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Summary
Backgro unds: Testicular cancer (TC) is quite a rare malignancy, however, its medical importance 
has risen due to the rapid growth in incidence in the last three decades. Age- adjusted mortality 
rates have fallen within the space of 20 ye ars. Pati ents and Methods: A nati onal retrospective 
descriptive study evalu ated the data of 1,805 pati ents with 1,832 TC di agnosed in Slovaki a from 
1993 to 2002. Pati ents and medical questi onnaires, case histori es, clinical symptoms and objec-
tive parameters in all cases of TC were analyzed. Results: The average age- adjusted incidence (to 
the world- standard populati on) (1993– 2002) was 6.2/ 100,000; mortality 0.5/ 100,000 of males. 
When comparing the risk factors between the gro up of pati ents with bilateral and unilateral TC, 
the most frequent risk factor was inguinal herni a (8.6%, p = 0.0026). 3% of pati ents developed 
a bilateral TC. Metachrono us tumors were fo und in 70.4% of pati ents with bilateral TC. The ave-
rage age at di agnosis of the first tumor in pati ents with bilateral TC was 27.5 ye ars (p = 0.001); 
most of them (55%) were di agnosed between the age of 20– 29 ye ars. The average age of pa-
ti ents with unilateral TC was 34 ye ars. 8 pati ents presented with a synchrono us bilateral tumor, 
47 pati ents had a second tumor di agnosed 2– 302 months after primary orchi ectomy. In the case 
of seminomas, the time interval between the first and second tumor was 85 months, while for 
nonseminomato us tumors, the same interval was 72 months (a statistically insignificant diffe-
rence). The medi an follow-up time of pati ents with TC was 112.5 months (range of 7– 342 months), 
five- ye ar survival was 96.2%. Conclusi on: Further studi es of the epidemi ologic characteristics of 
TC are inevitable in order to define the risk factors of the dise ase and the possibiliti es of timely 
therape utical interventi on. 

Key words 
testicular cancer –  epidemi ology –  risk factors –  survival –  populati on cancer registry

Autoři deklarují, že v souvislosti s předmětem 
studie nemají žádné komerční zájmy.

The authors declare they have no potential 
conflicts of interest concerning drugs, pruducts, 
or services used in the study.

Redakční rada potvrzuje, že rukopis práce 
splnil ICMJE kritéria pro publikace zasílané do 
bi omedicínských časopisů.

The editorial Board declares that the manuscript 
met the IcMJe “uniform requirements” for 
biomedical papers.

Martina Ondrušová, Dr., PhD. 
Department of Cancer Epidemiology
Cancer Research Institute  
Slovak Academy of Sciences
Vlárska 7
831 09 Bratislava 
Slovak Republic
e-mail: martinacuninkova@hotmail.com

Obdrženo/Submitted: 22. 1. 2009
Přijato/Accepted: 4. 3. 2009





Klin Onkol 2009; 22(2): 52– 57

ePIdeMIOlOgIcAl feATUreS Of TeSTIcUlAr cAncer In THe SlOvAK rePUBlIc – reTrOSPecTIve STUdy

Klin Onkol 2009; 22(2): 52– 57 53

Introducti on and Aims
In the last two decades there has been 
noticed a world- wide incre ase of the tes-
ticular cancer (TC) incidence. TC is quite 
a rare malignancy that presents 1– 2% 
of all the malignanci es in the male po-
pulati on with Europe an incidence rates 
ranging from aro und 3/ 100,000 in Spain 
thro ugh to more than 15/ 100,000 in 
Denmark and Switzerland [1]. The epi-
demi ological importance has come o ut 
from the rapid growth of the incidence 
in yo ung male populati on in the last de-
cades, with pick and plate a u in the age 
between 20– 40 ye ars. This can ca use 
a long-term disability and/ or the invali-
dity of the fertile male populati on. It also 
has a negative influence on their soci al, 
economic and psychical life.

Despite the fact that time- trend oc-
currence of the dise ase is well-known in 
vari o us co untri es with populati on-based 
cancer registri es, the aeti ology is rela-
tively unknown. The success re ached in 
the di agnosis and following tre atment 
of TC has placed the Slovak Republic, as 
far as the relati onship between incidence 
and mortality is concerned, on the same 
level with some developed co untri es of 
Northern and Western Europe. 

