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ANALYSIS OF THE INCIDENCE OF BRAIN TUMORS IN
UKRAINE AND THE SUMY REGION IN 2017-2021

Background. Tumours of the brain and other parts of the central
nervous system, despite the relatively low incidence, cause significant
mortality in all age groups. In addition, these tumours are characterized
by great histological diversity, which complicates diagnosis.

Aim. Analysis of statistical indicators of the incidence of brain
tumours in the population of Ukraine and the Sumy region in 2017-
2021.

Materials and methods. Based on data from the National Cancer
Registry of Ukraine, an analysis of the incidence of malignant brain
neoplasms in the population of Ukraine and the Sumy region in 2017-
2021 was carried out. The histological archives of the Department of
Pathology of the Sumy Regional Clinical Hospital and the Department
of Pathology of the Sumy State University were also analyzed.

Results. The average incidence of malignant brain neoplasms was
3.5 £0.28 cases per 100,000 population of the Sumy region, which was
lower than the national level (3.96 + 0.09 cases per 100,000 population
of Ukraine). The average mortality rate for 2017-2021 was 2.3 + 0.19
deaths per 100,000 population of Sumy Region, which was also lower
than the national level (2.58 + 0.07 deaths per 100,000 population of
Ukraine). Morbidity and mortality prevailed among men. Among
children, the average incidence rate in 2017-2021 was 2.12 + 0.11 cases
per 100,000 child population of Ukraine, and the average mortality rate
was 0.8 £ 0.05 cases per 100,000 child population of Ukraine. During
this period, 25 patients were operated on in the Sumy region, of which
six men (24%) and 19 women (76%) had the primary diagnosis of
meningioma. The average age of the patients was 64.88 + 2.11 years,
and among the histological variants of meningiomas, the following were
recorded: 13 meningothelial (52%), eight psammomatous (32%), three
mixed meningothelial-psammomatous (12%) and one fibrous
meningioma (4%).
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Conclusions. Morbidity and mortality due to malignant brain
neoplasms in the Sumy region in 2017-2021 were slightly lower than
the national indicators, but this may indicate insufficient diagnosis.
Among non-malignant tumours, 25 cases of meningiomas were
recorded, most of which were characteristic of women aged 65.

Keywords: malignant neoplasms of the brain, tumours, morbidity,
meningioma, biomineralization.
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Bogoaumup KosiecHuk
KHIT "lleHnTpanbHa Michbka KIiHIYHA
nikapas" CMP, m. Cymu, Ykpaina

AHAJII3 3AXBOPIOBAHOCTI HA IIYXJVIMHU T'OJIOBHOI'O
MO3KY B YKPAIHI TA CYMCBKIA OBJACTI 3A 2017-2021
POKH

AxTyanbHicTs. [lyXJWHH TOJNOBHOTO MO3Ky Ta IHIIMX BiJIiTiB
LEHTPaJIbHOI HEPBOBOI CHCTEMH, HE 3B)XKAIOYM HA BIHOCHO HU3BKY
3aXBOPIOBAHICTh, CIIPHYNHSAIOTh 3HAYHY CMEPTHICTh Y BCIX BIKOBHX TpyTax.
KpiMm Toro, mms nuMx OyxXJMH IIe XapaKTepHa BeJHMKa TIiCTOJIOTIYHA
PI3HOMAaHITHICTb, 110 YCKJIAHIOE IIarHOCTHKY.

Meta. AHaii3 CTaTUCTUYHHMX MOKA3HUKIB 3aXBOPIOBAHOCTI HACEICHHS
VYkpainn Ta CyMmcbkoi 00J7acTi Ha NyXJIMHH TOJIOBHOTO MO3KY B Mepion
2017-2021 pokis.

Marepianu ta Merogu. Ha ocHoBi manmx HarmionampHOTO KaHIiep-
peectpy VYKpaiHH TIpPOBEICHHH aHANI3 3aXBOPIOBAHOCTI HA 3JIOSKICHI
HOBOYTBOPEHHS TOJIOBHOTO MO3KY HaceleHHs1 YKpainu Ta CyMchKoi oOmacti
B mepion 2017-2021 pp. Takox Oynm mpoaHai3oBaHI TiCTONOTIUHI apXiBU
MATOJIOT0aHATOMIYHOTO BijgaineHHs CyMchKoi 00JIacHOI KITiHIYHOI JIIKapHi Ta
kagenpu matooridHol anatoMii CyMChKOTO JIEPKABHOTO YHIBEPCHUTETY.

