ISSN 2500-1388 (Print)

www.innoscience.ru ISSN 2618-754X (Online)

Tom 9 (3)
2024

Hayka n MHHoBaUuun
B MEIMIIMHE oo

Science & Innovations in Medicine

JleweHne
KapOMOTOKCUYHOCTU
y NAaLMEHTOK C MHBA3UBHbIM
pPaKkoM MOJSIOYHOW XKernesbl
Ha aTane HeoaablBAHTHOMN
XUMmnoTepanum

BpagucucTonus ' v 1 Bradysystole
npu condpunnsaummn S > :‘- in permanent
npeacepawii: e atrial fibrillation:
KIMMHUYECKOE 3HaYeHune . clinical importance
1 MoLenupoBaHue : LR and modeling

B 9KCMNepUMeHTe ‘ NS in experiment

Treatment
of cardiotoxicity
in patients with invasive
breast cancer during
neoadjuvant
chemotherapy




3 CAMAPCKUNI
= I'OCW:I,APCTBEH“H bl
MEOULMNHCKUU
YHWBEPCUTET

Yupenurtesns u u3xaTesb
$I'BOY BO CamI'MV Munsnpasa Poccun

3aperucrprpoBa PejiepasbHO# CIyK60i

110 Ha30py B cdepe CBsi3, MHOPMAIMOHHBIX
TeXHOJIOTHI 1 MACCOBBIX

koMMyHHKanuii (Pockomuazop) 06.06.2016.
Perucrpanmonnsiit Ne dC 77-65957

ISSN 2500-1388 (Print)
ISSN 2618-754X (Online)

IlepuopuaHOCTE: 4 HOMepa B TOfI.

KypHan Bkniouen B Ilepeyens Bexymux
Hay4HBIX JKypHaoB 1 m3nanuii BAK (K2)

HNnupexcanus

DOAJ

Poccuiickuit Uunexc Hayunoro Llutuposanus
(eLibrary.ru)

Cyberleninka

Google Scholar

Ulrich's Periodicals Directory

Dimensions

Crossref

ApxuB HOMepoB: www.innoscience.ru
OTKPBITHIH OCTYI K apXHBaM
M TeKyIIIHM HOMepaM.

IIpuem crareii B 2KypHaI:
https://innoscience.ru/2500-1388/author/submit/1
IIpaBuia nmy0JIMKaIMH AaBTOPCKHX MaTepPHAJIOB:
https://innoscience.ru/2500-1388/about/submissions

Anpec u3garess U pefaKIHH:

yii. Yanaesckasi, 89, r. Camapa, Poccusi, 443099.
Ten.: + 7 (846) 374 10 04.

E-mail: edition@innoscience.ru

3aB. pemaknueii: Credanckas A.B.
(e-mail: a.v.stefanskaya@samsmu.ru)
IlepeBopunk: Kanuuuu K.M.
KoppexTop: Yaitnnkosa U.H.
Bepcrka: OBunnHuKoBa T.U.

IMonmnucano B neyars: 15.09.2024
Beixon B cer 25.09.2024
Ortnedarano: OO0 «IlIpaiim».
Baiikaneckuii nep., 12, r. Camapa,
Poccus, 443079.

Ten.: +7 (846) 922 62 90.

®opmar 60 x 90%. ITeuars opceTHas.
3aka3 Ne1003.

Ve new. 1. 9.

Tupax 250 ak3.

U DTO KOHTEHT OTKpBITOTO IOCTYIIA,
pacpocTpaHsieMsli 110 JinteHsuu Creative
Commons Attribution License, xoTopas
paspelnaeT HeorpaHMYEHHOE UCIIOIb30BaHHUe,
pacrpocTpaHeHye U BOCIIPOU3Be/ieH e Ha JII060M
HOCHTeJIe IIPU YCIIOBUH IPABUIIbHOI'O ITUTUPOBAHUSA
opuruHaibHO# pabotel. (CC BY 4.0)

© AsBropckuit KojiiekTiB; Camapckuii
FOCy)IapCTBeHHI)Il;I Me/:[PILU/IHCKI/H‘;I YHHUBEpPCHUTET
(cocTaBiieHue, U3aiiH, MaKeT)

www.innoscience.ru

HAYKA K UHHOBALUWK B MEOAULIMHE

Tom 9 | Bemyck 3 | 2024 | MH3paercs c 2016 r.
HAYYHO-ITPAKTUYECKWH PEIIEH3UPYEMBIN }KYPHAJI

I[TIABHBIM PEJIAKTOP

KosncanoB A.B., npodeccop PAH, a.M.1H., npodeccop (Camapa, Poccust)

ORCID: 0000-0002-4144-7090

3AMECTUTEJIU ITTABHOI'O PEJAKTOPA
Korenbnukos IIL., akanemux PAH, n.m.H., npodeccop (Camapa, Poccust)

ORCID: 0000-0001-7456-6160

Haseigxun WU.JL., n.M.H., npodeccop (Camapa, Poccus)

ORCID: 0000-0002-4318-4247
HAYYHBIV PEJAKTOP

Py6anenxo O.A., 1.M.H., noriedt (Camapa, Poccus)

ORCID: 0000-0001-9351-6177

OTBETCTBEHHBIV CEKPETAPH

Ba6anos C.A., 1.M.H., npodeccop (Camapa, Poccus)

ORCID: 0000-0002-1667-737X

PEJAKIIMOHHASA KOJUIET'SL

ArpanoBuy H.M., 1.M.H.,
npodeccop (CraBpomnosb, Poccust)
ORCID: 0000-0002-3717-7091
BaiipukoB U.M., unen-kopp. PAH, n.m.H.,
nipodeccop (Camapa, Poccus)
ORCID: 0009-0005-1170-8180
Benos }0.B., akan. PAH, n.M.H.,
npodeccop (Mockga, Poccus)
ORCID: 0000-0002-9280-8845
Vico L., noxTop MemunyHsl,
npodeccop (Cent-IOtheH, Ppanrus)
ORCID: 0000-0002-2110-287X
Bunnukos /I.B., 1.M.H.

(Anmartsl, Pecniybnuka Kazaxcran)
ORCID: 0000-0003-0991-6237
Bosnogsa JI.T., n.M.H., mpodeccop
(Camapa, Poccus)

ORCID: 0000-0002-8510-3118
Galati G., IOKTOp MeIUIIUHEI
(Munan, Urtanus)

ORCID: 0000-0002-8001-1249
Gonda X., TOKTOp MeIMIIUHBI
(Bymanernr, Benrpus)

ORCID: 0000-0001-9015-4203

De Berardis D., 1oxTop MeUITUHEL,
npodeccop (Tepamo, Utanus)
ORCID: 0000-0003-4415-5058

De Sousa A., JOKTOp MeJIUIIMHBI,
npodeccop (Mymbau, Unnust)
ORCID: 0000-0001-8466-5648
Hymisikos JI.B., n.M.H., npodeccop
(Camapa, Poccus)

ORCID: 0000-0002-6453-2976
3onoroBckas U.A., n.M.H.,

nonent (Camapa, Poccust)

ORCID: 0009-0006-8541-9100
Karanos O.H., 1.M.H., npodeccop
(Camapa, Poccus)

ORCID: 0000-0002-4569-1031
Cumming P., 1okTop MeauIuHE,
npodeccop (bepn, IlIBeiinapust)
ORCID: 0000-0002-0257-9621
Kamnan A.fL., 1.6uomn.H., npodeccop
(Kamuuunrpag, Poccus)

ORCID: 0000-0002-3912-4639
Kirk O., nokrop MenumuHsl, mpodeccop
(Komenraren, Janus)

ORCID: 0000-0003-1995-1837
Kucenes A.P., 1.M.H., npodeccop
(Caparos, Poccus)

ORCID: 0000-0003-3967-3950
Koznos C.B., 1.M.H., mpodeccop
(Camapa, Poccus)

ORCID: 0000-0002-5480-961X

KoroBckasn }0.B., 1.M.H., npodeccop
(Mockga, Poccus)

ORCID: 0000-0002-1628-5093
Kypxun B.A., 1.¢bapM.H., npodeccop
(Camapa, Poccus)

ORCID: 0000-0002-7513-9352
JleGeneB M.A., npodeccop

(Mockga, Poccust)

ORCID: 0000-0003-0355-8723
Lichtenberg A., 10KTOp MeJUIIUHEI,
nipodeccop (droccenvropd, 'epmanmis)
ORCID: 0000-0001-8580-6369
Macnsaxosa I'H., 1.M.H., npodeccop
(Caparos, Poccus)

ORCID: 0000-0001-8834-1536
Mowmor A.IL, 1.M.H., mpodeccop
(Bapnayi, Poccus)

ORCID: 0000-0002-8413-5484
Hopxun U.A., 1.M.H., mpodeccop
(Caparos, Poccus)

ORCID: 0000-0002-6770-3398
IToBepennoBa U.E., 1.M.H., mpodeccop
(Camapa, Poccus)

ORCID: 0000-0002-2594-461X
ITonexapesa JI.H., TOKTOp MeTUIIMHBI
(KormenrareHn, [lanust)

ORCID: 0000-0003-3187-0597
ITocnenoBa T.HU., 1.M.H., npodeccop
(HoBocubupck, Poccust)

ORCID: 0000-0002-1261-5470
Py6uukoBuy C.II., wien-kopp.
HarpioHasnbHoO# akafemMun Hayk Benmapyc,
JI.M.H., npodeccop (MuHck, benapycs)
ORCID: 0009-0000-7353-2233
Poio1oB C.A., xaH/1.610J.HayK
(Kpacnopapckwuii kpait, Poccus)
ORCID: 0000-0001-7786-1878
Cauory6 I'H., n.M.H., mpodeccop
(Canxkr-Ilerep6ypr, Poccus)

ORCID: 0000-0001-8951-1680
Cadyanosa I.I11., 1.M.H., npodeccop
(Yda, Poccus)

ORCID: 0000-0003-2627-0626
Stefanidis A., 10KTOp MeUIIHHBI,
nipodpeccop (ITupeit, I'perus)

ORCID: 0000-0001-5814-1859
Txauesa O.H., n.M.H., mpodeccop
(Mockga, Poccust)

ORCID: 0000-0001-5451-2915
Fountoulakis K., noxrop MequiuHer,
npodeccop (Canonuky, I'perust)
ORCID: 0000-0001-5503-0811

161


mailto:edition@innoscience.ru
mailto:a.v.stefanskaya@samsmu.ru
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3717-7091
https://orcid.org/0009-0005-1170-8180
https://orcid.org/0000-0002-9280-8845
https://orcid.org/0000-0002-2110-287X
https://orcid.org/0000-0003-0991-6237
https://orcid.org/0000-0002-8510-3118
https://orcid.org/0000-0002-8001-1249
https://orcid.org/0000-0001-9015-4203
https://orcid.org/0000-0003-4415-5058
https://orcid.org/0000-0001-8466-5648
https://orcid.org/0000-0002-6453-2976
https://orcid.org/0009-0006-8541-9100
https://orcid.org/0000-0002-4569-1031
https://orcid.org/0000-0002-0257-9621
https://orcid.org/0000-0002-3912-4639
https://orcid.org/0000-0003-1995-1837
https://orcid.org/0000-0003-3967-3950
https://orcid.org/0000-0002-5480-961X
https://orcid.org/0000-0002-1628-5093
https://orcid.org/0000-0002-7513-9352
https://orcid.org/0000-0003-0355-8723
https://orcid.org/0000-0001-8580-6369
https://orcid.org/0000-0001-8834-1536
https://orcid.org/0000-0002-8413-5484
https://orcid.org/0000-0002-6770-3398
https://orcid.org/0000-0002-2594-461X
https://orcid.org/0000-0003-3187-0597
https://orcid.org/0000-0002-1261-5470
https://orcid.org/0009-0000-7353-2233
https://orcid.org/0000-0001-7786-1878
https://orcid.org/0000-0001-8951-1680
https://orcid.org/0000-0003-2627-0626
https://orcid.org/0000-0001-5814-1859
https://orcid.org/0000-0001-5451-2915
https://orcid.org/0000-0001-5503-0811
https://orcid.org/0000-0002-4144-7090
https://orcid.org/0000-0001-7456-6160
https://orcid.org/0000-0002-4318-4247
https://orcid.org/0000-0001-9351-6177
https://orcid.org/0000-0002-1667-737X

SAMARA
— STATE

MEDICAL

UNIVERSITY

Founder and Publisher
Samara State Medical University

Registered by the Federal Service for Supervision
of Communications, Information Technology

and Mass Media (Roskomnadzor) 06.06.2016.
Registration number FS 77-65957

ISSN 2500-1388 (Print)
ISSN 2618-754X (Online)

Publication frequency: quarterly.

Indexation

DOAJ

Russian Science Citation Index (eLibrary.ru)
Cyberleninka

Google Scholar

Ulrich’s Periodicals Directory

Dimensions

Crossref

Journal archive:
www.innoscience.ru
Archive and current issues
are in open access.

Articles submission:
https://innoscience.ru/2500-1388/author/submit/1
Author Guidelines:
https://innoscience.ru/2500-1388/about/submissions

Publisher and editorial

office address:

89 Chapaevskaya st., Samara, Russia, 443099.
Tel.: + 7 (846) 374 10 04.

E-mail: edition@innoscience.ru

Executive editor: Alla V. Stefanskaya
(e-mail: a.v.stefanskaya@samsmu.ru )
Translator: Konstantin M. Kalinin
Proofreader: Inna N. Chainikova
Layout editor: Tat'yana I. Ovchinnikova

Signed for printing: 15.09.2024
Publication 25.09.2024

Printed by: LLC "Prime"

12 Baikalsky lane,

Samara, Russia, 443079.

Tel.: +7 (846) 922 62 90.
Order: No1003

This is an open access content distributed
under the Creative Commons Attribution License
which permits unrestricted use, distribution, and
reproduction in any medium, provided the original
work is properly cited. (CC BY 4.0)

© Authors; Samara State Medical University
(Compilation, Design, and Layout)

162

SCIENCE & INNOVATIONS IN MEDICINE

Volume 9 | Issue 3 | 2024 |

Founded in 2016

QUARTERLY PEER-REVIEWED MEDICAL JOURNAL

EDITOR-IN-CHIEF

Aleksandr V. Kolsanov, Professor of the Russian Academy of Sciences,
MD, Dr. Sci. (Med.), Professor (Samara, Russia)

ORCID: 0000-0002-4144-7090
DEPUTY EDITOR-IN-CHIEF

Gennadii P. Kotelnikov, Academician of the Russian Academy of Sciences,
MD, Dr. Sci. (Med.), Professor (Samara, Russia)

ORCID: 0000-0001-7456-6160

Igor L. Davydkin, MD, Dr. Sci. (Med.), Professor (Samara, Russia)

ORCID: 0000-0002-4318-4247
SCIENCE EDITOR

Olesya A. Rubanenko, MD, Dr. Sci. (Med.), Associate Professor (Samara, Russia)

ORCID: 0000-0001-9351-6177
RESPONSIBLE SECRETARY

Sergei A. Babanov, MD, Dr. Sci. (Med.), Professor (Samara, Russia)

ORCID: 0000-0002-1667-737X

EDITORIAL BOARD

Nadezhda V. Agranovich, MD, Dr. Sci. (Med.),
Professor (Stavropol, Russia)

ORCID: 0000-0002-3717-7091

Ivan M. Bairikov, Corresp. member of the
Russian Academy of Sciences, MD, Dr. Sci.
(Med.), Professor (Samara, Russia)
ORCID: 0009-0005-1170-8180

Yurii V. Belov, Academician of the Russian
Academy of Sciences, MD, Dr. Sci. (Med.),
Professor (Moscow, Russia)

ORCID: 0000-0002-9280-8845

Laurence Vico, MD, Professor
(Saint-Etienne, France)

ORCID: 0000-0002-2110-287X

Denis V. Vinnikov, Dr. Sci. (Med.)
(Almaty, Kazakhstan)

ORCID: 0000-0003-0991-6237

Larisa T. Volova, MD, Dr. Sci. (Med.),
Professor (Samara, Russia)

ORCID: 0000-0002-8510-3118

Giuseppe Galati, MD (Milan, Italy)
ORCID: 0000-0002-8001-1249

Xenia Gonda, MD, Professor

(Budapest, Hungary)

ORCID: 0000-0001-9015-4203

Domenico De Berardis, MD, Professor
(Teramo, Italy)

ORCID: 0000-0003-4415-5058

Avinash De Sousa, MD, Professor
(Mumbai, India)

ORCID: 0000-0001-8466-5648

Dmitrii V. Duplyakov, MD, Dr. Sci. (Med.),
Professor (Samara, Russia)

ORCID: 0000-0002-6453-2976

Irina A. Zolotovskaya, MD, Dr. Sci. (Med.),
Associate Professor (Samara, Russia)
ORCID: 0009-0006-8541-9100

Oleg I. Kaganov, MD, Dr. Sci. (Med.),
Professor (Samara, Russia)

ORCID: 0000-0002-4569-1031

Paul Cumming, MD, Professor

(Bern, Switzerland)

ORCID: 0000-0002-0257-9621

Aleksandr Ya. Kaplan, Dr. Sci. (Bio.),
Professor (Kaliningrad, Russia)

ORCID: 0000-0002-3912-4639

Ole Kirk, MD, Professor

(Copenhagen, Denmark)

ORCID: 0000-0003-1995-1837

Anton R. Kiselev, MD, Dr. Sci. (Med.),
Professor (Saratov, Russia)

ORCID: 0000-0003-3967-3950

Sergei V. Kozlov, MD, Dr. Sci. (Med.),
Professor (Samara, Russia)

ORCID: 0000-0002-5480-961X

Yuliya V. Kotovskaya, MD, Dr. Sci. (Med.),
Professor (Moscow, Russia)

ORCID: 0000-0002-1628-5093

Vladimir A. Kurkin, Dr. Sci. (Pharm.),
Professor (Samara, Russia)

ORCID: 0000-0002-7513-9352

Mikhail A. Lebedev, PhD, Professor
(Moscow, Russia)

ORCID: 0000-0003-0355-8723

Artur Lichtenberg, MD, PhD, Professor
(Dusseldorf, Germany)

ORCID: 0000-0001-8580-6369

Galina N. Maslyakova, MD, Dr. Sci. (Med.),
Professor (Saratov, Russia)

ORCID: 0000-0001-8834-1536

Andrei P. Momot, MD, Dr. Sci. (Med.),
Professor (Barnaul, Russia)

