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RESEARCH ON THE |INCIDENCE OF MALIGNANT
TESTICULAR TUMORS IN UKRAINE AND SUMY REGION

Oncological incidence of testicular cancer is the current medical and
social problem in Ukraine and in the world. Despite the relatively low
incidence rate for this pathology, it is of fundamental importance for
clinicians, since it is the most common type of malignant tumors in
young men of working age (15-45 years). In particular, the incidence of
testicular cancer in Sumy region slightly differs from the national
average. That is why the objective of our study was to analyze the level
of testicular neoplasia among the population of Sumy region and
Ukraine in 2011-2019, as well as to compare them. Based on the
obtained data, Sumy region is included in the group of regions of
Ukraine with an over-threshold incidence of testicular cancer. Statistical
data analysis showed a tendency to a decrease of the overall incidence of
testicular cancer among the adult population in Ukraine during the study
period (on average, 2.55 per 100,000 population). At the same time, in
Sumy region, there was a gradual increase in the frequency of cases of
this oncopathology in men with the highest indicators reached in 2017
(4.33 per 100,000 population). Consequently, in Ukraine, this pathology
affected men mainly at the age of 35-39. However, it is should be noted
that the age range of morbidity in Sumy region was somewhat broader
and mainly affected the population aged 30-39, and, in some years —men
at the age of 20-29. It was established that testicular cancer affects the
pediatric population, although it is extremely rare. Considering that
seminoma is the most common type of testicular tumors, we focused on
an in-depth study of its morphological features. Statistical data analysis
revealed a link between the incidence of testicular cancer and the age of
the male population. An important element of the research is the study of
etiopathological factors that affect the growth of the degree of
involvement, caused by this pathology.
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Introduction

The death rate from malignant neoplasms is the

JOCILIIKEHHSI 3AXBOPIOBAHOCTI HA 3JIOSIKICHI
MYXJIMHU SIEYKA B YKPATHI TA CYMCBKIA OBJIACTI

AKTyaJbHOI0 MEAMKO-COLIIalIbHOIO MTpo0iieMoto YKpaiHi Ta B CBITI €
OHKOJIOTIYHa 3aXBOPIOBAHICTh HA pak s€dka. He3Bakatodm Ha BiHOCHO
HEBEJIMKWH piBEHb 3aXBOPIOBAHOCTI Ha J[aHy MATOJIOTiI0, BOHA Mae
MIPUHINIIOBE 3HAYCHHSA U KIIHIOKCTIB, TaK SAK € HAWTOUIMPEHIIIHit
THN 3MOSKICHUX TMYXJIUH Y MOJIOIMX YOJIOBIKIB Ipare3aaTHoro Biky (15—
45 pokiB). 3okpema, B CyMCBKiif 00JIaCTi TOKa3HUK 3aXBOPIOBAHOCTI Ha
pak sieyka JeIIo BiIpi3HSAETHCS Bif cepelHix no kpaini. Came Tomy, Me-
TOIO HAIIOTO JOCIIJDKEHHS CTalo MPOBEICHHs aHajli3y piBHS HeoInIasii
sieyka cepeq HaceneHHs Cyminuan Ta Ykpainu B nepion 2011-2019 po-
KiB, a TakoX iX mopiBHAHHI. baszyrounces Ha oTpumannx nanux, Cymchka
o0yacTh BXOAWTH J0 TPYNH 00jacTe YKpaiHU 3 HAAIOPOTOBUM piBHEM
3aXBOPIOBAHOCTI Ha PaK S€YOK. AHaNI3 CTATUCTUYHUX JAHWX ITOKA3aB
TEHJCHIIIIO 710 3HWKEHHS 3araJlbHOTO PiBHS 3aXBOPIOBAHOCTI Ha paK sie-
YKa cepel IOpOCIIoro HaceleHHS B YKpaiHi y TOCTiKyBaHUH niepion (B
cepenaboMy 2,55 Ha 100 THC. HaceneHHs). Y Toi ke 4dac, y CyMchbKii
o0xacTi BiAMIYalloCh IMOCTYIIOBE 3POCTAHHS YaCTOTH BHITAJKIB IaHOT
OHKOIATOJIOTI] y YOJIOBIKIB 3 JOCATHEHHSM HaWBUINMX IOKA3HUKIB Y
2017 pori (4,33 Ha 100 tuc. HaceneHHs). Biarak, no YkpaiHi Ha gaHy
MaToJIOTiI0 XBOPLIM YOJIOBIKM nepeBaxkHO y Biti 35-39 pokis. [Ipote,
BapTO BIAMITHTH, IO BIKOBHMH Jiama3oH 3axBoproBaHOCTI B CyMChbKii
obnacti OyB JemI0 IIUPIIMM Ta MEPEBAKHO BPaKaB HACEJICHHS BIKOM
30-39 poxkiB, a B meskux pokax i 4onoBikiB 20—29 pokis. BcranosneHo,
IO paK si€YKa TaKOX Bpakae IUTSIUE HACENCHHS, X0Ya 1 3yCTPIYa€eThCs
BKpal pigko. BpaxoByrounm Te, mo HalgacTime cepel yciX MyXJHH se€-
YOK 3yCTPIYaeThCs CEeMiHOMa, MH 3YIMUHIINCH Ha OLIBII ICTATHHOMY
BUBYCHHI ii MOp(OJOTIYHUX 0ocoOmMBOCTEeH. B pesynprati aHamily cra-
TUCTUYHHX JIaHUX BHSBJICHO 3B'SI30K MK 3aXBOPIOBAHICTIO HA PaK si€vKa
Ta BIKOM YOJIOBIYOI YACTMHHU HAcEJICHHSA. Ba)KIMBUM €JIEMEHTOM JIOCIIi-
JOKEHHS 3aJIMIIA€ThCSl BUBYCHHS €TIONaTONOriYHUX (akTopiB, sKi BILIK-
BAalOTh HA 3POCTAHHS PiBHS YPa)KE€HHs IaHOIO MATOJIOTIELO.

