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H-index (SCOPUS) = 31
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Poccus), e-mail: vrigr@yandex.ru; H-index (RSCI) = 17 ; H-index (SCOPUS) = 10; WoS =8

XectkoB AnekcaHgp BuktopoBuy, [OKT. Mef. Hayk, Npod., 3aB. kadenpoi obwen n KIMHNYECKo MUKPOBMOSIOrM, UMMYHOIOTUA 1
annepronorun ®reQ0y BO CamrMy M3 P® (Camapa, Poccus), e-mail: avzhestkov2015@yandex.ru; ORCID ID: 0000-0002-3960-830X;
SCOPUS Author ID: 25935582600; SPIN PUHL;: 1058-2937; RSCI Author ID: 644525; Researcher ID: P-9961-2015; H-index (RSCI) = 24;
H-index (SCOPUS) = 6; H-index (SCHOLAR.GOOGLE) =12

Xunsaes EBrennii BanepbeBu4, NOKT. Mef,. Hayk, rnaBHbli Bpad 3A0 «lOponunaH meaukan ceHtep», npod. kadbenpbl peBMaTonormm
®reoy 4no PMAHMO M3 P® (Mockea, Poccus), e-mail: zhilyayevev@mail.ru; ORCID ID: 0000-0002-9443-1164; SCOPUS Author ID: 7801409756
Researcher ID: E-3774-2016; RSCI Author ID: 321988; H-index (RSCI) = 9; H-index (SCOPUS) = 4; H-index (SCHOLAR.GOOGLE) =7

Barnaynnun Wamune 3apungoBuy, [okT. Men. Hayk, npod., 3aB. kadeapoi nponeaeBTUKN BHYTPeHHMX 6onesHelt ®F6O0Y BO BIrMy
M3 P® (Ypa, Poccus), e-mail: zshamil@inbox.ru; RSCI Author ID: 550432; H-index (RSCI) = 15

WNunroBkuna Enena leHHaabeBHa, [OKT.Me[,. HayK, AOLEHT, (1. NCUXMaTP ynpaBieHns MeanUMHCKOro obecneyeHus jenaptameHTa no MatepuanbHo-
TexHnyeckomy obecneuveHnio MBI, Poccum (Mockea, Poccus), e-mail: elena.ichitovckina@yandex.ru; H-index (RSCI) = 18; H-index (SCOPUS) =5

MamenoB MexmaH Hua3 ornel, [OKT. Mef,. HayK, Npod., pyKOBOAUTENb OTAENA BTOPUYHON NPOPUNAKTUKN XPOHNHECKMX HEMHMEKLMOHHbIX
3a6onesaHuin Prey HMuULU TNM M3 Pd (Mockea, Poccusa), e-mail: mmamedov@mail.ru; ORCID ID: 0000-0001-7131-8049;
SCOPUS Author ID: 7006130415; Researcher ID: 0-6024-2016; RSCI Author ID: 90268; H-index (RSCI) = 37; H-index (SCOPUS) =5

MasiHckas CBeTnaHa QmuTpueBHa, LOKT. Mef,. Hayk, Nnpod. kadeapbl rocnutansHoi Tepanum Pre0Y BO «KasaHckuii TMY» M3 P (KasaHb, Poccus),
e-mail: smayanskaya@mail.ru; ORCID ID: 0000-0001-6701-5395; SCOPUS Author ID: 6507459643; RSCI Author ID: 380988; H-index (RSCI) = 14

Munnep Onbra HukonaesHa, nokT. mep,. Hayk, Nnpod. kadbeapbl HeoTnoxHon Tepanumn PMK n MMe Gre0y BO HFMY M3 P® (HoBocubupck,
Poccus), e-mail: miller.olga@list.ru; SCOPUS Author ID: 6507459643; RSCI Author ID: 383549; H-index (RSCI) = 11

lMpoTtacos AHape AMuTpuesny, fOKT. Mef. HayK, Npod., 3aB. OTAENIOM MeXAYHAapOAHOro CoTpyaHMYecTBa U 06pas3oBaHns YnpasneHus
MeXAyHapoAHbIX OTHOLLEHWU, NPod. kadeapbl 06LLEN N KTMHUHECKON MUKPOBMONOrMn, MMMyHonorum n annepronorun @re0y BO CamrMy M3 Pd
(Camapa, Poccus), e-mail: a.d.protasov@samsmu.ru, H-index (RSCI ) = 18; H-index (Scopus) = 4, H-index (SCHOLAR.GOOGLE) =18; WoS =2

Caneesa lNynswar Tay¢pukoBHa, NOKT. Mef,. Hayk, Npod., 3aB. kadpenpon opToneamyeckor cromatonorun OBFOY BO «KasaHckuin TMY» M3
P®, 3acnyxeHHblit Bpay Pecny6nnku TatapctaH, OTAMYHUK 3apaBooxpaHerus PO (KasaHub, Poccus), e-mail: gulshat.saleeva@kazangmu.ru;
H-index (RSCI ) = 15; H-index (Scopus) = 3; WoS =2

CaguHa Acus UnbaycoBHa, [OKT. Mef,. Hayk, Npod., 3aB. kadenpoi negnatTpum n HeoHatonorum KFMA — dunmnana dreoy 4no PMAHMO M3
P®d (KasaHnb, Poccus), e-mail: Safina_asia@mail.ru; ORCID ID: 0000-0002-3261-1143; Researcher ID: L-1732-2015; RSCI Author ID: 587049;
H-index (RSCI) =12 ; H-index (Scopus) = 12

CurntoBa Onbra HukonaeBHa, nokT. mepn. Hayk, npod. kadenpbl NONAUKINHUYECKON Tepanuu 1n obuei BpayebHON NpakTuku
Preoy BO «KazaHckuii TMY» M3 P, rn. cneumanuct-Hedponor M3 PT, 3acnyxeHHbii Bpay PT n PO (Kasanb, Poccus), e-mail: osigit@rambler.ru;
RSCI Author ID: 527686; H-index (RSCI) = 9 ; H-index (Scopus) =2; WoS = 1

ConoBbeB AHapeii loproHbeBuy, NOKT. MeA,. Hayk, npod., 3aB. kadeapoin NCuxmaTpumn n KNMHU4Yeckom ncuxonorum Areocy BO
«CeBepHbIil rocyAapCTBEHHbIV MEANLIMHCKNI yHMBepcuTeT» M3 P®, 3acnyxeHHblii paboTHMK Bbiclel wkonbl PO, (ApxaHrenbck, Poccus),
e-mail: ASoloviev1®@yandex.ru; ORCID ID: 0000-0002-0350-1359; SCOPUS Author ID: 7103242976; WOS Research ID O-8644-2016; H-index = 1;
SPIN 2952-0619; H-index (RSCI) = 36; H-index (SCOPUS) = 6; WoS = 3; E-library Author ID: 635504

Aocrynen Ha cavitax: web: http://www.vskmjournal.org; www.kazangmu.ru; www.elibrary.ru; www.cyberleninka.ru; https://twitter.com/vskmjournal

PyKOI‘IVICI/I He BO3BpaujatoTcs, noboe BOCnpou3seneHve OI'Iy6]'IVIKOBaHHbIX maTtepunanos 6e3 NMCbMEeHHOro cornacus penakunn He oonyckaeTca. Bce npaea 3awuLeHbl.
OTBETCTBEHHOCTb 3a cogep)xaHne peknamMmbl HeCEeT peknamMmogartenb. Bce peknaMmupyemMble B AaHHOM N30aHUN NNeKapCTBEHHbIE npenapartbl, n3genna MeanunHCKoro HasHa-
YeHus n MegnumnHCKoe o6opy,uosaHme MMEIT COOTBETCTBYOWME permcTpaunoHHble yaoCToBepeHusa n CepTI/Id)I/IKaTbI COOTBETCTBMUSA.



Reviewed
scientific-practical journal
Published since 2008
Is issued 6 times a year + supplements

Impact-factor RSCI 2023 = 0,761

The «Bulletin of Contemporary Clinical
Medicine» is recommended for publication
of scientific results of PhD research
for the degree of doctor
and candidate of sciences

The journal is indexed in SCOPUS

CONSTITUTORS

Multiprofile Medical Centre
«Contemporary clinical medicine» Ltd
with participation of FSBEI HE «Kazan State
Medical University» of HM of RF

The journal is registered
by the Federal Service for Supervision
of Communication, Information Technology
and Mass Media (Roskomnadzor).
Certificate M Ne ®C 77-53842 of 26.04.2013

The languages: russian and english

Subscription index of the journal
in the «Pressa Rossii» catalogue is 41628
Catalogue of Kazakhstan is 41628

Editorial office and publishers address:
Tatarstan Republic, 420043 Kazan,
Vishnevsky str., 57-83.
Contacts:
+7(843)291-26-76 (tel.),
+7(843)277-88-84 (fax),
+7(843)238-07-35 (tel/fax),
e-mail: vskmjournal@gmail.com

Available on the websites:
web: http://www.vskmjournal.org;
www.kazangmu.ru; www.elibrary.ru;
www.cyberleninka.ru;
https://twitter.com/vskmjournal

Head of the Editorial Office:
Suriya V. Amirkhanova,
+7-937-520-99-90 (tel.),

e-mail: 17suria@gmail.com

Marketing department

Contact person —
Chief Renata N. Amirova,
+7-903-307-99-47 (tel.),
e-mail: renata1980@mail.ru;
RSCI Author ID: 809932

Computer support
and web version:
Chief Rustem I. Shaymuratov,
+7-917-900-55-10 (tel.),
e-mail: russtem@gmail.com;
RSCI Author ID: 652069

International department
Translation department
(English, German, French)
Maria S. Suntsova,
+7-987-268-42-16 (tel.),
e-mail: emci2008@gmail.com

Editorial board of the journal may disagree
with authors’ point of view on one
or another issue

© Multiprofile Medical Centre
«Contemporary clinical medicine» Ltd, 2023
© Kazan SMU, 2023

ISSN 2071-0240 (Print)
ISSN 2079-553X (Online)

THE BULLETIN

OF CONTEMPORARY
CLINICAL MEDICINE

VESTNIK SOVREMENNOI KLINICHESKOI MEDICINY
SCIENTIFIC-PRACTICAL REVIEWED JOURNAL

Volume 16, supplement 2 2023

EDITORIAL BOARD

Editor-in-chief

Amirov Nail B., D.Med.Sci., Prof. of the Department of policlinical therapy and general
medicine practice of Kazan State Medical University, Honored Science and Education
Worker, Academician of RANH, Honored Doctor of TR, State Honoree of TR in Science
and Technics (Kazan, Russia), e-mail: namirov@mail.ru; ORCID ID: 0000-0003-0009-91083;
SCOPUS Author ID: 7005357664; Resercher ID: E-3177-2016; RSCI Author ID: 259320;
H-index (RSCI) = 16 ; H-index (SCOPUS) =3; H-index (SCHOLAR.GOOGLE)=17; WoS=4

Deputies Editor-in-chief

Vizel Alexander A., D.Med.Sci., Prof., Head of the Department of phthisiopulmonology
of Kazan State Medical University, Head pulmonologist of TR HM, Honored Doctor of TR, State
Honoree of TR in Science and Technics (Kazan, Russia), e-mail: lordara@mail.ru; ORCID ID:
0000-0001-5028-5276; RSCI Author ID:195447; H-index (RSCI) = 25; H-index (SCOPUS) =10

Galyavich Albert S., D.Med.Sci., Prof., Head of the Department of cardiology of
Kazan State Medical University, Academician of TR AS, Vice-President of RCS, Honored
Doctor of TR and RF, Head cardiologist of Privoljsky Federal District (Kazan, Russia),
e-mail: agalyavich@mail.ru; ORCID ID: 0000-0002-4510-6197; RSCI Author ID: 81324; H-index
(RSCI) =51; H-index (SCOPUS) = 18

Ziganshin Airat U., D.Med.Sci., Prof., Head of the Department of pharmacology of Kazan
State Medical University, State Honoree of TR in Science and Technics (Kazan, Russia),
e-mail: auziganshin@gmail.com; RSCI| Author ID: 94893; H-index (RSCI) = 22;
H-index (SCOPUS) = 21; H-index (SCHOLAR.GOOGLE) = 25; WoS = 17

Mario Cazzola, Prof., MD, FERS, Honorary Professor of Respiratory Medicine at the University
of Rome Tor Vergata, Rome, Italy, Editor-in-chief of «<Pulmonary Pharmacology and Therapeutics»
and «COPD - Research and Practice», ranked as the first expert in bronchodilators and fourth
in COPD worldwide by Expertscape (Rome, Italia), e-mail: mario.cazzola@uniromaZ2.it;
H-index (SCOPUS) = 58; H-index (SCHOLAR.GOOGLE) =73

Responsible Secretary

Kim Zulfiya F., C.Med.Sci., deputy chief physician for Medical Affairs of State Clinical
Hospital Ne 7; associate professor of the Department of internal medicine of Kazan State
Medical University, chief freelance cardiologist of the Ministry of Health of the RT, Honored
doctor of the Republic of Tatarstan (Kazan, Russia), e-mail: redartor.kim@yandex.ru;
ORCID ID: 0000-0003-4240-3329; H-index (PNHL],, RSCI)= 9; H-index (SCOPUS)=5

Editorial Board Members

Albitsky Valery Yu., D.Med.Sci., Prof., Honored Science Worker of RF, State Honoree
of RF Government in Science and Technics, Head of Social Pediatrics Department of RAS
(Moscow, Russia), e-mail: albicky@nczd.ru; RSCI Author ID: 559333; H-index (RSCI) = 37

Amirov Nail Kh., D.Med.Sci., Prof. of the Department of work higiene medicine of Kazan
State Medical University, Academician of RAS (Kazan, Russia), e-mail: amirovn@yandex.ru;
RSCI Author ID: 90357; H-index (RSCI) = 13

Kiyasov Andrey P., D.Med.Sci., Prof., Director of Fundamental Medicine and Biology
Institute of KFU, Corresponding Member of TR AS (Kazan, Russia), e-mail: APKiyasov@kpfu.ru;
RSCI Author ID: 84866; H-index (RSCI) =17

Maleev Victor V., D. Med. Sci., Prof., Academician of RAS, adviser of Director of Central
Research Institute of Epidemiology of the Federal Service on Customers’ Rights Protection and
Human Well-being Surveillance, winner of the RF Government Prize in Science and Technology
(Moskow, Russia), e-mail: maleyev@pcr.ru; ORCID ID: 0000-0002-8508-4367; SPIN PUHLL:
1712-9809; Author ID: 493684; H-index (RSCI) = 39

Mendelevich Viadimir D., D.Med.Sci., Prof., Head of the Department of medical
and general psychology of Kazan State Medical University (Kazan, Russia), e-mail:
mendelevich_vi@mail.ru; ORCID ID: 0000-0001-8489-3130; SCOPUS Author ID: 6602765981;
Researcher ID: 0-4908-2016; RSCI Author ID: 538389; H-index (RSCI) = 36;
H-index (SCOPUS) = 3; H-index (SCHOLAR.GOOGLE) =17; WoS =3

Sinopalnikov Alexander I., D.Med.Sci., Prof., Head of the Department of pulmonology of
RMACPE (Moscow, Russia), e-mail: aisyn@ya.ru; RSCI Author ID: 507953; H-index (RSCI) =33

Sozinov Alexey S., D.Med.Sci., Prof., Corresponding Member of TR AS, Rector of Kazan
State Medical University, State Honoree of TR in Science and Technics (Kazan, Russia),
e-mail: sozinov63@mail.ru; RSCI Author ID: 201281; H-index (RSCI) =13



Ugrumov Mikhail V., D. Biol. Sci., Academician of RAS, Director of Center for the study of the brain, Vice-President of the I.P. Pavlov Russian
physiological society (Moscow, Russia), e-mail: mugrumov@mail.ru; ORCID ID: 0000-0001-6236-3008; SCOPUS Author ID: 55684228700;
Researcher ID: E-2527-2014; SPIN PUHLL: 4570-6612; H-index (PUHLL,, RSCI) = 26

Fassakhov Rustem S., D.Med.Sci., Prof. of the Department of fundamental basics of clinikal medicine of Institute of fundamental
medicine and biology of KFU, chief allergist-immunologist of the Ministry of Health of TR HM and in the VFD (Kazan, Russia),
e-mail: farrus@mail.ru; SCOPUS Author ID: 6507842427; RSCI Author ID: 131162; H-index (RSCI) = 19

Khabriev Ramil U., D.Med.Sci., D.Pharm.Sci., Prof., Academician of RAS, Director of National Research Institute of Public Health named
after N.A. Semashko (Moscow, Russia), e-mail: institute@nriph.ru; ORCID ID: 0000-0003-2283-376X; SCOPUS Author ID: 6507175067;
Researcher ID: E-6049-2016; RSCI Author ID: 463550; H-index (RSCI) = 23; H-index (SCOPUS) = 3; WoS=2

Khasanov Rustem Sh., D.Med.Sci., Prof., Corresponding Member of RAS, Director of KSMA — Branch of RMACPE of RF HM, Head of the
Department of oncology, radiology and palliative medicine, Honored physician of RF and TR, Head oncologist of TR HM and in the VFD (Kazan,
Russia), e-mail: ksma.rf@tatar.ru; H-index (RSCI) = 16; H-index (SCOPUS) = 15; WoS =7

Foreign Members of Editorial Board

Adolfo Baloira, Prof. of respiratory medicine of Pontevedra Hospital, coordinator of genetic and pulmonary hypertension department of Vigo
University, lung specialist (Pontevedra, Spain), e-mail: adolfo.baloira.villar@sergas.es; H-index (SCOPUS) =7

Brimkulov Nurlan N., D.Med.Sci., Prof., Head of the Department of family medicine of Kyrgyz State Medical Academy, KR Honored Doctor
(Bishkek, Kyrgyzstan), e-mail: brimkulov®@list.ru; ORCID ID: 0000-0002-7821-7133; SCOPUS Author ID: 6601954452; Researcher ID: F-8828-2010;
RSCI Author ID: 632370; H-index (RSCI) = 12; H-index (SCOPUS) = 12; H-index (SCHOLAR.GOOGLE) =11; WoS = 8

Denisova Yulia L., D.Med.Sci., Prof.,Prof. of the Department of Periodontology of Belarusian State Medical University (Minsk, Belarus)
e-mail: denisova_yul@mail.ru; H-index (RSCI) = 17; H-index (SCOPUS) = 4; H-index (SCHOLAR.GOOGLE) = 18; WoS =1

Gilbert Massard, Prof., M.D. Centre Hospitalier, Department of Thoracic Surgery Place de I’'Hopital BP 426 67091 (Strasbourg, France),
e-mail: Gilbert. Massard@chru-strasbourg.fr; H-index (SCOPUS) = 31

Karl-Dieter Heller, Prof., Dr. med., Chief of Staff Herzogin Elisabeth Hospital, Orthopedic Hospital (Braunschweig, Germany),
e-mail: KD.Heller@hen-bs.de; H-index (SCOPUS) = 16

Majid Sadigh, Prof., University of Vermont (Burlington); Danbury Hospital (Burlington, Connecticut, USA), e-mail: majid.sadigh@yale.edu;
H-index (SCOPUS) =7

Melih Elcin, Assoc. Prof., M.D., MSc.Head, Department of Medical Education & Informatics (Hacettepe, Turkey),
e-mail: melcin@hacettepe.edu.tr; ORCID ID: 0000-0002-1652-906X; SCOPUS Author ID: 1279205520; Researcher ID: [-8395-2013

Nazyrov Feruz G., D.Med.Sci., Prof., Director of Specialized center of Surgery named after acad. V. Vakhidov (Tashkent, Uzbekistan),
e-mail: cs75@mail.ru; RSCI Author ID: 392426; H-index (RSCI) = 13; H-index (SCOPUS) = 2

Tilly Tansey, Prof. of the History of Modern Medical Sciences School of History, Queen Mary University of London, Mile End Road (London
E1 4ANS, UK), e-mail: t.tansey@gmul.ac.uk; e-mail: t.tansey@gmul.ac.uk; ORCID ID: 0000-0002-0742-5074; SCOPUS Author ID: 7004527023;
H-index (SCOPUS) = 14

Frantisek Vyskocil, Doc.Sci., Prof., CZ Physiologic fellow, Cambridge, (London, Great Britain), Physiologic Institute AVCR, Natural Science Faculty
of Karl University (Prague, the Czech Republic), e-mail: vyskocil@biomed.cas.cz; H-index (SCOPUS) = 30

Editorial Council

Abdulganieva Diana I., D.Med.Sci., Prof.,Head of the Department of hospital therapy of Kazan State Medical University, Honored Doctor of TR,
chief therapist specialist of the Ministry of Healf of the RT (Kazan, Russia), e-mail: diana.abdulganieva@kazangmu.ru; ORCID ID: 0000-0001-7096-
2725; SCOPUS Author ID: 39161040600; H-index (RSCI) = 20; H-index (SCOPUS) = 6; WoS = 3

Adamkin Oleg I., D.Med.Sci., Prof., Deputy Director, Head of the Educational Department, Head of the Department of pediatric preventive
dentistry and orthodontics of Institute of Dentistry, Moscow, Russia named after E.V. Borovsky, Honored Physician of Russia (Moscow, Russia),
e-mail: admakin1966@mail.ru; H-index (RSCI) = 17; H-index (SCOPUS) = 10; WoS =8

Anisimov Andrey Yu., D.Med.Sci., Prof., Head of the Department of emergency care of disaster medicine of KSMA - branch of RMACPE, Head
surgeon freelance TR HM, Corresponding Member of RAES, Honored Doctor of TR and RF (Kazan, Russia), e-mail: aanisimovbsmp®@yandex.ru;
ORCID ID: 0000-0003-4156-434X; RSCI Author ID: 260429; H-index (RSCI) = 11; H-index (SCOPUS) = 2

Anokhin Viadimir A., D.Med.Sci., Prof., Head of the Department of children’s infection of Kazan State Medical University (Kazan, Russia),
e-mail: anokhin56@mail.ru; ORCID ID: 0000-0003-1050-9081; RSCI Author ID: 182516; H-index (PUHL,) = 15; H-index (SCOPUS) = 6

Bogdanov Enver I., D.Med.Sci., Prof., Head of the Department of neurology of Kazan State Medical Univerdity (Kazan, Russia),
e-mail: enver_bogdanov@mail.ru; H-index (RSCI) = 16; H-index (SCOPUS) =9

Grigoryeva Vera N., D.Med.Sci., Prof., Head of the Department of neurology of Volga Medical Research University (Nizhny Novgorod, Russia),
e-mail: vrgr@yandex.ru; H-index (RSCI) = 17; H-index (SCOPUS)=10; WoS =8

Zhestkov Alexander V., D.Med.Sci., Prof., Head of the Department of general and clinikal microbiology, immunology and allergology of Samara
SMU (Samara, Russia), e-mail: avzhestkov2015@yandex.ru; ORCID ID: 0000-0002-3960-830X; SCOPUS Author ID: 25935582600, SPIN-PUHL :
1058-2937, RSCI Author ID: 644525, Researcher ID: P-9961-2015; H-index (RSCI) = 24; H-index (SCOPUS) =6; H-index (SCHOLAR.GOOGLE) =12

Zhilyayev Evgeniy V., D.Med.Sci., Prof. of the Department of rheumatology of RMACPE, Head physician of European Medical Center (Moscow,
Russia), e-mail: zhilyayevev@mail.ru; ORCID ID: 0000-0002-9443-1164; SCOPUS Author ID: 7801409756; Researcher ID: E-3774-2016; RSCI Author
ID: 321988; H-index (RSCI) = 9; H-index (SCOPUS) = 4; H-index (SCHOLAR.GOOGLE) =7

Zagidullin Shamil Z., D.Med.Sci., Prof., Head of the Department of propedeutics of inner diseases of BSMU (Ufa, Russia),
e-mail: zshamil@inbox.ru; RSCI Author ID: 550432; H-index (RSCI) =15

Ichitovkina Elena G., D.Med.Sci., associate prof., psychiatrist of the Department of Medical Supply of the Department of Supply and Maintenance
Ministry of Internal Affairs of Russia (Moscow, Russia), e-mail: elena.ichitovckina@yandex.ru; H-index (RSCI) = 18; H-index (SCOPUS) =5

Mamedov Mekhman N., D.Med.Sci., Prof., Head of the Department of secondary prevention of chronic noninfectious diseases of National
Medical Research Center for Therapy and Preventive Medicine (Moscow, Russia), e-mail: mmamedov@mail.ru; ORCID ID: 0000-0001-7131-8049;
SCOPUS Author ID: 7006130415; Researcher ID: 0-6024-2016; RSCI Author ID: 90268; H-index (RSCI) = 37; H-index (SCOPUS) =5

Mayanskaya Svetlana D., D.Med.Sci., Prof. of the Department of hospital therapy of Kazan State Medical University (Kazan, Russia),
e-mail: smayanskaya@mail.ru; ORCID ID: 0000-0001-6701-5395; SCOPUS Author ID: 6507459643; RSCI Author ID: 380988; H-index (RSCI) = 14

Miller Olga N., D.Med.Sci., Prof. of the Department of emergency therapy of IPSD and PRD of NSMU (Novosibirsk, Russia),
e-mail: miller.olga®list.ru; SCOPUS Author ID: 6507459643; RSCI Author ID: 383549; H-index (RSCI) = 11

Protasov Andrey D., D. Med. Sci., Prof., Head of the Department of international cooperation and education of the Department of international
relations, Prof. of the Department of general and clinical microbiology, immunology and allergology of Samara State Medical University (Samara,
Russia), e-mail: a.d.protasov@samsmu.ru, H-index (RSCI ) = 18; H-index (Scopus) = 4; H-index (SCHOLAR.GOOGLE) =18; WoS =2

Saleeva Gulshat T., D. Med. Sci., Prof., Head of the Department of orthopedic dentistry of Kazan State Medical University, Honored Physician
of the Republic of Tatarstan, Honored Healthcare Worker of the Russian Federation (Kazan, Russia), e-mail: gulshat.saleeva@®kazangmu.ru;
H-index (RSCI ) = 15; H-index (Scopus) = 3; WoS = 2

Safina Asiyal., D.Med.Sci., Prof., Head of the Department of pediatry of KSMA — branch of RMACPE (Kazan, Russia), e-mail: Safina_asia@mail.ru;
ORCID ID: 0000-0002-3261-1143; Researcher ID: L-1732-2015; RSCI Author ID: 587049; H-index (RSCI) = 12; H-index (Scopus) = 2

Sigitova Olga N., D.Med.Sci., Prof., Head of the Department of policlinical therapy and general medicine practice of Kazan State
Medical University, Head nephrologist of TR HM, Honored Doctor of TR and RF (Kazan, Russia), e-mail: osigit@rambler.ru; RSCI Author ID: 527686;
H-index (RSCI) = 9; H-index (Scopus) = 2; WoS = 1

Soloviev Andrey G., D.Med.Sci., Prof., Head of the Department of psychiatry and psychology of Northern State Medical University
(Arkhangelsk, Russia), Honored worker of higher school, e-mail: ASolovievi@yandex.ru; ORCID ID: 0000-0002-0350-1359;
SCOPUS Author ID: 7103242976; WOS Research ID 0-8644-2016; SPIN 2952-0619; H-index (RSCI) = 36; H-index (SCOPUS) = 6; WoS = 3;
E-library AuthorlD: 635504

Available on the websites: web: http://www.vskmjournal.org; www.kazangmu.ru; www.elibrary.ru; www.cyberleninka.ru; https://twitter.com/vskmjournal

The manuscripts are not given back, any copy without editorial board’s written permission is not allowed. All rights reserved. Advertiser is responsible for publicity’s
content. All medicines, medical products and medical equipment, mentioned in publication, have registration certificates.



COAEP>XAHUE

OPUIN'MHAJIbHBIE UCCJIEAOBAHUSA Men3una T.H. (Poccus, bapHayn),

BcTpeyaemMocTb annenei u reHoTUMNOB MO anefibHbIM Kyrarenapse I.P. (Poccus, baprayn),

BapuaHTam CYP2C9*2 1 CYP2C9*3 Cpevt GOMbHbIX KyapukoBa J1.E. (Poccusi, BapHays) ........ccccueveviuvenanns 55
C 6ONEBbIM CUHAPOMOM, MPUHUMABLLNX KoHTpacT-nHayumpoBaHHble HedponaTum

HEeCTepOouIHbIE NMPOTUBOBOCTANUTENbHBIE CPEACTBA Yy naunenTos, nepexeclunx COVID-19

A6aawwmmos 3.B. (Y36ekuctaH, CamapkaH) ............... 7  lOHycosa J1.P. (Y30ekucTaH, TalikeHT),

XanmaHoB B. A. (Y36ekucTaH, TallKeHT),

B3anmocBa3b YPOBHS NPOBOCHANUTENBbHbIX Annanasapos O.T. (y36eKMCTaH, TawkeHT),

aannounTOKMHOB N 0OGBEMHO-NIMHENHBIX NapaMeTPoB

PyameTtoBa 3.B. (Y306ekucTtaH, TalLKEeHT) ............ccccuu... 61
SKTOMUYECKMX XNPOBOrO AEno Y 60SIbHbIX
C nwemMmnyeckor 605e3Hbio cepaua
AxypaeBa H. M. (Y36ekucTaH, TallukeHT), OB30PbI
Ukpamos A.U. (Y36ekucTaH, TallukeHT), KoMop6uaHocTb 3a6oneBanHuii NosocTv pTa
Xaﬁ6ynnnHa 3.P. (y369KMCTaH, TaLUKeHT), N BHYTPEHHMNX OPraHoB
Abagyxanumosa X.B. (Y3bekuctaH, TalKeHT), Ab6gynnaes [.LL. (Y36ekucTaH, TaliKkeHT),
TypcyHoBa J1.H. (Y36ekucTaH, TallKeHT)..................... 13 Pusaes X.A. (Y36ekuctaH, CamapkaHz),
MynbTUMOAANbHAs BU3Yann3aLms OCI0XHEHWNI A6pgynnaes LU.IO. (Y36ekucTaH, TalkeHT),
Y4eNIOCTHO-NLEBON obnactun y NauneHToB Myxamma,ques P.O. (y366’KI/ICTaH, TepMes) ................ 68
C caxapHbIM anabeTom, nepeHectumx COVID-19 NHTpaopanbHOe yNsTPasBykoBOE UCCNe0BaHMe
Ucmannosa M. X. (Y3beknctaH, TallKeHT), npv o6cneoBaHnM TkaHen NapoaoHTa:
HOHycoBa J1.P. (Y36ekucTaH, TallkeHT), 0 4eM CerofHs roBopuTcs B 0630pe?
Xavinaposa I'.b. (Y36ekucTtaH, TallKeHT), A3umos A.M. (Y36ekucTaH, TalukeHT),
Aé6gynnaesa J1.LL. (Y36ekucTaH, TALLKEHT) ................. 19 Kynmaros T.M. (Y36ekuctaH, TalIKeHT),
Ponb MCKT 1 MPT B anddepeHumansHoli AnarHocTuke FOHycosa J1.P. (Y36ekucTaH, TallkeHT),
OCIOXHEHWI CpefiHe 30HbI INLA Y NaLMEHTOB Ab6nymanHaHoB [.P. (Y36ekucTaH, TaluKeHT),
C naTonoruei rpubKoBoIt 3TMONOMUK Xomupos M.A. (Y3bekucTaH, TalLKeHT),
Ucpannosa M.H. (Y36ekvcTaH, TalKeHT), XopxaeB C.B. (Y36eknCTaH, TALLKEHT) ......c.cceuuneeeennnn. 75
IOHycoBa J1.P. (Y36ekucTaH, TallkeHT), Ponb KonnareHa v rupokcranaTuTa B CoctaBe
Xopxubekosa l0.M. (Y36ekncTtaH, TallKeHT), KOMMO3ULIMOHHbIX KOCTHOMNACTUYECKUX MaTEPUANOB,
Ongawesa 4. 10. (y36eKl/lCTaH, TALLIKEHT) «.c.veiaenannn. 24 MCMNOJIb3YEMbIX B HENIOCTHO-NIULLEBON XNPYPrnn
MaTonornyeckme NPoLECChl CIM3NCTON 060I0HKN (0630p nuTepatypsbI)
MOMOCTM PTa NPV XPOHNYECKOM PELANBHPYIOLLEM Jliop4nk T.6. (benapyce, MuHck),
adTO3HOM cToMaTUTE Ha bOHe 3a601eBaHMIA A6pgynnaes LU.IO. (Y36ekncTaH, TalkeHT),
racTpoayoaeHasnbHOW CUCTEMbI Mypa'rosa H.10. (y36eKl/ICTaH, TaLLIKeHT),
Kamunos X.I1. (Y36ekuctaH, TalKkeHT), Xakumos A.A. (Y36ekucTaH, TallkeHT),
N6parumosa M.X. (Y36ekucTaH, TalKeHT), A6aypaxmoHoB C.3. (Y30ekucTaH, TalukeHT),
Sprawes H.A. (Y36ekncTaH, TAWKEHT) ........ccc.evev.... 29  XasmnoB A.A. (Y36ekncTaH, TAKEHT) ...c..cccvvveevennennnn 83
YacTble KNMHUYeckme NpuaHakm 3abonesaHunii Hoca
1 OKOJIOHOCOBBIX NMasdyx Y 60/bHbIX XPOHUYECKOW OBMEH ONbITOM
MOYEYHOW He0CTATOYHOCTbIO MpUMEHEHME ayTONOrMYHOI
Kapumos O.M. (Y36ekucTaH, TalkeHT), MMKpOGdParMeHTVPOBaHHOM aIMMO3HOMN TKaHW
Liamcunes A.P. (Y3bekucTaH, TalLKeHT), B JIEYEHUN MOCT/IYHEBOr0 SI3BEHHOI0 NPOKTUTA
Boxunos Y.H. (Y36ekucTaH, TALKEHT) ........................ 37 Jleontbes A.B. (Poccus, Mocksa),
CpaBHuiTenibHas oueHka 3P HeKTUBHbBIX Ipywmna E.A. (Poccus, Mocksa),
003 001y4eHns MauneHTOB 1 NepcoHana HAanunnos M.A. (Poccusi, Mocksa),
B MEANLMHCKOW pagmonornm KapHayxos H.C. (Poccusi, Mocksa),
TacrtaHoBa I'.E. (Y36ekucTtaH, TallKeHT), LWnwnH K.B. (Poccusi, MOCKBA)...............covviiiniinnnnnn. 91
JIn M.BJ1. (Y36ekucTaH, TallukeHT),
FOHycxopxaes I1. (Y306ekvcTtaH, TallukeHT), KOrgA BEPCTAJICA HOMEP
Mappaes A.M. (Y36ekucTaH, Tepmes),
XaiigapoBa B. M. (Y36ekucTaH, TALKEHT) .................... 43  AHanns BTOPUYHOrO CMHAPOMA MYCTOrO TYPEeLKOro

. . cepna rnpv onyxonsix rof0BHOro Moara
MPT Bun3yanusaums OCIOXHEHUI CpefHen 30HbI mua

y naumeHToB, nepeHecmnx COVID-19

XogxunbekoBa KO.M. (Y36ekncTaH, TallkeHT),

IOHycoBa J1.P. (Y36ekucTaH, TallkeHT),

AmoHynnoes P.A. (Y36ekuctaH, TallkeHT),

UkpamoB I'.O. (Y36ekucTaH, TalLKEHT) ........ccccceuveiunannns 49

Komnnekc deHosbHbIX COeANHEHNIA BKCTPAKLIMOHHbBIX
npenapaToB 13 TpaBbl TUMbsiHA MapLuanna:
NMPOrHo3MpoBaHne BMoNOrMYecko akTMBHOCTH
meTtogom IN SILICO

Xumouko T.T. (Poccus, Mocksa),

Xosnukosa A.O. (Y36ekucTaH, TallukeHT),
Hapumosa . [. (Y36ekvcTtaH, TallKkeHT),
AbugoBa [j. X. (Y36ekuctaH, TAlKEHT) ............cccveuvne... 97

BECTHWUK COBPEMEHHOW KJIWHWYECKOW MERULUUHbLI 2023  Tom 16, npun. 2 COJIEP)XAHUE




CONTENTS

ORIGINAL RESEARCH

Occurrence of the alleles and genotypes on allelic
variants CYP2C9*2 and CYP2C9*3 in pain syndrome
patients taking nonsteroidal anti-inflammatory drugs

Abdashimov Z.B. (Uzbekistan, Samarkand) ................

Relationship between proinflammatory adipocytokine
levels and volumetric-linear parameters of ectopic fat
depots in patients with coronary heart disease
Djuraeva N.M. (Uzbekistan, Tashkent),

Ikramov A.l. (Uzbekistan, Tashkent),

Khaibullina Z.R. (Uzbekistan, Tashkent),
Abdukhalimova Kh.V. (Uzbekistan, Tashkent),

Tursunova L.N. (Uzbekistan, Tashkent) ....................

Multimodal imaging of maxillofacial complications
in post-COVID-19 patients with diabetes mellitus
Ismailova M.Kh. (Uzbekistan, Tashkent),
Yunusova L.R. (Uzbekistan, Tashkent),
Khaydarova G.B. (Uzbekistan, Tashkent),

Abdullayeva L.Sh. (Uzbekistan, Tashkent) ................

Role of msct and mri in the differential diagnosis
of midface complications in patients

with fungal pathologies

Israilova M.N. (Uzbekistan, Tashkent),
Yunusova L.R. (Uzbekistan, Tashkent),
Khodjibekova Yu.M. (Uzbekistan, Tashkent),

Yuldasheva D.Yu. (Uzbekistan, Tashkent) ................

Pathological processes of the oral mucosa in chronic
recurrent aphthous stomatitis on the background

of gastroduodenal diseases

Kamilov Kh.P. (Uzbekistan, Tashkent),

Ibragimova M.Kh. (Uzbekistan, Tashkent),

Ergashev N.A. (Uzbekistan, Tashkent) ......................

Common clinical signs of sinonasal diseases
in patients with chronic renal insufficiency
Karimov O.M. (Uzbekistan, Tashkent),
Shamsiev D. F. (Uzbekistan, Tashkent),

Vohidov U.N. (Uzbekistan, Tashkent) ........................

Comparative evaluation of effective radiation doses
in patients and staff in medical radiology
Tastanova G.E. (Uzbekistan, Tashkent),

Li M.V. (Uzbekistan, Tashkent),

Yunuskhodjaev P. (Uzbekistan, Tashkent),
Pardaev A. M. (Uzbekistan, Termez),

Haidarova B.I. (Uzbekistan, Tashkent) .....................

MRI imaging of midface complications

in post-COVID-19 patients

Khodjibekova Yu.M. (Uzbekistan, Tashkent),
Yunusova L.R. (Uzbekistan, Tashkent),
Amonulloev R.A. (Uzbekistan, Tashkent),

Ilkramov G.O. (Uzbekistan, Tashkent) .......................

Complex of phenolic compounds of extractive thymus
Marschallianus preparations: IN SILICO prediction

of biological activity

Khimochko T.G. (Russia, Moscow),

COJIEP)XAHUE

Penzina T.N. (Russia, Barnaul),
Kutateladze G.R. (Russia, Barnaul),

Kudrikova L.E. (Russia, Barnaul) ............................

Contrast-induced nephropathy

in post-COVID-19 patients

Yunusova L.R. (Uzbekistan, Tashkent),
Khalmanov B.A. (Uzbekistan, Tashkent),
Allanazarov O.T. (Uzbekistan, Tashkent),

Ruzmetova Z.B. (Uzbekistan, Tashkent) .................

REVIEWS

Comorbidity of oral-cavity and internal diseases
Abdullaev D.Sh. (Uzbekistan, Tashkent),
Rizaev J.A. (Uzbekistan, Samarkand),
Abdullaev Sh.Yu. (Uzbekistan, Tashkent),

Mukhammadiev R.O. (Uzbekistan, Termez) .............

Intraoral ultrasonography for periodontal tissue
exploration: what is review talking about today?
Azimov A.M., (Uzbekistan, Tashkent),
Kulmatov T.M. (Uzbekistan, Tashkent),
Yunusova L.R. (Uzbekistan, Tashkent),
Abdumannonov D.R. (Uzbekistan, Tashkent),
Khomidov M.A. (Uzbekistan, Tashkent),

Khojaev S.B. (Uzbekistan, Tashkent) ......................

Role of collagen and hydroxyapatite in osteoplastic
composites used in maxillofacial surgery
(literature review)

Liudchyk T.B. (Republic of Belarus, Minsk),
Abdullaev Sh.Yu. (Uzbekistan, Tashkent),
Muratova N.Yu. (Uzbekistan, Tashkent),
Khakimov A.A. (Uzbekistan, Tashkent),
Abdurakhmonov S.Z. (Uzbekistan, Tashkent),

Khalilov A.A. (Uzbekistan, Tashkent) ......................

EXPERIENCE EXCHANGE

Using autologous microfragmented adipose tissue
in the treatment of radiation-induced

ulcerative proctitis

Leontiev A.V. (Russia, Moscow),

Grishina E.A. (Russia, Moscow),

Danilov M.A. (Russia, Moscow),

Karnaukhov N.S. (Russia, Moscow),

Shishin K.V. (Russia, MOSCOW) ..............ccoccciviunnnnn.

DURING THE IMPOSING OF THE NUMBER
Analysis of secondary empty sella syndrome
in patients with brain tumors

Kholikova A.O. (Uzbekistan, Tashkent),
Narimova G.D. (Uzbekistan, Tashkent),

Abidova D.H. (Uzbekistan, Tashkent) ........................

BECTHWUK COBPEMEHHOW KJIWHWYECKON MERWLNHbI 2023 Tom 16, npun. 2



PUrMHANBHLIE UCCNEQOBAHUA

© 3.B.Abpawwmmos, 2023
YIK: 575.224.22:[616-009.7: 615.211] DOI:10.20969/VSKM.2023.16(suppl.2).7-12

BCTPEYAEMOCTb AJUIEJIEA U TEHOTUNOB MO AJIEJIbHbIM
BAPUAHTAM CYP2C9*2 U CYP2C9*3 CPEAM BOJIbHbIX

C bOJIEBbIM CUHAPOMOM, NPUHUMABLUNX HECTEPOUAHbIE
NMPOTUBOBOCIAJIUTEJIbHbIE CPEACTBA

ABJIALLUUMOB SADAP BAXTUSIPOBUY, ORCID ID: 0000-0002-7807-9463, nokT.mea.Hayk, npogeccop kagpeapbi
BHYTPeHHuX 6oneaHeli, «CamapkaHACKui rocyaapcTBeHHbIV MEeANLIMHCKWUI yHuBepcuTeT», YabekuctaH, 100400, CamapkaHz,
ynvua Amupa Temypa, 18; npoceccop kagpeaps! 06LLeCTBEHHOro 34paBOOXPaHEHNS, YPaBAEHS 34PaBOOXPaHEHNEM U
Pusndeckoli KynbTypbl TaLLKEHTCKOro rocyAapCcTBEHHOr0 CTOMAaToI0rM4eckoro MHCTUTYTa, ¥Y36ekuctaH, 100047, TallkeHT,
SwkHabaackuii pavioH, yn. Maxtymkynu, 103; e-mail: zafar_abdashimov@gmail.com

Pecpepat. BBeaeHue. Hanbonee sHaummbiMu, B KITMHUYECKOM OTHOLLEHWUW, NONMMMOPdHbIMU Mapkepamu reHa CYP2C9
SABMNATCSA aMUHOKUCIIOTHbIE 3aMeHbl CYP2C9*2. OguH n3 BnaoB umMtoxpoma yenoseka P450 — ymutoxpom CYP2C19
urpaeT BaxkHyto posib B MeTabonuame HEKOTOpbIX NpenapaTos, B TOM YMciie MHIMOMTOPOB NPOTOHHOW NoMMbl. [eHeTu-
Yyeckun nonmmopcuam CYP2C19 nmeeT BblpaXeHHblIe MEXUHAMBUAYaNbHbIE pasnnyms. 3Ha4YMMOCTb reHETUYECKOTO
nonnumopduama onpeaensoT Npyu ypoBHe BCTPEYAeMOCTW BapuaHTHbIX annenen 6onee 1% B nonynauuun. Lenbio
nccnenoBaHust ABUNOCh COBEPLLEHCTBOBAHUE NPUHLIMIMOB (hapMakoTepanum HECTEPOUAHbIX MPOTUBOBOCMANUTENbHbBIX
CPefcCTB B 3aBWCUMOCTY OT YacTOThbl annenen u reHoTUNoB No annenbHbiM BapuaHtam CYP2C9*2 u CYP2C9*3 y
60rbHbIX ¢ 60NEBLIM CUHAPOMOM, MPUHUMAaBLLUKMX HECTEPOMAHbLIE MPOTUBOBOCMANUTENbHbIE cpeacTea. MaTepuansi U
meTopAbl. ViccnegoBaHue Bkovano 69 naumeHToB ¢ 6oneBbIM CUHAPOMOM. M3yyeHne accoumaummn Mexay HocuTernb-
CTBOM reHoTunos no annenam CYP2C9*2 u CYP2C9*3 n pa3suTuem ractponaTtuii npu NpyMeHeHUn HecTepOonaHbIX
NPOTMBOBOCMANUTENbHbIX CPEACTB OCYLLECTBAANM NyTeM NPpOoBeAEeHNst NPOCNEKTUBHOMO UCCeqoBaHUs No TUMy chy-
Yan-KOHTponb. MonekynspHO-reHeTUYEeCKNE UCCIe[oBaHust BbIMOMHEHbI Ha 6a3e nabopaTopumn MeQULIMHCKOM FeHETUKN
Hay4Ho-nccnegoBaTenbckoro MHCTUTYTa remaTonorMm u nepennsaxHuns kpoesu MunuctepcTsa 3gpaBooxpaHeHus Pe-
cny6nukm YsbeknctaH. PesynbraTtbl. [JOCTOBEPHO 3HAYMMbIX pa3nmyuii yacTtoT annenet CYP2C9 n CYP2C19 mexay
rpynnamm NaumeHToB C OCIIOKHEHNAMM 1 6e3 OCNOXHEHWIA CO CTOPOHbI XeNyAo4HO-KULLEYHOTO TpakTa Ha choHe npuéma
HEeCTEPOWAHbIX NPOTUBOBOCNANMUTENBbHBLIX CPEACTB U MHIMOUTOPOB NPOTOHHOIO HAcoCa He BbISIBMEHO. 3aKnioYeHue.
[MonyyeHHble AaHHbIE MO3BOSISAOT FOBOPUTL O TOM, YTO HOCUTENBLCTBO ansenbHbiX BapuaHtoB CYP2C9*2n CYP2C9*3
HeobxoaMMO paccMmaTpuBaTh B KadecTBe pakTopa pucka pasBuTUSI racTponatuii Npy NPUMEHEHUN HECTEPOUAHbIX
npoTuBoBOCNanuTeNnbHbIX cpeacTB. MOXXHO NPeanonoXunTb, YTO ANS CHDKEHUS pUCKa HexXenaTenbHbIX eKapCTBEHHbIX
peakLnii Npu NPUMEHEHUN HECTEPOUAHBLIX NPOTMBOBOCMANUTENBHBIX CPEACTB Y 3TOW KaTeropum naumeHToB Heobxo-
AVMO X COBMECTHOE HasHa4eHue ¢ MHrmbmuTopamm NPOTOHHOro Hacoca. HeobxoanMmo ganbHenwee n3yyeHne 4actoT
annernei 1 reHoTMNOB No annenbHbiM BapuaHTam CYP2C9*2 u CYP2C9*3 cpeau 60nbHbIX ¢ 6ONeBbIM CUHAPOMOM,
NPUHMMAaBLLNX HeCcTepouaHble NPOTMBOBOCMNANUTENbHbLIE CPeaCTBa.

KnroueBble cnoBa: HexenaTenbHble NekapCTBEHHbIE peakLuK, annenbHble BapuaHTel CYP2C9*2 n CYP2C9*3, 60-
nesow cuHgpom, HIMBC.

Ona cceinku: AGnawvmos 3.5. BcTpeyaeMocTb annenei u reHOTUNOB Mo annenbHbiM BapuaHTam CYP2(C9*2
n CYP2C9*3 cpean GonbHbIXx ¢ 60MeBbIM CUHAPOMOM, MPUHUMABLUIUX HECTEPOUAHbIE MPOTMBOBOCNANU-
TenbHble cpeacTBa // BECTHUK COBPEMEHHOW KITMHUYECKOW MeauumHbl. — 2023. — T.16, Mpun. 2. — C.7-12.
DOI: 10.20969/VSKM.2023.16(suppl.2).7-12.

OCCURRENCE OF THE ALLELES AND GENOTYPES ON ALLELIC VARIANTS
CYP2C9*2 AND CYP2C9*3 IN PAIN SYNDROME PATIENTS TAKING
NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

ABDASHIMOV ZAFAR B., ORCID ID: 0000-0002-7807-9463, Dr. sc. med., Professor at the Department of Internal Medicine,
Samarkand State Medical University, 18 Amir Temur str., 100400, Samarkand, Uzbekistan; Professor at the Department

of Public Health, Health Management and Physical Education, Tashkent State Dental Institute, 103 Maxtumkuli str., Yashnabad
District, 100047 Tashkent, Uzbekistan; e-mail: zafar_abdashimov@mail.com

Abstract. Introduction. The most clinically significant polymorphic markers of the CYP2C9 gene are the amino acid
substitutions of CYP2C9*2. One of the human cytochrome P450 types, i.e., cytochrome CYP2C19, is essential to the
metabolism of some drugs, including proton pump inhibitors. Genetic polymorphism of CYP2C 19 has some pronounced
interindividual differences. Significance of genetic polymorphism is detected where the occurrence of variant alleles
exceeds 1% in the population. Aim of the study was to improve the principles of pharmacotherapy with nonsteroidal
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anti-inflammatory drugs, as related to the frequency of alleles and genotypes on the allelic variants of CYP2C9*2 and
CYP2C9*3 in pain syndrome patients taking nonsteroidal anti-inflammatory drugs. Materials and Methods. The study
included 69 patients with pain syndrome. Association between being the carrier of genotypes on the CYP2C9*2 and
CYP2(C9%3 alleles and developing gastropathies as reactions to administering anti-inflammatory drugs was investigated
by conducting a prospective case-control study. Molecular genetic testing was performed based on the Laboratory of
Medical Genetics of the Research Institute of Hematology and Blood Transfusion at the Ministry of Health of the Republic
of Uzbekistan. Results and Discussion. No statistically significant differences were found in the frequencies of the
CYP2C9 and CYP2C19 alleles between the groups of patients with and without adverse gastrointestinal reactions to
administering nonsteroidal anti-inflammatory drugs or proton pump inhibitors. Conclusions. Our findings allow us to
suggest that being a carrier of the allelic CYP2C9*2 and CYP2C9*3 variants should be considered as a gastropathy
risk factor of using nonsteroidal anti-inflammatory drugs. It can be assumed that, to reduce the risk of adverse reactions
developed in the patients of this category to nonsteroidal anti-inflammatory drugs, the latter ones need a concomitant
administration with proton pump inhibitors. It is necessary to continue studying the frequencies of the alleles and genotypes
on allelic CYP2C9*2 and CYP2C9*3 variant sin pain syndrome patients taking nonsteroidal anti-inflammatory drugs.
Keywords: adverse drug reactions, allelic variants of CYP2C9*2 and CYP2C9*3, pain syndrome, NSAIDs.

For reference: Abdashimov ZB. Occurrence of the alleles and genotypes on allelic variants CYP2C9*2 and CYP2C9*3
in pain syndrome patients taking nonsteroidal anti-inflammatory drugs. The Bulletin of Contemporary Clinical Medicine.

2023;16(Suppl.2):7-12. DOI:10.20969/VSKM.2023.16(suppl.2).7-12.

B BegeHune. bonb sBnaetca Hanbonee pac-
NPOCTPaHEHHbIM MPU3HAKOM MHOrux 3abo-
nesaHun. Mo gaHHbIM BcemupHonm opraHusauumm
3gpaBooxpaHeHns 90% Bcex 3aboneBaHuin cBA3aHO
¢ 6onbto. MauuneHTbl ¢ XpoHnveckon Gonbtko B NATb
pa3 valle obpaliatoTca 3a MeaULMHCKOW MOMOLLbIO,
Nno CpaBHEHWIO C OCTanbHbIMK MOABMU B NONYNSALMN
[1,2,3]. Hanbonee nonynsipHbiM onpeneneHnem npu-
HATO cyuTaTh POPMYNUPOBKY, NPEASIOXKEHHYIO FPYMNMnon
akcneptoB MexayHapoaHon Accoumanmm o U3yveHuto
6onu: «bonb — 3TO HENPUATHOE OLLYLLEHNE N 3MOLN-
OHarnbHOE NepexvBaHue, CBSI3aHHOE C pearibHbIM UK
noTeHunanbHbIM NOBPEXAEHNEM TKaHen 1 onuchbl-
BaeMoe B TepMUHaxX Takoro nospexaeHusy. HIMBC
(HecTepougHble NpoTMBOBOCMNANMUTENbHbIE CPeacTBa)
obnagatT WKMPOKUM Ananas3oHoMm dapmakoTepa-
neBTUYECKON 3(PHEKTUBHOCTU, MOTYT MHOYLMPOBATL
pasBUTME TEX UMW MHbIX KIIMHUYECKUX Npobrnem u, B
nepByto ovepepb, HeraTUBHOE BO3AENCTBME Ha CNN3K-
CTy0 0060M04KY xenyaovHo-kuwedHoro Tpakta (PKKT),
0COB€eHHO y NaumeHToB, UMEKLLMX DaKTopbl pucka
pasBUTMA OaHHbIX OCNOXHeHWN [4]. Hago oTMeTuTb, 4To
racTpoToKkcmyeckme apdeKTbl BbI3bIBAKOT BOMbLUNHCTBO
HECTEPOVAHbIX NPOTUBOBOCMANMUTENbHbIX CPEACTB He-
3aBMCMMO OT UX CTPYKTYpbI 1 cniocoba npuMmeHeHus [5].
Mo gaHHBbIM pa3HbIX aBTOPOB YacToTa BCTPEHaeMoCcTu
HMBC-ractponatum (ractponatum Bbl3BaHHbIE HECTE-
pOMAHBIMM MPOTMBOBOCNANUTENBHBLIMU CpeacTBaMm)
konebnertcs ot 15% po 40%. Ha nepBom mecTe — 310
A3Bbl xenyaka, coctasnsaoT 15-30%, A3Bbl ABeHaa-
uatunepcTHomn knwkm — 5-10%, npu atom noytn 50%
naumeHToB He NpeabsBNAT xanob Ha 6onb, 4To 06-
ycnoeneHo obe3bonveatoLimm apheKTomM HecTepona-
HbIX MPOTUBOBOCNANUTENbBHbLIX CPeACTB [6,7,8].

B kauyecTBe cepbes3HOM HexenaTtenbHOW nekap-
CTBeHHoM peakuuu (HJTP), pa3Butme KOTOpoK Mbl Nna-
HMpOBanu udy4aTb B NnaHe accoumaumm ¢ HocuTenb-
CTBOM annenbHbix BapuaHtoB CYP2C9*2 u CYP2C9*3,
6b1r10 BbIGpPaHO XenygoyHO-KULLIEeYHOe MopaxeHune
(racTponartun) npy NPUMEHEHUUN HECTEPOUIHbIX MPO-
TUBOBOCMANUTENbHbIX CPEACTB, MeTabonmnanpyoLLMXCcs
CYP2C9, a 310, COGCTBEHHO, BONBLUMHCTBO NPUMEHSIE-
MbIX B HACTosILLiee BpeMsl B Y36ekucTaHe HeCTeponaHbIX
nNpoOTUBOBOCMANUTENbHBIX cpeacTs [9].

OPUTMHAJIbHBIE UCCIEAOBAHNSA

MHouBmayanbHble reHeTudeckue pasnuyns Mexay
NIOOAbMN ABMNSAKTCH CePbe3HbIM (PakTOpPOM, KOTOPbIN
cnocobCcTByeT OHTOreHe3y MHOIMX HexenaTerbHbIX
NEeKapCTBEHHbIX peakuuii, KOTOpble MOTYT NPUBECTU K
neTanbHOMY MCXOAY UMK K MHBanMausauumn naunmeHToB
(kpoBOTEYEHUS, MOPAXKEHNS NEYEHN, MOYEK, Kapananb-
Hble nopaxeHusa n 1.4.) [8,9]. 3HaHus, NpnobpeTeHHbIe
npy U3yYyeHnn 3TUX pasnuynii, NpMobpeTanT BaHoe
3HaYeHve Ans yCoBepLUEHCTBOBaHMSA hapMakoTepanmm
[10,11].

Llenbio nccneqosaHms SIBUNOCb COBEPLLEHCTBO-
BaHMe NPUWHUMNOB hapmMakoTepanum HeCTEPOUOHbIX
NpOTMBOBOCMANUTENbHbIX CPEACTB B 3aBUCMMOCTU OT
4YacToThbl annenen 1 reHoTMNoB Mo annenbHbIM Bapu-
aHtam CYP2C9*2 u CYP2C9*3 y 60nbHbIX C 60neBbiM
CYHOPOMOM, NPUHMMABLUMX HECTEPOUOHbIE NMPOTMBO-
BOCnanuTernbHble cpeacTaa.

Martepumanbl u1 meToabl uccnegoBaHuu: pynny
nccrnegoBaHus COCTaBUIM NauUMeHTbl C pa3BMBLLENCSH
HIMBC-ractponatuei, kak cnegcteMe Cepbe3Houn He-
XenaTtenbHow nekapcTeeHHon peakuun (HITP). Uccne-
AoBaHwue BkItovano 69 nauneHToB ¢ 6oneBbIM CUHAPO-
MOM. M3yyeHue accoumaumm mexagy HOCUTENbCTBOM
reHotunoB no annensm CYP2C9*2 u CYP2C9*3 n
pasBUTMEM racTponaTui Npu NPUMEeHeHUN HecTepouna-
HbIX NPOTUBOBOCMANUTENbLHbLIX CPEACTB OCYLLECTBMAANN
nyTemM NpoBeAeHWs NPOCNEKTUBHOIO NCCNEAOBaHNS NO
TUMNY CryYan-koHTposnb. MonekynspHo-reHeTuyeckme
nccrnefoBaHnsa BbINOMHeHblI Ha 6ase nabopaTtopun
MeONLUMHCKOW reHeTnkn HayyHo-uccnenoBaTenbCKoro
WHCTUTYTa remaTtonorum n nepenusaHus Kposu MunHm-
cTepcTBa 3gpaBooxpaHeHus Pecnybnvkm Y3bekucTaH.

MpoTtokon uccnepnoBaHusa ogobpeH nokanbHbIM
3TUYECKNM KOMUTETOM LieHTpa. OT KaXkaoro y4acTHMKa
norny4YeHo NMCbMEHHOEe MHOPMMPOBaAHHOE cornacue
Ha yyacTue B UccrnegoBaHum.

Bce gaHHble, nonyYeHHble B UccrnegoBaHum, 3aHo-
cunmck B cBoaHble Tabnumubl Excel. Mocne pacnpenene-
HWSI JaHHbIX MO rpynnaM CpaBHEHWs paccYnTbIBanunCh
rpynnoBble CpeaHNe 1 X cCTaHAapTHble owmnbkn. Mpn
npoBefeHun ctatucTuyieckon obpaboTkm NOMyYeHHbIX
OaHHbIX ncnonb3oBanu kputepuin CTblogeHTa, X2, oT-
HOCUTENbBHbIN PUCK. 3a KPUTEPUI 3HAYMMOCTKN Obina
B3dTta p <0,05.
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PesynbTraTthbl. M3yyeHne accounauumn mexgy Ho-
CUTENbCTBOM reHoTunoB no annenam CYP2C9*2 u
CYP2C9*3 1 pa3BuTrem ractponaTuii npu npuMeHeHn
HecTepouaHble NPOTUBOBOCNANUTENbHbIE CpeacTBa
OCYLLECTBNANM NyTEM MPOBEAEHUS NPOCMNEKTUBHOIO
nccnegoBaHust No TUMy cnyvan-KoHTponb (mabn. 1).

Mony4yeHbl cnepyowmne pesynsTaTbl FEHOTUNUPO-
BaHusa no CYP2C9 11 naumentoB ¢ HIMBC-nHayum-
pPOBaHHbLIMY MOPAXEHUSIMU racTpoayoaeHarnsHon o6-
nacTv B ractponatui (ractponatums+):

* reHoTnn CYP2C9*1/*1 - 7 naumeHToB (63,6%);

* reHotun CYP2C9*1/*2 - 1 nauneHToB (9,1%);

* reHoTnn CYP2C9*1/*3 -2 nauneHnToB (18,2%);

* reHoTun CYP2C9*3/*3 - 1 nauneHTa (9,1%).

Mpu reHotunuposaHum no CYP2C9 58 nauuneHToB
c 6oneBbIM CMHOPOMOM, Yy KOTOPLIX Tepanusi HecTe-
POUAHBLIX NPOTUBOBOCMANNTENBHbLIX CPEACTB HE CO-
npoBoOXaanachk OCNOXHEHUAMW (racTponaTum-), Obinn
nonyyeHsbl creaytowme pesynsrarbl:

* reHotun CYP2C9*1/*1 - 38 nauneHToB (65,5%);

* reHoTnn CYP2C9*1/*2 - 8 nauneHToB (13,8%);

* reHotun CYP2C9*1/*3 - 9 nauneHToB (15,5%);

* reHoTnn CYP2C9*2/*2 - 2 nauneHTa (3,4%);

* reHoTun CYP2C9*3/*3 — 1 nauueHT (1,7%).

Mpu cpaBHeHWMn vacTtoT reHoTunoB no CYP2C9 B
noarpynne nauuMeHToB C racTponatusiMv C NMOMOLLbIO
KpUTEPUS X2 OKasanocb, YTo reHoTunbl CYP2C9*1/*2
n CYP2C9*3/*3 BCcTpeyanucb Yalle y nauuMeHToB C
ractponaTtusiMm No CpaBHEHWUO C NaumMeHTamm 6es ra-
ctponatui: 13,4% npotus 9,1%, x2=14,514, p>0,05;
9,1% npotue 1,7% x2 =1,565; p<0,05.

C y4eTOM UMELLMXCS AaHHbIX O TOM, YTO HOCUTESb-
CTBO annenbHoro BapnaHta CYP2C9*3 B HanbonbLuen

CTeneHu cnocobCTBYET reHETUYECKN ETEPMUHMPOBAH-
HOMY CHWXXEHUIO akTMBHOCTU nsodepmenta CYP2C9,
Mbl MpOAHanM3vpoBanu HanMyne accoumaunm Mexay
HOCMTENbCTBOM annenebHoro BapuaHta CYP2C9*3 u
pa3BUTUEM NOPAXEHWI racTpodyoneHanbLHon obrnacTtu
y naumeHToB ¢ 60neBbIM CUHAPOMOM, NPUHUMAIOLLNX
HecTepouaHble NMPOTUBOBOCMANUTENbHbIE CPEACTB.
[na aToro mbl pasgenunu rpynnbl NauuMeHToB B 3a-
BUCUMOCTU OT HOCUTENbCTBA annenbHOro BapuaHTa
CYP2C9*3 (mabn.2).

