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Summary. The aim of this study was to evaluate the survival of patients with testicular cancer
in Lithuania during 1998—2002 and factors that influenced the survival.

Material and methods. The survival rates of testicular cancer patients were evaluated using
the data of the Lithuanian Cancer Registry for 1998—2002. The survival was evaluated using the
Kaplan-Meier method and log-rank test in order to compare the survival rates. The observed sur-

vival rates were calculated.

Results. The 5-year observed survival rate in Lithuania was 71.2% (95% CI, 64.4%—77.5%).
The survival of testicular cancer patients depended on age at the time of diagnosis, histology of tu-

mor, stage and extent of disease.

Conclusions. The survival of patients with testicular cancer in Lithuania was substantially lower
than in other European countries. The better survival was associated with younger age and lesser

extent of metastases.

Introduction

Testicular cancer (TC) is a rare malignant dis-
ease. Every year, an average of 49 000 new TC cases
are diagnosed worldwide. It constitutes 0.8% of all
malignant diseases in men (1, 2). The morbidity
rate of TC in Lithuania is relatively low; in 1995,
it accounted for 1.6 cases per 100 000 men (3).
The highest morbidity rates have been observed in
Western Europe (7.9 cases per 100 000 population),
Northern Europe, Australia and New Zealand, as
well as North America (5.4 cases per 100 000 popu-
lation). The lowest morbidity rates due to TC are in
Asia, e.g., in the Republic of China, the rate of TC
accounts for 0.4 cases per 100 000 population (1, 2).
The incidence of TC in Europe doubles every 20
years (4). Recently, a dramatic increase in TC mor-
bidity has been reported from many countries. The
causes of this trend are not known. The improve-
ment of diagnostics may explain only a small part
of this increase. Contrary to the morbidity rate, the
death rate due to TC has been declining since the
1960s (1) and is very low (3.8 cases per 100 000 per
year) (4).

In western countries, TC constitutes from 1%
to 3% of all malignant tumors in men; however, in

most European countries, it is the most common
malignant disease among young men aged 15 to
34 years (5). The highest mortality rate is observed
among men aged 15 to 44 years, and in this age
group, TC is the most common malignant disease
in the developed countries (constitutes 13.4% of all
new cancer cases). Testicular cancer is rarely respon-
sible for death (9000 death cases worldwide). Over
the last decades, positive outcomes of therapy have
been associated with appropriate treatment using
modern chemotherapy.

The survival of patients with TC in Lithuania has
not been studied yet. The aim of our study was to
evaluate the 5-year survival of patients diagnosed
with TC during 1998-2002 as well as the factors
influencing the survival.

Material and Methods

A retrospective descriptive study was carried out.
The analysis of the survival was carried out using
the data of the Lithuanian Cancer Registry. A total
of 184 cases of TC were recorded in the database
from December 1, 1998, to December 31, 2002.
During this period, the fourth edition of the TNM
system was used for coding the stage of disease. One
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case of TC was excluded from the analysis because
the disease was registered after patient’s death only
(the date of the first diagnosis was equal to the date
of death). The overall survival of patients with TC as
well as survival dependence on histological form of
the tumor (seminoma/nonseminoma), stage, size,
and the extent of spread of the tumor, and patient’s
age were studied. The starting point of the evaluation
of survival time was defined as the date of the first
diagnosis; the closing date was defined as the date
of the end of follow-up (December 31, 2008) or the
date of patient’s death. Patient survival was evalu-
ated by categories using the Kaplan-Meier method,
and log-rank test was used for statistical comparison
of the categories. Differences were considered sig-
nificant when P value was <0.05. Statistical analysis
was carried out using STATA 7.0 software.

Results

The analysis of the survival included 183 patients
who were diagnosed with TC from January 1, 1998,
to December 31, 2002. The mean follow-up was
6.03 years (range, 0.008—10.63). During the follow-
up, of the 183 patients, 55 died and 128 patients
were alive at the end of the follow-up. Table 1 pre-
sents the distribution of patients by age and patho-
logical and clinical characteristics of the tumor.