In the Slovak Republic there has been 
long-term descriptive data on the inci-
dence and mortality of TC in the Nati onal 
(populati on-based) Cancer Registry [2]. 
However, beca use of quite rarity of the 
dise ase there were not analyses of the 

potenti al risk factors, ge ographical dis-
tributi on, qu ality of di agnostics and the-
rapy, and pati ent’s survival. Taking these 
facts into acco unt, a nati onal retrospec-
tive study evalu ating the data of pati ents 
with TC di agnosed in the Slovak Republic 
between 1993– 2002 was designed as the 
purpose of this retrospective study. 

Pati ents and Methods
The analysed study gro up of 1,805 pati ents 
is represented by 1,832 primary TC, 55 of 
them were with bilateral dise ase (27 pa-
ti ents both TC in the peri od of 1993– 2002). 
Bilateral tumors were classifi ed as syn-
chrono us if they were di agnosed within 
a month of e ach other occurrence. Basic 
identificati on data abo ut these pati ents 
were obtained from the he ads of all the de-
partments of urology, oncology and sur-
gery in the Slovak Republic and confirmed 
thro ugh cancer registry. The histology of 
the removed testicle was primarily eva-
lu ated, consulted or revised by pathologist 
at the Slovak reference centre. All the pa-
ti ents were examined at the Centre for di a-
gnostics and comprehensive tre atment of 
TC, non-malignant lesi ons were excluded. 
The questi onnaires given to the pati ents or 
their family members were focused on the 
risk factors in personal and famili al history, 
di agnostics, therapy and follow-up had 
been cre ated and later on assigned to all 
the pati ents, to first- contact physici ans of 
the pati ents and to living relatives of de ad 
pati ents. The questi onnaires for pati ents 

were filled o ut with the urologist at the 
medical examinati on of the pati ents at the 
menti oned Centre. The speci al postal ques-
ti onnaires were designed for the pati ents 
who refused the following- up and exami-
nati on at the Centre. All the pati ents who 
did not come up to the examinati on and 
did not answer the postal questi onnaires 
were contacted by phone or e-mail. Those 
ones who arrived at the Centre with their 
previ o us medical histori es were examined 
again in order to get their detailed medical 
history by me ans of physical examinati on, 
chest X-ray, CT imaging and blo od tests. 
The pati ents’ previ o us di agnosis, histology 
and tre atment were revi ewed by the same 
urologist. When there was a suspected 
positive famili al history in their questi on-
naires, the blo od-related family members 
were invited to the examinati on as well. 
The personal history from the questi on-
naires was confirmed by the pati ents’ med-
ical histori es, which are usu ally self-  deliv-
ered. The obtained data was analysed and 
revised with the one that is kept in the Na-
ti onal Cancer Registry of the Slovak Repub-
lic. The study was carri ed o ut and accom-
plished as a part of the grant project VEGA 
1/ 9326/ 2 approved by the ethical bo ard of 
the Rese arch Grant Agency of the Minis-
try of Educati on of the Slovak Republic and 
Slovak Academy of Sci ences. 

Results
From the database of 1,805 pati ents 
(n = 1832 TC –  beca use of bilateral dis-

