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gsticular cancer is the most common
tumour in young men. It is known that a
second primary contralateral testis tumour
may occur in up to 5% of men with a
proior tumour. About 35% of these men
present with synchronous tumours, and
65% present with metachronous tumours.
However there is little data about bilateral
testicular germ cell tumours (BTGCT) in the
literature and the most published articles
are case reports on a small series of men,
which makes it difficult to draw
conclusions about therapeutic strategies
for the treatment of BTGCTs.

In fact, current guidelines for the treatment

of testicular cancer contain little

information related to bilateral disease.
@refore, the aim of our study is to

What's known on the subject? and What does the study add?

Bilateral testicular germ cell tumours (BTGCTs) are rare neoplasms. Most previously
published studies consist of case reports or small retrospective case series. Little is
known about their epidemiological and clinicopathological characteristics.

BTGCT corresponded to 1.82% of testicular tumours. Metachronous disease was about
twice as frequent as synchronous disease. The primary tumour histology, chemotherapy
use and the interval between metachronous tumours influenced the histology of the
second tumour. Overall, synchronous tumours were associated with more advanced
disease and presented less favourable survival rates than metachronous tumours.

~

provide a broad overview of BTGCT and to
update data focusing on incidence,
pathological features, and clinical outcomes
of men with BTGCTs. Thus, an extensive
review containing 94 studies and more
than 50,000 patients was conducted.
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INTRODUCTION

Testicular cancer is the most common
tumour type in males aged 15-44 years. In
2010, an estimated 8400 new cases of
testicular cancer were diagnosed in the USA,
accounting for <1% of all cancers in the
country [1]. The number of diagnosed cases
has gradually increased [2], and the current
frequency of tumour incidence is 50%
higher than it was 30 years ago. However,
the causes of this increase remain unclear

(3.

Testicular germ cell tumours (TGCTs)
represent the majority of testicular tumours
(>95%). Men with TGCTs have a higher risk
of developing a subsequent tumour. The
incidence of TGCTs in the general population
is =0.005%, and a second primary
contralateral testis tumour may occur in up
to 5% of men with a prior tumour. When
compared by paired analysis according to
age, the relative risk of a second cancer can
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reach 27-times higher in men with TGCT [4].
A possible genetic predisposition of these
men for developing second tumours has
been proposed, as it is known that men
with bilateral testicular tumours are
significantly more likely to have brothers
with testis cancer than those with unilateral
disease [5].

Bilateral TGCTs (BTGCTs) account for 0.5% to
5% of cases of testicular cancer. About 35%
of these men present with synchronous
tumours, and 65% present with
metachronous tumours [6]. Because BTGCTs
are rare, most published articles are case
reports on a small series of men, which
makes it difficult to draw conclusions about
therapeutic strategies for the treatment of
BTGCTs. Many questions on this subject
remain unanswered.

The aim of the present systematic review
was to provide a broad overview of BTGCT
and to update data concerning incidence,

pathological features, and clinical outcomes
of men with BTGCTs.

PATIENTS AND METHODS

We used methods adapted from the
Methods Reference Guide for Effectiveness
and Comparative Effectiveness Reviews,
version 1.0, published by the Agency for
Healthcare Research and Quality [7].

We comprehensively searched the MEDLINE
and Cochrane databases on 4 July, 2011.
Search terms included the USA National
Library of Medicine's Medical Subject
Headings (MeSH): bilateral testicular cancer,
bilateral testicular neoplasm, bilateral
testicular germ cell tumour, metachronous
testicular tumour, and synchronous testicular
tumour. Both free text and MeSH search for
keywords were used. Data from a period of
20 years, from 1991 to 2011, were included
in the search.
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FIG. 1. Histological characteristics of men with
metachronous (above) and synchronous (below)
TGCTs.
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The criteria for inclusion in this review were
any published studies that included the
following:

1. Investigated data on the incidence of
BTGCTs.

2. Provided relevant information about
clinical and pathological features.

3. Described data related to the clinical
outcome of men with these tumours.

The exclusion criteria were as follows:

A. Studies with no clear information on the
sample origin.

B. Studies that failed to present data clearly
enough or with obviously paradoxical data.

Because BTGCT is extremely rare, we decided
to include retrospective studies, regardless
of sample size. Additionally, data on five
men with BTGCT treated at our institution
(corresponding to 1.03% of a total of 432
testicular cancers treated over the past 20
years) were included in the study. When
necessary, we contacted study authors for
additional data or information. As individual
patient data were not available in some of
the series, a pooled-analysis level study was
performed.