ORCID: 0000-0002-8413-5484

Igor A. Norkin, MD, Dr. Sci. (Med.),
Professor (Saratov, Russia)

ORCID: 0000-0002-6770-3398

Irina E. Poverennova, MD, Dr. Sci. (Med.),
Professor (Samara, Russia)

ORCID: 0000-0002-2594-461X

Darya N. Podlekareva, MD, PhD,
Professor (Copenhagen, Denmark)

ORCID: 0000-0003-3187-0597

Tatyana I. Pospelova, MD, Dr. Sci. (Med.),
Professor (Novosibirsk, Russia)

ORCID: 0000-0002-1261-5470

Sergey P. Rubnikovich, Corresp. member
of the National Academy of Sciences of Belarus,
MD, Dr. Sci. (Med.) (Minsk, Belarus)
ORCID: 0009-0000-7353-2233

Stanislav A. Rybtsov, Cand. Sci. (Bio.)
(Krasnodar region, Russia)

ORCID: 0000-0001-7786-1878

Galina N. Salogub, MD, Dr. Sci. (Med.),
Associate Professor (Saint Petersburg, Russia)
ORCID: 0000-0001-8951-1680

Guzyal S. Safuanova, MD, Dr. Sci. (Med.),
Professor (Ufa, Russia)

ORCID: 0000-0003-2627-0626
Alexandros Stefanidis, MD, Professor
(Piraeus, Greece)

ORCID: 0000-0001-5814-1859

Olga N. Tkacheva, MD, Dr. Sci. (Med.),
Professor (Moscow, Russia)

ORCID: 0000-0001-5451-2915
Konstantinos Fountoulakis, MD,
Professor (Thessaloniki, Greece)

ORCID: 0000-0001-5503-0811

www.innoscience.ru


mailto:edition@innoscience.ru
mailto:a.v.stefanskaya@samsmu.ru
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-3717-7091
https://orcid.org/0009-0005-1170-8180
https://orcid.org/0000-0002-9280-8845
https://orcid.org/0000-0002-2110-287X
https://orcid.org/0000-0003-0991-6237
https://orcid.org/0000-0002-8510-3118
https://orcid.org/0000-0002-8001-1249
https://orcid.org/0000-0001-9015-4203
https://orcid.org/0000-0003-4415-5058
https://orcid.org/0000-0001-8466-5648
https://orcid.org/0000-0002-6453-2976
https://orcid.org/0009-0006-8541-9100
https://orcid.org/0000-0002-4569-1031
https://orcid.org/0000-0002-0257-9621
https://orcid.org/0000-0002-3912-4639
https://orcid.org/0000-0003-1995-1837
https://orcid.org/0000-0003-3967-3950
https://orcid.org/0000-0002-5480-961X
https://orcid.org/0000-0002-1628-5093
https://orcid.org/0000-0002-7513-9352
https://orcid.org/0000-0003-0355-8723
https://orcid.org/0000-0001-8580-6369
https://orcid.org/0000-0001-8834-1536
https://orcid.org/0000-0002-8413-5484
https://orcid.org/0000-0002-6770-3398
https://orcid.org/0000-0002-2594-461X
https://orcid.org/0000-0003-3187-0597
https://orcid.org/0000-0002-1261-5470
https://orcid.org/0009-0000-7353-2233
https://orcid.org/0000-0001-7786-1878
https://orcid.org/0000-0001-8951-1680
https://orcid.org/0000-0003-2627-0626
https://orcid.org/0000-0001-5814-1859
https://orcid.org/0000-0001-5451-2915
https://orcid.org/0000-0001-5503-0811
https://orcid.org/0000-0002-4144-7090
https://orcid.org/0000-0001-7456-6160
https://orcid.org/0000-0002-4318-4247
https://orcid.org/0000-0001-9351-6177
https://orcid.org/0000-0002-1667-737X

Science & Innovations in Medicine Vol.9(3)/2024

COJOEPXAHUE

COOEPXAHUE | CONTENTS

AHATOMMUH A YEJIOBEKA

10.0. XKapukos, A.H. Madxuaxmedosa, 51.B. Kucenesa,
P.B. MacneHHukoB, A.M. Anuesa, T.C. XXapukoBa,
B.H. HukoneHko

ComaToTun 1 MMKPOGUOM: TEHAEHLIUU
W KoppensiuMm npy LMppo3se neyYeHu

B.H. Moposos

YnbTpacTpyKkTypa TMPOLMTOB, OLIEHKa UX
(PYHKLMOHaNbHOro COCTOSAHUA Nocne ANUTENbHOro
BO3/encTBUA GeH3oaTa HaTPUA U MOAENNPOBaHUA
nepenoma koctei u o6ocHoBaHue 3¢ppeKTUBHOCTHU
MeKcuAaona u ceneHasbl

J1.0. Wanukoga, [1.H. JlaweHko, HO.B. 'ynuHa,
B.A. Manuak6aposa, A.B. MepexHukosa, M.M. XXaHemoBa

Mopdonornyeckue MeToabl U3y4eHUs aHaTOMUMN
1 Tonorpacum opraHoB M CTPYKTYpP Ta3a YenioBeka
B NJIOAHOM NepuoAe OHToreHesa

TEPOHTOJIOI'v{ U TEPUATPUSA

H.A. MepBbiwuH, C.B. byneakosa, PA. [ankuH,
E.A. Jlebedena, O.H. BacunbkoBa, A.A. YepmuuweBa

MpuMeHeHne KIIMHMYEeCKOro KanbKynsatopa

ANS onpegeneHus TeMna pasBUTUS XPOHUYECKOMN
60ne3Hn No4ek y NOXUIbIX NAaLMEHTOB C CaxapHbIM
avabetom 2 Tuna

KAPIHUOJ/IOI'UA
O.A. lepmaHoBa, KO.B. LLykuH, [x. Fanamu,
P.3.®. lNeopemmu

Bpaaucuctonus npu ubpunnauuu npeacepanmn:
KNMHUYECKoe 3HaYeHue U MoaenuposaHue
B 3KCNepuMeHTe

A.C. CaxuHa, O.H. KypoukuHa, A.B. bapaHos, [].A. Kopomkos

MpepunkTopbl pUcKa HEGNaronpUsATHbIX COGbITUIA
B OTAAJSIEHHOM nepuoge y nauueHToB
C XPOHUYECKOW cepaeYHOin HefOCTaTOYHOCTbIO

OHKOJIOTUA
IA. MzHamenko, W.E. Cedakos, O.B. KonbkiveBa,
0.U. KazaHos, A.E. Opnos, H.H. boHOapeHko

NeuyeHune KapAUOTOKCUYHOCTU Y NAaLMEeHTOK
C UHBA3UBHbIM pPakoM MOJI04YHOW Xenesbl
Ha 3Tane HeoaAbHOBAHTHOWN XxuMuoTepanuu

l

B.B. Moodonbckull, Y. CmaHoeBuY, E.A. lNodonbckas

OpraHu3auuoHHbIe 0OCOGEHHOCTU BbisSIBNIEHUS
BTOPUYHOrO METaxXpPOHHOTO NepPBUYHO-MHOXECTBEHHOI0
KOJIOpPEeKTaNnbHOro paka B rpynne nauueHToB

C BHEKMLIEYHON OHKONOrM4ecKon naronorven

OTOPHUHOJIAPHHI'OJIOT'HUS

M.B. Komapos, A.A. ®edomosa, E.B. be3apykosa

3HavyeHue racTpoasodpareanbHoi pedriloKCHOW
6onesHu B hpopMMpOBaHMM NAaTONOIMKN CPeAHEero yxa

TPABMATOJIOI'SI 1 OPTOIIEAMS

.I1. KomenbHukos, [].C. Kydawes, t0.B. Jlapues,

C.[. ByeB-PamHukos, [J.A. JoneywkuH, B.I. AcampsiH,
H.A. Uepbamos

OnepaTuMBHOE fle4eHUe XOHAPanbHbIX AeeKToB
KOJIEHHOro cycTaBa M HOBbIi B3rnsig Ha ponb

U MECTO MO3au4HOI ayTOXOHAPOMNIACTUKU

XUPYPI'Ud
A.A. AHopees, A.A. yxos, A.l1. Ocmpoyuwiko,
A.10. lanmuésa, [].A bokoB, H.O. Muxatinos, .A. KoHoBanos

ABTOMaTU3UPOBaHHbIE U POGOTU3UPOBaHHbIE
CUCTEMbI B XUPYPru4ecKoil NpakTuke

A.A. JlucuysbiH, B.M. 3emnsaHot, M.M. Haxymos,
3.P. Wagpueynnuna, C.B. lllycmos, N.A. BexmepeBa

MNepBuYHbIA TMNEepanbAOCTEPOHNU3M
C co4YeTaHHOW ceKkpeLuven KopTusona

www.innoscience.ru

164

169

175

182

190

197

203

210

216

222

231

237

ATOMY

Yurii O. Zharikov, Aida N. Gadzhiakhmedova, Yana V.
Kiseleva, Roman V. Maslennikov, Aliya M. Aliyeva, Tatyana S.
Zharikova, Vladimir N. Nikolenko

Somatotype and microbiome: trends

and correlations in liver cirrhosis

Vitalii N. Morozov

Ultrastructure of thyrocytes, assessment of their
functional state after prolonged exposure to sodium
benzoate and simulation of bone fractures and
justification for the effectiveness of mexidol and selenase

Lyudmila O. Shalikova, Diana N. Liashchenko, Yuliya V.
Gulina, Viktoriya A. Galiakbarova, Anna V. Merezhnikova,
Madina M. Zhanetova

Morphological methods in the study of the anatomy
and topography of the human pelvic organs
and structures in the fetal period of ontogenesis

OLOGY AND GERIATRICS

Nikolai A. Pervyshin, Svetlana V. Bulgakova,

Rudolf A. Galkin, Elena A. Lebedeva,

Volha N. Vasilkova, Angelina A. Chertischeva

The use of a clinical calculator to determine the rate
of development of chronic kidney disease

in elderly patients with type 2 diabetes mellitus

OGY
Olga A. Germanova, Yurii V. Shchukin,
Giuseppe Galati, Roberto Enrico Franco Pedretti

Bradysystole in permanent atrial fibrillation:
clinical importance and modeling in experiment

Anastasiya S. Sazhina, Olga N. Kurochkina,
Aleksandr V. Baranov, Dmitrii A. Korotkov

Long-term risk predictors of adverse events
in patients with chronic heart failure

Grigorii A. Ignatenko, Igor E. Sedakov, Olga V. Kolycheva,
Oleg I. Kaganov, Andrei E. Orlov, Nadezhda N. Bondarenko

Treatment of cardiotoxicity in patients with invasive
breast cancer during neoadjuvant chemotherapy

Vladimir V. Podolskii, Uglesha Stanoevich,
Elena A. Podolskaya

Organizational features of detection of secondary
metachronic primary multiple colorectal cancer
in a group of patients with extracolorectal malignancies

OLARYNGOLOGY
Mikhail V. Komarov, Anastasiya A. Fedotova,
Evgeniya V. Bezrukova
The role of gastroesophageal reflux disease
in the middle ear pathology formation
OLOGY AND ORTHOPEDICS

Gennadii P. Kotelnikov, Dmitrii S. Kudasheyv, Yurii V. Lartsev,
Sergei D. Zuev-Ratnikov, Dmitrii A. Dolgushkin,

Vardan G. Asatryan, Nikita D. Shcherbatov

Surgical treatment of the knee joint for chondral
defects and a new approach to the role and place

of mosaic autochondroplasty

Aleksandr A. Andreev, Aleksandr A. Glukhov,
Anton P. Ostroushko, Anastasiya Yu. Laptieva,
Dmitrii A. Bokov, Nikolai O. Mikhailov, Pavel A. Konovalov

Automated robotic systems in surgical practice
Aleksandr A. Lisitsyn, Vyacheslav P. Zemlyanoi,

Mikhail M. Nakhumov, Zulfiya R. Shafigullina,
Sergei B. Shustov, Irina A. Bekhtereva

Primary hyperaldosteronism
with concomitant cortisol secretion

163



AHaToMuA Yenoseka

OpwurnHansHoe uccnegosanue | Original study article
https://doi.org/10.35693/SIM630041

Hayka n uHHosauuun B meaununHe T.9(3)/2024

©@@This work is licensed under CC BY 4.0
© Authors, 2024

Somatotype and microbiome:
trends and correlations in liver cirrhosis

Yurii O. Zharikov?, Aida N. Gadzhiakhmedova?, Yana V. Kiseleva?, Roman V. Maslennikov?,
Aliya M. Aliyeval, Tatyana S. Zharikova?, Vladimir N. Nikolenko?
1].M. Sechenov First Moscow State Medical University (Sechenov University)
(Moscow, Russian Federation)
2Pirogov Russian National Research Medical University (Moscow, Russian Federation)

Abstract

Aim - to identify a correlation between the somatotype of a patient with liver
cirrhosis and changes in the composition of the intestinal microbiota.
Material and methods. The study included 46 patients diagnosed with liver
cirrhosis of various etiologies. The somatotype of the patients was determined
using a bioimpedance analyzer of body composition (ABC-01 "Medass").
The intestinal microbiota was analyzed once by 16s rRNA sequencing. The
processing of the received data was carried out using the program “Statistica".
Results. Among 46 patients diagnosed with liver cirrhosis, the majority
(26 patients) had a mesoendomorphic somatotype, 14 patients were
representatives of endomesomorphs. The predominance of representatives
of the genera Streptococcus (p-value = 0.02), Campylobacter (p-value = 0.049)
and Holdemanella (p-value = 0.048) was statistically significant in the group

of endomesomorphs, while bacteria from the genera Klebsiella (p-value =
0.01) and Gammaproteobacteria (p-value = 0.048) prevailed in the group
of mesoendomorphs (p-value = 0.02). Taxa of the intestinal microbiota of
Pyramidobacter were expressed in patients with the endomorphic somatotype
(p-value = 0.016).

Conclusions. Different somatotypes of patients with liver cirrhosis are
associated with certain taxa of the intestinal microbiota, which prevail over
other families of bacteria.

Keywords: bioimpedance analysis, somatotype, liver cirrhosis, intestinal
microbiota.
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ComaToTun nu MUKPOOMOM:
TeHAEHLUUU U Koppenauuu npu umppose nevyeHu

10.0. XXapukos!, A.H. Napxuaxmepnoral, §1.B. Kucenesa?, P.B. MacneHHukoB!,
A.M. Anuesa!l, T.C. XXapukosa?, B.H. HukoneHko!

IOIAQY BO lMepsbiit MTMY nmenn .M. CeveHoBa MuHagpaBa Poccun
(CeueHosckuin YHnepcuteT) (Mockea, Poccuiickas ®epepaums)
2prAOY BO PHNMY nmenn H.W. Mnporoea MuHagpasa Poccum (MockBa, Poccuiickas ®egepauns)

AHHOTaumsa

Iennb — BeIsSBIIEHNE KOPPEISIIHOHHLIX CBSI3ei MeX/y COMaTOTHUIIOM 60JIb-
HbIX nMppo3oM nedenu (LIIT) 1 U3MeHeHUSMU B COCTaBe UX KUIIEYHOU
MHUKPOOHUOTEL.

Marepuan u Merofbl. B nccienoBanne BKitodeHbI 46 NalueHToOB C Jya-
rao3om 111 paznuaHoi 3THONOrHK. BLIT OIIpesiesieH COMATOTHII ITAIlHeHTOB
IpY TIOMOIIY GMOMMITeJaHCHOTO aHanu3aropa cocrasa Tejla (ABC-01 «Me-
Jacc»). AHaNN3 KUIMIEYHOH MUKPOOHUOTHI IIPOBOAMIICS OMHOKPATHO METO0M
cekBeHHpoBaHus reHa 16S pPHK.

Pesynwrarer. Cpenu 46 nanyenTos ¢ auarao3oM LITT 6omnbyHCTBO (26 manu-
€HTOB) MeJI Me303HIOMOPQHBII COMATOTHII, 14 NaIMeHTOoB SIBISUIUCH Ipe-
CTaBUTENSIMU 3HI0Me30MopdoB. B rpyme 3H10Me30MOpHOB CTaTUCTHYECKU
3HAYMMBIM OKa3aJIOCh IpeobiIafiaHye IpeficTaBUTeNel pofioB Streptococcus
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(p-value = 0,02), Campylobacter (p-value = 0,049) u Holdemanella (p-value
= 0,048), B TO Bpems Kak B rpyIe Me303H10Mop¢OB peobnagaiy 6akTepun
u3 ponos Klebsiella (p-value = 0,01) u Gammaproteobacteria (p-value =
0,02). Takcon kumeyHoit MuUkpobuoTsl Pyramidobacter 6buti BbIpaXkeHbl Y
NalyeHToB C 3HA0MOopdHbEIM comaroTunoM (p-value = 0,016).

BriBoppl. Pasmiynele comarotunsl nanueHToB ¢ LITT accorurpoBassl ¢ ompe-
JleJIeHHBIMH TaKCOHAMH KUIIIeYHOM MUKPOOHOTBI, KOTOPBIe IIPeBaIMpyIOT Hajl
JIPyTUMU ceMeHCTBaMU GakTepuil.

KirroueBble cnoBa: 6MOMMIIeIaHCHBII aHAIN3, COMATOTHII, IIUPPO3 IIeYeHH,
MUKPOOHOTA KUIIIEYHHKA.

KoH}IuKT HHTepecoB: He 3asBileH.

www.innoscience.ru
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m INTRODUCTION
Cirrhosis is the final stage of chronic liver diseases of any
etiology. It has a progressive nature, and is accompanied
by changes in all organ systems and tissues of the human
body (digestive, nervous, endocrine, coagulation, etc.).
Liver cirrhosis (LC) has many life-threatening complications
(bleeding from esophageal varices, spontaneous bacterial
peritonitis, hepatic encephalopathy, etc.); it can be diagnosed at
late stages of the disease [1]. The number of patients diagnosed
with cirrhosis is steadily increasing, most frequent being the
cases of cirrhosis resulting from steatohepatitis, alcoholic
hepatitis, and long-term viral hepatitis coming first in etiology.

The only method of radical treatment of cirrhosis is
organ transplantation from a deceased or related donor
[2]. However, most patients on the transplant waiting list
die from complications of LC, while many patients cannot
apply for a transplant due to existing contraindications. That
is why measures to prevent complications and prolong the
compensated course of the disease come to the forefront of
LC treatment.