Kak BMaHO 13 Tabnuubl Npy HOCUTENbCTBE an-
nensHoro BapuaHTa CYP2C9*3 y 23,1% 60nbHbIX C
6oneBbIM CUHAPOMOM, NPYHUMAKOLLUX HECTEPOUHBIE
npoTuBOBOCNanuTeNbHblE CpeacTBa pasBMBaloTCH
ractponatuu, Toraa kak 6e3 HocuMTenbCTBa AaHHOro
annenbHOro BapuaHta oHu passuBatoTcs B 1,6 pasa
pexe (x2=5,972; p<0,05; OR=6,462).

MonyyeHHble gaHHble CBUAETENbCTBYIOT O Hanu-
4nM accoumaunm Mexay HOCUMTENbCTBOM anmnerbHbIX
BapuaHtoB CYP2C9*2, CYP2C9*3 n passutuem ra-
cTponaTui y nauneHToB ¢ 6oneBbIM CUHAPOMOM, Npu-
HUMaLLMX HecTepouaHble NPOTUBOBOCNANUTENbHbIE
cpeacTaa.

Takum obpas3om, Mbl BbISBUNN eLLle OAuH dhakTop
pucka pasBuTUSA racTponaTuin Npu NPUMEHEHUN He-
CTeponaHbIX MPOTMBOBOCNANUTENbHBLIX CPEACTB — 3TO
reHeTuyeckuii nonumopdpuam CYP2C9, a TouHee
HOCUTENbCTBO annenbHbix BapnaHtoB CYP2C9*2 n
CYP2C9*3.

MexaHn3m aTtoro peHomeHa Ham npeacTaBnsaeTcs
cnepyrowmm. Y HocuTenen annernbHbIX BapuaHToOB
CYP2C9*2 n CYP2C9*3 oTMme4aeTcs reHeTUYecKn ae-
TEPMUHNPOBAHHOE CHUKEHME aKTUBHOCTU hepMeHTa

Ta6nwuuya 1

PacnpegeneHue reHotunoB no CYP2C9 cpeau naumeHToB ¢ 60/1€eBbIM CUHAPOMOM C NOPaXXEHUSIMU racTPO-AyoAeHaNnbLHOM
0o6nacTu, MHAYLUMPOBaHHLIMU NPUMEHEHNEM HeCTEPOUAHbLIX MPOTUBOBOCNANUTENLHbLIX CPeACTB

Table 1

Distribution of SUR2C9 genotypes among patients with pain syndrome with gastroduodenal lesions induced
by the use of NSAIDs

[eHoTun [acTponatua+ [acTponatus-
AbcC. % AbC. %
CYP2C9*1/*1 7 63,6 38 65,5 X2 =2,1; p>0,05; OR=0,25; 95% CI 1,04-3,26;
df=1,000
CYP2C9*1/*2 1 9,1 8 13,4 X2 =14,514; p>0,05; OR=0,65; 95% CI 0,11-0,56;
df=1,000
CYP2C9*1/*3 2 18,2 9 15,5 X2 =0,049; p>0,05; OR=1,17; 95% CI| 0,091-4,76;
df=1,000
CYP2C9*2/*2 0 0 2 3,4 NaN
CYP2C9*3/*3 1 9,1 1 1,7 X2 =1,565; p<0,05; OR=5,27; 95% CI 0,36-78,13;
df=0,315

Tabnunya 2

YacToTa BCcTpeyaemMocTu racTponaTtui B 3aBUCMMOCTM OT HOCUTeNbLCTBA annenbHoro BapnaHta CYP2C9*3
y nauueHToB ¢ 6oneBbIM CUHAPOMOM
Table 2

Frequency of occurrence of gastropathies depending on the carrier of the CYP2C9*3 allele variant
in patients with pain syndrome

Ipynnbl Hocutenn CYP2C9*3 (n=13) Bes HocuTenbcTBa
CYP2C9*3 (n=56)
Abe. Y% Abe. Y%
lacTponatus + 3 23,1 8 14,3 %x2=5,972; p<0,05; OR=6,462; 95% CI
FacTponaTuisi - 10 76,9 48 85,7 1,199-34,823
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CYP2C9, cneactemem 4ero ABNANOTCA HU3KAA UHTEH-
CVBHOCTb BuoTpaHchopmMauny 1 BbICOKME 3HAYeHUS
KOHLEHTpaLMM HECTEPOUAHbIX NPOTMBOBOCMANUTENb-
HbIX CPEACTB, METABONM3NPYIOLLMXCS B MEYEHN AaHHBIM
depMeHTOM, B Nna3me KpoBu. JTO, CKopee BCero, Npu-
BOAMT 3a cyeT brnokagbl uuknoockureHasel 1 (LLOM-1),
C OHOW CTOPOHBI, K BbIPAXXEHHOMY CHIDKEHME CUHTe3a
racTponpoTeKTUBHbIX NpocTarnaHauHoB rpynnel E B
KNeTKax CnmM3ncTom xenyaka, a crnegoBaTenbHo, K 06-
pasoBaHMO 3pO3MIN U A3B — YIbLEPOreHHbIN addekT
[1,2,3,7]. C ppyrovi CTOPOHbI, BbICOK/E 3HAYEHUS KOH-
LeHTpaumMm HecTepouaHbIX NPOTMBOBOCMANUTENbHbIX
CpeAcCTB NpMBOAAT Takke, 3a cyet LIOIM-1, B Tpombo-
LmTax K BblpaxxeHHOMY AesarperaHtHoMy adgekTy. Co-
YeTaHue 3TUX ABYX 06CTOATENbCTB MOXET NPUBOAUTD K
pasBuTUto ractponatun npu npumeHexHnm HIMBC y aton
KaTeropuv naLmeHToB.

CxemMaTU4YHO MexaHu3M pasBUTUSA XKenyao4vHO-
KMLLEYHbIX KpOBOTEYeHUn npu npumeHenunn HIBC,
meTabonuanpytowmxca CYP2C9, y 6onbHbIX, SBMASO-
LLMXCSA HOCMTENsAMUY annenbHbix BapuaHToB CYP2C9*2
n CYP2C9*3, npencrtaBneH Ha pucyHke 1.

PackpblTvie gaHHOro MexaHu3ama npeacTaBnsieTcs
KpanHe BaXKHbIM, T.K. OHO MO3BOMSET BbIAENUTL FPynny
pucka 60mMbHbIX C FreHEeTUYECKON MpeapacnonoXeH-
HOCTbIO K pPasBUTUIO 3TOW Cepbe3HOW, onacHou Ans
XW3HUW, HeXxenaTernbHON NeKapCTBEHHOW peakLuu npm
NPUMEHEHNN HeCTePOUOHBIX NMPOTUBOBOCNANUTENbHbIX
cpeacTB. OTO aKkTyanbHO Ans 60MbLIOro Yncna naumeH-
TOB, NMOCKOSbKY 60neBoV CMHOPOM OCTAETCS OCHOBHbIM
nokasaHueM K NPUMEHEHWIO HECTEPOUAHBLIX MPOTUBO-
BOCNanuTernbHbIX NpenapaTos.

B HacTosiwee BpeMsi 60Mb paccMmaTpuBalroT Kak
OOHy 13 Hanbornee 3Ha4yMMbIX NPoBremM, MMeLnX He
TOMbKO MEQULIMHCKOE 3Ha4YeHne, HO 1 KpaliHe Hebnaro-

TlanueHT ¢ 60JIEBBIM CHHIPOMOM C
HocurenbeTBoM CYP2C9*2 n
CYP2C9*3

NpuATHbIE COLManbHO-3KOHOMMYECKME NOCNeacTBuUS.
JleyeHne 6onm octaeTcs ogHOM M3 Hambornee akTy-
anbHbIX Y TPYAHbIX 3a4a4 KNMHUYECKOW MeanUMHbI Ha
NPOTSHKEHUN BCEWN NCTOpUK YernoBevecTBa. Heageksar-
Hoe obe3bonuBaHne 4acTo NPUBOAUT K 3aMerIeHNI0
BbI3JOPOBEHUSA, YBENNYEHNIO (DPUHAHCOBLIX 3aTpaT
Ha NneyeHre 1 yXyaLeHno NCXoa0B DonesHen, CHxe-
HWMIO Ka4yeCcTBa XN3HWU, Pa3BUTUIO KapAMOBaCKYNAPHbIX
OCIOXHEHWI (apTepurarnbHas runepTeHsuns, HapyLIeHns
putMa cepaua v ap.).

Ons ymeHbLUEHMSA U KynMpoBaHWsa Gonu B KIUHU-
YecKoW MpakTUKe MCMOMb3YyT HECKOMbKO KNaccoB
NeKkapCcTBEHHbIX CPEACTB: «NPOCTbIE» aHamnbreTuku
- Napaveramor, HecTepouaHble MPOTUBOBOCNANUTENb-
Hble cpeacTBa, KOTopble 06bEeAUHATCS TEPMUHOM
«HEHapKOTUYECKNE aHaNbreTUKN», Pexe LeHTpanbHble
aHanbreTuky (Tpamazon), a Takke LUMPOKNUIA CNEKTP Nne-
KapCTBEHHbIX NpenapaTos, 06nafatoLwmx He NPSMoNn, a
OnocpefoBaHHOM aHanNbreTM4eckon akTMBHOCTLIO [8,9].
Mpn aTOM, HecTepougHble NPOTUBOBOCMANUTENbHbIE
cpencTtea — Hanboree LWMPOKO UCNOMb3yEMbIA B K-
HWYECKOMN NpaKTMKe Kracc NekapCTBEHHbIX CPEACTB.

lMpakTnyeckn Bce CUHTE3MPOBaHHbIE B HACTosILLEe
BpeMs HeCTepOoWAHbIe NMPOTMBOBOCMANUTENbHbIE Cpea-
CTBa in vitro GNOKNPYIOT LUKNOOKCUreHasy B COCTaBe
npoctarnaHanHo (PG)-aHOonepoKCuaCUHTETa3HOro
KOMMIeKca, He BNusst Ha akTUBHOCTb ApYrux oepmMmeH-
TOB, yyacTBylLWMKWX B meTabonname apaxvaoHOBON
kucnoTbl (dhocdonunasa, NUnokcureHasa, H3omepasa).
Mpegnonaraetcs Takke, YTo NogaBneHve cuHtesa PG,
B CBOI o4epeb, MOXET NPUBOAUTL K MHOrOOOpasHbIM
BTOPMYHbIM (hapmakonormyeckum agpdektam, Bbl-
ABMNSAEMbIM Y GOMbHbIX, NPONEYEHHbIX HECTEPOUAHBIX
NpOTMBOBOCMANUTENbHbIX CPEACTB, B TOM YuChe, CBS-
3aHHbIM C U3MEHeHEM DYHKLUMU HerTpodunos, T- u

Hwu3kast akTHBHOCTh
CYP2C9

Buorpanchopmanus HBIIC cumkena

Beicokas konuenTpanus HBIIC B

\V4

Veunenue BIpaXeHHOCTH
yJIbIIEpOreHHOro S dhexra

I1a3sMe KpoBu

YcuneHue BbIpaXKEHHOCTH
AHTHArperaHTHOro 3¢ dexra

TACTPOITATHUA

Puc. 1. Cxema mexaHu3ma pa3BuTUS racTponaTuin MHAyLmpoBaHHbIX npuemom HIMBC npu 6onesom cuHapome
B 3aBWCVMMOCTM OT HOCUTENbCTBA ansenbHblX BapuaHToB
CYP2C9*2 n CYP2C9*3.
Fig. 1. Diagram of development of the mechanism of gastropathies induced by NSAIDs in pain syndrome,
depending on the carrier of allelic variants CYP2C9*2 and CYP2C9*3.
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B-numcdountoB, cuHTE30M nerkoTpueHos u ap. Kpome
TOro, aHTUNpocTarnaHAMHOBas akTUBHOCTb HECTepo-
MOHbIX NPOTMBOBOCMANUTENbHbBIX CPEACTB OObACHSAET
HeKkoTopble NX cocyancTble 3pdeKTbl (CHUKEHWE WH-
TEHCUBHOCTU MHAYLMpOBaHHOro PG oTéka 1 apuTeMbl),
aHanbreTMyeckoe AencTBME U MPUYUHBI Pa3BUTUSA
OCHOBHbIX MOBOYHbIX peakuui (nenTuyeckas s3Ba,
HapyweHne yHKUMM TpomboumnToB, BpoHxocnasm,
rMNepTeH3uns, HapyLLeHne Krybo4KoBow ounsTpaumm).
OpHako B nocrnegHve rogpl NpeacTaBneHns o Toukax
NPUNOXEHNA HECTEPOUOHbLIX NPOTUBOBOCNANUTENb-
HbIX CPEACTB B perynauuy cuHtesa PG cylecTBeHHO
paclwmpunucb U yTouyHunuce. PaHee cuutanu, 4To
LIOI" - eanHCTBEHHBIN DEPMEHT, MHIMOMpOBaHME KO-
TOPOro CHMXaeT cnHTe3 PG, yyacTByHOLLMX B pa3BUTUK
BOCManeHus, n «HopmanbHbix» PG, perynupyoLimx
dyHKUMM XKernyaka, novek v Apyrux opraHos. Ho nosxe
ObInn oTKpbITEI ABe u3odopmbl LIOIM (LOM-1 n LOT -
2), urparoLime pasnuyHyo porb B perynsauum cuHTesa
PG [10,11]. UmeHHo LIOI-2 perynupyet cuntes PG,
WHAYLMPOBaHHbIV Pa3nM4HbIMY NPOTUBOBOCMANUTENb-
HbIMW CTUMYNamMu, B TO BpeMs Kak akTuBHOCTb LIOIM-1
onpegensieT npogykuuo PG, npyHuMmaroLmx yyacTme B
HOpMaribHbIX (PM3NONOrMYECKMX KIETOYHbBIX peaKLnsX,
He CBsi3aHHbIX C pa3BuTMem BocnaneHus. MNpeasapu-
TernbHble pe3ynbraTbl, MOofyYeHHbIe NoKa TONbKO B OMbl-
Tax in vitro, nokasanu, YTo HEKOTOPble HECTEPOUAHbIE
NpOTMBOBOCNANUTENbHbIE CPeACTBa B paBHOW CTENEHN
uHrnoupytot LOI-1 n LOI-2, B 1o Bpems kak gpyrue
B 10-30 pa3 cunbHee MOAaBnsAnM LMKINOOKCUreHasbl
-1, Yem UMKNOOKcUreHasbl -2. TN pe3ynbTaTbl UMEKT
OYeHb BaXXHOE 3HadeHue, Tak Kak no3BonsAT obbsc-
HUTb 0COBEHHOCTU (PapMaKoformM4eckor akTUBHOCTU
HecTepouaHbIX NPOTUBOBOCMANUTENbHbLIX CPEACTB U
NPUYMHBI Pa3BUTUS HEKOTOPbIX NOBOYHBIX 3 EKTOB,
Hanbonee MPUCYLLUMX CUMNBHBIM UHIMBUTOPaM LMKMO-
okcureHasbl [12,13].

JdenctBntenbHO, XOpoLWo M3BECTHO, 4To PGE2 n
PGI2 okasbiBalOT NPOTEKTUBHOE OENCTBME HA CrU3K-
CTYI0 XenyaKka, YTO CBSI3bIBalOT C MX CMOCOBHOCTbLIO
CHMXaTb XEenyAo4YHYH CEKpeLuMo CONAHON KUCMOThbI
W yBenu4mMBaTb CUHTE3 LIMTONPOTEKTUBHLIX BELLECTB.
MpennonaraeTcs, YTO XenyaAo4HO-KULLEYHbIE OCIOXHE-
HWSi HECTEPOUAHbBIX MPOTUBOBOCNANMUTENbLHbIX CPEACTB
CBsi3aHbl C NOAABNEHNEM MMEHHO LIMKINOOKCUreHasb! -1.

Jpyrum UmKnooKcureHasnbIM NPOAYKTOM SBASIETCA
TpombokcaH A,, UHrMBMpoBaHUe CUHTEe3a KOTOPOro
HecTeponaHbIX NPOTMBOBOCMANUTENbHbBIX CPEACTB
HapyllaeT arperauuio TpomboLMTOB 1M cnocobeTByeT
kpoBoToumBocTu. Kpome Toro, PG urpatT BaxHy
ponb B perynauuu knybo4ykoBon ounstpaumm, cekpe-
UMM peHUHa 1 nogaepXaHum BOOHO-3NEKTPONUTHOIO
6anaHca. O4yeBMaHO, YTO MHIMBUpoBaHne PG moxeT
NPVBOAUTL K pasHOOBpasHbIM HapyLLeHNAM yHKLUN
noyek, 0co6eHHO Y 6OMbHbLIX C CONYTCTBYOLLEN NOYEY-
How natonorven. OgHako, HeCMOTpSA Ha MHoroobpasune
HexenaTenbHbIX NIEKapCTBEHHbIX CPEACTB N MEXaHN3-
MOB, Nnexalmnx B UX OCHOBe, Hanbornee KIMHUYecKn
3HAYMMOWN HexenaTenbHOW NeKkapCTBEHHON peakumen
HeCTepOoUAHbIX NPOTUBOBOCMNANUTENBLHbLIX CPEACTB SAB-
NSATCA racTponaTtum, Kotopble passusatotca B 10-15%
cnyyaeB ANUTENbHOO NPUMEHEHUS HeCcTepOoUaHbIX
NpOTUBOBOCNANUTENbHbIX CPEeACTB.
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CnegyeT OTMETUTb, YTO YXXe AABHO U3BECTHbI
hakTopbl pUcka pasBUTUSA STUX OCIIOXKHEHUIN, N HaMK
BbISIBIEH €Lle OAWH Takon PakTop - reHeTMYEeCKUn, a
WMEHHO - reHeTnyeckunin nonumopdgumsm CYP2C9.

len CYP2C9 koampyeT u3oepmeHT LUToxpoma
P-450 2C9 (CYP2C9), ocywecTBrsawowmi buotpaHc-
dopmMaLuio HeCcTepOUaHbIX NPOTUBOBOCMANMUTENbHbIX
npenapatos (HMNBC), Bkntoyasa cenekTnBHble UHIMOU-
Topbl UmknookeureHasbl-2 (LOM-2) [Kykec B.T., 2004].
MoaTomy MOXHO OXuAaTh, YTO Y HOCUTENEW annernbHbIX
BapuaHToB CYP2C9*2 n CYP2C9*3, oTmevaeTcs no-
BblLLIEHWNE KOHLEHTpaLMM HECTePOUAHbIX NPOTUBOBOC-
nanuTenbHbIX CPeaCTB B Mia3Me KPOBU, U NOBbILLAETCH
PWCK BO3HWKHOBEHUS HeXXenaTenbHbIX NIeKapCTBEHHbIX
peakuun.

Mcxoasa 3 npoBedeHHbIX paHee uccrneaoBaHUn
MOXHO cAenaTtb BblBO4 O TOM, YTO MPaKTUYECKM Bce
HecTepouaHble NPOTUBOBOCNANUTENbHbIE CpeacTBa
meTtabonusnpytotcs CYP2C9, a nonumopdusm ero
reHa, B BMAe HOCUTENbCTBA anmnenbHbIX BapuaHToB
CYP2C9*2 n CYP2C9*3, MOXeT BNMMATb Ha dhapmako-
KMHETUKY STUX NEKapCTBEHHbIX CPEACTB, YeM 1 Bbin 06-
yCroBIeH BbIGOP AMs aHanmsa nsyvyaemon accoumanmm
cryyaeB racTponaTtui Npu NPUMEHEeHUN HECTEPOUHbIX
NPOTMBOBOCNANUTENbHbIX CPEeACTB.

WTak, Hawn gaHHble No3BOMSAOT rOBOPUTL O TOM,
YTO HOCUTENLCTBO annefnbHbix BapuaHToB CYP2C9*2
n CYP2C9*3 Heobxoammo paccmaTtpmBaTh B KadecTBe
dakTopa pucka pasBUTUSA racTponaTuii Npu NnpumMeHe-
HWW HECTEPOUAHbIX MPOTUBOBOCMANUTENBHBIX CPEACTB.
MOXHO NPeanonoXuTb, YTO AN CHUKEHNS pUCKa HeXe-
naTernbHbIX NIeKapCTBEHHbIX peakuuii Npy NpUMeHeHm
HeCcTepouaHbIX NPOTUMBOBOCMNANUTENbHbIX CPeacTB Y
3TOW KaTeropmu naumMeHToB Heobxoaumo nUx COBMeCT-
HO€ Ha3Ha4yeHue ¢ MHIMBUTOpamMm NPOTOHHOIO Hacoca.

3akntoyeHue. [JOCTOBEPHO 3HAYUMbIX Pas3nUyni
yactot annenen CYP2C9 n CYP2C19 mexay rpynna-
MW NaUMEHTOB C OCMOXHEHUsIMU 1 6e3 OCNOXHEHUN
CO CTOPOHbI >XeMNyAO4YHO-KULLEYHOrO TpakTa Ha ¢oHe
npuéma HecTepouAHbIX MPOTUBOBOCHANUTENbHbIX
cpencTB M UHIMBUTOPOB MPOTOHHOMO Hacoca He Bbl-
aBneHo. CnegoBaTtenbHO, HEOOXOAUMO AanbHeullee
N3y4YeHune 4YacToT annenem u reHoTUNOB MO annernbHbIM
BapuaHTam CYP2C9*2 u CYP2C9*3 cpean 6onbHbIX C
boneBbIM CMHOPOMOM, NMPUHMMAaBLUUX HECTEPOUAHbIE
NpoTMBOBOCMANUTENbHbLIE CPEACTBA.

lMpo3payHocmb uccnedosaHus. ViccnedosaHue He
umMerio crioHcopckoli Modo0epKU. A8MOP HeCem OHYH
omeemcmeeHHOCMb 3a nNpedocmasreHue OKOHYamersib-
Hol eepcuu pyKonucu 8 rnevamse.

Heknapayusi o puHaHcoebIXx u Opyaux e3aumo-
omHoweHusx. Bce asmopbl npuHumanu yyacmue 8
paspabomke KoHuenuuu, dusaliHa uccrnedoeaHusi u 8
HanucaHuu pykornucu. OKoHYamerbHasi 8epcusi pyKonucu
6b11a 0006peHa scemu asmopamu. ABMopbI He ronyYanu
20Hopap 3a uccriedosaHue.
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Pedepar. BBegeHue. MynstucnupansHas KOMMbOTEPHAst aHrmorpadums KOPOHapHbIX apTepun SBASETCA MeTOA0M
BblIOOpa AN NpoBeAeHUsi paHHEN HEVMHBA3WBHOW AMAarHOCTMKM KOPOHApPHOro aTepockneposa W, criefoBaTernbHo,
nwemmyeckon 6onesHn cepgua. KonvyecTBeHHble NoKa3aTenu anvkapamanbHOro XMpoBOro Aerno AOCTOBEPHO ac-
COLMUPOBAHbI C KOPOHAPHBLIM aTEPOCKIEPO30M U CBA3aHbI C BO3MOXHBIMU CEPAEYHO-COCYANCTBIMU COObITUSMN Be3
CBSI31 C TpaguUMOHHbIMU dhakTopamu pucka. Lienblo nccnegoBaHus SIBUNOCh YCTAHOBIEHWE B3aMMOCBSA3M YPOBHSA
npoBocnanuTenbHbIX aaUMoOLMTOKMHOB Y 06bEMHO-NIMHENHBIX NapaMeTpoB NapakapAnanbHOro XMpoOBOro AEMNo y
D0nbHbIX C KOPOHaPHLIM aTepockiepo3om. MaTtepuansl u meToabl. O6cnenosaHo 135 nauneHToB (74 Myx4uHbl (52%)
1 61 xeHwmHa (48%)) c NOATBEPXKAEHHON NLeMUYecKon BoNesHbIO cepala Unu ¢ Nogo3PEHUSIMU Ha ULLEMUYECKYHD
OonesHb cepaua B Bo3pacte oT 45 no 80 net. Bce naumneHTbl 6binn pasgeneHbl Ha 2 rpynnbl: rpynny HabnoaeHus m
rpynny cpaBHeHus. [pynny HabntogeHus coctaBuny 88 nauneHToB, 56 (63%) My»umH 1 32 (37 %) KEHLLMH - NaLMeHTbI
C KOpPOHapHbIM aTepocknepo3om. B aTy rpynny BOLWNW NauneHTbl C O4HO-, ABYX- 1 MHOTOCOCYAMUCTBIM MOPaXEHNEM
KOpPOHapHbIX apTepuii, a Takke ¢ remogmHaMmmyeckn HeaHauynmbimm (CAD-RADS<2) 1 3Ha4YMMbIMK y4acTkammn CTeHo3a
(CAD-RADs=3). 'pynny cpaBHeHus cocTaBunn 47 nauveHToB 6e3 KOpoHapHOro atepockreposa. Bcem nauneHtam
6bIn Npov3BeAeH NoACHET KONMMYECTBEHHBIX NMOKa3aTenen kapamanbHoro v abaoMUHaNbLHOIO XMPOBbIX AeNo METOAOM
KOMMboTEPHON ToMorpadun. Pesynbratbl. O6bem anmkapanansHOM XUPOBOW TKaHW Obin JOCTOBEPHO BbilLE Y NNy,
C MweMmnyecKon 6onesHbIo cepala OTHOCUTENBHO NaLMEHTOB rpynnbl cpaBHeHUs. O6beM abooMUHaNbLHOW XUPOBOW
TKaHW, Takke Obin Bbille Yy 60mbHbIX ocHOBHOM rpynnbl (p<0,001). O6beM BUCLEPanbHON XMPOBOW TKAHU Y NALMEHTOB
C vleMmnyeckol 6onesHbto cepaua 6bin 6onblue B 1,43 pa3a no cpaBHEHMIO C rpynnoi cpaBHeHus (p<0.05), nnowaab
anuKapananbHOWM XMPOBOWM TKaHU CTAaTUCTUYECKM He oTnnYanack Mexay Asyms rpynnamu (p>0.05), nnowaab Bucue-
panbHOW XMPOBOW TkaHu Gbina B 1,62 pasa (p<0.05) Bbille y NauMeEHTOB € neMuyeckoi 6onesHbto cepaua. Pasnuuuns
B rpynnax ¢ reMogvHaMM4eckn He3Ha4YMMbIMKU CTEHO3aMW Y FeMOAUHAMMUYECKN 3HAYNMbIMY CTEHO3aMU KOPOHAPHbIX
apTepuit bbinn ctatuctudeckn goctosepHbiMu (p<0.05). BbiBoAbl. Y NauneHToB € Mwemmnyeckor 6onesHblo cepaua
cTeneHb yBENMYeH1s anvkapananbHoro u abgoMyMHanbHOTO XXupa KoppenupyeT € TSXKECTbIo aTepockiepo3a KopoHap-
HbIX apTepuii. JlTabopaTopHas AnarHoCcTKa aannoKUMHO-LIMTOKUHOBOTO MPOMUIs ABNSIETCS BaXKHbLIM MPOrHOCTUYECKMM
(HaKTOPOM TSHKECTU KOPOHAPHOIO aTepockieposa.

KntoyeBble cnoBa: KT-kopoHaporpadus, 3KTonn4eckne Xmposble Aeno, aTepockrepo3 KOPOHAPHBLIX apTepuit, anu-
KapauanbHas XuMpoBasi TKaHb, BUCLepanbHas Xuposas TkaHb, abgomMunHanbHoOe XMpoBoe Aeno, reMoavHaMU4eckm
3Ha4YMMble Y4acTKN CTEHO3a KOPOHAPHbIX apTepui, reMOAUHaMUYECKN HE3HAYMMbIE YHACTKM CTEHO3a KOPOHapPHbIX
apTepui, aauNOHEKTUH, NENTUH.
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Abstract. Introduction. Multispiral computed angiography of the coronary arteries is the method of choice for the early
noninvasive diagnosis of coronary atherosclerosis and, therefore, coronary heart disease. Quantitative indicators of
epicardial fat depot are significantly associated with coronary atherosclerosis and coupled with possible cardiovascular
events without reference to traditional risk factors. Aim of this study was to establish the relationship between the
proinflammatory adipocytokine levels and the volumetric-linear parameters of paracardial fat depots in patients with
coronary atherosclerosis. Materials and Methods. 135 patients (74 men (52%) and 61 women (48%)) with confirmed
and suspected coronary heart disease were examined, aged 45 to 80 years. All patients were divided into 2 groups:
Study group and comparison group. The study group consisted of 88 patients with coronary atherosclerosis, 56 men
(63%) and 32 women (37%). This group included patients with one-, two- and multivessel coronary artery lesions,
as well as with hemodynamically insignificant (CAD-RADs<2) and significant (CAD-RADs23) stenosis areas. The
comparison group consisted of 47 patients without coronary atherosclerosis. Quantitative indicators of cardiac and
abdominal fat depots were calculated for all patients by means of computed tomography. Results and Discussion.
The volume of epicardial adipose tissue was significantly higher in individuals with coronary heart disease, as compared
to patients in the comparison group. The volume of abdominal adipose tissue was also higher in patients of the main
group (p<0.001). The volume of visceral adipose tissue in patients with ischemic heart disease was 1.43 times larger
than in the comparison group (p<0.05), the area of epicardial adipose tissue did not statistically differ in the two groups
(p>0.05), and the area of visceral adipose tissue was 1.62 times (p<0.05) larger in patients with ischemic heart disease.
Differences in the groups with hemodynamically insignificant and significant coronary artery stenoses were statistically
valid (p<0.05). Conclusions. In patients with coronary artery disease, the degree of increase in epicardial and abdominal
fat correlates with the severity of coronary artery atherosclerosis. Laboratory tests of the adipokine-cytokine profiles is
an important prognostic factor of coronary atherosclerosis severity.

Keywords: CT-coronarography, ectopic fat depots, atherosclerosis of the coronary arteries, epicardial adipose tissue,
visceral adipose tissue, abdominal fat depot, hemodynamically significant areas of stenosis

For reference: Djuraeva NM, Ikramov Al, Khaibullina ZR et al. Relationship between proinflammatory adipocytokine
levels and volumetric-linear parameters of ectopic fat depots in patients with coronary heart disease. The Bulletin of
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B BegeHune. OcobeHHOCTM pacnpegeneHus
BMCLEPanbHON XXMPOBOW TKaHW, PaBHO Kak W
ee BocnarneHue n ero metabonuyeckre NOCNeacTeus,
MMEIOT BOMbLLOE KIMMHUYECKOE 3HAYEHNE B OTHOLLEHUN
OXUPpEeHUs, caxapHoro Anabeta v cepaevyHo-cocyau-
cTbix 3abonesanuii [1]. B nybnukaumsx D.E. Chusyd et
al. (2016) 6bIno NokasaHo, YTO «B Cry4YasX OXUPEHUs
1 nunogmcTpodumm macca BucLepanbHON XNUpPOBON
TKaHN MOXET 9KTOMMYECKN yBENMYMBaTLCS B 06nacTsXx,
KOTOpbIE MOTYT BIINSITb HA BOCMPUMMYNBOCTb DOMNbHbIX
K atepockneposy» [2]. B OTHOLLEHWM anrKapananbHOro
1 NEepUBACKYISAPHOTO Xupa Takke Obinv caenaHbl He-
cKonbko 3akntodeHun. B yactHoctn, X.Y. Qi n coaBT.
(2018) oTmeyatoT, 4YTO «3MMKapAManbHbIA XUP Haxo-
ONTCA B HENnocpeacTBeHHoW 6nm3octn oT Muokapaa,
obecneynBas 06LLYID MUKPOLUPKYNSALMIO C onpeae-
neHHbIMKM obnacTaMu cepgua M SBMSsACb B ABa pasa
MeTabonmnyeckn akTUBHeE, YeM APYrue XXUpoBble Aeno,
a nepuBaCcKyNAPHbIA XXUP, OKPY>KatoLLUA KPOBEHOCHbIE
cocyabl, MOXET HenocpeacTBeHHO cnocobcTBOBaTh
CcTeneHn TOHyca COCyAdoB, MPOU3BOASA MHOXECTBO
OMOaKTMBHBLIX MOMEKYI, BKIoYas agunokunHbel (Ha-
npvmMep, NenTuH, agUnoHEKTUH, OMEHTUH, BUCKATUH,
PE3UCTUH W anernuH), LUTOKNHBI/XEMOKNHBI, CTAHOBUTCS
ONCAYHKLUMOHAmNbHbLIM B YCIIOBUSAX OXUPEHUSA, MOXET
nepeknounTbLC ¢ 06ecnevYeHnss aTeponpoOTEKTOPHON
ponun Ha CTUMyNAUMIO atepockneposay [3].

[lo HacTosiLLero BpemMeHu NPOBEAEH psif, KIUHMYe-
CKUX MCCNeaoBaHUii No 3HAYMMOCTN MopdoMeTprYe-
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CKUX MoKasaTenew nokanbHbIX XMPOBbIX Aeno cepaua
n cocynoB. Tak, G. lacobellis n coasT. (2015), oueHunB
TONWMHY 3NMKapguanbHOro Xumpa ¢ NOMOLbI 3XO0-
Kapauorpadguy B KOropte naumeHToB C MWEeMUYECKON
6onesHbio cepala BbIBUMU 3aBUCUMOCTb CHUXKEHUS
TOMLWMHBI 3MMKapanansHOro Xupa oT MCXO4HOIo YPOB-
HA Ha 29% yepe3 3 1 36% 4vepes 6 mecsLeB Ha oHe
npvema metdopmuHa/nuparnyTtuaa [4]. NpoBeaeHHble
paHee uccnegoBanus Fujimoto S n coasT. (2021) npo-
OEMOHCTPMpPOBasnv B3aMMOCBA3b MeXay YBENNYEHNEM
Konm4ecTBa NepuKOPOHapHON XXMPOBOW TKaHM C pa3Bu-
TMEM aTepOoCKNeposa, apTepmanbHOM TMNEPTEH3NEN U
KanbLMHO30M KOPOHapHbIX apTepun [5]. LA. Sjoestrom
1 coaBT. (2018) oueHunu pesynesTaTbl NCMOMNb30BaHMUSA
MeToAMKN onpefeneHns obbema BuUcLeparnbHON Xu-
pOBOW TKaHW abAoOMUHaNbHOM 0bracTn 1 ykasbiBatoT
Ha ee npeuMmyLLecTBa B CPaBHEHUU C MIOCKOCTHbIM
onpeaeneHnem nrnowiaan BUCLEpanbHON XUPOBOWN
TKaHu. Nony4eHHble gaHHble 06 yBenMyeHun noka-
3aTenen pacnpocTpaHEHHOCTU OXUPEHUsI MO pesyrb-
TataMm BOSIIOMETPUYECKOro aHanmsa AeMOHCTPUPYIOT
3P PEKTMBHOCTb AAHHOIO NOAXOAA K KONMYECTBEHHON
oLeHKe BUCLEepanbHOW XXMPOBOW TKaHW, kKak OQHOrO 13
OOKa3aHHbIX (hakTopoB, CMOCOOCTBYOLINX Pa3BUTUIO
1 NPOrpeccupoBaHnio cepaeyHo-cocyancTbix 3abone-
BaHuK [6].

Mpy BUCLEpPanNbHOM OXUPEHUU agunounTbl Ha-
YMHAKT aKTMBHO CEKpPeTMpoBaTb BOCMaNUTENbHbIE
aAUMNOKMHbI N CTAHOBATCS HEOTHLEMIIEMON YaCTbiO0 M-
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MYHHOW cucTeMbl. B nnaHe yyactus B BocnanuTensHOM
npouecce HanbonbLUWIA MHTEpPeC NPeAcTaBnaeT nsy4ye-
HWe Pe3nCTUHa U NenTuHa, KOTOpble CTUMYNUPYIOT Y
NOAAEPXKMBAKOT TEHEHUE aCcenTUYECKOro BOCNaneHns B
XKMPOBOW TKaHW Npu nwemuyeckon 6onesHu cepaua [7].

JlenTnH aBNAeTCca Oo4HMM U3 NEePBbIX OTKPbIThIX
agunoknHoB. Bbina gokasaHa ero ponb B perynsauuu
Beca. Pesynbratbl Hay4HbIXx paboT nokasblBaloT, YTO
YPOBEHb NENTUHA MPU OXUPEHUM MOoBbIWaeTcs B 2-5
pa3 B CpaBHEHUW C 300POBbIMU nvuamu. Y nentu-
Ha MMeeTCs CBOWCTBO MHAYLMPOBaTb aTeporeHes u
SHAOTeNnManbHy AUCYHKLMIO NyTeM akTuBauuun
BbIpaboOTKM MeamaTopoB BOcnaneHus, nponudepa-
TMBHOrO MpoLlecca B rnagkon Myckynatype cocyaoB
N KyMynsuum xonectepuHa BHYTpW Makpodaros [8].
OXunpeHne conpoBOXAaeTCs MOBbILLEHWEM YPOBHS
nentuHa u yBenuvyeHnemMm obbema XMPOBOW TKaHMU.
AavnoHekTVH obnagaer NpoTMBOBOCMANUTENbHbLIM U
aHTUaTeporeHHbIM AeCTBMAMU. YPOBEHb aauMOHeEK-
TWHA 3HAYUTENBbHO HWKE MPU PasBUTUN OXUPEHUS, B
0COBEHHOCTY BUCLEpPanbHOro Tuna oxupenus [9, 10].
Y eHCKOro nona ypoBeHb afMnoHeKTMHA Kak npaBuio
BbILLE B CPABHEHMMN C MYXYMHAMW.

Llenbto paboTbl 661110 ycTaHOBNEHWE B3anMOCBS-
31 YPOBHSA MPOBOCNANUTENbHbLIX aAUMOLUTOKMHOB U
06bEeMHO-NNHENHBIX NapamMeTpoB NapakapananbHOro
XKMPOBOro Aeno y 60bHbIX C KOPOHAPHBLIM aTepOCKIe-
po30oMm.

Martepuanbl u metoabl. O6cnegosaHo 135 na-
uneHToB (74 MyxuuHbl (52%) n 61 xeHwmHa (48%))
C MLIEMMYECKOW BonesHblo cepaLa unm nogo3peHmem
Ha uwemunyeckyto 6onesHb cepaua B Bo3pacTe oT 45
0o 80 neT, cpeaHuii Bo3pacT naumneHToB 59,6+0,61 ner.
Bce nauueHTbl 66Ny pasaeneHsl Ha 2 rpynnbl: rpynny
HabnioaeHus n rpynny cpaBHeHus. Ipynny Habnioae-
HWs cocTaBunm 88 nauuneHToB - 56 (63%) My>XHUMH 1
32 (37%) XeHLMHbI, CpeaHnin BO3pacT NaLuMeHTOB
coctaBun 59,11+9,07. B aTy rpynny BOLWAW NaLMEHTbI
C OHO- U MHOFOCOCYAWUCTbIM aTepPOCKIEePOTUHECKUM
nopaxxeHnem KOpPOHapHbIX apTepun, a Takke ¢ remo-
AnHamMuyeckn HeaHadmmbiMn (CAD-RADsS<2) n 3Hauu-
MbiMK yvacTkamu cteHo3a (CAD-RADs=3) (mabn.1).
Hanuune 13 MHOXECTBEHHbIX Y4aCTKOB CTEHO3a XOTS
©bl 0QHOrO reMoANHaMUYECKN 3HaYMMOro CTeHo3a 6bIno
OCHOBaHVeM ONns pacnpeneneHnst B OCHOBHYHO rpynny
HabnoaeHus.

Mpynny cpaBHeHns cocTaBunn 47 venosek (18 Mmyx-
4nH (38,2%) 1 29 xeHwmH (61,8%)) 6e3 kopoHapHOro
aTepockneposa no AaHHbIM KOMMbIOTEPHOW aHrMorpa-
doum kopoHapHbIX apTepuii. CpegHuii BO3pacT B AaHHOM
rpynne coctasun 55,3+5,3 ner.

[ns oLleHKM cTeneHn annkapanansHoro n abaomu-
HanbHOro OXWPEHUS BCEM MauueHTam NpPOBOAMITOCH
KOMMblOTEPHO-TOMOrpadu4yeckoe nccrnefoBaHue Ha
KomMmnbtoTepHoM Tomorpade Aquilion One — 640 Bepcun
GENESIS (Canon, AnoHus), ¢ nomowpsto onumn Fat
measurement, NyTeM LBETHOIO KOONPOBaHUS KaXaown
WHTepecytower obnacTtv B AnanasoHe paguocurHana
(oT-150 fo -70) no wkane XayHccpunga (HU) (puc.1.a).
Mpw oueHKe kKaparanbHOro OXXUPEHUS MPOU3BOANIOCH
onpeaeneHne obbema anuvkapguanbHOW XUPOBOR
TKaHW NornyaBTOMaTU4eCKNM METOAOM C BblAeNeHnem
rpaHuL, anukapga ¢ ypoBHS CTBOMA NEroYHon aprepun
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Tabnuuya 1

Knaccudmkauus CAD-RADS reporting and data system
(2016) Ans nauMeHTOB CO CTabUNbLHON GONbIO 3a rPYANHON
Table 1

Classification of CAD-RADS reporting and data system

(2016) for patients with stable pain behind the sternum

Moarpynrel CTeneHb cTeHO3a, pEKOMeHaaumm
CAD-RADS P Aau
CAD-RADS 0 CTeHO3 OTCyTCTBYET;
CAD-RADS 1 MuHUManbHbIN cTeHo3 1%-24
CAD-RADS 2 HayanbHbIl (HEO6CTPYKTVBHBIN) CTEHO3
25-49%
CAD-RADS 3 CpepnHwui cteHos 50-69%

CAD-RADS 4A | Tspkénbii cteHo3 70%-99%
CAD-RADS 4B | lleBasi rmaBHas >50% unu natonorus
Tpéx aptepun >70%)

CAD-RADS 5 TotanbHbIn cTeHo3 100%. Okknto3ms.
CAD-RADS N | HemHdbopmaTBHOE UccnenoBaHue.

[0 YpOBHSI ocHOBaHuA cepgua. OnpegeneHve o6b-
emMa anukapananbHON XUPOBOW TKaHW NPOU3BOAUIIU
npenmyLLecTBEHHO B CUCTOMY, Tak Kak B guacTtony
NPOUCXOAUT KOMMPECCUS XKMPOBOW TKAHWU U BO3MOXHO
noryyYeHne foXHbIX pe3ynbLTaTos.

OnpepgeneHne obbema abgoMUHaNBHOrO Xupa
NpoOBOAMMOCH HA HAaTUBHOM HWU3KOO4O3HOM KOMMblO-
TepHO-TOMOorpadnu4eckoM mccrenoBaHun GproLLHOM
nornocTn, C YpOBHSA nogavadparmarnsHon obnactm oo
YPOBHS rpebHer NoaB3Q0LLHbIX KOCTEN, C LBETHbLIM
KapTMpPOBaHNEM >XNPOBOWN TKaHu (puc.1.b).

Takke NpPon3BOAMMNOCH BblYMCIEHME NOoKasaTernen
nnowaan abgomMmHanbHOro xuposoro geno: Total fat
area (TFA) — obwasa nnowaab xupa, Subcutaneous fat
area (SFA) — nnowaab NOAKOXHO-XXMPOBOW KNeTHaTKK,
Visceral fat area (VFA) — nnowaab BucuepanbHon
XnpoBow knetyatku, otHoweHne VFA/TFA n VFA/SFA,
OKPY>KHOCTb XMBOTA. JTyyeBasi Harpyska npu 3Tom 6bina
MUWHMMarnbHON, Tak Kak MPON3BOAMIN OAMH Cpe3 B Ha-
TuBHOW hase npu fo3e obnyyenus 0,18 m3B (puc.2).

JlaGopatopHas gnarHocTuka BkJftoyana B cebs
onpeeneHne ypoBHen aannoHeKkTHa, nentuHa, CPb,
OHO-a n NI1-1,6,10. Matepranom cnyxuna cbiBOpoTKa
kpoBu. OnpeneneHre ypoBHSA aAUNOHEKTMHA M NeNTUHa
B KPOBM NPOBOANIOCE UMMYHOEPMEHTHBIM METOAOM
npv NomoLLM AmarHocTuyeckmx Habopos Diagnostics
Biochem Canada (DBC). YyeT pesynbratoB nNpoBO-
aunics npy nomowm Microplate Photometer MPP-96
(Biosan) Ha gnivHe BonHbl 450 nm.

Onpepenexue yposHsa anbga-®HO, UM-1, UJ1-10
B KPOBM NPOBOANIOCE UMMYHOEPMEHTHBLIM METOAOM
npw NOMOLLM anarHocTnyecknx Habopos Bektop-becr.
YyeT pesynsratoB NpoBoaumrics npy nomoLum Microplate
Photometer MPP-96 (Biosan) Ha anuHe BonHbl 450nm
1 pecepeHcHon anunHe BonHbl 620-655 nm.

MpoTokon uccnegoBaHmus ogobpeH nokanbHbIM
3TUYECKMM KOMUTETOM LieHTpa. OT KaXaoro y4acTHuKa
nory4YeHo NMUCbMEHHOE UHOPMUPOBAHHOE cornacue
Ha yyacTve B uccrnegoBaHum.

Bce paHHble, nNony4veHHble B UccregoBaHun, 3a-
Hocunucb B cBoaHble Tabnuubl Excell. Mocne pac-
npegeneHns AaHHbIX MO rpynnamM cpaBHEHMs pac-
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Region Volume (ml) Mean HU
| S 194.50

Region Volume (ml) Mean HU
B F

5033.37 -102.0 + 24.7

Puc. 1. A.3D mogenb onpegenenuns obbema
ANMKapAManbHOW XMPOBOW TKaHW
Fig. 1. A.3D model for determining the volume
of epicardial adipose tissue

=Subcutaneous Fat Area (SFA) 191.9__cm-‘- o
ViSCeTatFateAt@aUMEA ) wmme=t 007 crr1”

Body Mass Index (BMI)
VFA/TFA

Waist Circumference
Fat Threshold

26.1

0.35

98.4 cm

-150 ~ -70 HU

Pwuc. 2. Onpegenenue nnoliagen abgomMmnHanbHOro
XXMPOBOTO Aeno
Fig. 2. Determination of the areas of the abdominal fat depot

CUYATBLIBANNCH rPYNMnoBble CPeHNe U UX CTaHOapTHble
owmnbku. MNpu NpoBeAeHUN cTaTUCTUYECKOM 0B6paboTkM
MONyYeHHbIX JaHHbIX NCMOMb30Banun NapHbIn KpUTepuii
CTblogeHTa, KOPPEnsUNOHHbIN aHanns. 3a Kputepun
3HaumMmMocTu 6bina B3ATa BennynHa p <0,05.

Pesynbrathbl. [letanusaunsa yHKUMOHANBLHOIO
Knacca CTeHoKapAavu y nauueHToB rpynnbl Habnwoge-
HWUS Nokasana, 4YTo Nnpeobnaganu nuua co ctTabunbHoM
CTeHoKapamen yHkunoHanbHoro knacca 2 (®K2)
(mabn.2). NayyeHne KOMOpOMAHOCTM BbISIBUMO, YTO
apTepvanbHag rmnepTeHsus nvmenacb y 63% 6onb-
HbIX rpynnbl HabnogeHusa n'y 45% GomnbHbIX rpynnbl
cpaBHeHusa (p<0,05), caxapHbin gnabet 2 Tvna Obin
y 35% ©GonbHbIX rpynnbl HabnogeHns n'y 27% rpyn-
nbl cpaBHeHusa (p>0,05), nHoekc maccbl Tena Gonee
30 kr M2 nmencs y 47% rpynnel HabmogeHns n 15%
rpynnbl cpaBHeHus (p<0,05), 4To cTaTucTUYeckn 3Ha-
4YMMO Yalle.
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Puc. 1. B. 3D mogenb onpegenexHus obbema
abaoMunHanbHOM XUPOBOKN TKaHM
Fig. 1. B. 3D model for determining the volume
of abdominal adipose tissue

Tabnuua 2
KnuHuko-aHamHecTU4eckas xapakTepucTuKa naymMeHToB
Table 2
Clinical and anamnestic characteristics of patients
MokazaTenb N=88 %
CTteHokapausa OK | 23 26,1
CTteHokapausa OK 11 34 38,6
CreHokapaus OK I 31 35,2
Bcero 88 100%

Mo gaHHbIM KOMMNbIOTEPHO-TOMOrpaddUyecKon Ko-
poHaporpaduu 6bI10 YyCTaHOBNEHO, YTO ANS XEHLWH
b6onee xapaKkTepHbl reMoAMHaMUYECKN He3HaYMMble
CTEHO3bl KOPOHaPHbIX apTepuit, a ANs MY>X4YUH — reMo-
OVHAMUYECKM 3HAYUMBbIV CTEHO3, MPUYEM NpenmyLle-
ctBeHHo 3-4 ctenenn no CAD-RADs (mabn.3).

Tabnuua 3

PacnpegeneHne My>X4uH U XEHLUMH MO CTeNeHn cTeHo3a
KOPOHapHbIX apTepuii

Table 3

Distribution of men and women according to the degree
of coronary artery stenosis

CreneHb nopaxeHusi Bcero XKeHwmHbl | My>X4umHbl
12 (13,69 11 (12,59
FemoauHammieckm 23 (26.1%) (13,6%) (12,5%)
He3Ha4MMbl CTEHO3 p>0.05
20 (22,7%) |45 (51,19
FemopmHammieckm 65 (73.9%) (22,7%) | 45 (51,1%)
3Ha4YMMbIN CTEHO3 p<0.05
Bcero 88 32 |56 (100%)

Kak nokasanu Hawwu HabnwogeHus, y 60mnbHbIX
rpynnbl cpaBHEHUst 06beM anuKapananbHOM XXUPoBoW
TKaHW JOCTOBEPHO HE OTNNYANCS Y MYXXYMH U XKEHLLVH,
paBHO Kak 1 NnoLuagb NeprKopoHapHOro Xupa, OfHaKo
TOSNLLMHA 3NUKapAMarnbHOM XXMPOBOW TKaHWU MO 3adHen
CTeHKe MpaBoro xenyao4dka 6bina 6onbLue y XeHLmnH
OTHOCUTENbHO MyX4nH (p<0,05). Obbem anunkapau-
anbHOW X1POBOKM TKaHW BbiN JOCTOBEPHO BhiLLE Y NNLY
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C vwemmyeckon 6onesHblo cepaua OTHOCUMTENbBHO na-
LMEHTOB rpynnbl cpaBHeHWs, 06bem abgomunHansHowm
XKMPOBOW TKaHM TakKe ObiN BbilLe Y 60MbHBIX OCHOBHON
rpynnbl (p<0,001). O6bem BuUCLEpPanbHOM XMPOBON
TKaHW y NaLMEHTOB C UeMUYecKkon 6onesHbio cepaLla
6bin 6onbwe B 1,43 pasa No CpaBHEHWUO C rpynnom
cpaBHeHus (p<0.05), nnowaab anvMkapamnanbHOM X1Mpo-
BOW TKaHW CTaTUCTUYECKN HE OTNNYanach Mexay AByMS
rpynnamu (p>0.05), nnowaae B1ucLepansHOW XMPOBOWA
TkaHu Obina B 1,62 pasa (p<0.05) Bbille y naLMeHToB C
nwemmyeckon bonesHsto cepgua (mabn. 4).

O6bem anvKapavanbHOWM XMPOBOKW TKaHW Y NauneH-
TOB 63 NaToNorM4yeckux N3MeHeHN KOPOHapPHbIX apTe-
puii coctaBun 78-125 mn, y naumMeHToB C ULLIEMUYECKON
OonesHblo cepaua € reMoaMHaAMUYECKN HE3HAYMMbIM
CTEHO30M KOPOHapHbIX apTepuin 06bem anvkapavans-
HOW XXMPOBOW TKaHW cocTasun 146-178 mr, npu remo-
AVHaMNYeCKM 3Ha4YMMOM CTEHO3E KOPOHaPHbIX apTepun
178-280 mn. Pasnuyns B rpynnax ¢ remognHaMmnyeckm
He3Ha4YMMbIM CTEHO30M W FeMOAMHaMUYECKM 3HaYUMOM
CTEHO3e KOPOHAPHbIX apTepuin OblNn CTaTUCTUYECKM
3Ha4mMmbl (p<0.05). KoppenauMoHHbIn aHanm3 noka-
3aTernen anukapguanbHOM XXUPOBOW TKaHW U CTeneHu
KopoHapHoro atepockneposa (%) BbISBUI, YTO MeXAyY
06beMOM anMKapaManbHOW XUPOBOW TKaHW U cTene-
HblO CTEHO3a, a TaKkke nnoLwanblo NepukopoHapHoWn
anvKapananbHOW XXMPOBOW TKAHW U CTEMNEHbIO CTEHO3a
WUMENUCb MNONOXMUTENbHbIE CPEAHEN CUMbl KOppensLm-
OHHblE CBA3MN.

OTuW OaHHble yKa3biBalT Ha BbICOKYK MHGOP-
MaTUBHOCTb onpefeneHns obbeMHbIX nokasartenew
3KTOMUYECKUX BUCLeparbHbIX XMPOBbLIX AEnOo Yy nuy,
C nwemunyeckon b6onesHbo cepaua. Tak kak, Konude-
CTBEHHbIE MOKa3aTenu XWPOBbIX AENO KapauanbHON
obnacTtu y 60nbHbIX nemMmyeckon 6onesHbto cepaua
ObIny 4OCTOBEPHO BbILLE, YEM Y NUL, 6e3 ULLIEMNYECKON
BonesHu cepaua, a Takke, y4uTbiBas JOKa3aHHYHo rop-
MOHaIbHY aKTMBHOCTb BUCLIEParibHOM XXUPOBOW TKa-
HW, BbINK MccnegoBaHbl YPOBHU NPOBOCMANUTENbHbIX
aQunoLMTOKMHOB, a TakKe aanMOHEKTUHA B COMETAHUM
C nccnegoBaHneM ypoBHS adhdekTopa BocnaneHms —
C-peakTumBHOro 6enka y nuu, ¢ emMmnyeckomn 60nesHbo
cepgua (mabn.5).

YpoBeHb C-peakTuBHOro 6enka B rpynne Ha-
6ntogeHus coctasmn B cpegHem 10,4+3,1 mr/n un
oKasancs 4OCTOBEPHO Bbille, YEM B rpynne cpaBHe-
Hua - 3,2+0,4 mr/n (p <0,05), a Takke npeBbicUN pe-
depeHcHble 3HaveHus B 2,1 pasa. CpeaHuii ypoBeHb
WHTeprnenknHa-6 B nccnegyemMon rpynne coctaBun
4,1+0,5 nr/mn, yto B 1,4 pa3sa Bbiwe (p<0,05), yem B
rpynne cpaBHeHWs1, HECMOTPS Ha To, YTo oba nokasaTte-
ns 6bInM B Npeaenax pedepeHc-nHTepeana. 3HavyeHus
WHTepnenknHa-1 n nHTepnenknHa-10 OCTOBEPHO He
oTnM4anuck B cpaBHmBaemsbix rpynnax (p>0,05). KoH-
LeHTpauus cdaktopa Hekpo3a onyxonu-anbda Obina
5,4+0,5 nr/mn, YTO LOCTOBEPHO Bbille, YEM B rpynne
cpaBHeHus - 3,6+0,5 nr/ mn, xoT4 Takke Gbina B npege-
nax pedepeHc-nHTepBana. CpegHee 3HadeHvne agu-

Tabnwuuya 4
pynnbl cpaBHEHMs 06beM anuKapAnanbHON XXMPOBOW TKaHN BUCLIEParibHOW XUPOBOM TKaHU
y NauueHToB C UlleMnyeckon 6onesHbio cepaua
Table 4
Comparison groups volume of epicardial adipose tissue visceral adipose tissue in patients with coronary artery disease
MokasaTenb lpynna cpaBHeHus | [pynna HabniogeHusi | 3HayeHue p
MHpoekc macchl Tena (Kr/m?) 27,7+3,7 29,7443 >0.05
Ob6bem anvkapananbHOW XXNUPOBOWM TKaHU 127,8+15,5 166,2+14,7 <0.001
Obbem BUCLEParnbHOW XXMPOBOW TkaHN abaoMUHanbLHOM obnactu 3003,2+330,9 4382,8+230,0 <0.001
Tab6bnuuya 5
O6beMHbIe NoKa3aTernen 3KTONMYeCKMX BUCLIEparibHbIX XXUPOBbIX AENO Yy UL C UlieMuYecKkon 6onesHblo cepaua
Table 5
Volumetric indices of ectopic visceral fat depots in individuals with coronary heart disease
JlenTuH AONNOHEKTUH
MepemeHHas
r p r P
Bospacr (ner) 0.45 <0.05 0.16 0.35
WHpekc macebl Tena (kr/m?) -0.02 0.9 -0.16 0.3
O6bem annkapananbHON XXMPOBOW TKaHM 0.52 <0.001 -0.2 0.1
Obbem BUCLEPArbHOW XXUPOBOW TKaHM 0.3 <0.05 -0.14 0.3
abaoMuHanbHoM obnactu
C-peaKTuBHbI 6enok 0.4 <0.05 -0.4 <0.001
VHTepneiiknH-6 0.07 0.7 -0.2 0.1
WHTepnenknH-10 -0.1 0.4 -0.05 0.7
ViHTepneliknH-1 -0.08 0.6 0.1 0.4
dakTop Hekpo3a onyxonu-a 05 <0.001 -0.3 <0.05
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NOHEKTUHA B rpynne HabniogeHus coctasmno 8,6+1,3
Mr/mn, Torga kak B rpynne cpaBHeHus - 14,9+3,8 mr/
MI1, YTO gocTtoBepHo Huxe (p <0,05). Noanoporosoe
NoBbILLEHNE LUTOKMHOB MHTEprenknHa-6 n gakropa
Hekpo3a onyxonu-anbda, NoTeHLuManbHbIM NPoAyLIEH-
TOM KOTOPbIX SABIISIETCS BUCLIEparibHas >XMpoBas TKaHb,
yKa3blBaeT Ha BOBMEYEHHOCTb IKTOMUYECKUX Kapau-
anbHbIX XXMPOBbIX 4EMNO0 Y UCCref0oBaHHbIX MaLMeHTOB.
370 NoATBEPXKOEHO KOPPENSALMOHHBLIM aHann3om. Tak,
Oblnia o6HapyXeHa cpeaHel cunbl 4OCTOBEPHAst Nps-
Masi CBSi3b Mexay 06beMOM anvKapauanbHON XUPOBOW
TKaHW U NeNTUHOM, 0GbEMOM BUCLEPATIBHON XXMPOBOW
TKaHW 1 NEeNTUHOM, YTO YKa3blBaeT Ha akTUBHYH Npo-
OYKUMIO NenTrHa B anuKapgunanbHOWM XXMPOBOW TKaHM
y 60nbHbIX MWemMnyeckon 6onesHblo cepaua.

BbiBoabl. [MauneHTbl ¢ Uwemmnyeckor 6onesHbo
cepaua umenun 4oCToBeEpPHO Gornee BbICOKUI CpedHui
obbem anukapgvanbHOM XMUPOBOW TKaHM U 00beM
BMCLIEPANbHON XMPOBOW TKaHW abaoMuHanbLHON 06-
nacTtu, Yyem nuua 6e3 y4acTKkoB CTEHO3a KOPOHaPHbIX
apTtepuii. [lo nabopaTopHbIM OaHHBIM, Y NALMEHTOB C
aTepoCKepo3oM KOPOHApPHbIX apTepuin oTMevannchb
nocToBepHo 6onee Bbicokue 3HavyeHus C-peakTMBHOIO
6enka, MHTepnerkMHa-6, aktopa Hekpo3a Onyxonu
-a, NenTuHa, Yem y nuy 6e3 atepocknepo3sa. Koppens-
LUWOHHBIM aHann3om 6binv BbisiBNEHbI JOCTOBEPHbIE
npsiMble B3anMOCBSA3M NeNTUHA C BO3pacToM, 06bLeMOM
anuKapananbHOW XWPOBOW TkaHM, o6beMoM BuCLe-
panbHON XMpoBoKn TkaHu, C-peakTUBHbIM GenkomM u
hakTopa HeKpo3a ONyxonn-a, YTo yKkasblBaeT Ha BKNaz
3MMKOPOHAPHOIO U abaoMUHANBHOMO XUPOBOFO AENO
B pasBMTME reMOAUHAMWUYECKN 3HAYMMOro CTeHOo3a
BCIeACTBME aTepOCKNePOTUYECKOro NopaeHMs Kopo-
HapHbIX apTepun.

lpo3payHocmb uccnedoeaHus. ViccriedosaHue He
UMeno croHcopckoli Mo0depxKU. ABmMop Hecem rosHyo
omeemcmeeHHOCMb 3a npedocmasieHue OKoOHYamerib-
HOU eepcuu pyKonucu 8 nevame.

Heknapayus o ¢puHaHcoebIx u Apyaux e3aumMo-
OomHoweHusix. Bce aemopbl npuHumManu yd4acmue 6
paspabomke KoHuenuuu, du3aliHa uccriedosaHusi U 8
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HanucaHuu pykonucu. OKoHYamesbHasi 8epcusi pyKonucu
6bi1a 0006peHa scemu asmopamu. A8mopb! He Mosydanu
20Hopap 3a uccredogaHue.