Two reviewers independently assessed each
study for inclusion criteria and retrieved the
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data from each paper. These data were
transferred into a standard format to
generate a final database. Discrepancies
were resolved by consensus. Studies that
met the inclusion criteria were assessed for
the following:

study design

study population
epidemiological information
sample size

clinical outcomes

STATISTICAL ANALYSIS

Fisher's exact test and the Pearson chi-
squared test were used to compare

clinical and pathological features between
groups. Differences in variables with a
continuous distribution across dichotomous
categories were assessed with the Mann-
Whitney U-test. The Student's t-test was
used to compare means of independent
groups. The level of significance was set

at 5%.

Disease-specific survival (DSS) was defined
as the interval between the primary surgery
or the last follow-up visit and disease-
related death. Overall survival (0S) was
defined as the interval between the primary
surgery or the last follow-up visit and death.
Kaplan-Meier curves were generated to
study DSS and 0S. The log-rank test was
used to compare the estimated curves for
each category for a given variable. The
confidence interval was set at 5%.

RESULTS

We identified 94 studies that included men
with BTGCTs. However, 43 of these studies
were excluded based on the inclusion and
exclusion criteria. The remaining 51 studies
included 39 in English [6,8-45], nine in
Spanish [46-55], and one in Italian [56].
These studies encompassed a total of

938 men.

From a total of 51 scientific articles, we
obtained 21 case-report studies, 29
case-series studies, and a large population-
based cohort study [6]. The large cohort
study was included in the final database, but
it was only used to calculate epidemiological
characteristics of BTGCTs. That study was
not used in survival analysis because it did
not provide accurate information on clinical
and pathological features.

EPIDEMIOLOGICAL DATA

Of the 51 selected studies, 19 described the
prevalence of contralateral tumours in
cohorts of men with previous TGCTs. In all,
50 376 men were included in the analysis,
of which 916 presented BTGCTs, a
prevalence of 1.82%. Of these 916, 634 had
metachronous tumours (69.2%), and 282
(30.8%) had synchronous tumours.

Men with metachronous tumours had an
average age of 30.02 years at diagnosis
of the first tumours, while men with
synchronous tumours were older, with an
average age of 33.54 years (P < 0.001). In
men with metachronous disease, the
histological type of the first tumour was
non-seminoma in 50.2% of cases. The
remaining tumours presented as 25.6%
non-seminoma and 24.6% seminoma in the
contralateral testicle (Fig. 1).

On the other hand, seminomatous tumours
were more frequent in the second group of
tumours, accounting for 60.4% of the
secondary tumours. The mean interval
between tumours was 65.6 months. In the
synchronous disease group, the presence of
bilateral seminoma and bilateral non-
seminoma was 52% and 14.6% of men,
respectively (Fig. 1).

PATIENT CHARACTERISTICS

In all, 50 of the selected articles described
clinical and pathological features in addition
to the clinical outcome of the men and were
included in the survival analysis. Data on
314 men from the aforementioned excluded
study [6] were not analysed in this manner.
The final database included 602 men: 261
(43.4%) with synchronous tumours and 341
(56.6%) with metachronous tumours.
Information regarding patient characteristics
is presented in Table 1.

Men with synchronous tumours were

older at diagnosis than those with
metachronous tumours (P < 0.001).
Discordant histology was less frequent

in synchronous disease compared with
metachronous disease. Bilateral
seminomatous tumours were more common
in men with synchronous tumours (59.4%).
In the metachronous group, bilateral
seminomatous tumours occurred in 29.9%
of cases (Table 1).
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Men presenting metachronous tumours
were mostly diagnosed as clinical stage |
(73.3%), while 49.8% of synchronous
tumours were diagnosed as stage I, and
50.2% were identified as stages Il or IlI.
Chemotherapy was the most often used
complementary therapeutic method used for
synchronous tumours (30.3%), whereas
radiation was indicated in 38.1% of
metachronous tumours (Table 1).

Several clinical and pathological variables
were found to predict the histology of the
second malignancies in the metachronous
tumour group. In all, 68.9% of men
presenting a first tumour with
seminomatous histology also presented
seminomatous histology in the opposite side
tumour. Those men who developed a second
tumour after an interval of <60 months
were associated with a higher rate of
seminomatous tumours. There were more
cases of seminomatous histology in the
second tumours of men who underwent
chemotherapy for the treatment of the
primary seminoma (P = 0.003) or non-
seminoma (P = 0.021) tumours (Table 2).
When chemotherapy was not delivered to
the first tumours (seminoma or non-
seminoma), the histology of the second
tumours were concordant in 64% of cases.

SURVIVAL ANALYSIS

The 5-year OS rates for men in the
synchronous and metachronous tumour
groups were 88% and 95%, respectively. The
5-year DSS was also significantly lower in
the synchronous tumour group than in the
metachronous tumour group (89% vs 959,
Fig. 2).