These measures also include correction of the intestinal
microbiota, which undergoes significant changes during
the course of LC. Some of the characteristic changes are
disturbances in the composition and quantity of intestinal
microbiota representatives (intestinal dysbiosis) and small
intestine bacterial overgrowth (SIBO) [3, 4].

In recent years, many studies were undertaken to prove the
benefits of using probiotics in the treatment of non-alcoholic
fatty liver disease, but the benefits of probiotics in cirrhosis
remain not fully established [5].

One of the possible reasons for the controversial results
of the studies is the lack of individual selection of probiotics
for each patient with cirrhosis.

m AIM

Identify a correlation between the changes of the intestinal
microbiota with the somatotype of a patient that might assist
implementation of an individual microbiota therapy and
improvement of prognosis for patients with liver cirrhosis.

The study included 46 patients with the diagnosis of liver
cirrhosis: 18 men and 28 women aged between 43 and 61. To
diagnose cirrhosis, general clinical studies were performed
(clinical and biochemical blood test, coagulogram), taking
of history, physical examination, ultrasound of abdominal
organs, esophago-gastroduodenoscopy (EGDS), blood test

www.innoscience.ru

for viral hepatitis B, C using ELISA and PCR, clarification
of alcohol history using the AUDIT questionnaire, blood
testing for autoantibodies for individuals suspected of having
autoimmune hepatitis. West-Haven criteria were used to
diagnose hepatic encephalopathy.

Somatotyping was performed using the Heath-
Carter automatic somatotype assessment protocol with
bioimpedancemetry (ABC-01 “Medass” analyzer). Bioadhesive
electrodes were fixed on the wrist and ankle joints of patients in
a supine position. The following formulas are implemented in
the software of the ABC-01 “Medass” bioimpedance analyzer
to calculate the somatotype components:

EN=0,15xBFM/BL; ME=0,15xBLM/BL;
EC=BL/BM"3; AC= 0,15xACM/BL,

where EN, ME and EC — bioimpedance assessments of
scores of endo-, meso- and ectomorphy, respectively; AC —
analog of the mesomorphy assessment score in terms of active
cell mass (ACM); BFM - body fat mass, BL — body length
(height), BLM — body lean mass, BM — body mass [6].

To determine changes in intestinal microbiota, a single stool
sample was collected from patients into a sterile container,
which was immediately frozen to -80°C. Extraction of DNA
was performed using the AmpliPrime DNA-sorb-AM reagent
kit (“NextBio” LLC), and the obtained material was stored
at -200C. Qualitative and quantitative DNA assessment was
performed using NanoDrop 1000 reagents (Thermo Fisher
Scientific, Waltham, USA). The amplification was performed
on the amplifier Applied Biosystems 2720 Thermal Cycler
(Applied Biosystems, CA, United States), using primers: TCG
TCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGG
GNGGCWGCAG (forward) and GTCTCGTGGGCTCGGAGA
TGTGTATAAGAGACAG-GACTACHVGGGTATCTAATCC
(reverse). Amplification program: 950C in the first 3 minutes;
30 cycles: 950C for 30 seconds, 550C for 30 seconds, 72°C
for 30 seconds; 720C for 5 minutes; 40C. DNA purification
was performed using magnetic particles Agencourt AMPure X
(Beckman Coulter, Brea, CA, USA). The concentration of the
obtained sSDNA was measured using the Qubit® 2.0 fluorimeter
(Invitrogen, Carlsbad, CA, USA).

The obtained data was processes in the STATISTICA 10
software suite (StatSoft Inc., Tulsa, OK, USA). For quantitative
indicators, the distribution pattern was determined using the
Shapiro-Wilk test, the median, interquartile range, mean value,
and standard deviation. In the case of normal distribution of
quantitative characteristics, comparative analysis was performed
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using Welch’s t-test (when comparing two groups) or ANOVA
analysis of variance (when comparing more than two groups).
For non-normally distributed quantitative traits, the Mann—
Whitney U test (when comparing two groups) or the Kruskal—
Wallis test (when comparing more than two groups) were used.
Values of p<0.05 were considered statistically significant.

m RESULTS

As far as the cirrhosis etiology is concerned, 32.6% were
patients with alcoholic cirrhosis, 10.9% with viral hepatitis C,
10.9% with autoimmune hepatitis. According to the Child-Pugh
classification of liver disease, 14 patients had class A, 21 had
class B, and 11 had class C. At the time of inclusion in the study,
9 patients had grade 23 ascites, and 15 had varying degrees of
hepatic encephalopathy. Distribution of cirrhosis by etiology and

Child-Pugh class and availability of complications is presented
in Table 1.

Age 55 (43-61)
Men/women 18/28
Cirrhosis etiology:

Alcoholic cirrhosis 15 (32,6%)
Viral hepatitis C 5(10,9%)
Primary biliary cholangitis 4 (8,7%)
Primary sclerosing cholangitis 2 (4,3%)
Autoimmune hepatitis 5(10,9%)
Metabolic-associated liver diseases 4 (8,7%)
Wilson’s disease 3(6,5%)
Liver cirrhosis of mixed and cryptogenic genesis 3(6,5%)
Child-Pugh cirrhosis classes: A/B/IC 14/21/11
Cirrhosis complications:

Ascites (2-3 degrees), n (%) 9 (19,6%)
Hepatic encephalopathy, n (%) 15 (32,5%)
Somatotypes:

Endomesomorphic 14 (30,4%)
Mesoendomorphic 26 (56,5%)
Central 3 (6,5%)
Endomorphic 2 (4,3%)
Ectomorphic 1(2,2%)

Table 1. General characteristics of the patients included in the study

Tabnuua 1. O6was xapakmepucmuka NayueHmoB, BK/THO4YEHHbIX
B uccnedoBaHue

Somatotype, Me, IQR

endomesomorphic mesoendomorphic
(n = 14) (n = 26)

Microbiome

Campylobacter 0,002 (0,000-0,019) 0,000 (0,000-0,000) 0,049*
Holdemanella 0,018 (0,000-0,126) 0,000 (0,000-0,013) 0,048*
Streptococcus 0,089 (0,055-0,149) 0,027 (0,002-0,176)  0,020**
Klebsiella 0,000 (0,000-0,000) 0,011 (0,000-0,075)  0,010*
Gammaproteo-

bacteria 2,863 (1,131-5,383) 6,026 (3,669-11,9) 0,020**

Note. The table only provides statistically significant results. The asterisk “*”
marks p<0.05; double asterisk “**”, p<0.025.

MpumeyaHus. B mabnuye npedcmasneHbl MosbKo cmamucmuyecku
3Ha4yuMble pesynbmamel. 3HaKoM «*» noMedeHsl p < 0,05; «*» — p < 0,025.

Table 2. The relative abundance of gut microbiota taxa in patients
with endomesomorphic and mesoendomorphic somatotypes
Tabnuua 2. OmHocumenbHoe codep)aHue KuwevHblx bakmepul

(%) y nauueHmoB 3HOOMe30MOopPgHO20 U Me303HOOMOPHHO20
coMamomunos
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Somatotype, Me, IQR
Taxon of v "
intestinal esoendo-
morphic ((::" 3)

(n = 26)

Endom
morphic
(n=14)

microbiota

0,018 0,000

Holdemanella (0 03.9,126)  (0,000-0,013) (O, 0360 045) 0,010
0,060 0,032 0,0

Monoglobus —(0015.0,189)  (0,007-0,123) (0,000-0,012) 0,046
0,089 0,027 0,029

Streptococcus (g 055°0,149)  (0,002-0,176)  (0,023-0,169)  0:025"

. 0,000 0,021 0,000

Akkermansia (0 000-0,639)  (0,000-0,867) (0,000-0,000) 0018

Gamma- 2,863 6,026 3,143 0.025*

proteobacteria  (1,13-5,138)  (3.67-11.9)  (2.691-6.657) O

lNpumeyaHus. B mabnuye npedcmasneHbl MObKO cmamucmuyecku
3Ha4yuMble pesynbmamel. 3HakoM «*» nomedeHsbl p < 0,05; «*» — p < 0,025.

Tabnuua 3. OmHocumensHoe codep)aHue Kuwe4Hblx 6akmepul
Pa3uYHbIX MaKCOHOB Y NayUeHMOoB pasHbiX COMamomunoB

Table 3. The relative abundance of gut bacterial taxa in patients with
different somatotypes

p=0,02
16

14
1.2

0.8
0,6
0,4

o I— I
0 R :
Mesoendomorphic

Streptococcus

Endomesomorphic
Somatotype

Figure 1. The relative abundance of Streptococcus in the
gut microbiome of patients with mesoendomorphic and
endomesomorphic somatotypes.

PucyHok 1. OmHocumensHoe codepxaHue Streptococcus B
MUKPOBUOMe KuWwe4HUKa nayueHmoB Me303HO0MOpPgpHO20 U
3HOOMe30MopEHO20 COMamomunoB.

The majority of patients were endomesomorphs (14/46)
and mesoendomorphs (26/46). Three patients had a central
somatotype, two had an endomorphic somatotype, and one
patient had an ectomorphic somatotype.

Based on the results of sequencing of the intestinal
microbiome, statistically significant differences in the
prevalence of bacterial genera were revealed among patients
with endomesomorphic and mesoendomorphic somatotypes.
These differences are shown in Table 2.

In the patients of the endomesomorphic somatotype,
the following types of bacteria prevailed: Campylobacter,
Holdemanella and Streptococcus (Fig. 1).

In the patients of the mesoendomorphic somatotype,
the following bacteria prevailed: Klebsiella (Fig. 2),
Gammaproteobacteria (Fig. 3), Akkermansia (Fig. 4),
Holdemanella (Fig. 5) and Monoglobus (Table 3).

In the patients with the endomorphic somatotype (2/46),
a statistically significant abundance of Klebsiella and
Pyramidobacter was found (Table 4).

m DISCUSSION

Intestinal dysbiosis is common in liver cirrhosis and is
associated with the development of hepatic encephalopathy,
decreased serum albumin and cholinesterase levels, systemic
inflammation, and worsening of short-term and long-term
prognosis. [7].
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Figure 2. The relative abundance

of Klebsiella in the intestinal microbiome
of patients with mesoendo- and endo-
mesomorphic somatotypes.

PucyHok 2. OmHocumesbHoe
codepxxaHue Klebsiella B Mukpobuome
KuleyHuKa nayueHmoB C Me303HO0-

U 3HOOMe30MOopPHO20 COMamomunoB.

Normally, the intestine contains mainly bacteria of the
Firmicutes and Bacteroidetes types, which together make up
90% of the microbiota. In addition to them, a large proportion
of bacteria are Proteobacteria and Actinobacteria. In the state
of eubiosis, microorganisms interact with each other through
secreted metabolites, maintaining each other’s numbers,
limiting the growth of opportunistic and pathogenic flora. [8-9].
A comprehensive analysis of the fecal microbiota of healthy
Japanese adults by K. Oki et al. (2016) identified a novel
bacterial lineage associated with a phenotype characterized by
high defecation frequency and lean body type. Across the entire
population of subjects, stool frequency rates were significantly
correlated with the abundance of Christensenellaceae,
Mogibacteriaceae, and Rikenellaceae in the fecal microbiota
(p < 0.001). These three lineages of bacteria were also more
prevalent (p < 0.05 or 0.01) in lean people (BMI < 25 kg/m?)
than in obese people (BMI > 30 kg/mZ2). The results showed that
the abundance of Christensenellaceae, Mogibacteriaceae and
Rikenellaceae, as well as some other bacterial components that
together make up the correlation network, were instrumental
in the phenotype characterized with high defecation frequency
and lean body type [8].

Figure 3. The relative abundance of
Gammaproteobacteria in the intestinal
microbiome of patients with mesoendo-
and endomesomorphic somatotypes.

PucyHok 3. OmHocumenbHoe codepxaHue
Gammaproteobacteria B Mukpobuome
KuWwe4HuUKa nayueHmoB Me303HO0-

U 3HOOMe30MOopPgHO20 COMamomunos.

disrupted, and bacterial components
(lipopolysaccharides, bacterial DNA,
etc.) actively enter the bloodstream, as
well as living microorganisms. All this
combined leads to local intestinal and
systemic inflammation. Submucous
intestinal edema, infiltration by immune
cells, and disorganization of adhesion
molecules develop. As a manifestation of cirrhosis, the flow of
bile acids into the intestines, which are normally a substrate for
"useful" bacteria, decreases, further aggravating the dysbiosis.
[10, 11].

The association of microbiota changes with the presence
of complications in cirrhosis was noted in many studies
[12]. In the microbiota of patients with decompensation, the
Enterobacteriaceae, Staphylococcaceae, Enterococcaceae
prevailed, while the number of representatives of Lachnospiraceae,
Ruminococcaceae u Clostridiales decreased [13].

Since numerous studies have identified disturbances in
the composition of the intestinal microbiome in patients with
cirrhosis, it is an urgent task to find factors that influence
these disturbances. This article examines the features of
the relationship between somatotype and changes in the
intestinal microbiome in patients with cirrhosis. Specifically,
patients with a predominance of the endomorphic component
of the somatotype were found to have a higher content of
bacteria of the genera Campylobacter, Holdemanella and
Streptococcus than patients with a predominance of the meso-
or ectomorphic components. At the same time, patients
with a high mesomorphy score showed a predominance of
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Figure 4. The relative abundance of Akkermansia in the gut
microbiome of patients of different somatotypes.

PucyHok 4. OmHocumenbHoe codepxaHue Akkermansia B
MUKPOBUOME KUWe4HUKa hayueHmoB pa3HbIX COMamomunos.
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Figure 5. The relative abundance of Holdemanella
in the gut microbiome of patients of different somatotypes.

PucyHok 5. OmHocumernbHoe codepxaHue Holdemanella
B MUKpOBUOMeE KuUleYHUKa NayueHmoB pasHbiX COMamomunos.
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. ) Somatotype, Me, IQR
Taxon of intestinal = > = =
microbiota Endomesomorphic Mesoendomorphic Central 3HAOMOP(HBIN 3KTOMOPHbIA
(n=14) (n=26) (n=2) (n=1)

(n=3) Endomorphic (n=2) Ectomorphic (n=1) 0,00 (0,00-0,00) 0,11 (0,06-0,17) 0,00 (0,00-0,00) 0,016**
ebsiella , ,00-0, ) ,00-0, ) ,00-0, s ,Uo-0, ) ,02-0, ,
Klebsiell 0,00 (0,00-0,00 0,01 (0,00-0,08 0,00 (0,00-0,61 0,12 (0,06-0,18 0,02 (0,02-0,02 0,039*
Note. The table only provides statistically significant results. The asterisk “*” in patients with liver cirrhosis. In addition, this study is one of
marks p<0.05; double asterisk “**", p<0.025. . o T .
IMpumeyarusi. B mabuue npedcmasneHb! MonbKo Cramucmuyecku the few studies that have examined the relationship between
3Ha4umble pesynbmamal. 3HaKoM «*» noMedeHbl p < 0,05; «**» —p < 0,025. the gut microbiome and sarcopenia in patients with liver

g?fglrizrfi ;g;;g?;ggsab undance of gut bacterial taxa in patients with iy yhogig. A limitation of our study is the small sample size,

Ta6nuua 4. OmHOCUMeNTbHOE COdepX aHue KuledHbIx 6akmepull but this did not prevent us from obtaining significant results.
Y nayueHmoB pasHbiX coMamomunoB

m CONCLUSIONS
bacteria of the genera Klebsiella, Akkermansia, Monoglobus Differences in the composition of the microbiota were
and Gammaproteobacteria. revealed among patients with different somatotypes,

There are no studies on this topic in the scientific literature, ~ which may indicate the influence of the somatotype on the
which indicates the novelty of our work, but it requires  characteristic changes in the microbiota. Large multicenter
confirmation and supplementation by further large-scale  studies with a large number of patients are needed to confirm
studies. the correlation between somatotypes and changes in the

The results obtained represent the first report on the intestinal microbiota. Identification of this relationship in large
relationship between gut microbiota and somatotype in liver  studies may facilitate the use of individually selected therapy
cirrhosis, as well as the first confirmation that increased  with pro- and symbiotics for the treatment of patients with
Proteobacteria is associated with increased extracellular fluid  cirrhosis. »=

ADDITIONAL INFORMATION

JOIIOJIHUTEJIbHAS NTH®OPMAIINA

Study funding. The study was the authors' initiative without external funding.

Hcmounuk gunancupobarus. PaboTa BHITIONHEHA [0 HHUIMATHBE aBTOPOB 6e3 Ipu-
BrledeHuUst GMHAHCHPOBAHHUSI.

Conflict of Interest. The authors declare that there are no obvious or potential
conflicts of interest associated with the content of this article.

Kongnuxm unmepecoB. ABTOpPLI IeKJIaPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIIHAIIb-
HBIX KOH(JIMKTOB MHTEPECOB, CBSI3AHHBIX C COfiepyKaHHeM HACTOSIIEH CTaThH.

Contribution of individual authors. Yu.O. Zharikov — creating the design of the
article, writing the text of the article, searching for literature. A.N. Gadzhiakhmedova
— article editing, statistical processing, literature analysis. Ya.V. Kiseleva — writing
the text of the article, searching for literature, technical revision of the text. R.V.
Maslennikov — literature analysis. A.M. Alieva, T.S. Zharikova — literature search,
article editing. V.N. Nikolenko — article editing.

All authors gave their final approval of the manuscript for submission, and agreed
to be accountable for all aspects of the work, implying proper study and resolution
of issues related to the accuracy or integrity of any part of the work.

Yuacmue aBmopo8. 10.0. Xapukos — coszpanue qu3aiiHa CTaTbH, HAMMCAHKE TEKCTa
crarby, TIoUcK auTepatypsl. A.H. I'ajpkraxmesioBa — mpaBKa CTaThH, CTaTHCTHYeCKast
obpaboTka, aHasM3 juTeparypsl. 5.B. Kucenesa — HanvcaHue Tekcra CTaThH, HOMCK JIH-
Teparypel, TeXHHYecKas fopaborka Tekcra. P.B. MacieHHHUKOB — aHaM3 JIMTEpaTypel.
A.M. Anuesa, T.C. XapukoBa — OHMCK JMTepaTypsl, npaBka cratbi. B.H. Hukonenko
— PelaKTHPOBaHHe CTaThU.

