MEDICAL NEWS OF NORTH CAUCASUS MEAULUHCKUA BECTHUK CEBEPHOTO KABKA3A
2022. Vol. 17. Iss. 2 2022.T.17.Ne 2

Samochernykh Konstantin Aleksandrovich, MD, PhD, Director of Polenov Russian Scienific Research Institute of Neurosurgery — branch
of Federal Almazov Medical Research Centre; tel.: +79219614354; e-mail: neurobaby12@gmail.com; https://orcid.org/0000-0003-0350-0249

Khachatryan William Aramovich, MD, PhD, Professor, Head of the Department of pediatric neurosurgery N 7;
tel.: +79052719715; e-mail: wakhns@gmail.com

Ratnikov Vyacheslav Albertovich, MD, PhD, Professor, Deputy Chief Physician for the Medical Departmen;
tel.: +79119892326; e-mail: dr.ratnicov@mail.ru; https://orcid.org/0000-0002-9645-8408

© Group of authors, 2022

UDC 616.831-006.6-036

DOI - https://doi.org/10.14300/mnnc.2022.17040
ISSN - 2073-8137

CLINICAL AND EPIDEMIOLOGICAL FEATURES OF THE PREVALENCE
OF CONVEXITAL MENINGIOMAS IN THE PREDICTION
AND PREVENTION OF THEIR RECURRENT DEVELOPMENT

Balyazin-Parfenov I. V. !, Khatyushin V. E. !, Shapran N. A. ', Todorov S. S. !,
Efanov V. G. 2, Kolivashko Yu. N. 2, Reznikova G. L. 3, Saburov N. R. 4

1 Rostov State Medical University, Rostov-on-Don, Russian Federation

2 Rostov Regional Clinical Hospital, Rostov-on-Don, Russian Federation

3 Pathology Bureau, Rostov-on-Don, Russian Federation

4. M. Kirov Military Medical Academy, Saint Petersburg, Russian Federation

KAUHUKO-3MUMAEMUOAOTMYECKHUE OCOBEHHOCTU
PACMPOCTPAHEHHOCTU KOHBEKCUTAAbHbIX MEHUHTUOM
B MPOrHO3UPOBAHUUN U NPOPUAAKTUKE PA3BUTUA UX PELLUAUBOB

U. B. BaassuH-MapdpeHos ', B. E. XaTiowmH ', H. A. Wanpax !, C. C. Toaopos ',
B. T. EcpbaHos 2, 10. H. Koansawko 2, T. A. Pesnukosa 3, H. P. Ca6ypos *