Kirou4oBi ciioBa: pak sieuka, 3aXBOPIOBaHICTh, OHKOIMATOJIOTIS, CTa-
THCTHKA, CEMIHOMA.

ABTOp, BignoBinanbumii 3a ucryBanus: d.brusovtsov@gmail.com
fatal cases per year. Moreover, every year there is a

tendency to an increase of these indicators [3, 4, 11].
Despite the relatively low incidence of testicular

second highest in the world after cardiovascular
diseases. More than 18 million new cases are
diagnosed each year, of which 9.5 million are fatal.
Each year, these indicators steadily increase by
about 3.0% [1, 2]. Among them, the number of
newly diagnosed tumors of the sexual system in
men is more than 2.3 million cases, including
prostate cancer — 1.3 million, penile cancer — 34
thousand cases. It is known that in 2018, the
indicator of testicular tumor ranked 27th in the
structure of total cancer incidence and 21st in men
— this is 71 thousand of new and 9.5 thousand of

cancer, this pathology is of fundamental importance
for clinicians, since it is the most common type of
malignant tumors in young men of working age,
which significantly affects their quality of life. In
the world, the incidence of testicular cancer is 1.0
to 1.5% in the total structure of cancer incidence
among men and 5.0% among all urogenital tract
tumors [5]. Sumy region is included in the group of
regions of Ukraine with an over-threshold level of
malignant pathologies of various organs [9, 10],
however the issue of coverage of statistical data
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regarding the incidence of testicular cancer remains
out of sight.

The frequency of testicular tumors depends on
many factors: age (15-45 vyears), race, height
(> 195 cm), environmental conditions,
cryptorchidism, hydrocele, hormonal disorders,
family history, atrophy, hypoplasia, and testicular
dysgenesis, traumas, orchitis, etc [2,5]. Thus, most
often testicular tumors are found in men of the
European race (Scots, Americans, Canadians,
Dutch), and much less often in representatives of
the Negroid and Asian races [2, 6, 7]. There may be
family cases, especially if it concerns siblings [5].
Often, it is the patient's age that correlates with the
histological type of structure of a malignant
testicular tumor (seminomas are more often
diagnosed at the age of 25-45, non-seminal tumors
are found in younger men aged 15-35 [6].