Bce aBrops! 0106pry GUHAILHYIO BEPCUIO CTAThY IIepef yOIIMKalye, BhIpasuiiin
corviacye HeCTH OTBETCTBEHHOCTB 3a BCe aCIIeKTHI PabOTHI, IO/Ipa3yMeBaroIIyIo Hajilexa-
11iee U3ydeHYe U pellleHre BOIIPOCOB, CBS3aHHBIX C TOYHOCTBIO HJTH J06POCOBECTHOCTHIO
mo60#t YacTu paboTHI.

REFERENCES / IMTEPATYPA

1. Ginés P, Krag A, Abraldes JG, et al. Liver cirrhosis. Lancet.
2021;398(10308):1359-1376.

DOI: https://doi.org/10.1016/S0140-6736(21)01374-X

2. Yoshiji H, Nagoshi S, Akahane T, et al. Evidence-based clinical practice
guidelines for Liver Cirrhosis 2020. J Gastroenterol. 2021;56(7):593-619.
DOTI: https://doi.org/10.1007/s00535-021-01788-x

3. Bajaj JS, Heuman DM, Hylemon PB, et al. Altered profile of human gut
microbiome is associated with cirrhosis and its complications. J Hepatol.
2014;60(5):940-7.

DOI: https://doi.org/10.1016/j.jhep.2013.12.019

4. Maslennikov R, Ivashkin V, Efremova I, et al. Gut dysbiosis is
associated with poorer long-term prognosis in cirrhosis. World J Hepatol.
2021;13(5):557-570.

DOI: https://doi.org/10.4254/wjh.v13.i15.557

5. Maslennikov R, Efremova I, Ivashkin V, et al. Effect of probiotics on
hemodynamic changes and complications associated with cirrhosis: A
pilot randomized controlled trial. World J Hepatol. 2022;14(8):1667-1677.
DOIL: https://doi.org/10.4254/wjh.v14.i8.1667

6. Kolesnikov VA, Rudnev SG, Nikolaev DV, et al. On a new protocol
of the Heath — Carter somatotype assessment using software for body
composition bioimpedance analyzer. Bulletin of Moscow University.
Series XXIII. Anthropology. 2016;4:4-13. [KonecuukoB B.A., Pynues
C.I'., Hukonaes [I.B., u 1p. O HOBOM IIPOTOKOJIE OIIeHKH COMATOTHUIIA 10
cxeme Xut — Kaprepa B mporpaMMHOM obecrieyeHur GUOUMITeIaHCHOTO
aHanM3aropa cocTasa Teina. Becmuuk Mocko6ckoeo yHu6epcumema. Cep.
XXIII. Anmpononoausi. 2016;4:4-13].

URL: file:///C:/Users/Persona/Downloads/o-novom-protokole-otsenki-
somatotipa-po-sheme-hit-kartera-v-programmnom-obespechenii-
bioimpedansnogo-analizatora-sostava-tela%20(2).pdf

168

7. Maslennikov R, Ivashkin V, Alieva A, et al. Gut dysbiosis and body
composition in cirrhosis. World J Hepatol. 2022;14(6):1210-1225.

DOI: https://doi.org/10.4254/wjh.v14.i6.1210

8. Oki K, Toyama M, Banno T, et al. Comprehensive analysis of the fecal
microbiota of healthy Japanese adults reveals a new bacterial lineage
associated with a phenotype characterized by a high frequency of bowel
movements and a lean body type. BMC Microbiol. 2016;16(1):284.
DOI: https://doi.org/10.1186/s12866-016-0898-x

9. Lynch SV, Pedersen O. The human intestinal microbiome in health
and disease. New England journal of medicine. 2016;375(24):2369-2379.
DOI: https://doi.org/10.1056/NEJMral600266

10. Tilg H, Cani PD, Mayer EA. Gut microbiome and liver diseases. Gut.
2016;65(12):2035-2044.

DOI: https://doi.org/10.1136/gutjnl-2016-312729

11. Qin N, Yang F, Li A, et al. Alterations of the human gut microbiome
in liver cirrhosis. Nature. 2014;513(7516):59-64.

DOTI: https://doi.org/10.1038/nature13568

12. Maslennikov R, Alieva A, Poluektova E, et al. Sarcopenia in cirrhosis:
Prospects for therapy targeted to gut microbiota. World J Gastroenterol.
2023;29(27):4236-4251.

DOI: https://doi.org/10.3748/wjg.v29.i127.4236

13. Garbuzenko DV. Gut microbiota modulation in acute decompensation
of liver cirrhosis: theory and therapeutic potential. Russian Journal of
Evidence-Based Gastroenterology. 2022;11(4):65-76. [I'ap6y3erko 1.B.
TeopeTrdeckre OCHOBHI ¥ TEPANeBTUYECKUH IOTEHIHAT MOIY/ISIIN
MUKPOOHOTHI KUIIIEYHHKA TIPU OCTPOH JIEKOMITeHCAIUK IIUPP03a TTeYeHH.
JokazamenvHas 2acmpoaqmeponoaus. 2022;11(4):65-76].

DOI: https://doi.org/10.17116/dokgastro20221104165

www.innoscience.ru



Science & Innovations in Medicine Vol.9(3)/2024

OpuruHaneHoe uccnepnosaHue | Original study article
https://doi.org/10.35693/SIM625406

AHaTOMMs Yyenoseka

E@@®This work is licensed under CC BY 4.0
© Authors, 2024

YnbTpacTpykTypa TUPOLIUMTOB, OLleHKa UX
dYHKLMOHANbHOro COCTOAAHMSA NocCsie ANUTEeNIbHOro
BO3eNCcTBUA beH30aTa HaTpMsa U MOAENUPOBaHUS
nepesioMa Kocten nu o6ocHoBaHue 3appeKTUBHOCTHU

MeKcuAaosia v cesnieHasbl

B.H. Mopo3sos

®lrAQY BO «benropoackuin rocyaapCTBEHHbIN HauMOHasbHbIA UCCNeaoBaTeNbCK1iA YHUBEPCUTET»
MuHucTepcTBa Bbiclwero obpasoBaHus n Hayku P® (Benropoa, Poccuiickast ®epgepaums)

AHHOTaumA

Hens — u3yunts BivsiHUe 60-THEBHOTO BO3eHCTBYsI GeH30aTa HAaTpys U Ha-
HeceHHUs JedekTa B 60IIbIIe6epIOBLIX KOCTSIX Ha YALTPACTPYKTYPY U PyHK-
[IMOHAJIbHOE COCTOSIHUE TUPOLIUTOB ¥ 060CHOBATh 3PEKTUBHOCTh MEKCHUIOIA
U ceJleHasbl.

Marepnan u MeTonbl. 84 Gertble KPBICH GBUTH pacIipesiesieHbl Ha CeMb IPYIIIL
KuBotHble 1-2 rpynn nopsepramuck 60-1HeBHOMY BO3IeHCTBUIO GeH30aTa
Harpus B 1o3ax 500 u 1000 mr/kr, ocie yero HaHOCWICs iedeKT B Gorblile-
6epIIOBBIX KOCTSIX, @ KpbICaM 3—6 I'PYIIII JIOOIHUTEIbHO BBOAWIA MeKcuon (50
Mr/Kr) Wi certeHasy (40 Mkr/kr). B 7 (koHTpoIIbHOI) rpyriie BMecTo GeH3oara
HaTpusi BBOOWIICS PpU3HOIOrHyeckuii pacTBop. OlieHKa GpyHKIMOHAIBHOTO CO-
CTOSTHUSI THPOIIUTOB OCYIIeCTBIISIACh Ha 3JIeKTPOHOTPaMMax 0 MeTOMIMKe,
pa3paboTaHHO aBTOPOM C HCITOIb30BaHHEM ITPOrpaMMmel it OBM.
Pesynwrarel. B 1 1 2 rpynmax Ha a1eKTPOHOTpaMMax TUPOIUTOB HAa TPETbU
CyTKH HabJTIofieHHs! BBISIBIEHO Ipeo6ilafiaHie HeaKTHBHOTO XPOMATHHA B sifipe,
pacuIMpeHHble [MCTePHbI IPaHYIISIPHOM SH/I0ITIa3MaTHYeCKo ceTH ¢ GUbpu-
JISIPHBIMU CTPYKTYPaMU BHYTPH, HEMHOTOUHCIIEHHEIe CeKPETOPHEBIe IPaHYIIbI U
KOPOTKYe MUKPOBOPCHHKH Ha allMKaIbHON YaCTH KJIETOK, HAJIMIHe MUTOXOH-

JPHH C pa3pyLIeHHBIM MaTpUKCoM. B 1 rpynne ¢yHKIIOHAIBHOE COCTOSIHIE
THUPOILIMTOB COOTBETCTBYET rMIIOGYHKIMH Ha TpeTbH cyTkH (15,80+0,20 H6aa)
1 HopMobyHKIMH Ha 24-e cytku (30,00+0,21), a Bo 2 rpymnne — runodyHk-
nuu B oba cpoka (13,80+0,20 u 15,00+0,21). B 3-5 rpynmnax BbIpa’keHHOCTb
3JIeKTPOHHO-MUKPOCKOIINYECKAX U3MEHEHNH TUPOIIUTOB YMEHBIIAeTC s 1
¢yHKIIMOHAIBHOE COCTOSIHIE Ha 24-e CyTKU COOTBETCTBYeT HOPMOQYHKIINH,
kpoMe 6 rpynns! (runodysknus (19,30+0,21 6aswta)).

BriBopnsl. IllectunecsTuiHeBHOe BBefieHHe GeH30aTa HaTpHsl U HAaHeCeHHe
nedexra B 6071b11e6EPIIOBBIX KOCTSAX YIETPAMUKPOCKOIIYECKH POSIBIISETCS
runodyHKIKei THPOLMTOB HA TPEThH CYTKH, K 24-M CyTKaM QyHKIIMOHAIHHOEe
COCTOSIHHe KJIETOK CMeHsleTCsl HOpMOGYHKIMel TOJIbKO B TPYIITIE C BBEJIeHHEM
6ensoara Hatpust B o3e 500 mMr/kr. Mcronb3oBaHye MeKCH/IONA HITH CeTleHa3kl
I103BOJISIET YMEHBIIUTE BEIPAXKEHHOCTh YIIBTPAMUKPOCKOIIIYECKUX U3MEeHeHHH
THPOIIUTOB U OBICTPEe BOCCTAHOBUTh UX (YHKIIMOHAIbHOE COCTOSIHHE.
KuroueBbIe c10Ba: IUTOBU/THAS JKejle3a, THPOLHT, YIbTPACTPYKTypa, GpyHK-
IIMOHAJILHOE COCTOSTHMe, GeH30aT HaTPHs, MEKCH/ION, CelleHasa.

KoHQIuKT HHTEpecoB: He 3asBJIeH.
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Ultrastructure of thyrocytes, assessment
of their functional state after prolonged exposure
to sodium benzoate and simulation of bone fractures and
justification for the effectiveness of mexidol and selenase

Vitalii N. Morozov
Belgorod State National Research University (Belgorod, Russian Federation)

Abstract

Aim - to study the effect of a 60-day exposure to sodium benzoate and a
defect in the tibiae on the ultrastructure and functional state of rat’s thyroid
gland thyrocytes and substantiate the effectiveness of mexidol and selenase.
Material and methods. Eighty-four white rats were divided into seven
groups. Animals of Group 1 and Group 2 were exposed to sodium benzoate
at doses of 500 and 1000 mg/kg for 60 days, after which a through defect was
applied in the tibiae. The rats of Groups 3-6 were additionally administered
mexidol (50 mg/kg) or selenase (40 mcg/kg). In Group 7, saline solution was
administered instead of sodium benzoate. The assessment of the functional

www.innoscience.ru

state of thyrocytes was carried out on electronograms using a method
developed by the author using a computer program.

Results. In Group 1 and Group 2, the analysis of electronograms of thyrocytes
revealed the predominance of inactive chromatin in the nucleus, expanded
cisterns of the rough endoplasmic reticulum with fibrillar structures inside, a
few secretory granules and short microvilli in the apical part of the cells, the
presence of mitochondria with a destroyed matrix on 3rd day of observation. In
Group 1, the functional state of thyrocytes corresponds to hypofunction on the
3rd day (15,80+0,20 points) and normal function on the 24th day (30,00+0,21),
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and in Group 2 — hypofunction in both periods (13,80+0,20 and 15,00+0,21).
In Groups 3-5, the severity of electron microscopic changes in thyrocytes
decreases and the functional state on 24th day corresponds to normal function,
except for Group 6 (hypofunction (19,30+0,21 points)).

Conclusion. Sixty-day administration of sodium benzoate and the creation of
a defect in the tibiae are ultramicroscopically manifested by hypofunction of
thyrocytes on the 3rd day, and by 24th day the functional state of the thyrocytes

Hayka n uHHosauuun B meaununHe T.9(3)/2024

is replaced by normal function only in the group with the introduction of
sodium benzoate at a dose of 500 mg/kg. The use of mexidol or selenase can
reduce the severity of ultramicroscopic changes in thyrocytes and quickly
restore their functional state.

Keywords: thyroid gland, thyrocytes, ultrastructure, functional state, sodium
benzoate, mexidol, selenase.
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m BBEJIEHUE

WTOBUIHAS )KeJle3a SIBJIsieTCsl OfHOM U3 nepudepuye-
HICKI/IX >Kejle3 BHYTpeHHel CceKpellMH, KOTopas pery-
upyeT MeTabosu3M 0OesKkoB, )KMPOB M YIJIeBOZIOB, a TaKXe
KanbireBo-pocdopHbiit roMeocTasd. Ee ¢ommukynspHsie
KJIETKH OTJINYAIOTCS BBICOKOM YYBCTBUTEJILHOCTBIO K pa3-
JINYHBIM 3K30TeHHBIM M 3HJOTeHHBIM Bo3nedcTBusM [1]. B
YaCTHOCTH, TIPH TsDKeJION TpaBMe UMeeT MeCTO YMeHbllIeHHe
YPOBHS TOPMOHOB — TUPOKCHUHA U TPUAOATHPOHUHA, YTO HOCUT
aJarTaroHHO-KOMIIeHCAaTOPHBIN XapaKTep U HalpaB/IeHo Ha
COXpaHeHHe ONTUMAaJIbHOTO YPOBHS aHabOIM3Ma U COKpalile-
HUS DHepro3arpar opranuama [2].

B 6oree panHeit pabote 6bUI0 YCTAaHOBIIEHO, YTO GOJUIHKY-
JIIPHBIE KJIeTKU IIUTOBHUIHOM XKeJle3bl SIBIISIIOTCS YyBCTBUTEIb-
HBIMU K JJIUTeJIBHOMY BO3[eMCTBUIO OeH30aTa HaTpus [ 3], 4To
Ha OCHOBAHUH BBISIBJIEHHBIX 3]IeKTPOHHO-MHUKPOCKOITMYeCKUX
M3MeHeHUH YKa3bIBajlo Ha UX TUIOQYHKIMIO. beH3oar HaTpus
SIBJISIETCSI IIIMPOKO PaclpOCTPaHeHHOU Y IIPUMeHsIeMOU ITullle-
BOM 106aBKO¥ M3 IPYTIITbl KOHCEPBAHTOB, KOTOPasl yMeHbIlIaeT
aKTUBHOCTb DakTepuil ¥ IpUOKOB U CIIOCOOCTBYeT IIOBBIIIIe-
HUIO CPOKOB XpPaHeHHsI IPOIYKTOB IUTAHKUS, CPEACTB JIMUHOM
TUTHeHbl ¥ JiekapcTB [4]. Eciu ganHble 06 U30IMPOBAaHHOM
BJIMSIHUM OeH30aTa HaTpUs Ha CTPOeHe, CeKPeTOPHBIi II0TeH-
IIMaJI IMTOBUIHOM XeJle3bl B IUTepaType UMeloTCs, TO ee Mop-
¢domnorudyeckrie 0coOGEHHOCTH B TIEPUO TIOCIIE ITTUTETHHOTO
BBeJleHMs1 OeH30aTa HaTpHYs ¥ CMOJIeJIMPOBAHHOTO TPaBMaTHye-
CKOT'O BO3/IeHICTBHS Ha KOCTH OTCYTCTBYIOT. COOTBETCTBEHHO
He OCBellleHbl CII0COOb! KOPPEKIIUY JTAHHBIX BO3MIEHCTBUH, B
TOM 4uClie U PpapMaKoJIOorHiecKye.