Analysis of the synchronous tumour group
showed that higher clinical stage and
discordant histology negatively impacted on
0S and DSS rates in a univariate analysis.
For the metachronous tumour group, higher
clinical stage, a time interval between
tumours of >60 months (Table 3), and the
presence of bilateral concordant histology
(mainly seminomatous tumours) negatively
influenced OS and DSS rates (Fig. 2).

DISCUSSION

Current guidelines for the treatment of
testicular cancer contain little information

1104

TABLE 1 Clinical and pathological characteristics of men presenting with synchronous and

metachronous tumours

Characteristic Synchronous Metachronous 2
N (%) 261 (43.4) 341 (56.6)
Mean (sD) age, years 33.54 (5.68) 30.90 (5.20) <0.001
Mean interval, months NA 68.03
N (%):
Histology:
Bilateral seminoma 155 (59.4) 102 (29.9) <0.001
Bilateral non-seminoma 22 (8.4) 107 (31.3)
Discordant histology 84 (32.2) 132 (38.7)
Clinical stage:
| 130 (49.8) 250 (73.3) <0.001
I 75 (28.7) 74 (21.7)
Il 56 (21.5) 17 (5.0)
Therapeutics:
Surveillance 68 (26.1) 37 (10.9) <0.001
Radiotherapy 62 (23.8) 130 (38.1)
Chemotherapy 79 (30.3) 79 (23.2)
RPLND 23 (8.8) 31(9.1)
Other 29 (10.7) 64 (18.8)

RPLND, retroperitoneal lymphadenectomy.

TABLE 2 Metachronous BTGCT clinical and pathological features and association with subsequent

contralateral tumour histology

Second tumour

Second tumour
non-seminoma,

First tumour features seminoma, n (%) n (%) P
First tumour histology:
Seminoma 102 (68.9) 46 (31.1) <0.001
Non-seminoma 86 (44.6) 107 (55.4)
Chemotherapy for the first tumour:
Seminoma:
Yes 30 (83.3) 6 (16.7) 0.032
No 72 (64.3) 40 (35.7)
Non-seminoma:
Yes 54 (52.4) 49 (47.6) 0.021
No 32 (35.6) 58 (64.4)
Interval, months
0-60 83 (66.4) 42 (33.6) 0.003
>60 72 (48.6) 76 (51.4)

related to bilateral disease [57]. As more
TGCTs have been diagnosed, especially
among infertile men, testis-sparing surgery
has been proposed as a therapeutic option
for treatment of BTGCT or solitary testis
cancer [17,29,43]. Because of these trends,
additional information about BTGCT is
necessary to assist in managing these men.

Some authors have described an increase in
the incidence of BTGCTs [14,36]). Such
observations appear to be related to better
management and higher cure rates of men
with unilateral disease treated over recent
decades [6,41]. Several risk factors, e.g.
cryptorchidism, testis atrophy, and infertility,
have been associated with a higher risk of
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developing a second tumour [13-15,25]. In
the present study, bilateral tumours
accounted for 1.829% of a cohort of 50 376
men. Of the men with bilateral tumours,
1.26% presented metachronous tumours

and 0.56% presented synchronous tumours.

BILATERAL TESTICULAR GERM CELL TUMOURS]

These data agree with previous studies that
reported a prevalence of bilateral tumours
of 1-3% [13-15].

Men with bilateral synchronous disease were
an average of 3 years older than men with

FIG. 2. Survival probability of men with BIGCT. A, 5-year OS in men with synchronous and metachronous
tumours (P = 0.01). B, 5-year DSS in men with synchronous and metachronous tumours (P = 0.03).
Survival probability of men with metachronous BTGCT according to histological characteristics. C, 5-year
0S in men with metachronous tumours (P = 0.01). D, 5-year DSS in men with metachronous tumours

(P=0.02).
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TABLE 3 Univariate survival analysis in men with synchronous and metachronous tumours

Univariate analysis

metachronous disease at diagnosis of
primary tumours. This can be explained by
the greater presence of seminomatous
histology in men with synchronous disease
compared with those with metachronous
disease (83.6% vs 49.8%, respectively).
Seminomatous tumours are known to
present later than non-seminomatous
tumours [58-62]. Although these differences
were statistically significant, we think that
these observations will have little impact on
the clinical management of men with
BTGCTs.

Most initial tumours (50.2%) in the
metachronous group corresponded

to non-seminomatous tumours, as

was previously described [14,63-64].
This is interesting because it has been
shown that non-seminomatous tumours
usually correspond to 35-45% of TGCTs
[3,61,65]. However, an extensive previous
study analysing the risk of developing a
second tumour described the absence of
noticeable differences in the relative risk
according to the histology of the first
tumour [24].