According to the histological structure,
testicular tumors are germinogenic: seminomas
(spermatogenic, aplastic), non-seminomic tumors
(embryonic cancer, yolk-sac tumors,
teratoblastoma, chorionepithelioma), and non-
germinogenic tumors (gonadoblastoma, sertolioma,
leidigoma). At the same time, 90-95% are
germinogenic  tumors. Therefore, it is the
seminomas that have the greatest practical
significance [2]. Histological diagnosis of these
tumors is of fundamental importance in clinical
practice, which affects the choice of treatment
tactics and patient prognosis. A significant risk
factor of the development of germinogenic
testicular tumors is cryptorchidism. It is known that
in case of the location of the testicles outside the
scrotum, tumors develop 5 to 10 times more often.
It is considered that the more pronounced the
testicular dysgenesis syndrome, the greater the
chance of testicular malignancy [2, 6].

An important etiopathogenetic factor is the side
of testicular localization. Thus, according to
international statistics, it is the right testicle that is
affected more often. At the same time, bilateral
lesion accounts for approximately 1-2 % of all
cases [5, 7].

It is worth mentioning that the global death rate
from testicular cancer is quite low. As of 2018, it
was less than 1 per 100,000 population, which in
absolute numbers is 9,507 deaths [2]. This is due to
the ease of diagnosis, as well as the effectiveness of
surgical and chemotherapeutic treatment. Due to

this, five-year survival of patients is 90-95% [2, 6].
The recovery prognosis in Eastern Europe is 10%
less than in the Western part [8]. This is due to the
low level of economic development indicators and,
as a result, insufficient provision of hospital
facilities with diagnostic systems and medications.

The disease prognosis depends on the
histological type, stage of the disease, and men's
age. Therefore, an important aspect is early and
high-quality diagnosis, which includes a thorough
clinical examination at the primary level of medical
care and collection of anamnesis, especially for
men in the second to fourth decade of life. In case
of complaints or detection of anatomical
abnormalities, it is recommended to conduct non-
invasive and invasive examination methods, such as
ultrasound, MRI, biopsies, measurement of the
level of diagnostically important serum markers
(alpha-fetoprotein, chorionic gonadotropin, lactate
dehydrogenase and the alkaline phosphatase
isoenzyme) [2,5,6,7].

Given the above, this topic remains very
relevant and requires constant study. Therefore, the
purpose of our research was a comparative analysis
of statistical indicators of the incidence of testicular
cancer in Ukraine and Sumy region in 2011-2019.

Materials and study methods

Based on the data of the Sumy Regional
Clinical Oncological Dispensary, a screening
analysis of the oncological incidence of testicular
cancer among pediatric and adult population in
Sumy region and Ukraine for the period 2011-2019
was conducted.

Study results and discussion

According to the analysis results, it was found
that the highest incidence of testicular cancer in
Ukraine among the adult population was in 2013
(3.11 per 100,000 population), the lowest — in 2017
(2.4 per 100,000 population). At the same time, the
frequency of prevalence of this pathology in Sumy
region differed from the all-Ukrainian indicators:
the highest level in 2017 (4.33 per 100,000
population), and the lowest — in 2019 (1.96 per
100,000 population). Based on this, in contrast to
the downward trend in the incidence of testicular
cancer in Ukraine, there is a gradual increase in the
incidence in Sumy region with the crossing
(increase and decrease in incidence) in 2013-2014

(Fig. 1).
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Figure 1 — Incidence of testicular cancer in Ukraine and Sumy region among the adult population in
2011-2019 (per 100,000 population)

Analysis of newly identified cases of this 2017 (377 cases). In contrast, in Sumy region, the
pathology in the adult population showed that the largest number of patients with testicular cancer
maximum number of cases of testicular cancer in was detected in 2017 — 18 cases, and the lowest —
Ukraine was 525 in 2013, and the minimum — in in 2019 (8 cases) (Fig. 2).