YuuThIBas, YTO OMHUM U3 MEXaHU3MOB HeBJIaronpusITHOTO
JIeHCTBUST OeH30aTa HATPHUs U TPAaBMbI KaK BHeITHETro $haKTo-
pa SIBJISIIOTCSI MHUIIMMPOBaHUe OKCUIATUBHOIO CTpecca, IIpo-
OKCHIIAHTHOe JIeHCTBHe, aKTUBALKs CBOOOIHOPAUKAIBHOTO
OKUCJIeHUs], TepCIeKTUBHBIM IIpeJICTaBIIsIeT sl UCIIOIb30BaHKe
IIperapaToB C aHTHUOKCUIAHTHBIMU, MeMOPaHOIIPOTEeKTOPHBI-
MU U aHTUTUIIOKCAHTHBIMHU CBOMCTBaMHU — MEKCHIONA U ce-
JleHasHl [5, 6].

m [TEJIb

[1pu oMoty 371eKTPOHHON MUKPOCKOIIMU U3Y4UTh BIIHsI-
Hye 60-THeBHOTO BO3eCTBYS OeH30aTa HATPUSI B PA3IMIHbBIX
7103ax ¥ MOCJIeyIolero HaHeCeH!s TpaBMbI B O0J1bIIe6epIio-
BBIX KOCTSIX Ha (pOJUTHKY/ISIPHBIE KJIETKH IUTOBU/THOM 5KeJie3bl
KPbIC ¥ 000CHOBATh 3PpPEKTUBHOCTh MEKCHU]IOJA U CelleHa3bl
B Ka4eCcTBe KOPPEKTOPOB.
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Oob111e€ KOTUYECTBO JTAOOPATOPHBIX )KUBOTHBIX, BOBJIEUEH-
HBIX B 3KCIIEPUMEHT, COCTAaBHIIO 84 0cobu Gesbix 1aboparop-
HBIX KpbIC. 1151 ycTpaHeHus paKTopa BIIUSHUS ITUKIIMYeCKUX
TOPMOHAJIbHBIX M3MEeHeHWI Ha pe3ysibTaThl UCII0JIb30BaN
KPBIC-CaMIIOB. B MOMeHT BBe/ieHUsI B MCCIIe[IOBAHNE KPBICHI
umenu Maccy 200-210 r ¥ HaXOOWIUCH B TIOJIOBO3PEJIOM BO3-
pacTe penponyKTHUBHOIO Ileprojia OHToreHe3a. KUBOTHBIE
COZIep>KaJTUCh B CTAHJJAPTHBIX YCJIOBUSX BUBApHs CO CBOOOI-
HBIM JIOCTYIIOM K IHIIe U BOfIe B YUCTHIX, XOPOIIIO MpOBe-
TPUBaeMbIX TUIACTUKOBBIX KJIETKaxX Mo 6 0cobeil B KaXKIou.
MopenvpoBaHue ITUTeILHOTO BO3JeUCTBHUS GeH30aTa HaTpHst
OCYHIECTBIISIIOCH ITyTeM 60-CyTOYHOTO BHYTPHIKETYJOUYHOTO
BBeJIeHHsI pacTBOpa JIAaHHOM MHINeBo 106aBKy B go3ax 500
u 1000 Mr/kr Maccel Teja, a TPaBMaTHYeCKOTO BO3[EeHACTBHS
(mepenioma) — omepaTUBHBIM BMeIIaTeIbCTBOM, 3aKJIFOYa0-
IUMCS B TieppOpHUpPOBaHUM TIPOKCUMAIBHOM TPeTH Tella 06071b-
11e6epIoBbIX KOCTeM CTOMATOJIOTMYeCKUM DOPOM JaMeTpoM
2,2 vm (rpynnsl 1BH/T u 2BH/T) [7]. KonTponbHo# rpynmnoit
K BBIIIIEYKa3aHHBIM siBUJIack rpynmna K/, B KoTopoi KphICH
nonyuwitu 0,9% n30ToOHMYECKUI pacTBOP XJIOpHIA HAaTpHs B
aHAJIOTUYHBIE CPOKH 1 06beMe C TIOC/IeTyOIUM HaHeCeHUeM
TpaBMaTUYeCKOTO Bo3zeicTBus. [locie onepatuBHOTO BMe-
IIaTeJIbCTBA )KUBOTHOE COXPAHSIIO OMOPY Ha OIIepUPOBAHHbBIE
3a[HHe KOHeYHOCTH, ITOCKOJIbKY HapyIlleHHe HellpepbIBHOCTH
CTpoeHHs 60nbIe0epIIOBLIX KOCTel He HacTymano. [is ycra-
HOBJIeHUsI papMaKoIornieckoi 3bGeKTUBHOCTA MEeKCH IO
(MexxayHapoIHOe HellaTeHTOBAaHHOe Ha3BaHUe — 3TUIIMEeTHII-
TUIPOKCUITUPU/IMHA CYKIIUHAT) U CelleHas3bl (HaTpHUs CelIeHUT)
JIOTIOJTHUTEJIHO BBOJWITUCH 4 3KCIIEPUMeHTaJIbHbIe TPYIIIbI
(rpynmet 1BHI+M, 2BHI+M, 1BHA+C, 2BH/1+C). Mekcu-
JIOJT UCIOJTb30Basics oT mpousBoautesss OO0 MenuiuHCKUNA
1eHTp «Ji1apay, PD), BBommicsS BHYyTPUMBIIIIEYHO M3 pacyeTa
50 mr/kr, a ceneHasa — buocun Apunaiimurrens ['MOI, ['epma-
Hus B f103e 40 mMkr/kr/cytku. [Ipu pacyeTax BBOIMMBIX 03 U~
IIEBBIX JOOABOK U JIEKAPCTBEHHBIX IIPENapaToB UCIIOIb30BaJIN
¢dopmyity PrIO0IOBIEBBIX C y4eTOM BHUIOBOY BBIHOCIMBOCTU
IU1st KphIC [8]. 3ab0p MIUTOBHUAHBIX eJle3 OCYIIeCTBIIUTN Ha
3 1 24 cyTku nocye HaHeceHus Niedekra B 60Jbie6epIioBbIX
KOCTSIX, KPBIC yMEPIIBIISUIA METOJIOM JleKanuTanuu. J]omm -
TOBHJTHOW >KeJie3bl CellapyupoBajv Ha MeJIKUe KyCOUYKH, Mo-
MelTaid B MUKPOTIPOOUpPKH ¢ 2,5% pacTBOPOM INIIOTApPOBOTO
anpjeruia, C MoCuefyIIUM UX repeHocoM B 1% pacTBop
TeTpokcuna ocMust Ha pocdatHoM Oydepe s puxcanuu.
Crnenyromuit aTan 06paboTKY 3aK/II04alICs B IeruipaTaliuy
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KyCOUYKOB CHa4aJjla B 3TaHOJIe TIOCTelleHHO yBeJIMYMBaIoIencs
KOHITeHTpAIIUH, a 3aTeM B abCOIIIOTHOM arfeToHe. [layiee o6pas-
I1bI 3aJIMBAJIM B CMeCh 3TI0HA U apauTa U IOJIMMepU3HpOBaIU
B TepmocTare 36 gacoB ripu 60°C. [TonyToHKHe cpessl ¢ 6i10-
KOB TIOJTy4aJIH C UCIIOJIb30BaHKeM ynsrpamukporoma Y MTII-4
Cymcxkoro [10 «3nexrpon». Ilo metony E. Reynolds cpesst
KOHTPACTHUPOBAJIMCh B PAaCTBOpAaX ypaHWIaIerara ¥ IUrpara
CBUHIIA, a Jjajiee aHAJIM3UPOBAIIUCH U GOTOrpadUpOBaIIUCE C
MIOMOIIIBIO 37IeKTPOHHOTO MUKpockora EM-125. Ha anektpo-
HOrpaMMax olleHUBallK popMy KIIETOK, SIpa, paciipezesieHre
XpOMaTHHa B HeM, GOpMY, CTelleHb Pa3BUTHS INCTepH I'PaHy-
JIIPHOM 3H/IOIa3MaTHYeCKOM CeTH, UX cofiepXumoe, popmy
U 3JIeKTPOHHYIO IIJIOTHOCTH COJIeP>KUMOI0 MUTOXOHAPUHN U
JIM30COM, a TaK)Xe pa3BUTHe MUKPOBOPCUHOK Ha allMKalbHOM
MTOBEPXHOCTH KJIeTOK. J1Jisl KOJIueCTBEeHHOM OlleHKYU U3MeHe-
HUM CTPYKTYPHBIX KOMIIOHEHTOB TUPOIIUTOB U OIpeieleHHs
Yx QYHKIIMOHAJIBHOTO COCTOSHUSI MCIIOTh30BaJH CIIOCO0, pa3-
paboTaHHBIN U 3aTlaTeHTOBAHHBIM aBTOPOM PaboThI!, a TEXHU-
YeCKHe pacyeTsl IIPOM3BONWINA B CO3[AHHOMU ISl 3TUX Liejlei
nporpamme i1t JBM2. CTpyKTYpHBIM KOMIIOHEHTaM TUPOIH-
TOB — SIIIPY, KapHuojeMMe, IIepuHYyKJIeapHOMY IIPOCTPaHCTBY,
SIIPBIIIKY, XPOMAaTHHY, TPaHYJIIPHOM 3H/I0IIa3MaTHYeCKOM
CeTH, MUTOXOHJPHUSM U II7Ia3MoJieMMe — IPUCBanBaIUCh YHUC-
JIOBble 3HAYeHHs, CyMMa KOTOPBIX Ompefiesisia X PpyHKIHO-
HaJbHOE COCTOsIHKE Ha 3leKTpoHorpammax (Hopma — 30-37,
runodpyukuus — 9-20, runepeynkuus — 21-31, muros —
7-8 6annoB).

m PE3YJIBTATBI

DosuUKyIIpHBIE KIeTKU IIUTOBUAHOM JKejle3bl B IpyIIIie
1BH/I Ha TpeThU CYTKU MCCIe0BaHUS ObUIM B OCHOBHOM
Kybudeckoil opmel. B ¢osmmkyne Moy Takxe onpese-
JIATBCS KJIETKU KaK MPU3MaTHUIeCKOH, TaK U IMII0OCKON GOPMBI.
S1Apo TUPOLUTOB, YIUTHIBAs NOIUMOP(PHOCTD KIIETOYHOTO
COCTaBa, ObIJIO KPYIJIBIM HUJIU OBaIbHBIM. HeakTUBHEIN Xpo-
MaTHH paclioyarajicsi He TOJIbKO Ha nepudepuu sSapa, HO U
B €ro IIeHTpajbHBIX y4acTKax. LlycTepHbl rpaHyssipHOM 3H-
JIOTIJIa3MaTUYeCKOM CeTH ObIIM pacuidpeHbl. YacTh U3 HUX
conepxarna ¢pUOPUILISIPHBIe CTPYKTYPbI, PacloJIoKeHHbIe
PBIXJI0. MUTOXOH/IpHY OBITA PAa3HOM 3JIeKTPOHHOM TIOTHO-
CTH, @ HEKOTOPBIe U3 HUX COfIep>Kaly Y9aCTKH Pa3pyIIeHHOTO
MaTpuKca. JIn30coMbl CpeJHUX pa3MepoB, OHU pacrojara-
JIUCh OOVHOYHO WM TPYIIIaMU C 3JIeKTPOHHO-IIJIOTHBIM re-
TepOreHHBIM COMIeP>KUMBIM, eIMHUYHbIe CeKpeTOpHble Tpa-
HYJIBI OIIpelessSUINCh PeJIKO. Y YacTOK KJIeTKU, obpaleHHbIN
B CTOPOHY KOJUIOM/IA, COfiepXkaJl KOPOTKHe MUKPOBOPCHUHKH.
Bo BTOpOI#1 MoNOBUHE 3KCIIepUMeHTa B 1ojie 3peHust GoJiu-
KYJIOB C TUPOIIUTaMU Pa3Hoi GOpMBbI BCTpevyanoch MeHbIlle.
[eTepoxpomaTuH pacrioyiarajics B Bujie TOHKOro 060j/ika Ha
neprdepud spa, C eTMHUYHBIMU [TIBIOKaMU B KapHoIIa3Me.
JIn3ocoMbl pa3HOTrO pa3Mepa UMeNyd OTHOCUTeJIbHO TOMOTeH-
Hoe copiep>kuMoe. [1pu ompenenenuy GyHKITMOHANIBHOTO CO-
CTOSIHUS TAHHBIX KJIETOK Ha 3JIeKTPOHOIPaMMax yCTaHOBIIe-
HO, YTO Ha TPeTbU CyTKU HaOIIO[IeH!sI OHO COOTBETCTBOBAJIO
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runopyukimu (15,80+0,20 6asuia), omHako K 24 CyTKaM cMe-
HsI0Cch Ha HopModyHKHo (30,00+0,21 6amta).

V xpeic B rpyniie 26H]/I B Hauasne vccenoBaHuys onipeers-
JlaChb JMHaMWKa M3MEeHEeHWH, CXOHas C BBIIIEONUCAaHHOM, HO
TIPY 3TOM BBISIBIISUIMCH HEKOTOPBbIe 0CoOeHHOCTH. B riurornas-
Me BU3YaJIM3MPOBAJIMCh PACTSHYThIe KaHaIbIIbI TPAHY/ISIPHOM
JHJIOIIa3MaTHYecKor ceTd. HekoTopbix U3 HUX uMesu ¢op-
My «03epa». B kieTkax BcTpedanuchk chepuieckoil GopMel
MUTOXOHZPUH C IIOJTHOCTBIO pa3pylIeHHbIM COofepXUMbIM. B
TI0JIe 3peHHsl OIpefiesSUTUCH KIIeTKU C ITPU3HAKaMH alloITo3a.
Ha 24-e cyTku BbIsSIBIIeHHBIE U3MeHeHHsl ObUIM B OCHOBHOM
CXOHBIMM C PAaHHUMU CPOKaMH HabumofieHus. B omHo#M KieTke
MOTJIN BCTPeyYaTbCsi MUTOXOHAPUU C TUITMYHBIM CTPOEHHeM, C
3NIeKTPOHHO-IUIOTHBIM COJIEP>KMMBIM, a TaKXe CO CBETJIBIMU
y49acTKaMM MaTpUKCa. BBISBISINCH ONUHOYHBIE JTM30COMBI
CpeIHUX ¥ KPYIHBIX pa3MepoB. [1pu onpenenenun GyHKINO-
HaJIHOTO COCTOSIHHS TUPOIIUTOB BBISIBIIEHO, YTO OHO OCTAeTCsl
CHVDKEHHBIM KaK Ha TPeThH, TaK ¥ Ha 24-e CyTKY HaOJIro/IeHusl,
cocrassist 13,80+0,20 u 15,00+0,21 6amma coOTBETCTBEHHO.

B rpynne 16H/I+M Ha TpeTbU CYyTKU THUPOLIUTHI TaK Xe,
Kak u B rpymnie 1bH/I, 6but B 0ocHOBHOM Kybuueckoit ¢pop-
MBI. SIipo uMerno ciierka BoJHOOOpa3Hble KOHTYPHL. YacTh
KapHoJieMMbI MecTaMH{ UMeJia NajiblleobpasHble BISTYMBAHMUS.
JyXpOMaTHH pacIioyiarajics B lleHTpalbHbIX yYacTKax Sapa.
[lyicTepHbI rpaHysPHOM 3HIOMIIAa3MaTUYeCKOM CeTH UMelln
HepaBHOMepHbIe YMepeHHO paclIpeHHble IIPOCTPaHCTBa,
KOTOpBle y4acTKaMu Ipuobpetanu cpepudeckyio Gpopmy.
B xneTke BU3yanuM3MpOBAINUCh CeKpeTOpPHbIe I'PaHyJbl U
HeMHOTOYHCJIeHHble MUTOXOHJIPUM. ANHMKaJIbHBIN KOHeIl
onmuKynIpHBIX KIETOK COofiepXkall Hern3MeHeHHbIe HU3KUe
MUKPOBOpPCUHKHU. Cpeny TUIMYHBIX MUTOXOHPUIT BCTpeYa-
JIUCh KPYTTHBIX Pa3MepoB C Pa3MBITHIM COIepXUMBIM. JIu30-
COMBI PacIIojIarajivch MOOAUHOYKe, pexe rpymnamu. Ha 24-e
CYTKU HaOJIoeHus KJIIeTKU UMeJld KaK KyOU4eckylo, Tak U
IpHU3MaTU4YecKyio GopMy, a B eJUHUYHBIX CITy4dasx IIOCKYIO.
HeakTuBHBIN XpOMaTUH TOHKUM 0OOIKOM JIOKAIM30BaJICS
MIO/T U3BUJIMCTON KapuojieMMoH. [IpocBeThHl MUCTepH rpa-
HYJISIPHOM 3H[I0INIa3MaTUYeCKoM ceTu ObIJIM HepaBHOMepHO
paciupeHbl. MUKPOBOPCUHKH UMeJIM CpelHUe pa3Mephl.
JIn30CcoMBI pa3HO BeJIMYUHBI I00JUHOYKe WIH TPYNIIaMU
pacmosaranuck B nuromasme. Kak u B rpynne 1BH/I, Ha
TpeTbU CyTKHU HabmrofneHust GyHKIMOHAIbHOe COCTOSHUE TH-
pouXTOB cOoOoTBeTCcTBOBaNO runodyuknuu (17,50+0,22 6ai-
J1a) ¥ Ha 24-e CyTKY BOCCTAHABIIMBAJIOCH JI0 HOPMODYHKIIUU
(33,80+0,20 6aswra).

B rpynme 2BH]I+M npocrnexuBauch OfHOHANpaBJeHHbIe
r3MeHeHus ¢ aHasornyHbMY B rpynne 1BH/I+M. U3 ocoben-
HOCTel CTOUT OTMeTHUTh, YTO aKTUBHBIM XpOMaTHH 3aHHUMal
MpeUMYIIeCTBeHHO IleHTpaslbHble OT/AeNbl KapUOoIlIa3Mbl, Oblia
BbIsIBJIeHA KJIeTKa C PacIoIoKeHreM HeaKTHBHOTO XpOMaTHHa
B BUJIe «JJOPOXKKM», BCTPeYaJIMCh JIM30COMBI pa3HOT0 pa3Mepa
C 3JIeKTPOHHO-TIJIOTHBIM TeTepOreHHbIM COMIepPXKUMBIM, KOPOT-
Krie MUKPOBOPCHUHKY. B 1I03/1HMe CpOKY 3yXpoMaTHH peobia-
JlaJl B [IeHTpe spa C HepOBHBIMU KOHTypaMu. Onpeniensiiich

1Cnocob oueHKK YHKLIMOHANBLHOMO COCTOSIHUS TUPOLIMTOB LMTOBUAHOI xene3bl: nateHT 2808900 Poccuiickas Penepauvs: MIMK GO1N 33/483 (2006.01) / B.H. Mopo3os, B.U.
Ny3uH, E.H. Mopo3zoBa; nateHToo6nagatens ®rAOY BO «Benropofckuii rocyfapCTBEHHbI HALMOHANbHbIV UCCeaoBaTenbekuil yHuBepeutety. Ne2023111728; 3aseneHo 05.05.2023;
ony6nukosaHo 05.12.2023. Bion. Ne34. URL: https://rcis.bsu.edu.ru/upload/iblock/537/2808900.PDF

20npenenenve yHKUMOHANbHOMO COCTOSHWUS TUPOLIMTOB Ha 3NEKTPOHOrpaMMax: CBUAETENbLCTBO O FOCYAAaPCTBEHHON perncTpauumn nporpammel ans 3BM Ne2023682025 Poccwuitckas
®depepaums / B.H. Mopo3oB; nateHToo6naparens ®rAOY BO «Benropoackuii rocyaapCTBEHHbIN HaLUMOHaNbHbIA UccnegoBaTenbekuit yHuBepeuteT». Ne2023681092; saseneHo 13.10.2023;
3aperucTtpuposaHo 20.10.2023 B Peectpe nporpamm ana 3BM ®UMC. URL: https://rcis.bsu.edu.ru/reis/databases/detail.php?ID=798051
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MUTOXOHJIpMH (B MO3[HUE CPOKU HabitofeHus) (PHCYHOK
1). l'unodyHkIMs THPOIUTOB ObIJIa yCTAHOBJIEHA TP OIeH-
Ke UX QYHKIIMOHAJIBHOTO COCTOSIHUS Ha TPeTbU CyTKHU Ha-
6mronenus (16,90+0,18 6asnna) u HopModyHKIUS — HA 24-e
cyTkH (32,60+0,16 6amna).