Súhrn
Východiská: Nádory testis (NT) sú zri edkavo u malignito u, ich medicínska závažnosť však spočíva v prudkom náraste hodnôt incidenci e v posled-
ných troch desaťroči ach. Mortalita má v posledných 20- tich rokoch klesajúci trend. Paci enti a metódy: V celonárodnej restrospektívnej deskriptívnej 
štúdii sa hodnotilo 1 805 paci entov zo Slovenska, u ktorých sa di agnostikovalo 1 832 NT v rokoch 1993– 2002. U chorých sa analyzovali údaje v zdra-
votnej dokumentácii a medicínske dotazníky, klinické príznaky a objektívne parametre pri klinickom vyšetrení. Výsledky: V rokoch 1993– 2002 bola 
pri emerná štandardizovaná incidenci a (prepočítaná pri amo u metódo u na svetovú štandardnú populáci u) 6,2/ 100 000; štandardizovaná mortalita 
dosi ahla 0,5/ 100 000 mužov. Pri porovnávaní rizikových faktorov medzi skupino u paci entov s bilaterálnymi a unilaterálnymi NT bola najčastejši e 
sa vyskytujúcim rizikovým faktorom ingvinálna herni a (8,6 %, p = 0,0026). V 3 % prípadov chorých sa zistil bilaterálny NT. Z tohto počtu sa meta-
chrónny výskyt zistil u 70,4 % paci entov. Pri emerný vek paci entov v čase di agnózy prvého NT u paci entov s bilaterálnym ochorením bol 27,5 rokov 
(p = 0,001); väčšina z nich (55 %) mala NT di agnostikovaný vo veku 20– 29 rokov. Pri emerný vek paci entov s jednostranným NT bol 34 rokov. Osem 
paci entov malo synchrónny výskyt bilaterálneho nádoru, u 47 paci entov sa druhý NT di agnostikoval v rozpätí 2– 302 mesi acov od prvej orchi ektó-
mi e. V prípade seminómov bol časový interval medzi manifestáci o u prvého a druhého NT v pri emere 85 mesi acov, u neseminomatóznych nádorov 
bol tento interval 72 mesi acov (štatisticky nevýznamný rozdi el). Medi án sledovani a paci entov s NT bol 112,5 mesi acov (rozpäti e 7– 342 mesi acov), 
5- ročné prežívani e bolo 96,2 %. Závery: Ďalši e štúdi um epidemi ologických charakteristík NT je nevyhnutné pre definovani e rizikových faktorov 
ochoreni a a možností včasnej li ečebnej intervenci e. 

Kľúčové slová 
nádory testis –  epidemi ológi a –  rizikové faktory –  prežívani e –  onkologický register
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e ase in this peri od) di agnosed between 
1993– 2002 a complete personal and 
family history was fo und o ut in 1,660 pa-
ti ents (92%), after having back the ques-
ti onnaires from 1,314 pati ents (72.8%). 
1,751 pati ents (97%) had their di agno-
sis of tumor confirmed histologically. 
The average age- adjusted incidence 
(to the world- standard populati on) was 
6.2/ 100,000, while the age- adjusted mor-
tality re ached 0.5/ 100,000 (Fig. 1) sup-

plemented by the contemporary data 
from the Nati onal Cancer Registry of the 
Slovak Republic. The highest age- spe-
cific incidence was in 30– 34 ye ars old 
males (19.5/ 100,000), when the most of 
cases were di agnosed in the age gro up 
of 15– 44 ye ars (75.3%) (Fig.  2). The me-
di an follow-up time of the pati ents was 
112.5 months (range 7– 342), overall sur-
vival was 91% and the expectati on of 
a 5- ye ar survival was 96.2%. 

From the study gro up, 3% of the pa-
ti ents developed a TC in the solitary tes-
ticle. Contralateral testicular bi opsy was 
not made at the time of di agnosis. The 
age- specific incidence of bilateral TC 
shows a significant shift to lower age 
gro ups when di agnosed with the first 
tumor (me an age 27.5 ye ars, p = 0.001), as 
well as the second primary tumor (me an 
age 32 ye ars, p = 0.05) (Fig.  2). Metachro-
no us tumors were fo und in 70.4% of the 
pati ents with bilateral dise ase. The me an 
age at di agnosis of the first tumor was 
27.5 ye ars; most of them (55%) were di a-
gnosed between the ages of 20– 29. The 
me an age of the metachrono us second 
tumor occurrence was 32 ye ars. Thus, the 
pati ents who had developed TC before 
the age of 30 and the histology of that 
tumor was a seminoma were at a higher 
risk of developing a contralateral tumor. 
Eight pati ents presented with synchro-
no us bilateral tumors, 47 pati ents had the 
second metachrono us tumor di agnosed 
2– 302 months (me an 5 ye ars) after pri-
mary orchi ectomy. In the case of semino-
mas, the me an time interval between the 
detecti on of the first and second tumor 
was 85 months, while for nonseminoma-
to us tumors this interval was 72 months. 
However, no statistically significant dif-
ference between these intervals was 
remarked.