Pesyabratn. CepenHe 3HAUCHHS 3aXBOPIOBAHOCTI Ha 3JIOSKICHI
HOBOYTBOPEHHSI TOJIOBHOTO MO3Ky cTaHOBWIIO 3,5 + 0,28 Bumankie Ha 100
THUC. HaceneHHss CyMCBKOT 00J1acTi, 10 OyJI0 MEHIIIE 3a 3arajlbHO/ICPIKaBHHMA
piBess (3,96 £ 0,09 Bumankie Ha 100 THc. HacenenHs Ykpainu). CepemnHe
3HaueHHs cMepTHOCTi 3a 2017-2021 pp. cranoBumo 2,3 + 0,19 Bumanxis
cmepti Ha 100 Tuc. HaceneHHss CyMCBKOT 00JacTi, MO TaKOX OyJI0 MEHIIe
3a 3araJbHONEpKaBHUH piBeHb (2,58 + 0,07 BumanmkiB cmepti Ha 100 THC.
HaceNleHHs. YKpaiHW). 3aXBOPIOBAHICTh Ta CMEPTHICTh IepeBaXkaja cepell
yosioBiuoi crari. Cepen niTel cepenHe 3HAYEHHS 3aXBOPIOBAHOCTI CTAHOBHIIO
2,12+ 0,11 BumankiB Ha 100 THC. AUTSIYOTO HACETICHHsS YKpalHHU, a CEPEeIHE
3HaueHHs cMepTHOCTI craHoBmwio 0,8 £ 0,05 Bunaakis Ha 100 THC. AUTIYOTO
HaceneHHs Ykpaiuu. 3a ganuit mepion B Cymcekiii obmacti  Oysio
MPOOIIEPOBAHO 25 XBOPHX, 3 SKUX 6 40JOBIKIB (24%) Ta 19 xiHok (76%) 3
MepBUHAM [iarHO30M «MeHiHTioMa». CepenHid BIK MAIi€HTIB CKIalaB
64,88 +£ 2,11 poku, a cepen TiCTOJOTIYHMX BapiaHTIB MEHIHTIOM, TO OyIo
3adikcoBaHo: 13 MeninrorenmianbHux (52%), 8 ncammomarosunx (32%), 3
3MIIaHUX MEHIHroTeNnianpHo-icaMmoMaTo3nnx (12%) ta 1 ¢ibposHa
MeHiHriomH (4%).

BucHoBkn. 3axBOpIOBaHICTH Ta CMEpPTHICTh BiJ  3JIOSKICHUX
HOBOYTBOPEHb T'OJIOBHOTO MO3Ky B CyMchKiil obiacti B mepion 2017-2021
POKiB OyJI HE3HAYHO MEHIIIMMH 3a 3arajJbHO/IepKaBHI MOKAa3HUKH, IPOTE IIe
MOYKE CBiTYHMTH IIPO HEJAOCTATHIO AiarHOCTHKY. Cepes He3MOSKICHUX ITyXJIHH
Oymo 3adikcoBaHo 25 BHIIAAKIB MEHIHTIOM, OUTBIIICTE 3 SKUX Oyna
XapaKTepHa JIsl )KiHOK BIKOM 65 POKiB.

380


mailto:n.gyryavenko@med.sumdu.edu.ua
https://orcid.org/0000-0002-9805-014X

Eastern Ukrainian Medical Journal. 2024;12(2): 379-389

Kiouosi
Ty XJIMHH, 3aXBOPIOBaHICTh, MEHIHTi0Ma, OioMiHepaTizaIlis.