VnerpacTpykTypHble u3MeHenus B rpymne 26HJI+C cormo-
craBuMslI ¢ rpynmnoit 1BH/I+C, Ho uMesnich HeKOTopble OTIIH-
yus. Tak, B Ha4asie HaBIIOeHUs] 3y XPOMATHH PacIioyiarajics
B [[EHTPAJIbHBIX YYaCTKaX si7jpa MeX/y reTepoXpOMaTHHOM.
Bcrpeuanuck TM30COMBI KPYITHBIX Pa3MepOoB C 3JIeKTPOH-
HO-IUIOTHBIM IeTeporeHHBbIM COIlepXKUMBIM. B monoctu nu-
CTepH I'PaHyJISIPHOM 3HJI0TUIA3MaTHIeCKOM CETH BBISBIISUIUCH
KOHI[EHTPUYeCKU CKpy4YeHHble GpUOPUIUISIPHBIE CTPYKTYPHI.
Bcrpevyanvuch MUTOXOH/IPHHM THUIIMYHOTO CTPOEHUs], OBajlb-
HBIe WK KPYIVIble B CeYeHUH, C IUIOTHBIM WJIM YaCTUYHO pa3-
pylIeHHBIM cofiepXXUMbIM. K 24-M cyTkaM 4acTb KOHTYpOB
sJIpa ¥MeJia BUJI IMKOOGPa3HbIX yritybuenuii. JIuzocomsl Ha
neprdepry UTOIUIa3Mbl MOTJIM PACIIOJAraThCsl TPYIIaMHy,
a B ee IleHTpe — NMooguHOouYKe (puCyHOK 2). OreHka QpyHK-
I[MOHAJILHOTO COCTOSTHUSI TUPOITUTOB Ha 3JIEKTPOHOrpaMMax
0Ka3aJia, YTO Ha TPEThU U 24-e CyTKH OHO COOTBETCTBOBAJIO
runo¢yskiuu (13,60+0,16 u 19,30+0,21 6amna).

PucyHok 1. 3nekmpoHHO-MUKpocKonu4Yeckue ocobeHHocmu
mupoyumoB wWumoBUOHOU Xene3bl N0A0BO3pesbIX KpbIC Ha
mpembu Cymku akcnepumMeHma (a — epynna 16H[], 6 — epynna
2bH[, B — epynna 16HA+M, 2 — epynna 26H[+M, 0 — epynna
16HA+C, e — epynna 2bH[+C): my — mupoyum, s — 0po,
2X — 2emepoxpoMamuH, 0 — 2emepoxpPoMamuH B Bude OOPOXKU,
510 — A0PbIWKO, 3 — 2paHyIsipHas 3HooNIasMamuyeckasi cems,
M — MUMOXOHOPUU, MP — MUMOXOHOPUU C paspyuweHHbIM y4acmKoM,
/1 — 7IU30COMBI, ay — aymogazocoma, ce — CeKpemopHblie 2paHyibl,
MB — MUKPOBOPCUHKA, K — Kanunsip, pgc — pbIXsi0 pacnosioxXeHHble
cpubpunisipHble cmpykmypbl B N010CMU yucmepHsl 2paHynspHol
3HOoNnnasMamuyeckoll cemu, ¢pc — KOHUeHMPUYEeCKU CKpyYeHHble
cbubpunsipHble cmpykmypbl B N0A0CMU yucmepHbl 2paHynsipHol
3HaoggggMamuquKoﬂ cemu, a — KJlemka ¢ npudHakaMu anonmoasa.
B.x .

Figure 1. Electron microscopic features of mature rat’s thyroid
gland thyrocytes on the day 3 of the experiment (a — group 1SBD,
b — group 25SBD, ¢ — group 1SBD+M, d — group 2SBD+M, e —
group 1SBD+S, f — group 2SBD+S): my, — thyrocyte, s1 — nucleus,
2x — heterochromatin, @ — heterochromatin in the form of a lane,

50 — nucleolus, 3 — rough endoplasmic reticulum, M — mitochondria,
Mp — mitochondria with a destroyed area, n — lysosomes, ay

— autophagosome, cez — secretory granules, M — microvilli, k —
capillary, p¢pc — loosely located fibrillar structures in the cavity of
the cistern of the rough endoplasmic reticulum, ¢pc — concentrically
twisted fibrillar structures in the cavity of the cistern of the

rough endoplasmic reticulum, a — cell with signs of apoptosis.
Magnificationx8000.

KpYIVIble, peske OBaJIbHbIE, MeJIKhe MUTOXOHpur. OreHka
(YHKIMOHAIBHOTO COCTOSIHMS TUPOIIMTOB HA 3JIeKTPOHOTPaM-
Max IUTOBUIHOM XeJte3bl KpbIc rpymnsl 2BH]I+M nokazana,
YTO Ha TPETbU CYTKU OHO OBIIIO TIOHKEHHBIM, KaK ¥ B TPYTIIe
2BH/I (15,00+0,15 6asa), omHako Ha 24-e CyTKH BOCCTaHAB-
JIUBAJIOCH [0 HOPMAJILHOU (QYHKIIUH, B OTJIMYUE OT TPYIIIbI
2BH/I (31,10+0,28 6ama).

AHanu3 CTPYKTypHBIX 0COGEHHOCTEW THPOLIMTOB Ha
anexTpoHorpammax B rpyine 1BH]I+C BeISIBUII HOMTOXU-
TeJIbHYIO IUHAMUKY, Kak U B rpynne 1BH/I+M. C ydyetom
ob1rero xapakrepa u3MeHeHUU HeoOXOAMMO TaKXe OT-
MEeTHUTD BBISIBJIeHHbIe 0COGEHHOCTH: KOHTYPHI si/ipa OBIIN
BOJTHUCTBIE, ONPeAeNsUIOCh S/IPBIIIKO, JIM30COMBI UMEJU
pa3HbIl pa3Mep, BCTPEYAJIUCh eJJUHUYHbIE CeKPeTOPHbIe
IpaHyJibl, ayTO}aroCoMbl ¥ MUTOXOHJIPUH C HapylIeHHUEM
1IeJIOCTHOCTH MeMOpaHbl (B paHHHUE CPOKM HaOJIIOleHus),
a Tak)ke IPeUMYIIeCTBeHHO OBaJIbHON (GOPMBI TUITUYHbBIE
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PucyHok 2. 3nekmpoHHO-MUKpocKonu4yeckue ocobeHHocmu
mupoyumoB wumoBUOHOU )enle3bl N0N0BO3PesbiX KPbIC Ha 24-e
cymku aKkcnepumeHma (a — epynna 16H[, 6 — epynna 26H[, B
—epynna 16H+M, & — epynna 26H+M, 0 — epynna 16HA+C, e —
epynna 26H+C): my — mupoyum, 51— 0po, 2X — 2emepoxpoMamuH,
510 — I0PBIWKO, 3 — 2paHysipHas 3HoonIaaMamuyeckas cemb, M

— MUMOXOHOPUU, MP — MUMOXOHOPUU C pa3pyuweHHbIM y4acmKoM, 1 —
JIU30COMBI, C2 — CeKpemopHbIe 2paHybl, K — Kanuinsp, pc — pbixno
pacnonoxeHHble ubpuIspHeIe CMpyKmypbl B N00CMU YUCMEPHbI
epaHynsipHoll aHoonna3mamuyeckol cemu. YB.x8000.

Figure 2. Electron microscopic features of mature rat’s thyroid
gland thyrocytes on the day 24 of the experiment (a — group 1SBD,
b — group 2SBD, ¢ — group 1SBD+M, d — group 2SBD+M, e — group
1SBD+S, f— group 2SBD+S): mu — thyrocyte, s1 — nucleus, ax —
heterochromatin, 50 — nucleolus, 3 — rough endoplasmic reticulum,
M — mitochondria, Mp — mitochondria with a destroyed area, 11—
lysosomes, cz — secretory granules, k — capillary , pgpc — loosely
located fibrillar structures in the cavity of the cistern of the rough
endoplasmic reticulum. Magnification=8000.
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m OBCYXKJIEHUE

CornacHo pabotam uccrenoBatesieid, 6eH30aT HaTPHS BbI3bI-
BaeT JIMcOaslaHC OKCUJAHTHO-aHTHOKCHUIAHTHOM CHCTeMBI 4epe3
aKTUBAIMIO TIePeKHUCHOTO OKUCIIeHUs JIMIU/IOB, YBeludeHue
CBOOOIHBIX GOPM KUCIOPOJa U MHTMOUPOBAaHHE aHTHOKCH-
JAHTHBIX HepMeHTOB. [1pu 3ToM OH criocobeH aKTUBU3UPOBATh
TMIPOLIECCHI AllONTO3a U YBEeJIMIUBATh YPOBEHb BOCHAUTEIbHBIX
1tokuHOB — TNF-a., IFN-y, IL-1f, IL-6 (ttocnenHee 1o npuH-
IIUITY «3aMKHYTOTO KpyTa)» yCHIMBAIOT OKCHUIaTUBHBINM CTpecc)
[9]. Takxe koHcepBaHT criocoben nmoBpexxaats JTHK [10], 1u-
TOJIeMMY U BHYTPeHHIOI0 MeMOpaHy MUTOXOHJIPUM, CHIDKATh
YpOBeHb TeMOITIOONHA U 3HaYeHHe WHeKCa MUTOTHYeCKOro
nenenus [11]. UMeroTcs maHHbIe o TOM, 4TO GeH30aT HATPUS
cHwkaeT yposeHb T, T, 1 TMpeoTpomnHOro ropmona [12], a Tak-
e TIoBbIIIaeT ypoBeHb Na* [10]. [nurensHoe yroTpebieHue
OeH30aTa HaTpHsl, COIVIACHO y>Xe OITyOIMKOBAaHHBIM JaHHBIM
aBTopa CTaThY, Ha YIBTPACTPYKTYPHOM YPOBHe IOATBepXXIa-
eT 3aBUCHMOe OT J03bl CHIDKeHUe QYHKITUU POIITHKYISIPHBIX
KJleToK [3]. lanee B xofie aKCIiepuMeHTa MoCIIe ABYXMeCsYHOTO
HICTIONTb30BaHMsI KOHCEPBAaHTA HAHOCHIICS TedeKT B OOIbIebep-
I[OBBIX KOCTsiX. [lo JaHHBIM NHUTEpaTypHl, Takoe BO3/IeHCTBHe
MIPaKTUYeCcKU He OKa3blBaeT BIMSHUS Ha YPOBeHb THPeOTpPOIl-
HOT'O F'OPMOHa, IIPY 3TOM TaK)ke YMeHbIIaeTcsl ypoBeHb T, u
T, [13]. Ha ¢one runodyHKIMN TUPOLIUTOB, BEI3BAHHOM OeH-
30aTOM HATpUs ¥ TPABMOM, BKITIOYAETCsI MEXaHU3M «00paTHOM
eIy (Tak Kak OeH30aT HaTpHsl yoke He [OCTyTIaeT B OpraHu3M)
Y ypPOBeHb THPeOTPOIIHOTO TOPMOHA MOXKET BOCCTAHABIIHUBATh-
Cs1 WM BO3PACTaTh [14], BbI3bIBast TUIIEPTPOGHIO THPOIIUTOB
[15]. B nuTeparype maHHbIH paKT 00BSICHSIETCS HECKOIBKUMU
MeXaHu3MaMH. Bo-1iepBeIx, carTaeTcst, YTo IpU IOBPEeXKAeHUN
IUIa3MOJIEMMbI ¥ MUTOXOHZIPUE MOXKeT HapyIaTbcs pabora Na'/
K* nHacoca [16, 17]. Bo-BTOpBIX, M3MeHeHHsI B TeHETHYeCKOM
MarepHaJie CIOCOOCTBYIOT CUHTe3y HeTUITMYHBIX THPeoroty-
JIMHOB, YTIaKOBKA KOTOPBIX ITPOUCXOUT HEIIPaBUIIBHO, C MOCIIe-
IYIOIIMM MX 3aXBaTOM M HAaKOIUIEHHEeM B 3H/I0IIa3MaTHIeCKoM
CeTH, 4TO MIPUBOAUT K Pa3BUTHIO ee CTpecca U TMIOQyHKIUN
$OJUTHKYIISPHBIX KJIETOK. JTOT IIPOIeCC SIBMISeTCs 06paTUMbIM
Y 3aBUCUT OT NIPUPOJIBI TATOJIOTUYeCKOro $pakTopa, ero 1036l U
IUTUTENIbHOCTHY BNusiHYS [ 14]. BhiiierepedrciieHHOe [03BOJIsIeT
00OBSICHUTD, YTO KyOuueckas (pexxe mpusMarudeckas) popma
KJIeTOK 00y CJIOBJIeHa Hall4reM PacTsSHYThIX KaHaNIbIeB IPaHy-
JIIPHOM 3HAOTIa3MaTUIeCKOM CeTH B TUPOIIUTAX (B ee TIOIOCTSIX
B e[JUHUYHBIX CITy4asx OIPelessiioTCs KOHIIEHTPHYEeCKH CKpY-
yeHHbIe pUOPUIUISPHBIE CTPYKTYPBI), TO eCTh TaK Ha3bIBaeMbIM
ee CTpeccoM, 4TO BMeCTe C HU3KUMHU MUKPOBOPCUHKaMH, 4a-
CTBIO MUTOXOHJPHI C Pa3pyIIeHHbIM MaTPHUKCOM, eTUHUYHBIMU
CeKpeTOpHBIMY I'PaHyJIaMU U 0OMJTHeM reTepoxXpoMaTHHa B sifipe
MOPOIOTHYeCKY TTOATBePKAAI0T IMIOPYHKITHIO KJIETOK B PaH-
HUe CPOKH HaOITiofeHysl. Y UMThIBast IUHAMUKY TTOJIOKUTETbHBIX
V3MeHeHUH, IPOSIBIIAIONIYIOCS B OOJbIIIel U MeHblilell CcTe-
TIeHU Ha 24-e CyTKH, 110 CPaBHEHUIO C KoHTposeM (rpymma K]I),
MOXXHO YTBepX/aTh, YTO U3MeHeHUs], BbI3BaHHbIe OeH30aToM
HAaTpus, SBISIOTCS 00paTUMBIMU. Takoke CllefyeT OTMETUTh, YTO
VIIBTPaCTPYKTYPHbIe U3MeHeHHsI He IOCTUTAl0T JaHHBIX TPYIIIIb]
cpaBHeHus naxe B rpymie 1BH/I.

VuuTEIBas MeXaHU3M JAeHUCTBUS U HapyIlleH!s, UHAYIIUPO-
BaHHBIe OEH30aTOM HATpHs, Ui UX CIVIAXKUBaHUS Iepefl Ha-
HeceHUeM TPaBMbI KOCTH OBbIJIM UCIIOIb30BaHbI /1Ba KOPPEKTO-
pa — MeKCH/IOJ U CeJleHasa.

www.innoscience.ru
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[Ipu oTmienjeHUH MPOTOHA OT 2-3TUI-6-MeTHUI-3-
TUIPOKCUNIMPUIMHA (TIepBbIii KOMIIOHEHT ITpeliapaTa MeKCU-
JI071a) OH CBSI3bIBAETCS C IIePOKCH- U aJlIKOKCHU- pajiuKajlaMH,
HeNTpanm3ys UX (QHTHOKCUIAHTHAs aKTHUBHOCTB). OCTaTOoK sH-
TApHOM KUCJIOTHI (BTOPOM KOMIIOHEHT IperapaTa MeKCHoa)
criocobeH NofIep>KUBaTh paboTy CYKIIMHATOKCH/IA3HOTO 3BeHa
rukiia Kpebca B ycnnoBusix nedunura kucnopofa. Ilpernapar
TaKXKe CIIoCOoOeH IMOBBINIATh aKTUBHOCTD CeJleH-3aBUCUMOM-
DIyTaTHOHIIepoKcHaskel [18].

CeneH BXOIOUT B COCTaB IIyTaTHOHIIEPOKCUAA3B!, HOATH-
POHUH-7IeoinHa3k! 1, 2 1 3 TUIIOB, a TaKXKe THOPeAOKCHHpe-
nykTasbl. [TyTaTHoHNepoKcHuia3a NpensTCTBYeT HaKOIUIeHHUIO
CBOOOIHBIX pafuKajioB (bepMeHT aHTUOKCHUIAHTHOM 3alliy-
ThI); HOATUPOHUH-IeMOIMHA3kI | ¥ 2 THIa MOXeT CUHTe3UpO-
BaTbCs B IUTOBUIHOM JKeyle3e U UHUITMUPYET IpeBpaliieHre
TUPOKCHHA B TPUHUOATUPOHUH; HOATUPOHWH-IeHOINHA3EI 3
THIIAa CUHTe3UPYeTCs TOJIBKO INTMAIbHBIMU KJIeTKaMHU, KOoXKeit
Y maneHTon u uHaktusupyer T, u T,; THOpenoKkCHHpenyK-
Ta3a BOCCTaHABIMBaeT THOPeloKcuH c yuyactueM HAJID+H*,
KOTOPBIN SIBJISIeTCS JOHOPOM aTOMOB BOZIOpOJia AJISl BOCCTa-
HOBUTEJIbHBIX ITPOIeCCOB (B YaCTHOCTH JJIsl CTaOUIIM3aIIUU
BHEKJIETOYHBIX OeJIKOB, ColepKallluX JUCYIbOHUIHbIe CBS3H,
a TaK)ke BOCCTAHAB/IMBaeT psifi OMOJIOrMYecKy aKTUBHBIX CO-
eIMHEHWI, B TOM YHCJIe ¥ IIyTaTHOHIIepoKkcuaasy) [19, 20].
JlaHHBIN XUMUYECKU 3JIeMeHT CliocoOb6eH KOHTPOJIMPOBAaTh
paboty resoB (CASP-3 u CASP-9), oTBeyaromux 3a MUTO-
XOHJPUAJIbHBIH ITyTh CAMO3allpOrpaMMUPOBAHHON KIIETOYHOU
rubemm [21].