JINTEPATYPA / REFERENCES

1. Chait A, den Hartigh LJ. Adipose Tissue Distribution,
Inflammation and Its Metabolic Consequences, Including
Diabetes and Cardiovascular Disease. Front Cardiovasc
Med. 2020 ;7:22. DOI: 10.3389/fcvm.2020.00022

2. Chusyd DE, Wang D, Huffman DM, Nagy TR. Relation-
ships between rodent white adipose fat pads and human
white adipose fat depots. Front Nutr. 2016; 3:10. DOI:
10.3389/fnut.2016.00010

3. Qi XY, Qu SL, Xiong WH, et al. Perivascular adipose
tissue (pvat) in atherosclerosis: a double-edged sword.
Cardiovasc Diabetol. 2018; 17: 134. DOI: 10.1186/s12933-
018-0777-x

4. lacobellis G. Local and systemic effects of the multifaceted
epicardial adipose tissue depot. Nat Rev Endocrinol. 2015;
11(6):363-371. DOI: 10.1038/nrendo.2015.58

5. Fujimoto S. Development of comprehensive coronary
assessment using coronary computed tomography
angiography - Possibility of novel imaging markers
for coronary inflammation. International Journal of
Cardiology. Elsevier BV. 2021: 363-371. DOI: http://dx.doi.
org/10.1016/j.ijcard.2021.05.025

6. Wu FZ, Wu CC, Kuo PL, Wu MT. Differential impacts
of cardiac and abdominal ectopic fat deposits on
cardiometabolic risk stratification. BMC Cardiovasc Disord.
2016; 16(1):32. DOI: 10.1186/s12872-016-0195-5

7. GoyalA. Is there a paradox in obesity? Cardiology Review.
2014; 22(4):163-170. DOI: 10.1097/CRD.0000000000
000004

8. Hong HC, Hwang SY, Park S. et al. Implications of
Pericardial, Visceral and Subcutaneous Adipose Tissue on
Vascular Inflammation Measured Using 18FDG-PET/CT.
PLoS One. 2015; 10: 94. DOI: 10.1016/j.cjca.2014.08.004

9. Fuster J.J. Obesity-induced changes in adipose tissue
microenvironment and their impact on cardiovascular
disease. Circulation Research. 2016; 118(11): 1786-1807
DOI: 10.1161/CIRCRESAHA.115.306885

10. Nakamura K, Fuster J, Walsh K. Adipokines: a link bet-
ween obesity and cardiovascular disease. J Cardiol. 2014;
63 (4): 250-9. DOI: 10.1016/j.jjcc.2013.11.006

BECTHWUK COBPEMEHHOW KJIWHWYECKON MERWLNHbI 2023 Tom 16, npun. 2



© M.X. Ucmannosa, J1.P. IOHycoBa, IB. Xaiinaposa, J1.LLI.A6aynnaeBa, 2023
YOK:7696.332-796.422.12/16:796.92-519.63 DOI:10.20969/VSKM.2023.16(suppl.2).19-23

MYNIbTUMOAJIbHAA BUBYAJTU3ALIUA OCTOXXHEHUH
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Pecbepat. BeegeHune. COVID-19 - noTeHUManbHO Tsxénas ocTpas pecnmpaTopHas UHMEKUMS, Bbi3biBaemasi Kopo-
HaBupycom SARS-CoV-2 (2019-nCoV). B HacToswme Bpemsa naHgemuss COVID-19 saensietcs rmobanbHowm yrpo3on,
CYLLECTBEHHO BNUSIIOLLIEN HA Pa3nMYHbIE OpraHbl Y CUCTEMbI OpraHn3ma, B TOM YUCIIE Ha YEMOCTHO-NULEBYHO 06nacTb.
Llenb nccnenoBaHus - onucath pesynsTaThl BU3yanu3aunoHHbIX METOANK ANArHOCTUKM PUHOPBUTaNbHOro MyKOpMmUKo3a
y NauUMEeHTOB C caxapHbiM anabetom, nepeHeclimx COVID-19. MaTtepuansi U meToabl. bbin npoBefneH aHanua Kom-
NbIOTEPHON TOMOrpacmm U/unm marHMTHO-PE30HAHCHOM TOMOrpadumn ¢ OCNOXHEHUAMU YeNtoCTHO-NMLEBON obnacTtu
y 56 naumeHToB ¢ caxapHblm anabetom, nepeHecmx COVID-19. Pesynbrathl. Bce nauneHTsl nMenu cuHycuT u og-
TanbMonornyeckne cuMnTomsbl. locneaoBaTenbHOCTb aHaTOMUYECKMX NOPaXeHWIA: NONOCTU HOCA, BEPXHEYENOCTHON
nasyxwu, opouT 1 KNETOK peLleTyaTon nasyxu Habnoganack y Bcex naumeHToB. BeiBogbl. CTeneHb pacnpocTpaHeHust
pYHOOPBUTaNBLHOTO MyKOPMUMKO3a MOXET ObITb OnpeaeneHa C MOMOLLbIO KOMMbIOTEPHOW ToMorpadumn nu MarHUTHO-
pe3oHaHCHOM ToMorpadhum Anst BeIABNEHNUS ECTPYKLUM KOCTU, MHUILTPALIMU U MHBA3MK B OKpYXatoLue TkaHn. Kom-
nbtoTepHas ToMorpaduns NpuaaTodHbIX Nasyx ABNSeTcs MeToaoM Bbibopa npu NoAo3peHun Ha rpubkoBble MHeKLuK,
Takue Kak pvHoOopOUTanbHbIA MyKOPMMUKO3. MarHMTHO-pe3oHaHCHY0 ToMorpaduilo MArkux TKaHel pekomeHayeTcs
NpoBOAWTL MPW NOAO3PEHUN HA MHBAa3UKO TPMBKOBOrO MpoLiecca 3a Npeaernbsl NPMAAToOYHbIX Nasyx Hoca.

KnioueBble crnoBa: MynstumoganbHasi, BU3yanusaunsi, OCIOXHEHWs, YenoCTHO-NuLeBas obnacTtb, MyKOPMUKO3,
MCKT, MPT, COVID-19.
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MULTIMODAL IMAGING OF MAXILLOFACIAL COMPLICATIONS
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Abstract. Introduction. COVID-19 is widely known as a disease that causes respiratory dysfunction. However, it is also
associated with many extrapulmonary manifestations and complications, such as gastrointestinal and hepatocellular
complications, neurological diseases, and maxillofacial complications. Aim of this study was to describe the MSCT and
MRI findings in 56 patients with COVID-19-associated rhino-orbital mucormycosis. Materials and Methods. CT and/
or MRI imaging was performed on 56 patients with diabetes mellitus who recovered after having been diagnosed with
COVID-19 and had maxillofacial complications. Results and Discussion. All patients had sinusitis and ophthalmic
symptoms. In all patients, there were the sequential anatomical lesions of nasal cavity, maxillary sinus, orbits, and
lattice cells. Conclusions. Computer tomography or magnetic resonance imaging can be used to evaluate the spread
of rhino-orbital mucormycosis to detect bone destruction, infiltration, and tissue invasion. Computer tomography of
paranasal sinuses is the method of choice at suspicion on mycotic infections, such as rhino-orbital mucormycosis. It
is recommended to perform magnetic resonance tomography of soft tissues at suspicion on mycotic invasion beyond
paranasal sinuses.
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BeaeHue. 3a nocnegHue HeCKONbKO NeT Ha-

6nogaeTca pocT YacToTbl FPUBKOBBLIX CUHYCK-
TOB. 370 0BYCMNOBMEHO CYLLECTBEHHBIM YBENNYEHMEM
yucna nauneHToB C pakTopaMu pUcKa KX pasBuTus,
TaKMMU Kak UMMYHOAEMULIMTHBIE COCTOSHUS, Bbl3BaH-
Hble ONUTENbHbIM UCNOMNb30BAHWEM [TTHOKOKOPTUKO-
CTEepoVaoB U UMMYHOCYMNPECCUBHBIX MpenapaTos, ca-
XapHbI gnabeT, OHKONornyeckme u remaTonornyeckme
3abonesaHus [1,2].

[o naHaemumn kopoHaBupycHown 6onesHn 2019 roga
(COVID-19) o Mykopmuko3e coobLuanoch B eaNHUYHbIX
crny4yasx U3 pasHbIX Yronkos mupa. HegasHsia ny6nu-
kaumsa Esponerickon KoHdegepaumm meguumMHCKON
Mukonorum n MexayHapogHoro obuiectsa MUKO30B
YyeroBeka BblSBUNA ThiCAYY ClyvaeB puHoopbuTans-
HOro MyKOpMumko3a, accoummpoaHHoro ¢ COVID-19[3].

MyKopMMKO3 — yCNOBHO-NaToreHHass uHdekums,
BbI3blBaeMas rpubamu knacca Zygomycetes otpsaga
Mucorales. MpuHagnexawme k otpagy Mucorales
rpyvbkun NoapasnensitoTes Ha LeCTb CEMENCTB, NpUYeM
BCE OHW MOTYT Bbl3blBaTb MYKOPMMKO3 (OQHAKO Yalle
BCEro Bo30yamTensamMu MHMEKLMN ABASIOTCA rpubku,
npuHagnexawme k cemenctsy Mucoraceae). Otnu-
YUTENbHbIA NPU3HAK MYKOPMUKO3a — aHIMOWHBA3Ws,
BeayLlas kK Tpomb6o3y cocyfoB, OBLUMPHOMY HEKPO3y
TKaHeW 1 CUCTEMHOMY pacrnpocTpaHeHuto [4].

PuHoopbuTanbHbI MyKOPMUKO3 - 3TO arpeccumB-
Hasa rpubkoBasi MHMPEKUMSA, KOTopas NOTEeHLManbHO
cMmepTenbHa. MHdekuma nopaxaeT HOCOBble nasyxwu,
HO MOXET paspyLuaTb NMLUEeBble KOCTU U MPOHMKATb B
apyrne CTpykTypbl Yepena. 370 06bI4HO BO3HMKAET
y NauneHToB C ocrabneHHbIM MMMYHUTETOM, MOony-
YaloLLMX rOPMOHarbHY0 Tepanuio, Tepanuio MOHOKIO-
HamnbHbLIMW aHTUTENaMM UM aHTUOMOTUKAMM LLIMPOKOTO
cnekTpa gencteus. Takke BbigensieTcd oguH akTop
pucka, a UMEHHO HEKOHTPONMPYEMbIN caxapHbI Ana-
6eT, y naumeHToB 10-86 net (cpeaHun BospacT 55 ner),
npevmyLLEeCTBEHHO MY>XUKH (79%). ObLuas cMepTHOCTb
nauMeHToB C caxapHbiM gnabetom coctasuna 31% [5].

MynbsTMMogansHas BU3yanuaaumsa UMeeT XU3HEHHO
BaXXHOE 3Ha4yeHwe Ons NoATBepXAeHWUs AunarHosa u
BU3yanun3auum CTeneHun nopaxeHns KOCTen YentocTHO-
nvueson obnacTtu, CTPYKTYp rorioBHOro moara. Mykop-
MWKO3 PacnpOCTPaHSAETCS, MPOHUKASA B COCEHME TKaH,
BbI3blBas paspyLlUeHWe KOCTU M pacnpocTpaHsschb no
KOCTSIM U aHaTOMUYEeCKUM KaHanam (HOCoCnesHble
NPOTOKN, NMMMdaTU4eckne Cocyabl N COCYyaANCTO-HEPB-
Hble ny4kn). [ns BCeCTOPOHHEN OLEHKN MyKOPMMKO3a
TpebyeTcsa komnbtoTepHasa Tomorpadums (KT) unu mar-
HUTHO-pe3oHaHcHasa Tomorpadus (MPT), ocobeHHo
HanpaeneHHas Ha BU3yanu3aumio 9TUX aHaTOMUYECKUX
obnactewn [6].

Lenbtlo aToro nccnegosaHns 6uino onucatb pe-
3ynbTaThl BU3yanu3auMOHHbIX METOAMK AUArHOCTUKM
pyHOPBUTaNBEHOrO MyKOPMUMKO3a Y NaLUMeHTOB C caxap-
HbIM AnabeTom, nepeHcunx COVID-19.

Martepuan n metoabl uccnepgoBsaHus. B nccne-
AoBaHue Obinun BKIOYeHbl 56 NauneHToB C caxapHbIM

OPUTMHAJIbHBIE UCCIEAOBAHNSA

anabeTtom, KOTOpble BbI3AOPOBENU MOCMe AMarHo-
cTupoBaHHoro COVID-19 1 nmenu ocrnoxHeHus B
YentcTHo-NuueBon obnacTtu. Bce nauymeHTbl Obinu
rocnuTan1M3npoBaHbl B OTAENEHNE YEMNOCTHO-NNLEBON
XUPYPIUN KIIMHUKM TaLLKEHTCKOro rocygapCTBEHHOMO
CTOMAaTOSIOrMYeCcKOro MHCTUTYTa B Nepuos C UOHSA Mo
aekabpb 2021 roga. B pamkax obcnegoBaHusa nauum-
eHTam Oblna NnpoBedeHa KOMMbOTePHasi ToMorpadusi
YenCTHO-NMUEBOW obracTu ¢ nomoLpsto 128-cpesHoro
KoMnbroTepHoro Tomorpadga Revolution EVO (General
Electric, MioHxeH, lepmanus), TonwuHa cpesa 1 Mm B
HaTUBHOM PEXMME; 5 N3 3TUX NALMEHTOB TaKKe MPOLLIN
MPT (marHuTHO-pe3oHaHcHas Tomorpadus) ¢ KOH-
TpacTupoBaHueMm, ¢ ucnomnb3oBaHnem 1.5T annapara
Magnetom Aera (Philips, HungepnaHabl) B pexumax
T2-B3BelLeHHbIX 1306paxeHuin (BU) B akcnansHom u
KopoHanbHon nnockoctax, FLAIR (Fluid attenuation
inversion recovery) B akcmanbHOW nnockocTtu, T1
FATSAT B akcuanbHom nnockoctn, T1-BU B carmttanb-
HOWM M akcuanbHOMW MMOCKOCTAX C MyNbTUMaHapHON
pEeKOHCTpYKUuMen, onddy3noHHO-B3BELLEHHbIX U30-
GpaxeHunn (OBW) B akcnanbHOM NOCKOCTU B HATUBHOM
pexume 1 Nocne BHYTPUBEHHOTO BBEAEHUSA KOHTPACT-
Horo BewecTtBa (MarHunek, o6bemom 10 mn). Becem
naumeHTam 6b1510 MPOBEAEHO XMPYPrMyeckoe NeveHue:
NONMMCUHYCOTOMUS BEPXHEYEMNOCTHBIX, OCHOBHbIX U
NOGHbIX Ma3yx C HEKPIKTOMUEN, pe3eKkuust cpeaHen
HOCOBOW pPaKOBWHbI, BEPXHEN HOCOBOW K Gonbluen
YacTu HWKHEN HOCOBOW PaKOBWHbI C MOCreayoLLen
rmcTonormyeckon sepudpmkaumnen anardosa; opbuToTo-
MUS, SHAOCKONUYECKas pe3eKkLms MegmarnbHOM CTEHKN
op6uTbI Yepes NonoCTb HOCA; YaCcTUYHOE UIK NMOSHOEe
yAaneHne KpblfibeB OCHOBHOW KOCTMW; 9K3eHTepauud
opbuTbl; pesekums cekBecTpa TBepdoro Heba ¢ dop-
MUPOBaHNEM OPOAHTPANIbHOIO COYCTbSI.

MpoTokon uccnegoBaHnsa ogobpeH nokarnbHbIM
3TUYECKMM KOMUTETOM LieHTpa. OT KaXXgoro y4acTHuUKa
norny4YeHo NMCbMEHHOE MHOPMMPOBAHHOE cornacue
Ha y4acTve B uccrnegoBaHum.

Bce gaHHble, nony4eHHbIe B UCCneoBaHnm, 3aHOCU-
nuce B cBogHble Tabnuubl Excell. Mocne pacnpenene-
HWUS1 JaHHbIX MO rpynnam CpaBHEHUS PacCYUTbIBANMUCh
rpynnoBble CpegHne 1 nx ctaHgapTHble ownbkun. JuHa-
MUYECKOe CpaBHEHWE NPOBOAMIIOCH C UCMOSb30BaHMEM
napHoro kputepus CTblogeHTa.

PesynbraTbl. PacnpoctpaHeHHbIMU KINMHUYECKMMM
cumMnToMamMm puHoopbrTanbHOro MyKOPMKUKO3a y Ha-
LUMX NaumMeHToB 6binu ronoBHas 6onb, 3aTpyaAHEHHOe
HOCOBOE [blXaHue, BblOeneHus n3 Hoca (Crm3mncTo-
FHOWMHbIE NN KPOBAHUCTLIE), OTEK MSATKMX TKAHEN nuua
1 HapyLweHue 3peHus. o pedynsratam NpoBeAEHHbIX
MYNbTUCNNPAanbHON KOMMNbIOTEPHON TOMOrpadum u
MarHMTHO-PE30HAHCHOW ToOMorpadmMn MOXHO Bbl-
OenuTb B OOMbLUMHCTBE CryvyaeB BOBMEYEHHbIE B
naTonorMyecknii NpPoLecc aHaTOMUYECcKUe CTPYKTY-
pbl: ranMopoBa nasyxa, A4enku peletTyaTon nasyxu,
no6GHble Nasyxm, OCHOBHAas nasyxa, CTPYKTYpbl opouT.
B Halwem vccrnegoBaHun nopaxeHue NpuaaTtodHbIX
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nasyx Hoca BcTpeyanoch y Bcex 56 (100%) naumneHToB.
Mpn aTOM OAHOCTOPOHHEE NOopaKeHWe nasyx Hoca
oTmedeHo y 47 (83,9%) 6onbHbIX, ABYCTOPOHHEE — Y
9 (16,1%). MNMopaxeHne KOCTHbIX CTPYKTYP (HOCOBbLIX
paKkoBWH, Neperopoakn Hoca, KOCTENW HOCa, CTEHOK
BEPXHEYENoCTHbIX Nasyx, s4eek peLletyaTon KocTw,
BEPXHEN YencTu, TBepaoro Heba) onpenensanocs B
BUAE CHWXEHUS MHTEHCUBHOCTU MP-curHana kocTHowm
TkaHu B pexxumax T1-BU, T2-BU n FLAIR. Cnnsnctas
obonoyka MonocTM Hoca, HOCOBbLIX PAKOBUH Ha CTO-
pOHe MnopaxeHus Oblnia HepaBHOMEPHO MCTOHYEHa,
C HEPOBHbIM, «U3bEAEHHbIMY» KOHTYpoM. MP-curHan
OT KOCTHOW TKaHM N CIM3NCTON 060M0YKM PE3KO M1Mno-
WHTEHCUBHbIN Ha T2-BW — «npusHak 4epHO HOCOBOW
pPaKoBUWHbIY. Y BCEX NaLMEHTOB Onpeaensanmnce npusHa-
Ku cuHycuTa. MP-curian cogepxmmMoro npuaaToyHbIX
nasyx Hoca NpevMyLLEeCTBEHHO Obln rMNepUHTEHCUB-
HbiM Ha T2-BW, runonHTeHcmBHbiM Ha T1-BU. TMNpu
BHYTPMBEHHOM BBEOEHWUW KOHTpacTa OTMevanochb
oTcyTCcTBUE yeunernmsa MP-curHana nopaxeHHbIX KOCT-
HbIX CTPYKTYp, @ TakKe CrnmM3ncTomn 060mno4km HOCOBbIX
pakoBMWH, Masyx Hoca, 4YTo 0ByCnoBneHO UX HeKpo-
30M. YKa3aHHble U3MEHEHUS Ha MyNbTUCIMpPanbHON
KOMMbIOTEPHOW TOMOrpaduu onpeaensanucb B Buae
pa3pexXeHnst KOCTHOM TKaHW MOPaKeHHbIX CTPYKTYp,
HepaBHOMEPHOro UCTOHYEHUS CN3NUCTON 060MoYKK, a
Takke BKIKOYEHUS NYy3bIPbKOB BO34yXa NOA CIIM3NCTON
000MoYKOM Ha rpaHuLEe C KOCTHOWM TKaHbtO, YTO COOT-
BETCTBYET €€ HEeKpOoay.

PacnpocTpaHeHve nHpuUnsTpaunm Ha nepegHio
nepuaHTpanbHy0 U peTpOaHTPanbHY0 XUPOBYIO
KneTyaTKy ABRSieTCS XapakTepHbIM MPU3HaKoOM pac-
NpOCTpaHeHns MHeKkuMmn 3a npegensl NpMaaToOYHbIX
nasyx v norocTun Hoca, 1 06ycnoBrneHo CNOoCOBHOCTbLIO
BO30yaMTENS pacnpoCTPaHATLCA MO NEPUBACKYNAPHBLIM
npocTtpaHcTeaM [7]. laHHbIe n3MeHeHNs NPosABATCA
B BMAE HEPABHOMEPHOrO YNIOTHEHUSA peTpoaHTpanb-
HOW 1 NepeaHen NepuaHTpanbHOM XXMPOBOW KNETYATKMK,

410 Ha MPT-1306paxeHunsIx COOTBETCTBYET HEOAHOPOA-
HOMY cHmxeHuto MP-curHana Ha T2-BU, T1-BU n T1
FATSAT n ycunexnuto MP-curHana Ha anddy3nmoHHo-
B3BELLEHHOM M300paxeHunn.

MHBa3ns B MHAEKLMOHHBIN NPOLIECC KPbINOHEBHON
SIMKM Ha CTOPOHE MOpaXXeHUsi CBA3aHO C pacnpocTpa-
HEeHneM WHeKUMM Yepes KNMHOBUOHO-HEGHOEe OT-
BEPCTUNE N XapakTepuayeTcsa obnmTepaumen XMpoBown
KrneT4yaTKn BOKPYr BHYTPEHHEWN BEPXHEYentoCTHON
aptepun. NMopaxeHne nepegHen nepuaHTpanbHON 1
peTpoaHTpanbHOM XUPOBOWN KIeT4yaTKM U KPbIFIOHeO-
HOW AMKK onpedensnock y 27 (48,2%) nauneHToB. Ha
MCKT-n3obpaxeHnax AaHHble U3MEHEHUS NPOSIBMS-
nvch B BUAE YNOTHEHUS PETPOAHTParbHON XNPOBON
KneT4yaTku, a Takke BKIMIOYEHUS My3bIPbKOB BO3AyXa No
XO4Yy BHYTPEHHEN BEPXHEYENOCTHOM apTepun (puc.1).

OuepefHbiM MO YacToTe BCTpeYaeMocTu Obino
pacnpocTpaHeHue npouecca Ha opbuty. PacnpocTpa-
HEeHWe BoCnanuTenbHbIX U3MEHEHUI Ha opOuUTYy BO
BCex Habniogaembix cnyyasx 6bifi0 OAHOCTOPOHHUM
W onpenenanoch B BUAE 3k3oTanbma, oTeka peTpo-
OynbbapHon KnetyaTku, yTonuwieHus n gedopmMaumm
Xo4a MeauanbHOWM MPSAMON MbILLbI Fas3Horo sibnoka
(4TO COOTBETCTBYET PacnpOCTPaAHEHWNIO MHMPeKUMn 13
nasyx peLleTyaTon KOCTU Yepes MeamnanbHyt0 CTEHKY
opbuTsl). Y 3 (23%) naumeHToB yKkasaHHble U3MeHe-
HWSi COMPOBOXAanMcb (hOpMMpoBaHMeM abcLieccoB B
CTPYKType peTpobynbbapHON KneTtyaTku ¢ Kommnpec-
cuen 3putenbHoro Hepea. Ha MCKT-n3obpaxeHusax
oTek peTpobynbbapHon KneTyaTkM BU3yanmanposarcs
HepaBHOMEpPHbLIM ee ynnoTtHeHnem, Ha MPT — ycune-
Huem MP-curHana B pexume T1 FATSAT. Ab6cueccol B
CTPYKTYpe peTpobynbbapHoW KneTyaTky onpeaensnmcb
B BUAE OAHO- UMM MHOTOKamepHbIX aBacCKyNApHbIX
XMAKOCTHbIX 06pa3oBaHuii BbITSHYTON hOPMbI C Tn-
NEPUHTEHCUBHbLIM COAEPXUMbIM Ha AUddY3NOHHO-
B3BELUEHHOM M300paxeHuu. MNMopaxeHne rnasHoro
abrnoka 6610 BbisBAeHo y 23 (41%) naumeHToB. Ha

PucyHok 1. MCKT B akcuanbHOM 1 caruTTanbHON NPOeKLMsX.
Figure 1. MSCT in axial and sagittal projections.
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PucyHok 2. KomnbloTepHas Tomorpadusi npuaaToyHbIX Nadyx Hoca (akcmanbHas NinocKOCTb, MATKOTKaHOE OKHO).
A- B KIneTKax peLueT4aToi KOCT, OCHOBHOI Na3syxe BUAHO OQHOPOAHOE COAEPXMMOe (CTpernka), C 3p03nBHbLIMU, AECTPYKTUBHBIMU U3MEHEHM-
SAIMW CTEHOK nasyx. b- nHTpaopbuTanbHbIi MHPUNLTPAT NEBON OPOUTLI.
Figure 2. Computed tomography of the paranasal sinuses (axial plane,
soft tissue window).
A- in the cells of the latticed bone, the main sinus, homogeneous contents are visible (arrow), with erosive, destructive changes in the walls
of the sinuses. B- intraorbital infiltrate of the left orbit.

MPT-n3o06paxeHnsix OHO ONpeaensanocb B BUAE KO-
HycoBMAHOW AedopMauuy 3agHWUX OTAENOB ra3Horo
abnoka, yTonuweHus u ycuneHua MP-curHana Ha
andy3noHHO-B3BELLEHHOM M3006paxxeHun obonoyek
rnasHoro sibrnoka. MNMopaxeHne 3puTeENbLHOIO HEpBa Ha
MarHMTHO-Pe30HaHCHOM TOMOorpaduy BU3yanuanposa-
nocok ycunennem MP-curhana B pexume [BU n Hako-
nneHns KoHTpacta obonovkamu Hepea (puc.2). B unucne
opbuTanbHbIX OCIOXKHEHWI TaKke OTMeYanmcb TPOM-
603 BepXxHew rmasH1YHON BeHbl U KaBEPHO3HOIO CUHYCa
y 7 (12,5%) naumeHTOB, YTO SABNSETCA CNEeACTBUEM
pacnpocTpaHeHus MHeKUUU N3 KNMHOBUAHbLIX Nasyx
[8] nnBo Yepes BepxHIOtO rmasHu4Hyto wenb [9,10]. Ha
HaTuBHbIX MCKT- n MPT-n3o6paxeHusax Tpombupo-
BaHHas BEHa pacluMpeHa, BM3yanusupyetcsi B Buae
M3BUTOrO TSXa, PaCMONOXEHHOro Bbllle 3pUTENbHOro
HepBa. [1py BHYTPMBEHHOM BBEAEHUWN KOHTPACTHOIO
BelllecTBa OTCYTCTBYeT KOHTpacTMpOBaHMEe BEHbI.
TpomMb603 BEpPXHEN rMasHUYHOW LLENN U KaBepPHO3HOro
CUHYyCa, Kak 1 gpyrme opbutanbHble OCIOXHEHUS, He
ABMAETCA cneumgrnyeckum NpM3HakomMm MyKOpMmKo3a 1
MOXET BbITb OCIOXXHEHNEM MHOTUX MHTPaKpaHMarbHbIX
MHekumnn [11,12]. MprusHakom nopaxkeHms KaBepHO3-
HOro CMHYyCa CryXura notepsi BOrHyTOCTU €ro Hapyx-
HOro KOHTYpa C HanM4nem MHOXECTBEHHbIX AeeKTOB
KOHTPaCTMPOBaHMWS B €ro NpocBeTe.

MopaxeHus MArkux TkaHemn nuua (ryd, napaopoum-
TanbHOW 1 CKynoBoKn obnacTu, CNHKK Hoca) Habnoga-
nocb Hamn y 52 (92,8%) naumeHTOB B BUAE YTOSNLLEHNSA
N MHUILTPaLUN TKaHen ¢ bopMmMpoBaHnem obLInp-
HbIX aBaCKymnsipHbIX 30H, Nyylle anddepeHunpyembix
Ha nsobpaxeHusax T1 c nogaBneHvem curHana ot
XNUPOBOW TKaHW. [1aHHblE M3MEHEHUs pacnonaranucb
acMMMETPUYHO, NPENMYLLECTBEHHO Ha CTOPOHE Mo-
pakeHwusi, n 00ycrnoBneHbl TPOMGO30M MEMKNX COCYA0B
1 HEKPO30OM TKaHewn.

OPUTMHAJIbHBIE UCCIEAOBAHNSA

3akntoueHue. CTeneHb pacnpocTpaHeHnst pPUHoOOpP-
BMTanbHOro MyKopMmnKo3a MOXeT OblTb onpeaerneHa ¢
NOMOLLbIO KOMIMbIOTEPHOM TOMOrpadmm NN MarHUTHO-
pe3oHaHCHOM ToMorpadum Ansi BbISBNEHWS OECTPYKLMN
KOCTW, MHOUMBTPALIMK 1 MHBA3WM B OKPY>KatoLLME TKaHW.
KomnbtoTepHasa Tomorpadms NpuaaToOvHbIX Na3yx ABNs-
eTCsi MeToaoM Bblibopa nNpy NoA03peHUN Ha rpubkoBkle
MHEKLMK, TaKne Kak puHOOPOUTanbHbI MYKOPMUKOS.
MarHuTHO-pe3oHaHCHY0 TOMorpaduio MArKMX TKaHen
peKoMeHAyeTcs NPOBOANTbL MPU NOLO3PEHMM HA NHBA-
310 rpMBKOBOro npoLecca 3a npeaensl NPUAaToYHbIX
nasyx Hoca.

Mpo3payHocmb uccnedoeaHus. MiccriedosaHue He
umesno croHcopckoli No0depXKU. Amop Hecem MosHy
omeemcmeeHHOCMb 3a rpedocmasneHue OKoHYamerb-
HoU eepcuu pyKonucu 6 neyame.

Heknapayus o ¢puHaHcoebIx U Apyaux e3aumMo-
OmHouweHusix. Bce aemopbl npuHumManu yd4acmue 6
paspabomke kKoHuenuuu, dusaliHa uccriedogaHusi U 8
HarnucaHuu pykornucu. OKoHYamesibHasi 8epcusi pyKonucu
6bir1a 0006peHa ecemu asmopamu. A8MopbI He Mosydanu
20HOpap 3a uccnedosaHue.
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Pecpepat. BBegeHue. [pUOKM ABNSIOTCA OAHOW M3 COCTaBHbIX YacTel akocucTeMsl. 13BecTHo okono 250 BMaoB rpnokoB
naToreHHbIX 41 YenoBeka: OT LUMPOKO pacnpocTpaHeHHon Candida o Bo3byauTenewn acneprunnesa, B onpeaeneHHbIX
YCNOBMSX CNOCOBHOrO NPMBOAUTL K CMEepTENnbHOMY mcxody. MccnenoBaHmsa oTeHecTBEHHbIX Y 3apyBexHbIX aBTOPOB
NOKa3bIBaOT YBENUYEHME YACTOThl XPOHUYECKNX CUHYCUTOB, 0OYCMOBMNEHHBIX NMPUCYTCTBMEM FPUOKOB MK rPUOKOBO-MU-
KpOOGHbIX accoumaumii. Lienblo nccnegoBaHusA SiBUNOCH NpoBefeHue anddepeHumanbHON AUarHoCTUKN OCIIOXKHEHMWI
cpenHer 30HbI NMua Y NauMeHToB C NaTonorne rpubKoBoOM 3TMONOMMM MO AAaHHLIM MYNBTUCTIMPAbHOW KOMMBIOTEPHOM
ToMOrpadum n MarHUTHO-pe30HaHCHo Tomorpaduun. MaTepuan u MmeToabl. [poBeaeHO peTPOCNEKTUBHOE NCCea0Ba-
HWe pe3ynbTaToB MynbTUCTIMPANbHOMO KOMMBHOTEPHOTO U/UIM MarHUTHO-PE30HAHCHOIO TOMOrpadhU4eCcKmX NCCRenoBaHNN
68 naumeHToB. Hanm4yune rpnbkoBoro npoLecca NoATBEPKAEHO METOAAMM FMCTONATONOIMYECKOr0, MUKPOCKOMUYECKOTO U
KynbTyparnbHOro nccneqoBanvii. Pesynbrartbl M o6cyxaeHue. MMcTonorniyeckme nccrnefoBaHus onepaumoHHoro mate-
pviana BbISIBUIM Hanuyme rpnbKoBbIX Ten, 06pasoBaHHbIX MULIENMEM — CKOMIIEHUEM MIIOTHO, KOMMAaKTHO PacrnoNOXeHHbIX
rpmbkoBbIX Mnd y 28 13 48 (58,3 %): y 28 6onbHbIX C NOpaXKeHneM BEpXHEYEntoCTHON nasyxu, y 14 60mbHbIX ¢ nopaxe-
HMEM KIMMHOBUAHOMW Nasyxu 1y 5 60nbHbIX C NOPaXeHMEM peLueTyaTor nadyxu. Mpu ocTpomM MHBa3MBHOM rPUOKOBOM
PUHOCKMHYCUTE Ha KOMMbIOTEPHON TOMOrpadnm OKONMOHOCOBbLIX NadyX 0TMeYanoch YTOmLWeHe CnM3ncTon 060MoYKY,
CHWXEHWE MITOTHOCTU KOCTHbIX TKaHEW, CBA3aHHOE C 3p03MBHbIM MpoLleccoM. Peako Habnwoganocb 0OAHOCTOPOHHUIA
XapaKkTep NopaxxeHusi, 3p031Mn 1 UCTOHYEHUS KOCTHbIX CTEHOK Na3yX. Mo AaHHbIM MarHUTHO-pe30HaCcHON Tomorpacum
0TMeYarnocb HM3Kasi MUHTEHCUBHOCTb CuUrHana B T2-pexumMe, YTo 0OyCrnoBNEHO BbICOKOW KOHLEHTPaALMEN PasfnnyHbIX
MeTannmnMyecknx afeMeHToB B rpUObKOBOM OpraHn3mMe, BbICOKMM YPOBHEM NPOTENHA U HU3KUM codepkaHnemM CBOOOOHOM
BOAb! B MyLuHe. BbiBoabl. Buayanusauusa urpaeT Krno4eByto posb B CTaAMpPOBaHuM npoLecca 3abonesBaHust 1 OLEeHKe
BOBrie4eHusi bonee rny0boKMxX CTPYKTYp, KOTOPbIe MOTyT ObITb HEOYEBUAHBI KITMHUYECKU. XOTSA NOMe3Hbl Kak KOMMNboTEP-
Has Tomorpadus, Tak U1 MarHMTHO-pe30HaHCHas ToMorpadusi, MarHUTHO-pe3oHaHCHasi TOMorpadus C KOHTPACTHbIM
YCUINEHUEM SIBNSETCA NPEeAnoYTUTENbHBIM UCCregoBaHeM U MOMOraeT onpeaenuTb CTeneHb pacnpoCTpaHEHHOCTH
3aboneBaHusi, 0CO6EHHO B OTHOLLEHWUM rMyOOKOro pacnpoCTpaHEeHNs YENMCTHO-NNLIEBYHO 06MnacTb, rONOBHOWM MO3T.
KntoueBble cnoBa: rpmbok, KT, MPT, COVID-19, cuHycur.
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ROLE OF MSCT AND MRI IN THE DIFFERENTIAL DIAGNOSIS
OF MIDFACE COMPLICATIONS IN PATIENTS WITH FUNGAL PATHOLOGIES
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Abstract. Introduction. Fungi are one of the constituents of an ecosystem. There are about 250 known human-
pathogenic fungi species: From the widely spread Candida to the pathogene of aspergillosis that may lead to fatal
consequences in certain conditions. Studies performed by Russian and foreign authors show the increase in the
frequency of chronic sinusitis determined by the presence of fungi or fungal-microbial associations. Aim of this study
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is to perform the differential diagnosis of midface complications in patients with fungal pathology according to multispiral
computed tomogrsphy and magnetic resonance tomography. Materials and Methods. A retrospective study was
conducted based on the findings of multispiral computed and/or magnetic resonance tomographies of 68 patients.
Presence of a fungal process was confirmed by histopathologic, mucroscopic, and cultural investigations. Results
and Discussion. Histological investigations of surgical specimen detected the presence of fungal bodies formed by
mycelium, i.e., a cluster of densely, compactly located fungal flocci in 28 of 48 (58.3 %): In 28 patients with maxilla sinus
lesions, in 14 patients with sohenoidal sinus lesions, and in 5 patients with ethmoidal sinus lesions. In case of acute
invasive fungal rhinosinusitis, the computed tomography of paranasal sinuses detected mucosal thickening and the
bone density decrease associated with an erosive process. Unilateral lesions, erosions, and thinning of the sinus bone
walls. According to magnetic resonance tomography, there was low signal in T2 mode, which is determined by the high
concentrations of various metal elements in fungi, as well as by a high protein level and low free water contents in mucine.
Conclusions. Visualization is essential to staging the disease and assessing the involvement of deeper structures,
which may be clinically unmanifest. Although both computed tomography and magnetic resonance tomography are
useful, the contrast-enhanced magnetic resonance tomography is the method of choice and helps assess the spread
of the disease, especially regarding the deep extension into maxilla-facial area and brain.

Keywords: fungus, CT, MRI, COVID-19, sinusitis.

For reference: Israilova MN, Yunusova LR, Khodjibekova YuM, Yuldasheva DYU. Role of MSCT and MRI in the
differential diagnosis of midface complications in patients with fungal pathologies. The Bulletin of Contemporary Clinical

Medicine. 2023; 16(Suppl.2):24-28. DOI:10.20969/VSKM.2023.16(suppl.2).24-28.

B BegeHue. COVID-19 wunpoko n3BecTeH Kak
3aboneBaHue, Bbi3blBaloLLEE PECNNPATOPHYHO
ANCHYHKLMIO, OQHAKO, OHO Takke CBA3aHO C MacCOn
BHENEroYHbIX NPOSIBMIEHUA U OCMOXHEHUN: Xenygou-
HO-KULLEYHbIMY, renaToLenstionsipHbiMU, HEBPOMOru-
Yyecknmn 3aboneBaHusaMM, a TakKe C OCITOKHEHUSIMU
B YENCTHO-NMLEBOV obnacTu. B aTy anoxy naHaemun
COVID-19 nauyuneHTbl C pa3nmMyHbiMM COMYTCTBYOLLUMMU
3aboneBaHNsiMM NOOBEPratoTCsA MOBbILLEHHOMY PUCKY
BTOPUYHbIX MHAEKLMI U CUCTEMHBIX OCITOXKHEHWI, HaW-
bonee 4acTo ¢ caxapHbiM gvabeTom. B yentocTHO-NnK-
ueBov obnactu B 98% cnyyasx passunach AeCTpyKLmns
KOCTHbIX TKaHeMN, B NocrneayLemM HocsLLlee Ha3BaHme -
octeommenur [1].

dopmupoBaHne HOBOW HO30STOrMYECKON eAUHULbI
— COVID-19-accoummpoBaHHOrO MHBa3MBHOMO MMUKO3a
C NnopaxKeHMeMm KOCTEN NULEeBOoro oTaerna yepena, Ho-
Ca N OKOSTOHOCOBLIX Ma3dyx, MOMUMO YXe OMNMCaHHOM
puHouepebpanbHon opmbl [2], xapakTepuaytoLLencs
arpeccuBHbIM TEYEHMEM U BbICOKOMW NETanibHOCThH,
ANsi KOTOPOW XapaKTepHO MOpaKeHUe OKOSTIOHOCOBbIX
nasyx 1 OKPY>KaroLLMX NX KOCTHBIX CTPYKTYP YENOCTHO-
nuueson obnacTu.

Mo paHHbIM 3apybexHbIX nccnegoBaTenen, Knu-
HUYEeCKMEe NPOSIBMEHNST MYKOPMUKO3a pa3BMBarnvchb B
cpegHem Ha 14 cyTkn + 10 gHen nocne AMarHOCTUKM
COVID-19, npx 3TOM CUMNTOMbI MOIY 0BHapYK1BaTb
KaK B nepBble CyTKkM 3aboneBaHus, Tak 1 Yyepes 3 mec.
(0—90 gHew) [3].

Heob6xoanMo OTMEeTUTb, YTO B aHanM3npyembix
HaMu crny4asix MyKOpMUKKO3 Obift NOATBEPKAEH B CPOKU
6onee 50 cyTOK OT NOSIBNEHMS NEPBbLIX CUMMTOMOB pU-
HOCKHyCKTa, bonen, napecTe3un B YENCTHO-NMLEBOW
obnacTtu. Takoe no3gHee obpalleHne NauneHToB B NPo-
dunbHoe nevebHoe yupexaeHne Hambonee BEPOATHO
CBS13aHO C HE4OCTaTOYHON HACTOPOXXEHHOCTbIO Cneun-
anucToB B OTHOLLEHWM pUCKa pPasBUTUSA MHBa3WBHOIO
MYKOPMWKO3a, a TakKe OTCYTCTBMEM BO3MOXHOCTU
nabopaTtopHOro MMKONOrM4YecKoro uccneaoBaHus B
cTaumoHapax no MecTy nedeHusa 6onbHbIX. AHanus
(POHOBBIX AN Pa3BUTUSI MHBA3MBHOIO MYKOPMMKO3a
COCTOSIHMM noaTBepXxaaeT Hanuine nepeHeceHHoun
COVID-19 B cpegHeTskenon n Tskenow cgopmax m
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caxapHbli anabeTt ¢ aNn3o4oM AeKOMMeHcaunn Ha
doHe nedeHma COVID-19[4].

Bo3moxHbIMK thakTOopamu pucka pasBuTUsa MyKop-
Muko3a y 6onbHbIx COVID-19 sBnatTca anutensHoe
NPUMEHEHME MIOKOKOPTUKOCTEPOUAOB, AMabETUHECKIN
KeToaumngos, MCnorb30BaHNE MOHOKIOHAmbHbIX aHTu-
Tern, BbICOKOMOTOYHAasA okcureHotepanus [5,6,7].

C oaHOM CTOPOHbI, BO3HUKAET pe3kas AeKOMMeH-
caumsa nmbo maHudgecTauma caxapHoro gvabeta c
BbIpaXXEHHOW rMneprivkeMven n ketoaunaosom. BuHown
TOMY KaK caM KOpOHaBUpYC, B TOM YMCIIE 3a CYET TOK-
CMYECKOro AerCTBUS Ha NOAXeNnyAouHYIo xenesy, Tak
N NPUMEHSIEMbIE B NEYEHNM TTIHOKOKOPTUKOCTEPOUAbI.
Cneacreuem sBRsieTCs TKaHeBask MMMYHOCYNpeccus
N MOpPaxXeHne 3HOO0TEeNus, YTo cnocobCcTBYET aaresun
rpmbkoB. HemanoBaxHbIM SBRSIETCA NPSIMOe aHrMona-
THUYeCKoe 1 NPoTpoMBOTUYECKOE AENCTBNE KOPOHaBU-
pyca Kak Ha ypoBHE MUKPOLIMPKYNATOPHOrO pycna, Tak
B KPYMHbIX KPOBEHOCHBIX COCYAaXx, a TakKe MoBbILLEHNE
YPOBHS CbIBOPOTOYHOrO Xene3a, 4To 6naronpustHo
ckasblBaeTcs Ha pa3BuTumM rpmbkoson conops [8,9]. Co-
BOKYMHOCTb 3TWX (DaKTOPOB B COMETAHNM C BO3MOXHOW
KOHTaMuHauMen cUCTeM Nofayvun KMcrnopoda npueena
K pe3KoMy pOCTY YacTOTbl MHBa3NBHOIO MyKOPMUKO3a,
B TOM 4YMCle YernCTHO-NMNLIEBOV 30HbI, KOTOpas He
conocraBrvMa C TakoBOW B MONynsAuUMAX NauMeHToB C
caxapHbIM gnabetom mnm 6onesHamMn KpoBK B Nepros
no naHgemun COVID-19 [10,11]. C gpyron CTOpPOHbI,
CTeneHb BbIPaXEeHHOCTM MMMyHodeduunTa, No BCen
BMAMMOCTW, 3aMETHO MeHbLLEe, YeM Yy remartosiormye-
CknMX BOMbHbIX, NOMyYakLWwmMx NMMYHOCYMNPECCUBHYIO
Tepanuto, 4To nposiBnsieTcs 6onee 4o6GpokavyecTBeH-
HbIM U KOHTPONMPYEMbIM TEYEHNEM NATONOMMYECKOro
npouecca [12].

Lenblo nccnegoBaHnsa sBUNOCb NpoBeAeHUe
onddepeHuymnansHon guarHoctnkn MCKT n MPT oc-
NOXHEHWN cpefHel 30Hbl Nyua y nauneHToB ¢ narto-
norven rpubKoBom 3aTNONOrnuK.

MaTtepuan u metoabl. [lpoBegeHo peTpocnek-
TMBHOE MCCNeaoBaHue pesynbTaToB MynbTUCnuparnb-
HOro KOMMbIOTEPHOIO W/MMM MarHUTHO-PE30HAHCHOrO
TOoMoOrpadguyeckmx uccnegoBaHnn 68 nauyMeHToB,
cpeamn Hux 48 (70,5%) »eHwmH n 20 (29,5%) Myx4mH
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B Bo3pacte ot 20 go 59 net (MegunaHa 40 net). Y Bcex
NauUMeHTOB KIMMHUYECKU AMarHOCTUPOBAaHbI CUHYCUTbI
OpYrov rpubKoBOW 3TUONOMMK, HE CBA3aHHbIE C UHBA-
3UBHbIM MYKOPMUKO30M. [lnarHocTrka OCHOBbIBanachb
Ha AaHHbIX NpegonepaunoHHOro KOMMbIOTEPHO-TOMO-
rpacnM4eckoro nuccrefoBaHus U BU3yarbHON OLEHKN
COOEP>XXMMOro Nasyxum npu ee BCKPbITMU. Hanudue
rpnbkoBOro npolecca NOATBEPKAEHO MeTogamu ru-
CTONATONOrM4EeCKOro, MMUKPOCKOMUYECKOrO N KymnbTy-
panbHOro nccnegoBaHui y 48 n3 68 6onbHbIX, rprbbI
poga Aspergillus, Penicillum spp., Pseudallescheria
boydii n Alternaria. 'mcTonornyeckue nccnegoBaHms
OonepaumoHHOro martepuvana BbISBUM Hanuyne rpunod-
KOBbIX Tern, 06pa3oBaHHbIX MULENMEM — CKOMSEHNEM
NMOTHO, KOMMNAKTHO PacnoONOXEHHbIX IPUOKOBbLIX TN Yy
28 13 48 (58,3 %): y 28 60nbHbIX C NOpaXxeHneMm Bepx-
HeYyerntCcTHOM nasyxu, y 14 6onbHbIX C NOpaXeHnem
KNMHOBMAHOW Nadyxm 1 y 5 BonbHbIX C NopaxeHnem
pelleTyaTon nasyxu. Yactora BCcTpevaemocTu rpubko-
BOrO CMHYCWTa CTaTUCTUYECKN JOCTOBEPHO 3aBucena ot
Bo3pacTa nayueHTa (p=0,003) n o6bema BOBreYEHHbIX
OKONOHOCOBbIX Nasyx (p=0,016).

KomnbloTepHyo ToMorpaduio npoBogunmn Ha
126-cpe3oBOM MynbTUCAMPANTbHOM KOMMbIOTEPHOM
Tomorpade dupmbl General Electric B akcnanbHom
1N KOpoHapHon npoekuusax. MPT nposogunu Ha To-
morpadgax dpupmsbl Phillips (mogenb Ingenia 1.5T) B
aKkcuanbHOM, carmTTanbHOW 1 KOPOHaPHON NPOEKUMSX.
M3mepeHnsa ocyLLecTBNANN C MNOMOLLLIO NPOrpamMmel
npoCcMOTpa AnarHoctuyecknx nsobpaxeHun RadiAnt
DICOM Viewer nHctpymeHTtamu Line u Ellipse.

MpoTtokon uccnepnoBaHua ogobpeH nokanbHbIM
3TUYECKNM KOMUTETOM LieHTpa. OT KaXkaoro y4acTHuKa
nony4YeHo NMCbMEHHOEe MHOPMMPOBaAHHOE cornacue
Ha yyacTue B UcCrnegoBaHuu.

CraTtuctunyeckas obpaboTtka nposogunach c
noMoLLbi nporpamMmmHoro obecneuveHnsa Statistics
26.0. JoctoBepHOCTb pasnuuui (p) - obwenpuHsa-
TbIMU NapameTpuyeckuMy U HenapaMmeTpuyYeckumm
MeToAaMu, pasfnMyms cYMTanucb OCTOBEPHbLIMU NpuU
3HaveHunax p<0,05.

10 A

20-29 30-39 40-49 50-59

M Bo3spacT 60rbHbIX, rogpl

Onarpamma 1. PacnpegeneHve naumMeHToB ¢ rpubkoBbiM
CUHYCUTOM MO BO3pacTy.
Diagram 1. The distribution of the patients presenting
with mycotic sinusitis by ages.

OPUTMHAJIbHBIE UCCIEAOBAHNSA

Pe3synkTathl u obcyxaeHune. KnuHuueckme npo-
ABMEHNS HanuMunsa rpubKoBbIX Ten ManocneumduyHbl
N CXOXMW C CUMMTOMaMW XPOHUYECKOro CUHycuTa.
MaumeHTbl NpeabaBnAnu xanobbl Ha 3aTpyaHeHVe
HOCOBOIO AbIXaHWs, CIIM3UCTO-THONHOE OTAENSeMOe 13
HoCa, NLEeBbIE N FoNOBHbIE 60K, CHUXEHNE 0BOHSHNUS,
cybhebpunuTer.

lMpn ocTpOM MHBa3MBHOM rPUBGKOBOM PUHOCUHY-
CUTE Ha KOMMbIOTEPHON TOMOrpadum OKONOHOCOBbIX
nasyx oTMeyanoch yTorLeHue Crnmn3ncTor obomnouku,
CHWXEHME NITOTHOCTU KOCTHbIX TKaHewW, CBA3aHHOE C
3pO3MBHBIM NpoLueccoM. Ha paHHuUX cTagusx Gbina
3aTpyaHeHa guddpepeHumnansHaa guarHoctuka ¢ UH-
Ba3MBHbIM MYKOPMWKO30M. [lonocTb Hoca (cpeaHsas
HOCOBasi pakoBWHA) — Oblna camMon YacToW MULLEHbHO
nHgekunn. B Hawem vccnegoBaHum Habnoganoch
OOHOCTOPOHHEE BOBMEYEHME KINETOK peLleTyaToro na-
6upuHTa y 9 naumeHToB (32,1%) 1 ABYXCTOPOHHEE — Y
6 60nbHbIX (21,4%), ¥y 5 (17,8%) nauneHToB NopaxeHue
KITMHOBMAHON nasyxu (pucyHok 1); koppensums Obina
3Haummonm (p=0,042).

KocTHas gecTpykums 3aTparmsana BHyTpuyepen-
Hble CTPYKTYpPbl, KABEPHO3HbIA CUHYC 1 opbuTy. MNpn
3TOM pacnpocTpaHeHne naTonornyeckoro npowecca
3a npegenbl Na3yX, KOCTHbIE CTEHKW KOTOPbIX YacTo
OCTaBanuCb MHTaKTHbIMU, MPOUCXOAMIO MO nepuBa-
CKynspHbIM KaHanam. [103ToMy KOCTHasi apo3us u
yTOnLieHne crim3ncton obonoyvkn Moryt 6biTb efBa
pasnuMunMbl U KasaTbCs He3HauuTenbHbIMU. PaHHUM
NPU3HaKOM pacnpocTpaHeHns rpnubkoBon MHMEKLUN
3a npegenbl Nasyx SBMAAMOCh CHWXXEHWE MIOTHOCTU
XWPOBOW KNeTyaTKku B NepuaHTpanbHon obnactu. [Ang
BbISIBNIEHNS KOCTHOM 3p03nM KOMMbOTEPHAA TOMOrpa-
dus aBnseTcs Metogom Bbibopa. Takne ocnoxHeHus,
KaK COCyaUCTble OKKIO3MN C UHGAPKTAMU, MEHUHIWT,
nenToMeHnHreanbHble MPOSBEHUS, BHyTpUYepenHble
rpaHynemarosbl U NceBgoaHeBpU3MBI, fnyulle otobpa-
XalTCst Ha MarHUTHO-PE30OHaHCHbIX UCCrefoBaHusAX.

Mo KoMnbIOTEPHO-TOMOrparUyYeCcKon KapTuHe Xpo-
HUYECKNIN MHBA3UBHbIN rPUOKOBBLIA CUHYCUT Bblf CXOX
C arpeccuBHbIMU POpMamMm CUHYCUTOB. CTEHKM OKOMO-

T T
Monoctb

HOCa

T T
Pewetyatas QcHoBHas
nasyxa nasyxa

JloGHas
nasyxa

M Jlokanusaums nopaxeHusi

Ounarpamma 2. Jlokanu3aums n3MeHeH1n y NaumeHToB
C rpUBKOBLIM CUHYCUTOM.
Diagram 2. Localization of changes in patients
with fungal sinusitis.
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PucyHok 1. KT okonoHocoBbix nasyx. A. [pnbkoBoe Teno B npoekuuy 60sbLLIOro peLleTyaToro ny3bipbka cresa
(ykasaHo ctpenkamu). b. CoxpaHsieTcsa Bo3gyLuHoe coobLleHre NonocTn Hoca C TOTarbHO 3anofIHEHHOW
KNMHOBWAHOW Ma3yxomn.

Figure 1. CT scan of the paranasal sinuses. A. Fungal body in the projection of a large lattice bubble on the left
(indicated by arrows). B. The air communication of the nasal cavity with the totally filled sphenoid sinus is maintained.

HOCOBbIX Masyx BbIMMA4ANN UCYEPYEHHBIMU, C y4acT-
KamMy NpOCBETNEHUs, Habnganocb HepaBHOMEPHOE
paspyLueHne KocTHoM TkaHu. Ha cepun MPT-cHuMKOB
OTMEeYanocb YMEPEHHOE CHUXEHUE MHTEHCUBHOCTM
curHanos B T1-pexume 1 cyLecTBeHHOE B T2-pexunme.
MHdunesTpaumsa nepmaHTpanbHON 30HbI B panoHe Bepx-
Hel YenioCTu B YCNOBUSX PeakTMBHOro ocTeoMuenuTa
npegnonarano HanuimMe XpPOHUYECKOro MHBA3MBHOMO
rpubkoBoro cuHycuta. [Anga ator bopmbl ObINO Xxapak-
TEPHO pacnpocTpaHeHMe NaTonornyeckoro npolecca
Ha cocegHue CTPYKTYpbl — rnasHuULy, NepeaHo Ye-
PEMNHYI SMKY, KABEPHO3HbIA CUHYC, YTO NMPOUCXOOUT B
pesynesrarte anuaypansHoro abcuecca, napeHxnmaTos-
Horo saHuedanuta unu abeuecca, MEHUHIMTa, TPOMOO-
3a KaBepHO3HOro CuHyca, octeomuenuta, rpubkoson
aHeBpU3Mbl Unu nHcynbTa. OgHako cnegyeTt NOMHUTB,
YTO HEBO3MOXHO AnddepeHLMpoBaTb MHBA3UBHbIN
rPUOKOBbLI CUHYCUT OT MaNUrHM30BaHHbIX COCTOSHUNA,
6a3npyscb TONbKO Ha AaHHbIX MYMbTUCNUPANbHON
KOMMbIOTEPHOM TOMOrpadnn 1 MarHUTHO-PE30HAHCHON
Tomorpacum [8, 9].

Mpy BO3HWKHOBEHMM annepruyeckoro rpubKoBOro
pUHOCUHycuTa TUNnYHbIMM MCKT-npu3Hakammn Gbino
[ABYCTOPOHHEE BOBIIEYEHME HECKOMbKMX Ma3yx, Hanm-
YMe y4acTKOB MOBbLILLEHHOW MIOTHOCTM B NPOEKLMU MOo-
paxeHHbIx na3yx. Peako Habnoganock OAHOCTOPOHHWIA
Xapaktep NopaxKeHWsi, 3p03nn U UCTOHYEHUS KOCTHbIX
cTeHok nasyx. Ha MPT oTmeuyanocb Hu3Kas UHTEH-
CMBHOCTb curHana B T2-pexume, 4To 0ByCcrnoBneHo
BbICOKOW KOHLIEHTpaUMEN pasnmyHbIX METaNINYECKMX
3remMeHTOB B rpMBGKOBOM OpraHn3me, BbICOKMM YPOBHEM
npoTeMHa U HU3KUM copepaHnem cBOOOOHON BOAbI
B MyuUMHe. XOTS MHTEHCUMBHOCTb T1-curHana Bapuva-
6enbHa 1 MOXHO Takke HabnaaTh HU3KUIA, BICOKUN,
CMEeLLaHHbI U NPOMEXYTOYHbIN CUrHanbl, HO Yalle
Habnogancs BbICOKUN cUrHar.

Mpn MHOPOAHBLIX Tenax MUKOTUYECKOW NPUPOAbI,
NOKanNU3yLLMXCSA B OKOIMOHOCOBbLIX Nasyxax, Ha KOM-
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NbIOTEPHON TOMOrpadun onpeaensanock 3ateMHeHne
reTeporeHHoOMm MIOTHOCTU MOBPEXOEHHOro CuHyca ¢
BKITIOYEHUAMU MUKpOKanbumdpukaTtoB nnm geppo-
MarHUTHbIX 3NIEMEHTOB MEeTanfM4eckon NIoTHOCTH,
YTO COOTBETCTBOBAMIO OTMOXEHUIO COMEN Kanbuus U
HOPMUPOBAHMIO MUKOTUHECKNX KOHKPEMEHTOB. Xapak-
TEePHO NPUCTEHOYHOE YTOrLLEHNE CM3NCTON 0BONOYKN
onpegenunu npusHakm octemta. Ha MPT oTtmevancs
NPOMEXYTOYHbIN T1-CUrHan n HU3KOUHTEHCUBHBIN T2-
curHan.

3akntoyeHune. OCHOBHbIM NPOSBEHNEM MHBA3WB-
HOro MyKOPMMKO3a ObINo NopakeHue NonocTu Hoca,
OKOJTOHOCOBbIX Ma3yx W KOCTeW NULEBOro ckerneTa
pasnu4YHoOM CTENEHMU BbipaXXEeHHOCTU, NoTpeboBasLLee
xupypruyeckoro nedeHuns. Heobxognmein obbvem
onepaTMBHOIO BMeLLaTeNbCTBa NPUBOAUI K BO3HMUK-
HOBEHMI0 AedeKToB, yxXyaLlaoLwmnx KavyecTBO XU3HN 1
coumanbHyo aganTtaumio 1 TpebyoLmx B AanbHeNLwem
PEKOHCTPYKTMBHO-BOCCTAHOBUTENBHOE XNPYPruyeckoe
neYeHne N CrioXHOEe YerCTHO-NULIEBOE NPOTE3MPO-
BaHve.

lMpo3payHocmb uccnedoeaHus. ViccnedosaHue He
umerio crioHcopckoli ModOepKU. A8MOpP HeCem OHYH
omeemcmeeHHOCMb 3a npedocmasreHue OKOH4Yamersib-
Hol eepcuu pyKonucu 8 rnevyame.

Heknapayusi o puHaHcoebIx u Opyaux e3aumo-
omHouweHusAx. Bce asmopebl npuHumManu yyacmue 8
paspabomke KoHuenuuu, dusaliHa uccnedoeaHusi U 8
HanucaHuu pykornucu. OKoHYamernbHasi 8epcusi PyKonucu
6b11a 0006peHa scemu asmopamu. ABmopbI He ronyYanu
20Hopap 3a uccriedosaHue.
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PATHOLOGICAL PROCESSES OF THE ORAL MUCOSA IN CHRONIC
RECURRENT APHTHOUS STOMATITIS ON THE BACKGROUND
OF GASTRODUODENAL DISEASES
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Abstract. Introduction. In gastroduodenal diseases, alterations of the oral mucosa (OM) are characterized by various
morphological elements, such as erosions, aphthae, ulcers, and pathological processes like acanthosis or atrophy.
Chronic inflammation that accompanies this process is a protective body reaction histologically manifested by the
development of lymphohysteocytic or round cell infiltrates. Aim of the study was to investigate morphological changes
in OM in chronic recurrent aphthous stomatitis (CRAS) on the background of chronic gastroduodenitis and to conduct
a comparative analysis with clinical findings. Materials and Methods. To conduct a histological study, of a total of 114
patients with CRAS, we selected 40 patients, in which it was accompanied by OM lesions, particularly the formation of
aphthae, ulcerative and necrotic elements. All patients underwent a complete history collection and clinical examinations.
Results and Discussion. When analyzing chronic gastroduodenitis by gender in patients with CRAS, we found the
pathology equally often in both women and men. Of the total of 114 patients with chronic gastroduodenitis, CRAS
was diagnosed in 61 women (53.5%) and in 53 men (46.4%). In terms of age, there was CRAS in patients aged 50
years or older (60.5%) more frequently than in younger patients. Conclusions. Analyzing the morphological studies
of erosive-ulcerative OM lesions in CRAS patients on the background of chronic gastroduodenitis shows that the most
frequent manifestations of the alterations were characterized by the development of the epithelium inflammation and
ulceration, formation of ulcerative defects, the surface squamous epithelium hyperplasia, and in some cases, the
epithelium atrophy and thinning.

Keywords: erosion, aphtha, ulcer, atrophy, acanthosis, hyperplasia, dyskeratosis, dysplasia, infiltration.

For reference: Kamilov KhP, Ibragimova MKh, Ergashev NA. Pathological processes of the oral mucosa in chronic
recurrent aphthous stomatitis on the background of gastroduodenal diseases. The Bulletin of Contemporary Clinical
Medicine. 2023;16(Suppl.2):29-36. DOI:10.20969/VSKM.2023.16(suppl.2).29-36.

NATOJIOrMYECKUE NMPOLIECCHI CIM3UCTON OBOJIOYKM NOJIOCTU PTA
NMPU XPOHMYECKOM PELMANBUPYIOLLEM AGTO3HOM CTOMATUTE
HA ®OHE 3ABOJIEBAHWIA TACTPOAYOAEHAJIbHOU CACTEMbI

KAMWUJI0B XAUZAAP MO3UJI0BUY, ORCID:0000-0002-7051-8978; AOKT. Mes. Hayk, npopeccop, 3aBeayoLLmii
Kkagenpo rocnutanbHOV TePaneBTUYECKON CTOMATOA0rM « TaLLKEHTCKUIA roCyAapCTBEHHbIV CTOMATO/I0MMYE€CKUIA
UHCTUTYT», Y36ekuctaH, 100047, TawwkeHT, SwHabaackuii parioH, ynvua Tapakknér, 103, Ten. +99-871-2302073
UBPArMMOBA MAJIUKA XYQAUBEPIAHOBHA, ORCID: 0000-0002-4181-9819; AOKT. Mez. Hayk, MpOGeccop kapeapsi
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Y3bekuctaH, 100047, TawkeHT, SiwHabanckuii parioH, ynvua Tapakknér, 103, ten. +99-871-2302073
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3aseayoLmii naboparopum «<MIHCTUTYT Guopuankm n buoxmmmn», Y3bekuctaH, 100095, TalukeHT, Anma3apCkuii paiioH,
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Pecbepat. BBegeHue. NameHeHus cnusucton obonoykn nonoctu pta (COMP) npu 3abonesBaHunsix ractpogyoneHarb-
HOW CUCTEMbI XapaKTepUsyTcsa pasnuyHbiMU MOPMOSOrMYECKUMUN SNeMeHTaMM, TakuMK Kak 3po3us, adpTbl, s13Bbl,
naTonorM4yecKkUMm NPoLLECCamm — akaHTO30M, aTpoddnent. XpoHUYECKOE BocnaneH1e, ConpoBoXaatoLLee aToT NpoLecce,
ABMNAETCA 3aLUMTHOM peakumen opraHnama u rmcTonormyecky NposiBnseTca pasButTmemM nNMM@OrMcTMOLUTapHbIX UK
KPYrMOKINETOUHbIX MHpUNETpaToB. Lienblo AaHHOro nccrnefoBaHus SBUNUCH U3YyYeHne MOponormiecknx M3MeHeHnm
COIP npu xpoHuyeckom peunameupytoem agptosHom ctomatute (XPAC) Ha hoHe XpOHMYECKOro racTpogyoaeHuTa
N NpOBeEHNE CPaBHUTENBHOIO aHanu3a C KNMHUYeckumm npusHakamu. Matepuansl n metoabl. [Ins nposeaeHusi
rmctonornyeckoro uccrnegoBanusa n3 114 naumentoB ¢ XPAC mbl otob6panu 40 naymeHToB, y KOTOpbIX 3abonesaHne
conpoBoxaarnock nospexaeHnem COIP, B yacTHOCTM 0bpasoBaHneM adT, C HanMuneM siI3BEHHbIX Y HEKPOTUYECKMX
anemMmeHToB. NpoBoannmcb cbop NomHoro aHaMHesa u KnMHU4Yeckre obcneqoBaHUst Bcex nauneHToB. Pesynbrarbl.
Mpu aHann3e XpoOHUYeCKOro racTpodyoneHuTa B pa3bveke no nony naumeHToB ¢ XPAC naTtonorusi BeisiBNsinacek ogu-
HAKOBO YaCTO KaK Yy >XEHLUUH, Tak 1y My>X4nH. N3 obwero yncna 114 naumeHToB C XPOHUYECKUM racTPOAYOOEHNTOM
XPAC Habntogancs y 61 xeHwmHbl (53,5%) 1y 53 myxuunH (46,4%). B Bo3pactHom oTHowweHun XPAC Habniopancs
y naumneHToB B Bo3pacTe 50 net u ctapuwe (60,5%) valle, 4em y 6onee Monoabix nauMeHToB. 3aknoyeHme. AHanms
NpoBeAEHHbIX MOPdONOrM4YeCKnX NCCNEeA0BaHNA NOKa3bIBaET, YTO 3PO3NBHO-A3BEHHbIE nopaxeHns COMMP npun XPAC
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Ha poHEe XPOHUYECKOTO racTpoayoAeHUTa NpeacTaBnsaoT coborn Hambonee YacTble NPOSBIIEHNSI UBMEHEHUIA, XapaKTe-
pY3YHOLLMXCSA Pa3BUTUEM BOCTANEHWS U U3bSA3BIEHNS SNMUTeNusi, 06pa3oBaHNeM S3BEHHbIX AedeKTOB, runepnnasven
NSI0CKOro aNUTENMs, a B HEKOTOPbIX Criydasx Habnogaetcs atpodus U UCTOHYEHNE ANUTENNS.