In the present study, bilateral seminomatous
tumours predominated in the synchronous
disease group (59.4%), while discordant
histology was more frequent in the
metachronous group (39.0%). Interestingly,
the rate of bilateral non-seminomatous
tumours was almost four-times higher in
the metachronous group compared with the
synchronous group (31.3% vs 8.4%). In
other words, 91.6% of cases of synchronous
tumours presented seminomatous histology.

Synchronous tumours

Metachronous tumours

Feature 5-year 0S, % P 5-year DSS, (%) P 5-year 0S, % P 5-year DSS, (%) P
Histology:
Concordant S or NS 94.0 <0.001 95.2 <0.001 92.6 0.008 93.1 0.01
Discordant 73.0 74.3 98.4 98.4
Clinical stage:
| 100 <0.001 100 <0.001 96.1 0.01 96.5 0.05
Il or Il 78.1 79.4 90.1 90.1
Interval, months
0-60 98.2 0.01 98.2 0.02
>60 94.6 94.6
S, seminoma; NS, non-seminoma.
© 2012 THE AUTHORS
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Interestingly, despite initially presenting in
clinical stage |, in 73.3% of cases, only
10.9% of men with metachronous tumours
were included in surveillance protocols. This
observation suggests a more aggressive
management of these tumours than
unilateral tumours with the same clinical
stage. Another possible reason for the low
proportion of men on surveillance protocols
may be the fact that the present review
examined a historical series from the last 20
years and the use of surveillance protocols
has become more widespread recently
[66,67]. However, men in the synchronous
group presented with advanced clinical
stage (Il or Il in 50.2% of cases, suggesting
a more aggressive behaviour. In this group,
41% of men received chemotherapy alone
or associated with retroperitoneal
lymphadenectomy or radiotherapy.

In the present study, primary tumour
histology and the interval between
metachronous tumours influenced the
histology of the second tumour. When the
interval between the tumours was <60
months, there was seminomatous histology
in 66.4% of cases. In contrast, when the
time interval was >60 months, only 48.6%
of the tumours were seminomatous (P =
0.003). Additionally, the time interval
between metachronous tumours did not
depend on the first treatment (P=0.37,
data not shown). Furthermore, when the
first tumour presented seminomatous
histology, the same histological type was
observed in the second tumour in 68.9% of
cases (P < 0.001). Similarly, when the first
tumour was non-seminomatous, 55.4%

of the secondary tumours were also
non-seminomatous.

Previous studies have suggested a decreased
incidence, as well as a delay, in the
appearance of metachronous TGCTs after
the use of chemotherapy for treatment of
primary low-stage testicular tumours
[20,66,67]. A recent clinical trial comprised
of 1447 men described a reduced risk of
contralateral testicular tumours with
adjuvant single-dose carboplatin [68]. As
chemotherapy is able to reduce the rates of
a second lesion, probably due to some
action in the contralateral testis, we
investigated whether chemotherapy use
influenced the histology of the secondary
lesion. In fact, men with seminomatous
tumours who received chemotherapy for
the first lesion presented seminoma in
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subsequent tumours more frequently than
those who did not receive chemotherapy
(83.3% vs 64.3%, P = 0.032). Likewise, men
with non-seminomatous primary tumours
who received chemotherapy had a
significantly higher percentage of
subsequent seminomatous tumours (52.4%
vs 35.6%, P =0.021). Men with non-
seminomatous primary tumours who did not
receive chemotherapy more frequently
presented non-seminomatous histology in
the contralateral testis (64.4% vs 47.6%, P =
0.021). Although intratubular germ cell
neoplasia is present at birth, it is possible
that the potential for progression of
intratubular germ cell neoplasia could be
influenced by chemotherapy, as it is known
that half of patients with intratubular germ
cell neoplasia develop invasive cancer.

Overall, synchronous tumours presented less
favourable 0S (88% vs 95%, P = 0.01) and
DSS (89% vs 95%, P = 0.02) rates than
metachronous tumours, a finding which
agrees with previous studies [20,41].
Analysis including an adjustment for stage
analysis showed no significant difference in
0S and DSS rates between the synchronous
and metachronous tumour groups (data

not shown), suggesting that the higher
proportion of men in clinical stage Il and Il
in the synchronous tumour group may have
negatively influenced clinical outcomes.
Another possible explanation is that more
men from the synchronous group than the
metachronous group were placed under
surveillance (26.1% vs 10.9%, respectively)
and received less radiotherapy (23.8% vs
38.1%, respectively, P < 0.001). On the other
hand, the higher rates of surveillance
protocols can be explained by the
predominance of seminomatous tumours
within the synchronous group; usually
seminomatous tumours are considered less
aggressive than non-seminomatous
tumours.