The 1-year survival of all patients with TC was
83.1% (95% CI, 76.8%—87.8%), and the 5-year sur-
vival reached 71.2% (95% CI, 64.4%-77.5%). The
observed survival is shown in Fig. 1. Table 2 pre-
sents the 5-year survival of patients by age and path-
ological and clinical characteristics of the tumor.

Age. The 5-year survival rates for patients aged
15-29, 30-44, 45-64, 65 and more years were
71.4%, 79.6%, 56.5%, and 49.2%, respectively
(Fig. 1). Patient’s age at the time of diagnosis had
a significant impact on the survival rate (P=0.02).
The 5-year survival of patients older than 45 years
was lower than 60%, while that of patients younger
than 45 years exceeded 70%. Remarkably, patients
aged 15-29 years demonstrated poorer survival than
for those aged 30—44 years.

Tumor Histology. The survival rate for patients
who were diagnosed with testicular seminomas was
higher (80.7%) as compared with those diagnosed
with nonseminomas (67.0%). The impact of histo-
logical form of the tumor on the survival was statis-
tically significant (P=0.0003) (Fig. 2).

Stage. The stage of diagnosed disease had a sig-
nificant effect on the patient survival (P<0.0001)
(Fig. 3). The 5-year survival of the patients who were
diagnosed with stage I cancer was 91.2%, while these
rates were almost two-fold lower — less than 50% — in
those with advanced disease (stages III and IV).

Tumor size. The 5-year survival was 89.4% when
tumor T stage was T1, but when tumor was charac-

Table 1. The Distribution of Patients by Demographical,
Pathological, and Clinical Characteristics

Characteristic n %
Age, years
15-29 56 30.60
30-44 88 48.09
45-64 23 12.57
65 and more 16 8.74
Histology
seminoma 83 45.36
nonseminoma 88 48.09
not indicated 12 6.56
Stage
I 68 37.16
11 49 26.78
111 46 25.14
v 11 6.01
not indicated 9 4.91
Tumor size (T)
T1 47 25.68
T2 70 38.25
T3 34 18.58
T4 5 2.74
not indicated 27 14.75
Metastases in regional lymph nodes (N)
NO 63 34.43
N1 17 9.29
N2 19 10.38
N3 8 4.37
not indicated 76 41.53
Distant metastases (M)
MO 108 59.02
M1 30 16.39
not indicated 45 24.59
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Fig. 1. The 5-year survival of patients with testicular cancer
in Lithuania during 1998-2002 by age

terized as T2 at the time of diagnosis, the survival
was 80.0%. When tumor T stage was T3 and T4, the
survival rates were 50.0% and 60.0%, respectively.
The higher survival rate when tumor stage was T4
may be influenced by other factors such as the num-
ber of infiltrated lymph nodes or the presence of
distant metastases. The impact of tumor T stage on
the 5-year survival was found to be statistically sig-
nificant (P<0.0001) (Fig. 4).

Medicina (Kaunas) 2011;47(1)



54 Agnius Juska, Albertas Ulys, Laura Kairevicé, et al.

Table 2. The 5-year Survival of Patients Diagnosed With
Testicular Cancer in Lithuania During 1998-2002
by Demographical, Pathological, and Clinical Characteristics