KntoueBble cnoBa: apo3us, adTa, A3Ba, aTpodusi, akaHTo3, rMnepnnasus, AuckepaTos, AUCnniasus, MHUNETpaLms.
Onsa ccoinku: Kamunos X.M., M6parumosa M.X., Oprawes H.A. MNatonoruyeckme npouecchbl Cnu3mMcton obo-
JI04KU MONOCTM pTa Npu peunavBupyroweM adTo3HOM cToMaTuTe Ha hoHe 3aboneBaHuii xenynovHo-ABeHan-
LLlaTUNepCTHOW cuctembl // BECTHUK COBPEMEHHOWN KNUHWYeckon meauumHbl. — 2023. — T.16, MNpun. 2. — C.29-36.

DOI: 10.20969/VSKM.2023.16(suppl.2).29-36.

I ntroduction. Gastrointestinal pathologies induce
various alterations on the mucous membrane of
the oral cavity. There are many reactive changes in
OM with various etiology, but chronic with the course
of lesions of the gastroduodenal system, characterized
by dystrophy, hyperplasia, atrophy, dyskeratosis, and
dysplasia. These changes may occur individually or in
combination with each other [1,2,3].

Chronic gastroduodenitis is an inflammatory
duodenum and gastric disease. It develops due to
the formation of gallbladder stones, which leads to
cholestasis [3,4]. Periodically arising and passing
inflammations lead to a gallbladder wall alteration
with the development of chronic gastroduodenitis
in it. Along with the general clinical signs of chronic
gastroduodenitis, changes develop in oral mucosa
[5,6,7].

In most cases of chronic gastroduodenitis, patients
feel discomfort on OM caused by swelling, aphthae,
erosion, ulceration, and other changes [8,9]. Given the
above, to study alterations of the oral mucosa (OM) in
case of chronic recurrent aphthous stomatitis (CRAS),
we consider it worthwhile to conduct a more in-depth
study of morphological changes in patients approaching
to the dental clinic and having chronic gastroduodenal
disease background [10,11,12].

Aim of the study was to investigate morphological
changes in OM in CRAS on the background of chronic
gastroduodenitis and to conduct a comparative analysis
with clinical findings.

Materials and Methods: To conduct a histological
study, of a total of 114 patients with CRAS, we selected
forty patients in which it was accompanied by OM
lesions, particularly the formation of aphthae, ulcerative
and necrotic elements. For histological examination, the
material of the mucous membrane from the affected
area was placed in a 4% neutral formalin solution,
then it was fixed in alcohol and bathed in paraffin
according to the Lloyd method, then it was placed in a
thermostat for 24 hours, paraffin blocks were prepared,
and sections were stained with hematoxylin and eosin.
The cytological research method was conducted by the
method of smear OM imprint. The local ethics committee
of the center approved the research protocol. Each
participant signed a written consent to participate in
the study.

We entered all the data obtained in the study into MS
Excel PivotTables. Nominal data were described with
absolute values and percentages. The comparison of
ordinal data was conducted using the criterion x2. The
criterion x2 value was compared with the critical values
for (r—1) x (c — 1) the number of degrees of freedom.
If the obtained value of x2 exceeded the critical one, it
was concluded that there was a statistical relationship
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between the studied risk factor and the outcome at the
appropriate level of significance.

Results and Discussion. CRAS is a chronic OM
disease characterized by periodic remissions and
exacerbations with a rash of aphthae. According to
WHO, this disease affects up to 20% of the population.
When analyzing chronic gastroduodenitis by gender of
patients with CRAS, pathology was identified equally
often in both women and men. Of the total number
of patients 114 with chronic gastroduodenitis, there
was CRAS observed in 61 women (53.5%), in 53 men
(46.4%). In terms of age, there was CRAS in patients
aged 50 and more years (60.5%) more often than in
younger patients.

Patients with CRAS were divided into 3 representa-
tive groups by age and sex: with a mild, moderate to
severe and severe course- the main (72) comparison
group (42). The number of patients in all groups of
patients was equivalent, i.e., in the main groups there
were 24, in the comparison groups - 14 patients. The
control group consisted of 20 healthy individuals.

Patients of the main group with a mild form of
CRAS with chronic gastroduodenitis complained of
some aphthous formations on OM, slight discomfort,
redness and swelling, dry mouth. The general condition
is intact, there are pain and burning when eating. When
examining these patients for OM there are 1-3 aphthae,
with a hyperemic rim around and slight swelling, the
surface of the aphthous elements is coated with a thin
fibrinous coating. The diameter of these aphids ranges
from 0.1 to 0.8 mm. The state of regional lymph nodes
during palpation without changes. There were 1-2
relapses per year, the duration of relapses from 7-10
days, the duration of remission was 6-7 months.

Patients of the main group, with an average CRAS
degree, mainly complained of a violation of the general
condition of the body, which was expressed in moderate
headaches. Pain and burning were manifested when
eating ordinary food, and eating spicy foods was
accompanied by discomfort. On examination of such
patients, hyperemia and edema in the area of aphthous
rash, covered with fibrinous plaque, were observed.
The number of aphthae did not exceed 4-6, but the
diameter increased and was in the range of 1.0-1.2
mm (figure 1). When analyzing the state of the edges
of erosion, inflammatory infiltrate is observed. The
number of relapses in these patients was 2-3 times a
year, the duration of relapses is 10-13 days, the duration
of remission is 4-6 months.

Patients of the main group of people with severe
CRAS complained of disorders of the general condition
of the body which are most expressed by constant
headache, severe pain and burning of the erosive
surface, not associated with food intake. During
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examination of patients with severe CRAS, significant
hyperemia and edema with inflammatory infiltrate were
noted within the lesion elements — aphthae and erosion
covered with fibro-necrotic plaque (figure 2), regional
lymph nodes were enlarged and painful (figure 3).
According to patients, aphthae and erosion ulcerated,
a putrid odor from the mouth appeared, the healing of
such elements took place within 2-3 weeks. The number
of relapses in the severe course of CRAS was 4-5
times a year, the duration of remission was 2-3 months
(figures 4,5).

Patients with mild CRAS of the comparison group
without somatic pathology usually denied violations of
the general condition of the body, only with spicy food
they felt a slight burning sensation and pain. Appetite
and sleep were not disturbed. During the examination,
the mucous membrane of the mouth was pale pink,
without hyperemia and edema (figures 6,7).

Patients with the average CRAS degree sometimes
felt isolated aphthae on OM, the fast-passing pain and

burning sensation that appeared during meals. On
examination the mucous membrane of the mouth is
of the usual color, with the exception of the location of
the aphthae, where hyperemia and slight edema were
observed, sometimes inflammatory infiltration (figures
8,9).

Patients with severe CRAS of the comparison
group complained of the presence of several aphthous
formations on OM, pain and burning when eating. During
the examination hyperemia, edema and inflammatory
infiltration at the site of aphthous-erosive formation,
discomfort were noted (figure 10). Regional lymph
nodes are slightly dilated and painful (figure 11).

As can be seen from table 1, the cheek and upper
lip were affected in 45.6% of cases, the lower lip was
41.2%, the sublingual region was 7.0%, and the tip
of the tongue was 6.1%. Other OM parts, such as
hard palate, gums, and transitional folds, were rarely
affected.

Table 1

CRAS localizations on OM

Tabnwuua 1

Nokanusauumn XPAC Ha COINP

abs % abs

% abs % abs %

Number of patients
52 45,6 47

41,2 8 7,0 7 6,1

Fig. 1. Thinning of the surface squamous epithelium with ulcerous regions and with the ingrowth of basal-layer epithelial
papillae into the deeper stroma layers of the mucous membrane of the lateral surface of the tongue.
Coloring with hematoxylin and eosin. V.incr. x 4.
Puc. 1. VicToH4eHMe NOKPOBHOIO MIOCKOro 3NUTENUs C y4acTkamuy S3BEHHOrO AedekTa U BpacTaHMeM 3NUTENUanbHbIX
COCOYKOB GasanbHOro crosi B rnybxenexatimne crnov CTpoMbl CIIM3MCTON 060M04KM GOKOBOI MOBEPXHOCTM A3blKa.
Okpacka reMaToKCUIIMHOM M 303MHOM. YBen. 06. x 4.
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Fig. 2. Hyperplasia of the multilayered flat epithelium of the sublingual mucosa, acanthosis with an uneven arrangement
of the cells of the basal layer, the number of layers is increased, the penetration of the epithelial papillae to different depths
of the connective tissue. Hematoxylin and eosin coloring. V.incr. x 10.

Puc. 2. T'nepnna3usi MHOrOCMOMHOIO NIOCKOro SNUTENKS, akaHTO03 C HEPaBHOMEPHBIM PaCMONOXeHEM KNeTok 6a3anbHoro
Cnosi, YACIO CINOEB YBENUYEHO, OTMEYAETCS NPOHUKHOBEHME ANUTENarnbHbIX COCOMKOB COEAUHUTENBHON TKaHU
Ha pas3nuynyto rnyouHy. Okpacka remaToKCUIIMHOM 1 303MHOM. YB.06. x 10.
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Fig. 3. Thinning and atrophy of the multilayered flat epithelium of the mucosa of the buccal region on the right, the underlying
connective tissue is densely infiltrated by inflammatory cells. Hematoxylin and eosin coloring. V.incr. x 10.0
Puc. 3. VicToH4YeHne n atpousa MHOrOCINOMHOTO NIIOCKOro SNUTenus, Noanexallas CoefuHUTenbHas TKaHb rycto MHWb-
TpupoBaHa knetkamu Bocnanexus. Okpacka reMmaToKCUIMHOM 1 303uHOM. ¥YB.06. x 10.0.

Figure 4. Subepithelial vesicle and focal squamous inflammatory infiltration of the stroma under an epithelial defect.
Hematoxylin and eosin coloring. V.incr. x 4.0
Puc. 4. Cy6anuTenuanbHbIi Ny3bipek U o4aroBasi KpyriokneTouHasi BocnanutenbHas UHUILTpaLust CTpoMbl
nog gedektom anutenus. Okpacka reMaToKCUITMHOM M 303UHOM. YB. % 4.0.
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Fig. 5. Among the dense lymphohysteocytic inflammatory infiltration of the stroma, epithelial cords of the mucous membrane
of the palate in the form of a collar are determined. Hematoxylin and eosin coloring. Incr. x 4.0.
Puc. 5. Cpegu rycton numo-ructmoumtapHon BoCnanmTenbHON NHUNLTPaLMM CTPOMbI BbIAENAIOTCA anUTenuarnbHble
TSKM CNN3MCTON 060MOYKM B BUAE BOPOTHMYKA. OKpacka reMaToKCUITMHOM M 903MHOM. YB. X 4.0.

Fig. 6. Uneven thickening of the layers of the flat non-keratinized epithelium of the mucous membrane of the cheek,
hypertrophy of the basal layer with the growth of epithelial outgrowths. Stroma with severe lymphocytic inflammatory cell
infiltration. Hematoxylin and eosin coloring. Incr. x 4.0.

Puc. 6. HepaBHOMepHOe yTOnLEHME CNOEB NITOCKOr0 HEOPOroBEBAKLLEro AaNUTeNnus, rmnepTpodusa 6asanbHOro cnosi
C pa3pacTaHuem anuTenuasnbHbIX BbIPOCTOB. CTpoMa C BbipaXeHHON NMMMMOLMTapHOW BOCNAnUTENbHO-KIIETOYHOM
nHdunbTpaumen. Okpacka reMaToKCUIMHOM U 303UHOM. YB. x 4.0.

Fig. 7. Expressed acanthosis and flat epithelium dysplasia of mild degree and thick inflammatory stromal infiltration.
(the same picture). Hematoxylin and eosin coloring. Incr. x 10.0.
Puc. 7. BblpaxeHHbI akaHTO3 1 AUCNNa3unst MIOCKOro aNMTenus Nerkov CTeneHun 1 ryctas BocnanutenbHas MHUNsTpaums
cTpombl. Okpacka reMaToKCUITMHOM 1 303uHOM. YB. x 10.0.
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Fig. 8. Uneven hyperplasia of the basal layer of the integumentary flat epithelium of the mucous membrane,
alternation of atrophy of the epithelium. In the stroma, an increase in the number of thin-walled and slit-like vessels.
Hematoxylin and eosin coloring. Incr. x 4.0.

Puc. 8. HepaBHoMepHasi runepnnasus 6asanbHOro criosi MOKPOBHOIO MITOCKOTO 3NUTENNS CIIU3UCTON 060MOoYKM.

B cTpome yBenuyeHue Yncna TOHKOCTEHHbIX U LweneBuaHbix cocyaoB. Okpacka reMaToKCUITMHOM U 303MHOM. YB. x 4.0.

Fig. 9. Desquamation of the integumentary epithelium with the formation of a large subepithelial vesicle with transparent
contents, swelling of the surrounding tissue, diffuse lymphocytic infiltration and uneven hyperplasia of the flat epithelium
of the mucous membrane of the sublingual region. Hematoxylin and eosin colouring. Incr. x 10.

Puc. 9. [leckBamaums NOKPOBHOIO anuTenus ¢ o6pa3oBaHnem KpyrnHoro cybanutenuanbHoro nysbipbka ¢ Npo3payvHbIM Co-
OEPXKMMbIM, OTEKOM OKpY>KatoLLen TkaHu, anddy3Hon numdoumnTapHoi MHpUNsTpaunein n HepaBHOMEPHOW
runepnnasnen nnocKoro aNUTENNUst CIIN3MCTon 06onoykm. Okpacka reMaToKCUITMHOM U 3031HOM. YB. x 10.
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Fig. 10. Focal round cell inflammatory infiltration of stroma in the area of damage to the epithelium of the inner surface
of the gums. Hematoxylin and eosin coloring. Incr. x 4.0.
Pwnc.10. OyaroBas KpyrrnokneTouHas BocnanutenbHas MHUNLTpaLmMs CTPOMbI B 061acTV MOPaXeHUs anuTenus.
Okpacka reMaTOKCUMITMHOM 1 903nHOM. YB. x 4.0.

Fig. 11. Diffuse inflammatory cell infiltration with epithelial cells and desquamated cells.
Hematoxylin and eosin coloring. Incr. x 4.0.
Puc. 11. Qnddy3sHas numdoumTapHas MHOUNLTpaLnst ¢ NPUMEChI0 €OUHUYHBIX CYLLEHHbIX ANUTENManbHbIX KNEeTOK.
Okpacka reMaToKkCUIIMHOM 1 303UHOM. YB. x 10.

During cytological studies of smears of typos from
the affected OM surface, the following changes were
found, presented below in microphotographs.

Conclusion. As a result of a morphological study
of CRAS-related erosive-ulcerative OM lesions on
the background of chronic gastroduodenitis, the
most frequent manifestations were characterized by
the development of the epithelium inflammation and
ulceration, formation of ulcerative defects, hyperplasia
of the surface squamous epithelium, and in some cases,
atrophy and thinning of epithelium. The above indicated
CRAS-related morphological changes in OM correlate
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with the clinical data of patients with somatic pathology,
namely in combination with chronic gastroduodenitis.

lMpo3payHocmb uccriedoeaHusi. ViccnedosaHue He
umesio crioHcopckol No0OepKKU. A8mop Hecem oHYyo
omeemcmeeHHOCMb 3a rpedocmas/ieHue OKOHYamerb-
HoU 8epcuu pyKonucu 8 ne4ame.

Heknapauyusi o ¢puHaHcoebIx u Apyaux e3aumMo-
omHoweHusix. Bce aemopbl npuHumanu yd4acmue 8
paspabomke KoHuenuuu, du3aliHa uccrnedoeaHusi U 8
HarnucaHuu pykornucu. OKOHYamernbHas 8epcusi pyKonucu
6bina 00o0bpeHa scemu asmopamu. A8mopskI He rory4Yanu
20Hopap 3a uccredosaHue.
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Abstract. Introduction. Adequate advanced hemodialysis techniques reduce nosebleeds in patients with chronic
renal failure. The most common otorhinolaryngological manifestations were nasal mucosa dryness, lower nasal concha
pallor, and, to a lesser extent, crusts on both the nasal septum and the lower nasal concha. Aim of the study was to
assess the frequency of various initial manifestations in hemodialysis patients with chronic renal failure. Materials and
Methods. A crossover study was conducted in 2020-2022. It included 68 patients with chronic renal failure, receiving
regular hemodialysis for 6 months and longer. Results and Discussion. Nasal mucosae were normal in 45.6% of
patients, dry in 44.1%, and hyperemic in 10.3%. Inferior nasal conchae were pallor in 44.1% of patients, normal in
35.3%, and hypertrophic in 13.2%. Crusts were found in inferior nasal conchae in 7.4% of patients and in nasal septum
in 14.7% of patients. Frequency of nosebleeds was lower in regularly hemodialyzed patients with chronic renal failure.
Conclusions. Analysis of the studies conducted shows that the frequency of nosebleeds was reduced in regularly
hemodialyzed patients with chronic renal failure. Ulceration and perforation of the nasal septum are the least frequent
otorhinolaryngological signs. No cases of olfactory neuropathy were reported in our study.
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B BeAeHue. 3abonesaHns OKONIOHOCOBbIX Na3yx
OTHOCATCS K Hanboree 4acTo BCTpevaroLencs
naTorornm B OTOPUHOMNAPUHIONOrMK, Yemy CnocobCTBy-
€T COBpeMeHHasi aKkonornyeckas obcraHoBKa, LUMpoKas
pacnpoCTPaHEHHOCTb annepruieckux U BUPYCHbIX
pecnmpaTopHbIX 3aboneBaHumn, CHXEHNE MECTHOIO U
obuwero nmmyHuTeta [1,2]. BONbLWMHCTBO Uccneaosa-
Tenen CXoAsTCA BO MHEHWM, YTO 3a nocnegHue rogsbl
B MUpe OTMeYaeTcsl TeHAEHLUMS K yBenuyeHuo 3abo-
neBaemMoCTN XPOHUYECKUM CUHYCUTOM. [oBbileHne
3P PEKTUBHOCTU NTEYEHUA XPOHUYECKNX PUHOCUHYCU-
TOB SIBMSIETCS NPUOPUTETHON 3agayvert COBPEeMEHHON
OTOPUHOMNAPUHIONOMMM HE TONBbKO OTEYECTBEHHON, HO
n 3apybexHon [3,4,5]. Takon nHTepec k npobneme o6-
YCITOBIIEH LUMPOKOW PacrnpoCTPaHEHHOCTbIO AaHHOM
natonoruwu [6,7,8]. B pasHbix cTpaHax Kputepum yyeta
3aboneBaemMoCT, anropuTMbl AMArHOCTUKM U NeYeHUs
PUHOCUHYCUTa CYLLECTBEHHO pasnunyaloTcs, npuyem
ONSt XPOHUYECKUX PUHOCUHYCUTOB 3TN Pa3nmnyus Bolpa-
XeHbl B 6onbLueln cteneHun, Yem gnsi octpbix [9]. PeTtpo-
CMEKTVBHbIV aHanun3 CTPYKTYpbl 1 pacnpoCTpaHEHHOCTH
3aboneBaHun JIOP-opraHoB no AaHHbIM CTaLMOHaPHbIX
HabnogeHun 3a 5 neT nokasarn, 4To NPUOPUTETHOE Me-
CTO Cpeam rocnmTanmanpoBaHHbIX 60MbHbLIX 3aHUMarnm
XpOHMYeckme 3aboneBaHnst Hoca 1 OKONOHOCOBbIX Na-
3yx (cooTBeTcTBEHHO 45,8+0,9% 1 55,5+1,0%) [10,11].
B cTpykType OCHOBHbIX 3ab0neBaHuii OKONTOHOCOBbIX
nasyx HamborbLLY O Y B3POCHOro HacerneHus 3a-
HUMaIOT BOCNAreHUs BEPXHEYENCTHOW Masyxu, npu
KOTOPOM OTMeYaeTCsi exerogHbln npupocT 3abonesa-
emoctn Ha 1-1,5%, Ha BTOpoM MecTe Mo 4acToTe 3a-
HUMaeT BocnarneHue KNeTok peléryaToro nabvpuHTa,
Aanee nobHble 1 KNMHoBUAHbIE Nadyxu [12,13,14].
XpoHuyeckas noyeyHas He4OCTaTOMHOCTb BNNSET
Ha remMocTas HeCKONbKUMU MyTAMU, NpuMBOAsA NMBO K
aHTMKOarynsHTHOMY COCTOSIHUIO, XapaKkTepuaytoLLemy-
Csl anu3ogamuy KpoBoTeYeHUs, NMbO K npokoarynsaum-
OHHOMY COCTOSIHMIO, XapakTepuayLwemycs YacTbiMu
Tpombo3amu [15]. CornacHo MexayHapoaHOMY peko-
mMeHgatensHoMy gokymeHTy (EPOS) npu xpoHunyecknx
PUHOCUHYCUTaX Kak NpaBuro He BCTpeyaeTcs B hopme
N30MMPOBAHHOIO MOPaXXeHUS OKOMOHOCOBbLIX MasyXx,
B MaToONOrM4yecknii NpoLecc BOBMEYEeHa 1 crimaucras
obonoyka nonoctn Hoca [16]. MNoka3zaHmem K Xupyp-
rMYEeCcKOMY NeYvYeHuto ABnseTca HedddeKkTMBHOCTb
KoHCcepBaTMBHOW Tepanun 6onee 12 Hegensb. lMpu
nopaxxeHn BEPXHEYENOCTHOW Nasyxu AnuTenbHoe
KOHCepBaTMBHOE feyeHne obbl4HO HellenecoobpasHo,
a XMpypruyeckoe rneveHune Hepeako TpebyeT Koppekumm
BHYTPUHOCOBbIX CTPYKTYP NMOMMMO BMeLLaTensCTBa B
npeaernax ogHowm nopaxeHHoun nasyxu [17,18,19].
Pa3BnTeE HOBbLIX TEXHOMNOIMK B AMArHOCTUKE U
XVPYPruyecknx NogxoaoB npu XPOHUYECKUX PUHOCUHY-
cuTax No3BOMSET MHayYe NOAOUTU K BONPOCY BeAeHUs
naumeHToB C gaHHou natornormen [20]. XpoHuyeckas
noyevyHas HeJoOCTaTOMHOCTb BRMSIET Ha remMocTtas He-
CKOMbKMMU NYTAMW, NPUBOASA MO0 K aHTUKOArynsHTHO-
MY COCTOSIHUIO, XapaKTepum3yoLeMycs anm3ogamm Kpo-
BOTEYEHUs1, NMBO K NpoKoarynsaLMoHHOMY COCTOSHUIO,
XapakTepuasyrLwemMmycsa YyacTbiMm Tpombosamu [21].
HapylweHus cBepTbiBaeMOCTM KPOBU OBOYCrOBMNEHbI
HeagekBaTHOW pyHKUME TPOMOOLUTOB, KOArynsiLoH-
HbIM KackagoM u/unm aktneaumen GubprHONUTUYECKON

OPUTMHAJIbHBIE UCCIEAOBAHNSA

CUCTEMbI, TOrAa Kak runepkoarynsaums sBnsercs npo-
OYKTOM perynsitopHbIX HAapYLUEHNA CBEPTbIBAHWSI KPOBM
N rMnepaxkTMBHOCTU TpomMBoLMTOB [22].

Y 60MbHbIX C XPOHWUYECKOM MOYE4YHON HegocTaToY-
HOCTbI0, HaXOOALMNXCHA Ha PerynsapHoMm remoguanmae,
HabnwogaTca pasnuyHblie OTONapUHronornyeckne
nposiBreHnsi, obycnoBneHHbIe YPeMUYECKUMUN TOKCK-
HaMW 1 ANEKTPONUTHBIM AncbanaHcom. B npeabigyLmnx
ncenenoBaHmsx coobuianock 06 HOCOBLIX KpOBOTE-
YeHnsAx Kak o Haubonee yacTtbix JIOP-nposaBneHmsax
TEPMUHANbHOW NOYEYHOW HELOCTATOMHOCTU, YTO 06bL-
SACHANOCH TEHAEHLMEN K KPOBOTEHYEHMSM, CBA3AHHON C
ypemuen. HocoBble KOpkW, nepdopauusa neperopogkm
n oboHaTenbHasa AMCyHKUNA Takke Habnwoganucb y
naumMeHToB ¢ remoananusom [23, 24]. lNoBbiweHHas
CKIMOHHOCTb K KPOBOTEYEHMAM Y MALMEHTOB C NOYEYHOM
HeOO0CTaTOYHOCTLI0 MOXET KIMMHUYECKN NMPOSIBNATLCS
XKenygoyHO-KULWEYHbIMU KPOBOTEYEHUAMU, KPOBO-
U3NUAHUAMW B CeTYaTKy, cybaypanbHON reMaToMowu,
HOCOBbIM KPOBOTEYEHMEM, remaTypuen, SKXMMO3aMu,
nyprypow, KPOBOTEYEHMEM U3 AECEH, KDOBOTEYEHNEM
13 AeCeH, reHnTanbHbIM KPOBOTEHYEHNEM, KPOBOXapKa-
HbEM, TeNeaHrnakTasusaMm, reMapTpPo30oM U NETEXMSIMU
[25,26].

MHTepecHo, 4TO cam remoguanu3 MoXeT npea-
pacnonarate K HapyLeHUAM CBEPTbIBAEMOCTN KPOBU
He TONbKO M3-3a BBOAMMOIO renapuHa, HoO 1 13-3a
NOCTOSAHHOM akTMBauun TpombouuToB Ha mMembpaHe
ananusaTtopa C nocnegywmmMm CHUXEHNEM aKkTUB-
HOCTU gnanusaTtopa. HanpoTuB, 6bIN0 NoOKasaHo, YTo
remoananun3 yMeHbllaeT HapyleHns TpombounTos,
YTO NPUBOOUT K CHIDKEHWNIO PUCKa KPOBOTEYEHUSA 13-3a
yOoaneHust ypeMm4eckoro TOKCUHa. Y B60nbHbIX ¢ no-
YEYHOW He4OCTAaTOYHOCTLI0 aHEMUST HANPSIMYIO BANSIET
Ha BpPEMSI KPOBOTEYEHUS. DPUTPOLUTLI NPUBOAAT K
HaKOMMEeHNI0 TPOMOOLMTOB BAOMb CTEHOK COCYAOB B
KPOBOTOKE BMECTE CO CTUMYNsLMen BbICBODOXAEHMS
TpombouuTapHOro ageHosmHandocdara u nHakTnea-
uun npoctauuknuHa (PGI2), Tem cambiM akTMBMPYS
dyHKumnio TpomboumTos [27]. MNepdopaums HOcoBOM
neperopoaku y NnaumeHToB C ypeMUen MOXeT NMPOU3onTU
13-3a TpaBMbl HOCOBbIMW KateTepamu M HapyLUeHUs
nponudepaumm KneTok cnuamctor obonoyku. Kpome
TOro, onpedeneHHy porib MOryT UrpaTb HapyLleHust
WMHHEepBaLMM COCydO0B HOCOBOW Meperopodku Bcrea-
CTBME HerponaTumn BereTatMBHOM HEPBHOW CUCTEMBI U
NLLIEMUN, BTOPUYHON MO OTHOLLEHMIO K CY>KEHUIO apTe-
puon. NHdekumsa pacnpocTpaHeHa cpeam naunueHToB ¢
TEPMUHANbHOWN CTaanen NOYEeYHON HEAOCTATOYHOCTH,
nepeHecLnx remogmanua, YTo NpuMBOAUT K rocnuta-
nusauuu, ¢ BbICOKMM YpOBHEM 3aboneBaemocTu U
cmepTHoCTU [28,29].

Llenblo gaHHOro MccrnenoBaHus SIBUNOCH OLiEHKa
4acTOTbl BbISABNEHNS pas3fnUYHbIX Ha3anbHbIX MNPOsiB-
NeHun cpegu NaunMeHToOB C XPOHUYECKOMW MOYEevHOW
HeOoCTaTOMHOCTLIO Ha remoananunse.

Matepuan n metoabl uccnepgoBaHua. lepe-
KpecTHoe uccnegosaHve nposogunock ¢ 2020 roga
no 2022 roa. B Hero Obinn BkoYeHbl 68 nauneHToB
C XPOHMYECKOW MOYEYHOW HEeLOCTaTOYHOCTbIO, MOMy-
YarLmx perynspHoe remoguanus 6onee 6 mecsues.
Kputepumn BkntoYeHus: BO3pacT cTapLle Uin paBHbIN
18 rogam, naumeHTam ObiNyM Ha3Ha4YeHbl perynsapHble

BECTHWUK COBPEMEHHOW KJIWHWYECKON MERWLNHbI 2023 Tom 16, npun. 2



4-yacoBble ceaHCbl 0ObIYHOrO remoguanuaa Tpuxabl
B HeJen 1 agekBaTHble ceaHckl [[1 6onee yem 3a 6
MecsLeB 00 MCCNeaoBaHUsa Co cTaHOapTHbIM Bukap-
BoHaTcogepxallmMm guannsaToM, C UCMoMNb3oBaHMEM
BrocoBMecTUMOro nonucynb@oHa Ans remogmanmsa.
Avanu3aTop C HU3KMM NOTOKOM UM renapuiH B kayectse
aHTUkoarynsaHTa. Mbl MCKMOYMMM BCEX NauUMEHTOB C
caxapHbIM AnabeTom, akTUBHBIM ayTOUMMYHHbIM 3a60-
rneBaHueM, NporpeccupyoLLmMm 3abonesaHnemM neveHun
WK 3r10Ka4eCcTBEHHbIMN HOBOOGPpasoBaHuamMu. Kpome
TOro, ObINM UCKIMHOYEHbI NALMEHTbI C NPEALIECTBYOLLN-
MK 3aboreBaHNs MU HOCa UMM OKONIOHOCOBBIX NasyX.
KomnbloTepHasa Tomorpadus Hoca U npuaaToYvHbIX
nasyx BbINOMHANACh TOMbKO MO noka3aHusaM. bein npo-
BeAeH OOLWMI aHanu3 KpoBU M PYyTUHHas Ouoxmmus
(230T MOYEBUHBI KPOBU, KpeaTUHWH CbIBOPOTKM, KO-
(PMLMEHT BOCCTAHOBIEHUS MOYEBVHbI, KanbLmi, oc-
dop, napaTMpeoungHbIi FOPMOH 1 MPodUnb xenesa).

MpoTokon uccnepgoBaHMs ogobpeH nokanbHbIM
3TUYECKNM KOMUTETOM LieHTpa. OT KaXaoro y4acTHuKa
nory4YeHo NUCbMEHHOEe UHOPMMPOBAHHOE cornacue
Ha yyacTve B uccrnegoBaHum.

Cratuctuyeckyto o6paboTKy AaHHbIX NPOBOAWMU
c nomouwbio nporpammbl SPSS Statistics. Paccuun-
TbiBanu cpegHve apudmeTudeckne aHanmanpyembix
napameTpoB 1 CTaHOAPTHYHO OLWMBKY. CTaTUCTUYECKYIO
3HA4YMMOCTb HabngaeMbiX U3MEHEHUI OLEeHMBanu
c nomoubto kputepus CrtblogeHTa. Pasnuynsa pac-
cmaTpuBanucb kKak 3Hadmmble npu p<0.05. [daHHble
npeacTaBneHbl B BUAE CpegHero apudmMeTnyeckoro +
CTaHAapTHOM OWNOKN CpeaHero 3HaYeHus!.

Pe3ynbrathl U ux obcyxaeHue. B obwen cnox-
HOCTM B MccrnegoBaHue BKNoYMnu 68 nauvMeHToB C
XPOHNYECKOM NOYEHHOW HEAOCTATOYHOCThIO (35 MY>KUMH
1 33 XeHLUHbI) CO cpeaHMM Bo3pacTom 52,1+13,3
roga v cpegHen NpodormKUTENbHOCTLI0 3abonesBaHns
7,945,58 neT. lNpnynHamm NoYEeYHON HELOCTATOYHOCTH
ABUNNCL apTepuanbHas runepteHsusa y 21 (30,9%)
©onbHoro, xpoHuyeckui nuenoHedputy 11 (16,17%),
amunongosy 2 (2,9%), aHaneretuyeckas HecponaTus
y 7 (10,3%), BONM4aHOYHbIN HedpUT y 2 (2,9%), XpoHuye-
ckast ob6¢cTpykTuBHas yponatusa y 7 (10,3%), nonuknucTos
nodek y 3 (4,4%) n 15 (22,1%) 60nbHbIX HEN3BECTHOW
aTmonorum (puc.1).

B Cnmanucras obonoyka Hoca
HopMarbHas

B Cyxas cnusucTas Hoca

'vnepemus cnmancron
obonouyku Hoca

PucyHok 2. CocTosiHMe cnnsncton 060no4ky Hoca
y NauMeHTOB C NOYEYHON HeJOCTaTOYHOCTbIO
Picture 2. The condition of the nasal mucosa

in patients with renal insufficiency

Cnuaucrtaa obonodvka Hoca Bbina HOpMarbHOW Y
45,6% nauneHToB, Torga kak y 44,1% naumMeHToB crnu-
3uctas Hoca 6bina cyxon. Tonbko y 10,3% 60nbHbIX
oTMevanachb runepemmusi CrM3ncTon obonoYkn Hoca.
HwkHue HocoBble pakoBUHbI Y BOMbLUMHCTBA HALLMX
naumeHToB (44,1%) 6binn GrnegHbIMK, TOrga Kak Hop-
mManeHble y 35,3% u runeptpodupoBaHHbie y 13,2%.
Kopku 6binmn obHapyxeHbl Tonbko Yy 7,4% GonbHbIX B
HIDKHMX HOCOBBIX PaKOBMHAX, XOTS B HOCOBOW nepero-
POLKE OHW BCTpEeYanuch NoYT1 B ABOMHOM MPOLIEHTHOM
cooTHowweHun (14,7%) (puc.2).

BonbLlMHCTBO nccnegoBaHHbIX NaumMeHToB (77,9%)
UMenu HopMmarbHYH HOCOBYHO NEpPeropoaKy, Toraa kak
Havbonee 3Ha4YMMbIM HabnaaemMbIM NPU3HAKOM Bblnn
KOPKM Ha HOCOBOW neperopofgke npumepHo y 14,7%
NauMeHToB U, B MEHbLUEN CTeNEeHN, UCKPUBMEHNE HO-
COBOW NEpPEropoakmn 1 n3bsaseneHuns, no 2,9% kaxgoro.
Tonbko y ogHoro (1,5%) nauueHTa 6bina nepdgopaums
HOCOBOW NEPEropoaKu.

BonblUMHCTBO NaLMeHTOB He coobLLany 06 uctopmu
HOCOBbIX kpoBoTedeHun (94,1%). CpeaHun ypoBeHb
remornobuHa y naumeHToB 6e3 BblpaXeHHOro HOCOBOIO
KpoBoTeveHusa coctasun 10,5 + 1,7 r/gn npotus 9,2 £
1,6 /AN y nauneHToB C HOCOBbLIM KPOBOTEYEHMEM MPU
3HayeHun P 6onee 0,05. Koppensumsa Mexay HOCOBbIM
KpOBOTEYEHMEM 1 BCEMU NapaMeTpamu Obina cTaTucTu-
YeCK/ HE3HAYMMOM, 3a UCKITIOYEHEM norna, MOCKOSbKY
HW Y OQHOrO M3 HalUUX NaLMEHTOB MYXCKOro rnona He

apTepuanbHas XPOHUYECKHit XpOHUYeckasi aHanbreTuyeckas
rMnepTeH3us nuenoHedpuT 06CTPYyKTUBHAS HedponaTtus
yponaTusi

PucyHok 1. Hanbonee yacTble NpuyvHbl NOYEYHOW HEAOCTATO4HOCTH,
NPOSIBMSIIOLLMECS YACTbIMM KITMHUYECKUMUM Npu3Hakamy 3aborneBaHunii Hoca U OKONIOHOCOBBIX Na3dyx
Picture 1. The most common causes of renal failure, manifested by frequent clinical signs of diseases
of the nose and paranasal sinuses
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ObINI0 HOCOBOrO KPOBOTEYEHWSI BO BpEMS HaLLero uc-
cnegoBanus (P = 0,034). CpegHuin ypoBeHb KOHLIEH-
Tpauwmm remornobuHa (r/an) coctasun 10,4 (quana3oH
6,8—-15 r/an).

O6cyxaeHue. Y NauneHToB ¢ ypemmen HabnogaeT-
CS KPOBOTOMALLMI AnaTes, KOTOPbLIV B NepPBYIO o4epeab
00yCrnoBneH HapyLlleHUsiMM remocTasa, B YaCTHOCTU
AncdyHKUMen TpombounTOB U HapyLLIEHNEM B3anMMO-
OeNCTBUSA TPOMOOLIMTOB CO CTeHKaMm cocyaoB. OgHako
y 9TVX NaLMeHTOB BbICOKa PacnpOCTPaHEHHOCTb cep-
OE4YHO-COCYOUCTBIX U TPOMBOTUYECKUX OCMOXHEHWUMN,
HECMOTPSI Ha CHUXEHHYI PYHKLMIO TpoMOOoLMTOB [2].
Coobwanock o kpooTeveHusx y 40-50% nauuneHToB
¢ XMH vnn Haxogswmxca Ha remogmanuse [3]. Uc-
cnefoBaHue, nNpoBedeHHoe B BonbHMLE, nokasano,
YTO PWCK MPUCTYNOB KPOBOTEYEHUS yBENMYMBaETCH B
[ABa pasa y NalMeHTOB C NOYEe4HOM HEQOCTAaTOYHOCTBIO
[4]. Nyukas U.K. [9] coobwmnm o grmMTensHOM B UX UC-
crnegoBaHWMY BpeMs KpOBOTEYEHUsI cocTaBnsno bonee
8 MVH, 1 OHU 06BACHWMM 3TO aHOMarbHOWM arperaumen
TpoMbounToB 1 0bpasoBaHmem TpombokcaHa B2 n yno-
MSHYN, YTO 3TN N3MEHEHMWS YaCTUYHO KOPPEKTUPYIOTCS
nocre guanu3sa. lNMoctHukosa "A. [10], ynomsiHyna, 4to
Hanbonee pacnpoctpaHeHHbIM JIOP-nposiBneHvem y
nauneHToB ¢ XIH, Haxogawmxcs Ha guanuse, ABnNs-
€TCs HOCOBOE KPOBOTEYEHWE, COCTaBnsALEee OKOMO
30%, 1y 6onbluMHCTBA U3 3TUX NALMEHTOB HOCOBOE
KpOBOTEYEHNE NpeKkpaTnnock cpasy nocrne Koppekumm
YPOBHS MOYEBWHbI B KpOBU. CKNOHHOCTb K KPOBOTEYE-
HUSIM MOXHO YMEHbLUUTb C NMOMOLLBI COBPEMEHHbIX
METOAOB AManusa v NpUMeHEeHNs 3pUTPONo3TUHA ANg
Koppekuun aHemum [17]. Bonee Toro, 6b110 NOKa3aHo,
YTO yoaneHme ypeMm4ecknx TOKCUHOB Nocre remogua-
nu3a ynydiuaet aHoManum Tpom6oLmMToB, YTO NPUBOANT
K CHUXKEHMIO pUcKa KpoBoTeveHus [5]. 3Tn pesynbrathl
MOryT cOBMagaTtb C HalIUMW BbIBOAAMM, MOCKOMbKY Y
HalnX nauyneHToB Habroganocb HOCOBOE KPOBOTE-
YeHue. Y NaumMeHTOB C MPOrpeccupyoLlert MoYeyHom
HEOOCTAaTOMHOCTLIO MOTYT HabnaaTbCA KIMMHUYECKME
NPOSIBIEHNS, KOTOpble NopakatoT Kak TBepAable, Tak U
MArkue TkaHu. MiHorga 3T NposiBreHus MoryT ObITh Bbl-
3BaHbl TepaneBTUYeCcKMM Mepamm, KOTOpble BKIOYakoT
cneayollee: orpaHnyYeHne XnaKocTun; U3MeHeHUs B
paumoHe NUTaHus; NoBoYHbIE APdEKTLI HEKOTOPLIX fe-
KapcTB, BKMOYasi rMNoTeH3MBHble, 06e3bonmBatoLLme,
OVYPETUKN, aHTUOENPECCaHTbI M NPOTMBOBOCTANUTEMb-
Hble npenapartbl, KOTOpble OObIYHO MCMONb3YKTCA Y
3TUX NALMEHTOB; a Takke Y NauMeHTOB, HaXOASALLMXCS
Ha ananuse u/unu TpaHcnnaHTaumm nodkm [18]. OgHum
13 TaKUX NPOSIBMEHMNIN CO CTOPOHbI CIIN3UCTbIX 060104eK
aBnseTca cyxoctb. Cager gexraH m Jpet n ap. [19]
0BHapy>Xunu, 4To cpegHee NPosiBNeHne CyxXoCTu BO PTy
Habnopaetca y ~44,02% vx nauneHToB. CyxoCTb BO PTY
npv remoamanunae BO3HUKaET Mo LenoMy psay NpUYmnH,
B TOM YMCrie OrpaHuyYeHHoe noTpebneHme XuakocTu B
NpoMeXxyTkax mexay AByMs npoueaypamu avanusa
[20]. B aTom uccnegoBaHmm Mbl Habnoganm, 4To Hau-
6onee pacnpocTpaHeHHbIMU HOCOBbLIMU NPOSBAEHNSAMMN
y naumeHToB ¢ XIMH, HaxogawmMxcs Ha peryrnsipHoOM
avanuse, SBRSOTCA CYXOCTb CN3MUCTOM 06004KM Hoca
1 B6negHOCTb HWKHWUX HOCOBbLIX PakoBuH (no 44,1%).

OPUTMHAJIbHBIE UCCIEAOBAHNSA

MykouununapHasi akTUBHOCTb MOBEPXHOCTM CIIN3UCTbIX
obornoyek AgbixaTernbHblX NyTen B 3HAYMTENbHOW CTe-
NeHn BNUSIET Ha ee CMOCOBHOCTb yAansATb MHOPOAHbIE
YacTuubl ¥ NAaTOreHHblIe MUKPOOPraHn3Mbl M COXPaHSTb
NOBEPXHOCTb CMU3UCTON BRaHOW u ceexen. XIMH n
remoamanvsa NpUBOAAT K 3HAYNTENbHOMY YBEINNYEHMNIO
BPEMEHU MYKOLMIMaPHOTo KNMpEHca, 0 Yem coobLuarot
Sedaghat A. R. [22]. Kpome Toro, Sharipov S. S. [23],
onpenenunu 3HAOreHHY rpPaMnonoXMTENbHYH KOKKO-
BY0 MH(PEKLMIO, B YAaCTHOCTM S. aureus, Kak Hanbonee
YacTyto NPUYMHY rocnuTanusauunm, 3aboneBaeMocTu 1
CMepTHOCTU cpeam naumeHToB ¢ XIMNH, Haxogawmmncs Ha
remogmanuse. [pombiBaHne Hoca MOXXET aKTUBUPOBATb
NOABMKHOCTb PECHUYEK M YMEHBLUUTbL BakTepmnanbHyro
aaresunio, YTO NPUBOAMT K YBENUYEHUIO MyKOLMnunap-
HOTO KIMPEHCa Y YMEHbLLEHMIO BOCMAneHnin CIIN3ncTon
006004k 3a CHET BbiMbIBAHUSA MEAMATOPOB BOCNane-
HUS, KOPKN 1 OPYrnX BblAeneHnn n3 Hoca [22]. Bropbim
pacnpocTpaHeHHbIM HOCOBbIM NPOSBNEHMEM, OBHapy-
YXEHHbIM B 3TOM MCCreoBaHmm, aBnsaeTcs obpasoBaHue
KOPOK Ha HocoBow neperopoake (14,7%), 3atemM runep-
TPOUPOBaHHbIE HMKHME HOCOBbIE pakoBUHbI (13,2%),
1 runepemums cnuaunctom obonoykm Hoca (10,3%). Kopkn
obpasoBanuncb B HMXKHMX HOCOBBIX PaKOBMHAX Y HaLLIMX
naumMeHToB, Takke ObiNIo 0OHApPYXXEHO M3bs3BMEHMNE
HOCOBOW Neperopogkv. ATn pesynbratbl MOryT ObiTbh
00ObsiCHEHbI ccneaoBaHMeM, NpoedeHHbIM Khasanov
S. A. n coaBr. [19], KOTOpble YNOMSIHYNX, YTO BbICOKMN
ypoBeHb MoYeBUHbI B cpegHeM 320 mr/100 mn, KOTopbIn
BbI4EMSANCS C HOCOBbIMY BblAENEHNAMU, pacLuennsieTcs
HOCOBbIMY BaKTEPUsIMU, BbIAENAA aMMUaK, YTO NPUBO-
ONT K XMMWYECKOMY PUHUTY, BO3MOXHOW MpUYMHE OT
3aNOXEHHOCTN, U3bA3BMNEHUSA HOCA U MOACN3UCTbIX
KPOBOM3NUSAHUIA. Y BOMbLUMHCTBA UX NaUMEHTOB Chnu-
3ucTasa obornoyka Bo3Bpallanacb kK Hopme yepes 3-5
OHew nocne gvanuaa.

BbiBogbl. CoBpeMeHHble afeKBaTHble METOAUKM
remMoguanunsa yMeHbLUaT HOCOBblE KPOBOTEYEHMs
Yy NauUMEHTOB C XPOHUYECKOW NOYEYHOW HefocTaTou-
HoCTblo. Hanbonee yacTtbimm JIOP-nposaBneHusmu
ObINM CyXOCTb CNM3UCTOM 060MNOYKM HOoca 1 BnegHOCTb
HWXHUX HOCOBbIX PAKOBMH M, B MEHbLUEN CTENeHw,
KOPKW Kak Ha HOCOBOW NMeperopoke, Tak U Ha HUKHUX
HOCOBbIX pakOBUHaXxX. YacToTa HOCOBbIX KPOBOTEYEHMN
Oblna CHXeHa y NauneHTOB C XPOHUYECKOWN NOYEYHOMN
HEeAOCTaTOYHOCTbIO Ha perynsdapHoM remogunanunse.
M3baseneHne n nepgopaumsi HOCOBOM NePEropoaku
ABNATCA HaumeHee yactbiMu JIOP-npusHakamu. B
HalleM uccrenoBaHum He BbINo 3aperncTpupoBaHo HA
OfHOro cny4vasi 06OHATENBHON HeponaTum.

Mpo3payHocmb uccnedoesaHus. ViccredogaHue He
umesno croHcopckoli No0depKU. ABmop Hecem MosHyo
omeemcmeeHHOCMb 3a npedocmasrieHue OKOHYamersib-
HOU eepcuu pyKonucu 8 nedame.

Heknapayusi o ¢puHaHco8bIX u Opya2ux e3aumMo-
OmHoweHusix. Bce aemopbl npuHumManu yd4acmue 6
paspabomke KoHuenuyuu, du3alHa uccriedosaHusi U 8
HarnucaHuu pykornucu. OKOHYamesibHasi 8epcusi pyKonucu
bbiia 000bpeHa ecemu asmopamu. A8mopkl He nomyyanu
20HOpap 3a uccnedosaHue.
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Abstract. Introduction. The article presents the findings of the study and comparative assessment of radiation doses
in patients and personnel in diagnostic medicine using sources of ionizing radiation. Currently, over 2,373 radioactive
sources are used in in 903 medical institutions of the Republic of Uzbekistan. Therefore, an extremely important task is
to assess the patients’ and personnel risks related to medical and occupational exposure and to create ways to improve
radiation protection in medical radiology at the present stage. The aim of the study was to perform a comparative
analysis of patients’ and staff radiation doses used in conducting diagnostic medical procedures involving the sources
of ionizing radiation and radioactive substances. Materials and Methods. To achieve the goal and objectives of the
research aimed at studying radiation doses, we selected protocols for scanning patients during X-ray diagnostics, nuclear
medicine studies in medical institutions, and the results of the individual dosimetry monitoring of personnel. Results and
Discussion. Our findings showed that medical and occupational exposures are within the low to very low dose range
and the risks are low to very low, as well. Not only is medical exposure different from other types, but it also carries risks
of “no radiation” or “underexposure” that may be greater than the risks of exposure. Limiting medical exposure to only
preventive studies (1 mSv) does not solve the problem of reducing medical exposure risks. The concept of “prevention”
includes all those who can be classified as “asymptomatic” patients, which is incorrect. People undergoing preliminary or
ongoing professional medical examinations do not match with those at risk undergoing, for example, screening studies.
The approaches to them should be different. Conclusions. In radiation-hazardous medical institutions, all measures
must be taken to ensure radiation safety and protection of personnel, patients, the public, and the environment.
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Pecbepat. BBegeHue. B ctatbe npeacTtaBneHbl pesynstaTbl HAyYHO-UCCIe[oBaTENbCKON paboThbl MO U3YyYEHUo U
CpaBHUTENbHOW oLeHKe 03 06nyyYeHns NauMeHToB U NepcoHana B AMarHoCTUYecKo MeauUmHe npyu ucnonb3oBaHUm
NCTOYHMKOB MOHWU3UPYIOLLIETO N3MyYeHns. B HacTosLLee BpeMs B MeQULIMHCKUX yupexaeHusax Pecnybnvkn YsbekuctaH
B 903 opraHu3aumax ucnonbdyetcs 6onee 2373 paanoakTUBHbIX UICTOYHUKOB. [103TOMY B COBpEMEHHOE BPEMSI YPE3BbI-
YalHO BaXKHOW 3afayelt SBNAETCS OLEeHKa PUCKOB NaLMEHTOB 1 NepcoHana npy MeguumMHCKOM 1 NpodeCcCroHanbsHOM
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06nyyYeHUn C Uenblo CO34aHus NyTen COBEPLUEHCTBOBAHWUS paguauMOHHON 3alumTbl B MEAMLMHCKOW pagmonoruu.
Llenbto nccnegoBaHmA SBUNOCH NPOBEAEHNE CPAaBHUTENBHOW OLEHKN 403 06MyYeHns NaLnMeHToB 1 nepcoHana npm
NpoBeAeHNN ANAarHOCTUYECKUX MEAULIMHCKMX NpoLeayp C UCMOMNb30BaHWEM NCTOYHUKOB MOHU3MPYOLLErO N3MNyYeHns v
pagmoakTMBHbIX BellecTB. MaTepuan u metoAbl. [1na OCTMXKEHMSA Lenu 1 3aay Hay4yHo-uccrneaoBaTenbckon paboTbl
no u3yyeHuo o3 pagnauuy 6binu BbiGpaHbl NPOTOKOMbI CKAHMPOBAaHNA BOMNbHBIX NPU OBLLMX PEHTTEHONOrNYECKNX
nccneaoBaHNsX, MyrnbTUCPE30BON CNMpParibHOM KOMMbIOTEPHOW ToMorpaduun, Sa4epHOn MeguumnHbl U pesynbstaThl
WHAMBMAOYaNbHOTO A03MMETPUYECKOro KOHTPONst nepcoHana Pe3synbraTtbl. Pe3ynsraThl MCCrieaoBaHWs nokasanu, 4To
AmnarHocTnyeckoe MeauLmMHCKoe 1 npodeccrmoHanbHoe obryyeHne Niogen HaxoauTest B Avana3oHe J03 OT MarnbixX 40
O4YeHb MarblX, @ PUCKN - OT HU3KUX 0 OYeHb HU3KUX. MegumumnHckoe obnyyeHne oTnnyaeTcs oT Apyrux TMNoB pagua-
LIMOHHOTO BO3[ENCTBUSA HE TOSMbKO BO3MOXHOCTb 00MyYeHust Bbllle HOPMATMBHBLIX 3HAYEHWIN, HO Takke HeceT B cebe
PUCKN «HEOO0CTaTOYHOro 00MyYeHNs», pedynbLTaToM KOTOPOro ABMAETCA HU3Kast AMarHoCTM4eckas MHOOPMaTUBHOCTb.
W naHHble pUCKM NO OTHOLLEHWMIO K 300POBbLI0 NAaLMEHTOB MOTYT NpeBbIWaTh paguaunoHHble pucku. OrpaHuyeHne me-
ANLUMHCKOro 0bnyyeHns TonbKo 3a CHET MPEBEHTUBHbIX nccrneaoBanuii (1 M3B) He peluaeT npobnemy CHUXEeHUS pUCKoB
MeaMUMHCKOro obrydeHuns. B noHsiTue «npodmnakTukay BXoAsST BCe vua, KOTOPbIX MOXHO OTHECTU K «BGeCCMNTOM-
HbIM» 60MbHbBIM, YTO HEBEPHO. JlMua, NpoxoasLLmne npeaBapuTEnbHbIV U TEKYLLMIA NPOUNAKTUHECKNA MEQULIMHCKUIA
OCMOTp, HE COOTBETCTBYIOT NMLaM rpynmbl pycka, MPOXOAALLMM, HAanNpMMep, CKPMHUHIOBbIE UccneaoBaHus. BoiBogbl.
B pagnaunoHHO-0nacHbIX MEAULMHCKMX YYPEXOEHUAX AOMKHbI BbINMOMHATLCS BCE Mepbl N0 paavaumoHHon 6esonac-
HOCTW 1 paavaLMoHHON 3alumTe NepcoHana, NaunMeHToB, HaceneHns 1 okpyXxaroLlen cpeabl.

KnioueBble cnoBa: apdekTMBHas [o3a, MeanLUHCKoe obnyyeHne, pagnaunoHHbIe PUCKU, MEANLMHCKME NCTOYHUKM
VNOHM3UPYIOLLETO N3MyYeHus, nyyeBas AnarHocTumka.

Onsa cebinku: TactaHosa IE., In M.B., FOHycxogxaeB IN., n ap. CpaBHUTENbHAs oLeHKa 3 DEKTUBHbBIX 03 00nyYeHUst
nauMeHToB 1 nepcoHana B MeauumMHCKon paauonorum // BeCTHUK COBpeEMEHHOW KNMHUYECKON MeanumHbl. — 2023, —

T.16, Mpun. 2. C.43-48. DOI: 10.20969/VSKM.2023.16(suppl.2).43-48.

ntroduction. The modern understanding of ra-

diation safety is based on 3 basic principles:
standardization, justification, optimization. This triad
of principles applies to all cases of human exposure
to ionizing radiation (IR): artificial radiation, in normal
operation of the ionizing radiation sources, emergency,
natural, medical. These options differ significantly
in the nature of exposure: dose levels, dose rates,
duration, geometry of exposure (total, local, scattered,
directional), exposure routes (external, internal). For
all cases, the resulting dose is the radiation dose, and
for effects below the threshold, the effective dose (ED).
In turn, the effective dose is a tool for assessing the
damage of radiation exposure — stochastic long-term
consequences expressed in radiation-induced cases
of oncological and genetic diseases. The risks are
calculated and amount to approximately 5.5% per 1 Sv
and are applied in accordance with the linear- threshold-
free concept of the radiation impact on humans.

At present, it is believed that the concept of risk
should be extended to all types of exposure. Based on
this model, doses from all types of exposure should be
reduced by all available means, regardless of the dose
range or exposure type, including medical exposure.
However, medical diagnostic radiation exposure cannot
be compared to any of the types listed, i.e., neither with
technogenic nor with emergency, nor with natural ones.
MO is very short-term, mainly in the range of very small
or small doses, with relatively high dose rates formed
discretely and throughout the individual’s life.

The purpose of the study is to conduct a com-
parative assessment of exposure doses to patients
and personnel during diagnostic medical procedures
using sources of ionizing radiation and radioactive
substances.

Materials and Methods. To achieve the goal and
objectives of the research work for studying radiation
doses, protocols for scanning patients during X-ray
diagnostics, nuclear medicine studies in medical institu-
tions and the results of individual dosimetry monitoring
of personnel were selected.

OPUTMHAJIbHBIE UCCIEAOBAHNSA

Computed tomographs were equipped with the fol-
lowing reconstruction algorithms:

— Back projection (FBR) — a summative reconstruc-
tion method traditionally used in computed tomography;

— Iterative reconstruction (iDose) to improve image
quality due to high low-contrast resolution and low noise
level (“Brilliance iCT 256", “Ingenety Core 128”);

— lterative algorithm of double spaces ClearView
with three levels Slight, Standard, Ultra (“NeuViz 16
Essence”);

— Iterative model reconstruction (IMR) method for
scanning the head, neck, heart, chest, abdomen, pelvis
and limbs (Ingenety Core 128, Optima CT 520); and

— Iterative reconstruction algorithm ASiR-5 (“Revolu-
tion Discovery CT”).

To control individual doses of occupational exposure
to category A personnel in Uzbekistan, the dosimetric
thermoluminescent complex “DOZA-TLD” is used,
manufactured by the Doza Research and Production
Enterprise (Russian Federation) in 2003. Thermo-
luminescent reader and DVG software of this complex
are located in the radiological laboratory of the Sanitary
Service - Epidemiological Well-Being and Public Health
of the Republic of Uzbekistan.

Results and Discussion. In Uzbekistan, the most
common medical diagnostic research methods using
IRS are fluorography, radiography, fluoroscopy, and
computed tomography (CT). To date, there is no unified
methodology for assessing the medical exposure risks.
Various methods are used, but all of them have draw-
backs, are either non-applicable for assessing individual
risks or difficult to practice. According to international
and national safety standards, the patient must be
informed about the received radiation doses and risks.

The average effective doses of radiation per proce-
dure were calculated, the results of which are presented
in Figure 1.

Figure 2 shows the distribution of effective doses for
multislice spiral computed tomography.

Significant differences between the samples were
detected using the nonparametric Mann-Whitney U test.
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Figure 1. Results of the distribution of average values of effective doses during X-ray examinations
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Figure 2. Values of effective doses for different areas of scanning by multislice spiral computed tomography
Puc. 2. 3HaueHnsa adhpeKTMBHBIX [03 00MyYeHNs NaLMeHToB ANa pasnnyHbIX 30H CkaHnpoBaHusa metogqom MCKT
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The values obtained of the asymptotic significance in the
samples are less than 0.05 (p <0.05), which indicates
significant differences between the samples.

Since 2018, 3 medical PET/CT centers have been
operating in Uzbekistan, which have their own cyclotrons
installed to produce short-lived radionuclide F-18 with
a half-life of 109 minutes. Next, a radiopharmaceutical
(RPh) labeled with F-18 is produced in the synthesis
module: Fluorodeoxyglucose (FDG).

When preparing radiopharmaceutical solutions, an
individual approach is used, that is, for each patient the
drug is prepared individually before the examination
starts, in compliance with all sanitary, hygienic, and
anti-epidemic rules and regulations in accordance with
the GMP standards. If even minor deviations from the
synthesis technology are detected, the PET examination
will be canceled and rescheduled to another day to
guarantee the safety of people.

Nurses inject FDG in patients intravenously, with the
required and calculated activity, and then the patients
themselves become the ionizing radiation sources (IRS).

Figure 3 shows the average effective doses in
patients during positron emission tomography combined
with computed tomography (PET-CT).

In Uzbekistan, nuclear medicine is a priority area in
oncology, and an important prerequisite for successful
development is the production of radionuclides and
radiopharmaceuticals by the Institute of Nuclear
Physics at the Academy of Sciences. The main
advantage of treatment with radiopharmaceuticals
is their local selective effect, unlike chemotherapy.
Table 1 presents the results of calculating the
average values of effective radiation doses in patients
during radioisotope diagnostics using RPh based on
radioactive technetium-18.