Discordant histology and advanced clinical
stage significantly effected OS and DSS rates
in the synchronous group. In contrast,
survival rates of men with metachronous
tumours were no worse than those with
unilateral tumours, which range from 95%
to 999%, according to previously published
data [68-70]. The prognosis was good for
both seminomatous and non-seminomatous
tumours. Curiously, survival rates were
significantly worse by univariate analysis in
men with metachronous tumours in which

repeated seminomatous histology was
observed. It is difficult to explain why
concordant histology, particularly the
combination seminoma/seminoma, predicted
a worse survival rate in the metachronous
tumour group. This correlation may indicate
that these men were subject to a less
aggressive treatment approach for their
seminomatous tumours, as previously
discussed. Furthermore, when analysed
individually, the histology of the first or
subsequent lesions had no influence on
survival rates. In fact, only advanced clinical
stage and an interval between tumour
development of >60 months effected 0S
and DSS rates.

Generally, an increased time interval
between the primary lesions and metastases
of several types of solid tumours is
associated with better survival rates [71].
However, it is not possible to compare this
generalisation with metachronous BTGCT
cases because the second tumours should
not be considered as metastatic lesions.
Men who presented with longer intervals
between tumours (>60 months) had worse
outcomes. Clearly, late-onset second
tumours deserve special attention during
therapeutic decision-making processes
(active treatment vs surveillance, for
example).

To our knowledge, the present study is the
first to perform a systematic review and
tabulation of data on men with BTGCTs.
Because this tumour type is rare, the vast
majority of previously published works
consist of case reports and small case series.
Although it provides important information
about the behaviour of such tumours, the
present study has clear methodological
limitations. It is a retrospective study
without central pathology review and
includes an extremely heterogeneous group
of patients with no information about
serum markers levels. In addition, it includes
men treated in different therapeutic eras,
which vary profoundly in the treatment of
the disease.

Despite the need for further validation, the
present study provides important new data
on the clinical and pathological features of
BTGCTs. We think that the present review
will aid in the better understanding and
management of men with a disease as rare
as BTGCT. Histology of the first tumour,
treatment with chemotherapy, and the
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interval between metachronous tumours are
factors that may influence the histology of

the second tumour. Bilateral seminoma with
metachronous presentation presents 10
unfavourable survival rates. Men with
synchronous disease present tumours at a

more advanced clinical stage and have less
favourable survival rates than those with n
metachronous tumours.

CONFLICT OF INTEREST
12
None declared.

REFERENCES
13
1 American Cancer Society. Cancer Facts
& Figures 2010. Available at: http://www.
cancer.org/Research/CancerFactsFigures/
CancerFactsFigures/cancer-facts-and- 14
figures-2010. Accessed 22 January, 2011
2 Bergstrom R, Adami HO, Mohner M
et al. Increase in testicular cancer
incidence in six European countries: a
birth cohort phenomenon. J Nat/ Cancer
Inst 1996, 88: 727-33 15
3 McGlynn KA, Devesa SS, Sigurdson AJ,
Brown LM, Tsao L, Tarone RE. Trends
in the incidence of testicular germ cell
tumors in the United States. Cancer
2003; 97: 63-70 16
4 Ulbright TM. Testis risk and prognostic
factors. The pathologist's perspective.
Urol Clin North Am 1999; 26: 611-26
5 Freeman A, Harland SJ. Testis cancer.
In Mundy AR, Fitzpatrick JM, Neale DE, 17
George NJ eds, The Scientific Basis of
Urology, London and New York: Taylor
and Francis, 1999: 469-92
6 Fossa SD, Chen J, Schonfeld SJ et al. 18
Risk of contralateral testicular cancer: a
population-based study of 29,515 U.S.
men. J Natl Cancer Inst 2005; 97:
1056-66
7 Agency for Healthcare Research and 19
Quality. Methods Guide for Effectiveness
and Comparative Effectiveness Reviews.
AHRQ publication no. 10(11)-EHC063-EF.
Rockville: Agency for Healthcare
Research and Quality, 2011
8 Adham WK, Raval BK, Uzquiano MC,
Lemos LB. Best cases from the AFIP:
bilateral testicular tumors: seminoma
and mixed germ cell tumor.
Radiographics 2005; 25: 835-9
9 Akdogan B, Divrik RT, Tombul T et al.
Bilateral testicular germ cell tumors in

20

© 2012 THE AUTHORS
BJU INTERNATIONAL © 2012 BJU INTERNATIONAL

BILATERAL TESTICULAR GERM CELL TUMOURS]

Turkey: increase in incidence in last
decade and evaluation of risk factors in
30 patients. J Urol 2007; 178: 129-33
Alsikafi NF, Gerber GS. Bilateral
metachronous testicular seminoma
associated with microlithiasis. J Urol
1998; 159: 1643-4