Characteristic Survival, %  95% CI
Age, years
15-29 71.4 57.7-81.4
30-44 79.6 69.5-86.6
45-64 56.5 34.3-73.8
65 and more 49.2 23.6-70.6
Histology
seminoma 80.7 70.42-87.7
nonseminoma 67.0 56.2-75.8
not indicated 41.7 15.3-66.5
Stage
I 91.2 81.4-95.9
11 73.6 58.6—-83.6
111 47.8 32.9-61.3
v 45,5 16.7-70.7
not indicated 64.8 25.3-87.2
Tumor size (T)
T1 89.4 76.3-95.4
T2 80.0 68.5-87.6
T3 50.0 32.4-65.3
T4 60.0 12.6-88.2
not indicated 47.9 28.3-65.0
Metastases in regional lymph
nodes (N)
NO 87.3 76.2-93.4
N1 64.7 37.7-82.3
N2 42.1 20.4-62.5
N3 62.5 22.9-86.1
not indicated 68.4 56.7-77.6
Distant metastases (M)
MO 87.0 79.1-92.1
M1 33.3 17.5-50.0
not indicated 59.9 44.2-72.5

Metastases in Regional Lymh Nodes. The pres-
ence of metastases in regional lymph nodes also
had a significant impact on the 5-year survival
(P=0.0013). The highest survival rate (87.3%) was
observed when nodal metastases were absent (NO).
Discrepancy between survival rate and an increase
in the number of metastatic lymph nodes (N) might
be associated with the accuracy of evaluation of
lymph nodes at the time of diagnosis.

Distant Metastases. When distant metastases
were not present, the 5-year survival of those diag-
nosed with TC was 87.0%. Meanwhile, this rate was
33.3% for those who had distant metastases at the
time of TC diagnosis. The presence or absence of
distant metastases was a major determinant for the
5-year survival (P<0.0001).

Discussion

The majority of TCs (about 95%) are germ cell
tumors that derive from testicular epithelium, and al-
most all of them are malignant. The overwhelming
majority of germ cell tumors are localized in the tes-
tes; rarely primary tumors develop extragenitally (re-
troperitoneal space, mediastinum, brain, and others).
However, the major part of germ cell tumors account
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Fig. 2. The survival of patients diagnosed with testicular
cancer in Lithuania during 1998-2002 according to tumor
histological form
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Fig. 3. The 5-year survival of patients diagnosed with testicular
cancer in Lithuania during 1998-2002 by disease stage
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Fig. 4. The 5-year survival of patients diagnosed with testicular
cancer in Lithuania during 1998-2002 by tumor size (T)

for TC among young men. Germ cell tumors are
different from the majority of solid tumors found in
adults since they derive from embryonic cells (con-
trary to other tumors) and thus are more frequently
found in young than older men (6).

Germ cell testicular tumors are traditionally clas-
sified into seminomas (40%) and nonseminomas
(60%) (4). Both groups actually possess different
mode of treatment, prognosis, and survival. Non-
seminoma category comprises different types of tu-
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mors (embryonic carcinoma, yolk sac tumor, tera-
toma, choriocarcinoma, etc.), including mixed cell
type tumors (with or without seminoma compo-
nent). Testicular stromal tumors (Leydig cells, Ser-
toli cells, granulosa cells, etc.) are found more rarely
(7, 8). The growth of seminoma is slower and thus
has a better prognosis than nonseminoma. Semino-
ma is sensitive to both radiotherapy and chemother-
apy and has a good prognosis. Because of aggressive
and rapid growth of nonseminomas, the age peak
in those who are diagnosed with nonseminomas is
10 years earlier than in those with seminomas: the
highest morbidity rates due to nonseminomas are
observed in men aged 25-29 years, while due to
seminomas, in men aged 35-39 years (9).

The survival of patients having neoplastic diseas-
es commonly depends on multiple factors. The sur-
vival may be longer due to earlier diagnosis as well
as effective treatment. The survival rates of country
population do not only reflect the effectiveness of
cancer treatment of certain localization, but they are
also influenced by general diagnostic practice, treat-
ment, observation of patients in existing health care
system, methods of data collection and analysis, as
well as tumor (histology, stage, and confirmation
method) and patients’ characteristics. The survival
rates of population are important when evaluating
the effectiveness of health care system and contrib-
ute to planning and evaluation of access to health
care services in different regions of the country or
different population groups (10).