X-ray diagnostic methods have been and remain
widely used in recent decades, although many
innovative research techniques have appeared
currently. Modern X-ray equipment is also changing for
the better; it is becoming more advanced, informative
in terms of diagnosis, and safer in terms of radiation
doses received by personnel and patients. The results

[l Dose from RPhP [l Dose from CT [ Total eff.dose
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Figure 3. Radiation doses to patients during PET-CT examinations
Puc. 3. [o3bl 06ny4eHusi nauneHToB npu nposegeHun MIT-KT

Table 1

Average values of effective radiation doses in various organs and systems of patients during radionuclide diagnostics

Ta6nuuya 1

Cpep.Hue 3HaveHUA 3P PeKTUBHbIX [03 06.l1y"IeHVIﬂ pas3nuyHbIX opraHoB U cUCTeM NauyneHToB
npu paAMOHyK.ﬂM.ﬂHOﬁ ANarHoCcTuke

Radiopharma-ceutical Organ/system Number Average individual
being examined of patients effective doses (mSv)

Technefor Skeleton 3 4.7+1.8
Pirfotech Skeleton 973 1.99+0.01
Technetril parathyroid gland 223 6.25+0.7
Technemag Kidneys 116 0.7+0.08
Technetium-99 for Thyroid 2,188 0.2940.03
physical. solution”
Total: 3,503
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Figure 4. Average values of annual effective radiation doses for workers at nuclear medicine medical centers
for 2020-2022
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Figure 4 shows the average values of annual effec-  Hanucarnuu pykonucu. OkoHYamesbHas 8epcusi pyKomnucu
tive radiation doses in personnel at PET/CT medical  6bi1a 00obpeHa scemu asmopamu. A8mopbl! He rosyyanu
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MPT BUSYAJIUSALUA OCJTIOXKHEHUA CPEQHEN SOHbI JINLIA
Y NAUUEHTOB, NEPEHECLLUX COVID-19
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Pecbepat. BBeaeHue. PrHo-opbuto-LepebpanbHbii MyKOPMUKO3 — 3TO aHrMOMHBAa3MBHasi UHAEKLMS, Bbi3biBAETCS
HUTEBMAHbIMK rpubamu cemerictBa Mucoraceae. Bbinu npegnoxeHbl MHOrouncneHHble akTopbl, onpegensoLlme
pa3BuTME MyKOopMUKo3a Ha choHe COVID-19. MNpegpacnonaratoLme akTopbl BKIOYAT HEKOHTPONMPYEMbIV aAnaber,
remMaTonormyeckme 3nokavyecTBeHHbIe HOBOOOPa3oBaHWs!, TPAHCMNIAaHTALMIO CONUAHbLIX OPraHOB M CTBOMOBLIX KMNETOK,
npuemMm KOpTUKOCTEPOUZOB M OCNabneHHbIi UMMYHUTET Llenblo nccnenoBaHus SIBUNOCb M3yYeHUE MPU3HAKOB TO-
Morpaduyeckorn Bu3dyanmsauum puHo-odtansMo-LepebpansHoro mykopmukosa. MaTepuan n metoabl. [poBeaeHo
PETPOCMNEKTUBHOE NCCNeA0BaHNe pesynbTaToB KOMMBIOTEPHOM U/MNM MarHUTHO-pe3oHaHCcHOM ToMorpadum 120 nauu-
€HTOB, Y KOTOPbIX Obl1 ANArHOCTUPOBAH MyKOPMMKO3, accounmpoBaHHbin ¢ COVID-19. Pe3ynkTaThl U o6CcyxaeHue.
Pesyneratbl BU3yanusauum pyHo-odTansmo-LepebpanbHoro MykopMmkosa, ceasaHHble ¢ COVID-19, ncnonb3yst agan-
TUPOBAHHYHO YNPOLLEHHYIO (TPEXITAMNHYH) CUCTEMY CTAAUPOBAHUN, KOTOPYIO MOXHO JNIErKO MPUMEHSTh B MOBCEAHEBHOM
npakTyKe 1 KoTopasi ToMoraeT CTaH4aPTM3NPOBATh W YNyYLIMTE KOMMYHUKALIMIO MEXAY paanornoraMmm 1 KIMHULIMCTaMM.
TskecTb 3aboneBaHNsi BapbupyeT OT U30IMPOBAHHOMO NOPaXEHNS NPUAATOYHbIX MAa3yx HOCA 40 OOLLMPHOIO MOPaXXeHUs
ronoBHoro moasra. KnuHunyeckne nexogel y naumeHtos ¢ COVID-19 ¢ puHo-odTansMo-LepebpanbHbiM MyKOPMUKO30M
NOCTENEeHHO YBENNYMBAIOTCS B 3aBUCUMOCTM OT CTEMEHN TSHXXECTU Npu BU3yanuaaumu. BeiBogbl. PaHHAS anarHoctrka
MYKOPMUKO3a UMEET peLlaroLLee 3Ha4YeHne, NOCKOSbKY BU3yanu3aumns UrpaeT KIYveByo porb B CTaAMPOBaHUM Npo-
Lecca 3aboneBaHuUs 1 oLeHKe BoBMneveHnsi bonee rnybokmx CTPYKTYp, KOTOpble MOTYT ObITb HEOUYEBUAHbI KITMHUYECKU.
XOTS MonesHbl Kak KOMMbOTEPHas TOMOrpadusl, Tak 1 MarHUTHO-PE30HaHCHas ToMorpadmsi, MarHUTHO-PE30HaHCHas
TOMOrpadusl C KOHTPACTHbLIM YyCUINEHNEM ABMAETCS NPeanoYTUTENbHBIM UCCNEA0BaHNEM, Tak Kak MOMOraeT onpeaenuTb
cTeneHb pacnpocTpaHeHHOCTM 3aboneBaHnsl, 0COBEHHO B OTHOLLEHUN FMyBGOKOro pacnpoCcTpaHeHns B YENMOCTHO-MN-
LieByto obracTb U roflIOBHOWM MO3T.

KnioueBble cnoBa: mykopmuko3s, KT, MPT, COVID-19, octeoMumenur.
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Abstract. Introduction. Rhino-orbito-cerebral mucormycosis is an angio-invasive infection caused by filamentous
fungi of the Mucoraceae family. Numerous factors were proposed determining mucormycosis against the COVID-19
background. Predisposing factors include uncontrolled diabetes, hematological malignancies, transplantation of solid
organs and stem cells, corticosteroids, and weakened immunity. Aim of the study was to investigate the tomographic
signs of rhino-cerebral mucormycosis. Materials and Methods. A retrospective study of CT and/or MRI images of
120 patients was conducted, who have been diagnosed with COVID-19 associated with mucormycosis, based on
histopathology and/or seeding. Results and Discussion. Imaging findings of rhino-orbito-cerebral mucormycosis
associated with COVID-19 using an adapted simplified (three-stage) staging system that can be easily applied to
everyday practice and helps standardize and improve communication between radiologists and clinicians. The severity
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of the disease varies from isolated lesions of the paranasal sinuses to extensive brain damage. Clinical outcomes in
patients with COVID-19 with rhino-orbito-cerebral mucormycosis gradually increase depending on the severity of imaging.
Conclusions. Early diagnosis of mucormycosis is crucial because visualization is essential at staging the disease and
assessing the involvement of deeper structures that may be clinically unmanifest. Although both CT and MRI are useful,
contrast-enhanced MRI is the method of choice and helps determine the extent of the disease, especially with respect

to the deep spread in the maxillofacial region and brain.

Keywords: COVID-19, MRI, CT, osteomyelitis, mucormycosis.
For reference: Khodjibekova YuM, Yunusova LR, Ammonulloev RA, lkramov GA. MRI imaging of midface complications
in post-COVID-19 patients. The Bulletin of Contemporary Clinical Medicine. 2023; 16(Suppl.2):49-54. DOI:10.20969/

VSKM.2023.16(suppl.2).49-54.

B BegeHue. COVID-19 umeeT pasnuyHbie npu-
3HaKN 1 CUMMTOMbI, HO YaCTO BKIHOYaET NINXO-
pagKy, Kallernb, rofloBHy0 00nb, rMNoKcuio, TpoMoo-
ambonuyeckne HapyLleHusl, yTOMASEMOCTb, OAbILLKY,
aunapeto, aHocmuio 1 aressmio [1,2].

PuHo-opbuTo-uepebpanbHbii mykopmukos (POLIM)
nprvobpen macwTabbl aNngemMun, Bbi3BaB HOBYHO
npobnemy ansa 3gpasooxpaHeHus CpegHen Asuum.
PuHo-opbuto-uepebpanbHblii MYKOPMUKO3 — 3TO
aHrMoMHBa3NBHas MHMEKLUNS, BbI3bIBAETCA HUTEBUA-
HbIMUK rpubamu cemencTBa Mucoraceae. bbinu npeg-
NOXeHbl MHOTOYMCEHHblE dakTopbl, onpeaenstoLime
PUHO-0pPOUTO-LepebpanbHbIi MyKOPMUKO3 Ha (POHe
COVID-19. MNpegpacnonaratoLwime aktopbl BKAYa-
0T HEKOHTpONMpyeMbln AnabeT, remaronormyeckne
3rioKkayecTBeHHble HOBOOOpa3oBaHUSA, TpaHCnnaHTa-
LM CONUAHbLIX OPraHOB U CTBOMOBLIX KINETOK, NPUEM
KOPTUKOCTEPOUZOB M 0CcNabneHHbIn MMyHUTET [3,4,5].
Bo Bpemsa nangemum COVID-19 B LieHTpanbHom A3unn
3Ha4YUTENbHO BO3POCHO YMCMO NALMEHTOB C MYKOPMU-
ko3oM. CoyeTaHnme HOBOIO TSKENOro OCTPOro pecnu-
paToOpHOro CMHAPOMA, Bbl3BAHHOMO KOPOHAaBUPYCOM
2, Hapsdy C paHHUM 1 YpEe3MEPHBLIM NCMONb30BaHMEM
CTepona0B/MOHOKITOHANbHbIX aHTUTEN 1 aHTUBNOTUKOB
LUMPOKOTO CMeKTpa AENCTBUSA MOXKET OblTb OCHOBHbIMU
akTopamn COCTOSHWUIA, NMPUBOASLLNX K HapPYyLUEHWUIO
MMMYHHOW perynsiuum [6,7]. PuHo-opbuto-uepebpans-
HbIi MYKOPMWKO3 MpeuMyLlecTBeHHO Habnopaetcs
y nauueHToB ¢ Anabetom/npenaMabeToMm, y KOTOpbIX
nHpekuma COVID-19 yBennumsaeT pnck OCNOXHEHNI
1 neTanbHoCTU. [aToreHes pa3BuTHs MyKOpMMKo3a npu
nHpekunn COVID-19 mHorodakTopHbIn. KnuHnyeckne
NPU3HaKN BKIKOYAKOT 3aN0XEHHOCTb HOCa, HOCOBOE
KpOBOTEYeHMe, BblAeneHnsa 13 Hoca, oTek nuua, nu-
LeBylo u/mnu opbutanbHyto 60nb, yCMNMBaOLWYCS
rornosHyto 60rb, NPoNTo3, BHE3anHyo NoTepro 3peHus,
napecTesuto nvua, BHe3anHbIn NTo3, AUNonuto, napa-
Y NULEBOTO HepBa, NMXopaaky, napanuy 1 o4arosble
cygoporu [8]. PaHHee BbiBNieHWe 1 fievyeHne nmeroT
peluatollee 3HadeHVe ANd ynyylleHns ucxoda, uTo
NOATBEPXKAAETCH XYALUMMU KITMHUYECKUMWN MCXO4aMMU
y naumneHToB ¢ 6oree BbICOKMMU CTaansMN BU3yanu3a-
ummn. KomnbtotepHas Tomorpadhms (KT) npu pyHo-opbu-
To-UepebpansHOM MyKOPMMUKO3€e UrpaeT OTHOCUTENBHO
MEHbLLYI POrib MO CPAaBHEHUIO C MarHUTHO-PE30OHaHC-
Hon Tomorpacpuen (MPT), koTopas B Luenom obnagaet
NyYWwnM paspelleHnemM MArkux TKaHen Ans OLEeHKM
pacnpocTpaHeHusa 3abonesaHusa [9].

MPT € KOHTPaCTHbIM YyCUITEHNEM UrPaET XXU3HEHHO
BaXKHYIO pOfib Kak B AMArHOCTUKE, Tak U B NPOrHo3u-
poBaHun. M3-3a NpeBOCXOAHOr0 NPOCTPaAHCTBEHHOIO

OPUTMHAJIbHBIE UCCIEAOBAHNSA

paspeLleHnss N KOHTPACTHOCTU MArknX TkaHen MPT
ABMSETCS NpeanovTUTEnbHbBIM METOAOM BU3yanu3aumm
ONsl OLLEHKM BHYTPUOPOUTaNbHOIO pacluMpeHus, pac-
LUIMPEHNS OCHOBaHWS Yepena, NoPaxXeHWUs MEHUHreanb-
HoW obracTu, NnapeHX1Mbl FOfIOBHOTO MO3ra, NepUHEB-
panbHOW 1 aHrmomnHeasneHow nHeasum [10,11]. Mazza
1 COaBT. pa3paboTanu HarnsiaHbIA 0630p MyKOpMMKO3a
OT Havamna [0 COCYAMUCTbIX OCMOXHEHWN, NpeasioxmB
TPEXCTYMEHYaTY0 CUCTEMY OLIEHKN CTEMEHMW Mopaxe-
Hug [4]. Takum o6pasom, 3 cTagmm NporpeccmpyroLLero
BOBIIEYEHNS BKIOYAOT B cebsi: cMHoHa3anbHoe, opbu-
TanbHoOe 1 BHyTpuyepenHoe BoereveHue [12]. B pamkax
3TOr0 MEXBEOOMCTBEHHOIO MCCNeNOBaHNUS Mbl HAME-
peHbI BblAENUTb NpU3HaKkuM ToMorpaduyeckomn BU3yanu-
3auUmm puHO-ohTanbMo-LepedbpanbHOro MykopMmnkosa,
KoTopble cBadaHbl ¢ COVID-19. B kayecTBe BTOPUYHOM
KOHEYHOM TOYKMN Mbl CTPEMUMCS HaWTU BO3MOXHblE
accoumaumm ¢ gpyruMu KnMHUKO-AeMorpadunyeckumm
nepemMeHHbIMN.

Lienbio uccnenoBaHus sBUMNOCH U3yYeHNe Npu3Ha-
KOB TOMOrpadunyeckon Busyanmnsaunm puHo-oTanbmo-
LepebpanbHOro MykopMuKo3a.

Matepuan n metoabl. Mbl npoBenu peTpocnek-
TUBHOE MCCneaoBaHue U306paxxeHUi KOMMNbITEPHON
ToMorpadum n/unn MarHUTHO-pe30HacHoW Tomorpa-
dun 120 NnaumeHToB, Y KOTOpbIX OblfT AUarHOCTUPOBaH
COVID-19, accounmnpoBaHHbI C MYKOPMUKO30M Ha
OCHOBaHUW rucTonaronornu u/unu nocesa. beino nony-
YEeHO paspeLleHmne yupexaeHns Ha coop n3obparkeHuin
N OCHOBHbIX KMMHUYECKMX AaHHbIX. Bcem nauweHTtam
npoBedeHa KOMMbOTEpHas Tomorpadusa u/unu mar-
HUTHO-pe3oHacHas ToMorpadusi C KOHTpacTUpoBaHMEM
unun 6e3 Hero, B 3aBUCMMOCTM OT KITMHUYECKOro COCTO-
AHWSA NauMeHTa U KOHCEHCYCHOro peLleHns KoMaHabl
nevalmx Bpaden. Busyanmsaums oueHeHa v nposeaeHa
ONbITHBIMW HEWpopaamnonoraMmm HesaBUCUMO Apyr OT
Apyra.

MauneHTbl MMBO UMenun akTUBHYK UHEKLNIO
COVID-19, nmbo HegaBHO BbINIEYMITUCE OT MHAEKLMM
COVID-19 c nutepanom B 3-30 gHen. Cnyyan 3abone-
BaHWs ObInNn 00beanHeHbI U3 4 pasnUYHbIX LEHTPOB Me-
ONUMHCKOM nomMoLm B ropoge TalukeHT (Y36eknctaH),
BO BpeMs BTopon BonHel COVID-19 B mae 2021 roga.
Momumo BM3yanu3aumm Takke 6binn cobpaHbl Apyrne
Ba)XHbl€ KMUHWYECKME AaHHble, BKMOYasa crtaTyc ava-
6eTa, Nnpvem CTepovaoB UNn ApYrmx UMMYHOMOAYMS-
TOPOB, AOMOSHUTENbHbIA KUCNOPOA, UHTEPBAN Mexay
COVID-19 n gnarHoCTUKONn MYKOPMUKO3a, fievyeHune
n ncxod. bbina npuHaTa npocTas TpexcrtyneHyaras
cucTema knaccudukaumm, Kotopas nerna B OCHOBY
Hallew paboTbl. [poTokon nccnegoBaHms 6bin ogobpeH
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nokanbHbIM 3TUYECKUM KOMUTETOM LieHTpa. OT Kaxxgoro
y4yacTHuKa 6bIno nony4eHo NMCbMeHHoe NHAOPMMPO-
BaHHOE cormnacue Ha y4actve B uccregoBaHuu.

Hamu 6bina ncnonb3oBaHa TpexcTyneHyaTas cucte-
Ma knaccudukaumm, npegnoxerHHas Mazzali et al., ans
aHanu3a fny4YeBou B13yanuaaumm npu pyuHo-oransmo-
uepebpanbHOM Mykopmukose (mabnuya 1).

HaHHble 6binm cobpaHbl B 9NeKTPOHHOW Tabnu-
ue Excel (Microsoft, Redmond, Washington, USA).
Cratuctuyeckmn aHanua nNpoBOAUICS C MOMOLLbIO
nporpammHoro obecneyeHnsa R (version 3.1.3; The R
Foundation for Statistical Computing, Vienna, Austria).
Henapametpuyeckuin kputepumn Kpackena—Yonnuca
ObIn ncnonb3oBaH AN rpynnoBOro CpaBHEHUS Henpe-
pbIBHbIX MepemMeHHbIX. Tect C2 ucnonb3oBanca aons
NopsiAKOBbLIX NePeMEHHbIX.

Pe3ynbrathbl 1 06cyxaeHue. B nccnegosaHue 6bi-
no BkrntoveHo 120 cnyyaes (cpeaHun Bo3pacTt =55,1 ro-
[a; COOTHOLLEHUE MYXUUH N KeHLLMH: 67:53; ctagusa 1,
n = 37; ctagna 2, n =39; ctagua 3, n=44). B 71%
cryyaeB Yy naumeHToB Obin BbiiBNEH avabet (n = 85).
CuctemHble cTepounabl 6binn HasHayveHbl 59,1%

(n=71), B TO Bpems kak 50% (n=60) nauneHTOB nony-
Yanu OOMONMHUTENbHbLIA Kucrnopog. bonbwnHCTBO U3
HUX MOABEPINUCL XMPYPrMYECKOMY BMELLATENbCTBY.
LecTtbaecat aea ucnbityembix (51%) nokasanu KnuHu-
YecKoe yry4dlleHue nocrie Tepanuu, B To BpeMsi Kak 58
B KOHEYHOM UTOre CKOHYanucb OT 6onesHu.

He 6bIN0 OTMEYEHO CTaTUCTUYECKM 3HAYUMOWN
pasHuLbl B CpegHen NpodoSKUTENbHOCTU (B OHSAX)
mexay anarHosom COVID-19 n POLM B 3 nogrpynnax
naumeHToB, npoweawnx smsyanusauno (P=0,86).
HenapameTtpudeckuin Kputepun Kpackena — Yonnuca
He BbISBUI 3HA4YMMOWN CBSA3W Mexay ynoTtpebrneHnem
ctepoungos (P=0,53), anabetom (P=0,74) unu npuemom
kncrnopogHblx gobasok (P=0,12) ¢ 6onee BbiICOKMMMU
cTagusMu Busyanu3aumu, Takke He Obifio 3aMeTHON
CBSA3N MeXAy BbIEYNOMSAHYTbIMU NepeMeHHbIMU 1
KnuHu4eckumm ncxogamu. Kak n npegnonaranoce,
Habnioganack 3HauuTenbHas koppensaums 6onee Bbl-
COKMX CTaaui BU3yanu3aLumm ¢ NAOXUMM KITMHUYECKMMM
ncxogamu (P=0,0003). B mabnuuye 2 npeactaBneHbl
pesynbraTthl BU3yanu3auuu, a Ha pucyHkax 1,2 BaxkHble
pesynsraTbl BU3yanu3aumm COOTBETCTBEHHO.

Ta6nwuuya 1

Ctagum puHo-odTanbMo-uepebpansHOM MyKOPMUKO3a

Table 1

Proposed Staging of rhino-orbital-cerebral mucormycosis

CTAOMN PUHO-OPTANBMO-LIEPEBPAJTIBHOIO MYKOPMWKOS3A

BoBneyeHue op6uUThI

Cragus 1: 1A: MNopaxeHne ogHOW Nadyxu Hoca 1 Npunexailen cpegHert HOCOBOW PaKOBUHbI.
BoBneueHue npugatouHbix | 1B: [MopaxeHne >1 npunexalien nasyxm u/unm HoCoBOW pakoBUHbI
nasyx Hoca. 1C: [ByXCTOpPOHHEE NOpaXKeHWe NpuaaToYHbIX nasyx Hoca
2A: BoBneyeHue TONbKO MeamnanbHOro U/Mnm HKHEro OTAENoB opouThl.
Cragus 2: 2B: QucdysHoe 0gHOCTOPOHHEE NOpaXKeHe opbuTbl CO 3pUTENbHLIM HEPBOM MNK/6Ge3 Hero,

HOCOCINE3HbIM NPOTOKOM U NMOpaXKeHUeM COCYAOB.
2C: [IByCTOpOHHEE BOBIIEYEHNE OPOUTI.

Cragus 3:
MopaxeHune LeHTpanbLHOMN
HEepPBHOM CUCTEMBDI

3A:BoBneyeHne naxmmMmeHvHreanbHbix 060Mo4ek, peLeTyaTon NnacTuHKK,
KaBEePHO3HOro cuHyca/newepbl Mekkens.

3B:NMopaxeHne cocynos (MHapKT/ KPOBOTEYEHME)/ NEpUHEBParnbHOE pacnpocTpaHeHme
1 MopaxkeHne OCHOBaHWSA Yepena.

3C:JlenToMeHuHIUT, Lepebput nnu obpasosaHue abclecca - o4aroBoe

unu anddpysHoe nopaxeHue - puHo-odTanbMo-LepedbpanbHbIi MyKOPMUKO3

Ta6bnuuya 2
Pe3ynbTaThl BU3yanusauum puHo-odTanbMo-LepebpanbHOro MykopMmkosa
Table 2
Results of visualization of rhino-orbital-cerebral mucormycosis
KntoueBble npusHaku Busyanusaumm Ha MPT npu puHo-ogTanbMo-LepebpanbsHOM MyKOPMUKO3e
Mpu3Hak/BoBneyeHHas CTpyKTypa PacnpocTtpaHeHHOCTb
Mpu3Hak “4epHoit HOCOBOW PaKOBUHbI” 120 (100%)
BocnaneHne npuaaTouHbIxX nasyx Hoca 120 (100%)
BoBneyeHne BepxyLuku opbuThl 48 (40%)
Mwemunyeckasi ontuyeckas HenponaTtusi 12 (10%)
MopaxeHre ocHoBaHWS Yepena 25 (20.8%)
MopaxxeHne KaBepHO3HOro CUHyca/NaxMMeHHreanbHon obnacTu 32 (26.6%)

BosneyeHue newepbl Mekkens
JlenToMeHUHrnT

BHyTprMmo3srosoii abeuecc

MepuHeBpanbHoe pacnpocTpaHeHve

Nwemmyecknin nHcynst

CybapaxHoungansHoe KpoBOU3NUSHUE, paspbiB aHEBPU3MbI

HeuHkancynMpoBaHHbIi o4ar MHPEKLMOHHOTO NopaxxeHust Moara (LepebpuT)

PacnpocTtpaHeHre nHeKLMOHHOro npoLecca B CTBOM rONIOBHOMO Mo3ra

26 (21.6%)
17 (14.1%)
12 (10%)
5 (4.1%)
29 (24.1%)
10 (8.3%)
28 (23.3%)
5 (4.1%)
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PucyHok 1. KntoyeBble 0co6eHHOCTY BU3yanu3auum 3abonesanus 1-i ctaguu.
(A) AkcmnanbHoe T2-B3BelLeHHOe U3obpaxkeHne ¢ nogaBrneHneM xupa, nokasbiBatoliee paHHue npusHaku 1-i ctagum POLM.
(B) AkcunanbHoe T1-B3BelleHHoe (fat-saturated) nocTkoHTpacTHoe n3obpaxeHue - NpU3HaK “4epPHON HOCOBOW PaKOBUHBI”.
(C) M3obpaxeHne npu aHgockonumn Hoca. (D) AuddysHo B3BelleHHoe nsobpaxeHue. (E) AkcnansHoe T1W (fat-saturated) noctkoHTpacTHoe
nsobpaxenue. (F) KopoHapHoe T1W (fat-saturated) noctkoHTpacTHoe nsobpaxeHue.
Figure 1. Key imaging features of stage 1 disease.
(A) Axial T2-weighted fat-suppressed image showing early signs of stage 1 rhino-orbital-cerebral mucormycosis. (B) Axial T1-weighted (T1W)
fat-saturated postcontrast image - “black turbinate” sign. (C) Nasal endoscopy image. (D) Axial diffusion-weighted image. (E) Axial T1W fat-
saturated postcontrast image. (F) Coronal T1W fat-saturated postcontrast image.

PucyHok 2. OCHOBHble 0CO6EeHHOCTM Bu3yanusaummn y 3 pasHbix NauMeHToB, AeMOHCTPUPYIOLLME Pa3fUYHyo CTeneHb nopa-
)KEHNS1 HOCOBOW PaKOBWHbI U HOCOBOW NePeropoakn. B BepxHeM psigy NokasaHo 3 TUNMYHbIE Cryvam NPOsBEHNS Npu3Haka
“4epHoI HOCOBOW pakoBuHbI” (A, B) 1 nopaxeHus HocoBor neperopogkm (C), a HKHUIA pag npeacTaBnseT rmneptpoduio
HOCOBOW PaKOBWHbI Y KOHTPOSbHbIX NAaLMEHTOB, HE BXOAALLMX B uccnegyemyto koropty (D, E, F).

Figure 2. Key imaging features in from 3 different patients showing varying degree of nasal turbinate and nasal septum
involvement. The top row is showing 3 representative cases of the “black turbinate” sign (A, B) and nasal septal involvement
(C), and the bottom row is representing benign turbinate hypertrophy from control patients outside the study cohort (D, E, F).
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O6cyxaeHue. B Hawem nccnegoBaHumn passuTuio
MYKOPMWMKO3a BO BCEX Cryyasix npefliectsoBana Ko-
poHaBuMpycHasi Hekums. PesyneraTtbl uccrneaoBaHus
MOXHO pe3toMmnpoBaTh criegyoLnm obpa3om: TSKeCTb
3aboneBaHuna BapbupoBanacb OT M30JIMPOBAHHOIO
nopaxeHns NpuaaToYHbIX Nadyx Hoca 0 OBLUMPHOro
nopaeHus rofioBHOro mMo3sra. TskecTb 3abonesaHus
npv BM3yanusaLuuu nokasana Koppensauuio ¢ KNnHu-
yeckumu ncxopgamu. MNpegnonaraemeble NepeMeEHHbIE,
MogudmumpyoLme 3abonesaHue, Takme Kak agnaber u
MCMonb30BaHKe CTeEPOMA0B, KOTOpble OblNU BbISBMNEHbI
B Npeablaywmnx paboTax, 66irM OTMEeYeHbI C aHanorny-
HbIM NpeobnagaHuem B HaleMm uccnegosaHum [1,2].
CpepnHui Bo3pacT naumeHToB Bbl OTHOCUTENBLHO Bbl-
COKMM, C NpeobnagaHnemM My>x4uH. [lemorpacdunyeckme
XapaKTepUCTUKM, O KOTOPbIX Mbl COOBLLaeM C TOYKU
3peHns BO3PACTHON rpynnbl U pacnpegerneHums no nony
HacerneHus, y4acTBYIOLLEro B Hallem uccrefoBaHum,
aHanorn4yHbl TeM, KOTOpble OblNMM OTMEYeHbl B He-
AaBHEM MpOLUSIOM Ha MHAMWCKOM CYOKOHTUHEHTe [3].
He 6bIno oTMeYeHO HMKaKon ApYrow 3HaYMMOW CBA3M
Mexay KakuMu-nmnbo KINMHUYECKMMWN NepeMeHHbIMN,
cTagusiMy BU3yanusauum 1 KIMHUYECKUMU Ucxogamu.
Y 62 (51%) nauneHToB 6bINO NPOBEOEHO XUPYpru-
Yyeckoe neyexue, 58 (49%) naumeHToB B KOHEYHOM
nTore cKkoHyanucb oT cBoen 6onesHn. OcobeHHoCTU
BM3yanusaumm, KOTopble KOPPENUPYHOT C KITMHUYECKUMN
ncxogamu, MoryT BbiTb BbIACHEHbI C MOMOLLBIO TPeX-
3TanHon cUcTeMbl, aganTUPOBAHHON B UCCIELOBaHUN
AN NPUHATUS B3BELUEHHbIX KITUHUYECKUX peLUeHUN.
CnenyeT OTMETUTb, YTO 3Ta CUCTEMA TAKKE YYUTbIBAET
naToreHeTU4YecKkMe MexaHu3mbl, y4acTBytoLmne B Npo-
rpeccupoBaHun [4]. Ha nepsori ctagumn 3abonesaHue
XapaKTepusyeTcs nopaxeHuem roriocT! Hoca U OKO-
NoHocoBbIX Nasyx (Tabnuua 1). PaHHUMKU npr3Hakamm
WHBa3NBHOIO CUHYyCUTa ABMASIOTCA NOTEPS XMUPOBbIX
OTNOXEHWIN B NepuaHTpanbHom obnacTtu 1 oTcyTcTBMUE
rMnepTpoUn HOCOBbLIX PAKOBWMH, HOCOBOW NEPEropoaKU
1 Heba [5]. OTcyTcTBUE rIMNEPTPOdMN HOCOBBIX PAKOBUH
npv KOHTPacTMpOBaHUW UccnefoBaHWe HasblBaeTcs
NPU3HAKOM “4epHOI HOCOBOW PaKOBUHbI” 1 yKa3biBaeT
Ha nHdapkT TkaHu [6]. Ero cnegyet otnmnyats o1 obpo-
Ka4yeCTBEHHOW rMnepTpodmm HOCOBOW PakoOBUHbI, NPU
KOTOpOW HabntogaeTcs yBenuyeHne cnmancTom obomnoy-
KV NpU HEMEeANEHHOM CKaHMPOBaHWM C NOCNEAYOLLNM
nocTeneHHbIM NOMHLIM YBENNYEHNEM Ha OTCPOYEHHbIX
nzobpaxeHusax [7]. pnbkoBble anemeHTbl B npuaa-
TOYHbIX Madyxax Hoca paccMaTpuBalOTCS Kak rmMnouH-
TEHCMBHOCTb Ha T2 B3BelUaHHOM M300paXeHun ns3-3a
Xenesa v Apyrnx MMHeparnos, B OTNMYME OT CUrHana
rMNEePUHTEHCMBHOCTU O HE3HAYUTENBHOM YTOSLLEHUN
cnusncton obonoykm [8]. KpbinoBnaHo-HebHas simka
nmeeT obLIMpPHbIe CBA3YM C rnybokumn oTaenamu nuua
W NpUAaTOYHLIMKU NasyxaMu Hoca, U ee BOBMeYeHue
obnervaet pacnpocTpaHeHune Ha rnybokme TKaHu Leu,
rnasHULY 1 rofioBHOW MO3I. BTOPUYHbIN KOXHbBIV MYKOpP-
MUWKO3 NPOSIBSETCA BOCNANUTENbHLIMN N3MEHEHUAMMN
B MArKMX TKaHSX nuua, Kotopble HabnogatoTtcs B 6onb-
LUMHCTBE Halmx crnyyaeB. EaBa 3ameTHble npu3Haku
KOCTHOW 3p031mn MOryT BbITb BUAHBLI HA KOMMLIOTEPHOW
TOMOrpadum, Ho Ha paHHeln ctagun 3aboneBaHus 31O
MOXeT 6bITb COBEPLUEHHO HOpMarbHO. [pn BTOpON
cTaguu BOBrekaeTcs opbuTa, YTO NPMBOAUT K pac-
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npocTpaHeHuo 3aboneBaHnsi Ha rMasHWYHbIE MbILLLbI
N MHpaopbuTanbHyH XMPOBYIO KNeT4yaTKy ¢ obpaso-
BaHMEM MOA4HaAKOCTHUYHOro abcuecca y HeKOTOpbIX
nauuneHToB. o Mepe nporpeccmpoBaHus 3abonesaHns
NoSIBMAOTCA APYrve NPU3Haky, Takne Kak yTorLieHue
060M0YKN 3PUTENBHONO HEPBA, MOXET BbITb OTMEYEHO
BOBMEYEHNE BEPXYLLUKM OpOUTBLI U YBENUYEHHON BEpX-
HeW rmasHMYHON BEHbI C TpOMb030oM/6e3 Hero. B cnyyvae
noTepu 3peHns MOXeT HabngaTbCca orpaHuyeHune
Anddpy3nm 3puTenbHOrO HePBa, YTO YKasbiBaET Ha MLLIe-
MU0 3pUTENIbHOrO HEPBa, M 3TO eLLe OAUH NnokasaTernb
HebnaronpusaTHoro ncxoga. NopaxeHne ocHoBaHUSA
Yyepera u LeHTpanbHOW HEPBHOM CUCTEMbI YKa3biBaeT
Ha TpeTblo cTaguo 3abonesaHunsa. OyaroBoe yTon-
LLleHVe 1 yBenuYeHne naxvMMeHuHreansHon obnacTu,
B OCHOBHOM 3aTparvBatollee nepegHioln U CPeaHio
yepenHble AMKM BOOMb NepeaHe-HWKHEN BUCOYHON
BbIMYKMOCTN 1 BOKOBOW CTEHKN KaBEPHO3HOTO CUMHYCa.
OcTeoMMenuUT OCHOBaHUs Yepena NPosiBISAETCS OTEKOM
KOCTHOrO MO3ra 1 3po3nsimmn Kocten. lNepuHesparnsHas
WHBa3us, Habngaemas B 3HaYNTENbHOM KONNYECTBE
Cry4yaeB B Halleun nuccrnegyeMon Koropte, MOXeT BbITb
HeJooueHeHHOW. Bo3MoXHO pacnpocTpaHeHne Ha He-
pBbI Yepes vasa nervorum, 1 6onee nos3gHue nccneqo-
BaHWS NOKa3arnu BbICOKOE CPOACTBO MUCOr K peLienTopy
anuTenuansHOro aktopa pocta Y BHEKNETOYHbIM
MaTpukcam B 6asanbHblX MembpaHax, B YaCTHOCTM K
crneundunyeckoMy nammHUHY 1 KonnareHy 4-ro Tuna,
KOTopble B n306unmm cogepxxartcs B nepudgepnyeckmx
HepBax [9,10]. NepuHeBpanbHOe pacnpocTpaHeHue
paccmaTpuBaeTcsl kak yBernuueHue n BapuabenbHoe
ycuneHne 4epenHo-mMo3roBblXx HEPBOB, OCOBEHHO
TPOMHWMYHOIO HepBa, NMBOo B LUCTEPHANbHOM YacTuy,
nnbo BHYTpW 0TBEpPCTUA nnu kaHana [11]. 3abonesaHne
TaKkkKe MOXET pPacnpoCTpaHATbCA HENOCPeaCTBEHHO
B MEpedHIon YepenHy MKy 4Yepes peluetyaTyio
nnactuHky. [NopaxeHune newepbl Mekkens otyeTnu-
BO MposiBNsSeTca Ha T2-B3BeLeHHON BU3yanuaauum
B BMAE MMMNOVHTEHCUBHOIO MMM HEYETKOro curHana.
M3onmpoBaHHbIM Napanuy LecToro YepenHoro Hepea
npyv OTCYTCTBUU APYrnMxX HEBpoOMnaTui yKasbiBaeT Ha
npeobnagatoLmn MHPEKLNOHHbBIV MPOLLEeCC OCHOBaHMS
yepena [12]. bonbluasi BEPOATHOCTb HEONAronNpPUSATHBLIX
NCXOA0B, CBSA3AHHbLIX C BHYTPUYEpPEnHbIM MOpaXKeHeM,
nogpasymeBaeT, YTO HeOOXOAMMbI TLLATENbHbIE YyCUnus
ONS BbISBNEHUS efABa 3aMeTHbIX NPU3HaKOB BHYTPU-
YepenHoro pacnpoCTpaHeHUs Ha paHHUX CTagusix
3aboneBaHns, YTO MOXET MO3BONUTbL CBOEBPEMEHHO
Ha4yaTb COOTBETCTBYHOLLEE NEeYEHNeE.

BbiBoabl. Pe3ynbrathl BM3yanuasaumm puHo-og-
TanbMo-LepebpanbHOro MykOpMUKO3a, CBsi3aHHble C
COVID-19, ncnonb3ys aganTUpOBaHHYK YMNPOLLEH-
HYI0 (TPEexXaTarnHyl) CUCTeMY CTagupOBaHUSA, KOTOPYIO
MOXHO ferko NMpUMEeHsiTb B MOBCEAHEBHOW MpaKTuKe
M KOTOpasi NOMOraeT CTaH4apTU3MpoBaTh U YNy4YLUNTb
KOMMYHUKaLMIO Mexay pagnonoraMmu v KNMHULUCTamu.
TsaxecTb 3aboneBaHns BapbUpyeT OT U30NMPOBAHHOIO
nopaxeHns NpuaaToYHbIX Nadyx Hoca 0 OBLUMPHOro
NopaxeHunst ronoBHOrO Mosra. KnuHudeckme mcxogbl
y naumeHToB ¢ COVID-19 ¢ POUM nocteneHHo yBe-
NYMBAOTCA B 3aBUCUMOCTM OT CTENEHMU TAXECTU NpU
BM3yanmaaumnn. 310 ObICTPO passmBatoLLasics MHGEK-
UMsa C BbICOKOW 3aboneBaemMoCTblo Y CMEPTHOCTLIO;
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cnegoBaTenbHO, paHHAs gnarHoctuka POLIM umeet
peluatoLLiee 3Ha4YeHne, MOCKONbKY BU3yanuaaums urpa-
€T KIMKYEBYI0 POSb B CTaAMpOBaHMK npouecca 3abone-
BaHMWs 1 OLIEHKe BOBMeYeHns 6onee rnybokmx CTPYKTYp,
KOTOpble MOryT OblTb HEOYEBMAHbLI KNHUYeCKn. XoTs
nonesHobl kak KT, Tak u MPT, MPT ¢ koHTpacTHbIM ycu-
TNEeHneM ABNAETCA NPEANOYTUTENBHBIM UCCrefOBaHNEM
1 noMoraeT onpeaenuTb CTeNeHb PacnpoCTPaHEHHOCTH
3aboneBaHusi, 0COGEHHO B OTHOLLEHMM rNYyBOKOro pac-
NPOCTPaHEHMS YerCTHO-NNLEBYHO 06NacTb, FONIOBHOM
MO3F.

Mpo3payHocmb uccnedoesaHus. ViccrnedosaHue He
umero crioHcopcKoli MoAOepKU. ABmop Hecem rOHYH
omeemcmeeHHOCMb 3a rpedocmasfieHue OKoHYamerib-
HOU 8epcuu pyKonucu 8 ne4ame.

Heknapayusi o ¢puHaHcoebIx u Opyaux e3aumMo-
omHouweHusix. Bce aemopbl npuHumanu yd4acmue 8
paspabomke kKoHuyenuuu, du3alHa uccriedosaHusi u 8
HarnucaHuu pykornucu. OKOHYamesibHasi 8epcusi pyKonucu
bbiia 000bpeHa ecemu asmopamu. A8mopkbl He nomyyanu
20HOpap 3a uccnedosaHue.
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Pecepat. BBepgeHue. TpaBa TuMbsiHa Mapluanna B HacTosiLee BpeMsi He ABMsieTcs ouumanbHO NpUMEHSEMbIM
neKapCTBEHHbIM PAaCTUTENbHBIM CbipbEeM, OLHAKO B HAPOAHOW MeAULIMHE LUMPOKO UCMONb3YyeTcs Kak boneyTonstoLlee,
paHO3aXMBMsioLLee, OTXapKMBatoLLee 1 CnasMonnTuyeckoe cpeacTBo. B xoge outoxmmmyecknx nccrnegoBanmii Obino
YCTaHOBIIEHO, YTO TpaBa CoAePKUT PeHOMbHbIE COEANHEHNS, MPEACTaBIEHHbIE arfMKOHaMM (hriaBOHOMAOB (JIIOTEOMMH,
anureHvH), nx 7-O-rmyMko3ngamu, a Takke rMapoKCUKOPUYHBIMU KUCroTaMu (KodherHast 1 po3mMapuHOBaAs KUCIOTbI).
Llenb nccnegoBaHus - NpOrHo3vMpoBaHMe crekTpa GMoNorMYeckonn akTMBHOCTM U CBA3AHHbIX C HUMU MEXaHU3MOB
OeNCTBUSI coeanHEeHN NonMgeHoNIbHOro KOMMNMEKCa SKCTPAKLMOHHbBIX NpenapaToB U3 Tpaebl TUMbsHa Maplwanna.
MaTtepuanbl u Metogbl. OOGbLEKTOM MCcreaoBaHNs ABNSATCA COeAUHEHUS NONMGEHONBHOMO KOMMeKca HacTost U1
HACTOWMKM 13 Tpaebl TUMbsiHa MapLuanna, 3aroToBneHHon Ha TeppuTopun AnTanckoro kpasi. [Inst KOMNbOTEPHOro Npo-
rHO3MPOBaHNUsi BUONOrMYECKON aKTUBHOCTU (PeHONbHBIX coeamHeHn npumeHanu metog PASS (Prediction of Activity
Spectra for Substances), no3sonsLWMi Npeackasatb CNeKTp akTUBHOCTM COEQUHEHUI MO CTPYKTYpHOW hopmMyse Ha
OCHOBE aHanu3a B3auMOCBSI3eN «CTPYKTypa — aKTUBHOCTbY». Pe3ynbraTbl U nx obeyxaeHue. B xone nccnenosaHms
0BHapyXeHO, YTO Yy BCEX COEAMHEHUI C BbICOKOW BEPOATHOCTLIO NpeanosiaraeTcs aHTMOKCUAaHTHaa U membpaHonpo-
TEKTOPHas aKTUBHOCTb, YTO MOXET ObITb CBA3aHO C NOAABIIEHMEM NPOLIECCOB OKUCIEHNS NYTEM CBSA3bIBaHWNS CBOOOA-
HOro KMcropoga, cBOOOAHLIX paanKanoB U MHIIMBUpoBaHUS hepMeHTOB, OTBeYaroLWmx 3a obpasoBaHme cBOOOAHbIX
pagvkanoB. [Anst KopenHoM KMCNOTbI, anureHnHa, NoTeonnHa U UxX rMUKo3na0B CNpOorHo3MpoBaHbl BUAbI aKTUBHOCTU
N MexaHu3Mbl OEWCTBUS, HanpaBneHHble Ha MoAaBMeHne BOCManuTenbHOro npouecca. [ns cymmbl hnaBoHOMOOB
OXMAAETCA NPOSBMNEHNE LIMTOCTATUYECKON N aHTMHEONNACTUYECKOM akKTUBHOCTU. BbiBoAgbl. [onngeHonbHbIN KoM-
NSEKC HACTOSA N HAaCTOMKM M3 TpaBbl TUMbsiHA MapLuanna noTeHunanbHO MOXET YyrHeTaTb OKUCIUTENbHbIE NPOLIECCHI,
CcTabununanmpoBaTb KNETOYHbIN LMK 1 NOAaBMASATbL NAaTONOrMYeckne 3KCCyaaTUBHbIE U NponudepaTuBHbIE NPOLECCHI.
[Ins oueHKn JOCTOBEPHOCTM MPOrHO3a, NonyyYeHHble pe3ynbTaThl He06X04UMMO NPOBEPUTL B peasibHbIX UCCNEA0BaHUSAX
in vitro v in vivo.

KntoueBble cnoBa: TuMmbsaHa Mapluanna, akCTpakLuMoHHbIe npenapaThbl, HACTON, HAacTowka, hriaBoOHOWAbI, FTMAPOKCU-
KOpUYHbIE KMCNOTbI, dhapMakorniormyeckas akTMBHOCTb, KOMMbIOTEPHOE NPOrHO3NMpPOBaHMe.
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Abstract. Introduction. Currently, Marschall thyme herb (Thymus marschallianus) is currently not an officially used
medicinal herbal raw material; however, it is widely used in folk medicine as an analgesic, wound healing, expectorant,
and antispasmodic remedy. During phytochemical studies, it was found that the herb contains phenolic compounds
represented by the aglycones of flavonoids, such as luteolin or apigenin, their 7-O-glycosides, and hydroxycinnamic
acids, such as caffeic and rosmarinic acid. Aim. To predict the biological activity profile and related mechanisms of action
of the complex of polyphenol compounds of extractive Marschall thyme herb preparations. Materials and Methods.
The research focused on the polyphenolic complex compounds of infusion and tincture from Marschall thyme collected
in Altai Krai. For computer-aided prediction of the biological activity of phenolic compounds, the PASS (Prediction of
Activity Spectra for Substances) method was used, which allows predicting the activity profile of compounds from the
structural formula based on the analysis of the structure—activity relationships. Results and Discussion. The study
found that for all compounds, it can be assumed with a high probability to be antioxidant and membrane-protective
activity, which may be associated with the suppression of oxidation processes by binding free oxygen, free radicals,
and inhibition of free radical formation-responsible enzymes. For caffeic acid, apigenin, luteolin and their glycosides,
the predicted types of activity and mechanisms of action aimed at suppressing the inflammatory process. For the sum
of flavonoids, the manifestation of cytostatic and antineoplastic activities is expected. Conclusions. Polyphenolic
complex of the infusion and tincture of Marschall thyme herb can potentially inhibit oxidative processes, stabilize cell
cycle and suppress pathological exudative and proliferative processes. To assess the credibility of the prognosis, the
results should be tested in real in vitro and in vivo studies.

Keywords: Thymus marschallianus, extractive preparations, infusion, tincture, flavonoids, hydroxycinnamic acids,
pharmacological activity, computer-based prediction

For reference: Khimochko TG, Penzina TN, Kutateladze GR, Kudrikova LE. Complex of phenolic compounds of
extractive Thymus marschallianus preparations: In silico prediction of biological activity. The Bulletin of Contemporary

Clinical Medicine. 2023;16(Suppl.2):55-60. DOI: 10.20969/VSKM.2023.16(suppl.2).55-60.

B BeaeHue.TpaBa TuMbsaHa Mapwanna B Hac-
TosiLLee BpeMs He ABnseTcs odmumansHO npu-
MEeHSieMbIM NeKapCTBEHHbLIM PaCTUTEMbHbLIM ChIPbEM,
0OHaKo B HAPOOHOM MeAMLUMHE LUMPOKO NCMONb3YHTCS
3KCTPaKUMOHHbIE NpenaparThbl, nofyyaemMble U3 JaHHOro
Cblpbsl Kak boneyTonsioLLee, paHO3aXMBRsoLLEee, OT-
XapKuBaroLlee 1 cna3monutTnyeckoe cpeacteo [1].

B pesynbrate npeaBapuTenbHO NPOBEAEHHOro
PUTOXUMUYECKOTO aHanM3a MeToAoM BbICOKOIddeEK-
TUBHOW XXMAKOCTHOM XpomaTtorpadumn co cnekTpogoTo-
METPUYECKUM OETEKTUPOBAHNEM B YNETPaddNONeToBOM
obnactu cnekTpa yCTaHOBMEH COCTaB COEAVHEHUN
nonuMgeHoNbLHOro KOMMNeKca HacTos M HaCTOWKN
TpaBbl TMMbsHa Mapwanna. B HacTtoe obHapyxeHbl
NOTEONWUH-7-rNNKO3WA, anureHWH-7-rmuko3na, po3ma-
pPUHOBAs KUCIOTa; B HACTOMKe, B AOMNOMHEHNe paHee
YNOMSAHYTbIM COEAUHEHUAM — arfiMKOHbI FIIOTEONNH 1
anureHuH, kodenHas kucrota [2].

CnepytoLwmm 3Tanom npu n3y4eHumn NnepenekTUBHbLIX
3KCTPaKUMOHHbIX MpenapaToB, Kak NpaBuo sBMASeT-
cs onpefeneHne apmMakorormyeckon akTUBHOCTU.
OpHako, npoBegeHne 6a3oBbiXx OMOMEANLMHCKUX
nccnegoBaHu gnsa onpegeneHnsa cneumduyeckon
hbapMaKkonorm4eckom akTMBHOCTM in Vitro ¢ NpyMeHeHne
BUOXMMUYECKNX TECT-CUCTEM WM Ha KYNBTYPE KIETOK U
TKaHen, a B AanbHEWLEM in Vivo Ha XXMBOTHbIX AOCTa-
TOYHO CMOXHasi, BpeMs- U pecypco3aTpaTHas 3agjada.
Moatomy, Ans onTUMM3aLMn NpPoBeAeHUs NOAO0OHbIX
nccreaoBaHui B nocnegHee Bpems NpYMeEHS0TCS pas-
NYHbIE METOAbI KOMMBIOTEPHOrO MOAENMPoBaHus (in
silico), koTopble MO3BOMAKT NPOBECTM MPOrHO3MpPOBa-
HME BO3MOXHbIX BUAOB aKTUBHOCTM, U B AanbHeENLemM —
pauMoHanbHO CnraHMpoBaTb, COKPaTUTb BPEMS U
C3KOHOMUTb PECYPChI NPV NPOBEAEHUN IKCNEPUMEHTOB
in vito w in vivo [3, 4].

Llenb nccnepoBaHus. NporHo3nposaHne cnek-
Tpa B1ONOrMYecKon akTMBHOCTU N CBA3AHHBIX C HUMM

OPUTMHAJIbHBIE UCCIEAOBAHNSA

MEeXaHU3MOB AeNCTBUSA COeAMHEHNS NONU(EHONLHOro
KOMMMEeKCca 3KCTPaAKLMOHHbIX NpenapaTtoB U3 Tpasbl
TUMbsHa Maplanna.

MaTepuanbi u meToabl.

O6bekToM MccrnefoBaHNs SBASIOTCS COeQUHEHUS
nonmMdgeHoNbLHOro KOMMeKca HaCTosA U HAaCTOMKM (JKC-
TpareHT - cnupT aTunoBbii 40%), U3roTOBMEHHbIX 13
TpaBbl TMMbsHA Mapluanna, 3aroToBNeHHON Ha Tep-
puTopum AnTanckoro Kpasi.

[ns KOMNbOTEPHOrO NPOrHO3MpoBaHMa Buonoru-
YecKoW aKTUMBHOCTM MHAMBUAYaNbHbIX (PEHOMNbHbIX
coeguHeHun npumeHsanu metog PASS (Prediction of
Activity Spectra for Substances), paspaboTaHHbIi co-
TPyAHMKAMWN Hay4YHO-MCCNeaoBaTenbCKOro UHCTUTYTa
6rnomeguumnHckon xummnm nmenmn B.H. Opexosuya [5].

MeTon ocHOBaH Ha BMPTyarbHOM aHanu3e CTpyk-
TYPHOIN hOpMYIbl NOTEHLMANbLHOIO «fekapcTBonofob-
Horo» (drug-like) coeamHeHns, BblAgeneHnn yHKUMO-
HanbHbIX PYMM U CPaBHEHWUM C AaHHbIMU OBy4aloLLen
BblGOpkK 6a3bl PASS.

O6yvatowas Bbibopka 6a3bl gaHHbIx PASS co-
aepxut B cebe MHgpopmaumo o 6onee 5000 Bugos
aKTMBHOCTEW, MOMEKYNspHbIX MEXaHN3MOB AeNCTBUS,
a TaKkke 3aBNCMMOCTM «CTPYKTYpa-aKTUBHOCTb» bornee
260000 coegnHeHUIn ¢ M3BECTHOW Ouonorndyeckon
aKTUBHOCTbIO, 3NEKTPOHHOM CTPOEHUM UX hapmako-
OpHbIX PYHKUMOHAMNbBHbLIX rpynnax n kombuHaumm
Takux rpynn [5].

B HacTosiLlee Bpemsa mMeToq peanu3oBaH B BUAE
nporpamMMHOro npoaykTa, pasMeLleHHoro Ha Beb-
cepsuce PASS Online (www.way2drug.com).

CTpyKTypHble OpMYyrbl MPOrHO3NPYEMbIX CO-
eavHeHnn npepoctasnanu B Buae MOL—danna,
ABMNSAKOLWErocs CTaHAapTOM AN KOMMNbTEPHOro
npeacTaBrneHns CTPYKTYPHbIX (POPMY XUMUYECKUX
coeanHeHuin. MOL-cannbl cozgaBany 1 3KCNopTuU-
poBanu C UCMONb30BaHMEM XMMUYECKOro pefakTo-
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pa «ACD/ChemSketch 2.5» (Advanced Chemistry
Development, Inc).

PesynbraThl nporHo3a PASS npencrtaeneH B Buae
YNOPSA0YEHHOTO CNNCKa HAMMEHOBaHWIA aKTUBHOCTEWN,
1 BeposATHocTen Hannums (Pa - probability to be active) n
otcyTcTBug (Pi - probability to be inactive) kaxxgoro Buaga
aKTMBHOCTU. Kaxxabln nokasaTernb akTMBHOCTU paccyu-
TbIBAETCH NPOrpaMMon CaMOCTOSTENLHO, HE3aBUCUMO
Apyr OT Aapyra, 1 ux BenuynHa sapbupyetcs ot 0 go 1.

M3 Bcero cnektpa CNporHo3uMpoBaHHbIX BUOOB
aKTUBHOCTEWN, TONbKO BUAbI akTUBHOCTK ¢ 0,5<Pa>Pi
CcUYMTAOTCA MEepPCnekTUBHBIMU AN AanbHenWwmnx dap-
MaKOIOrM4ecKmMx nccrnegoBaHun.

Pe3ynbrathl M nx obecyxaeHue.

Kak BugHoO u3 gaHHbix mabnuybl 1y Bcex co-
€AVHEHNN C BbICOKON BEPOATHOCTbI NMPOSBNEHUS
npegnonaraeTca HanmyMe aHTUOKCUOAHTHON U MeM-
©paHONPOTEKTOPHOM (AroHUCT LEeNOCTHOCTM MeMbpaH,
WHIMBUTOP NMPOHMLAEMOCTU MeMbpaH) aKTUBHOCTU,
4YTO MOXET ObITb CBSA3aHO C NogaBreHemM NpoLeccoB
OKMCIEeHMs NyTeM CBsi3biBaHNsS CBOGOAHOIO KMCNopoaa,
cBo60AHbIX pagunkanos U UHIMBMPoBaHMSA (PepMeHTOB,
oTBevarwLmx 3a obpasoBaHne cBOOOAHbLIX paguka-
NoB - nNMHoneaTAMon-cMHTasbl (KaTanuanpyet CUHTe3
MOSEKYIT OKUCIIUTENBHOrO CTpecca - OKCUMUMNHOB U3
NIMHOMEBOW KUCMOThI), MIMNUA-Nepokcuaassbl (yHacteyeT
B MEPEKNCHOM OKMCMEHUN NUNUAOB C 0Opas3oBaHUEM
cBOOOAHbIX pagunkanoB) u ybuxumHon-untoxpom C
penykTasbl (OTBEYaEeT 3a NepeHoC 3MEeKTPOHOB K And-
dhy3HO pacTBOpeHHOMY LuToxpomy C, Yyepes okucneHve
MembpaHHoro ybruxmHona ¢ nocnegyoLmm obpasosa-
Huem cBobogHbIX pagukanos) [6, 7, 8].

Kpome Toro, onst KOpenHon KUCoThl, anureHnHa,
NTEONMHA U UX FMIMKO3MA0B CNPOrHo3MpoBaHbl BUAbI
©1onornyeckomn akTUBHOCTU U CBA3aHHbIE C HAMU Me-
XaHU3Mbl OeVCTBUS, HanpaBfeHHble Ha nodasneHve
BOCManuTenbHoro npouecca. [aHHble BUAbl akTuB-

HOCTeln MoryT GbiTb ONOCpPeAoBaHbl CMOCOBHOCTLIO
UHrmMbnposaTb BbiCBOBOXAEHME rMCTamMuMHa BCEMU
BbllLUeYyKa3aHHbIMWU COeAUHEHUAM, UHIMbupoBaTb
nenkotpneH-C4 cuHTeTaldy (oTBevaeT 3a CUHTE3
MeguaTopa Bocnanenus - nerkotpueHa C4 us neu-
KoTpueHa A4 1 BOCCTaAHOBMIEHHOrO rryTaTuoHa) Ang
KOOEeNHOM KNCNOTbI U anureHnHa, nHrmbnposatb NO-
obpasyoLlyo HATPUTpeayKTasy (katanusupyet npe-
BpaLLeHNe HUTPUT-UOHA B OKCUA a30Ta) Anst KoPenHom
KMCMOTbI 1 NIOTEONMHA, a Takke BCTynaTb B aHTaroHn3m
C oKcuaoM asoTa (BbI3biBaeT paccnabneHue rmagkombl-
LLIEYHbIX KNETOK COCYAOB W YBENUYeHne COCYAMCTOW
NPOHULIAEMOCTU, CNOCOBCTBYSA IKCCYAALMNM XKUAKOCTH,
CTUMYNMPYET CUHTE3 U BbICBOBOXAEHWE NpoBOCNanu-
TeNbHbIX LUTOKMHOB, KOTOPbIE 3amnycKalT MUrpauumio
MakpodparoB B o4ar BocnaneHus) ansg noTeonunHa,
noTeonunH-7-O-rnukosunaa u anureHnH-7-O-rnuko3naa
(mabnuua 2) [9, 10, 11].

OKcuaaTmBHBIN CTPECC U OCTPOE BOCNaneHne MoryT
MOBLICUTb BEPOATHOCTb BO3HUKHOBEHWS nartorornye-
CKoM nponudepaTMBHOM aKTUBHOCTU KINETOK 1 pa3BUTUS
HeonnacTU4eckoro npotecca, N03ToMy ocoboe BHUMa-
Hue 6blno obpalleHo Ha BUAblI aKTUBHOCTM, yKa3blBa-
foLLMe Ha CMOCOBHOCTL CTabUnNManMpoBaThb KNETOYHbIN
UMKN (B YaCTHOCTM MPOLECC «NPOrpamMmMupoBaHHON
KneTtovHon rmbenm» - anonTo3s) 1 NogaBnAaTb NPOLECCHI
OMnyXoneBoro pocTa.

CornacHo gaHHbIM mabnuup! 3, Ans cymMmmbl dona-
BOHOWAOB 3KCTPAKLUOHHBLIX NpenapaTtoB TUMbSAHA
MapLanna oxuaaeTcs NposiBreHne LMToCTaTUu4YeCcKomn
W @HTMHEONNACTUYECKON akTUBHOCTU. AHanu3 npegcka-
3aHHbIX MEXaHN3MOB AeNCTBMSA NO3BONSET NPeAnono-
XUTb, Y4TO chrnaBoHoOMAbI TUMbAHA MapLuarnna cnocobHbl
yrHeTaTb MaTpUKCHYI MeTannonpotenHasy-9 (dep-
MEHT CBSA3aHHbI C PEMOAENMPOBaHNEM TKaHen nyTem
BMWSIHWSA HA MaTPUKC-accoLMMpoBaHHble hakTopbl po-
CTa, NPV NOBbILLIEHHON 3KCNPeCccUn CrnocobeH BbI3BaTb

Ta6bnuuya 1
BnusHue nonudgeHonLHOro KOMMeKca Ha oKUcCnuTenbHbIe Nnpouecchl
Table 1
The effects of the polyphenol complex on oxidative processes
MMOpOKCUKOPUYHBIE KUCTIOThI dnaBoHoUabI
CoefuHeHve

Kodpeitnass | PoamapuHoBast TlioTeonyk-7- AnMreHnH-7-
Bun KucroTa xucnota ToteonuH O-rnukosng AnureHnH O-rnukoang
GUONOrMYecKol PP P /P PP (umnHaposna) PP, (KoCMOCUVH)
aKTUBHOCTM o o PP PP
ATOHUCT LenoCTHOCTMN
MeMbpaH 0,955/0,003 0,956/0,003 | 0,965/0,003 0,981/0,001 0,539/0,036 0,983/0,001
MHrmbuTop
NpoHULLaeMOCTH
mMembpaH 0,809/0,009 0,785/0,012 | 0,953/0,002 0,976/0,001 0,946/0,002 0,974/0,001
AHTVOKCUAAHTHAsNA 0,603/0,005 0,539/0,005 | 0,775/0,004 0,841/0,003 0,732/0,004 0,831/0,003
CesAsblBaHVe
aKTVMBHOTO Kucropoaa 0,672/0,010 0,433/0,078 | 0,530/0,041 - 0,557/0,033 -
Cssi3biBaHne cBoboa-
HbIX pagvKanos 0,647/0,005 0,745/0,003 | 0,755/0,003 0,951/0,001 0,719/0,004 0,949/0,001
MHrmbutop
nuHoneatauon-cuHTasbl | 0,839/0,005 0,757/0,008 | 0,526/0,032 - 0,530/0,031 -
WHrmbutop
nunuanepokcmaasbl 0,570/0,011 0,719/0,005 | 0,740/0,004 0,933/0,002 0,695/0,005 0,926/0,002
WHrmbutop ybuxumHon-
untoxpom C peayktasel | 0,843/0,019 0,752/0,049 | 0,873/0,011 0,464/0,168 0,902/0,005 0,523/0,140
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Tabnuua 2

Table 2
The effects of the polyphenol complex on inflammatory processes
MapoKcnKopuyHbIe KUCOTbI dnasoHONAbI
CoeguHeHne
o TloTeonun-7- AMUreHnH-7-
KodenHaa | Po3amapuHoBas
Bua xncnoTa xicnora TNioTeonuH O-rnukosng, AnvreHuH O-rnukosng,
61OMOrMYEcKo PP PP PP, (umHaposua) PP, (kocmocumH)
aKTUBHOCTM o ! P.IP. PP
MpoTuBoBOCNanuTensHas 0,651/0,023 0,453/0,072 0,661/0,021 0,718/0,014 0,644/0,024 0,707/0,015
WHrmbutop
HUTPUTPEAYKTa3bI
(NO-o6pasytoLas) 0,655/0,006 0,388/0,042 0,720/0,004 - - -
AHTaroHUCT okcuaa asoTta 0,338/0,010 0,249/0,022 0,551/0,004 0,582/0,004 0,444/0,006 0,564/0,004
WHrmbutop nenkotpnex-C4
CUHTETasbl 0,520/0,007 0,449/0,020 0,423/0,028 - 0,438/0,024 -
WHrmbutop
BbICBODOXAEHUS
rmcrammHa 0,584/0,013 0,389/0,097 0,830/0,003 0,719/0,004 0,791/0,003 0,693/0,005
Tabnuua 3
BnusHue nonudeHonbHOro Komnnekca Ha nponudepaTMBHYIO aKTUBHOCTb KINETOK M HEONacTU4eCKUin npouecc
Table 3
The effect of the polyphenol complex on the proliferative activity of cells and the neoplastic process
MAPOKCUKOPUYHbIE KUCTOTI dnasoHoWAbI
CoepnvHeHne
KodbeiiHas | PosmapuHoBas Tioreonmr-7- AMATGHIH-7-
Bug P JtoTeonuH O-rnuko3ung, AnureHnH O-rnukosung
S kucrnora KvMcnota
BGuonornyeckon Y P/P P /P, (umHaposng) P/P. (kOoCMOCUWH)
aKTUBHOCTM i i P /P, P/P,
AHTUKaHLEeporeHHas - 0,398/0,031 0,690/0,009 0,935/0,002 0,641/0,011 0,926/0,002
Lintoctatnueckas 0,293/0,071 - 0,551/0,018 0,832/0,006 0,540/0,020 0,822/0,006
AHTMHeonnactuyeckass = 0,530/0,063 - 0,783/0,014 0,830/0,009 0,774/0,015 0,828/0,009
AroHucT anonTosa 0,711/0,014 0,476/0,045 0,866/0,005 0,778/0,009 0,847/0,005 0,754/0,011
WHrmbutop
Tenomepasbl 0,221/0,006 0,101/0,047 0,542/0,003 0,318/0,004 0,462/0,003 0,260/0,005
MHrmbuTop akcnpeccum
HIF1a 0,841/0,009 0,686/0,022 0,964/0,003 0,904/0,005 0,911/0,005 0,900/0,005
MHrmbuTop akcnpeccum
MMP9 0,831/0,003 0,730/0,005 0,777/0,004 0,421/0,045 0,780/0,004 0,455/0,037
WHrmbutop
NADH-3aBurc1moim
dymaparpeaykrasbl 0,806/0,002 0,480/0,005 - - 0,370/0,015 -
Yeunutenbs akcnpeccumn
reHa TP53 0,776/0,014 0,632/0,041 0,916/0,004 0,951/0,003 0,873/0,006 0,951/0,003
WHrnbmposaxue
sanepHoro daktopa
TpaHckpunuum kanna B 0,343/0,009 0,182/0,033 0,503/0,005 0,373/0,008 0,458/0,005 0,356/0,009
WHrmbutop akcnpeccun
dakTopa Hekposa
onyxonu (TNF) 0,765/0,004 0,744/0,005 0,635/0,010 0,264/0,130 0,609/0,012 0,258/0,134
WHrmbuTop akcnpeccum
reHa BRAF 0,644/0,004 0,338/0,018 0,138/0,064 - 0,179/0,045 -

JereHepaTtuBHble 3aboneBaHuns), a Takke yMeHbLlaTb
aKcnpeccuto psaa 6enkoBbix hakTopoB, 3anycKaroLmx
HEKOHTPONUPYEMYIO KNETOYHYI0 nponudepauno u
afanTaumio OnyxoseBbIX KINETOK K FMNOKCUK - dhakTop,
WHAyLUMpyeMmbln runokcment 1-anbda (benkosbin dak-
TOp, 3anyckaroLuii MHOroMn1aHoBble MexaHW3Mbl agar-
TaLuUM K TMNOKCHM U MOBbILLEHWS CMOCOOHOCTU TKaHEeW K

OPUTMHAJIbHBIE UCCIER
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nepexuBaHunio HebnaronpuATHLIX BO3OENCTBUIA; UrpaeT
BeayLLyo pornb B MexaHn3Max agantauim npy rmnokcum
OnNyXomneBbIX KMNETOK), pakTop Hekpo3a onyxonu (oby-
CnaBnvBaeT HeKPO3 OMyXoseBbIX KNETOK, CTUMYNMpyeT
CMHTE3 NPOBOCNANMTENbHbLIX MEANATOPOB, aKTUBMPYET
nponudepaunto n gupdepeHUNpoBKY MMMYHOKOMIE-
TEHTHbIX kneTok) [12, 13].