BerieykazaHHble MeXaHU3MBI Jal0T BOSMOXKHOCTb 0OBsIC-
HHUTb 3aBUCHMBIe OT JIO3bI MeHee BhIpa)keHHbIe M3MeHeHUs B
TPYIIIax C UCIONIb30BaHHEeM MeKCHUII0Na U cejleHasbl, 00yCIoB-
JIeHHble IPeMOM KOHCepBaHTa U CKBO3HBIM JleeKTOM KOCTU
(TlprueM Ha TpeThH U 24-e CyTKH TOJIbKO B rpymnmax 1BH/I+M
u 1BH/1+C ynerpacTpyKTypHBIe IPU3HAKY IPUOIIIDKAIOTCS K
aHaJIOTUYHBIM B IpytIie KoHTposisi). Oba nperapara BhI3BIBAIOT
OITHOHAIIPaBJIeHHbIe 3JIeKTPOHHOMUKPOCKONIUYeCKUe n3MeHe-
HHUSI, TI03BOJISIIOINIME B Pa3HOM Mepe CHIKAaTh BBIPaXeHHOCTh
MOp$OIOruueCcKrx MPOsBIeHUM THIOGYHKIIMY THPOIIUTOB Ha
MIPOTSDKeHHH periapaTHBHOTO OCTeoreHe3a.

mm BbIBO/IbI

1. HlectupecsatucyTouHoe BBelleHHe OeH30aTa HaTpHUs U
HaHeceHHe fedekTa B 60JbIIeOepIIOBbIX KOCTIX YIBTPaMU-
KPOCKOIIMYECKH TIPOSIBIISIETCS] B BU/le TUITIOQYHKIIMU TUPOLIU-
TOB IIUTOBUIHOM eJle3bl KPhIC Ha 3 CyTKHU 3KCIlepuMeHTa. B
TpyIIie, B KOTOPOM KPBICHI TOTyYaIu 6eH30aT HATpuUs B J103e
500 Mr/Kr Macchl Tejia 0 MOMEeHTa MOJIeTMPOBaHUS TiepeioMa
KOCTH, TUIIO(YHKIIMS THPOIIUTOB CMEHSIIACh HOPMOQDYHKIIVEH
Ha 24 CyTKH, B TO BpeMsl KaK [Py BBeJIeHUH JIAHHOTO KOHCep-
BaHTa B f03e 1000 Mr/kr BoccTaHOB/IeHHe GYHKIIMOHAIBHOTO
COCTOSIHUSI HE HACTYTAJo.

2. Wcnonb3oBaHre KOPPEKTOPOB — MEeKCHUJIONIA U CeJieHa-
3bI — AEKTPOHHO-MUKPOCKOIIUYeCKY TIPOSIBIISIETCSI CHIDKEHH -
eM QYHKIHUY TUPOIUTOB Ha 3 CyTKU HaOJIIOIeHus], OHAKO K
24 cyTkaM pyHKIIMOHAJIbBHOE COCTOSTHUE BOCCTAHABIIMBALTCS
110 HOpMOYHKIINHU, 0COOEHHO B TPyIIIax, B KOTOPbIX OeH30aT
HaTpus BBogwiu B Jjo3e 500 MI/KT, 4TO CBSI3aHO CO CIIOCO0-
HOCTBIO ITperaparoB BO3IeHCTBOBATh Ha 3B€Hbsl MEXaHHU3MOB
JIelCTBUs, KaK OeH30aTa HaTpUs, TaK U TPAaBMBL. P
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Mopdonoruyeckue MeToabl U3y4eHUst aHaTOMUM
n Tonorpacoum opraHoB M CTPYKTYp Ta3a 4yesioBeka
B NJIOA4HOM Nepuoae OHToreHesa

11.0. Wanwukoea, A.H. Nawexko, 0.B. N'ynuHa, B.A. Nanuak6aposa, A.B. MepexHukoBa, M.M. )XaHeToBa

®Irb0Y BO «OpeHbyprckuin rocyaapCTBeHHbIA MEANUMHCKUIA YyHUBEpcuTeT» MuHagpasa Poccum
(OpeHbypr, Poccuiickas Pepnepaumns)

AHHOTauus

Iensp — BeIsiBIeHHe 0COOEHHOCTeH NPUMeHeHuUs! pa3luiHbIX MOPGOIOTH-
YeCKUX MEeTONOB, UX WHPOPMATUBHOCTH, JOCTOMHCTB U HeJJOCTAaTKOB IIPU
M3yYeHUsl Tororpaduieckoi aHaTOMUY OPTaHOB M CTPYKTYP Ta3a IUIOAA.
Marepuai u Metoasl. MccnenoBanue rposesieHo Ha Matepuaste 100 oo
4yesToBeKa 000ero IoJIa C UCIOJIb30BaHHeM KJIACCUYeCKUX MOP(OIOrHIecKrx
MeTonoB (MaKpOMUKpOIIpeIiapipoBanue, Meron pactiwios o H.W. ITuporogy,
TUCTOTONOrpadpuueCcKUil MeTox).

Pe3ynbraTbl. MakpOMHUKPOCKONIUYECKOe ITPeIlapUpOBaHye IIPH U3ydeHHH
OpraHOB Ta3a B IIPeHATaIbHOM OHTOTeHe3e I103BOJISIeT OIpeJieNIUTh [OJI0XKEHVe
OpraHoB U CTPYKTYP, UX XOJI ¥ HallpaBjieHre, CHMMeTPUYHOCTb B OTHOILIEHUH
TIapHBIX OpraHoB. [IpenapupoBanye qaeT BO3MOXKHOCTb HIEHTHGUIUPOBATh
COCYIMCTBIE U HepBHBIE CTPYKTYPBI, YTO HEOOXOAMMO IIPH MHTepIIpeTaui
JIAHHBIX, NOJTy4YeHHbIX IIPY MCIIOIBb30BaHUM IPYTUX MeTofoB. IIpemapupo-
BaHUe He [I03BOJISieT OIpeleNIUTh CKeJIeTOTONMIO OPraHoB U CTPYKTYp Tasa,
HX B3aMMOPACIIOJIO)KEeHHe OTHOCUTEJIBHO IPYT APyTra U KOCTHBIX CTPYKTYP,
B3aMOOTHOIIIEHHs] CO CTeHKaMH IOJIOCTH Ta3a.

Hcnonb3oBanue metosia pacnuios 1o H.M. Iluporosy u rucroronorpadu-
YeCKOro MeToyia II03BOJIJIO IaTh OIMCAHKe BCeX TOPU30HTAJILHEIX CPe30B
¢ yposHs LIII 1o monko)xHOro aTaxka IIPOMeXXHOCTH, a TakKe KIMHHUYeCKU

Ba’KHBIX CATUTTAJIbHBIX ¥ GPOHTAIbHBIX CPe30B. JlaHHbIe MeTOIbI 03BOJIS-
10T OIIPe/IeJIUTh CKeJIeTOTOIMIO OpraHa, ero B3aMMOOTHOIIIEHHs] CO CTeHKaMU
Ta30BOM IOJIOCTH, U3yUHUTh OTHOLIEHHe 0OheMa 3aHUMaeMOro opraHa B I10-
JIOCTH, a TakXKe U3MepUTh JUCTaHIUU. ['mcToTonorpaduieckuil MeTOR AaeT
BO3MOXXHOCTb IIOIPOOHO U3y4IUTh BHYyTPeHHee CTPOeHKe, MUKPOTOIIOrpaduio
OpraHoB U COCYAUCTO-HEepPBHBIX KOMIIIEKCOB Ta3a. JTo Haubosee MHpOpMa-
THBHBIA MeTO[] IPY U3y4eHUH IIPOMeXHOCTH. B cTaThe npeicraBieHs! GpoTo-
rpaduu IpenaparoB, JeMOHCTPHUPYIOIIHME 0COGEHHOCTH TONOrpadryecKon
aHaTOMMU Ta3a IIofia.

BeiBogbl. [leTanbHO M3y4nTh TONOrpadryecKyro aHaTOMUIO Ta3a IIofia, a
TaKoKe JIaTh OAPOOHYIO XapaKTePUCTUKY CKeIeTOTOIMY M CUHTOIIMH KXKI0TO
OpraHa BO3MOXKHO JIMIIb TIPY UCIOJIb30BaHUH KOMILIEKCa IIPeiCTaBIeHHbIX
Mopdorornieckix MeToioB. IloimyuaeMele py MCIOIb30BaHUK AHHOTO MOJ-
XOfia JaHHBIe OyAyT MOJIe3HE! CIIeNUaINCTaM IIPeHaTAIbHON IUarHOCTHKY, a
TaK>Ke IIPYU IIPOBeJleHUH (eTaIbHBIX ONepaIyi.

KoroueBsle ciioBa: aHaToMUsl, Tororpadus, Tas, IUIOA, MeTOIbI UCCIIefI0-
BaHUsL.
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Morphological methods in the study of the anatomy
and topography of the human pelvic organs
and structures in the fetal period of ontogenesis

Lyudmila O. Shalikova, Diana N. Liashchenko, Yuliya V. Gulina,
Viktoriya A. Galiakbarova, Anna V. Merezhnikova, Madina M. Zhanetova

Orenburg State Medical University (Orenburg, Russian Federation)

Abstract
Aim - to identify the features of the use of various morphological methods,

their informative value, advantages and disadvantages in studying the
topographic anatomy of organs and structures of the fetal pelvis of the fetus.
Material and methods. The study was carried out on the material of
100 human fetuses of both sexes using classical morphological methods
(macromicropreparation, the method of cutting according to N.I. Pirogov,
histotopographic method).

www.innoscience.ru

Results. Macromicroscopic dissection in the study of pelvic organs in
prenatal ontogenesis makes it possible to determine the position of organs and
structures, their course and direction, symmetry with respect to paired organs.
Dissection makes it possible to identify vascular and nerve structures, which
is necessary when interpreting data obtained using other methods. Dissection
does not allow to determine the skeletotopy of the organs and structures of
the pelvis, their relative position relative to each other and bone structures,
the relationship with the walls of the pelvic cavity.
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The use of the method of cutting according to N.I. Pirogov and the
histotopographic method made it possible to describe of all horizontal
sections from the LIII level to the subcutaneous floor of the perineum, as
well as clinically important sagittal and frontal sections, was given. These
methods allow us to define the skeletotopy of the organ, its relationship
with the walls of the pelvic cavity, to study the ratio of the volume of
the occupied organ in the cavity, as well as measure distances. The
histotopographic method makes it possible to study in detail the internal
structure, microtopography of organs and neurovascular complexes of the
pelvis. This is the most informative method when studying the perineum.

Hayka n uHHosauuun B meaununHe T.9(3)/2024

The article presents photographs of preparations demonstrating the features
of the topographic anatomy of the fetal pelvis.

Conclusions. It is possible to study in detail the topographic anatomy of the
fetal pelvis, as well as to give a detailed description of the skeletotopy and
syntopy of each organ only when using the complex of morphological methods
presented. Using this approach, the data obtained will be useful to specialists
of prenatal diagnostics, as well as during fetal operations.

Keywords: anatomy, topography, pelvis, fetus, research methods.

Conflict of Interest: nothing to disclose.

Citation

Shalikova LO, Liashchenko DN, Gulina YuV, Galiakbarova VA, Merezhnikova AV,
Zhanetova MM. Morphological methods in the study of the anatomy and topography
of the human pelvic organs and structures in the fetal period of ontogenesis.
Science and Innovations in Medicine. 2024;9(3):175-181.
https://doi.org/10.35693/SIM623109

Information about authors

Lyudmila O. Shalikova — PhD, Associate professor of the Human Anatomy Department.
http://orcid.org/0000-0002-6389-6639 E-mail: L.o.shalikova@yandex.ru

Diana N. Liashchenko — MD, Professor, Head of Human

Anatomy Department. http://orcid.org/0000-0001-9288-1551

E-mail: lyaschenkod@mail.ru

Yuliya V. Gulina — PhD, Associate professor of the Human

Anatomy Department. http://orcid.org/0009-0006-8536-5341

E-mail: yuliya_gulina@bk.ru

Viktoriya A. Galiakbarova — assistant of the Human Anatomy Department.
http://orcid.org/0000-0001-6361-0605 E-mail: wika310594@mail.ru

Anna V. Merezhnikova — assistant of the Human Anatomy Department.
http://orcid.org/0000-0003-7135-5781 E-mail: annetmer1602@mail.ru
Madina M. Zhanetova — 6th year student, pediatric faculty.
http://orcid.org/0000-0003-4478-2203

E-mail: madinazhanetovaO0O@mail.ru

Corresponding Author

Lyudmila O. Shalikova

Address: Orenburg State Medical University, 6 Sovetskaya st.,
Orenburg, Russia, 460000.

E-mail: L.o.shalikova@yandex.ru

Received: 08.11.2023

Received: 01.04.2024
Published: 23.07.2024

m BBEJIEHUE
AKTyaHLHOCTb M3ydeHUs ToImorpagdo-aHaTOMUYeCKUX
0COOeHHOCTell OpPraHoB U CTPYKTYP Ta3a dejloBeKa B
IIpeHaTalIbHOM IIepHOjie OHTOreHe3a 00yCIIOB/IeHa HeCKOJb-
KUMH aclieKTaMu. Bo-1iepBBIX, OTMedaeTcst BHICOKas 4acToTa
BCTpeYaeMOCTH aHOMaJIUM pa3BUTUs OpPraHoB Tasa. Tak, Imo-
POKH pa3BUTHs MOYEBOM CUCTeMBI COCTaBISIOT 26—30% Bcex
aQHOMaJINM, BCTPeYaeMOCTb aHOPEKTAIbHOU MaibGopMaluu
— 1:5000 HoBOpOXIeHHBIX U Jip. [ 1-3]. Bo-BTOpHIX, B ToCien-
HUe Tofibl 0TMeYaeTcs IIOBbIIIIeHHe KadyecTBa MPKU3HeHHOM
IUArHOCTHKU IIofa. MeToioM CKpHMHUHTA IJI0fia IepBOTr0
YPOBHS OCTaeTCsl yIbTPa3ByKOBOe HCCie[loBaHHUe, Ha KOTO-
POM BBISIBIISIFOTCSI OCHOBHBIE CTPYKTYPHbIe aHOMaJIMK OpPTaHOB
Tasa IJI0fia, OIHAKO JIJIsl TIOTBep K/IeH s TIaTOI0TUX U yCTa-
HOBJIEHUS TONOJTHUTENIbHBIX CBeJIeHHH HeoOXOMUMEI Ooliee
TOYHBIE JJaHHbIe, KOTOPBIe MOT'YT IIPeIOCTaBUTh TPeXMepHoe
YIIBTPa3BYKOBOE UCCIIeZIOBaHMe [4] 1 MarHUTHO-Pe30HaHCHAs
tomorpadust (MPT) mioapa [5]. Ha mpoTskeHU# TociieHUX
JIeT yiyd4illeHre KaueCcTBa U300paXkeHus], CKOPOCTH CKaHHPO-
BaHUS U UHTEePIIpeTaI[iy UCCIIeIOBAHU TT03BOJIVIIN BHIBECTU
MPT Ha HOBBIl YpOBeHb, ee IPUMeHeHHe B HaCTosIIIee BpeMst
3HAUUTEJIHO pacIIMpeHo P TOPOKax Pa3BUTHS Pa3IUIHbBIX
CTPYKTYP Ta3a — aHOMaJIUK pa3BUTHS KJIOAKU U MOYeroJo-
BOTI'O CHMHYyCA, aHOPeKTaJIbHON 00J1aCTH, KUCTHI SUYHUKOB,
MeraIMcTHC, KPeCTIIOBO-KOIMYKUKOBAsl TepaToma u ap. [6—7].
be3 comHenus1, TpebyeTcst MHTepIIpeTalys ojTydyaeMbIX U30-
OpakeHHi C onMcaHNeM CTPYKTYP U UX B3aMMOOTHOIIIEHUI B
Pa3HbIX MJIOCKOCTSIX. B-TpeTbux, aKTUBHO pa3BuUBaeTcs de-
TaJbHas XUpyprusi. BeibpaHHbI epuon nccienoBaHus (po-
MeXXyTOYHBIH IUTOAHBIN) TPAaKTUYeCKU COOTBETCTBYET CPOKaM
Haubostee B1arONpUATHON BHYTPHUYTPOOHOM KOPPEeKITUY BPOXK-
JIeHHBIX [TOPOKOB Pa3BUTHS Ta30BOH 001acTH, B TOM YHUCIIe
HapyIlIeHUH pa3BUTHs MOYeII0IOBOIO alrapara, KpeCTiioBou
TepaToMbl, spina bifida mosicanuno-kpecTiioBoro otaerna. [le-
pen ¢peTanbHBIMU XUPYPraMy TakXe BCTaeT BOIIPOC O TOTIOTpa-
¢o-aHaTomudeckoM 060CHOBAaHUU OTIEPAaTUBHOTO JOCTYIIA 110-
no6HbIx omneparuii [8—10]. Y, HakoHell, HHTepec K U3y4eHHIO
¢deTtanbHOI Tonorpaduyueckoil aHaTOMUU Ta3a 00yCIIOBIIeH
BBIXaXXMBaHHUEM ITTyOOKO HeJJOHOIIeHHBIX HOBOPOXKIEHHBIX,