The observed 5-year survival of patients with
testicular cancer diagnosed in Lithuania during
1998-2002 was 71.2% (95% CI, 64.4%—77.5%). The
survival for those diagnosed with TC is significantly
better in other developed countries. According to the
data of the EUROCARE-IV study, the relative 5-year
survival in Europe was 94.2% in the early 1980s.
However, poorer 5-year survival was documented in
Baltic countries: the survival rate in Estonia (71.4%)
was similar to that in Lithuania (11). It is thought
that the differences in age structure or tumor biol-
ogy cannot be responsible for the established survival

discrepancies among European countries.

The low survival rates of those diagnosed with
TC in Lithuania cannot be associated with the prev-
alence of the histological forms of tumor — the pro-
portion of diagnosed seminomas and nonsemino-
mas is similar to other European countries. Among
new cases of testicular malignant tumors diagnosed
during 1998-2007, seminomas accounted for 44%,
nonseminomas for 33%, and tumors with no histo-
logical form for 7% (12). In our opinion, the low
survival rates might be influenced by the higher
number of advanced TC in Lithuania due to late
diagnosis. For instance, in the United Kingdom,
stage | seminomas are diagnosed in 80% of patients
and nonseminomas in approximately 60%, while
in Lithuania stage I TCs are found only in 37% of
patients (13). In our study, advanced stage of the
disease was a major factor that significantly deterio-
rated the survival.

The other possible determinant influencing the
survival is appropriate treatment (adjuvant chemo-
therapy in the first place). The effect of treatment on
those diagnosed with TC has not been analyzed in
the study; however, in the future a thorough analy-
sis should be carried out taking into account treat-
ment. Such an analysis would allow for more ac-
curate evaluation of the effectiveness of treatment
in terms of modern TC treatment schemas and how
much this treatment influences the low survival
rates of patients with TC.

Conclusions

The 1-year survival of patients diagnosed with
testicular cancer was 83.1% (95% CI, 76.8%—87.8%),
while the 5-year survival was 71.2% (95% CI,
64.4%—77.5%). The results of the analysis by differ-
ent demographical, pathological, and clinical charac-
teristics revealed that the significant factors influenc-
ing the survival of patients diagnosed with testicular
cancer in Lithuania were as follows: patient’s age at
the time of diagnosis, tumor histological form, stage,
tumor size, the number of affected lymph nodes, and
the presence of distant metastases.

Susirgusiyjy séklidziy véziu 1998-2002 isgyvenamumas Lietuvoje
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Santrauka. Tyrimo tikslas. Jvertinti 1998-2002 séklidziy véziu susirgusiy pacienty iSgyvenamuma ir

jam reikSmingos jtakos turincius veiksnius.
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Tyrimo medziaga ir metodika. ISgyvenamumo tyrimui naudoti Lietuvos vézio registro duomenys apie susir-
gusiuosius séklidziy véziu 1998-2002. Pacienty, susirgusiy séklidziy véziu, penkeriy mety iSgyvenamumas
jvertintas Kaplano-Meierio metodu, o iSgyvenamumui palyginti naudotas log-rank testas.

Rezultatai. Lietuvoje susirgusiyjy séklidziy véziu penkeriy mety iSgyvenamumas buvo 71,2 proc. (95 proc.
PI 64,4-77,5). Sio tyrimo duomenimis, séklidZiy véZiu susirgusiyjy i$gyvenamumui reik§mingos jtakos
turéjo paciento amzius diagnozés nustatymo metu, naviko histologiné forma ir stadija, kada diagnozuotas
navikas (naviko dydis, pazeisty limfmazgiy skaicius, tolimosios metastazés).

Isvada. Lietuvoje séklidziy véziu susirgusiyjy iSgyvenamumo rodikliai zymiai mazesni nei kitose Europos
Salyse. Geresnis iSgyvenamumas buvo susijes su jaunesniu paciento amziumi ir mazesniu naviko iSplitimu.
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