1 POCTOBCKMI1 FOCYAQPCTBEHHbIN MEAULLMHCKUM YHUBEPCUTET, POCTOB-HA-AOHY,
Poccumnckasa Pesepaums

2 PocTOBCKAS OBAACTHASA KAMHMYECKAS 60AbHMLA, POCTOB-HA-AOHY,
Poccumnckasa Pesepaums

3 NaTtoAoro-aHaTomuyeckoe 610po, PocTos-Ha-AoHy, Poccuiickas Pesepaums

4 BoeHHO-MeAMUMHCcKas akaasemus M. C. M. Kuposa, CaHkT-MeTepbypr,
Poccunckasa Peaepaums

The study assessed the clinical and epidemiological features of the prevalence and dynamics of the incidence of conve-
xital meningiomas in the Rostov region. The incidence of meningiomas among the adult population ranged from 1.12
to 11.51 per 100 000 people. The progressive growth of neurooncological pathology was in areas with high-rise system
buildings and highways. In addition, there was a high prevalence of meningiomas among residents of rural areas located
within the industrial complex of the Rostov region or in its immediate vicinity. The developed map of an individual system for
predicting the detection of meningiomas allows for secondary and tertiary prevention of meningiomas, aimed at their timely
prediction, detection and prevention of relapses.
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B nccnepoBaHuu npoBoaunach oueHka KIMHUKO-3NMaeMnonormyecknx ocobeHHOoCTel pacrnpocTpaHeHHOCTU U Auv-
HaMnkM 3a60/1EBAEMOCTN KOHBEKCUTalIbHbIMU MeHUHIrMomMmamMn B PocToBckon obnactn. 3aboneBaemMoCTb MEHUHIMIOMaMK
cpean B3pocnoro HaceneHus coctasuna ot 1,12 o 11,51 Ha 100 Tbic. [MporpeccupyoimmMm poCcT HEMPOOHKOIOMMYEeCKOon
natosiornm Gbi1 Ha TEPPUTOPUSIX C BbICOKOITAXHOW CUCTEMHOW 3aCTPOMKOM U TPaHCMOPTHbIMU MarucTtpansmm. Kpome
TOro, 0TMeYanacb BbICOKasi PACNPOCTPAHEHHOCTb MEHVMHIMOM CPeamn XUTenen cenbCknx ParoHOB, HAXOOALWMNXCS B Npeae-
nax NPOMBbILLIEHHOro KoMnnekca PocToBckol 0651acTy M B HENOCpeacTBeHHoM 6,1M30CTM OT Hero. PaspaboTaHHas kapTa
VHOMBUAYaANbHOWM CUCTEMbI MPOrHO3a BbISBIEHUS MEHUHIMOM MO3BOJISET OCYLLECTBUTh BTOPUYHYIO U TPETUYHYIO Npodu-
NIaKTVKN MEHUHTVMOM, HAanpaBfIEHHbIE HA X CBOEBPEMEHHOE NPOrHO3MPOBAHNE, BbIIBAEHME U NPeaynpexneHne peumamBoB
nocne BbIbopa agekBaTHbIX METO0B XMPYPrMYECKOro ieYeHus.

KnoueBble ciioBa: MeHUHrnoma, 3aboeBaeMoCTb, 4YacToTa BCTPEYaeMOoCTU, PeunanBbl, MPOrHo3upoBaHue, npogu-
JIaKTVIKa
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F - Fisher’s exact criterion
RostSMU - Rostov State Medical University

x2 - Pearson’s criterion

observed increase in the number of primary brain

tumors in general, and meningiomas in particular,
may be the result of population aging, improved
access to health care and diagnostic procedures;
Changes in the classification of tumor coding.
Demographic epidemiological studies of primary
brain tumor risk factors have already established
the causal relationship of ionizing radiation, and the
hypothesis about the role of electromagnetic fields,
nutrition, hormonal and reproductive factors has
been proposed. Most geographical regions, including
Russia, mortality rates are similar to morbidity levels
[1-3]. Annual standardized rates of meningioma
morbidity range from 3.4 to 5.7 per 100 000 popu-
lation. And the increase in the standardized mortality
rate in Russia (7 %) over the last decade was not
as significant as the increase in morbidity (33.1 %)
during the same period [4, 5].

A differentiated clinical approach to the surgical treat-
ment of meningiomas should be developed to preventre-
lapses in the long term, including secondary and tertiary
prevention of meningiomas, with a view to their timely
prediction, detection and prevention of relapses [2].

The aim of the study was to determine the clinical and
epidemiological features of the prevalence and dynamics
of the distribution of the incidence of meningiomas with
tertiary prevention in the Rostov region.

Material and Methods. The work was carried out at
the Department of Nervous Diseases and Neurosurgery
of the RostSMU. The analytical epidemiological study in-
cluded patients of the main group (n=100) with conve-
xital meningiomas, average age of 65+1.23 years, men —
38 (38 %), women — 62 (62 %), operated in the period from
2017 to 2021. The control group consisted of healthy peo-
ple (n=120) with an average age of 63+1.15 years, men
49 (40.8 %), women 71 (59.2 %). In 100 % of cases, the
diagnosis of meningioma was histologically verified. The
representativeness of the main and control groups was as-
sessed to level the influence of age as the leading risk factor
on the results obtained (Fig. 1). For an in-depth study of the
role of the above factors in the occurrence of meningiomas
among residents of Rostov-on-Don and the Rostov region
to exclude the variability and subjectivity of assessment
of individual risk factors of meningiomas in both groups of
respondents. The retrospective analysis was carried out
using a specially designed questionnaire of 103 characters.

The selected topics reflect not only their importance in
the development of meningiomas but also the conditions
and lifestyle of the region’s population. Further analysis
using the «case-control» method of the obtained question-
naire data, representative by the age of the main and control
groups, allowed us to identify the most significant factors in
the development of meningiomas in the Rostov region.