CJIOBA. 3JIOSIKICHI HOBOYTBOPCHHA TOJIOBHOT'O MO3KY,

Aemop, eionosioanvnuit 3a aucmyeanna: Hamania [upsseenxo, kagedpa namonociunoi awamomii, Cymcokuil

Oeporcasnuil yHieepcumem, m. Cymu, Yrpaina
e-mail: n.gyryavenko@med.sumdu.edu.ua

INTRODUCTION / BCTYII

Tumors of the brain and other parts of the central
nervous system (CNS), despite a relatively low
incidence, cause significant mortality in all age groups.
A large number of risk factors for the development of
tumours of the central nervous system have been
studied. However, their etiology is still insufficient
because no single risk factor has been established that
would cause many cases [1, 2]. So, for example,
regarding the etiology of meningiomas, most scientists
agree that there is a certain genetic predisposition
(specific genes have not been established) and the
influence of ionizing radiation [3-5].

In addition to rarity, CNS tumours are also
characterized by great histological diversity, which can
complicate diagnosis because the World Health
Organization (WHO) classification in 2021 includes
more than 100 brain tumours [6, 7]. For example, only
meningiomas are divided into three groups and 15
histological ~ subtypes, and one tumour can
simultaneously observe histological patterns of several
subtypes [8].

In addition, tumours of the brain and other parts of
the central nervous system are the most common type of
oncology in children and the second most common in
adolescents. As for risk factors in childhood, the main
ones are genetic predisposition and ionizing radiation (it
has a more significant impact than in adults) [9-11].

According to the latest report of the Central Registry
of Brain Tumors of the United States of America (from
October 4, 2023), for the years 2016-2020, the average
annual incidence rate of malignant and non-malignant
neoplasms of the central nervous system adjusted for age
was 24.83 per 100,000 population and for malignant
neoplasms 6.94 per 100,000 population. Regarding the
distribution by gender, men were sick more often than
women (1.28:1). The most frequent nosologies were
meningioma (40.8% of all tumours, mainly in women)
and glioblastoma (14.2% of all tumours, mainly in men)
[12].

The process of pathological biomineralization is
characteristic of the central nervous system in general
and meningiomas in particular. It can be useful in the
differential diagnosis of brain neoplasms, although it
needs further definition [13-16].

It is not possible to determine the prevalence of one
or another type of CNS tumours on the territory of
Ukraine according to the data of the National Cancer
Registry due to the combined statistics for all malignant
neoplasms of the brain.

Aim. Analysis of statistical indicators of the
incidence of brain tumours in the population of Ukraine
and the Sumy region in the period 2017-2021.

Materials and methods. Based on the data of the
National Cancer Registry of Ukraine, an analysis of the
incidence of malignant brain neoplasms in the
population of Ukraine and the Sumy region in the
period 2017-2021 was carried out [17-21]. We
calculated: Xa - the average incidence of malignant brain
tumours, o - the standard deviation, Me - the median and
p - the average error. The histological archives of the
Department of Pathology of the Sumy Regional Clinical
Hospital and the Department of Pathology of the Sumy
State University were also analyzed. The critical level of
significance when testing statistical hypotheses in this
study was taken as equal to 0.05.

Results and discussion. According to the National
Cancer Registry of Ukraine, 9,149 cases of malignant
brain neoplasms were registered during 2017-2021 (an
average of 1,829.8 + 45.19 cases per year). In general,
the average incidence rate for 2017-2021 was 3.96 +
0.09 cases per 100,000 population of Ukraine. As for
the Sumy region, 211 cases of malignant neoplasms of
the brain were registered during this period (an average
of 42.2 + 3.12 cases per year). In general, the average
incidence rate for 2017-2021 was 3.5 + 0.28 cases per
100,000 population of the Sumy region (Table 1).

According to the results of the analysis, it was
established that the highest incidence rate of malignant
brain neoplasms in Ukraine was observed in 2018 and
2019 (4.2 and 4.1 cases per 100 thousand population,
respectively) and the lowest in 2021 (3.7 cases per
100,000 population). While in Sumy Region, on the
contrary, the highest rate was registered in 2021 (4.1
cases per 100,000 population) and the lowest in 2018
(2.5 cases per 100,000 population) (Fig. 1).