B 1O e Bpems Bce nccneayemble COeAUHEHMUS
CMocoBHbI ycunueaTb 3KCMPECCUIo reHa-cynpeccopa
onyxonesoro pocta TP53 (kogmpyeT TpaHCKPUMLUOH-
HbI 6enok p53, perynupyroLnin SKCNPeccuo apyrnx
rEeHOB M ONOCPEeYHLLMIA OCTAaHOBKY KIETOYHOrO LMKNa,
penapaumntio OHK n anonto3s) [14].

Kpome Toro, yH1kanbHbIMU AN KOOENHON KNCNOThI
MOXHO CYUTaTb BO3MOXHOCTb MOAABMASATb (HEPMEHT
NADH-3aBucumyto doymapatpenykrasy (nossonsiet
NoAAepKnBaTb MUTOXOHAPUANbHLIA dHEPreTUYEeCcKUin
MeTabonmMam B MUKPOOKPY>KEHMM OMyXOonu npu aHas-
po6HbIX ycrioBusx) 1 akcnpeccuto reHa BRAF (kogmpyet
LMTO30MbHY CEPUH/TPEOHMHOBYIO MPOTEUHKMHA3Y,
y4yacTByOLLYIO B nepedade nponudepaTnuBHOrO Cur-
Hana ¢ MeMbpaHHbIX TUPO3UHKUHA3HbLIX PeLenTopoB
K S4pY), a 4nga noTeonnHa - MHrMbupoeaTb S4EPHbIN
dakTop TpaHcKkpunuum kanna B, nHrnbuposars Tenomve-
pasy (dbepMeHT, oTBevatoLmi 3a gobaBrneHmne ocobbix
NOBTOPSAOLLIMXCH NOCNeoBaTeNIbHOCTEN HYKIEOTUAO0B K
3’-koHuy AHK Ha y4acTkax TenomMep ¢ Mcnosnb3oBaHneM
matpuubl PHK, npy onyxonesom pocte Habnogaetcs
NOBbILLEHHas 3KCnpeccus 4aHHOro (OePMEHT, YTO Npu-
BOAMWT K HEOrpaHUYEHHOMY KneTo4HoMy pocTy) [15, 16].

BbiBOAbI.

lMony4eHHble NpU NPOBEAEHUN KOMMbIOTEPHOIO
MOZENUPOBaHNSA AaHHbIe NO3BOMSAT NPeanonoXnTb,
YTO MONUGEHONBHBLIA KOMMMEKC HAaCcTOA U HaCTOMKK
13 TpaBbl TUMbsiHa MapLuanna noTeHumManbHO MOXeT
yrHeTaTb OKUCNUTESbHbIE NPOLIECCHl, BANUSSA Ha Npo-
LleCCbl BO3HWKHOBEHUS OKUCMUTENbHbBIX MOMEKyn ny-
TeM U3MEHEHMUS aKTUBHOCTU (DEPMEHTHbIX CUCTEM, a
Takxe cTabunmavpoBaTh KNETOYHbIV LUK, NOAaBAATb
naTonornyeckme aKkccyaaTuBHble U NnponudepaTuBHbIe
npoLecchl, B TOM YuUCiie OMNyXOmneBbl POCT, BAMASA Ha
aKcnpeccuto paaa PepmMeHTOB 1 FrEeHOB.

B panbHewwem, ons oueHKkM JOCTOBEPHOCTM Mpo-
rHo3a, MornyveHHble pesynbraTbl He0OXxoAMMO npo-
BEPUTb B pearnbHbIX UCCNEeQoBaHUAX in Vitro v in vivo.

lMpo3payHocmb uccnedoeaHusi. MiccnedosaHue He
UMer1o CroHCOPCKOU MoOOepXKKU. ABMOPLI HECYM MOTHYHO
omeemcmeeHHOCMb 3a npedocmasrneHue OKoHYamersib-
Hol eepcuu pyKonucu 8 rnevame.

Heknapayusi o gpuHaHCcO8bIX U Opya2ux e3auMo-
omHoweHusx. Bce asmopbl npuHumManu yyacmue 8
paspabomke KoHuenuyuu u du3aliHa uccredosaHus U 8
HanucaHuu pykonucu. OKoHYamernbHasi 8epcusi pyKonucu
bbina 00obpeHa ecemu asmopamu. ABmopak! He nonyyanu
20Hopap 3a uccriedosaHue.
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Abstract. Introduction. Contrast-induced nephropathy is a serious cause of acute kidney injury and represents an
urgent problem in clinical practice. Until recently, there are contradictions in the understanding of many aspects of
contrast-induced nephropathy. However, the current situation with using CAs in patients with COVID-19, thus causing
contrast-induced nephropathy, has become an urgent issue for clinical physicians and radiologists. Aim of this study
is to review some up-to-date information on the use of newer and less nephrotoxic drugs among post-COVID-19
patients with a previous renal impairment. Material and Methods. Topical studies published on studying contrast-
induced nephropathies in post-COVID-19 patients have been reviewed herein. Results and Discussion. In case of
developing the acute renal failure syndrome caused by using CAs in past-COVID-19 patients, first it is necessary to
exclude alternative (non-contrast-induced) causes of its occurrence, such as thromboembolism syndrome that may
develop upon angiography, ischemic nephropathy, nephrotoxic effects. Upon administration of the X-ray ca, a short-term
increase in creatinine levels is possible after 24 hours, but this does not mean the development of contrast-induced
nephropathy. Conclusions. To prevent the development of contrast-induced nephropathies, patients must be adequately
hydrated. Nephrotoxic drugs should be discontinued at least 24 hours before ca administration. Moreover, the choice
of a suitable ca is important.
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Pecbepat. BBepeHue. KoHTpacT-nHayumnpoBaHHas Hedpponatusi ABNSeTCH Cepbe3HON NPUYMHON OCTPOro NopaxeHus
noYek v npeacTaensieT cobon akTyanbHy Npobrnemy B KMMHUYECKON npakTuke. o HacTosLWero BpeMeHn ocTatTes
NPOTMBOPEYNS B NOHUMAHNM MHOTUX aCNEKTOB KOHTPaCT-UHAYLMpoBaHHOM HedponaTumn. OfHaKo HbIHELLHSAS CUTyaums
npv NPUMEHEHNM KOHTPACTHbIX BelecTB y nauneHtoB ¢ COVID-19, BbI3biBasg KOHTPACT-MHOYLMPOBAHHYIO Hedpona-
TWIO, CTana akTyarnbHbIM BONPOCOM Y KIMHULMCTOB M pagunonoros. Llenbto Tekyluero nccnegoBaHuns aensetcs o6sop
akTyanbHon HdopmaLummn o6 ncnonb3oBaHnm 6ornee HOBbIX U MEHEE HE(PPOTOKCUYHBIX NpenapaToB cpean NauMeHToB
C NpeALLEecTBYOLMM HapyLUeHeM byHKLUM NoYeK, MepeHecLLMX KOPOHaBMPYCHYO nHdekumio. MaTepuan u meToabl.
MpoBeneH 0630p akTyarnbHbIX ONyBNMKOBaHHbIX NCCNEA0BaHNM, NMOCBSALLEHHbBIX U3YYEHWIO KOHTPACT-MHAYLIMPOBAHHBLIX
HedponaTuii y naumeHToB, nepeHeclmnx COVID-19. PesynbraTthl. [1pn pa3suTnm cMHOPOMA OCTPOM NOYEYHON Hepo-
CTaTOMHOCTM BCMEACTBME NPUMEHEHNS KOHTPAcTa Y nauueHToB, nepeHecwnx COVID-19, npexae Bcero Heobxoanmo
WCKITIOYNTb anbTepHaTUBHbIE NMPUYMHBI €0 BO3HUKHOBEHWUSI — CUHAPOM TPOMB0O3MOOMNMK, KOTOPbIN MOXET Pa3BUTbLCA
nocrne aHruorpacum, ueMmyeckyo Hecponatuto, HedpoTokeudeckne adpekTbl, He CBA3aHHbIE C BBEAEHUEM KOH-
TpacTa. Yepes 24 yaca nocrne BBeAeHUS PEHTTEHKOHTPaCTHOrO Npenapara BO3MOXHO KpaTKOBpeMeHHOe MOBbILLEeHNe
YPOBHSI KpeaTUHMHA, OOHAKO 3TO elle He O3Ha4yaeT Pas3BUTUSI KOHTPaCT-UHAYLMPOBaHHOW Hedponatnv. BeiBoabl.
YTtobObl NpeaoTBpaTUTbL pasBUTUE KOHTPACT-UHAYLMPOBAHHOW Hedponatum y naumeHToB, nepeHecwmx COVID-19,
OHW [OMKHbI NOMyYaTh JOCTATOMHOE KOMMYECTBO XMUAKOCTU. MNprem HepOTOKCUYHBLIX NpenapaToB creayeT npekpa-
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TUTb NO KpanHen mepe 3a 24 yaca [0 BBEeJEHWUst KOHTPACTHOro BellecTBa. Kpome Toro, BakeH BbIGOp NoaxoasLero

KOHTPACTHOroO BeLlecTBa.

KnioueBble crnoBa: KOHTPACT-MHAYLIMPOBaHHasA HedponaTus, peHTreH-KoOHTpacTHble cpeactea, COVID-19.
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dponatum y naumeHToB, nepeHeclumx COVID-19 // BeCTHMK COBpeMEHHOWN KNMHUYeCcKon MeanumnHbl. — 2023. — T.16,
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I ntroduction. Contrast-induced nephropathy is an
acute renal failure that occurs within 48—72 hours
after intravenous administration of a ca. In the absence
of other possible CAs, contrast-induced nephropathy
manifests itself in an increase in blood creatinine
by 44 mmol/l (by 0.5 mg/dl) or more, or an increase
in creatinine levels by more than 25% compared to
the initial level. Acute kidney injury is a sudden and
sustained decrease in glomerular filtration, or urine
volume, or both. In this context, the renal dysfunction
existing for more than 1 month upon administration
of the ca shall be considered as acute. Usually, the
development of acute renal failure occurs within 1-7
days. The criterion for the sustainability of dysfunction
is its being registered for 24 hours or more [1].

The aim of the current study is to review some up-
to-date information on using newer and less nephrotoxic
drugs among post-COVID-19 patients with previous
renal impairment.

Material and methods. We used literature found in
databases, such as PubMed, Scopus, Embase, Web of
Science, and ProQuest by keywords: contrast-induced
nephropathy, contrast media, COVID-19. The analysis
included literature reviews, meta-analyses, systematic
reviews, and clinical studies. The most informative and
relevant publications were selected. The search was not
limited by depth, since the absolute number of the works
found was published within the last 2 years.

Results. Contrast-induced nephropathy is an
acute renal failure that occurs within 48—72 hours after
intravenous administration of a ca. In the absence of
other possible CAs, contrast-induced nephropathies
manifest themselves in an increase in blood creatinine
by 44 mmol/l (by 0.5 mg/dl) or more, or an increase in
creatinine levels by more than 25% compared to the
initial level. Acute kidney injury is a sudden and sustained
decrease in glomerular filtration, or urine volume, or
both. In this case, renal dysfunction existing even for
more than 1 month can be considered as acute. Usually,
the development of acute renal failure occurs within 1-7
days. The criterion for the sustainability of dysfunction is
its being registered for 24 hours or more [1].

Epidemiology. The prevalence of contrast-induced
nephropathies in the population is 2—-8%. The likelihood
of this phenomenon may increase up to 50% among
patients with underlying renal pathology or exposed to
some risk factors. The likelihood of developing contrast-
induced nephropathies depends on both the patient’s
somatic status and the examination technique and the
type and volume of the ca administered. It was found
that in patients with normal renal function, contrast-
induced nephropathies developed rarely, in 0 to 5%
of cases. When analyzing the results of a study of
more than 16,000 patients (Computer tomography of
the head and internal organs, cardiac and peripheral
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angiography), contrast-induced nephropathies was
detected in 1% of patients (n= 174). In another large
epidemiological study, contrast-induced nephropathies
was diagnosed on average in 14.5% of patients, but its
frequency varied significantly from 0 to 90% depending
on the presence of risk factors, especially previous
renal impairment, diabetes mellitus, class and volume
of CSW (Cerebral salt wasting) [6]. So, if in patients with
diabetes mellitus (DM) with a slight decrease in kidney
function, the frequency of nephropathy was 9—40%, then
with a significant violation, it increases to 50-90%. In-
hospital mortality in acute renal failure among patients
undergoing coronary angiography is 35.7%, and two-
year survival these patients - 18.8%. An increased risk of
death, however, was due to both pre-existing non-renal
disease and association with conditions such as sepsis,
bleeding, coma, or respiratory failure.

Pathogenesis. The mechanisms underlying the
development of acute kidney injury associated with the
use of radiocontrast agents are not fully understood,
but most likely they include several pathogenetic links.
There are five most important pathogenetic mechanisms
that provoke the development of nephropathy [9].
1. Direct toxic effect of the ca on the epithelium of
tubular cells. Since the ca is freely filtered and not
reabsorbed, it increases the osmolarity in the tubules,
as contrast-induced nephropathies occurs in patients
who have had COVID-19 in 18% of cases. 2. Contrast-
induced change in renal microvascular hemodynamics.
Studies investigating changes in blood flow in renal
arteries exposed to a contrast medium have shown
an initial increase in blood flow (increased activity of
renal vasoconstrictors - vasopressin, angiotensin II,
endothelin, adenosine) followed by a steady decline.
The toxic effects of reactive oxygen species released
during reperfusion also contribute to kidney damage. 4.
Toxicity due to inflammation. As in other tissues, renal
parenchymal lesions can be exacerbated by contrast-
mediated activation of the compliment cascade and
release of inflammatory cytokines. 5. Activation of
the tubuloglomerular feedback mechanism: due to an
increase in hydrostatic pressure in the renal tubules, a
spasm of the vessels of the glomerular substance of
the kidneys occurs, which leads to a decrease in renal
filtration and an increase in vascular resistance [10]. It
is assumed that contrast-induced nephropathies arises
as a result of a synergistic combination of the direct toxic
effect of radiocontrast agents on tubular epithelial cells,

Intrarenal mechanisms for the occurrence of
contrast-induced nephropathies include: 1) an increase
in pressure inside the tubules due to osmotic diuresis;
2) increased viscosity of urine; 3) direct toxic effect
on tubular epithelial cells; 4) tubular obstruction;
5) increased activity of renal vasoconstrictors
(vasopressin, Angiotensin |l, dopamine-1, endothelin,
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adenosine); 6) reduction of vasodilation mediated by
local prostaglandins and nitric oxide; 7) increased
oxygen consumption; 8) ischemia of the renal medulla.
Radiocontrast agents studies have shown that the
osmolarity of RCC (Red Blood Cell Counting) plays
an important role in the development of nephropathy.
Cas are freely filtered in the renal glomeruli and are
not reabsorbed by the tubules, and therefore their
concentration in the urine is 50-100 times higher than
the concentration in the blood plasma. Experimental
studies have shown that hyperosmolar radiocontrast
agents cause changes in renal hemodynamics and
have direct toxic effects on renal epithelial cells.
Similarly, non-contrasting hyperosmolar solutions (eg,
mannitol) can cause vasoconstriction, resulting in a
decrease in renal blood flow and glomerular filtration
rate (GFR), although to a lesser extent than with
radiocontrast agents [6]. The main hemodynamic effect
caused by radiocontrast agents is vasoconstriction
with decreased renal blood flow and GFR (glomerular
filtration rate). These shifts are accompanied by some
other non-specific mechanisms - activation of the
tubular-glomerular feedback mechanism due to osmotic
diuresis, stimulation of the renin-angiotensin system
(RAS), increased hydrostatic pressure in the tubules,
causing compression of the intrarenal microcirculation.
Prolonged vasoconstriction of afferent arterioles with
a decrease in filtration pressure in the glomeruli is
inevitably accompanied by subsequent ischemia of the
medulla. It was found that radiocontrast agents, even
iso-osmolar, despite moderate diuresis and natriuresis,
also cause greater vacuolization of proximal tubular
cells and promote erythrocyte aggregation compared to
other classes of contrasts. From this, it was concluded
that not only the osmolarity of the contrast medium,
but also the increased viscosity of iso-osmolar agents
and erythrocyte aggregation induced by PKC (protein
kinase C) are critical determinants of the degree of
cellular damage. At the same time, no correlation was
found between the degree of vacuolization of tubular
cells and a decrease in kidney function [7]. A certain role
in the pathogenesis of acute renal failure is assigned
to the ability of radiocontrast agents to have a direct
cytotoxic effect, proven at the level of tubular epithelial
cells (vacuolization of epithelial cells of the proximal
tubules, cell necrosis and interstitial inflammation)
and independent of hypoxia. Structural damage to
the cell surface is mainly due to dysregulation and
damage to the actin cytoskeleton, loss of cell polarity. In
addition, active transport of the ca increases metabolic
activity with increased energy expenditure by the
tubular epithelium due to osmotic loading, causing
oxygen depletion, which in turn leads to increased
renal hemodynamic effects. Ischemic damage to the
structure and function of the surface membrane of
the epithelium of the proximal tubules is the main
mechanism of acute cell and organ dysfunction. When
the plasma membranes of tubular cells are damaged,
their permeability to calcium increases, its intracellular
concentration changes, which leads to an increase in
constrictive stimuli on the vessels of the kidneys. But
first of all, the nephrotoxicity of a ca is determined by its
osmolarity. According to chemical and pharmacological
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properties, radiopaque preparations can be divided
into high-osmolar, low-osmolar and iso-osmolar; ionic
and non-ionic, as well as monomers and dimers. which
leads to increased constrictive stimuli on the vessels
of the kidneys. But first of all, the nephrotoxicity of
a ca is determined by its osmolarity. According to
chemical and pharmacological properties, radiopaque
preparations can be divided into high-osmolar, low-
osmolar and iso-osmolar; ionic and non-ionic, as well
as monomers and dimers, which leads to increased
constrictive stimuli on the vessels of the kidneys. But
first of all, the nephrotoxicity of a ca is determined by its
osmolarity. According to chemical and pharmacological
properties, radiopaque preparations can be divided into
high-osmolar, low-osmolar and iso-osmolar; ionic and
non-ionic, as well as monomers and dimers.

Ameta-analysis of several randomized trials showed
that the use of high-osmolar CAs increases the risk
of complications more than the use of hypo- or iso-
osmolar agents, especially among patients with severe
comorbidities. Currently, the iso-osmolar non-ionic
dimer iodixanol (vasipak) is considered the safest ca.
The use of gadolinium-containing CAs used in MRI, in
X-ray studies as an alternative is not advisable since
they have a greater nephrotoxic effect than equivalent
doses of iodine-containing CAs.

Toxicology of radiopaque agents in post-
COVID-19 patients.The toxicity of radiocontrast
agents is determined by the structure of their molecule
and its ability to dissociate into ions in an aqueous
solution [2]. Until recently, only ionic or dissociating
radiopaque agents (sodium amidotrizoate(urographin,
verografin, etc.), which consist of salts that dissociate
into cations and anions. They have a high osmolarity
(5 times that of plasma) and are therefore also called
high osmolar CAs and can cause local ion imbalance.
When using them, side effects often develop, up to the
most severe. Safer are non-ionic or non-dissociating,
low-osmolar radiopaque agents (iohexol (omnipak),
iopromide (ultravist), iodixanol (visipak)). They do not
dissociate into ions, are characterized by a higher ratio
of the number of iodine atoms to the number of drug
particles per unit volume of the solution (that is, good
contrast is provided by a lower osmotic pressure),
iodine atoms are protected by hydroxyl groups, which
reduces chemotoxicity. At the same time, the cost of
low-osmolar radiopaque agents is several times higher
than that of high-osmolar ones. In addition, radiopaque
agents are divided according to their structure into
monomeric and dimeric depending on the number of
benzene rings with embedded iodine atoms [3]. When
using dimeric preparations containing six instead
of three iodine atoms in one molecule, a smaller
dose of the drug is required, thereby reducontrast-
induced nephropathy g osmotoxicity. According to the
mechanism of development, side effects are divided
into:anaphylactoid, or unpredictable(anaphylactic
shock, angioedema, urticaria, bronchospasm, hypo-
tension);direct toxic(nephrotoxicity, neurotoxicity,
cardiotoxicity, etc.);local(phlebitis, soft tissue necrosis
at the injection site).

Clinical characteristics of contrast-induced
nephropathy, in post-COVID-19 patients. With the
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development of the contrast-induced acute renal failure
syndrome, first it is necessary to exclude alternative
causes of its occurrence - atheroembolism syndrome,
which can develop after angiography, ischemic
nephropathy, nephrotoxic effects not associated with
the administration of contrast, etc. After the introduction
of radiocontrast agents, a short-term increase in
creatinine levels is possible after 24 h, however, this
does not yet mean the development of contrast-induced
nephropathy. With the development of the latter, the
serum creatinine level increases by 0.5 mg / dl or more.
In most cases, contrast-induced nephropathy manifests
as a non-oliguric and asymptomatic transient acute
decrease in kidney function. The maximum peak of
serum creatinine concentration is noted on the 3-5th day,
and it usually lowers to the initial level within 10-14 days
but can last up to 3 weeks. In some cases, oliguric acute
renal failure occurs, and hemodialysis may be required.
The peak serum creatinine concentration in oliguric
acute kidney injury usually persists for 5-10 days and
returns to the baseline after 14-21 days. Mortality in
this group of patients is significantly higher than in
non-oliguric acute renal failure. It must be emphasized
that the degree of increase in serum creatinine has
prognostic value for both short-term and long-term
prediction of adverse outcomes (diagram 1).
Changes in urinalysis in contrast-induced neph-
ropathy are nonspecific. In some observations, these
are: Turbidity of urine, its dirty brown color, minimal
proteinuria in the absence of hematuria, granular
casts, epithelial cells of the renal tubules, amorphous
sediment, and urate and oxalate crystals. In most
patients, the excreted sodium fraction is less than 1%.
Representatives of three nephrological associations
(American Society of Nephrology, International Society
of Nephrology and National Kidney Foundation) and
the European Society of Intensive Care Medicine
discussed contrast-induced nephropathy at a meeting
in Vicenza (Italy) and proposed the concept of acute
kidney injury (AKI) [11]. The first results of the work of
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this group were published in 2007 and touched upon the
issues of clarifying diagnostic criteria and stratifying the
severity of acute kidney injury. Risk factors for contrast-
induced nephropathy may be related to RCD and/or
directly to the patient [4,5]. With radiocontrast agents:
Their osmolarity, large volume, route of administration,
re-application after 72 hours, and complications from
the previous application. Directly with the patient: 1)
Previous renal failure; 2) diabetes mellitus with renal
insufficiency; 3) decrease in effective intravascular
volume (heart failure (NYHA — New York Heart
Association, class Ill and V), myocardial infarction,
liver cirrhosis, nephrotic syndrome, diuretics (especially
furosemide), abdominal fluid loss, dehydration); 4)
prolonged hypotension (concomitant use of a diuretic
and Angiotensin-Converting Enzyme inhibitors); 5)
metabolic disorders (diabetes mellitus, hyperuricemia,
hypercalcemia, hypercholesterolemia); 6) multiple
myeloma; 7) nephrotoxic drugs (non-steroidal anti-
inflammatory drugs, aminoglycosides, amphoteric
contrast-induced nephropathy B, cyclosporine A,
platinum-based drugs, sulfonamides); 8) older age; 9)
arterial hypertension; 10) anemia; 11) proteinuria; 12)
sepsis; and 13) atopic allergy. The standard critical level
of normal kidney function has long been considered a
serum creatinine concentration of 1.5 mg/dL (132.8
pmol/L) or an estimated GFR (glomerular filtration rate)
of 60 mL/min [8]. The European Society for Urogenital
Radiology (ESUR, ESUR) recommends slightly different
indicators: serum creatinine - more than 120 ymol /
I, GFR (glomerular filtration rate)- less than 50 ml /
min / 1.73 m? of body surface area. The acute kidney
injury Consensus Working Panel agreed that the risk
of acute kidney injury becomes clinically significant
at serum creatinine = 115 ymol/L in men and = 88.4
pgmol/L in women [9], serum creatinine - more than 120
pmol/l, GFR (glomerular filtration rate) - less than 50
ml/min/1.73 m? of body surface area. The acute kidney
injury Consensus Working Panel agreed that the risk
of acute kidney injury becomes clinically significant

Diagram 1. RIFLE CRITERIA.
The system of such criteria, proposed
by ADQI experts, was abbreviated
as RIFLE (English acronym for “Risk,
Injury, and Failure; and Loss; and End-
stage kidney disease”).
Ownarpamma 1. KPUTEPUU RIFLE.
Cuctema Takvx Kputepues, Npeano-
XeHHas cneuunanuctamn ADQI, nonyyun-
na Haseanue RIFLE (abbpesunaTtypa ot
aHrn. «risk» (puck), «injury» (noBpex-
neHue), «failure» (HegocTaTovHOCTL),
«loss» (yTpara), «end-stage» (Tepmu-
HarnbHasi cTagus) 3aboneBaHns NoYek).
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at serum creatinine = 115 ymol/L in men and = 88.4
pgmol/L in women [9], serum creatinine - more than 120
pumol/l, GFR (glomerular filtration rate) - less than 50
ml/min/1.73 m? of body surface area. The acute kidney
injury Consensus Working Panel agreed that the risk
of acute kidney injury becomes clinically significant at
serum creatinine = 115 ymol/Lin men and = 88.4 ymol/L
in women [9].

Risk factors associated with radiopaque drugs.
Among the risk factors associated with radiopaque
preparations, the following can be distinguished: 1)
the type of ca (its osmolarity) and 2) the technology
of application - volume (dose), route of administration,
repeated use of the drug for a short period of time, the
presence of complications in the previous application.
The CAis not reabsorbed in the renal tubules. The half-
life of its intravascular use in patients with normal renal
function is about 2 hours and 75% is excreted within
4 hours, and 98% of the prescribed dose is excreted
within 24 hours. After approximately 150 minutes, the
concentration of radiocontrast agents rapidly decreases
in patients with normal renal function, but in patients
with severe renal impairment, this phase is prolonged.
Radiocontrast agents are classified into ionic and
non-ionic, monomers and dimers. First-generation or
high-osmolar ionic contrast media (osmolarity > 2000
mosm/kg H20), such as diatrizoate, have the highest
percentage of various adverse reactions (10-12% in
patients with an uncomplicated anamnesis and up to
50% in patients at risk). Second generation CAs or
nonionic, low osmolar, high viscosity (osmolarity 600—
1000 mosm/kg H20), such as iohexol and iopromide,
have fewer adverse reactions, less acute toxicity, and
are widely used in clinical practice. Various adverse
reactions were noted in 1-3% of patients with an
uncomplicated anamnesis and in 16% of patients at risk.

In a large randomized trial including 1196 patients,
there was no difference in nephrotoxicity between
high and low osmolar radiocontrast agents in patients
with intact kidney function (with and without diabetes
mellitus). However, in patients with one or two
risk factors, the use of low-osmolar monomeric
Radiocontrast agents reduced the risk of contrast-
induced nephropathy by 3.3 times. A meta-analysis of
31 randomized controlled trials including 5146 patients
confirmed that low-osmolar Radiocontrast agents are
less nephrotoxic than high-osmolar ones, especially in
patients with pre-existing renal impairment, especially
diabetic nephropathy.

Third-generation CAs or non-ionic iso-osmolar
(osmolarity 290 mosm/kg — iso-osmolar blood at
all concentrations) are the most modern class of
radiocontrast agents (iodixanol — vizipak). Visipak causes
less osmotic diuresis, natriuresis and, accordingly, a
smaller decrease in effective intravascular volume.
When it is used, the level of blood pressure does
not decrease, cardiac arrhythmias do not occur, and
allergic reactions are rare [10]. The risk of nephrotoxicity
associated with the administration of iodixanol has
been studied in patients with varying degrees of risk
of nephropathy. When comparing iodixanol with low-
osmolar radiocontrast agents in individuals with normal
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renal function, there was no difference in the incidence
of nephropathy. The nephric multicentre study found that
that in patients at risk (with renal failure in combination
with diabetes and without diabetes) with the introduction
of iodixanol, the likelihood of developing nephropathy
was 11 times lower, and the incidence of serious
cardiovascular complications was 45% less without
additional preventive measures compared with low
osmolar radiocontrast agents. This study demonstrated
that iodixanol has a more favorable safety profile in
at-risk patients.

Risk Factors Associated with Post-COVID-19
Patients. Factors that increase the risk of kidney
damage to radiocontrast agents include: previous renal
dysfunction, diabetic nephropathy with renal failure, a
decrease in effective intravascular volume, competitive
use of nephrotoxic drugs, advanced age, and some
others [8].

Other risk factors for the development of
contrast-induced nephropathies. Despite a significant
body of research, controversy and disagreement
remain regarding risk factors for contrast-induced
nephropathy, the use of CAs, and the nephrotoxic
effects of radiopaque agents on the kidneys. In an
attempt to document the current understanding of
contrast-induced nephropathy and develop strategies
to prevent this condition, the ECSD (end stage renal
disease) established the Committee on the Safe Use of
Cas to focus on the effects of CAs on kidney function [4].
Based on the results of a questionnaire sent to ESUR
(European Society for Urogenital Radiology) members
and experts in the field, predisposing and procedure-
related risk factors were identified and simple guidelines
for the use of CAs were published and can be found
on the Internet at the ESUR website (www.esur.org).

Dose of CAs. Large volumes of CAs are associated
with an increase in the prevalence of contrast-induced
nephropathy. Experts in the field believe that smaller
volumes of CAs needed for imaging should be used,
since the risk of contrast-induced nephropathy increases
with increasing doses of CAs, in particular, as was
shown in the RECOVER study, with a volume of CAs
> 140 ml, the risk of developing contrast-induced
nephropathy increases [five]. Contrast volume has been
confirmed to be an independent risk factor for contrast-
induced nephropathy. To date, there is no consensus
on the optimal minimum dose of contrast volume [4].
With intra-arterial administration of ca, calculations of
possible limits were proposed based on the fact that the
dose of ca in grams of iodine should be equal in digital
terms to GFR (glomerular filtration rate (ml / min)). For
example, in a patient with a GFR (glomerular filtration
rate) of 60 ml/min, the estimated dose of contrast volume
at an iodine concentration of 320 is 187.5 ml.

Osmolarity of CAs. In patients with existing renal
dysfunction, the risk of developing contrast-induced
nephropathy was higher when high osmolar CAs were
used compared to low osmolar CAs. To prevent the
development of contrast-induced nephropathy, the
ECSD (end stage renal disease) recommends the
use of low- or iso-osmolar CAs. Several studies have
shown that in high-risk patients, iso-osmolar CAs are
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less nephrotoxic than low-osmolar CAs, but along
with this, there are some studies where there was no
significant difference between the iso-osmolar drug and
comparator drugs [10,11]. Further work is needed to
confirm this position.

CA type. Data from several studies indicate that the
incidence of contrast-induced nephropathy with the
useof low-osmolar CAs is lower than with the use of
high-osmolar CAs in patients at risk for contrast-induced
nephropathy. For example, in one large randomized
trial, patients with kidney disease developed acute
renal failure 3.3 times more often when they were
injected with high-osmolar CAs (diatrizoate) rather than
low-osmolar CAs (iohexol) [12,13]. We also compared
the nephrotoxic effects of CAs with an osmolality
equal to blood osmolality (iodixanol) with the effects
of a low-osmolar ca (iohexol) in patients with diabetes
mellitus and impaired renal function who underwent
coronary or aorto-femoral angiography (p= 0.002) [9].
Moreover, the incidence of the most severe cases of
contrast-induced nephropathies (increased SCr > 1
mg/dL, or > 88 pymol/L) was 0% in patients treated
with iso-osmolar ca compared with 15% in patients
treated with low osmolar ca. After this study, many
studies have been conducted to research in the role
of osmolarity in the development of contrast-induced
nephropathy. One of them is the RECOVER study [5].
This study was designed to compare the nephrotoxicity
of the iso-osmolar non-ionic dimer of iodixanol and the
ionic dimer of ioxaglate. Patients received iodicanol or
yoxaglat for coronary angiography. The primary point
was to determine the frequency of contrast-induced

nephropathy (an increase in [SCr] = 25% or = 0.5 mg
/ dL (44.2 mmol/L). The frequency of contrast-induced
nephropathy in various groups of patients was also
determined: with severe renal impairment (GFR < 30
ml / min), with diabetes, in patients who received large
doses of ca (= 140 ml). According to the results of the
study, the frequency of contrast-induced nephropathy
was statistically significantly lower in the iodixanol group
(7.9%) than in the ioxaglat group (17.0%; p= 0.021). In
addition, the incidence of contrast-induced nephropathy
was statistically significantly lower in patients with
impaired renal function (p=0.023) with concomitant
diabetes (p=0.041). In the study «Comparison of the
safety and efficacy of iodixanol and iopromide in patients
with chronic renal failure: a randomized controlled
trial» postCovid-19 patients [7], the tasks were set
to evaluate several endpoints when comparing iso-
osmolar iodixanol and low osmolar iopromide (table 1).

Based on the results of the study, the following
conclusions were made.

The frequency of contrast-induced nephropathy was
significantly lower in the iodixanol group compared to
the iopromide group (5.7 vs. 16.7%; p= 0.011).

Prevention of contrast-induced nephropathie
sincludes: 1) conducting a radiopaque procedure only
for strict indications; 2) identification and stratification
of risk factors for RCI (Revised Cardiac Index); 3)
an adequate choice of volume and type of contrast
substance (it is better to use iso- or low-osmolar
contrasts); 4) if possible, refusal of repeated and multiple
X-ray contrast studies; 5) cancellation of nephrotoxic
drugs before X-ray contrast examination; 6) if possible,

Table 1

Comparison of the safety and efficacy of iodixanol and iopromide in patients with chronic renal failure:
A randomized controlled trial in post-Covid-19 patients

Tabnuua 1

CpaBHeHue 6e3onacHocTU 1M 3hheKTUBHOCTM NOQUKCaHONA U NonpoMMaa y NauMeHTOB C XPOHMYECKOW NOYEe4HOMN
HEeAOCTaTOYHOCTbIO: PaHAOMU3NPOBAHHOE KOHTPONMPYEMOe UccregoBaHue y naumeHToB, nepeHecwnx Covid-19

Primary:

'w\ni)-

Determine CIN frequency (SC = 0.5
mg/dl or 2 25% above baseline up to 3
days).

OPUTMHAJIbHBIE UCCIEAOBAHNSA

Secondary:

Average peak of contrast agents:

determination of independent risk
factors for CIN;

frequency of serious cardiovascular
adverse events (MACE) at the hospital
stage and up to the 30th day after
discharge;

the quality of the obtained diagnostic
information.

Responsibility for all business tasks
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the use of alternative imaging methods or alternative
contrasts; 7) adequate hydration. Since the risk factors
for the occurrence of contrast-induced nephropathy
are very diverse, and the consequences are serious or
even life-threatening, doctors need to take measures
to prevent it. Although the optimal strategy to prevent
contrast-induced nephropathy has not yet been fully
defined, it is important to first identify high-risk patients.
The most common ways to identify high-risk patients are
a survey, a study of the medical history, measurement
of serum creatinine before the administration of a ca.

Conclusion. To prevent the development of cont-
rast-induced nephropathy, patients must be adequately
hydrated. Nephrotoxic drugs should be discontinued
at least 24 hours before ca administration. Since the
nephrotoxic effect of the CA is dose-dependent, it
is recommended to use the lowest possible dose.
Moreover, the choice of a suitable ca is important. It
has been shown that the frequency of contrast-induced
nephropathy in patients with renal insufficiency and
diabetes mellitus is lower when using iso-osmolar CAs
than when using low-osmolar ones (lohexol). Some
studies have shown that the administration of drugs from
different pharmacological groups, i. e., calcium channel
blockers, dopamine, and N-acetylcysteine, reduces the
incidence of contrast-induced nephropathy.

lpo3payHocmb uccrnedosaHusi. ViccnedosaHue He
umerio crioHcopckoli Modo0epXKU. A8MOp HeECEM OTHYH
omeemcmeeHHOCMb 3a nMpedocmasreHue OKOH4Yamerslb-
HoU eepcuu pyKonucu 8 rne4yame.

Heknapayusi o puHaHcoebIx u Opyaux e3aumMo-
omHouweHusx. Bce asmopbl npuHumanu yyacmue 8
paspabomke KoHuenuuu, dusaliHa uccrnedoeaHusi U 8
HanucaHuu pykornucu. OKoHYamernbHasi 8epcusi pyKonucu
6b11a 0006peHa scemu asmopamu. ABmMopbI He ronyyanu
20Hopap 3a uccriedosaHue.
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Pecbepat. BBeaeHue. MNpeacrasneH aHanus nuteparypbl, AEMOHCTPUPYIOLLIEV CyLLIECTBOBaHME He TOMbKO unoreHe-
TUYECKOW, HO 1 PYHKLMOHAmNbHOM B3aMMOCBSI31 3a60neBaHnin BHYTPEHHMX OPraHoB 1 OpraHoB NnornocTu pta. Hanvuve
KoMop6unaHbIx 3abonesBaHnii CNOCOBCTBYET yBENMUYEHWIO CPOKOB rOCNUTaNM3aLnm, CHUXaET KavyeCTBO NPOBOANMBIX
Mep NPOoUNaKTUKN MHBaNMAN3aunm, yBenmyYmBaeT YMCIIO OCMOXHEHUI MOCNE XMPYPrmyecknx BMmeLlaTenscTs. Lienbio
nccrnegoBaHUs sSBMSETCA 0030p akTyanbHOW MHopMaLumy OyHKLMOHANBHOM B3auMocBa3n 3aboneBaHnii BHYTPEHHUX
OpraHoB ¥ opraHoB nornocTu pta. Matepuan 1 metoabl. BeinonHeH 063op onybnmkoBaHHbIX akTyarnbHbIX UCCnegoBa-
HWI, NOCBSILLEHHbIX U3Y4EHWI0O MEXaHM3MOB B3aMMOCBSA3M OparnbHOM MHEKLMM U BTOPUYHBIX CUCTEMHbIX NPOSBIEHNI
B 6a3zax PubMed, Web of Science no knto4eBbiM crnoBam: KOMOpPOUAHOCTb, 3a60NeBaHNs NONOCTW pTa, BHYyTPEHHUE
opraHbl, comorbidity, diseases of the oral cavity, internal organs. my6buHa novcka He orpaHuymnBanack, abcontoTHoe
4YNCNO HaWaeHHbIX paboT Obinu onybnukoBaHbl 3a nocnegHne 10 net. PesynbraTsl. [prBeaeHsl AaHHblE O naTore-
HETUYECKOM eAMHCTBE BO3HWKHOBEHMS COMaTUYECKMX U CTOMAaTOoNorndeckunx sabonesaHni. O6ocHoBaHbI NPUYMHHO-
CneacTBEHHbIE B3aVIMOOTHOLLEHMS MeXy HUMU, KOTOPble BO3HUKAKT B pe3ynbraTte HapyLLeHUsi UMMYHOMOMMYeCcKoro
paBHOBECUSI, UHTEPNEVNKNHOBOW PErynsLmMmn N HecneumndryYeckon pe3ancTeHTHOCTM opraHnama. OTmedeHa HeraTuBHas
KOMOPOMAHOCTb 3ab0neBaHNin BHYTPEHHUX OpPraHoB ¥ NOMOCTY pTa, @ UMEHHO 3aBUCYMOCTb CTOMAaTONOMMYeckux 3a-
B6oneBaHuin OT O6LLEro COCTOAHMSA OpraH1M3mMa v BIMSHHNE 04aroB XPOHUYECKOWN MHAEKLIMM B POTOBOW MONOCTM Ha pas-
BUTME 0OLWMX 3abonesaHunii. [lokaszaHo Hanmyne o4OHTOreHHOW TPaH3UTOPHON BakTepueMmm Ha CToMaToNorMYeckoM
npuemMe, a Takke OoTpaxeHbl yCroBua Ans ee TpaHcdhopmaummn B nioboe 3aboneBaHne MHMEKLMOHHOW STUOMOTUN.
BbisiBneHa Heo6X0aMMOCTb B €4MHBIX CUCTEMHbIX NOAXOAAX K NIEYEHMI0 nonumopbuaHon natonorun. Beisogbl. Bnu-
AAHWEe KOMOPOBWAHON NaTONOMMM Ha KNMHUYECKNE NPOSIBIEHNS, ANarHOCTUKY, NPOrHO3 1 fieYeHne MHOrMX 3aboneBaHunii
MHOTOrpaHHo U MHAUBUAYANLHO.

KntoyeBble crnoBa: KOMOpP6UAHOCTL, 3aboneBaHns NONOCTH pTa, BHYTPEHHME OpraHbl.
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Abstract. Introduction. Literature analysis is presented showing the existence of both phylogenetic and functional

interrelation of internal diseases and oral-cavity diseases. Comorbidities contribute to the patients’ longer stay in hospital,
reduce the quality of measures taken to prevent disabilities, and increase the number of post-surgical complications.
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Aim of the study is a review of the current information on the functional relationship between internal diseases and
oral-cavity diseases. Material and Methods. Published topical studies were studied that deal with investigating
the mechanisms of the relationship between oral infections and secondary systemic manifestations. Results and
Discussion. Data are presented on the pathogenetic unity of the occurrences of somatic and dental diseases. Causal
relationships are substantiated between them, arising from the impaired immunologic balance, interleukin regulation,
and nonspecific resistance in human body. We noticed the negative comorbidity of internal and oral-cavity diseases,
namely, the dependence of dental diseases on the general body condition and the influence of chronic infection foci in
the oral cavity on the development of common diseases. Odontogenic transient bacteremia was proven at the dentist’s
office, and conditions are shown for its transformation into any infectious disease. We identified the need for unified
systemic approaches to the treatment of polymorbid pathology. Conclusions. Influence of comorbid pathology on
clinical manifestations, diagnoses, prognoses, and treatment of many diseases is multifaceted and individual.
Keywords: comorbidity, diseases of the oral cavity, internal disease.

For reference: Abdullayev DSh, Rizaev GA, Abdullayev ShYu, Muhammadiev RO. Comorbidity of oral-cavity
and internal diseases. The Bulletin of Contemporary Clinical Medicine. 2023;16(Suppl.2):68-74. DOI:10.20969/
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B BeaeHue. TpaanuUMOHHO cpeam LMPOKUX Macce
HacerneHus ObITYeT MHEHUE, YTO CTOMATOSOrM-
Yyeckue 3aboneBaHVs UMELOT NWLLb MECTHbIV XapakTep,
orpaHuyMBaroLLMecs B npegernax nvilb poToBOW Nomno-
ctn. OgHako, nocnegHUMU NccrnegoBaHNsSMU JoKasaHo,
4YTO UMEETCS NpsiMas CBA3b MeXAY COCTOSHUEM POTO-
BOW NOOCTW 1 opraHn3ma B Lienom [1]. KoHeyHo, Henb3s
ynyckaTbCs U3 BBUAY, YTO NOSMOCTb pTa B NPUHLMME SiB-
nseTcs MectoM hOPMUPOBAHUSA NATOMEHHbIX LUITAMMOB
MWKPOOPraH1M3MOB, YTO eLLe bonee ycyryonsier TeqeHme
OCHOBHOr0 3abonesaHus [2, 3]. C opyroi CTOpOHbI, Npun
neyeHn OCHOBHOW COMAaTMYECKOW NaTosfiorMm YacTbl
cryyau yxyglueHusi COCTOSIHMS MOroCTH pTa, KoTopoe
MOXXHO paccmaTpuBaTh C pasHbIX No3nuuii. Mpu aTom
BaXXHO OMNpefenuTb, YTO MMEHHO BbI3blBAET AaHHYIO
naTonoruto, SABNAETCS NN 3TO OAHUM U3 KIMHUYECKMX
NpOSIBNEHNI COMaTUYECKOW OpraHHOW NaTonornm, unm
370 a(pheKT BO3QENCTBMSA NPUHMMAEMbIX NIeKapCTBEH-
HbIX NpenapaToB, NPOAYKTOB NX MeTabonuama.

Llenb nccnepoBaHusa coctosina B ob3ope akTy-
anbHOW MHGopMaumm 06 YCTaHOBMEHUN KIHOYEBbIX
akTopoB MaToreHesa Mpu COYETAHHbIX MOPAKEHUAX
BHYTPEHHUX OpPraHoB 1 NOSIOCTH pTa.

Matepuan n metoabl uccnegoBaHus. Mbl nc-
nonb3oBanu NuTepaTtypy, HanaeHHyo B 6a3e faHHbIX
PubMed, Web of Science no knto4eBbiM crioBam:
KOMOpBUAHOCTb, 3aboneBaHns NONoCTH pTa, BHYTPEH-
HuWe opraHbl, comorbidity, diseases of the oral cavity,
internal organs. B aHanua Bknto4anucb 0630pbl nn-
TepaTtypbl, METaaHanu3bl, cuctematmyeckme o63opsl,
KNUHWYeckne uccnegosaHus. bbin nposegeH ot6op
Hanbonee MHMOPMAaTUBHBIX U akTyanbHbIX CTaTew.
my6uHa noncka He orpaHuymBanacb, abcontoTHoe
4YMCNO HandeHHbIX paboT ObiNM onybnukoBaHbl 3a
nocnegHue 10 ner.

Pe3ynbkraTthbl. B KNMHNYeCcKoN NpakTuke 4acTbl Chy-
Yaun COBOKYMHOCTW ABYX UIN HECKOSbKNX COMaTU4ECKON
naTtonorun — Tak HasbiBaemas KOMOpObUOHOCTb nnu
nonMMopbnAHOCTb COCTOSIHUS, YTO, B 3HAYMTENBHOW
CTEeNeHN yXy[llaeT COCTOsiHME 3[40pPOBbs, NPUBOASA K
npexaeBpeMeHHON MHBaNMAHOCTU U CMepTHOCTYM [4].
[aHHbIN TEPMWH NPOYHO BOLLEN B HAYYHYK MPaKkTUKy
ellle B KOHLe NPOLUSIOro Beka, TepMuH Bbin npeanoxeH
A. Feinstein (1970). Takke cnegyetr OTMETUTb, Yalle
KoMopbugHas nnv nonumopbraHasa natonorus nMmeet
YETKO BbIPaXXEHHbI BO3paCTHOW LieH3, 6ornee 4em B
80% cnyyaeB gmarHoCTUpyeTcs y nauneHToB cTaplue
65 net. Yncno komopbuaHbIX 3aboneBaHun cyle-
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CTBEHHO MOBhLILLIAETCA ¢ BO3pacToM. KomopbuaHocTb
nosbiwaetcsa ¢ 10 % B Bo3pacte go 19 net go 80 %
y nny 80 net n ctapwe. CornacHo gaHHbiM M. Fortin
[5], ocHoBaHHbIM Ha aHanu3e 980 nctopuit GonesHwu,
B3ATbIX M3 eXeQHEBHOW MpaKkTUKM CEMeNHoro Bpadya,
pacnpocTpaHEeHHOCTb KOMOPOMAHOCTM COCTaBMSET OT
69 % y 6onbHbIX Monogoro Bo3pacTa, 4o 93 % cpeau
nuy cpegHux net v Ao 98 % — y naunMeHToB cTapLuen
BO3pacTHOW rpynnbl. [pyn 3TOM YMCNO XPOHUYECKMX
3aboneBaHuii BapbMpyeT OT 2,8 y Mornoabix NauneHToB
00 6,4 —y cTapumKoB.

Mo AaHHBIM HEKOTOPbIX UCCneaoBaTenen B OCHOBE
KOMOPOMOHOCTU Nexar naTonorum MHOrMX CUCTEM — M-
LLieBapuTENbHOW, CEPAEYHO-COCYANCTON, 3HOOKPUHHON
T 4. [6, 7]. Mpn 3TOM OQHOBPEMEHHO MPOTEKALLNX
HeCKONbKo 3aboneBaHnin y 04HOMO M TOTO e BONbHOro
MUMEIOT pasfnYHylo CTeMeHb BIWSIHWUA OpYr Ha apyra,
yaile ycyrybnsisi unvm nusaMeHsist Te4eHne OCHOBHOTO 3a-
OoneBaHus. [N Bpaya AaHHOEe COCTOsIHME CTaHOBUTCS
fonbLluon Nnpobnemon, BeAb NPUXOANUTCA KOPPEKTUPO-
BaTb OOLLENPUHATBLIE NPOTOKOSbI U anropUTMbl NIEYeHUS
C Y4ETOM B3aMMOLAENCTBUS KaK CaMuX NIEKAPCTBEHHbIX
npenapatoB, UX KOMMNOHEHTOB Y KOHEYHbIX NMPOOYKTOB
pacnaga ¢ uenblo NpodunakTUku pas3BuUTUSA fekap-
CTBEHHO-UHAYLUMPOBAHHbIX 3abonesaHun (113, aHrmn.:
drug-induced disease). Camo nposiBrneHme nekapcTeeH-
HO-MHAYUMPOBaHHbIX 3aboreBaHUin BpaYaMy 4acTo
paccmaTpuBaeTCs Kak 0O4HO 13 MPOSIBNEHNIN OCHOBHOW
MMeIoLLIENCS coMaTUYeckon natonorun. W kak BbiBog,
WMEHHO NeKapCTBEHHO-UHAYUMPOBaHHbIE 3abonesa-
HUS SIBMSIETCS OCHOBHbIM OCMOXHEHMeM koMopbua-
HOCTM U NONMMOPOUZHOCTH.

BnusHne koMmop6bugHoM natonornm Ha KinHu4de-
CKUe MNpOoSIBIEHUs, ANArHOCTUKY, NMPOrHO3 U fnevYeHune
MHOrMX 3ab6oneBaHuii MHOTOrpaHHO 1 MHAMBUAYaNbHO
[8]. B3anmopelictBme 3aboneBaHuii, Bo3pacTta U ne-
KapCTBEHHOro natomopdo3a 3HAYUTENbHO U3MEHSIET
KINMHUYECKYH0 KapTUHY 1 TEYEHNE OCHOBHOWM HO30M10rNN,
XapakTep M TSKeCTb OCNOXXHEHWI, yXyaLLatoT Ka4ecTBO
XN3HU BONbHOrO, OrpaHMYMBalOT UNKN 3aTPYOHSAOT
neyebHo-gnarHocTnyeckni npouecc. KomopbmagHocTb
OKa3blBAET BNIUSHME Ha MPOrHO3 ANSA XW3HW, YBENU-
YMBaeT BEpPOSATHOCTb feTanbHoro ncxoga. Hanuuune
KoMopOunaHbIx 3aboneBaHnin cnocobCTBYET yBenu-
YEHUIO CPOKOB rocnutanunsaumm, CHMXaeT KavyecTBO
NPOBOAMMBIX Mep NPOoUNAKTUKN MHBANMAaM3auuu,
YBENMUYMBAET YNCIIO OCIIOXKHEHWIA NMOCHE XUPYPrMYeCKMX
BMeLLaTenscTB [9].
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TepaneBTUYECKMM OTpaxeHmem KoMopbuaHocTm
aBnseTcs komeaukaumns. Hanvyne komopbuaHoCTK
cnegyet yuuTbiBaTh Npu Bbibope anroputma gua-
FHOCTUKM U CXEMbI fIe4eHns TON Unmn nHon donesHn. Y
KOMOPOUMAHBIX 60MNbHBIX HEOBXOAMMO YTOYHATL CTEMEHb
YHKLUMOHaMNbHbIX HapyLUeHUin u Mopgonornyeckoro
cTaTyca BCex BbISIBMEHHbIX HO30Morn4eckux coopm. MNpu
NOSIBMEHNM KaX4oro HOBOro, B TOM Yucie, ManoBbipa-
YKEHHOro CMMNTOMa crneayeT NPoBOANTb MCHEPMbIBAO-
Lee obcrnefoBaHme € Lernbio onpeaeneHns ero npuym-
Hbl. Takke He0OX0ANMO MNOMHUTL, YTO KOMOPBUOHOCTL
NPVBOAMT K NONMNparMasmu, To eCTb OAHOBPEMEHHOMY
HasHayeHuo BOMbLLOro KONMYecTBa NeKapCTBEHHbIX
npenapaTtoB, YTO AenaeT HEBO3MOXHbIM KOHTPOMb Haf,
3 PEeKTUBHOCTbLIO Tepanuu, yBennimBaet Matepu-
anbHble 3aTpaTtbl NauneHToB, a NO3TOMY CHWKaET UX
KOMMMaeHc (NpUBEPXKEHHOCTb K fiedeHuto). Kpome Toro,
nonunparmasus, 0CO6eHHO y NaLueHTOB MOXUIOro U
CTap4ecKoro Bo3pacra, CrocobCcTByeT pe3komy Bo3pac-
TaHWIO BEPOSTHOCTN Pa3BUTUS MECTHbLIX M CUCTEMHbIX
HexenaTenbHbIX NOOOYHbIX 3 EKTOB NEKapCTBEHHbIX
npenapatoB. 3Tn NoboyHble 3 deKTbI He Bcerga npu-
HUMaKTCA BpayamMu BO BHMMaHue, NOCKOMbKY pac-
LeHMBalOTCH Kak NposiBNieHne OOHOro n3 gaktopos
KOMOPOUAHOCTM 1 BnekyT 3a cobol Ha3HavyeHue ewwé
BonblUero KonmMyecTBa NeKkapCcTBEHHbIX NpenapaTos,
3aMblkas «MOPOYHbIN Kpyr». EQnHOBpEeMeHHOe neveHre
HecKomnbKnx 6onesHer TpebyeT CTpororo yyéta coyeTa-
€MOCTU Nnpenaparos.

M. Fortin, L. Lapointe et al. [4], M. Harboun, J. Ankri
[5] yTBepxgaloT, YTO BO BpeMs NpoBedeHuns onpoca
nevallemMy Bpady Heobxoammo TLiaTensHO NOAXOANTL
K UCTOPUU MMEIOLLErOCA XPOHMYeckoro 3abonesaHus/
3aboneBaHuin, NONy4UTb MaKCUMyM MHAOPMaLIMK MPo-
BeEeHHOro papMaLeBTUYECKOro aHamHe3a, CXeMm npo-
BEeOEHHOro NeYeHunst, pesynsraTtoB UCCreaoBaHUA U T.4.

CornacHo, nonoxeHuto BO3, nMeHHO 340pOBbe
NnonocTu pTa ABNAETCS OAHUM U3 OCHOBHbIX NOoKasaTte-
ner obLLero 340poBbs M KAYecTBa KU3HU YernoBeka,
OHO onpefensieTcs Kak «... COCTOsIHUE, XapaKTepusy-
toLeecst OTCyTCTBMEM XPOHMYECKoW 6onu B Monoctu
pTa n B 0bnactu nuua, paka poToBOKM MONOCTU pTa u
ropna, UHdekLMn 1 A3B NonocTu pra, 3abonesaHUn
napofoHTa U AecHbl, 3y6HOro kapueca, BblinageHus
3y00B 1 apyrvx 3aboneBaHnn U HapyLLEHUA 300POBbS,
orpaHu4ymBatloLmx CnocobHOCTM YernoBeka KycaTb,
eBaTb, ynblbaTbCA U rOBOPUTL, YTO TaKKe roBOPUT O
ero ncuxocouunansHom 6naronony4dnm» (BO3, 2003).

Mopaepxka NonocTn pTa B 30OPOBOM COCTOSHMM
onpegenseTcsa paboTon BCeX 3aLUUTHBIX CUCTEM Opra-
HM3Ma, OCHOBHOW ABUXYLLEN CUIOWN KOTOPOW ABIIAIOTCA
aKTUBHble GenkoBble KOMMOHEHTbl, MoCTynawLwue B
pPOTOBYIO MOSIOCTb B COCTaBE CIIHOHHOW XWUAKOCTU U3
BCEX CIIOHHBIX XXenes, 1 UMeHHOo en obecnevmBaeTcs
NOCTOSIHCTBO MoKasaTernen 300poBbs MOMNOCTU pTa
[10,11]. CntoHa B NONOCTM pTa LUPKYNMpPYeT B OTKPbI-
ToW cucteme, obecnevmBasi NOCTOSIHCTBO Pa3NUYHbIX
KOHCTaHT. lMoaToMy n3yyeHne e€ nokasartenen no-
3BOMSET JOCTOBEPHO OLIEHUTb U3MEHEHUSI B TKaHAX
pOTOBOM MONOCTU, KOTOPbIE BbI3biBalOT 3abonesaHuns
XKEnyao4HO-KMLLIEYHOro TpakTa, cepaeyHo-CcoCyancTon
1 6pOHXONEero4yHon CUCTEM, MEeYeHn, novek n ap. 3a-
6oneBaHus.
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CornacHo nocnegHum unabickaHuam, oo 80% cro-
MaTonornyeckmx 6onbHbIX UMET B aHaMHese cove-
TaHHYH COMaTUYeCKyto naTornoruio [7], Bce 3To B COBO-
KYMHOCTW BNUSIET U Ha COCTOSIHUE CaMOro opraHv3ama,
yBEMMYMBAIKOTCA 3aTpaTtbl Ha NeYyeHne KOMOpOUaHbIX
cucTeMHbIx 3abonesaHnin [12].

Ha Haw B3rnag, udyvyeHne COCTOSIHME KOMO- UMK
nonMMopBunaHOCTM Yy CTOMAaTONOrM4yeckmnx 6onbHbIX He-
06X0QUMO NPUAEPKNBATLCS C TOHYKM 3PEHUS LLEMOCTHO-
CTW OpraHuama, CUICTEMHOCTM MHOTUX NaToONOrM4Yecknx
NpoLEeCCOoB, Y4UTbIBAsA CTENEHb BUSHUSA APYT Ha Apyra
[13, 14, 15].

Mo paHHbiM E.HO. JleoHTbeBoW [16] mexay 3a-
6oneBaHVAMU NapofoHTa U CepAevHO-COCYAUCTbIMU
3aboneBaHVAMY NPOCNEXNBAETCS NpsiMasi KOppensauu-
OHHas B3NMOCBSA3b, MPUCOEANHEHNE K HUM CaxapHOro
avaberta 2 Tvna 3HauYUTENbHO YCyrybnseT COCTosiHue
BCEro napogoHTanbHoro komnnekca. Paboramn B.[.
BarHep [17], Schenkein H.A[18], M.V. Furtado et all [19]
1 Op. 4OKa3aHo Hanm4me B3anmocBA3n SHAOKPUHHBLIMUA
HapyLIeHUAMU N HEKapUO3HbIMK AedekTamu 3y6oB.

Uccneposatenamu P. Yager, T. Edwards et all [20]
npu npoBeAeHU NePBUYHOIO CTOMATOSOrMYeCcKoro
ocmoTpa 6onee yem B 48,4% cnyyaeB BbISABUNN Ha-
nn4ymMe OOHOW coMaTtuMyecKkon MnaTonoruu, Toraa Kak y
20% naumneHToB ObINIO BbISABIIEHO COCTOAHME KOMO- U
nonumop6uaHocTy. MNpu aHanuae CTpykTypbl 3abone-
BaeMOCTM B MEepBYI o4yepedb BbisiBieHa naTonorus
cepaeyvyHo-CoCyaANCTON U 3HAOKPUHHOW CUCTEMBbI B
BMAE apTepuanbHOW rMnepTeHsvu, kapauoMuonaTum
Ha cpoHe caxapHoro guabeta 2-ro Tvna. K coxaneHuo,
YacToTa BbISIBSIEMOW apTepuanbHON rMnepTeH3nn
B CTOMAaTONOrMYECKON MpaKTUKe OOCTUraeT BbICOKMX
umndp, 1 coctaensieT okono 60% oT Bcen comaTnyeckom
naronorun. [1ocToBepHbIM NPU3HaKOM UMEOLLIENCS Na-
TOMOrMN COCYANCTON CUCTEMBI SBASIETCA BapPUKO3HbIE
N3MEHEHNS NOABA3bIYHbLIX BEH, TaKke Hanuuo npeot-
pasoBaHusi cnmamcton obonoykm [3,21].