Bach AM, Hann LE, Shi W et al. Is
there an increased incidence of
contralateral testicular cancer in patients
with intratesticular microlithiasis? AJR
Am J Roentgenol 2003; 180: 497-500
Bucci S, Liguori G, Buttazzi L, Bussani
R, Trombetta C. Bilateral testicular
carcinoma in patient with the persistent
millerian duct syndrome. J Urol 2002;
167: 1790

Che M, Tamboli P, Ro JY et al. Bilateral
testicular germ cell tumors: twenty-year
experience at M. D. Anderson Cancer
Center. Cancer 2002; 95: 1228-33
Colls BM, Harvey VJ, Skelton L,
Thompson PI, Frampton CM. Bilateral
germ cell testicular tumors in New
Zealand: experience in Auckland and
Christchurch 1978-1994. J Clin Oncol
1996; 14: 2061-5

Coogan CL, Foster RS, Simmons GR,
Tognoni PG, Roth BJ, Donohue JP.
Bilateral testicular tumors: management
and outcome in 21 patients. Cancer
1998; 83: 547-52

Daniel C, Fizazi K, Culine S, Zelek L,
Wibault P, Theodore C. Metachronous
gonadal and extragonadal primaries, or
late relapse of germ cell tumor? Urol
Oncol 2001; 6: 49-52

Demir A, Onol FF, Eren F, Tiirkeri L.
Testis-sparing surgery in an adult with
bilateral synchronous seminomatous
tumor. IntJ Urol 2004; 11: 1142-4
Fukagai T, Kurosawa K, Sudo N et al.
Bilateral testicular tumors in an infertile
man previously treated with follicle-
stimulating hormones. Urology 2005;
65: 592

Gasent Blesa JM, Laforga Canales J,
Romero Pérez P et al. Young male
patient with bilateral synchronous
testicular germ cell tumour.
Considerations for partial orchiectomy.
Clin Transl Oncol 2008; 10: 850-2

Géczi L, Gomez F, Bak M, Bodrogi .
The incidence, prognosis, clinical and
histological characteristics, treatment,
and outcome of patients with bilateral
germ cell testicular cancer in Hungary.
J Cancer Res Clin Oncol 2003; 129:
309-15

21

22

23

24

25

26

27

28

29

30

31

32

Hammerich KH, Schroeck FR, West D,
Moul JW. Simultaneously detected
bilateral testicular cancer of different
histopathological origin - a challenging
situation for the urologist. Oncology
(Huntingt) 2010; 24: 757-60
Heidenreich A, Bonfig R, Derschum W,
von Vietsch H, Wilbert DM. A
conservative approach to bilateral
testicular germ cell tumors. J Urol 1995;
153: 10-3

Hentrich M, Weber N, Bergsdorf T,
Liedl B, Hartenstein R, Gerl A.
Management and outcome of bilateral
testicular germ cell tumors: twenty-five
year experience in Munich. Acta Oncol
2005; 44: 529-36

Wanderas EH, Fossa SD, Tretli S. Risk
of a second germ cell cancer after
treatment of a primary germ cell cancer
in 2201 Norwegian male patients. Eur J
Cancer 1997, 33: 244-52

Holzbeierlein JM, Sogani PC, Sheinfeld
J. Histology and clinical outcomes in
patients with bilateral testicular germ
cell tumors: the Memorial Sloan
Kettering Cancer Center experience 1950
to 2001. J Urol 2003; 169: 2122-5
James FV, Kumar A, Jayaprakash PG,
Mathews A. Metachronous bilateral
testicular germ cell tumors: report of
two cases. J Cancer Res Ther 2009; 5:
206-7

Kaplan M, Klein EA. Bilateral
metachronous testicular seminoma. Nat
Clin Pract Urol 2005; 2: 457-60

Khan M, Ali Shah SN, Hussain M.
Case report bilateral simultaneous
testicular seminoma: a case report and
review of literature. JPM/ 2008; 22:
247-8

Kirkali Z, Tlizel E, Canda AE, Mungan
MU. Testis sparing surgery for the
treatment of a sequential bilateral
testicular germ cell tumor. Int J Urol
2001; 8: 710-2

Klatte T, de Martino M, Arensmeier K,
Reiher F, Allhoff EP, Klatte D.
Management and outcome of bilateral
testicular germ cell tumors: a 25-year
single center experience. IntJ Urol 2008;
15:821-6

Leocadio DE, Stein BS. A case of
synchronous bilateral spermatocytic
seminoma. Urol Oncol 2008; 26: 202-3
Morales-Barrera R, Valverde C, Rodon
J et al. Bilateral testicular germ cell
tumours: a single hospital experience.
Clin Trans! Oncol 2010; 12: 299-302

1107



[ZEOUI ET AL

33

34

35

36

37

38

39

40

41

42

43

44

Ohyama C, Kyan A, Satoh M et al.
Bilateral testicular tumors: a report of
nine cases with long-term follow-up. Int
JUrol 2002; 9: 173-7