Note that during the current analysis period (2017-
2021), the incidence rates of malignant brain neoplasms
in the Sumy region were lower than the national rates
until 2019; in 2020, they were almost at the same level,
and in 2021 they began to prevail.
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Table 1 — Incidence of malignant neoplasms of the brain in the population of Ukraine and the Sumy region in

2017-2021
2017 | 2018 | 2019 | 2020 | 2021 Xa o Me M
Ukraine 4 4,2 41 3,8 3,7 39 | 021 4 0,09
Ukraine (men) 4,5 5 4,7 45 4,2 458 | 029 | 45 | 013
Ukraine (women) 3,7 3,6 3,5 3,2 3,2 344 | 023 | 35 0,1
Sumy Region 33 2,5 3,7 3,9 4,1 35 063 | 37 | 0,28
Sumy Region (men) 3,4 2,7 43 5 43 3,94 0,9 43 0,4
Sumy Region (women) 3,1 2,5 3,1 3,1 4 316 | 054 | 31 | 0,24

Notes: Xa - the average incidence of malignant brain tumours, ¢ - the standard deviation, Me - the median and p - the average error

2017 2018

2019

Ukraine

2020 2021

Sumy Region

Figure 1 — Comparison of the incidence rates of malignant brain neoplasms in Ukraine and Sumy region
during 2017-2021. The ordinate axis is a standardized indicator (world standard) per 100,000 population; the

abscissa axis is years

Let's look at the distribution of patients by gender in
the current analysis period (2017-2021 years). The
nationwide indicators are characterized by a significant
difference in morbidity (men:women 1331, p <

2017 2018

2019

Ukraine (men)

0.001) (Fig. 2). In the indicators for the Sumy region,
there is also a slightly predominant number of men, but
it was not statistically significant (men:women = 1.25:1,
p>0.05) (Fig. 3).

2020 2021

Ukraine (women)

Figure 2 — Comparison of the incidence rates of malignant brain neoplasms in Ukraine among men and
women during 2017-2021. The ordinate axis is a standardized indicator (world standard) per 100,000

population; the abscissa axis is years
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2017 2018

Sumy Region (m

en)

2019

2020 2021

Sumy Region (women)

Figure 3 — Comparison of the incidence rates of malignant brain neoplasms in the Sumy region among men
and women during 2017-2021. The ordinate axis is a standardized indicator (world standard) per 100,000

population; the abscissa axis is years

According to the National Cancer Registry of
Ukraine, 6,491 deaths from malignant brain neoplasms
were registered during 2017-2021 (an average of
1,298.2 & 27.67 deaths per year). The average mortality
rate for 2017-2021 was 2.58 + 0.07 deaths per 100,000
population of Ukraine. As for the Sumy region, during

this period, 173 cases of death from malignant
neoplasms of the brain were registered (an average of
34.6 £ 2.34 cases per year). In general, the average
mortality rate for 2017-2021 was 2.3 + 0.19 deaths per
100,000 population of the Sumy region (Table 2).

Table 2 — Mortality from malignant neoplasms of the brain of the population of Ukraine and the Sumy region

in 2017-2021
2017 2018 2019 2020 2021 Xa c Me u

Ukraine 2,7 2,7 2,7 2,4 2,4 2,58 0,16 2,7 0,07
Ukraine (men) 3,2 3,2 3,2 3 3 3,12 0,11 3,2 0,05
Ukraine (women) 2,3 2,4 2,2 1,9 2 2,16 0,21 2,2 0,09
Sumy Region 2,7 2,2 2,4 1,6 2,6 2,3 0,44 2,4 0,19
Sumy Region (men) 3,7 1,8 2,5 1,4 3.8 2,64 1,09 2,5 0,49
Sumy Region (women) 1,7 2,7 2,3 1,8 15 2 0,49 1,8 0,22

Notes: Xa - the average mortality of malignant brain tumours, o - the standard deviation, Me - the median and p - the average error

Based on the results of the analysis, the highest
mortality rate from malignant brain neoplasms in Ukraine
was observed during 2017-2019 (2.7 deaths per 100,000
population) and the lowest in 2020-2021 (2.4 deaths per
100 thousand population). In the Sumy region, the highest
rate was also registered in 2017 (2.7 deaths per 100,000
population) and the lowest in 2020 (1.6 deaths per 100,000
population) (Fig. 4).