Takke n3BecTHa B3aMMOCBA3b MeXAy natonorven
OpraHoB >enyA0o4YHO-KMLLEYHOro TpakTa U aHaToMuye-
CK1MM 06pa3oBaHUSIMU POTOBOW NONocTy [22]. KoHeuHo,
He NOCMEeAHIO POrib UrpaeT aHaToMo-dyHKLMOHaNbHas
B3aMMOCBSI3b OTAEMNOB NULLEBAPUTENBHOrO TpakTa
mexagy cobon, obycrnoBneHHas eQUHCTBOM pPa3BUTUSA
1 cTaHoBneHus ero otaenos. OgHako, No MHeHuo AN,
pyoaHoBa n gp [6], Dewhirst FE [23], S. Reichert, A.
Schilitt et all [24] BbIABNEHME KIMMHUYECKUX MPU3HAKOB
XPOHWYECKOrO peuunansupytolero adptosHoro ctoma-
TWUTa, KaTtapanbHOro ctomaTuTa, NapoA4oHTUTa UK
ApYrnx ctomaTtornormyeckux 3abonesaHUin 3a4acTyto
COMNpOBOXAaT BOCNanuTenbHble 3aboneBaHns opra-
HOB MULLEBapPUTENBHOMO TpakTa, B YaCTHOCTU KULLEeY-
HWKa M paccMaTprBalOTCs B AaHHOW CUTYaLMK KakK KX
BHeKULeYHble nposBneHns. OTAenbHOro BHUMaHue
3acnyxuBaeT (akT n3yvyeHus natoMoponornyecknx
npeobpas3oBaHMn reMOMUKPOLMPKYMSALUN CAN3NCTON
nornocTu pTa, YTO AaeT BO3MOXHOCTb NO-HOBOMY OLle-
HUTb BOMPOCHI NaToreHes3a C y4eToM TeCHYI0 B3auMocC-
BSI3b M B3aMMO3aBMCMMOCTb MPOKCMMANbHOMO 1 Auc-
TanbHOro OTAENOB NULLIEBAPUTENBHOIO TpakTa [25, 26].

CnepoBaTtenbHo, Ta vnv MHas NaTonornst opraHoB
XenyAoYHO-KULLEYHOro TpakTa MOXeT SBUTbCA Npu-
YMHOW NaTONornyeckmx NpeobpasoBaHnin U B NOMOCTU
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pTa, B TOXE BPEMSsi U3BMEHEHME COCTOSIHME BCEX KOM-
NMOHEHTOB NapoAOHTanbHOro KoMmnnekca byaer BAuATb
Ha (pyHKUMOHANbHOE COCTOSIHUE MULLEBAPUTENBHOIO
TpakTa B LiENoMm.

OpHM n3 Hambonee pacnpoCTPaHEHHbBIX CUMMTO-
MOB NP1 KOMOPBUAHOCTU ABNSETCA YrHETEHNE PYHKLNN
CINIOHHbIX Xenes, Tak HasblBaeMasi — KCepOCTOMMUS.
KcepocTtomus — 3TO TEPMUH, KOTOPbIN NPUMEHSIeTCS ANg
XapaKkTePUCTUKN CYObEKTUBHONO OLLIYLLIEHUSI CYXOCTY BO
pTy. OTOT CMHOPOM NpeacTaBnseT cobor COBOKYMHOCTb
NPU3HAKOB N CUMNTOMOB, CBSI3@HHbIX C YMEHbLUEHNEM
cekpeunn cntoHbl [27]. o HEKOTOPbIM AaHHbIM MOKa-
3aTeflb KCEPOCTOMUM Y TakMX NauMeHToB konebnetcs
B npeaenax 25-30%, npvyem aTOT NokasaTtenb 3Havu-
TENbHO BbILLE CPEaM NiLL XXeHcKoro nona. Hanbonee va-
CTbIMW NPUYMHaAMUN CyXOCTW B POTOBOW NOMOCTM CPeau
CTOMAaTONOrMYeCKNX NaLMEHTOB ABMAIOTCHA NPUMEHEHMNE
KCeporeHHbIX NpenapaToB: aHTUAENPeccaHToB, Anype-
TMKOB, NMNOTEH3MBHbIX CPEACTB, MPOTUBOCYJOPOXKHbIX,
aHanbreTMkoB, HECTEPOWAHLIX NMPOTMBOBOCMANUTENb-
HbIX, aHTUTUCTAMUHHbIX. QPDEKT OT NPUMEHEHUSA
nekapcTBEHHbIX CPEeACTB, BbI3biBaOLWNX CYXOCTb B
nornocTu pta, Hambonee BblpaXeH y noger NoXnnoro
Bo3pacTa. O6LLen3BeCcTHO, YTO KCEPOCTOMUS NPUBOAUT
K CHUDKEHUIO Ka4eCcTBa XNU3HU nauneHToB [28].

YacTto 60onbHbIM C apTepuanbHOW rmnepTeH3nemn
HasHavaT nHrmbutopsl AP B BUAE NnpenapaTos - Aun-
POTOH, 3HananpwI, NM3MHONPWI U KanoTeH; 6riokaTopsl
Ca?* kaHanoB - nepkamMeH, aMnoTon, HOPMOAUMWH; An-
YPETUKM - apupoH. BCce OHM B 3HAUUTENBHOM CTENEHN
BbI3bIBAOT ANCHYHKLIMIO CIIOHHBIX Xene3. B otnuune ot
HUX MHMMBUTOPLI AN (HoNMNpen), aHTarOHNCThI peLen-
TOpOB aHrmoTeHauHa ll (nopwcta, atakaHg, tonepuo, Mu-
KapAawuc, BancapToH) NpuBOLAT K rmnepcanveaumm [29].

Hanuune ancdyHKLMN CIIOHHbIX Xene3 npusoauT
K UBMEHEHUSM U B MUKPOBHOM naHawadTe nonocTu
pta. Mo aanHeiM Annmosa A.C. (2004) sospacTaet
YMCO KONOHUIN adpOobHbIX BakTepuin 1 CHUXaeTCcsa Ymc-
no naktobakTepumn, NenToOCTPENTOKOKKOB. HeKoTopbIM
nccrnenoBaTensam yTBEPXAaeTCs O Hanmyne npsmon
Koppensaumm mMexay XpOHUYEeCKUM 06 CTPYKTMBHbBIM
BPOHXMTOM 1 COCTOSIHMEM NapOAOHTa, 3TO MOXHO OOb-
SACHWUTb MOLLHbIM NOAaBNEHNEM MECTHOIO UMMYHUTETA
B TKaHeBbIX CTPyKTypax nonoctu pta [30,31].

PasBuBatowmeca npu caxapHom guabete co-
CyaOMCTble HapyLleHWs, NPUBOASLLUNE K HapyLUEeHWIo
Tpodnyecknx, penapaTMBHbIX PYHKLUA MOTYT ABUTLCA
NPVYNHOM NaTONOrM4YeCcKon peopraHn3aumm KOCTHOW
OCHOBbI YEMKCTHbIX KOCTeNn. M nepBbIMK cMMnTOMamm
OyayT xanobbl Ha nNpu3Hakn kcepocTtomun. Nommmo
3TOro, NPOAYKThI MUKMPOBaHWSA CBSA3bIBasiCb C 6enko-
BbIMU hpakLMaMU 1 NIMNAaMU, HAPYLLAKOT FIFOKO3HbIN
roMeocTas, YTo HEeraTMBHO OTpPaXKaeTCH Ha COCTOSHUN
TKaHeBbIX CTPYKTYpP MapOAoHTa, NpoLieccax OCTEOCUH-
Tesa B uenom[32,33,34].

M3yyasa ocobeHHOCTN hapMOKMHETUKN MpUMEHse-
MbIX JIEKAaPCTBEHHbIX NPenapaToB NPUXOAUM K BbIBOAY,
4YTO MMeeTCS elle psag CTOMaToNorMYecKkon NaTonormmn
POTOBOW MOMOCTU, NATOreHe3 KOTOPbIX eLle He SICEH.
OTO M nekapcTBEHHO-MHAYLMPOBaHHAsA runepnnasus
OECHbI, Aucressnn (HapyLleHne BKYCOBOW YyBCTBU-
TeNbHOCTW), ANCKOMNOPUTLI TBEPAbIX TKaHen 3y60B U
T.4. NosiBneHne B crntoHe GONbHOr0 KOMMOHEHTOB Ne-
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KapCTBEHHbIX NPenapaToB UMEET CIOXHbIN MEXaHU3M,
3TO U npouecc “peunpkynauun” CroHbl, MacCUBHbIN
TpaHCMnopT M3 Mna3Mbl KPOBW, Npexae BCero BOAO-
pacTBOpMMbIX npenapatoB. B cBoux nccnegoBaHusx
[7,12,35,36] Ha KpblCax yCTaHOBWMW BNUsiHXE BnokaTo-
pa peuenTopa aHrmoTeHsuHa Il («JlosaptaH») n aHTaro-
HucTa B-agpeHopeuenTtopa (npenapar n3onpoTepeHon)
Ha MOPAOOrni0 N CeKpeLMIo CMOHHBIX Xenes. bbino
YCTaHOBINEHO, YTO NnosapTaH, Bnuss Ha MPHK peHunH-aH-
rMOTEH3MHOBOW CUCTEMbI, CHUXar CEKPETOPHYHO aKTUB-
HOCTb aUMHapHbIX KNEToK, bnokmposan paboty Na+/K+
Hacoca, 6e3 n3MeHeHns MopdONOrMYeCcKon CTPYKTYpP
Xenesuctbix knetok. CnocobHOCTb NeKapCTBEHHbIX
BELLeCTB OKasblBaTb crneunduryeckoe Bo3gencTane
Ha KNEeTKU-MULLEHN 3aBUCUT OT UX TpaHCMopTa Yepes
Buonoruyeckre 6apbepbl, NPENATCTBUEM A4S KOTOPbIX
MOXeT ABNATbCcA Gonbluasi MoneKynspHasi macca,
oTcyTCcTBME 6EnKoB-TPaHCNOPTEPOB, CBA3bIBaHUE C
fenkamu nnasmbl KPOBU, B YACTHOCTU C anbbyMUHOM
[21,33,34].

Mcxogsa v3 BbILLEN3NOXEHHOIO, MOXHO NMPUATK K
BbIBOAY, YTO M3y4YeHUe PasfnyHbIMU COBPEMEHHBLIMMN
MeTodamMMn 3NIEMEHTHOro cocTaBa CIIOHbI Y KOMOp-
O61AaHbIX BOMbHLIX AaeT BO3MOXHOCTb TOYHO oOrpe-
OenuTb OUHAMUKY TeYeHWe pasfUYHbIX CUCTEMHbIX
3aboneBaHuii, KOHTPOMb O3MPOBAHUSA Ha3Ha4YaeMbIX
nekapctBeHHbIx cpeacTs [32,37,38,39]. MNMpenmyLe-
CTBaMu MCMorb30BaHUSA ChiOHbI B Ka4yecTBe obpasua
ABNATCHA aTpaBMaTUYHOCTb cbopa, 6e3onacHoCTb
Buronornyeckoro marepuana. Bce aTo B COBOKYNHOCTU
[acT BO3MOXHOCTb OMpeAenvTb OCHOBHYH MPUYMHY
CTOMaToNOrM4Yeckon natonornn: conyTcTByloLme
3aboneBaHnsa UnM NpMemM NeKapCTBEHHbIX BELLeCTB
pasnuyHbIx bapmakonornyeckux rpynn [40,41,42,43].

CntoHa Kak MHOFOKOMMOHEHTHasA Guonoruyeckas
XUAKOCTb MMeeT BoMbLLOWN NoTeHLMan kak AnarHocTu-
YeCKUIN MapKep BbISIBNEHWUSI pa3nnyHblx 3abonesaHunin.
CntoHa, Kak 1 KpoBb, COAEPXMUT BOrbLLOE KONNYECTBO
©enkoB 1 Morekyn HyKNemHOBbIX KMCMOT, YTO oTpa-
XaeT PU3MoNormyecknin ctaTtyc; ogHako, B oTnuyme
OT Apyrux GMonorMyeckmx XuaKocTen, AnarHoctumka
CNoHbI MpegnaraeT NPOCTON, Heaoporon, 6esonacHbin
W HEVHBAa3WBHbIN NOAXOA K BbISBMEHWO 3aboneBaHui
1 obnagaeT BbICOKMM NoTeHumanom, 4tobbl npovsse-
CTN PEBOMIOLMIO B ANArHoCTMKe 3abonesaHunsi, O4HUM
CrnoBoM, hopMUPYst HOBYIO MEPCMNEKTUBHYIO OTpacsb
B MeAuLUVHE — CIOHHYI0 AMarHOCTuKY [44, 45, 46, 47].

Mo MHeHuto 3apybexHblX aBTOPOB, 3TO BO3MOXHO
NUWb NpU peLleHnn OCHOBHOW rnobanbHoOM 3aga-
4Yn — BbISABNEHWE crneunduyecknx MonekynsapHbIx
OromapkepoB pasnMyHOro Buaa naTtonorui Ha doHe
MOBbLILIEHUS NX YYBCTBUTENBHOCTU CPEeAn KOMMOHEH-
TOB CIMHOHOWN XXMAKOCTU, 3TO yXKe HOBas 3pa BHEAPEHWS
HaHOTEXHOMOrMN B CTOMAaTONOrnilo, Co3faHns HOBOrO
HanpaBneHus MonekynapHon meguuuHel [48, 49, 50].

BbiBoabl. 3HaHWe OeNCTBUS CUCTEMHbIX fekap-
CTBEHHbIX CPEACTB Ha TKaHW MOMOCTU pTa OTKpbIBAET
BO3MOXHOCTb Ang LenecoobpasHoro n anddepeHum-
poBaHHOro Bbibopa MX MCMONb30OBaHUA, a Takke Mno-
3BOMSET NPEASIOKNTb PasnnyHble MeToAbl ANarHOCTUKM,
NPOUNaKTUKN U KOPPEKLIMN HEraTUBHOIO BO34ENCTBUSA
rnekapcTBEHHbIX NpenapaToB Ha TKaHW POTOBOW MO-
noctu. NoaTomy m3yvyeHne Bonpoca B3aMMOCBA3U
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pacnpoCTPaHEHHOCTN N THXECTU TeYEeHUS NMaTonorumn
3y60o4yentocTHOM cUcTeMbl Ha (DOHE COMYTCTBYHOLLMX
3aboneBaHuUii U NpYemMa NeKkapcTBEHHbIX NpenapaTos
ABMSETCS akTyarnbHbIM, BCE 3TO B COBOKYMHOCTU MO3BO-
NUT yNyYywnTb Ka4ecTBO OKasblBaeMOW MeLULUHCKON
MOMOLLM, B YAaCTHOCTW CTOMATOSNOrMYeckon, 4YTo He-
COMHEHHO OTPa3uTCH Ha KayecTBe XMU3HU NaLUeHTOB.

Mpo3payHocmb uccnedoesaHus. ViccrnedogaHue He
umero crioHcopcKoli MoAOepKu. ABmop Hecem rOHYH
omeemcmeeHHOCMb 3a rpedocmasyieHue OKoHYamerib-
HOU 8epcuu pyKonucu 8 ne4ame.

Heknapayusi o ¢puHaHcoebIx u Opya2ux e3aumMo-
omHouweHusix. Bce aemopbl npuHumanu yd4acmue 8
paspabomke KoHuyenuyuu, du3alHa uccriedosaHusi U 8
HarnucaHuu pykornucu. OKOHYamesibHasi 8epcusi pyKonucu
bbiia 000bpeHa ecemu asmopamu. A8mopkl He nosyyanu
20Hopap 3a uccredosaHue.
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Abstract. Introduction. This systematic review aims to investigate the capabilities of ultrasound imaging in periodontal
tissues exploration to visualize periodontal anatomical structures and to assess reliability in clinical evaluation using
the PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) guidelines. Aim of the study is to
investigate the capabilities of ultrasound imaging in periodontal tissue research. Material and Methods. Databases,
i. e., MEDLINE, PUBMED, MEDINNOVATION, and SCIENTIST were analyzed electronically to identify studies that
have explored ultrasonography periodontal imaging, published within the timeframe from 2000 to March 2022. Results
and Discussion. Our search delivered 245 records; upon making exclusions, a total of 15 papers was included in the
present review. Various publications have shown the possibility of using intraoral ultrasound for a precise exploration
of intraoral tissues and to perform measurements of periodontal structures. Studies argue that ultrasounds offer a
prospect of the complete paradigm shift regarding the diagnosis and follow-up of periodontal diseases. However,
there is currently no devoted clinical devices for periodontal ultrasound scanning. Conclusion. This anatomic region
is still under-studied, and studies are needed to explore the large field of applications from periodontal assessment to
reassessment of treatment, including surgery.
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Pedepar. BBenenune. Crctematuyeckuii 0630p n3y4eHusi BOIMOXHOCTEN yNbTPa3ByKoOBOW BU3yanusauum B obnactm
nccnefoBaHns TKaHen NapofdoHTa, AN BU3yanu3auny aHaTOMUYECKUX CTPYKTYP MapodoHTa U OLEHKU HaaeXHOCTU
KIMMHUYECKOW OLIEHKUN C Mcnonb3oBaHneM pekomeHgauun PRISMA (npegnodtutensHble 3NeMeHTbl OTYETHOCTM ANst
cuctemaTmdeckmx o63opoB U MeTa-aHanu3a). Llenbto Tekyllero nccnenoBaHus SABNSETCH U3yYeHne BO3MOXHOCTEN
ynbTPa3ByKOBOW BM3yanusauum B obrnactu uccnefoBaHus TkaHen napopoHTa. Marepuan u metoabl. bein ocy-
LLLeCTBMNEH 3NEKTPOHHbIA nouck no 6aszam aaHHbix MEDLINE, PUBMED, MEDINNOVATION, SCIENTIST ans BbI-
ABMNEHUS NCCNeaOoBaHNI, B KOTOPbIX M3yyarnachk ynbTpasBykoBas AUarHoCTUka B obnactu Bu3yanusauum napoaoHTa,
onyb6nukoBaHHbix ¢ 2000 no mapt 2022 roga. Pe3ynbTathl. Pesynstatom novcka crtano 245 nccnegosaHuii; nocne
WCKMIOYEHNS B HACTOALWMIA 0630p ObIno BKHOYEHO B 06Len cnoxHocTy 15 ctaTteit. PasnuyHble nybnvkaumm nokasanu
BO3MOXHOCTb MCMOMb30BaHNSA BHYTPMPOTOBOIO YnbTpassyka Ans TOYHOrO UCCEe[oBaHUS BHYTPUPOTOBBLIX TKaHen u
NpoBeAeHNs N3MEPEHUI CTPYKTYP NapofoHTa. ViccnenoBaHusa yTBepKAatoT, YTO YNbTpa3BykoBOe UCCNefoBaHMe OT-
KpbIBaeT NepcnekTMBY NOMHOM CMEeHbI MapagurMbl B AMarHOCTKe 1 nocnegyowemM HabnoaeHun 3a 3abonesaHuamu
napogoHTa. OgHaKo B HacTosILLEee BPEMS HE CYLLECTBYET KIIMHUYECKOro YyCTPOWCTBA, NpeaHa3HaYeHHOro Ans ynsrpa-
3BYKOBOIO MCCreaoBaHnsa napogoHTa. BeiBoabl. [laHHas aHaTommnyeckast obnactb BCe elle HefoCTaToOuHO U3yyeHa,
1 HeobX0aMMbI NCCNeAOBaHNA ANSA U3YYEHUS LUMPOKOA 0BNacT NPUMEHEHNS - OT OLIEHKN COCTOSIHUS NapofoHTa A0
nepeoLeHKM NeYeHns, BKIYas X1pypruo.

KnioyeBble cnoBa: ynsTpa3BykOBOE UCCNELOBaHWE, TKaHN NapoAoHTa, NapoAOHTONOIMS, BbICOKOYACTOTHAs ynbTpa-
3BYKOBas BU3yanusaums, BU3yanusauns napogoHTa

Onsa ccbinku: Asumos A.M., Kynmatos T.M., KOHycoBa J1.P. n ap. NHTpaopanbHoe ynbsTpa3BykoBOe MCCrneaoBaHue
npv obccoenoBaHMmn TKaHe NapogoHTa: 0 YeM CerogHs rosoputcs B 063ope? // BeCTHUK COBPEMEHHOW KITMHUYECKON
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I ntroduction. Periodontitis is an inflammatory
periodontium (tooth supporting tissues) disease
of bacterial origin. It can be treated and controlled
successfully, to avoid the progressive destruction of
the tissues (the gum, the periodontal ligament, and the
alveolar bone) [1]. A patient with periodontitis treated
and stabilized with initial treatment nevertheless
presents a risk of recurrence. Therefore, a continuous
and individual assessment of patient’s risks is necessary
to monitor the non-evolution of the pathology [2].
Clinically, gingival health is defined by no bleeding on
probing, no erythema or edema, no patient symptoms,
and no attachment/bone losses [3]. The bleeding-on-
probing test performed by a periodontal probe into the
bottom of the sulcus is one element of monitoring the
health or inflammation of the gingival tissues that is best
documented in the literature [4]. This test is important
because it has been shown that bleeding is an earlier
sign of gingivitis than the visual signs of inflammation
[5]. Bleeding on probing is an indicator of pathological
phenomenon with presence of pocketing. On the other
hand, it has been demonstrated that bleeding on probing
provoked with pressures greater than 0.25 Newtons (N)
results in false-positive readings in case of no pathology
[6]. Despite this, periodontal probing has its limitations.
This test is time-consuming, and operator-dependent
errors are possible, such as incorrect angulation of
the probe, excessive probing pressure on the gingival
tissues, and incorrect reading of the measurement on
the probe. An error in calculating the loss of attachment
may occur. Reading errors can also result from
interference from calculus, an overhanging restoration,
or the crown contour. Other factors, such as the
probe tip size, probe insertion angle, probe calibration
accuracy, and inflammation degree in the periodontal
tissues, affect the sensitivity and the reproducibility of
the measurements [7]. Radiographic evaluation is an
essential element of periodontal diagnosis. Aradiograph
of periodontal health includes a normal lamina dura,
presence of bone in furcation areas, and 2 mm distance
from the most coronal portion of the alveolar bone
crest to the cementoenamel junction of the tooth [8].

0630Pbl

Alveolar bone loss has the result of bone resorption in
response of inflammatory process during periodontitis
development. That is why it is very difficult to evaluate
clinical periodontal health using routine radiographs only
[3]. In view of these limitations, it is important to consider
a new type of exploration being less time-consuming
and easier to use in clinical practice. Since mid-1980s,
some publications have presented ultrasound imaging
applied to the exploration of the oral cavity in animals
[9]. Ultrasonographic of the periodontal tissues could
be an alternative to visualize periodontal structures
and identify periodontal diseases with the detection
of periodontal pockets and deep tissue inflammation.
Ultrasonography is an ultrasonic medical imaging
technique widely used in medicine. Ultrasounds used
in medical ultrasonography are mechanical waves
propagating within a medium. A mechanical wave is
a local deformation which is propagated step by step
in a solid, liquid, or gaseous medium [10,11]. Wave
frequency corresponds to the number of periods per
second in Hertz (Hz). Ultrasound ranges between 20
kHz and 200 MHz [12]. In medical imaging, ultrasound
scanners are used within the range of 1 to 15 MHz.
High-frequency ultrasound is defined as above 20
MHz [13]. This non-ionizing technique allows the soft-
tissue investigation of human body through ultrasonic
waves, which makes it possible to have resolutions
ranging 0.4 to 2 mm. High-frequency techniques
were used for medical applications, such as obstetric,
cardiology, abdominal and muscular explorations
[14—-16]. Optimization in B-mode ultrasound has allowed
achieving the best possible image quality in medical
applications and develop a wide field of applications
[17]. To obtain resolutions better than 0.1 mm, it is
necessary to use ultrasound frequencies above 20
MHz. This field of ultra-high resolution ultrasound
imaging has allowed exploring the skin [18] and the
eye [19] for small animal imaging or angiology by the
submillimeter resolution of smaller structures [16,20].
Ultrasound imaging has the potential to complement
routine radiographic imaging in periodontology and
provides instantaneous images of anatomical structures
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during the same examination. The practitioner can
directly modify the incidence of the probe according
to the tissue anatomy. It can be used without risk in
all patients because it is not ionizing. Overcoming the
phenomenon of superposition is possible with this type
of imaging, unlike with 2D imaging [21]. For application
in oral and dental imaging, its qualities depend on its
ability to accurately capture these complex structures
in a simple and rapid manner. These complementary
methods are attractive because they are non-irradiating,
non-invasive and patient-friendly since they allow direct
reading of the images.

In these perspectives, studies showed the validity
and reliability of ultrasonography in the measurement
not only of gingival thickness but also of other
periodontal structures which cannot be assessed
through inspection and palpation [22,23]. A 25 MHz
high-frequency resolution ultrasound probe, specially
designed for intraoral applications, provides additional
morphological information that is not accessible by
conventional dental X-rays in daily dental practice
with a large-scale of application in the diagnosis of
pathologies [24].

Therefore, the aim of this systematic review was
to investigate the possibilities of ultrasound imaging
in the exploration of periodontal tissues to visualize
periodontal anatomical structures and to assess
reliability in clinical evaluation.

Materials and Methods. This systematic review
was reported according to the PRISMA guidelines
for Systematic Reviews [25]. Search Strategy. An
electronic search was conducted through the MEDLINE
(PubMed) database to identify publications that met
the inclusion criteria. (9) The search was performed
from 2000 up to March 2022, in order to identify the
studies that explore the contribution of ultrasound
imaging in periodontology, using the following search
terms and keywords alone or in combination with the
Boolean operator “AND”/“OR” according to the following
equation (“alveolar ridge” [Mesh]) OR (“alveolar bone”
[Mesh]) OR (“caries” [Mesh]) OR (“cementoenamel
junction” [Mesh]) OR (“periodontal attachment” [Mesh])
OR (“periodontal probing” [Mesh]) OR (“periodontal
charting” [Mesh]) OR (“dental implant” [Mesh]) OR
(“periodontitis” [Mesh]) OR (“gingivitis” [Mesh]) OR
(“periodontium” [Mesh]) AND (“sonography” [Mesh]) OR
(“diagnostic ultrasound” [Mesh]) OR (“ultrasonography”
[Mesh]). Study Detection. References of the eligible
studies on the topic were manually checked, and two
independent operators (F.D. and M.R.) screened the
studies according to the inclusion/exclusion criteria. In
case of disagreement, a 3rd reviewer (R.M.) was asked.

Inclusion and Exclusion Criteria.

We included experimental or clinical studies
(longitudinal, cross-sectional, or randomized studies),
in healthy patients or patients with periodontitis, that
explored the link between ultrasound imaging and
periodontology or oral tissues or explored an association
between ultrasonography and histological or histometric
characterization of periodontal tissues. According to the
type of ultrasound imaging, we included only studies that
presented a mode B ultrasound device. We excluded
conferences, abstracts, reviews, and editorials.
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Publications concerning the detection of carious
lesions and publications relating the utilization of
ultrasound to increase the healing and osseointegration
potential of dental implants were not included, and
we excluded publications related to other medical
disciplines.

Each study that was meeting the inclusion criteria
was analyzed from some aspects, such as authors,
date of publication, study design, ultrasound device
description, image classification, results, limitations,
and discussion.

The list of titles and abstracts to identify the
potentially relevant papers based on the inclusion
criteria announced above were independently screened
by two reviewers (F.D. and R.M.). If the abstracts were
identified as non-relevant, the full studies were reviewed
to decide if they should be included or not according
to the inclusion criteria. A scan of the references of the
previously selected articles completed the selection to
improve the systematic review. When a discrepancy
in the selection decision appeared, the two reviewers
engaged in discussion until a consensus was found. If
needed, a third reviewer (M.R.) resolved the possible
conflicts concerning eligibility.

Results and Discussion. The initial studies
retrieved from the databases were first selected, and
studies that met the eligibility criteria were reviewed
and analyzed. After 220 reading abstracts and 7 full
articles, only 15 articles were selected from the 245
studies. The percentage of agreement between the
reviewers was 100%.

The initial studies retrieved from the databases
were first selected, and studies that met the eligibility
criteria were reviewed and analyzed. After 220
reading abstracts and 7 full articles, only 15 articles
were selected from the 245 studies. The percentage
of agreement between the reviewers was 100%.
The complementary detection did not result in the
selection of new publication for analysis. Finally, a
total of 15 articles was included in the analysis themes
emerging, such as the evolution of trials, ultrasound
device presentation, and the description of periodontal
tissues using ultrasonography and comparative
ultrasonography measurement. Studies included in
the analysis were in vitro or ex vivo studies or clinical
comparative trials using different tools to validate the
use of ultrasound devices. (Figure 1).

Among the 15 studies included in the analysis
(Figure 1), we were able to distinguish four common
themes emerging such as the evolution of trials,
ultrasound device presentation, the description
of periodontal tissues using ultrasonography and
comparative ultrasonography measurement. Studies
included in the analysis were in vitro or ex vivo studies
or clinical comparative trials using different tools to
validate the use of ultrasound devices. Most of them
applied low ultrasound frequencies.

Using ultrasonography for the visualization of
the structures of the oral cavity was not an actual
possibility, and publications existed for many years
already. According to the periods of publications used
in this review, we have noticed that there is a renewed
interest in ultrasound technologies for periodontal
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exploration from the 2010s (Figure 2). There were only
two publications between the years 2000 and 2010,
whereas the number of publications increased after
2010 with 13 articles found.

According to our analysis, researchers have set
up feasibility trials [23,33] for imaging and measuring
the periodontal tissue. On the other hand, they have
subsequently set up pilot trials [24,37] to evaluate
the measurements provided by ultrasound images. In
only one publication [29], ultrasonography is used to

assess the size of the gingival tissue before and after
professional periodontal cleaning.

Most of the studies were in vivo studies. In vitro
studies used pig jawbones while ex vivo studies were
performed on cadavers. Figure 3 presents the proportion
of studies according to the nature of the exploration. It
should be noted that some studies have been realized
in vitro and in vivo topic. This is the case, for example,
in the studies of Sun et al., where measurements were
realized on pig jawbones and on patients directly [36].

LS

L I)

L I3

LS

o

LIN]

L

uo

2000-2005 2005-2010

2010-2015 2015-2020

Figure 1. Number of publications over the time.
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Figure 2. Number of publications by type of exploration.
PucyHok 2. KonnyecTtBo nybnvkauuii B pasbrueke no BuaamM uccnegoBaHuii.
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The literature presents a set of ultrasound probes
used for the majority with an intraoral approach. The
probe is in contact directly with intra oral tissue for image
production providing a sagittal slice. In two publications
[28,33], we have found ultrasound probes for extra-oral
approach. For the most part of them, ultrasound probes
were not used for intra- oral utilization. In some studies,
ultrasonography was used for monitoring skin [26,30]
or used in small animals’ studies [34].

In the study by Salmon et al., [24] the probe has
been designed for intraoral use. It was manufactured
on the model of a handpiece to use on all surfaces of
the tooth. Tattan et al. [37] and Chan et al. [32,33] have
used probes designed for intraoral use, as well. The
prototypes for the oral cavity are smaller and used a
head probe with a special angle allowing the tightest
spaces of the oral cavity access. Components, such
as the transducer, are necessarily miniaturized [24] for
ease of use. Coupling agent is often a commercial water-
like coupling gel. Coupling gels used were not specific
to the oral environment or to use in periodontology.

Regarding the acoustic parameters of the probes, it
should be remembered that periodontal imaging aims to
image structures close to the probe head. The depth of
exploration is less than 10 mm, and the structures to be
explored are sub-millimetric in size. In this specific case,
emission of frequencies needs to be between 15 MHz
[33] up to 40 MHz [23,28] for best results. Beyond 20
MHz, we enter in the field of high frequency ultrasound
to obtain high resolution images, with a resolution of
less than 100 microns [24,34,35]. The images obtained
can be modified to allow better readability as with
X-ray images. For example, in the study by Chifor
et al. [30], the authors have implemented an image
processing technique that successfully delimits the
sulcus automatically.

Within the periodontal tissue, bone structures are
more echogenic because they reflect more ultrasound
waves. Impedance rupture between hard and soft
tissues allows them to be clearly distinguished.
Therefore, hard tissues appeared whiter than soft
tissues on the gray scale. First images need to be
processed by computer. The authors added different
colors according to the tissues to allow a good tissue
differentiation. Periodontal tissues images from more
recent publications, such as that of Tattan et al. [37]
show better resolution with an adapted gray scale.
Analysis of selected articles showed that ultrasound
provided images of all periodontal structures, in pigs
and humans, as listed in Figure 3.

Detection and classification of a periodontal dise-
ase is based on measurements of periodontal tis-
sue. The studies almost systematically present a
comparison between the ultrasound measurements of
the periodontal tissue and the measurements obtained
by procedures used in clinical routine (clinical probing),
qualified as the gold standard. Publications show the
measurements of sulcular depth [23], the thickness
of the free gingiva [23], the thickness of the attached
gingiva [26,28], the biological width [23,26,28], the level
of the alveolar crest in relation to the cemento-enamel
junction [21,27,28,32,36], the thickness of the cortical
bone [26,32,42], the height of the interdental papilla
[37,51], and the gingival thickness on the edentulous
ridge [37, 39,58].

Studies on porcine jaws show direct transgingival
measurements using an endodontic file [21,34,36],
direct histological measurements [21,43,53] and
direct clinical measurements using periodontal probe
[21,23,28,32,34,37]. Conventional imaging methods have
also been used: Cone Beam Computed Tomography
(CBCT)[27,31,32,37], retro-alveolar radiography [28,45],
and optical microscopy [27,30,35,57].

Some authors used statistical tools to establish the
correlation between ultrasound measurements and
other measurement techniques [27,28,30,32,36,37].
In the work by Zimbran et al. [23], the measurement
of the sulcular space using the periodontal probe
(gold standard) was not statistically different (p < 0.05)
compared to the ultrasound measurement.

The greatest measurement variation between the
two measurement techniques did not exceed 0.5 mm.
Tsiolis et al. [21] calculated the repeatability coefficient
for the ultrasound measurements in comparison with
in vitro measurement. Ultrasound measurements were
better. Chifor et al. [29] highlighted the reproducible
nature of ultrasound measurements. The intra-
observer ICC calculated for ultrasound measurements
was 98.8 with p < 0.001 for the measurement of
the distance between the cemento-enamel junction
and the alveolar ridge. After publications analysis,
ultrasonography demonstrates reproducibility and
precision. Ultrasonography appeared reliable as
compared to other measurement techniques (clinical
and radiographic) in periodontal tissue application.

Conclusions. Interest in intraoral ultrasound
technologies has grown over the past decade. Various
publications highlighted a reliable means of imaging
allowing a precise exploration of the periodontal tissues
offering the possibility of carrying out measurements

Alveolar crest

Mucogingival line

Biological width

Alveolar bone

Cortical bone

Gingival tissue

Oral mucosa

Sulcus

Cemento-enamel junction

Figure 3. Types of periodontal tissues imaged by US scanning.
PucyHok 3. Tunbl TkKaHen napofoHTa, NonyyeHHble ¢ noMoLlbio Y3N.

BECTHWUK COBPEMEHHOW KJIWHWYECKOW MERULUUHbLI 2023  Tom 16, npun. 2

0B630Pbl




of the periodontal structures themselves or between
them. However, there is currently no dedicated clinical
device for periodontal ultrasound scanning. As of
now, the use of ultrasound in periodontology remains
confined to the area of research. Ultrasound offers a
prospect of the complete paradigm shift regarding the
diagnosis and follow-up of periodontal diseases, by
reducing the examination time of periodontal pockets,
being more reproducible and more efficient. In addition,
implementing the software, including an artificial
intelligence system allowing the direct periodontal pocket
measurement and the early inflammation detection
in deep periodontium, could facilitate diagnosing and
ensure the early treatment of periodontal diseases.
Moreover, this new approach could allow an evaluation of
the initial treatment and permit more reliable periodontal
maintenance. In addition, the direct measurement of
periodontal pockets without ionizing radiation is a major
advance on the complementary examination allowing
reducing the number of periapical X-rays. Periodontal
ultrasound is not intended to replace the conventional
techniques of evaluating periodontal tissues. However,
the associated opportunities are immense with a lot
of applications from periodontal assessment to the
reassessment treatment, including surgery.

Mpo3payHocmb uccnedoesaHus. ViccrnedosaHue He
umero crioHcopcKoli MoAOepKU. ABmop Hecem rOMHYH
omeemcmeeHHOCMb 3a npedocmasrieHue OKoHYamersib-
HOU 8epcuu pyKonucu 8 ne4ame.

Heknapayusi o ¢puHaHcoebIx u Opya2ux e3aumMo-
omHouweHusix. Bce asmopbl npuHumManu yyacmue 8
paspabomke KoHuyenuuu, du3alHa uccriedosaHusi U 8
HanucaHuu pykonucu. OKOHYamesbHasi 8epcusi PyKonucu
bbiia 000bpeHa ecemu asmopamu. A8mopkl He nosyyanu
20Hopap 3a uccnedosaHue.
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Pedpepat. AKTyanbHOCTb: PEKOHCTPYKLUMUSI KOCTHOW TKaHWU SBMSETCA OOHOM U3 BaXKHENLUMX Npobnem YentocTHO-nu-
LeBon xvpyprun. B gaHHom ctatbe npyBegeH 0630p nccnenoBaHuii, MOCBSALWEHHbLIX MPUMEHEHWI0 OCTEONACTUYECKMX
mMaTtepuanos Ha OCHOBe rmapokcmManaTuTa u KonnareHa npy BOCCTaHOBMEeHUN AedeKTOB YentoCTHbIX KocTen. Lienbio
Hallero uccrnenoBaHUA ABNSETCA 0030p akTyarbHON MHGOPMAaLIMK O PONK KomnnareHa 1 rmapokcranatuTa B CocTaBe
KOMMO3MLIMOHHBIX KOCTHOMMACTUYECKNX MaTepuanos, UCMOfb3yeMblX B YernCTHO-N1ueBon xupypruv. Matepuan un
MeToAbl. BbinonHeH 0630p onybnmnkoBaHHbIX akTyanbHbIX UCCNEA0BaHWIA, NOCBSALLEHHbIX U3YYEHUIO KOonnareHa u
rmapokcmanatuta B coctaBe KOMMO3ULMOHHBIX KOCTHOMNMacTUYecknx matepunanos. PesynbsraTbl M Ux obcyxaeHue.
KonnareHoBble MMnnaHTaTbl CNOCOOCTBYIOT Nponudepauun prdpobnactos, Backynsapusaunm 6nmanexalimx TkaHemn
N MHAYLMPYIOT hopMUpOBaHME HOBOW KOCTHOW TKaHW C nocriefytollen ee nepecTtponkon. B kayectBe ObicTpo Gmo-
AerpagupyoLLero Matepumana KonnareH obin npUMeEHEH 1 B BUAE rens Npu BOCCTAHOBIEHUM KOCTHbIX AedekToB. Bbl-
BoAbl. Ha HACTOSALWMI MOMEHT, YYUTbIBas NOMOXMTENbHbIE KaYecTBa KonnareHa u rmgpokcvanatuta, Ham BUamTcs
NePCNeKTUBHBIM UX LUMPOKOE UCMOMNb30BaHME B COCTABE KOMMO3ULIMOHHBIX KOCTHOMMACTUYECKUX MaTeprarnos.
KnioueBble cnosa: rugpokcuanaTuT, KonnareH, octeonnacTmiyeckme matepuansl, edeKkTbl KOCTHOM TKaHW.
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Abstract. Introduction. Bone tissue reconstruction is one of the most challenging problems of maxillofacial surgery. This
paper provides a review of studies related to the use of hydroxyapatite- and collagen-based osteoplastic materials for
jawbone defects. Aim of our study is the review of the latest information on how essential collagen and hydroxyapatite
as part of osteoplastic composites used in maxillofacial surgery. Materials and Methods. The published topical studies
are reviewed, dealing with the study of collagen and hydroxyapatite as part of osteoplastic composites. Results and
Discussion. Collagen implants promote fibroblast proliferation, vascularization of nearby tissues and induce the formation
of new bone tissue with its subsequent restructuring. Collagen was also used as a rapidly biodegrading material in form
of a gel for the restoration of bone defects. Conclusions. Currently, considering the positive qualities of collagen and
hydroxyapatite, we see their widespread use as part of composite bone plastic materials as promising.
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B BedeHue. BoccTtaHoOBNEHME KOCTHOM TKaHWU
SBMSIETCS OOHOW U3 BaXKHEWLWMUx npobnem
yentocTHo-nuueson xupyprum [1, 2, 3]. CoBpeMeHHble
ncernenoBaHus nokasanu, YTo B OCHOBE MpOLEeCCOB
BOCCTaHOBIIEHUS KOCTHbIX Ae(eKTOB 3Ha4YUTENbHOE
MECTO 3aHUMaIOT MEXaHN3Mbl MOLENMPOBaHNSA 1 PEMO-
OEenMpoBaH1sa SKCTPaLENoNapHOro MaTpmKkca KOCTHOM
TKaHW, B YaCTHOCTU — KonnareHa v cynb@atupoBaHHbIX
rMMKO3aMUHOINMKaHoB [4, 5, 6, 71.

KocTHas TkaHb 4ernoBeka COCTOMT B OCHOBHOM M3
KpucTannoe rugpokcuanatuta (65%) n konnareHa
(25%). MakcumanbHoe npubnuxeHne MMMAaHTaToB
Mo COCTaBy K KOCTHOI TKaHM NnoBbILLaeT nx buocosme-
cTumocTb [8, 9].

Llenb nccnepgoBaHusa cocTosina B 0030p akTyarnb-
HOW MHOpMaLMM O PonK KomnnareHa u rugpokcmana-
TWTa B COCTaBE KOMMO3MLMOHHbIX KOCTHOMMACTUYECKMX
MaTepuanos, UCMOMb3yeMbIX B YEMOCTHO-NNLEBON
XUpypruu.

MaTtepuan n metoabl uccnepgosaHua. Mol uc-
nonb3oBanu nuTepaTypy, HangeHHyo B 6a3e AaHHbIX
PubMed, Web of Science no knw4eBbiM CrloBaMm:
rmapokcmanaTtmT, KonnareH, octeonnacTnyeckme ma-
Tepuanbl, gedeKkTbl KOCTHOM TkaHu, hydroxyapatite,
collagen, osteoplastic materials, bone defects. B aHanus
BKIOYanuck 0630pbl NUTepaTypbl, METaaHaNM3bl, Cu-
creMmaTtuyeckme 0630phbl, KIMHUYECKME UCCIEOOBaHNS.
Bbbin npoBegeH ot6op Hambonee MHPOPMATUBHBIX U
aKTyanbHbIX cTaTten. [MybuHa noucka He orpaHuyu-
Banacb, abconiTHOe YMCOo HalnaeHHbIX paboT Obinu
ony6nukoBaHbl 3a nocnegHue 10 ner.

PesynstaTtbl. KonnareH coctaenset okono 90%
OpraHu4yeckoro maTpukca KocTu. B KOCTHOM TkaHu
npeacTaBneH TonbKo KonnareH Tuna |, Kotopbii nmeet
MEHbLLE NoMnepeYHbIX CBA3EN, YeM B APYrnX BUAAX CO-
eanHuTenbHon Tkanu [10, 11, 12]. ABNssCb OCHOBHbIM
6enkom coeguHUTENbHOM TKaHW, KonnareH urpaet
BeAYyLUYK pofib B OCYLLECTBNEHUN ee (PyHKUMi, a B
0COBEHHOCTUN BaXHeWLEeNn U3 HUX — penapaTUBHON.
3axueneHue noboi paHbl, 3aKkpbiTHe Ntoboro AedekTa
— 9TO, Npexae BCero, BOCCTAHOBINEHNE COEANHUTENb-
HOW TkaHu. OCHOBHbIM NIIACTUYECKMM MaTepuanom,
y4acTBYOLLMM B 3TOM MNpoLiecce, SABMAETCS KONareH.
KonnareH 1 npoaykTtbl ero pacnaga (nentugpl) ycunu-
BalOT CUHTE3 CODCTBEHHOrO KomnareHa, CTUMYnMpyoT
OCTeOreHes, OCTaHaBNMBaOT KpoBoTeyeHue [13, 14].
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KonnareH cTtumynupyeT CNOHTaHHY arperauuto
TPOMOOLMTOB U aBNseTcs aPEKTUBHLIM remMmocTaTu-
KOM, B TaKxe KornareH nerko obpasyeTt KOMMeKchbl Co
MHOTMMM NeKapCcTBEHHbIMW cpeacTBamu n duonoru-
YeCKM aKTUBHbIMU BELLLECTBaAMM, MPOSTOHTUPYS UX OeN-
CTBUE N0 MEeCTY NpuMeHeHus1. Kpome Toro, aK30reHHbIn
KONnsiareH nosiHoCTbHO paccachbiBaeTcsa B OpraHusme,
CpOKU ero buoaerpagaumm MOXHO pPerynMpoBatb, a
NPOAYKThLI NM3MCca aKTUBHO BKIKOYAKOTCH B MPOLECCHI
paHeBOW penapauuu, CTUMYNUpPys pereHepawuto
COOCTBEHHbIX TKaHeln opraHuama [15]. 3T cBoncTea
KornareHa 1 no3BOosSOT NOMyYaTthb NnacTuieckne mare-
puanbl HanpaeneHHOro 4eNCTBUS, aHTUCENTUYECKUNE U
aHTnbakTepuarnbHble, reMocTaTuyeckme, HekponmMTnye-
CKue, ocTeonnacTnyeckmne, MPOTUBOBOCMANMUTENBHbIE,
cTumynupyowme pereHepauuto [16] (puc. 1-3).

OCHOBHbIMW JOCTOMHCTBaAMM KofflareHa Kak HOBO-
ro NJacTMYecKoro matepuana siBAsTCs OTCYyTCTBME
TOKCUYECKMX M KaHLEepOoreHHbIX CBOWCTB, criabas
@HTUIEeHHOCTb, BbICOKasi MexaHuyeckas NpoOYHOCTb U
YCTONYMBOCTL K TKAHEBbLIM hepMeHTaM, perynmpyemasi
CKOpOCTb nuauca B opranuname [17, 18].

B 4entoCcTHO-NMUEBON XUPYPrnun KonnareHoBble
npenapaTtbl MPUMEHSIOTCS HE TOMbKO He TOMbKO A1iS
OCTaHOBKM KPOBOTEYEHUN, 3aNONHEHNSI paH MATKUX TKa-
HEeW, HO U OISt BOCMONMHEHUS AeEKTOB KOCTHOM TKaHU
[19,20,21]. KonnareHoBble umnnaHTaTbl CNOCO6GCTBYOT
nponundepaunn dbrnbpobnactoB, Backynspusaumm
6nuanexawmx TkaHen n NHAyLMpyroT hopMmpoBaHme
HOBOW KOCTHOM TKaHu C NOCMeayoLLen ee nepectpon-
Kon [22]. B kauyecTBe GbICTpO GuogerpaamnpytoLLero
marepuarna KonnareH Obi1 TPUMEHEH 1 B BUAE rens npu
BOCCTaHOBIEHUMN KOCTHbIX AedekToB [23]. INMony4eHHble
OaHHbIM aBTOPOM pe3ynbTaThl TakKe NO3BONUAN Npea-
NosoXnTb, YTO MpenapaTbl Ha OCHOBE KosnareHa cro-
COOHbI CTUMYNMPOBATbL pereHepaumnto KOCTHON TKaHMW.

BblaoeneHune konnareHoB U3 HaTUBHbLIX TKAHEN OCy-
LLLeCTBNSAETCSA, KaK NpaBuo, NyTeM pacTBOPEHUS ATUX
TKaHEeW KMCMNOTHO-LLENOYHbIM crocobom [4, 24].

Takum obpa3oM, Mony4varoT KomnmareHbl KOXU Umn
nepukapga, Kotopble pacTBOPSHOTCA B KMCIOTax U Lie-
noyax c obpasoBaHmeM renem ¢ pasnn4yHon BA3KOCTbHO.
Bce cBsA3m B BOnokHax n ombpunnax (kak BHyTpu, Tak
N MEeXMONEKynspHble) pa3pyLlalTcs, camn BOMOKHA
KonnareHa npu 3TOM packpyyuBaloTCs M yTpaumBaroT
CBOIO MOMEPEYHYH NCHEPHEHHOCTD [25].
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a 6

Puc. 1. MaumeHTtka C, 19neT. TpaBMaTUYECKUIN apKooOpasHbI NeperiomM arnbBeEOSISPHOIO OTPOCTKA BEPXHEN YENCTH
¢ nonHeim BbiBUXxoM 13,12,11, 21. a — MCKT; 6 — BMA gedekTa B Nonoctu pta (cobcTBeHHblE nccnenoBanus Jlroguvk T.6.)
Fig. 1. Patient C, 19 years old. Traumatic arch—shaped fracture of the alveolar process of the upper jaw with complete
dislocation 13,12,11, 21. a — MSCT; b - type of defect in the oral cavity (own research Liudchik T.B.)

a 6
Puc. 2. a — ayrmeHTaumsa anbBeonsipHOro OTPOCTKa C MOMOLLbIO ayTOKOCTHOWN MacTUKM U3 PETPOMOSISPHOM HYacTh HDKHEN
YenoCcTN 1 BOCXOAsALLEN BETBU; 6 — NPUMEHEHNE KCEHOrEHHOTO KOCTHOIO TPaHCMaHTaTa Ha OCHOBE KonareHa B Buae
rpanyn «bnotek» (BIO-GEN cancellous granules 2g 1-2 mm (Utanus)) (cobcTBeHHble uccnegoBanmsa Jliogumk T.6.)
Fig. 2. a — augmentation of the alveolar process using autosteal plasty from the retromolar part of the mandible and
ascending branch; b — application of xenogenic bone graft based on collagen in the form of granules “Biotech”
(BIO-GEN cancellous granules 2g 1-2 mm (ltaly)) (Liudchik T.B.’s own research)

Puc. 3. Ta xe naumeHTka Yyepes 6 mecsueB nocne onepauun. a — MCKT; 6 — Bug gedekra B nonoctu pra
(cobcTBeHHbIE uccnenoBanus Jlogumk T.B.)
Fig. 3. The same patient 6 months after surgery. a — MSCT; b — type of defect in the oral cavity
(Liudchik T.B.’s own research)
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Takve konnareHbl HasbIBalOT PacTBOPUMbLIMU UMK
conobunuanposaHHbiMy. KonnareHoBble MOpPUCTbIE
rybku nony4yawT nytem nuodunusauyun pactBopoB
KonnareHa [4].

Mpn M3rotToBNEHNUN N3Jenumn 13 pacTBOPUMbIX KO-
nareHoB NPUXOAMUTCS BOCCTaHaBnMBaTh (CLUMBATL) Kak
MEXMOINEKYNSAPHbIE CBS3W B BONTOKHAX, Tak Y KOHLIEBbIE
CBSI31, KOTOPbIe pa3pyLualTcs B npoLecce nonyvyeHus
KonnareHos [26].

K HegocTaTkaM Takux KonnareHoB criefyeT OTHECTU
1X HabyxaeMoCTb NOCIE BbICYLUMBaHWNSA U MOMELLEHUS B
pacTBOpPbI MW NPY UMMNAHTaLMK B TKaHb peLunmeHTa.
MoaTomy, 4TOBGbI yCTpaHUTL BCE KHEAOCTaTKN» PacTBO-
peHus KonnareHoB, npuberaroT K MeTody X CLUMBKW. B
KavecTBe «CLUMBATENS» YacTOo MCMOMb3YIOT MMI0TapOBbIv
anbaerng. Tako MeToz NO3BOMSET NOBLICUTL ero 6no-
COBMECTMMOCTb U CHU3NTL Buoaerpagauuio [14, 27].

ABnssack, kak n gpyrve 6enku, amgoTepHbIM Nonu-
3MNEKTPONNTOM U NMES B CBOEN CTPYKType CBOOOAHbIE
aKTMBHbIE CalTbl U paguKansl, konnareH cnocobeH 06-
pas30BbIBaTb MOHHbIE CBA3M Npu BOMbLLOM AMana3oHe
pH [28].

®yHKUMOHANbHbIE BO3MOXHOCTM KOnnareHa
ONpefensitoTCs Takke ero CrnocobHOCTbIO CBA3bIBATHL
cynbdaTnpoBaHHble M1Ko3amuHornmnkarsl (ClAlN), 4To
3Ha4YMTENbLHO MOBbLILLIAET ero YCTOMYMBOCTL K brogerpa-
Aaumu, BEPOSITHO, 3a CYET CO3aaHMs OMNONHUTENbHbIX
MEXMOSEKYNAPHbIX CLUMBOK [29].

Kak nokasanu Hawwm Gonee paHHUE 3KCNEpPUMEH-
TanbHble U KNWMHUYECcKne uccrnenoBaHus, Hanbonee
onTMMarnbHbIM MaTepuanom A5 3ameLleHns KOCTHbIX
AedeKToB ABMNSETCS HepacTBOPUMbIV KOnmareH KocT-
HoM TKaHu B komnriekce ¢ clAl [30].

BrokomMno3nTHble Matepuansl Ha OCHOBe Konnare-
Ha NPaKTUYeCKM He MMEKT NPOTUBOMOKAa3aHW, Kpome
VMHAMBUAYanNbHON HEMEPEHOCUMOCTU BBEOEHHbIX B UX
COCTaB leKkapCTBEHHbIX cpeacTs [31,32].

Takum o6pasom, cronb3oBaHve KonnareHa ans Ha-
npaBrieHHOM KOCTHOWN pereHepaLmn SBnseTCa BaXXHbIM
MOMEHTOM A5 BOCCTaHOBMNEHMWS YTPaYeHHOW KOCTHOM
TKaHu naumeHTa [33].

Ocoboe mMecTo cpeamn KOCTHONNACTUYECKUX maTe-
puanoB 3aHUMaeT rmapokcuanatut, obnagarwmin He
TOMbKO BbICOKMM CPOACTBOM C KOCTHOWM TKaHbO, HO U
cnocobHOCTLI0 K Brogerpagaumm [34].

MmapokcnanatuT — NONHbLIN XUMUYECKUI U KpucTan-
TNOXMMUYECKMI aHaNor MMHeparnbHOro BELLECTBA KOCTH
MIEKOMMTaloLLMX, YTO OBYCrOBNMBAET €ro yHUKarnbHble
Guonoruyeckne CBONCTBA: abCOMOTHYID UMMYHHYIO
COBMECTUMOCTb U BMOaKTUBHOCTbL — CMOCOBHOCTb
CTMMYNMPOBaTb OCTEOreHes, CpaLLMBaTLCA C KOCTbHO,
CMYXWTb CTPOUTENBHBIM MaTepuanom Ans cCuHTesa Ko-
CTM 1 BXOOQUTb B COCTaB KOCTHOM TKaHW, 3aMeLlatoLLen
MMMaHTaT u3 rmgpokcmanartumTa [35].

MaTepuanbl Ha OCHOBe rmapokcuanaTmuTa LUMPOKO
MCMNOMb3YTCS B KIMHUYECKOW NpakTuKe Ans 3amelle-
HUS KOCTHbIX AedekToB [36].

K coBpemeHHbIM MaTepuranam nocrnegHero nokore-
HUSI cneagyeT OTHeCTU BMOaKkTUMBHbIE CTEKMOKpUcTan-
nnyeckme martepuarnbl, COCTOSILLME N3 CTEKNOBUOHON
MaTpULibl 1 MUKPOKPUCTAroB pa3aMepoM OKOMo 4 MKM
[37, 38].
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Buoctekna n cteknokepamuka (6nocmtannel) npu
UMMaHTauum B KOCTHbIN AedeKT He KancynupytoTes, a
HaxoaATCs B MPSAMOM KOHTaKTe C KOCTHOW TKaHbto. Oc-
HOBHbIM YCMNOBMEM Afsi CBA3bIBAHUSA CTEKIIOKEPaMUKN
C KOCTHOW TKaHblo ABNsieTCA obpa3oBaHue anaTtuToBoro
Cros Ha nX NoOBepPXHOCTU B Buonornyeckoi cpege. Ana-
TUTOBbIV CION (POPMUPYETCS B pe3ynsrare XMMUYeCcKon
peakuMn CTEKON M CTEKNOKepaMMKN C OKpyXaroLlewn
BGMONOrMYEecKkon XNOKOCTbI0, B KOTOPOW BbIOENATCS
WOHbI KanbLus 1 06pasyeTcs rmapaTpoBaHHbIN CroWn
anokenga kpemHus [39,40]. Ncnonb3oBaHne CUHTETU-
YeCKMX MaTepuarnoB MOXET NPUBECTU K OCIIOXKHEHUAM,
Npu KOTOPbIX BO3HMKAET HEOBXOANMOCTb yaaneHus He
TOMbKO MaTepuana, Ho 1 YacTu KOCTU, a TakKe OKpyxa-
IOLLMX TKaHEN. OTO CBA3AHO C TEXHONOrMeNn NonyyYeHus
mMaTtepuarna (BblCOKMe TemnepaTypbl, cnekaHue, BblCo-
Koe gaBneHue). Bce aTu pakTopsbl, yBenuumeas npou-
HOCTHbIE XapaKTepUCTUKN MaTepuana, HapyLuatT OAHO
13 OCHOBHbIX YCINOBUI — CMOCOBOHOCTbL k Broaerpagaumm
B OpraHv3me 4enoseka C NoCneayLM 3aMeLLleHnem
OpPraHOTUMNUYECKOWN KOCTHOW TKaHblo [41,42].

KomMno3nLUMOHHbIE KOCTHO-NNacTu4eckne matepua-
bl U KOMNO3UTbI — 3TO CMECh (KOMMO3MLMS ) HECKOMb-
KMX CUHTETUYECKMX U/Mnun Bronornyecknx MaTepnanos
ANA NpUAaaHUSA UM CUHEPTUYHbIX CBOUCTB [43].

OCHOBHO€E [JOCTOMHCTBO Takux MaTepuanos B yA06-
CTBe paboThbl C HUMWN — BO3MOXHOCTUN NOAFOHKN pa3me-
POB HEMOCPEACTBEHHO B OMepaLOHHON, NNaCTUYHOCTH
npu 3anonHeHnn gedekToB KocTn 1 T. 4. [Npu aTom
KonnareH 4acTU4YHO UCNONb3yeTCs OpraHM3MOM Kak
CTpOMUTENbHbIA MaTepuan OpraHMYecKoro KOMMOHeHTa
KocTu. HegocTtaTkm KOMMO3MLMOHHBIX NpenapaTos
CBSA3aHbl C TEM, YTO KONIMYECTBO OPraHM4Yeckoro Kom-
NOHEeHTa, Bbibpaemoe NCXOASA U3 YCITOBUIN NOMyYeHUs
yO06HbIX OU3NKO-XMMUYECKNX CBOWCTB, 0ObIMHO HAMHO-
ro 6ornblLue, Yem HY>KHO A9 CMHTE3a KOCTU, a Ka4eCTBO
KonnareHa He COOTBETCTBYET ONTUMAaribHOMY, C TOYKM
3pEeHNs UIMMYHHbIX peakuuin opraHnama [44,45].

K coxarneHuio, Aaxe cerogHs Bce NonbITKN MPUroTo-
BWTb UCKYCCTBEHHbIW KOCTHbIA MaTtepuar, NpurogHbIn
ONSA KIMHUYECKOro Mcnonb3oBaHmsa 1 obnagaroLwmn
Xopowen hrn3nonormieckon NpmxmnBaemMocTbio, 6ro-
COBMECTUMOCTbIO U CTaBUMbHOCTLIO Ha MPOTSKEHUM
ONVUTENBHOIrO BPEMEHU, UMEIOT MLLb OTHOCUTESbHbIN
apdpekT [46,47,48].

Ha ocHoBe npoBeAeHHOro CpaBHEHWS OCTEONNacTu-
YeCKMX MaTepmaros, LUMPOKO MPUMEHSIOLLMXCH COBpe-
MEHHOW YernCTHO-NNLEBOW XMPYPrum Ans 3ameLleHns
KOCTHbIX eEKTOB YENCTEN, MOXHO cAenaTh BbiBOS,
YTO OCHOBHbIE NMpenaparTbl, CTUMYNUPYIOLLME ocTeore-
Hes, MMEeIT CBOM NnpenmyLlecTsa HegoctaTky [49,50].

BeiBoabl. B HacTosilLee BpeMs akTMBHO BeayTCs
nccneaoBaHns C Lenbio NonyvyeHns npenapata, B KO-
TOpoM 6bl MakcMMarnbHO CoveTanuch NONoXNUTENbHbIE
Ka4ecTBa 1 NpoCTOTa UCMOSb30BaHWS, a8 HeJOCTaTKMObI-
nn 6bl cBegeHbl K MMHUMYMY. Ha HacTosLmMiA MOMEHT,
yUMThIBasA NONMOXMUTENbHbIE KadecTBa KomnnareHa u
rmgpokcmanatmTa, Ham BUAWUTCS MepPCneKkTUBHBLIM UX
LLIMPOKOE NCMNOrb30BaHNE B COCTaBE KOMMNO3ULIMOHHbIX
KOCTHOMMacTU4eCcKnx MaTepuarnos.

Mpo3payHocmb uccnedosaHusl. ViccinedosaHue He
UMer1o CroHCOPCKoU Mo0AepKKU. ABMOPbI HECYM MOJTHYHO
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omeemcmeeHHOCMb 3a MpedocmaesrieHUe OKOHYamerib-
HoU eepcuu pyKonucu e ne4ame.

Heknapayusi o ¢puHaHcoebIx U Apya2ux e3aumMo-
omHoweHusix. Bce aemopbl npuHumManu ydacmue 8
paspabomke KoHuenuuu, dusaliHa uccrnedoeaHusi u e
HarnucaHuu pykornucu. OKOHYamernbHasi 8epcusi pyKonucu
6bir1a 0006peHa ecemu asmopamu. A8MopbI He MosTydanu
20Hopap 3a uccredosaHue.
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Pecbepat. BeedeHue. MoOCTNy4YeBON A3BEHHbIV NPOKTUT SBMSETCS CEPbE3HBbIM OCMOXHEHWEM Nocrne paguoTepanunm
paka npocTaThbl, LUEWKN 1 Tena MaTku, aHanbHOro KaHana v Apyrnx onyxosien TasoBou nokanusauun. Y4mTeiBas mexa-
HM3M BO3HWKHOBEHUSI, MATOreHETUYECKMNE METOAbI NIEHEHUS NOCTIYYEBOro SI3BEHHOMO NPOKTUTA HA CErOAHALLHUIA AEHb
oTcyTcTBYtOT. Llenib uccnedoeaHusi: paspaboTatb METOAMKY U OLEHUTb ee 3P(PEKTUBHOCTb B fEYEHUN NaumMeHToB
C MOCTNYYEBbIMU S3BaMW MPSIMOW KULLKM NPY MNOMOLLM NPUMEHEHUS ayTONOMMYHON MUKPOparMeHTUPOBaHHON aau-
nosHon TkaHu. Mamepuansi u MemoOdsl. B uccnenoaHue 6bino BknodeHo 30 nauueHToB, 13 kotopbix 24 (80,0 %
ObInu xeHWwWHbl 1 6 (20,0 %) Myx4uH. [1na nonyyYeHns ayTonorMyHOM XX1POBOW TKaHW UCMOMb30Barncs MeTod py4YHoOu
nunoacnupauun. 3ateM nNpoBoAaunack MUKpodparmeHTaumns Yepes TpaHcdepbl. BBeaeHne ayTonormyHom KOHLEH-
TPUPOBAHHOW agMMNO3HON TKaHW BbIMOSHANOCH B KPasi MOCTNYYEBOro A3BEHHOrO AedeKTa CTEHKU NPSIMOW KULLKX nog,
3HOOCKOMUYECKUM KOHTponeM. Pesynbmamsbl u o6¢cyxodeHue. [poaomKUTeNIbHOCTb MaHUMYNALMY OT MOMEHTa 3a-
60opa XMpPOoBOW TKaHM [0 OKOHYaHWSA BBEAEHUS cocTaBnsana YyTe 6onblue yaca (Me = 75,0 MuH). VIHTpaonepaumoHHbIX
OCIOXHEHWU He BbINo BbIABNEHO. Y oaHon 6onbHOM (3,3 %) BbISBMEH MECTHLIN PeLMAnB paka LLeNnKn MaTku, B CBSA3N
€ YyeM 6onbHas 6bina UCKNYeHa U3 nccrnefoBanHus. Npu KOHTPONbHOW pekTockonuu Yepes 6 mecsaueB y 28 (93,3 %)
naumeHToB Bbina oTMeYeHa NnonHas aNnUTeny3aums NoCTIy4YeBbIX I3BEHHbIX AeEKTOB NPSIMOW KULLKU. Bbigodkl. MeTo-
AVKa NPYMEHEHWS ayTONOrMYHON MUKPOParMeHTMPOBaHHON aAnMO3HON TKaHU ABNAETCHA AOCTYMHOW 1 3hEKTUBHOW
B NT@YEHUN NaLMEHTOB C NOCTIYyYEBLIM A3BEHHbLIM NPOKTUTOM.