NEWLY DIAGNOSED TESTICULAR CANCER CASES
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Figure 2 — Absolute number of patients with newly diagnosed testicular cancer in Ukraine and Sumy region
among the adult population in 2011-2019

According to the results of a study of the years (4.7 per 100,000 population) had this
incidence of testicular cancer in the population, pathology, which coincided with the indicators in
there is a certain relationship with age. It was Sumy region (7.9 per 100,000 population).
found that in general, in Ukraine, men aged 35-39 However, it is should be noted that the age range
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of morbidity in the selected region was somewhat
broader and mainly affected the population aged
30-39 years. However, as an exception, in 2017,
testicular cancer was the most widespread among
the working-age population of Sumy region at the
age 20-24 years (9.9 per 100,000 population). In
2013, the incidence rate reached its peak (8.3 per
100,000 population) in patients aged 25-29 years.

It is important to note that the incidence of
testicular cancer among pediatric (0-18 years)
population throughout the country is quite low.
The highest incidence of testicular cancer was

recorded in 2012 and 2014 — 18 and 19 cases (0.4—
0.49 per 100,000 population), respectively, and the
lowest — in 2011 — 4 cases (0.1 per 100,000
population). Such rates may indicate an increase in
the number of new pediatric patients in recent
years and a tendency to "juvenescence" of this
oncological pathology. At the same time, in Sumy
region, only one case of oncopathology in a child
was registered in 2012 (1.08 per 100,000
population) and two cases in 2019 (2.3 per
100,000 population) (Fig. 3).

INCIDENCE AND ABSOLUTE NUMBER OF NEWLY DIAGNOSED
TESTICULAR CANCER AMONG PEDIATRIC POPULATION
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Figure 3 — The number of cases and incidence of testicular cancer in Ukraine among pediatric population

in the period 2011-2019

Considering that seminoma is the most
common type of testicular tumors, we focused on
an in-depth study of its morphological features.

Macroscopically, the testicle is affected by the
neoplastic process, is slightly enlarged in size and
has a bumpy surface.

Figure 4 — Histological picture of seminoma. Staining: hematoxylin and eosin. Magnification: x200
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Depending on the stage, some specimens showed
the spread of the tumor to the epididymis and
spermatic cord. On the section, nodes are grayish-pink
in color, sometimes with foci of necrosis and
hemorrhage. Microscopically, the tumor is represented
by light cells with monomorphic rounded and oval
nuclei with pathological mitoses. In the neoplasia
tissue, there are palisade like structures, groups of
glands, solid fields of tumor growth are separated by
layers of connective tissue, microcysts, foci of
necrosis and hemorrhage, as well as single gigantic
mononuclear syncytiotrophoblast cells. Among the
tumor microenvironment, there is a pronounced
inflammatory lymphocytic infiltration, which is
represented mainly by T-lymphocytes. In some
histological specimens, the growth of the neoplasm

Conclusions

Statistical data analysis showed a tendency to
decrease of the overall incidence of testicular cancer in
Ukraine in the period 2011-2019. However, there was
an increase in the incidences of this oncopathology in

Prospects for future research

The further research perspective is to conduct
molecular and genetic studies of testicular cancer
tissue  with  the  establishment of  the
immunohistochemical profile of the tumor and its
microenvironment.
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into the testicular sheath, vascular invasion and spread
to the spermatic cord is visualized.

Thus, the analysis of the incidence of testicular
cancer in Ukraine and Sumy region showed some
differences in the growth trends of this indicator in
Sumy region. In our opinion, this situation can be
explained by the deterioration of the environmental
situation (pollution of the environment with the salts
of heavy metals), and the peculiarities of diagnostics at
different times in Sumy region. Activation of tumor
growth and the mechanism of carcinogenesis in other
organs of the reproductive system in a polluted
environment are covered in our previous works [12,
13, 14]. A similar mechanism may occur in men with
testicular cancer.

Sumy region. It was established that testicular cancer
affects the pediatric population, although it is
extremely rare. There is a link between the incidence
of testicular cancer and the age of the male population.
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