilateral TC are extremely rare. The
most common synchronous TC are se-
minomas. Their treatment is the same as
in a solitary primary germ cell TC. Tumor
histology and metastatic disease deter-
mine the prognosis of these synchro-
nous malignancies [8]. Concomitant TC
developed in 16% of bilateral TC as re-
ported in 29 studies published since the
early 80s [9]. In a review by Dieckmann
etal [10] out of 151 cases of bilateral syn-
chronous cancer patients, 114 (75.5%)
had seminomas in both testicles. Only
19 patients (12.6%) had different histo-
logical findings for each tumor. This re-
sults has, however, been challenged by
several more recent data. Holzbeierlein
et al [11] observed that 70% patients
with synchronous bilateral TC presented
with divergent histologies. Hentrich et
al [9] and Klatte et al [12] reported that
54% and 33% patients respectively had
discordant histologies. In our study we
recorded five cases of simultaneous bila-
teral TC occurrence (7.4%) with three of
them (60%) being histologically distinct.

The need to perform a routine bio-
psy of the contralateral testis in patients
with unilateral TC is a matter of ongoing
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discussion [13]. Some European investi-
gators (mainly from Denmark) recom-
mend a biopsy for all TC patients [14],
while the others consider the procedure
only in high-risk patients [15]. In addi-
tion, some authors do not advocate con-
tralateral biopsy at time of diagnosis of
primary TC, where by they emphasize
the need for a long-term follow-up of
these patients [16].

Finally it should be noted that bilate-
rally orchiectomized TC patients are de-
pendent on a life-long testosterone sub-
stitution therapy in order to minimize
the long-term adverse effects and risks
associated with hypogonadim, such as
metabolic syndrome, type 2 diabetes
mellitus, cardiovascular disease etc [17].

Conclusions

All patients with unilateral testicular
cancer have an increased risk of deve-
loping a contralateral testicular malig-
nancy, even decades after the diagno-
sis. Management of a subsequent tumor
should be individualized for each pa-
tient according to the histology and cli-

nical stage of the primary tumor, as well
as the therapeutic strategy applied ini-
tially. The further management should
involve a long-term follow-up and life-
-long testosterone substitution.
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