Ondrus D, Hornak M, Mat'oska J.
Bilateral testicular germ-cell tumors - a
single centre long-term experience. Int
Urol Nephrol 2001; 33: 521-4

Pamenter B, De Bono JS, Brown IL

et al. Bilateral testicular cancer: a
preventable problem? Experience from a
large cancer centre. BJU Int 2003; 92:
43-6

Patel SR, Richardson RL, Kvols L.
Synchronous and metachronous bilateral
testicular tumors. Mayo Clinic
experience. Cancer 1990; 65: 1-4
Redmond J 3rd, Samaha MA Jr,
Charles RS et al. Bilateral synchronous
testicular germ cell cancer. South Med J
1995; 88: 305-8

Resnick MJ, Canter D, Brucker BM,
Kutikov A, Guzzo TJ, Wein AJ,
Medscape. A case of synchronous
bilateral testicular seminoma. Nat Clin
Pract Urol 2008; 5: 397-401

Sonneveld DJ, Schraffordt Koops H,
Sleijfer DT, Hoekstra HJ. Bilateral
testicular germ cell tumours in patients
with initial stage | disease: prevalence
and prognosis - a single centre's 30
years' experience. Eur J Cancer 1998; 34:
1363-7

Tabernero J, Paz-Ares L, Salazar R

et al. Incidence of contralateral germ
cell testicular tumors in South Europe:
report of the experience at 2 Spanish
university hospitals and review of the
literature. J Urol 2004; 171: 164-7
Tekin A, Aygun YC, Aki FT, Ozen H.
Bilateral germ cell cancer of the testis: a
report of 11 patients with a long-term
follow-up. BJU Int 2000; 85: 864-8
Theodore C, Terrier-Lacombe MJ,
Laplanche A et al. Bilateral germ-cell
tumours: 22-year experience at the
Institut Gustave Roussy. BrJ Cancer
2004; 90: 55-9

Tomita E, Kondo T, Nakazawa H, Ito F,
Hashimoto Y, Tanabe K. Successful
testis preservation for bilateral testicular
tumors with a new chemotherapy-based
protocol: initial results of three cases.
Int J Urol 2007; 14: 879-82

Vénuat AM, Droz JP, Terrier-Lacombe
MJ, Machavoine C, Bernheim A.
Cytogenetic study of a case of
synchronous bilateral seminoma. Cancer
Genet Cytogenet 1995; 81: 17-9

1108

45

46

47

48

49

50

51

52

53

54

55

Park DS, Prow DM, Amato RJ, Ro JY,
Logothetis CJ. Clinical characteristics of
metachronous bilateral testicular tumors
in the chemotherapeutic era. Yonsei Med
J1999; 40: 137-43

Caiis Sanchez D, Conde Santos G,
Alonso Gracia N, De Leon Morales E,
Arango Toro O, Gelabert Mas A.
Diagnostic and therapeutic approach to
bilateral germinal tumor. Presentation of
a case and review of the literature. Actas
Urol Esp 2003; 27: 147-51

Carrion Lopez P, Pastor Navarro H,
Martinez Ruiz J, Giménez Bachs JM,
Lorenzo Romero JG, Virseda Rodriguez
JA. Synchronous bilateral seminoma.
Actas Urol Esp 2009; 33: 840

Cuervo Pinna C, Rodriguez Rincon JP,
Abengozar Garcia-Moreno A et al.
Bilaterally synchronous mixed germ cell
testicular tumor. Arch Esp Urol 1998; 51:
477-9

Garcia Morua A, Gutiérrez Garcia JD,
Ortiz Lara Gerardo E, Martinez
Montelongo R, Gomez Guerra Lauro S.
Synchronous bilateral testicular
seminoma in an adult patient with
bilateral cryptorchidism: a case report
and literature review. Actas Urol Esp
2010; 34: 210-1

Lopez PC, Navarro HP, Bachs JM et al.
Bilateral synchronic testicular tumour of
different histology. Arch Esp Urol 2008;
61:741-4

Mufoz Vélez D, Mus Malleu A,
Rebassa Llull M et al. Bilateral germ
tumors of the testis. Report of 5 cases
and review of the literature. Actas Urol
Esp 2000; 24: 632-9

Oliveira Soares R, Pinto Correia T,
Cardoso A et al. Synchronous bilateral
seminoma. Arch Esp Urol 2011; 64:
69-73

Planelles Gomez J, Vergés Prosper A,
Rubio Tortosa | et al. Bilateral
synchronic testicular tumor with germ
cell intratubular neoplasia foci: case
report. Arch Esp Urol 2007; 60: 205-