Germ cell TC represented 95.8%; tu-
mors consisted of only one histological 
type represented 58.2%. The most fre-
quent pure histological type was semi-
noma (38.4%) and mixed tumors with 
seminoma (12 %).

Analysed risk factors are divided into 
two gro ups: objective, fo und in pati ents’ 
medical history and the ones that were 
obtained from the pati ents’ questi on-
naires and intervi ews (witho ut previ o us 
medical record). The most frequent ob-
jective risk factor was inguinal herni a 
(8.6%), cryptorchidism (6.4%), conge-
nital genetic dise ases (e. g. Down syn-
droma –  3.4%), bilateral TC (3%) and fa-
mili al occurrence of the TC (2.8%). From 
the gro up of non-confirmed risk fac-
tors obtained from medical histori es the 
most frequent were: testicular tra uma 
in 8.4%, history of orchitis (4.6%) and 
epididymitis (2.8%). The statistical sig-
nificance of the risk factors occurrence 
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was compared between the gro ups of 
unilateral and bilateral TC. The risk fac-
tor must have influenced the testis with 
a tumor, which me ans that in the case 
of bilateral tumors it must have been 
di agnosed on both testes. The analysis 
proved a statistically significant influ-
ence of family occurrence (p < 0.001), 
inguinal herni a (p = 0.002) and cryp-
torchidism (p = 0.05), however testicu-
lar tra uma and other factors menti oned 
above were not statistically significant.

When comparing the risk factors and 
histological types of tumors, no relati on 
between histological type with a higher 
metastatic potenti al and occurrence of 
the risk factor was fo und. On the con-
trary, there was fo und a we ak statistic sig-
nificance (p = 0.02) in lower di agnosing 
of embryonal carcinoma (histological 
type with worse prognosis) when cryp-
torchidism occurs in history. When the 
occurrence of seminomas and nonsemi-
nomas in the gro ups of pati ents with and 
witho ut risk impact was analysed, there 
was a statistically significant (p = 0.001) 
higher occurrence of seminomas among 
pati ents with inguinal herni a. 

From the questi onnaires, mother’s age 
was analysed at the time of delivery in 
91% of the cases. Medi an of the mother’s 
age was 31 ye ars (range 17– 45 ye ars, 
me an 25.9 ye ars, modus 23 ye ars).

Discussi on
Epidemi ological and clinical significance 
of TC has come o ut from a rapid growth 
of their incidence mainly in the last de-
cades, in some co untri es to epidemic 
proporti ons [3,4,5,6]. The important so-
ci o- economic factor of this dise ase is its 
high incre ase of the incidence mainly in 
adolescent and adult males.

In several Europe an co untri es with can-
cer registri es of a high qu ality there was 
recorded 3– 4 times fold incre ase of the 
dise ase [7,8], and the highest incre ase 
was recorded in co untri es with previ o usly 
higher rates than others [9]. In 2002 there 
was estimated 48.613 new testicular can-
cer di agnosis in the world, which repre-
sented 0,9% of all the tumors in males 
and the age- adjusted incidence (to the 
world standard rati o) 1,5/ 100.000 [10].

The highest incidence rate of TC was 
estimated in co untri es of Western Eu-

rope (7,9/ 100,000) and Northern Europe 
(5.4/ 100,000), in the USA it was mainly 
in the North. The lowest incidence was 
recorded in Africa (0.4– 0.8/ 100.000), 
Asi a (0.5– 1.4/ 100,000), some co untri es 
of Eastern and So uthern Europe, tropi-
cal America and Polynesi a (1,7/ 100,000) 
[11,12,13,14,15]. 

During more than three last decades 
the Nati onal Cancer Registry of the Slo-
vak Republic noticed a 4- times fold in-
cre ase of the TC standardized incidence, 
from 1.5/ 100,000 in 1968 to 7.1/ 100,000 
in 2004 [14]. According to the results of 
this study there is strong evidence that 
the incre ase of the incidence will con-
tinue in the next ye ars. Rising of the TC 
incidence in many co untri es of the world, 
documents the results of many analytical 
studi es [15,16,17,18,19,20]. The Slovak 
Republic is a co untry with middle rates of 
the standardized TC incidence.