The presented algorithm for calculating the risk of a
complex of adverse factors can be used for individual as-

In recent decades, in a number of countries, the
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sessment and prediction of the risk of meningioma in a
general medical network to implement this method in the
work of practical healthcare in the Rostov region. Based
on the conducted studies, a «Map of an individual system
for predicting the detection of meningiomas based on
clinical data» has been developed. A method to predict
meningioma recurrence and a technique to prevent
meningioma recurrence were developed as well.
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Fig. 1. The representativeness of the main group
and the control group of age

To predict the detection of meningitis in the gene-
ral population, we tested this questionnaire and added
weighting coefficients based on all the above topics. If the
sum of coefficients is greater than 0, the probability of de-
tection of meningioma will be 100.0 %. If the sum of coeffi-
cientsis less than 0, the likelihood of not getting sick is also
100.0 %. The characterization of the quantitative traits was
based on the Shapiro — Wilk criterion. For qualitative com-
parison of independent groups, the Pearson criterion y°
or the exact Fisher criterion (F) was chosen. The obtained
results of the study were processed using the Statistica
version 10.1 (StatSoft Inc., USA), programs MedCalk ver-
sion 20.0 (MedCalc Software Ltd, Ostend, Belgium) and
the biomedical statistics program the ASTA (N. N. Blokhin
National Research Center, Russia). The p<0.05 was taken
as the level of statistical significance.

Results and Discussion. Average annual preva-
lence of meningitis in the Rostov region for the studied
five-year period was 3.65 cases per 100 000 inhabi-
tants of the region (among urban residents — 4.14 per
100 000 urban population and 3.42 per 100 000 rural
population —among rural residents of the region), in Ros-
tov-on-Don - 7.37 cases per 100 000 city residents. To
systematize the data obtained in urban areas, all cities
were conventionally divided into three groups according
to the predominant location of enterprises (coal, machi-
nery and light industry), transport modes (road, rail, wa-
ter), and their historical development, which determines
the sanitary and hygienic characteristics in each of them.

The gradation was carried out following the official
data of the Rostov Regional Committee of State Statistics
for the period under study. The prevalence of meningitis



MEDICAL NEWS OF NORTH CAUCASUS
2022. Vol. 17. Iss. 2

MEAULUHCKUA BECTHUK CEBEPHOTO KABKA3A
2022.T.17.Ne 2

among the population of six major industrial cities in the
south-west of the Rostov region (with an unfavorable en-
vironmental situation during the reporting period) and of
the developed diversified industry was significantly high-
er (p<0.05) than in cities with the coal industry. In a study
of the prevalence of meningitis on the territory of the larg-
est industrial city of the Rostov region — Rostov-on-Don —
its heterogeneity was revealed. The prevalence of men-
ingitis among residents of Rostov ranges from 3.49 to
11.51 per 100 000 inhabitants (Fig. 2, 3). Kirovsky district
of the city, with multi-storey buildings of the system and
transport highways, is characterized by gradual growth of
neurooncological pathology, peripheral, and Oktyabrsky
district with more private construction of houses with
landscaping — stability of meningioma morbidity. In the
region’s rural areas, the incidence of meningitis varies
considerably (from 1.12 to 7.75 per 100 000 population).
In areas located within or near the territorial and industri-
al complex of the Rostov region, the prevalence of men-
ingiomas among the region’s rural population is much
higher than in areas remote from the industrial complex
of the region (p<0.05). The highest prevalence of menin-
giomas in the region is found in rural areas along the river
bed and on the banks of open reservoirs, especially with
high pollution levels. Given the population’s use of water
from these reservoirs for food and drinking with little or
no chemical treatment [5-7], this overlap can hardly be
considered accidental.

Absolute number of brain tumors

Total for the city
Soviet Distr.

Railway Distr.

Kirovsky Distr.

Leninsky Distr.