7

Planelles Gomez J, Beltran Armada JR,
Tarin Planes M, Vergés Prosper A,
Rubio Tortosa I, Gil Salom M. Bilateral
testicular cancer: a report of four cases.
Actas Urol Esp 2007; 31: 1117-22

Soto Delgado M, Pedrero Marquez G,
Ramirez Chamorro F, Rodriguez-Rubio
Cortadellas F, Sanchez Bernal C,
Gonzalez Moreno D. Bilateral and
synchronic testicular neoplasia. A report

56

57

58

59

60

61

62

63

64

65

66

67

of a new case. Actas Urol Esp 2007; 31:
58-60

Tavolini IM, Oliva G, Nigro F et al.
Synchronous and metachronous bilateral
tumors of the testis: a single institution
experience of 11 cases and review of the
literature. Arch Ital Urol Androl 1999; 71:
155-64

Albers P, Albrecht W, Algaba F et al.
EAU Guidelines on Testicular Cancer:
2011 Update. Eur Urol 2011; 60: 304-19
Heidenreich A, Moul JW. Contralateral
testicular biopsy procedure in patients
with unilateral testis cancer: is it
indicated? Sem. Urol Oncol 2002; 20:
234-8

Dieckmann KP, Kulejewski M,
PichImeier U et al. Diagnosis of
contralateral testicular intraepithelial
neoplasia (TIN) in patients with testicular
germ cell cancer: systematic two-site
biopsies are more sensitive than a single
random biopsy. Eur Urol 2007; 51:
175-85

Kliesch S, Thomaidis T, Schiitte B

et al. Update on the diagnostic safety
for detection of testicular intraepithelial
neoplasia (TIN). APMIS 2003; 111: 70-4
Chia VM, Quraishi SM, Devesa SS,
Purdue MP, Cook MB, McGlynn KA.
International trends in the incidence of
testicular cancer, 1973-2002. Cancer
Epidemiol Biomarkers Prev 2010; 19:
1151-9

Heidenriech A, Weibach L, Holtl W

et al. Organ sparing surgery for
malignant germ cell tumour of the
testis. J Urol 2001; 166: 2161-5
Lawrentschuk N, Zuniga A, Grabowksi
AC, Rendon RA, Jewett MA. Partial
orchiectomy for presumed malignancy in
patients with a solitary testis due to a
prior germ cell tumor: a large North
American experience. J Urol 2011; 185:
508-13

Osterlind A, Berthelsen JG, Abildgaard
N et al. Risk of bilateral testicular germ
cell cancer in Denmark: 1960-1984.

J Natl Cancer Inst 1991; 83: 1391-5
Bray F, Ferlay J, Devesa SS, McGlynn
KA, Mgller H. Interpreting the
international trends in testicular
seminoma and nonseminoma incidence.
Nat Clin Pract Urol 2006; 3: 532-43
Chung P, Warde P. Stage | seminoma:
adjuvant treatment is effective but is it
necessary? J Natl/ Cancer Inst 2011; 103:
194-6

Winter C, Albers P. Testicular germ cell

© 2012 THE AUTHORS

BJU INTERNATIONAL © 2012 BJU INTERNATIONAL



BILATERAL TESTICULAR GERM CELL TUMOURS]

tumors: pathogenesis, diagnosis and factor assessment in patients with of randomised trials. BMJ 2002; 324:
treatment. Nat Rev Endocrinol 2011; 7: bilateral testicular germ cell tumors. 1-8
43-53 Urology 1999; 54: 714-8
68 Oliver RT, Mead GM, Rustin GJ et al. 70 Van Basten JPA, Hoekstra HJ, Van Correspondence: Walter H. da Costa,
Randomized trial of carboplatin versus Driel MF et al. Cisplatin-based Department of Urology, AC Camargo
radiotherapy for stage | seminoma: chemotherapy changes the incidence of Hospital, Rua Antonio Prudente, 211, Sao
mature results on relapse and bilateral testicular cancer. Ann Surg Paulo, SP, Brazil.
contralateral testis cancer rates Oncol 1997; 4: 342-8 e-mail: waltercosta@hotmail.com
in MRC TE19/EORTC 30982 study 71 Renehan AG, Egger M, Saunders MP,
(ISRCTN27163214). J Clin Oncol 2011; 29: O'Dwyer ST. Impact on survival of Abbreviations: (B)TGCT, (bilateral) testicular
957-62 intensive follow up after curative germ cell tumour; MeSH, Medical Subject
69 Alberts P, Gol A, Bierhoff E et al. resection for colorectal cancer: Headings; DSS, disease-specific survival; OS,
Clinical course and histopathology risk systematic review and meta-analysis overall survival.

© 2012 THE AUTHORS
BJU INTERNATIONAL © 2012 BJU INTERNATIONAL 1109