One of the epidemi ological character-
istics of TC is stabilisati on or decre ase of 
their mortality, mainly in the well-deve-
loped co untri es of the world. TC morta-
lity rates have fallen by abo ut 70% in the 
United States and Western Europe since 
1970s. In Central and Eastern Europe, 
however, such rates have decre ased since 
the late 1980s as a result of later availa-
bility of these (mainly former communis-
tic) co untri es to modern tre atment mo-
daliti es [21]. In several Eastern Europe 
co untri es, where de ath rates are cur-
rently highest (Bulgari a, Czech Republic, 
Hungary, Poland –  more than 1/ 100,000), 
the rate of decre ase was relatively low, 
slower and later declines imply that the 
high cost of appropri ate tre atments to-
gether with inadequ ate pati ent mana-
gement systems are responsible for the 
high mortality rates and less favo urable 
trends [1]. In males aged 45 and yo unger, 
mortality rates fell by abo ut a third in the 
late 1980s by comparison with rates re-
gistered in the 1970s, 500 de aths per ye ar 
in Europe are prevented now [21]. De-
cre ase of the age- adjusted TC mortality 
has been confirmed in this study as well, 
from 0.6/ 100,000 in the ye ar 1968 (when 
the incidence was 1.5) to 0.3/ 100,000 in 
2002 (when the incidence grew to 7.3). 

The age- specific TC incidence has bi-
modal shape, with the pe ak and plate a u 
in 20– 44- ye ar- old males ca used mainly by 

the occurrence of germ cell tumors (most 
of them seminomas) and the second pe ak 
in their 60- ti es, ca used mainly by lympho-
mas and non-germ cell tumors. There can 
also be a first smaller pe ak in the yo ungest 
age gro ups, ca used mainly by the occur-
rence of yolk sac tumors and teratomas 
in childho od. The age- specific incidence 
curve reflects the histological composi-
ti on of tumors in the specific ages [22]. Pa-
ti ents’ me an age is abo ut 10 ye ars lower 
when occurrence of nonseminomato us 
tumors, comparing to seminomas. In o ur 
study there was a pe ak for nonsemino-
mato us tumors in 25– 29- ye ar- old males, 
while in seminomas the age ranged from 
35 to 39. The highest overall incidence 
rate was recorded in 30– 34- ye ar- old 
males, which was also confirmed by the 
results of other studi es [23,24]. Neverthe-
less, there is some informati on on lower-
ing of the age gro ups mainly in bilateral 
occurrence of the dise ase [25], which was 
fo und o ut also in o ur study. The aver-
age age of pati ents when the first tumor 
occurred was 27.5 ye ars, compared to 
34 ye ars at unilateral dise ase (p = 0.001) 
and 32 ye ars when the second primary 
tumor in bilateral dise ase (p = 0.05) oc-
curred. It is important to menti on that 
some sci entists recorded the fact that 
a birth- cohort effect is more important 
determinant factor of the risk than the 
age of di agnosis [26,27]. 

The age- specific mortality rate is de-
cre asing with the age of the pati ents and 
since it is an offici al mortality, it can be in-
fluenced by other ca uses of de aths in the 
older age- gro ups, mainly cardi ovascular 
dise ases. 