Note that during the current period of analysis (2017-
2021), mortality rates from malignant brain neoplasms in
the Sumy region were at the same level as the national
rates in 2017; in 2018-2020, they were lower, and in 2021
they began to prevail (as and the uptake rate in 2021).

Let's look at the distribution of the dead by gender in
the current analysis period (2017-2021). The national
mortality rates are characterized by a predominant number
of men (men: women = 1.44: 1, p<0.001) (Fig. 5). There is

also a slight predominance of men in the mortality rates of
the Sumy region, but it was not statistically significant
(men:women =1.32:1, p>0.05) (Fig. 6).

As for preventive examinations in 2017-2021, it should
be noted that annually in Ukraine, only 1.78 + 0.07% of
primary patients with malignant brain neoplasms are
detected on average, and the situation is even worse in the
Sumy region (1.26 £ 0.85% of primary patients), and in
2017-2018 and 2021, not a single patient was detected,
which may indicate insufficient vigilance among doctors
regarding this disease (Fig. 7).

According to the National Cancer Registry of Ukraine,
709 cases of malignant brain neoplasms in children were
registered during 2017-2021 (an average of 141.8 = 7.06
cases per year). The average incidence rate for 2017-2021
was 2.12 + 0.11 cases per 100,000 children in Ukraine
(Table 3).
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2,5
1,5

05

2017 2018 2019 2020 2021

Ukraine ==@==Sumy Region
Figure 4 — Comparison of mortality rates from malignant brain neoplasms in Ukraine and Sumy region
during 2017-2021. The ordinate axis is a standardized indicator (world standard) per 100,000 population; the

abscissa axis is years

35

25

2 ,‘\_____.

1,5

0,5

2017 2018 2019 2020 2021

Ukraine (men)  ==@==kraine (women)
Figure 5 — Comparison of mortality rates from malignant brain neoplasms in Ukraine among men and

women during 2017-2021. The ordinate axis is a standardized indicator (world standard) per 100,000
population; the abscissa axis is years

35
25
15

0,5

2017 2018 2019 2020 2021

Sumy Region (men) ==@=Sumy Region (women)

Figure 6 — Comparison of mortality rates from malignant brain neoplasms in Sumy region among men and
women during 2017-2021. The ordinate axis is a standardized indicator (world standard) per 100,000
population; the abscissa axis is years
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45
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0,5
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2017 2018 2019 2020 2021
Ukraine Sumy Region

Figure 7 — Comparison of detection rates of patients with malignant brain neoplasms during preventive
examinations in Ukraine and Sumy region during 2017-2021. The ordinate axis is % of primary patients; the
abscissa axis is years

Based on the results of the analysis, it was Let's look at the distribution of patients by gender in
established that the highest incidence rate of malignant the current analysis period (2017-2021). The national
brain neoplasms in children in Ukraine was observed in indicators are characterized by a significant difference
2019 (2.4 cases per 100,000 child population) and the in morbidity (boys:girls = 2.62:1, p < 0.05) (Fig. 8).

lowest in 2020 (1.8 cases per 100,000 child population).

Table 3 — Incidence of malignant neoplasms of the brain in the children's population of Ukraine in 2017-2021

2017 2018 2019 2020 2021 Xa o Me n
Ukraine 2,1 2,3 2,4 1,8 2 2,12 0,24 2,1 0,11
Ukraine (boys) 2,2 2,8 2,7 2,2 2,1 2,4 0,32 2,2 0,14
Ukraine (girls) 2,1 1,8 2 14 19 1,84 0,27 19 0,12

Notes: Xa - the average incidence of malignant brain tumours, ¢ - the standard deviation, Me - the median and p - the average error

2,5

1,5

05

2017 2018 2019 2020 2021

Ukraine (boys) Ukraine (girls)

Figure 8 — Comparison of the incidence rates of malignant brain neoplasms in Ukraine among boys and girls
during 2017-2021. The ordinate is the rate per 100,000 children; the abscissa is years
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According to the National Cancer Registry of
Ukraine, during 2017-2021, 274 cases of death of
children from malignant neoplasms of the brain were
registered (an average of 54.8 + 3.77 cases per year).
The average mortality rate for 2017-2021 was 0.8 +
0.05 cases per 100,000 children in Ukraine (Table 4).