Proletarian Distr.
May Day Distr.
Voroshilovsky Distr.
October Distr. ho

ITTITTII

Fig. 2. The absolute number of meningiomas among residents
of the administrative districts of Rostov-on-Don
(per 100 thousand population)
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Fig. 3. Intensive indicator of the incidence of OGM
in the districts of the city of Rostov-on-Don for the period
2016-2020 (per 100 thousand population)

In this regard, we compared rural areas of 4 condi-
tional zones of the Rostov region that differ in geogra-
phical location (relation to the territorial-industrial com-

plex) and the predominant development of individual
branches of agriculture [8]. The result is a very realistic
picture: the prevalence of meningiomas is higher among
residents of rural areas located within the industrial com-
plex of the Rostov region or near it. In groups of districts
located a considerable distance from the territorial-in-
dustrial complex of the region, whose economy is based
only on agriculture (cattle breeding, plant growing and
vegetable growing), the prevalence of meningiomas is
noticeably lower (2.6 per 100 000 population). A high
prevalence of meningiomas is noted in areas of natural
anomalies (in particular, radon) and industrial accidents
(the territory adjacent to Volgodonsk) [9].

According to the level of economic development, the
Rostov region is a productive and agricultural territory.
The anthropogenic landscapes of the region are as fol-
lows: agricultural — 85 %, industrial — 4 %, water — 4 %,
forest — 3 %, residential — 2 %. The economy’s dominant
sector is a mechanical engineering. Lead, chromium,
zinc, copper and vanadium are increasing in the soils of
these settlements. Agricultural land with such a degree
of pollution is located around Rostov-on-Don, east of
Novocherkassk, in the GRES area and south of Krasny
Sulin. Here, the content is higher than the transfer co-
efficient: the lead concentration in the soil reaches 300-
600 mg/kg, zinc — 900-1000, copper — 200-500 mg/kg.
The soil and land resources of the southern parts of the
Rostov region are negatively affected by the use of pes-
ticides, fertilizers, and chemical and biological agents
in agriculture. Taking into account the epidemiological
picture of the prevalence of meningitis in the Rostov re-
gion, it can be assumed that this is due to the ecological
heterogeneity of the habitat since it is 3-5 times higher
in urban and rural areas of the south-west of the Ros-
tov region, Three to six times more in areas near water
bodies due to pollution of water bodies, as well as in their
territorial-industrial complex than in the rest of the ter-
ritory [10-12]. Current methods for improving the diag-
nosis of neoplasms, taking into account their pathoge-
netic factors, make it possible to identify patients with a
meningioma based on pre-existing clinical symptoms of
tumors when the size of the tumor itself is large enough.
However, to improve the early detection of brain tumors
in each entity of the Russian Federation, itis necessary to
consider the risk factors specific to a particular area [13].

A further continuation of this work was the develop-
ment of therapeutic and preventive measures, inclu-
ding secondary and tertiary prevention of meningiomas,
aimed at their timely detection, prediction of relapses
and prevention of relapses using a method for predic-
ting relapses of meningiomas (Patent No. 2689795 RF
«Method for predicting relapses of meningiomas in the
postoperative period») [14].

Conclusions. Thus, the study’s results revealed a
different prevalence of meningioma both territorially and
in the structure of overall morbidity in the Rostov region.
The incidence of meningioma among adults ranged
from 1.12 to 11.51 per 100 000. It should be noted that
the prevalence of meningitis was higher among the
inhabitants of rural areas located within the industrial
complex of the Rostov region or in its immediate vicinity.

During clinical trials, our approach is essential for
identifying high-risk meningioma groups, especially
in high-risk areas, for in-depth examination by highly
qualified specialists. Theacquired forecasting capabilities
are the basis for tertiary prevention by preventing the
recurrence of neoplasms.
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DYNAMICS OF INDICATORS OF THE PROOXIDANT AND ANTIOXIDANT
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AVUHAMUKA NOKA3ATEAEW MPO- U AHTUOKCUAAHTHOWN CUCTEMbI
KPOBM ¥ BOAbHbIX C BYAbITAPHOW MY3bIPYATKOW

$. M. C. Aab-Acdchapum, E. B. LLLeTuHuH, C. B. Cupak,
E. M. Makcumosa, M. I. Mepukosa, H. 3. by A3uHckumn

CTABPONOAbBCKUMU rOCYAAPCTBEHHbIN MEAULLUHCKUA YHUBEPCUTET,
Poccuunckas Pepepauums

The article presents the results of research on the dynamics of indicators of pro- (the level of malondialdehyde in eryth-
rocytes and the level of average mass molecules in the blood serum) and the antioxidant system of the blood (the level
of reduced glutathione in erythrocytes and the activity of ceruloplasmin in the blood serum) in patients with Pemphigus
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