So far, the aeti ology of TC has been 
po orly characterized, despite a consider-
able rese arch effort [28]. In o ur study the 
most frequent risk factor was the inguinal 
herni a, however, it does not take into con-
siderati on simultane o us occurrence of 
cryptorchidism, which can sometimes be 
a co unfo unding factor when evalu ating 
the risk [29]. In some prospective studi es, 
which only evalu ated the influence of in-
guinal herni a witho ut simultane o us cryp-
torchidism, no relati on with TC was fo und 
[30]. High occurrence of inguinal herni a 
and its significant influence to the risk of 
TC described in some case- control stu-
di es [31] and also o ur study (when com-
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paring the gro ups of pati ents with unilat-
eral and bilateral TC with the risk factors 
(p = 0.0026) is probably affected by this 
selective bi as. More over, we fo und o ut 
a significant occurrence of pure semi-
nomas (p = 0.0006) and other germ cell 
tumo urs with a seminoma component 
(p = 0.0125) when inguinal herni a oc-
curred. This is in a contradicti on with the 
the ory of Matoska et al [32] on higher oc-
currence of po or prognosis histological 
types when any risk factor was perform-
ing. However, it does agree with the results 
of Prener et al [33] for the risk of inguinal 
herni a and the occurrence of seminomas. 
According to the Evidence Based Medi-
cine (EBM) at the level I in occurrence 
of TC there is only cryptorchidism, with 
odds rati o 3.5– 17.1 [31,34]. Newborn 
with cryptorchidism have 2.5– 9 times 
higher risk of TC developing [35], how-
ever, only 5– 10% of all the TC pati ents 
had cryptorchidism before [36,37]. Ac-
cording to the analysis, orchidopexy is 
needed to be done between the 6th 
month and the 2nd ye ar of male life [18]. 
A surgical correcti on of cryptorchidism 
does not decre ase the risk of TC occur-
rence significantly, but the spontane o us 
testicular descensus does [26]. The anal-
ysis of the influence of tra uma testis can 
be affected by a recall bi as. In o ur study 
gro up of 148 pati ents with tra uma testis, 
only 11.5% visited their urologist regard-
ing this problem. When comparing the 
occurrence of tra uma in the gro up of pa-
ti ents with unilateral and bilateral TC, no 
statistical significance was confirmed. On 
the other hand, testis with clinically asym-
ptomatic tumor can be more fragile and 
more inclined to a volume of tra umatic 
consequences, which may be the ca use 
of clinical manifestati on of a tumor [38]. 
Recall bi as is less evident in a positive as-
soci ati on between some sporting activi 
ti es (e. g. horseback riding, cycling etc.) 
and the occurrence of TC [3,38,39], in 
the instances when scrotum and testes 
can be injured for a long time or in to uch 
with le ather and some chemicals [37]. If 
tra uma has influence on the risk of TC, it is 
mainly in seminomas and older pati ents 
with longer expositi on and possibility 
of more extensive tumor development 
[39]. However, we did not confirm signifi-
cantly this fact (p = 0.5489) in o ur study. 

According to level II.A of EBM, the second 
more important risk factor is bilateral oc-
currence of TC. Bilateral occurrence is 
abo ut 2– 5% of all the cases [40,41], cu-
mulative incidence in 15- ye ar- old males 
is 1.2– 3.4% and in 25- ye ar- old males it 
is 5.2%. We recorded 3% of bilateral TC, 
the risk of occurrence of contralateral 
tumor was 16 times higher, compared to 
Di eckmann et Pichlmei er [31] who de-
scribed 25 times higher risk. The second 
primary tumor develops mainly within 
5– 10 ye ars after the first tumor [41,42]. 
Where as the present study says that most 
of the tumors (21.5%) developed within 
two ye ars after the first cancer (range, 
2– 302 months). With lower age of the pa-
ti ent when manifesting the first tumo ur, 
there is higher risk of the occurrence 
of second primary tumor. There is con-
troversi al evidence that chemotherapy 
co uld prevent or more likely delay the 
appe arance of invasive or clinically mani-
fested tumors [41]. The most frequent his-
tological type of metachrono us bilateral 
tumor is seminoma [40] and in o ur study 
it was presented in 54% and 51% respec-
tively (the first and second primari es), 
histological types where not the same on 
both testes in 59% of cases. We recorded 
simultane o us tumors in 0.43% of all the 
study cases, which correlates with find-
ings of Ondrus et al [43] –  0.5%; however, 
the histological findings were different in 
71%. The same histology occurs in met-
achrono us tumors in abo ut 33%, a little 
bit more in simultane o us tumors [40]. In 
conclusi on, since the pati ents with uni-
lateral TC have a higher risk of bilateral 
occurrence, Oliver [44] advises a contra-
lateral bi opsy at the time of first tumor 
di agnosis. When finding carcinoma in 
situ di agnosis, it is necessary to follow up 
the pati ent.