According to the results of the analysis, it was
established that the highest mortality rate of children
from malignant brain neoplasms in Ukraine was

observed in 2018-2019 (0.9 deaths per 100,000 child
population) and the lowest in 2020 (0.6 deaths per
100,000 children).

If we look at the distribution of patients by gender in
the current period of analysis (2017-2021), no
significant difference in mortality was found for
national indicators (boys:girls 1.25:1, p > 0.05)

(Fig. 9).

Table 4 — Mortality from malignant neoplasms of the brain among the children’s population of Ukraine in

2017-2021
2017 2018 2019 2020 2021 Xa o Me m
Ukraine 0,8 0,9 0,9 0,6 08 08 0,12 08 0,05
Ukraine (boys) 0,8 0,9 11 0,8 0,9 0,9 0,12 0,9 0,05
Ukraine (girls) 0,7 1 0,7 0,5 0,7 0,72 0,18 0,7 0,08

Notes: Xa - the average mortality of malignant brain tumours, ¢ - the standard deviation, Me - the median and p - the average error

1,2

0,8

0,6

0,4

0,2

2017 2018

Ukraine (

2019

hoys)

2020 2021

Ukraine (girls)

Figure 9 — Comparison of mortality rates from malignant brain tumours in Ukraine among boys and girls during 2017-2021.
The ordinate is the rate per 100,000 children; the abscissa is years

Since the National Cancer Registry of Ukraine only
includes data on malignant neoplasms of the brain, for
the study of other (non-malignant) tumours of the
central nervous system, we analyzed the histological
archives of the Department of Pathology of Sumy
Regional Clinical Hospital and the Department of
Pathology of the Sumy State University.

From 2017 to 2021, 25 patients were operated on in
the Sumy region based on the neurosurgery departments
of the Sumy Regional Clinical Hospital and the Central
City Clinical Hospital, including six men (24%) and 19
women (76%) with the primary diagnosis of

"meningioma". The average age of patients was 64.88 +
2.11 years, women were 63.68 + 2.05 years, and men
were 68.67 + 6.12 years (Fig. 10).

Regarding the histological variants of meningiomas,
the following were recorded: 13 meningothelial (52%),
eight ~ psammomatous  (32%), three mixed
meningothelial-psammomatous (12%) and one fibrous
meningioma (4%) (Fig. 11). It should be noted that
signs of pathological biomineralization were observed
in 16 patients (64%), which once again emphasizes the
possibility of their use for diagnostic purposes.
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53
53
54
54

Figure 10 — Analysis by age of patients operated on for non-malignant brain tumors during 2017-2021 in the

W

= meningothelial = psammomatous = mixed fibrous

Figure 11 — Analysis of histological subtypes of meningiomas of patients operated on for non-malignant brain
tumors during 2017-2021 in the Sumy region

- CONCLUSIONS/BHCHOBKH cases per 100,000 child population of Ukraine, and the

The average incidence of malignant brain neoplasms average mortality rate was 0.8 + 0.05 cases per 100,000
was 3.5 + 0.28 cases per 100,000 population of the Sumy child population of Ukraine. During this period, 25
region, which was lower than the national level (3.96 + patients were operated on in the Sumy region, of which
0.09 cases per 100,000 population of Ukraine). The six men (24%) and 19 women (76%) had the primary
average mortality rate for 2017-2021 was 2.3 + 0.19 diagnosis of "meningioma". The average age of the
deaths per 100,000 population of Sumy Region, which patients was 64.88 + 2.11 years, and among the
was also lower than the national level (2.58 + 0.07 deaths histological variants of meningiomas, the following were
per 100,000 population of Ukraine). Morbidity and recorded: 13 meningothelial (52%), eight psammomatous
mortality prevailed among men. Among children, the (32%), three mixed meningothelial-psammomatous
average incidence rate for 2017-2021 was 2.12 + 0.11 (12%) and one fibrous meningioma (4%).
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