Knroueenbie criosa: f3Ba NpsIMON KWLLIKW, ayTONOrMYHasA aaMno3Has TKaHb, NO34HNE OCMOXHEHNS My4eBon Tepanum.
Ana ccbinku. JleoHtbeB A.B., MNpywwuHa E.A., Oanunos M.A., un ap. lNMpumeHeHne ayTonormyHon MUKpodparMmeHTu-
POBaHHOM aguMo3HOW TKaHW B NEYEHUW MOCTIyYEBOro A3BEHHOrO NpPoKTuTa // BECTHUK COBPEMEHHOW KMMHUYECKON
MeanumHbl. — 2023. — T.16, MNpwun. 2. — C. 91-96. DOI: 10.20969/VSKM.2023.16(suppl.2).91-96.
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Abstract. Introduction. Radiation-induced ulcerative proctitis is a serious complication of cancer radiotherapy for
prostate, cervix, uterine body, anal canal, and other pelvic tumors. Given the development pattern, there are currently
no pathogenetic methods for the treatment of radiation-induced ulcerative proctitis. Aim: To develop a technique
for and evaluate its effectiveness in the treatment of patients with radiation-induced rectal ulcers using autologous
microfragmented adipose tissue. Materials and Methods. The study included 30 patients, of which 24 (80.0%) were
women and 6 (20.0%) were men. Manual lipoaspiration was used to obtain autologous adipose tissue. Then we
performed its microfragmentation via transfers. Concentrated autologous adipose tissue was introduced into the edges
of the radiation-induced ulcerative defect on the rectal wall under endoscopic control. Mpu KOHTPONBHON peKTocKoNUK
Yepes 6 mecsueB y 28 (93,3 %) naumeHToB Obinia 0OTMeYeHa nonHas aNUTenn3auuns NoCTNyYeBbIX S3BEHHbIX Aedek-
TOB npsimon knwkun. Results and Discussion. The manipulation, from sampling the adipose tissue through the end
of injection lasted a little more than an hour (Me = 75.0 min). No intraoperative complications were detected. In one
female patient (3.3%), a local recurrence of cervical cancer was found, and therefore that patient was excluded from the
study. Control rectoscopy showed the complete epithelialization of post-radiation ulcerative rectal defects in 28 (93.3%)
patients after 6 months. Conclusions. The technique proposed to use autologous microfragmented adipose tissue is
affordable and effective in the treatment of patients with radiation-induced ulcerative proctitis.

Keywords: rectal ulcer, autologous adipose tissue, late complications of radiotherapy.

For reference: Leontiev AV, Grishina EA, Danilov MA, et al. Using autologous microfragmented adipose tissue in the
treatment of radiation-induced ulcerative proctitis. The Bulletin of Contemporary Clinical Medicine. 2023; 16(suppl.2):

91-96. DOI: 10.20969/VSKM.2023.16(suppl.2):91-96.

B BeaeHue. MocTny4yeBOn A3BEHHbIA NMPOKTUT
SABMNSAETCH CepPbe3HbIM OCMOXHEHNEM, Pa3BMB-
LmMMcs y nauneHToB Yepe3 3 1 6onee mecsLeB nocne
OKOHYaHMs paguoTepanuu paka npocTaThbl, LWeWKn 1
Tena maTtku, aHanbHOro KaHana u Apyrux onyxonen
TasoBon nokanusauuu [1,2]. KnuHuyeckne nposiene-
HWSE XPOHUYECKOTrO NMOCTNY4YEBOro S3BEHHOMo NPOKTUTA
pasnu4Hbl 1 3aBUCAT OT rMyOMHbI 1 ToKanM3aumm S3Bbl
B CTEHKe NPsIMOW KULWKW. BOnbLIMHCTBO nauneHToB
6ecnoKkouT BblAerNeHne KpoBM M3 MPSMOM KULLKWA MpK
Aedekauun, TeHe3Mbl, 6011 B 06nacTn NPSIMON KULLIKK
pasnnyHoOn cTeneHn MHTEHCUBHOCTU, MPUMECH CIN3M K
Kany, MHOTOKpaTHbIV xuakui ctyn [2,3,4]. Mpu rny6okux
NOCTNYYeBbIX A3BEHHbIX AedeKTaxX MPAMON KULLKW 515
KynvMpoBaHus 601eBoro CMHApoMa MHOMMM naumeHTam
TpebyeTcs NpMem HapKOTUYECKMIN aHanNbreTukos [5].

YunTbiBasg MexaHn3M BO3HUKHOBEHWUS, MaToreHe-
TMYecKMe MeTodbl fledeHnst NOCTIYy4YEeBOro I3BEHHOMO
NPOKTUTa Ha CEroaHSALLHMI AeHb OTCYTCTBYIOT. Onucax-
Hble B NUTEpaType NeKkapCTBeHHble npenapaThbl B BUAe
cyKkpanb@ara, TONMYeCcKUX pekTanbHblIX CTepOMAOB,
npenapaToB rpynnbl 5-ACK manoaddekTneHbl npu
nevyeHnn rnyBboKMxX NOCTyYeBbIX A3BEHHbIX AedEKTOB
M 3a4acTylo He OOCTYMHbl MHOMMM nauueHTam. Kak
npaBumno NOCTIyyYeBble A3BEHHblE AedEKTbI CIIM3UCTON
NPSIMOW KULLIKW FIOKaNU3YTCH NO NepeHen MoNyoKpyx-
HOCTM M NPUBOAST K Pa3BUTUIO peKTOBarnHanbHbIX
CBULLEN Y XXEHLUMH 1N NPSAMOKULLEYHOMOYEBbLIX (PUCTYI
y MyX4uH [1,5,6].

Ewe 6onee 20 net Hasaa 6bina gokasana ag-
PEKTUBHOCTb MPUMEHEHNS CTPOMarIbHO-BaCKYNSPHON
dpakumm KUPOBOW TKaHWU C LIENbio MOBbILIEHUS pere-
HepaTMBHOIO MoTeHuMana noBpexAeHHbIX OpraHoB
1 TKkaHen [7]. EcTb eanHu4YHble paboTbl, OKa3aBLUMe
3(pPEeKTUBHOCTL NeveHns NOCTNyYeBbIX peKkToBaru-
HanbHbIX CBULLEN C MOMOLLbIO CTPOMarnbHO-BaCKynsp-
HOW bpakuuun, Nosly4YeHHON pepMeHTaTUBHLIM MyTeM
13 ayTonornyeHomn xxuposon TkaHu [8]. OTcyTcTBME
cneuman1avpoBaHHOro 060pyaoBaHUs U 3aperncTpmpo-
BaHHoro B Poccumn chepmeHTa konnareHasbl 3aTpyaHseT
npUMeHeHne LaHHON MEeTOOMKU B LUMPOKOW KIUHU-
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Yyeckon npakTuke [9]. B HacTosiee Bpems Ha pblHKe
pereHepaTMBHOM MeANLIMHBLI ECTb MHOXECTBO 1Bali30B
AOns Nony4YeHns KOHLEHTUPUPOBAHHOW MUKpodparmeH-
TMPOBAHHOW XXMPOBOW TKaHW, obnagatoLen CXoXUM
pereHepaTMBHbIM NOTEHLMANOM, U LUMPOKO NMPUMEHS-
eMblMU B NneyeHunn octeoaptposa [10].

Ha Haw B3rnag npumeHeHve ayTonormyHon Mnkpo-
dparmMeHTUPOBaHHOW aAMMO3HOW TKaHU MOXET ObiTb
OOCTYMHbIM U 3PdEKTUBHBIM METOAOM NEYEHUS XPO-
HUYECKOrO I3BEHHOIO NMPOKTUTA.

Llenb nccnepgoBaHuaA - paspabotatb METOAMKY U
oueHUTb ee 3PPEKTUBHOCTb B NIEYEHUN NALNEHTOB C
NOCTAYYEBbLIMN A3BaMW MPSAMON KWLLKM NPWU NOMOLLN
NPUMEHEHNsT ayTONOrMYHOM MUKpOdparMmeHTUpOBaH-
HOWM aanno3Hom TkaHu (AMAT).

Martepuan n metoabl. Ha 6a3e kononpokTtonoru-
yeckoro otaeneHns MBY3 MoCKOBCKUA KNUHUYECKUI
Hay4yHo-npaktTnyecknn ueHTp nmeHn A.C.JlormHoBsa
O3M npowno neveHne 30 G0MbHbLIX C NOCTAYYEBLIM
S13BEHHbIM NPOKTUTOM MPU MOMOLLMN MHBEKLMI ayToNo-
rMYHON MUKPOGOparMeHTUPOBaHHOW aaNNO3HOM TKaHW.
WccnepoBaHne MMeno MUMOTHBLIA XapakTep, Obino
paspeLleHo foKanbHbIM 3TUYeckMM KommuTtetom MBY3
MKHL, um. A.C. JlornHosa 13M B pamkax KOMMNEKCHON
Hay4HoO-MccnegoBaTenbCcKon paboTbl «JlevyeHre naum-
€HTOB C MO3OHUMM fy4YeBbIMU MOBPEXAEHUS NPSMON
KALLKM 1 aHonepuaHanbHon obnactuy. Kputepuamm
BKIMIOYEHUST ObINO NauMeHTbl, KOTOpbIM Obina npose-
AeHa ny4yeBoun Tepanvum no noBody Onyxonew Ta3oBon
nokanmsaumm, CPoK OKOHYaHWs nocne paguorepanunm
3 n bonee mecsueB. MocTny4yeBo A3BEHHbIM NPOKTUT
Obln NOATBEPXKAEH SHAOCKOMUYECKUM U MOPKOorv-
YeCKMM MeTodamu. Y BCex NaumeHTOB, BKIIOYEHHbIX B
nccnegoBaHue, He Gbino peunamea 1 NPOrpeccun OH-
Konornyeckoro 3aboneBaHus, a Takke OTCyTCTBOBaNM
CUCTEMHbIE 1 COMYyTCTBYOLMNE 3aboneBaHns B CTaamm
AeKomneHcauum.

[na nonyyeHns ayToNnorM4HOM >XMPOBOMW TKaHU
ncnonb3oBasnca Metoq pyyHon nunoacnupauun. 3a-
GOop KMPOBOW KNeTyaTkM NPOBOAUICA M3 NepenHen
NOBEPXHOCTM XMBOTa. [JaHHas MaHunynsaums BbInon-
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HAMacb B acenTuYecKnX YCrioBUAX NepeBsA304YHOro
kabuHeTa. lNepBbIM 3Tanom NpoBoAMnacb TyMuUC-
LeHTHasa aHecTe3ns pacTBopom KngrHa npu noMmoLm
NHpMNbTpaumoHHom kaHonm 16G. MNocne 20 MuHyTHON
3KCMO3MLMU, BbINOMHAMNCA PYyYHON 3ab0Op XMPOBON
TKaHW MeTog4oM acnupaumu npy nomoLm kaHonn 13G
wnpuuamm VacLok o6bemom 60 mn. 3atem winpuubl
C nMnoacnupaTtom pacnonaranucb BepTUKarbHO Ha
15 MuHyT. B pesynbTate 4Yero nNpovucxoauno pasge-
neHve nunoacnuparta Ha 3 dpakumMm — HUXKHASA pac-
TBOp KnaAnHa ¢ hOpMEeHHbLIMU aneMeHTaMn KpOBMU,
cpedHss — HenocpeACcTBEHHO XUBas TKaHb, BEPXHUN
cnon — mMacno. HmwkHUM 1 BepxHUiA cnoun yaansnuceb.
Mocne Yyero NPOBOAUNIOCHL MEXaHUYECKOe U3MeNbYeHne
a[iMno3HOMN TKaHW Yepes TpaHcdepbl AnameTpom 2 u 1
MM. B pesynsrate nonydanack ayTonornyHas MUKpo-
dparMeHTMpOBaHHAA XUpoBas TKaHb rotoBas Ans
npumeHeHuns (puc. 1).

BeeneHne ayTonorMyHom KOHUEHTPUPOBAHHOM
aauno3HON TKaHW NPOBOAMUIIOCE B Kpasi MOCTIy4YEeBOro
SA3BEHHOro gedyekTa CTEHKU MPSAMOMN KULLKW nog 9H-
[oCKONMYeckMM KoHTponem. Yepes kaHan aHAocKona
BBOAMWIICS UHBEKTOP C urnomn 25 G, nocpeacTsoM Ko-
TOpOro no nepudepun A3Bbl NanynbHO BbINOAHANNCH
WHBEKLNN ayTONOrMYHOMN XXMPOBOMW TKaHW CyMMapHbIM
obbemom fo 7,0 mm. XKupoBas TkaHb BBoAMachb
NoACnM3NCTO A0 06pa3oBaHusa achdekTa «NOAYLLIKNY.
Bcem nauneHTam aHOOCKONUYECKME WUHBEKLMU Bbl-
nonHaAnMcb ogHokpatHo. OueHka 3 PEKTUBHOCTH
[aHHOW METOAMKM feYeHust MOCTNy4eBOro S3BEHHOro
NPOKTUTa NPOBOAMMACL NPU MOMOLLM 3HOOCKONNYe-
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CKOro KOHTPONS anuTenusauumn si3BeHHOro gedekra
CTEHKN NpsMOoK Kuwwku. KOHTporbHas pekTocKkonums
nposogunack Yepes 3 1 6 MmecsLeB nocne npoBeaeH-
Horo nedveHus. [ns oueHkn Ge3onacHOCTU OaHHON
METOAMKUN OLLEHNBANNCh crneaytoLLme nokasaTenu: nH-
TpaonepaLnoHHbIEe OCITIOXHEHNS B BUAE KPOBOTEYEHNS
M3 MecCTa MHBbEKUMMU, a TaKKe OCIOXHEHUS B paHHEM
nocrneonepauyoHHOM nepuoge — MHMEKLUMOHHbIE OC-
NOXHEeHMsA B MecTe 3abopa XMpoBoW TkaHW, Goneson
CVMHOPOM MOCne MaHunynauuu, rHonHo-BocnanuTenb-
Hble 3aboneBaHns B MeCTe MHbeKUUM (NapanpoKTuT,
CBWULL) N KPOBOTEYEHME 13 A3Bbl. YUUTbIBas UCXOAHOE
OHKOMorunyeckoe 3aboneBaHune y NPOreYeHHbIX NaumeH-
TOB, OOHVM U3 KpuTEpMEB 6E30NACHOCTN MPUMEHEHNS
ayToNoOrnM4yHOM MUKpodparMeHTUPOBaHHOW aAnNoO3HOM
TKaHu ObINO OTCYTCTBME MECTHOro peuuavea U npo-
rpeccum ocHoBHoro 3abonesBaHusi. B cBA3M ¢ Yem BceM
60mnbHBIM NPOBOAUIOCH KOMMNIEKCHOE 06CnefoBaHEM
B paMKax MOHUTOPMHra OHKOMNOrn4eckoro 3abonesaHus,
Bkrtovatowee MCKT rpygHoii 1 GptoLlHOM NonocTen ¢
B/B KOHTpacTmpoBaHvem n MPT manoro Ta3a c B/B KOH-
TpacTVpoBaHWEM M aHanun3 KpoBU Ha cneundunyeckme
OHKOMapkepbl. KayecTBo 13HM A0 U nocne nevyeHus
oueHMBanocb ¢ nomoulbto onpocHnuka EORTC QLQ
PRT-23. Ctatuctmnyeckas obpaboTka AaHHbIX Npo-
Boaunack npu nomowy nporpammel StatTechv. 3.0.9
(paspabotunk — OO0 «CtarTex», Poccus). Konuve-
CTBEHHbIE MoKa3aTenu oLeH1Ban1cb Ha npegmMeT CooT-
BETCTBUSI HOPMarbHOMY pacnpeneneHunto ¢ NOMOLLbIO
kputepusa Wanupo-Yunka (npu uncne nccnegyembix
meHee 50) unu kputepusa Konmoroposa-CmupHoBa

Puc. 1. Stanbl nonyvexus
ayTosnorM4yHom
MUKpOparMeHTMpPOBaHHON
aAUMNO3HOW TKaHW.

1 - atan nunoacnupaumm.

2 — pasgeneHune Ha pakumu.
3 — MyKpodparMeHTpoBaHme.
4 — noaroToBKa K BBEAEHMIO.
Fig. 1. Stages of obtaining
autologous microfragmented
adipose tissue.

1 - stage of lipoaspiration.

2 - division into fractions.

3 - microfragmentation.

4 - preparation for the
introduction.
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(npwn uncne uccnegyembix 6onee 50). KonnyectseHHble
nokasaTenu, MetoLLme HopmarbHoOe pacnpegeneHue,
ONMCbIBan1Chb C NOMOLLbIO CPEAHUX apndMETUHECKNX
BenuunH (M) n ctaHgapTHbIX OTKNoHeHun (SD), rpaHuny,
95% posepuTenbHoro nHTepsana (95% AW). B cnyyae
OTCYTCTBWSI HOPManbHOro pacnpefeneHns Konudve-
CTBEHHbIE JaHHbIE OMNMCbIBANMCh C MOMOLLbIO MeAMaHbI
(Me) n HmxkHero n BepxHero keapTunen (Q1 — Q3).
KaTteropuanbHble AaHHbIE ONUCLIBANUCh C YKa3aHUEM
abCOoNOTHBIX 3HAYEHUI U NPOLEHTHbBIX AONEW.
Pe3ynbraThbl uccnepgoBaHus. B nccrnegosaHue
6bin0 BrtoveHo 30 nauueHToB, 13 kotopbix 24 (80,0%)
ObInK XeHWwuHbI 1 6 (20,0 %) my>xxunH. BospacT 6onb-
HbIX cocTtaBun 63,4 £ 11,1 net. Bce nauneHTbl umenu
conyTcTBytoLLMe 3a60neBaHNst, KOTOpPblE XapakTepm3o-
Banucb pasHYMM CTENEHSMM OnepaLmoHHO-aHeCTe3no-
norunyeckoro pucka no wkane ASA. bonbLue NonoBuHbI
(17 (56,7 %) 60nbHbIX) UMENY yMEPEHHO BblpaXeHHYo
conyTcTBytoLLyto natonoruio, 11 naumeHTos (36,7%) —
TAXenble conyTcTBylOLWMe 3aboneBaHus B cTagumn
KoMneHcaumm n Bcero 2 (6,7%) YenoBeka umenu ner-
Kue conyTcTBytoLme 6onesHu. NpenmyLLecTBeHHO 3TO
Obinn 3abonesBaHns cepAeYHO-COCYANCTON CUCTEMBI
B BMAe runeptoHuydeckon 6onesHn. CymmapHasa oya-
rosast [4o3a, rnocrne KOTOPOW pPasBuUIiCs MOCTIyYEeBOW
SI3BEHHbIV NPOKTUT, cocTaBuna 66,1 + 9,5 Mp. MNMosgHne
ny4yeBble NMOBPEXAEHUS MPAMON KULLKA Pa3BUIUCH Y
6 (20,0%) mMyx4nH nocne paguotepanuy paka npo-
ctatbl, y 21 (70,0%) XeHLWwuHbI — nocne nevyeHns paka
wewnkn matkn, 3 (10,0%) naumeHToK nocne Kombu-
HUPOBAHHOIO neveHnst Tena martkn. Cpok nosiBneHus
NOCTIYy4YEBOro I3BEHHOMO MPOKTUTa MOCHEe OKOHYaHUs
nyyeson Tepanuu coctasun 7,83 £ 3,67 mecsues.
MeavaHa makcumansHOro gunameTtpa S3BEeHHOro fae-
dekTa Crim3ncTom NpsiMon kuwku coctaensna 15,0 mm
(10,0; 25,0). Y 29 (96,7%) nauneHTOB MOCTNy4YeBas
s13Ba NoKanu3oBanacbh no nepeaHewn Nonyokpy>KHOCTK
NPSIMOW KULLIKW, Y ogHoro 6onbHoro (3,3%) - Ha nesown
6okoBoM. NpenmyLectBeHHO (25 (83,3%) naumeHToB)
nocTNny4yeBOe A3BEHHOE NopaxeHue 3atparmeano
HWXKHEeaMNynapHbIA oTAen NpAMon KULWKK. Y 5 (16,7%)
60onbHbIX A3BbI pacnonaranvcb B cpegHeamMnynspHoMm
oTAene nNpsMon KMwku. MMy6uHa nocTnyyeBoro s3-
BEHHOro Aedekra foxoamna A0 MbIWEYHOro crnos y
17 (56,7 %) 6onbHbIX, B Npegenax noacnmamcToro cros
CTEHKM npsAMon Kuwku pacnonaranacb y 13 (43,3%)
naunmeHToB. [pogoNMKNTENbHOCTE MaHUNynALUn
OT MOMeHTa 3abopa XMPOBOW TKaHW A0 OKOHYaHUS
BBeJEHUs cocTaBnsana 4yytb 6onbuwe yaca (Me =
75,0 MUH). IHTpaonepaumOHHbIX OCITIOXKHEHWI He BbINo
BbIIBMEHO. 23 (76,7%) naumeHTa BO BpeMsi BBEAEHUS
ayTONOrMYHOM MUKPOParMeHTMPOBaHHOW aaNMO3HOM
TKaHW UCMbITbIBanv 60neBor CMHAPOM Pa3nMYHON cTe-
neHn nHTeHcuBHocTU. CunbHas 6onb no BALL 6bina
y 3 6onbHbix (13,0%), ocTanbHble NauneHTbl UMenu
cnaboii (10,0 %) v ymepeHHbln 60neBON CUHOPOM
(10,0%). B paHHem nocneonepauuoHHOM nepuoae y
3 (10,0%) nauueHToB 6bINO OTMEYeHO obpa3oBaHue
MHUNBLTPATOB NepeaHen OPIOLWHON CTEHKM B MecTe
3abopa xmpoBow TkaHu. Ha doHe npoBeaeHHON KOH-
cepBaTVBHOM Tepanuu oHW perpeccuposanu. Criyyaes
acbueampoBaHus B MecTa 3abopa aguno3HON TKaHW He
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6b1n0 BbIABMEHO. 5 (16,7 %) NauMeHTOB B NepBble CyTK/
npeabaBnanu xanobbl Ha 06uNbHoOe BblAeneHne KPoBK
npv gedekaumm nocne MaHUNynsauum, He npueeaLlee
K CHVXXEHWMIO MCXOQHOro YPOBHS remMorriobuHa KpoBw.
Ha goHe remocTaTnyeckon Tepanum gaHHble ann3oapl
peKTanbHOro KpOBOTEYEHUS Y BCeX NauMeHToB Obinn
KYNUPOBaHbIl. VICTOYHUKOM KPOBOTEYEHMUS SIBNANNUCH
MecCTa BKOSI0B 3HOOMUMbI.

Mpu KOHTpONbLHOM 06CneaoBaHMK Yepes 3 Mecsua
nocrne neyeHus y ogHoun 6onobHon (3,3%) BbisSiBNEH
MECTHbIV peunamB paka LENKN MaTtkn, B CBS3M C YEM
6onbHas 6bina ucknwyeHa u3 nccrnegosaHus. MNpu
9HOCKOMUYECKOM KOHTPOSE MOCTNYYeBOW A3BbI Mpsi-
MOW KULLIKW Yy f@HHOW BONbHON OTMEYeHO ABYyXKpaTHOe
yMeHbLUEeHWe A3Bbl B pa3mepe. [1pyn mopdonornyeckom
nccrnegosaHumn aHgobronTaTa ns Kpaes A3BEHHOIO Ae-
deKkTa 3roKa4eCTBEHHbIX KIETOK HEe ObINO BbISBMIEHO.

Mpn KOHTPOMBHOW peKToCKONMM Yepes 6 mecsueB
y 28 (93,3%) naumeHTOB GbINO OTMEYEHa nosHas
anuTenuaaums NocTryyeBbiX A3BEHHbIX AedeKkToB
nNpsAIMOW KULWKKN. Y ogHoro 6onbHoro (3,3%) NOnHOCTbIo
OTCyTCTBOBana AvHamunka penapatuBHbIX MPOLECCOB.
OpHako crnegyeT OTMETUTb ANUTENbHOE COXpaHeHue
rpaHynsuMOHHOW TKaHN B MecTe paHee CYLLEeCTBYHo-
wen a3sbl Me 6,0 mecsaues (6,0; 7,8) (puc. 2). B mecTe
A3BEHHOro Aedpekta nocrne MHbEKUUIA ayToNorMyHON
MUKpOdparMeHTUPOBaHHOW XMPOBOW TKaHW, HECMOTPS
Ha MakpocKonu4yeckue runeprpaHynsaunoHHbIe U3-
MEHEHUSI, HA Y OAHOrO BOMbHOro He ObINo BbIABMEHO
aTUNMYHBIX KNETOK (puc. 3).

Mocne neveHuns 25 naumeHTos (83,3%) oTmeTUnNn
HOpManu3aumio Ka4ecTsa Xu3Hu, y 2 (6,7%) 6onbHbIX
He npou3oLwno nameHeHun ny 3 (10,0%) nauneHToB
COXPaHSINOCh €ro YMEpPeHHOE CHIDKEHNE.

O6cyxpaeHune. [o3gHMe OCMOXHEHUSA Ny4eBON
Tepanuu B BUAE S3BEHHOIO MPOKTUTA SBMSAIOT HePeLLeH-
HOVi Npo6IeMon COBPEMEHHOIN OHKOIMOTMU 1 XUPYPTU.
HecmoTpsa Ha ncnonb3oBaHue coBpeMeHHoro obo-
pyOoBaHWs, METOAMK MPULENbHOrO KOHTYPUPOBaHUSA
OMnyXomnu, YacToTa NauneHToB C TSXKenbIMY NO34HUMM
NOCTIy4YeBbIMU PEAKLMAMU OCTAETCS OCTATOYHO BbICO-
ko n gocturaet 6onee 5-10%. CoumanbHO 3Ha4YMMON
aBnsaeTcs npobnema GopMMPOBAHUSA MOCTIYYEBbIX
A3B NPAMON KULLIKWM Y MauMeHTOB nocne pagnoTtepanmm
paka npocrtatbl U LIENKN MaTku, T.e. HECBOEBPEMEH-
Hasg OWarHOCTMKU M fiedeHue MPUBOAAT K PasBUTUIO
MeXOopraHHbIX cauLLen. PopM1poBaHWE NOCTIY4eBOro
peKToBarMHanbHOro CBULLA Y XEHLUNH Pe3KO CHuXaeT
Ka4yeCTBO XMW3HU, NHBaNVMAM3NPYET NaLMEHTOB U 3a4a-
CTYIO NPUBOAUT K (POPMUPOBAHMIO K XKMU3HW C NOCTOSH-
HOW KuLeyHon ctomonm [4].

PereHepaTnBHble TEXHOMOrMU ABNSAIOTCA NpU-
OPUTETHBLIM U anbTepHaTUBHbIM METOAOM B JleYEHUM
nauMeHToB C MO3OHUMU Ny4YeBbIMU MOBPEXAEHUSN
TKaHen nbon nokanusaunn. Y4ntbiBag HOpMaTUBHO-
npasoByto 6a3y, AOCTYNHOW ANS NPUMEHEHWs B Ha-
cTosiLLee BpeEMS SBMSETCA MCMOSb30BaHWE XUPOBON
TKaHW, codepxallen MynbTUNOTEHTHbIE CTBOMOBbIE
KneTku, obnagawoLLe BbICOKMM perepaTtuBHbIM MNo-
TeHumanom. B coctaB ayTonorm4yHom xXmpoBowv TKaHM
KpOME MYMBTUMOTEHTHBIX CTBOMOBbLIX KINETOK, BXOAAT
3HAOTENNOLMTHI, IMaAKOMbILLEYHbIE KNETKN U UX Npea-
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Puc. 2. Otanbl 3a)kMBneHns NOCTIy4eBON S13Bbl NPSAMOW KULLKK. 1 — NOCTNyYeBas si3Ba NPSAMOM KULLKM C BOPOHKOODOpa3HbIM
yrny6neHvem. 2 — nocTnyyeBasi 838a NPSIMOW KWLLKW B Y3KOM CMeEKTpe CBeTa. 3 — BAnas rpaHynsiunoHHas TkaHb B OHE
nocTny4yeBown s13Bbl Yepe3 1 Mecsu, nocne seegeHns AMAT. 4 - Bua NocTrny4veBon s13Bbl Yepes 3 MecsiL, nocre BBeAeHUs
AMAT. 5 - B1 NoCTNyYeBor S3Bbl Yepes 6 Mecsu, nocrne BeeaeHus AMAT. 6 — pybeL, CTEHKN NPSIMOW KULLKW C EANHUYHOWM
rpaHynsaumen yepes 8 mecsues nocne seegerHns AMAT.

Fig.2. Stages of healing of post-radiation ulcer of the rectum. 1 - post-radiation ulcer of the rectum with a funnel-shaped
depression. 2 - post-radiation ulcer of the rectum in a narrow spectrum of light. 3 - flaccid granulation tissue in the bottom
of the post-radiation ulcer 1 month after the introduction of AMAT. 4 - view of a post-radiation ulcer 3 months after the
introduction of AMAT. 5 - view of a post-radiation ulcer 6 months after the introduction of AMAT. 6 - scar of the rectal wall
with a single granulation 8 months after the introduction of AMAT.

Puc. 3. Mukpockonuyeckne nameHeHns MocTiy4eBom S3Bbl Ha aTanax 3axueneHus. A. MNocTnyyesas si3ga.
XpoHwnyeckoe BocnaneHue. Okpacka r-a. ¥B.200. B. Buoncusi n3 s13ebl Yepes 1 mecsu, nocne seegeHns AMAT.
YKupoBas TkaHb ¢ ydyactkamu nbposa. Okpacka r-3. ¥B.100. C. bruoncus 13 a3Bbl Yepes3 3 mecsiua nocne seegeHns AMAT.
3penas rpaHynsaumMoHHas TkaHb. Okpacka r-a. YB.100.

Fig. 3. Microscopic changes in the post-radiation ulcer at the stages of healing. A. Post-radiation ulcer. Chronic inflammation.
Stained with hematoxylin and eosin x 200. B. Biopsy from the ulcer 1 month after the introduction of AMAT. Adipose tissue
with areas of fibrosis. Stained with hematoxylin and eosin x 100. C. Biopsy from the ulcer 3 months after the administration
of AMAT. Mature granulation tissue. Stained with hematoxylin and eosin x 100.
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LLUECTBEHHMKN, NepuumcTbl, pubpobnacTtbl u TKaHEBbIE
Makpodarm, KoTopble nonagas B NoBpeXAeHHble TKaHW
CTUMYNUpYo nx pereHepaumto [5,10].

MpoBogs aHanormto npuMmeHeHnss AMAT B CMEXHbIX
obnactax MeguumHbl — TPAaBMaTonorMnm N KOCMeTOomo-
TN, NPOAEMOHCTPMPOBAaHHbIE B CTaTbe pesynbraThl
YCMNELLHOro 3aXXUBMeHUsi NOCTy4eBON A3Bbl NPSAMOM
KMLKK y BOMbLLEro Yncna naumMeHToB, MoryT NO3BONUTL
B fJanbHenwem BHeaputb TexHonornio AMAT B neveHun
NaLMeHTOB C TSXKerNbIMU NO3OHVMU fyYeBbIMU NOBPEX-
OEHUAMY NPSAMOW KULLIKK.

MpuBegeHHas B AaHHOW cTaTbe MEeTOAMKa MO3BO-
nAeT oTkasaTbCA OT NPUMEHEHUS (PepMeHTaTUBHbIX
TEXHOMOMMN MOMyYeHUs CTPOManbHO-BaCKynspHOM
dhpaKkLmMm XXMPOBOWN TKaHU. Yl MpUMEHSATL ayTONOrMyHbIn
MUKPOdOParMeHTUPOBaHHbIV XXUP B pearibHOW NpakTuke
C MONOXUTENMbHbBIM KIMHUYECKUM 3(hheKTOM.

BbiBoabl. [1peanoxeHHas HamMy meToauka npu-
MEHEeHUs ayTONoOrm4yHoONn MUKpoparMeHTUpoOBaHHON
a[MMNO3HOM TKaHW ABNSIETCA JOCTYMHOW 1 3(PEKTUBHOM
B NTe4E€HUN NauneHTOB C NOCTIYYEBbIM A3BEHHbBIM NPO-
KTMTOM. [INsi Mcnonb3oBaHWs aHHOTO MeToAa cneayet
NpoOBOANTbL CTPOrMi OTOOP NALMEHTOB U UX MOHUTOPUHT
BO BPEMS Nle4YeHns Ha NpeaMeT peLuamsa v Nporpeccun
OCHOBHOIO OHKOMornyeckoro 3abonesanus. MNpumeHe-
HWe ayTonorM4yHom MUKpodparMeHTUPOBaAHHON XNPO-
BOM TKaHW no3BonseT m3bexaTb nporpeccMpoBaHue
NO3AHUX MOCTNYYEBbLIX OCMOXHEHUA MPSAMON KULLIKA,
YNYYLINTb KA4E€CTBO XN3HU BOMbHBLIX U NPOUIaAKTMPO-
BaTb pPa3BUTUE PEKTOBArMHanbHbIX CBULLEN Y XKEHLLWH
N NPSIMOKULLIEYHOMOYEBbIX CBULLEN Y MY>XYMH.

Mpo3payHocmb uccnedoesaHusi. ViccnedosaHue
8bIMOSTHEeHO 6e3 crnoHcopckol noddepxKu. ABmopsbl
3ase/190m 0 HeceHuu MosiHol omeemcmeeHHoOCmu 3a
npedocmasneHHbIl OKOHYamerlbHbIU 8apuaHm pyKonucu
8 rneyame.

Heknapayusi o ¢puHaHcoebIx u Opyaux e3aumMo-
omHouweHusix. Bce 4neHbl aemopckoz20 Kornekmuea
npuHUManu ydyacmue 8 nod2omoske KoHuenuuu u Ou-
3aliHa Hacmosiueao uccriedo8aHusl, a makxe — pyKonucu
cmambu. OKOHYamerbHbIU 8apuaHm cmambu 0006peH
eceMu asmopamu Kosnekmuea. Aemopbl He rosnyvanu
HUKaKux ¢buHaHCo8bIX 803HazpaxoeHul 3a NposedeHHoe
uccredosaHue u Nod2omoesKy cmamaul.
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NMPU ONYXOJI9X TOJIOBHOIO MO3TIA
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Pecbepat. BBepgeHue. BTOPMYHBIN CMHAPOM NYCTOrO TYpPELKOro cefrna BO3HWKAeT nocre YCNeLwwHoro TpaHccdeHou-
AanbHOro yaaneHus onyxonu runocusa, a Takke nocne apmakonormyeckoro Unm pagmotepaneBTUYecKoro neyYeHns
obnactu TypeLkoro ceana. Llenbto TekyLuero nccrenoBaHns sSiBNSETCst aHanya BTOPUYHOTO CUHAPOMA MYCTOro TypPeLKoro
ceana npu onyxonsix ronosHoro mo3ra. Matepuansl u metoabl. C Lienbio aHanusa 4acToTbl U B3aUMOCBA3M BTOPUYHOTO
CMHApPOMA MYCTOro TYpeLKoro ceana y naumMeHToB C ONyXonsiMy rOfIOBHOTO MO3ra Mbl MPOBENW NpefonepaumoHHyo
MarHMTHO-pEe30HaHCHY ToMorpadguio 72 naumeHToOB C OMyXOrbk FOfIOBHOIO MO3ra He3aBMCMMO OT natonorun. Bee
6orbHble ObINM ONEPUPOBaHLI, CPean HUX 25 MY>KUUH 1 47 XEHLLMH, CPeAHUIA BO3pacT naumeHToB cocTtasun 53 roga
(ot 15 po 84 net). O6LeM onyxonu konebancs oT 2 cm® go 238 cm®. PesynbraThbl. YacToTa BCTPE4aeMoCTy NycToro
Typeukoro cegna 6bina BbisiBneHa B 57 cnyvasix (79,2%). B 3aBMCMMOCTU OT NaTonornm BTOPUYHOE NyCTOE TypeLKoe
ceano 6bIno camblM BCTpevaeMbIM Npu MeHuHrnome (88,9%,p=0,042). MNycToe TypeLkoe ceano Koppenuposarno C yBe-
nnyeHnem Bospacta naumnenTa (p=0,003) n ysenmueHnem oovema onyxonu (p=0,016). 3akntoueHue. TiiaTtenbHbIn 0630p
MarHUTHO-pPe30HaHCHON TOMOrpadmm rofioBHOrO Mo3ra ¢ Nepuoanyecknm HabngeHnem Heobxoamm Ans BbISIBNEHUS!
BTOPUYHOIO MYCTOrO TYPELKOro ceana y naunMeHToB C OMyXonsiMu rofloBHOrO MO3ra. Y nauneHTOB C NOATBEPXAEHHBIM
nycTbIM TypeLKUM cearnioM obsasaTenbHbIM SBNSEeTCs nocneayrolee HabnogeHne Ana neYyeHns rmnonuTynutapmama,
LepebpocnunHanbHON NMMKBOPHON PUHOPEW, HapYLUEHUS 3PEHUS U NMOBBILLIEHUS] BHYTPUYEPENHOTO AaBIIEHNS.
KnioyeBble crnoBa: BTOPUYHbIA CUHAPOM MYCTOro TypeLKoro ceana, onyxosb rofloBHOrO MO3ra, NOBbILIEHHOE BHYTPU-
YepenHoe AaBneHuve.

Onsa ccbinku: Xonukosa A.O. Hapumosa I.[1., Abugosa [1.X. AHan13 BTOPUYHOIro CMHAPOMa MyCTOro TypeLKoro ceana
npv ONyXonsix roflIoBHOro mo3ra // BeCTHUK COBpeMEHHOM KNMH1Yeckon meguumHel. —2023. — T.16, MNMpun.2. — C.97-101.
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Abstract. Introduction. Secondary empty sella syndrome occurs after the successful transsphenoidal resection of
a pituitary tumor, as well as after pharmacological or radiotherapeutic treatment of the Turkish saddle area. Aim of
the study was to analyze brain tumors that contributed to the development of the secondary empty sella syndrome.
Materials and Methods. To analyze the frequency and relationships of empty sellae in patients with brain tumors,
we performed the preoperative magnetic resonance imaging (MRI) of 72 patients with brain tumors, regardless of
pathology. All patients postoperative , there were 25 men and 47 women, and their average age was 53 years (15 to
84 year-old patients). Tumor volumes ranged from 2 cm? to 238 cm?®. Results and Discussion. Empty sella syndrome
was detected in 57 cases (79.2%). Based on the specific pathology, the secondary empty sella was the most common
in cases of meningioma (88.9%, p=0.042). Empty sella syndrome correlated with an increase in the patients’ age
(p=0.003) and in the tumor volume (p=0.016). Conclusions. A thorough review of brain MRI with periodic observation
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is necessary to identify the secondary empty sella syndrome in patients with brain tumors. In patients with confirmed
empty sella syndrome, follow-ups are mandatory for the treatment of hypopituitarism, cerebrospinal fluid rhinorrhea,

visual impairment, and higher intracranial pressure.

Keywords: secondary empty sella syndrome, brain tumor, increased intracranial pressure.
For reference: Kholikova AO, Narimova GD, Abidova DH. Analysis of secondary empty sella syndrome
in patients with brain tumors. The Bulletin of Contemporary Clinical Medicine. 2023; 16(Suppl.2):97-101.

DOI:10.20969/VSKM.2023.16(suppl.2).97-101.

B BegeHue. TEpPMUH «MyCcToe TypeLKoe ceano»
Brepsble ncnonb3osan byw [1] B 1951 roay,
4YTOObI yKa3aTb Ha CBOeobpasHoe aHaToOMUYecKoe Co-
CTOsIHMe, Habngaemoe y TpPynoB Nogen, 0cCo6eHHO
XEHLLMH, XxapakTepuayloweecs nub YacTUYHO 3a-
NOMHEHHBIM TYpPEeLUKNM CeanioM rmnogu3om, CUMbHO
npwxaTtblM K AHY ceana. TepMuH «BTOPUYHOE MycToe
TypeuKoe ceano» ucnonb3yetcs Ans obosHavyeHus
COCTOSIHU, CBSI3aHHbIX C NpeALlecTBYOWUM XUpyp-
rmyeckum, cpapmakonornyeckum unu paguortepa-
neBTMYECKNM fevyeHneM Typeukoro cegna. Cnyyam
nycToro TypeLKoro ceana B pesynbrate NepBUYHbIX
onyxonen runodun3a n ero XMpyprmyeckoro feveHus
BCTpeyaloTCca AO0BOMbHO YacTo [2, 3, 4]. BropuyHbIn
CYHOPOM NYCTOro TypeLKoro ceana BO3HMKAeT nocne
yCrneLHoro TpaHcceHonaanbLHOro yaaneHns onyxonu
rmnogmsa, a Takke nocne gapmMakonornyeckoro unm
pagnoTepaneBTUYECKOro nevyeHns obnactu TypeLKoro
cepgna. lNycToe Typeukoe ceano Takke BCTpevaeTcs y
NauMeHTOB C OMyXONsIMW FONOBHOIO MO3ra He pacno-
NOXEHHbIMK B runodm3sapHon aMmke. AHanm3 4yacToThbl
BCTPEYAEMOCTU U B3aUMOCBSA3M BTOPUYHOTO CUHAPO-
Ma MycTOoro TypeLKoro cegrna C ApyrMMu Onyxonsmu
rorioBHOrO MO3ra HeJoCTaTo4HO ocBelleH. Mbl xoTenu
6bl onpefenuTb 3TV Criydyan Kak «CUHOPOM MyCTOro
TYpeLKOro ceana, BTOPUYHbIV MO OTHOLLEHUIO K OMyXO-
NSIM FOFTOBHOTO MO3ra», MOCKOSIbKY OH, NO-BUAMMOMY,
Bbl3BaH MOBbLILIEHHbIM BHYTPUYEPENHbIM AaBNEHNEM
13-3a CyLLECTBYHOLLMX OMyXOren rofloBHOro Mo3ra.

Lenb nccnegoBaHua - aHanu3 4acToTbl BCTpeya-
€MOCTW 1 B3aVMOCBS3U CMHAPOMA NYCTOro TypPeLKoro
cepJia c onyxonsmMu rorioBHOro Mo3ra.

MaTtepuanbl u metoabl. B Hawen paboTe mbl
pPEeTPOCNEKTUBHO NpOoaHanuavpoBany npegonepaumnoH-
Hyto MPT 72 nauueHTtoB 15 - 84 net (cpegHuin BospacT
nauueHToB coctaBun 53 +£1.3 roga), B ux ymicne 25
MYXUUH (34,72%) n 47 (65,28%) xeHLwmH. MauneHTsl
6b1n1 onepupoBaHbl B ¢ sHBaps 2010 r. no siHeapb 2019
r. B PecnybnvkaHckom cneumannsmpoBaHHOM HayyHO-
npakTU4ecKoM LieHTpe um.akagemumka A.X. Typakynosa.

MauuneHTbl 6bINM pasgeneHbl Ha KaTeropumn B 3a-
BMCMMOCTU OT UCXOQHOro obbemMa onyxonu (gnanasoH
oT 2 cm® go 238 cm?, cpegHun o6bem onyxonu 70 cm?).
CynpaTeHTopuanbHble Onyxonu AMarHOCTUPOBaHbI B
56 cnyyasx, nHdpateHTopmanbHble— B 16 criyyasx.

M3 nccnegoBaHns Mbl UCKIKOYUM ONYXONW, Takne
Kak ageHoMbl rmnodmsa 1 napacennspHble onyxonu,
KOTOpble HEMOCPEACTBEHHO BTOPran1ch B ceaso 1 obinm
CB$i3aHbl C CUHAPOMOM BTOPUYHOIO MyCTOro ceana. Beu-
4y 3TUX HaxXOAOK Mbl CTPEMUMUCH BbISIBUTb NpUpoay,
BO3MOXHble MPUYMHHbIE DaKTOPbl CUHAPOMA NYCTOro
Typeukoro ceana.

YUTtobbl onpedenuTb TSXECTb CUMHAPOMAa MycToro
TypeLuKoro ceana, notepk BbICOTbI runodusa (Bo-
rHYTOCTb) Ha cpefHecarntTansHoM T1-B3BELUEHHOM

KOrAA BEPCTAJICI HOMEP

n3obpaxeHun pasgenunu Ha natb kateropuu: | =
HopMmarnbHas, || = BepxHss BOrHYTOCTb, KOTopas Obina
ymepeHHon (< 1/3 BbICOThI) Typeukoro cegna, Il =
ymepeHHas (o1 1/3 go 2/3 BOrHyToCTun BbICOThI TypeL-
koro cegna), IV = tspkenasa (> 2/3 BOrHyTOCTM BbICOThI
TypeLkoro cegna) n V = nyctoe Typeukoe cegno (He
HabnogaeTca napeHxuma rmnogusa).

MpoTokon uccnegoBaHns ogobpeH nokasnbHbIM
3TUYECKUM KOMUTETOM LieHTpa. OT KaX4oro yyacTHuKa
nory4YeHo NMCbMEHHOEe MHOPMMPOBAHHOE cornacue
Ha yyacTue B UccrnegoBaHum.

Cratuctunyeckas obpaboTtka npoBogunach c
nomoLlbto nporpammHoro obecneueHnsa Statistics
26.0. JocToBepHOCTb pasnuuun (p) - obLenpuHs-
TbIMW MapaMeTpuye CKMMU U HernapameTpuyecKumMu
MeToAaMu, pasnnMyms CYMTanuUCb LOCTOBEPHbIMU NpU
3HaveHusAx p<0,05.

Pe3ynkraTthbl. HacTtoTa BCTpe4aeMoCT! BTOPUYHOTO
CMHApOMa NycToro TypeLkoro ceana bbina B 57 cnyyasx
(79,2 %) n He BcTpeTunack B 15 cnyyasx (20,8 %). B 3a-
BMCVHMOCTU OT NaTONOrMm OMyXOrn YacToTa NycToro cef-
na npu MmeHnHrnome coctaeswuna 32 cnyyaes (88,9%), 3a
UCKIIoYeHneM 4 crniyyaes, Korga onyxofb npopacrana
B rmnodgus; rmmoma B 7 crnyyaeB (87%), actpoumtoma
B 4 cnyyaes (57%), WwBaHHOMa B 3 cry4YaeB, remaHru-
obnactoma B 2 crny4yaeB, MeTactaTMyeckasi onyxorb
rofloBHOrO Mo3ra 2 cny4asi, Heripodunbpomatos 2 Tuna
y 3 BOnbHbIX, NPV aTUNMYHOM TepaTouaHo-pabaova-
HOW onyxonu u megynnobnacroma He BCTpeYanuce,
aHannacTtmyeckas onurogeHgpornuoma, numdoma,
remaHrmonepuLMToOMa, Onyxorb LUMLLKOBUAHON Xenesb!
BCcTpeTunuck no 1 cnyyaro (mabn. 1-2).

YTto kacaeTcsi 06beMOB OMyXonn — cpegHun
obbem onyxonu coctaBun 70 cm® y Bcex NauMeHTOB,
38 cm3 (15 cnyyaeB) npu HoOpMarnbHOW MNOU3apHON
amke un 79 cm3 (57 cnyyaeB) y NaumeHTOB C NyCTbIM
ceanom. Yucno cny4vaes 661110 CaMbiM BbICOKUM B Ana-
nasoHe ot 1 o 50 cm3 no o6bemy un- 3Ha4YeHne co-
ctaengano 0,016 mexxgy 06beMOM ONyXonn 1 4acToToMn
nycToro Typewkoro cegna (mabnuua 3).

YacToTa BCTpe4aeMoCTu CMHApOMA MyCcTOro Ty-
peLKoro cefna ctaTMCTUYECKM AOCTOBEPHO 3aBucena
oT Bo3pacTa nauueHTta (p= 0,003) n obvema onyxonu
(p=0,016) (Tabn. 3). Ho koppensaunto No onyxonesoMn
naTonoruu 6bino TPYAHO OLEHUTb U3-3a CIMLLKOM Maro-
ro KOrnm4yecTBa CryyaeB A onpeaerneHHbIX NaTonorui.
MoaTomy onyxoneBble naronorum Gbinu Knaccmgu-
LMPOBaHbl Kak MEHWHIMOMbI UM HEMEHUHIUOMBI, U
Koppensauusa 6eina 3Hadnmon (p=0,042) (tabn. 3).

O6cyxpeHune. Yactota Mopdonormiecknx nameHe-
HWI rMnodusa (4acTUYHO BTOPUYHOE NYCTOE TypeLiKoe
censio + NorHoOCTb0 BTOPMYHOE NYCTOEe TypeLKoe cea-
110) 3aMETHO pa3nMyaeTcs B pasHbIX UCCeaoBaHUsAX (OT
10% 0o 94%). FOx n ap.[7] nccnegosanu mopdonoru-
Yyeckme 3MeHeHUst rnoduraa, To ecTb NycToe TypeLKoe
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Ta6nwuua 1

Bo3HUKHOBEeHWe BTOPMYHOIO CUHAPOMa NyCTOro Typeukoro ceana (Mopdonornyeckne M3aMeHeHusl)
Mo OTHOLLEHUIO K OMYXOJisiM FOfIOBHOro Mo3ra

Table 1
Incidence of the empty sella (morphologic change) secondary to the brain tumors
BorHyTtoctb
Matonomms Kon-80 (YacTmyHo nycToe ceano) MonHocTbio Obuee
nycTtoe ceano KOI-BO
Ierkas YmepeHHas Tskenas
MeHuHrnoma 4 (5,5%) 10 9 8 (11,1%) 5 36 (50%)
(13,8%) (12,7%) (6,9%)
MyneTudopmHas rmmobnactoma | 1 (1,4%) 1 5 1 0 8
AcTpouuToma (1,4%) (6,9%) (1,4%) (11%)
LLIsaHHOMa 3 (4,2%) 0 2 (2,8%) 0 2(2,8%) 7 (9,6%)
lemaHrnobnacroma 1(1,4%) 1(1,4%) 0 2(2,8%) 0 4 (5,6%)
MertacTtasbl B ronoBHOM MO3r 1(1,4%) 1(1,4%) 0 2(2,8%) 0 4(5,6%)
Hewpodwnbpomaros 2 Tvna 1(1,4%) 0 1(1,4%) 0 0 2(2,8%)
AT/RT 0 0 1(1,4%) 0 2(2,8%) 3(4,2%)
Megnynnobnactoma 1(1,4%) 0 0 0 0 1(1,4%)
AHannactuuyeckas 1(1,4%) 0 0 1(1,4%) 0 2(2,8%)
OnurogeHapornvoma,
Jlumdoma
lemaHrnonepuuutToma 0 1(1,4%) 0 0 1(1,4%) 2(2,8%)
LLnwkoBmaHasa onyxonb 0 0 0 0 1(1,4%) 1(1,4%)
[aHrnuornuoma 1(1,4%) 0 0 0 0 1(1,4%)
TybepkynesHas rpaHynema 1(1,4%) 0 0 0 0 1(1,4%)
O6Lwmi 15 (20,8%) 14 18 14 1 72 (100%)
(19,5%) (25%) (19,4%) (15,3%)
Tabnuua 2
YacToTa BbisiBNIEeHUs1 BTOPMYHOIO CUHAPOMa NYCTOro TYpPeLKOro ceasna no OTHOLIEHWIO K OMyXOrsiM rofloBHOrO Mo3ra
Table 2
Analysis of brain tumors that contributed to the development of empty sella secondary
Typeukoe ceano CrteneHb n (%)
HopmaneHoe 15/72 20,8
YacTtnyHo nyctoe TC Ierkasi 14/72 19,4
YmepeHHas 18/72 25,0
Tsxenas 14/72 19,4
MonHocTblo nyctoe TC 11/72 15,2
WToro 72/72 100
Ta6bnuuya 3
O6BLem onyxonu, BO3pacT NauMeHTa, NaTonorus, nokanusawuunsa onyxonu U Yactota AMarHOCTUKN
CUHApPOMa NyCcTOro TypeLKoro ceana
Table 3
Tumor volume, patient’s age, pathology, tumor location and incidence of empty sella
06bem onyxonu (cm?) Konuuyectso MycTtoe cenno (n) MycToe cenno (%)
2-50 37 (44,4%) 25 34,7%
51-100 17 (23,6%) 15 22,2%
101-150 12 (16,6%) 11 15,1%
151- 6onee 6 (8,3%) 6 8,3%
Bospact
0-20 7(9,7%) 3 4,2%
21-40 8 (11,1%) 4 5,5%
41-60 26 (36,1%) 23 31,9%
61-80 28 (38,8%) 24 33,3%
81- bonee 3 (4,2%) 3 4,2%
MaTonorus
MeHuHrnoma 36 (50%) 32 50 %
HemeHwuHrnoma 36 (50%) 25 34,7%
PacnonoxeHune
CynpaTteHTopuansHoO 56 (77,7%) 46 63,%
MHdpaTeHTOpransHo 16 (22,2%) 5 6,9%
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cenno, y 60nbHbIX C KIMHUYECKUM AMarHo30oM namona-
TUYECKOW BHYTPUYEPENHON rMnepTeH3nn. YmepeHHas
BOrHYTOCTb (h>1/3 BbICOTHI TYPELKOrO ceana) BepxHew
NOBEPXHOCTW MMNOdU3apHON SMKM OHW pacLieHuBanm
Kak mopor aHomanuu, a Jactota MyCcToro TypeLKoro
ceana coctaBuna 85 % y 60mnbHbIX C MAMONATUYECKOM
BHyTpu4yepenHow runepteHsmen n 13,5% y 6onbHbIX
C OCTpO€e MNOBbILEHNE BHYTPUYEPENHOro AaBreHus,
BbI3BaHHOE YEepPEnHO-MO3roBon TpaBmoKn. A 4acTtoTa
NMOMHOCTbLIO MYCTOro Typeukoro ceana (OTcyTcTBUE
3aMeTHOV MapeHxMMbl r1Mnodmsa) cocrtaBnsna BCero
2,5% naumeHToB C MAMONaTUYECKON BHYTPUYEPENHON
rmnepTeHsnen.

OpHako nycToe TypeLkoe cefno, BTOPUYHOE MO OT-
HOLLIEHMIO K OMyXOmnu rofIoBHOrO Mo3ra, B nuteparype
HuKorga He o6Cyxaanoch, M 4actoTa Mopdonormyeckmnx
M3MeHeHun runodrsa B Hallen cTaTbe cocTaBuna
79,2%. YT06bl yCTaHOBWTL KOPPENALIMIO MEXOY NMYCTbIM
€ea1oM 1 NOBbILLEHHBIM BHYTPUYEPENHbIM JaBNEHNEM,
BbI3BaHHbLIM OMYyXONSIMW FOIOBHOMO MO3ra, Mbl pacLieHu-
N Nerkyr BOrHyTOCTb (<1/3 BbICOTbI Ceana) BepXHeN
NOBEPXHOCTW MMNOdM3apHON MKW, MOPOr aHOMarnuu.
YacToTa nycToro TypeLkoro ceana yBenuumanach C
yBenuyeHmem obbema onyxonu. beino noctynnposaHo,
41O Yem Bornblue pasmep onyxonu, TeM bGonbLuee gaB-
neHune oHa 6yaeT okasbiBaTb Ha CEAO0 NO CPaBHEHMIO C
onyxonsmu HebonbLuoro pasmepa. M 3abonesaemocTb
Takke, No-BMANMOMY, YBENMYMBaETCS C BO3pactom. B
3TOM aHanu3e MeAeHHO pacTyLimMe MEeHUHIMOMbI No-
kasanu 6onee Bbicokyto YacTtoTy (88,9%) nycroro Ty-
peLKoro cefria, HECMOTPS Ha UCKIIOYEHWE Cry4aeB, KO-
TOpble NpopacTany HenocpeaCTBEHHO B MMNodun3apHyto
AMKY (MEHMHIMOMAa KaBEPHO3HOIO CUHYCa, MEHUHIMOMA
Byropka TypeLKoro ceana, KnMHouaHas MeHNHIMoma).
Mo cpaBHeHMIO ¢ 4OBPOKAYECTBEHHLIMU OMYXONAMM
BbIcTpopacTyLLue rnmarnbHbIe onyxonu (MynsTugopm-
Hasg acTpouuToma) nokasanu OTHOCUTENBbHO HU3KYHO
yacToTy (73%) NycToro TypeLKKoro ceAria no CpaBHEHMUIO
C MeHuHrmomamm[5]. Huskasa yactota nycrtoro Typeu-
KOro ceana npu arpeccuBHbIX rMManbHbIX OMYXOMsX
MOXeT ObITb 0ObsiCHEHa NPUPOAOK 3TUX OMyXOnewn,
KoTopas MMeeT TeHAEHLUMI0 npopacTaTb B COCefHue
CTPYKTYpbl, B OTNYME OT Npupoabl 6onee MeaneHHo
pacTyLLMX ONyXonen, NOBbILALNX BHYTPUYEpenHoe
AasneHne. OTHOCUTENbHAsA YacToTa MyCTOro TYPELIKOro
ceffia ong Apyrux naTonornii He MoxeT obcyxaaTbes
13-3a OTHOCMTENbHO HEBOMBbLLOrO YMcna CriyyYaes.

Mopdonornyeckune nameHeHns rmnogusa y 6onb-
HbIX C OMYyXONSAMU FONIOBHOrO Mo3ra (NnycToe TypeLkoe
ceano Ha oHe Onyxornewn rofioBHOTO MO3ra) MOXHO
06BACHUTL ANUTENBHO COXPAHSIFOLLMMCS MOBbILLEHHbIM
BHYTpUYepenHbiM AaBreHvem n o6CcTpykumen nmkeo-
ponpoBOAsALLEro nyTu, YTO NPMBOAUT K OCriabneHuto
cennapHoun gnadparmbl, YTO NPUBOAUT K 0BpasoBaHuio
rpbbk1, 6asanbHOM LUMCTEPHanNbHOW NayTUHHOM 06o-
FIOYKM B TypeLkoe Cearo.

BeccumnToMHbIE criydamn He TpebyoT neyeHus, HO
Heobxoammo nepuognyveckoe HabnwogeHue. lNMyctoe
TypeLKoe Ceas1o CBA3aHO C HEMPOPaaNOornYECKUMm 1
3HAOKPUHHBLIMY cMMNTOMamu. [lokaszaHns K xmpypruye-
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CKOMY IeYEeHUNI0 NYCTOro TYPeELIKOro ceana: NMMKBOpHas
puHOpes n3-3a pucka MeHuHruta[5,6], HapyweHue
3peHns, pe3koe MNOBbILLIEHNE BHYTPUYEPENHOro AaB-
nexusa[7,8].

MocTynupyeTcs, 4To NycToe TypeLiKoe ceano MOXeT
MMETb CMMNTOMBbI, BKItOYas NMKBopeto, B nitoboe Bpems
C MOMEHTa 3anorfHeHus AHa TypeLKoro ceana fnKBo-
poM. XOTS MblHE MOXET 06bACHUTbL TOYHbIV MEXaHU3M
TOro, Kak Nycroe TypeLKoe Ceario MOXET Bbl3blBaTb
TNIMKBOPHYHO PUHOPEID, BO3MOXHbI MEXaHWU3M, KOTOPbIN
Mbl lyMaem, TaKkoB.

B KnMHMYecKknXx ycrnoBmaxX npu NedYeHun onyxonen
roOrioBHOrO MO3ra XMpYpr AOMKEH 3HAaTb O BO3MOXHOCTU
TOrO, YTO MYCTOE TypeLKoe ceasno MOXeT BblTb OCNOX-
HeHo. W, kak B neproa neveHuns, Tak 1 nocre nepuoaa
nevYeHnst, XMpypr AOImKeH OLEHUTb N NOArOTOBUTLCH K
BO3MOXXHOCTSIM 3TUX OCITOXHEHWUI 1 BapuaHTam rneve-
HUSA 3TUX OCNOXHEHUI [9].

CylecTByeT 3Ha4YnTENbHOE KOMMYECTBO NuUTe-
paTypbl O NepPBMYHOM CUHAPOME MYCTOro TYPEeLKOro
ceana n nNyctomy TypeukoMy ceany, Bbi3BaHHOMY
XVPYPruyeckum BMeLLaTenbCTBOM, fly4eBon Tepanuen
unu xvmmmnotepanuven runodusapHon amku [10]. Ho B
nuTepaType He 6bINo YETKNX COOBLLEHNI O MYCTOM Ty-
peLKoM ceane, BTOPUYHOM MO OTHOLLEHMIO K OMYXOMNsM
rorioBHOrO Moa3ra.

3akntoyeHue. bonbHble C OCNOXHEHNEM BTOPUY-
HOro CMHAPOMa MyCTOro TYPELKOro ceana HyxaarTcs
B nepuoanyeckom obcrneaoBaHum 1 neyveHur no no-
BOAY rMNonuTymMTapmuamMa, NIMKBOPHOM PUHOPEN, Hapy-
LIEHWI 3peHns. Y NauMeHTOB C ONYXOMblo FOSIOBHOMO
Mo3ra Heobxoaummo TlwartensHoe obcrnegoBaHve Ha
npegMeT 4acToTbl BTOPUYHOIO CUMHApPOMA MYyCTOro
TypeLKoro cegna c ucnonb3dosaHnem MPT ronosHoro
Moa3ra.

Mpo3payHocmb uccnedosaHusl. ViccinedosaHue He
umerno crioHcopckoli MoAOepKU. ABmop Hecem rOHYH
omeemcmeeHHOCMb 3a npedocmasrieHue OKoHYamersib-
HOU 8epcuu pyKornucu 8 neyame.

Heknapayusi o puHaHcoebix u Opyaux e3aumMo-
omHouweHusix. Bce aemopbl npuHumanu yd4acmue 8
paspabomke kKoHuenuuu, du3aliHa uccriedosaHusi U 8
HarnucaHuu pykornucu. OKOHYamesibHasi 8epcusi pyKonucu
6bi1a 0006peHa scemu asmopamu. ABmopbI He royyanu
20Hopap 3a uccredosaHue.
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