According to the III.A level of EBM 
there is a strong influence of famili al oc-
currence of TC, which was supported by 
some case- control studi es [31, 45]. The 
rati o of pati ents whose father or brother 
had TC produces 2.8% in present study, 
against 1.67% in the study of Hemminki 
et Li [45] and overall range 1– 2.8% [31,46]. 
An overall family risk for sons of TC fathers 
is 3.78 and 8.58 for brothers. There was 
not fo und o ut a significant difference be-
tween the occurrence of seminomas and 

teratomas among family occurrence in fa-
thers and sons, but significant difference 
between brothers and pure versus mixed 
tumors [45]. In o ur study we did not con-
firm a significant difference between the 
occurrence of seminomas and nonsemi-
nomato us tumors (p = 0.1136), however, 
according to Hemminki et Li [45] the risk 
incre ase with pure teratomas to 12 and 
seminomas to 10 in both brothers. In the 
case- control study of Co upland et al [47] 
a higher risk of TC was recorded in sons 
of very yo ung mothers, premature born 
males and males with lower birth weight. 
However, this is in a contradicti on with 
some other studi es that describe a rise of 
the risk with incre asing mother’s age at the 
time of childbirth. Weir et al [18] described 
odds rati o 0.5 for mothers who were 
20 ye ar old and yo unger at the time of 
concepti on, compared to 20– 24- ye ar- old 
women. Swerdlow et al [48] discovered 
an influence of mother’s age on a risk of 
TC only in first born sons, in whom semi-
nomas develop predominantly, with odds 
rati o 22.5 for mothers older than 40. On 
the contrary, in the study of Di eckmann 
et al [49] the odds rati o for 30 ye ars old 
mothers was only 0.67. In o ur study the 
average mothers’ age at the time of child-
birth was 25.9 ye ars. Dusek et al [50] sug-
gest that maternal age over 20 ye ars sig-
nificantly reduced the risk of TC, however 
the influence of mothers’ age on the risk 
of the occurrence of TC is still not cle ar. 
It is probably higher with the lowest as 
well as highest age gro ups. Descriptive 
studi es recorded an influence of testicu-
lar viral infecti ons, mainly mumps orchitis 
[29]. When comparing the gro ups of pa-
ti ents with bilateral and unilateral dise ase 
occurrence in o ur study, we did not find 
significant difference in orchitis and epidi-
dymitis occurrence (p = 0.6986, 0.7444 re-
spectively), as these two dise ases can be 
misinterpreted. Also orchitis was not sig-
nificantly connected to any histological 
type of tumors, not even the seminomas 
compared to nonseminomato us tumo urs. 
It was not possible to evalu ate HIV infec-
ti on, beca use in the Slovak Republic there 
are only abo ut 150 pati ents di agnosed 
with HIV + and none of them has TC. We 
also did not evalu ate the influence of EBV 
and CMV infecti ons, which can be con-
nected to TC [29].
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Genetic dise ases were recorded in o ur 
study in 3.4% pati ents, most of them 
(41.9%) were congenital he art dise ases, 
oligofreni as not otherwise specifi ed 
(21%), urogenital anomali es (12.9%) and 
Down syndroma (4.8%). According to Kri-
zan [51] some of the chromosomal abera-
ti ons of a utosomas (e. g. Down syndroma) 
can be associ ated with immunity failure 
and higher risk to all tumors, testicular in-
cluded. In o ur study we confirmed more 
frequent occurrence of tumors with his-
tologically worse prognosis, mainly em-
bryonal carcinoma (p = 0.05) and imma-
ture teratoma (p = 0.05) in a gro up of 
pati ents with genetic dise ases.

Conclusi on
The secular trend of TC incre ase was re-
corded almost all over the world. It has in-
cre ased in the Slovak Republic 4– 5 times 
since 1968, which is one of the highest in-
cre ase in all the malignant dise ases (lung 
cancer in males and bre ast cancer in fe-
males included). 

The only methods how to decre ase 
mortality of pati ents with TC, can be e arly 
detecti on and risk-adapted tre atment in 
speci alised centres according to the his-
tology and clinical stage using standard-
ized guidelines and long-term follow-up 
of pati ents with this malignancy.
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