176

KOTOPBIM He0OX0JIMO IIPoBeJieHHe TeX UM MHBIX MaHUITYJIs-
I[UH C y4eTOM 0CODEeHHOCTel CTPOeHUs! OPraHOB U CTPYKTYP
Ha JTaHHOM 3Talle BHYTpUyTpobHoro pa3sutus [11].
Krnaccuueckoe nsyueHre aHaTOMUM OPraHOB U CTPYKTYP
IIJIOfIa IPOBOJUTCS AOCTAaTOYHO JIaBHO, U B TIOCJIe[JHee BpeMsl
aKTHUBHO OCYIIIeCTBIISIeTCS. KUMMYHOTHCTOXUMUYEeCKoe Hcce-
JIoBaHWe TKaHel B MpeHaTaJbHOM oHToreHese [12]. OgHako
B CBSI3U C BBIIIeNIePeYrCIIeHHbIMU acleKTaMy aKTyalbHOCTU
M3y4eHHs JaHHOTO BOIIPOCa pacTeT HeoOXOAUMOCTh B JieTalb-
HBIX CBeJIeHHSIX UIMeHHO 10 0CODeHHOCTSIM Tororpaduu opra-
HOB U CTPYKTYP Ta3a, UX MMPOEKI[UU Ha KOCTHbIe CTPYKTYpHL. C
3TOH IeNIbI0 MBI MCIIOIb30BaIM KOMILIEKC allpoOMpOBaHHBIX
KJIACCUYeCKUX MOPOIOTHIeCKUX MeTOIOB — MaKPOMHUKPO-
CKOIYeCKoe MperapupoBaHue, MeTof paciuioB 1o H.W. T1u-
poroBy u rucrotonorpagudeckuit meton. Hacrosimee uccie-
JTOBaHUe SIBIISeTCs IPO0JDKeHHeM IIUKJIa PaboT 110 aHaTOMUH
OPraHOB U CTPYKTYP Ta3a desoBeKa B IUVIOJHOM I1epuofie, BbI-
IIOJTHeHHBIX Ha Kadesipe aHaTOMUU desioBeka OpeHOyprckoro
roCyIapCTBeHHOT0O MeUIIMHCKoro yHuBepcuteta (OpI'MY) 3a
mepuon 2004-2023 rr. [13-15]. YuuThiBasi, 4To TOmorpadu-
YyeckKas aHaTOMUSI IUI0Jja UMeeT XapaKTepHble YepThl, Heobxo-
IIUMO IIPefICTaBUTh U OTVIMIUTEeNIbHble 0COOeHHOCTH UCIIONb-
30BaHMS METOIIOB U3y4YeHUs B JaHHON BO3PaCTHOM I'PyIIIIe.

m [TEJIb

Omncarb BhIlIIeyKa3aHHBIE METOIbl UCCIIe[IOBaHMUsl, B TOM
4ucsie 0cOGEHHOCTH UX TIPUMEHEeHHs Ha TUIOJIHOM MaTepuarie,
MHGOPMATHUBHOCTD 711 U3yUeHUs TonorpadpudecKkoit aHaTo-
MHH OPraHOB U CTPYKTYP Ta3a IUIOZA, a TaKXKe JJOCTOMHCTBA
Y HEJIOCTaTKH.

m MATEPHUAJI 1 METO/IbI

HccnenoBanue ObUIO IIPOBEIeHO HA CEKIIMOHHOM Mare-
puane 100 miomoB yesoBeka MY>KCKOTO U XKEHCKOTO I10JIa
16-22 Henenp pa3BUTHS, NOJTyUYeHHBIX B pe3ysIbTaTe Ipephl-
BaHMsI HOPMAJILHO NTPOTEeKarolei 6epeMeHHOCTH y 3[I0POBBIX
KEHIIIMH [0 CONMAJIbHBIM NIOKA3aHHUsIM, C COOIIIOIeHHeM BCeX
He0OXOIMMBIX ITUIEeCKUX 1 Iopuandeckux HopM. Ha mpoBese-
HHe UCCIIeI0BaHus ObIIO IOTyYeHO pa3pelieHue JIOKAIbHOTO

www.innoscience.ru


https://doi.org/10.35693/SIM623109

Science & Innovations in Medicine Vol.9(3)/2024

atudeckoro komutera PI'BOY BO OpI'MVY Munsznpasa Poc-
cuu (mpotokoi Ne282 ot 11 oxtsiops 2021 1.). B pabote 66110
HCII0JIb30BAaHO MaKPOMHUKPOCKOIIMYeCcKoe IpellapupoBaHue,
Metop pacniwioB 1o H.W. ITuporoBy B Tpex B3aMHO IiepIieH-
TUKYJSPHBIX TIOCKOCTSAX M FHCTOTONOrpaduiecKuil MeTox
(oxpacka no Ban I'uzony).

[TpenaprpoBaHye OpraHoB Ta3a IPOBOIWIOCH Ha MaTepHae
40 mnonoB uesnoseka (20 myxckoro 1ona, 20 %eHCKOro) ¢ uc-
I0JIb30BaHNeM MUKPOXMPYPrUieckoro Habopa MHCTPYMEHTOB
Y CTepe0CKOIMYeCKOro TaHKPaTHYeCKOro MUKpocKona. JlaHHbI
MeTo]] BKJI0YaJI HeCKOJIbKO 3TanoB. Ha repBoM atare npoBo-
JIAJIOCh BCKPBITHE OPIOIITHOM MOJIOCTU TI0 CPeIVHHOM JIMHUY OT
Me4eBH/THOTO OTPOCTKA JI0 IIYTIOYHOTO KOJIbIIa, [jajiee OT Bepx-
Hero Kpasi KOTOpOTO BBITIOJHSJTH pa3pe3bl KOCO BHU3 C 06enx
CTOPOH I10 HAIIPaBJIeHUIO K BepxXHel IepefiHel ITOAB3I0IIHON
OCTH. Y4aCTOK OPIOIITHOM CTEHKH TPEyTOTbHOM GOPMBI OTBOIMIIA
BHU3, 00HaKast OpraHbl OPIOIITHOM 1M0I0CTH. Jlaee MPOBOIMIOCH
M3BJIedeHNe BCeX OT/IeNIOB TOHKOM KuImKy. Ocoboro BHUMaHUS
IpY [IpellapupOBaHUM 3aCTy>KHBaJla 30Ha CUTMOPEKTaIbHOTO
Tiepexofia, jIsl ee OIpesiesieHys ObUIN UCIIONTb30BAHB! CIIeYIOITe
MIPM3HAKY: HaJIMYHe CUTMOPEeKTaIbHOTIO YITia M UCUe3HOBeHUe
MBIIIEYHBIX JIEHT U CAJIbHUKOBBIX OTPOCTKOB, ONPeIeJISIOIINXCS
Yy CUTMOBUIHOM Kutky. [Tocsie u3BneueHust u3 GPIOIIHOM I10-
JIOCTH BCEX OT/IEJIOB TOJICTOM KUIIIKY, 33 UCKIIIOYeHreM MIPSIMOH,
IIPUCTYTIAX K TIPerapy¥pOBaHUIO OPTaHOB I10JIOBOM Y MOYeBOH
cucreM. Briirie 106koBoro criMdu3a 66I10 TPOBEAEHO MTOCTIONHOe
yZasieHue fiepefiHeit OPIOIIHOM CTeHKY C aKKypaTHBIM OTCelapy-
PPOBaHKeM ITapyeTaIbHOM OpIOIIMHEI ¥ BHYTPUOPIONTHOM dacIiyi
1 0OHa)XeHHeM MO4YeBOI0 Iy3bIpsi, MOUEBOTO MIPOTOKA U IIyTI0Y-
HBIX apTepuil. [lajiee akkypaTHO OTessuIv OPIOIIMHY OT OOKOBOM
CTeHKH, BBITIEJISUIN COCYIIBI SIMUKA Y CeMSIBBIHOCSIIHI ITPOTOK.

Crnenyromuit aTan BKJIIOYal HocjaeoBaTelbHOe yaa-
JIeHWe C KaXXIO¥ CTOPOHBI II0 BCeM OKPYXXHOCTU Tasa
KOXXH, MOAKOXHO-XUPOBOW KJeTHYaTKU M MBIIII, Ha-
YyuHas OT JIOOKOBOTO cuMdu3a U BIOJIb BCeH Ta30BOU
KOCTH B BeHTPO-/I0pCajibHOM HalpaBlleHUH, C JalbHel-
IIMM CKeJIeTUPOBaHUEM HUXXHUX Tpex MOSICHUYHBIX U
KPeCcTIOBBIX T03BOHKOB. Ocoboe BHUMaHUe yIensioch
MaxoBo¥ 06acTU: TPOBOJUIIM aKKypaTHOe IIpernapupo-
BaHMe IIaXOBOTO KaHaja C JaJlbHeHIIUM BCKPBITUEM ero
3aHel CTeHKHU C I[elIbl0 M3y4yeHUs Tomnmorpado-aHaAToO-
MHUYeCKUX 0COOEHHOCTel NPOBOAHUKA SIMYKA Y IJIOL0B
MYXCKOTO I0JIa U KPYIVIONW CBSI3KM MATKH Y IIJIOJOB
>KeHCKOT0 110JI1a, a TakXXe HepBOB U COCYI 0B, COIIPOBO-
XKIAIOIMUX JaHHble CTPYKTYPBHI.

[TpenaprpoBaHue OpraHoOB, PacIIoNOXeHHbIX B ITOJIOCTH Ma-
JIOTO Ta3a, IPOBOAMIIH C UCIIOIb30BaHHEM HeCKOJTbKUX METO/TUK.

[TepBas MeTOnMKa ITOIPa3yMeBaeT BeHTPO-I0pCaIbHbIHN X0I
MIpeIlapypoBaHus Ta3a, IPH KOTOPOM CHavasIa IIPOBOASITCS pac-
cedeHye JIOOKOBOro cuMdu3a U akKypaTHOe pa3BefieHHe JI00-
KOBBIX KOCTeH C JalbHeHNIINM BhIleJIeHHeM CBSI30K M MBIIII,
OepyIMx Hadalo OT BHyTPeHHel [T0BepXHOCTU JIOOKOBOM Ko-
ctu. [Tocye ¢pukcaruy pa3BeieHHbIX JI0OKOBBIX KOCTeH IIPUCTY-
TaJIU K [IOCJIeIoBaTeSIbHOMY BhIJIeJIeHHIO OpraHoB. B monoctu
MY’KCKOTI'O Ta3a MOYeBOM ITy3bIPb C IIPefICTaTeJIbHOM JKeJle30M,
CeMeHHBIMH ITy3bIPbKaMU U CeMSIBBIHOCSIIIMMU IIPOTOKAaMH OT-
JIeJISIY OT TIPSIMOM KUIIKY. [lajiee MPOBOIMIIOCH BhIJe/IeHHe
HaJJaMITYJISIPHOTO OT/Iefia PSIMOM KUIIIKK U CTPYKTYP, Paciiono-
>KEeHHbIX 3a0PIOIIMHHO, TAKUM 00pa30M, ITPOIOILKast Tperapy-
POBaHMe B 0PCO-KpaHWAIbHOM HalpaB/IeHUH — 11033, IIPSIMO
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KUIIIKY [T0CTIeJIOBaTeIbHO BBIIENISUIN [TOAYpeBHOe CIyIeTeHue,
TIO[IB3/IOIITHBIE COCYAIBI U MX BeTBU. B mocnenytoriem npucryma-
JIM K BBIJIEJIEHHUIO CTPYKTYP IIPOMEXXHOCTHOTO 3Taka Tasa C IIpe-
rapupoBaHueM (acIvii Ta3a, MBIIIIT ¥ MITKUX TKaHeH TTPOMeXX-
Hoctu. [IpenaprpoBaHye aMIysibl IPSIMOM KUITIKY, aHAJIBHOTO
KaHaJjIa, MOYeHCITyCKaTeJIbHOTO KaHaJjla, a Takyke Bllaraiuiia y
IJIOZIOB >KeHCKOT'0 TI0JIa ITPOBOJWIIOCH TIapaljIesIbHO C Bbijle-
JIeHWeM apTepui U BeH Ta3a, a TakXe BeTBel IOSCHUYHOIO U
KPeCTIIOBOT'O CIUIETEeHUSL.

Bropast MeToa1Ka MaKpOMHKPOCKOIIMYECKOT'0 TIperiaprupo-
BaHUS MaJIoro Tas3a nofpa3yMeBasia U3BjledeHre Ta30BOH KO-
CTU C OTHOM CTOPOHBI U BBIZIeJIeHHe BCeX OPraHoB U CTPYKTYP
Tasa C JlaTepajibHON cTOpoHH (pucyHok 1B). B mocnenyio-
IIeM IIPOBOJMIIOCH U3BJIedeHHe KaX/I0r0 OpraHa C JaibHel-
1M U3y49eHHeM, B YaCTHOCTH, IIPOBOJIAIN BCKPBITHE TTOJIBIX
OpraHoB, OIIeHUBAJIM HaJIMuKe U BBIPAXKeHHOCTh CKIIAJIOK U
IIp., Jajiee OHU CITY>KWIM MaTepyasioM JIjIsi THCTOIOTHYIeCKOro
MeToJla UCCIIeIOBaHUSI.

BTopriM HE0OXOIUMBIM MeTOLOM NP ITPeHaTaJIbHOM H3-
y4eHHU OPraHOB U CTPYKTYP Ta3a SIBJIsSIeTCS MeTo]| PaclujIoB
no H.Y. [TuporoBy B Tpex B3aUMHO MepHeHIUKYISPHBIX I1JI0-
ckocTsx. B HacTostie#t paboTe vcciiefioBaHe C IpUMeHeHreM
JIAaHHOTO MeTojla MMPOBOAWIOCH Ha MaTeprase 50 rmpemnapaToB
(25 myxckoro nona u 25 XKeHcKoro). s BeIIOIHeHUs ca-
TUTTaNbHBIX, GPOHTANBHBIX U TOPU30HTAJIbHBIX PACIIWIOB
HeobX0MMO OBLIO BBHIIIOJIHUTH MOCJIONHOe yajeHue KOXU
Y MSTKUX TKaHeM C 3aJiHel TTOBepXHOCTH CITMHBI B 00/IacTH
MIO3BOHOYHOTO CTOJI0A, POBECTU BBIeJIeHHe OCTUCTBIX OT-
POCTKOB ITI03BOHKOB MOSICHUYHOTO, KPECTIIOBOTO U KOITIMKO-
BOTO OTJIEJIOB, UX MapKUPOBKY C I1eJIbI0 OIIpefieJIeHus YPOBHS
TOPU30HTAIbHOIO Cpe3a U NPOeKIUU TOM UITU MHOU CTPYKTYPbI
Ha CarUTTaNIbHBIX cpe3aX. Cpesbl BHIOIHSINUCE C UCIIOJB30-
BaHMEM MaKpOTOMa II0 JIMHHSM B 3aBUCHMOCTH OT TOM WIH
HMHOM IMPOEeKIMU: CaTUTTajbHble paCIUIbl IPOBOIUIIMCEH IO
CPeIMHHOM CaruTTaJIbHOM JIMHUU U Yepe3 MOIB3/I0IIHO-TI00-
KOBOe BO3BBIIIeHHe, Cpe3bl BO GPOHTAIBHOM IJIOCKOCTH IIPO-
BOJIWJIMCh Yepe3 MepeJHIO0 U 3aIHIOI0 BepXHUe ITOJIB3IOITHbIe
OCTH U Yepe3 CPeIMHHYI0 GPOHTAIBHYIO INIOCKOCTh. [opr30H-
TaJIbHbIe PACIWIbI BBIIONHSUIMCH ITOCIIeIOBaTeIbHO Ha YPOBHE
KaXX/I0TO TIO3BOHKA, HAUYMHAs C TPeThero MOSICHUYHOIO U 10
MSITKUX TKaHed IIPOMeXXHOCTH.

MatepuanoM Jijig TUCTOTONorpaduieckoro MeToja Imo-
ciryxud Topchl 40 mionoB o6oero nona, Ha 30 U3 KOTOPBIX
OBUIN BHIIOJIHEHBI CepUifHble TMCTOTOIOTPAaMMBI B Tpex
B3aMMHO TepIeHIUKYJSIPHBIX IVIOCKOCTSIX, ITPU 3TOM PppOH-
TaJIbHbIe U CaruTTaJbHble TUCTOTOIOTPAMMBI U3TOTaBIIH-
BaJM Ha Marepuase pacnuioB no H.U. ITuporosy (n=20), a
TOPHU30HTa/IbHbIe — HAa MaTepHasie HeBCKPHITOTO Ta3a, Ipeji-
BapUTEIHHO TIPOBe/Is 3Tall MapKUPOBKU MO3BOHKOB (n=10).
Eme 10 TopcoB mnonoB, U3y4yeHHBIX paHee MeTOAOM Ma-
KPOMMKPOCKOIIUYeCKOT0 IpenapupoBaHusl, IO CIYXUIN
MaTrepuaioM Ij1s HoJiee eTalbHOTO M3y4YeHUS U30JIUPO-
BAaHHOI'0 OpraHa WJIM OpraHOKOMJIeKCa C HCII0/Ib30BaHUEM
rUcTOoTOINIOrpadudeckoro Meroaa. B manHom ciydae mosiB-
JIieTCsl BO3MOXHOCTD IIOJIy4eHHs cpe3a He CTPOTO B 3aJjaH-
HOM IIJIOCKOCTH, a I0f] He0OXOOUMBIM YITIoM (PHCYHOK 3B).
TomnmuHa Bcex cpe3oB cocrasisiia 20—40 MUKPOH, OKpacka
poBoauiach o Metony Ban ['msoHa.

[Tpy mpuMeHeHHH KaXIOTO MeTOJia JOMIOJIHUTEIBHO TIPO-
BOIUJIOCH ¢poTorpadpoBaHye BCeX 3TAMOB UCCIeIOBAHUS C
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PucyHok 1. MakpoMukpockonu4eckoe npenapupoBaHue.

A — Makponpenapam nioda XeHcko20 nona, 18 Hed. pasBumusi,
BUO cnepedu. b — Makponpenapam nyioda xeHcKoz2o nona

20-21 Hed., BUO cnpaga.

1 — cum@u3suanbHas noBepxHocmb s1eBol TI06KoBoU Kocmu;

2 — Mo4eBoll ny3blpb; 3 — MoYeucnyckamesnbHbIl KaHan; 4 — npaBas
nynoyHasi apmepusi; 5 — npaBblii MOYemoYHUK; 6 — Mamka;

7 — Bnazanuuwe; 8 — npsiMasi kKuwka; 9 — npaBasi Mamo4Hasi mpyba;
10 — npaBbIil SUYHUK.

Figure 1. Macromicroscopic preparation. A: macropreparation of the
18-week female fetus. Front view. B: macropreparation of the

20-21 week female fetus. Right view.

1 — symphyseal surface of the left pubic bone; 2 — urinary bladder;

3 — urethra; 4 — right umbilical artery; 5 — right ureter; 6 — uterus;

7 —vagina; 8 — rectum; 9 — right uterine tube; 10 — right ovary.

TIOCJIEYIOIINM UCIIONB30BAHHUEM KOMIIbIOTEPHOH IIPOrpaMMBbl.
Kaxmp1it ciryyaii 66T 3alIPOTOKOIMPOBAH C YKa3aHHUEeM HCIIONb-
3yeMOro MeTojla U3y4eHHsl MaTepyaria, BCe MOoTyueHHbIe JAHHbIe
OBbUT TOBEPTHY T BApUAIIIOHHO-CTaTUCTUIeCKoM 0bpaboTke.

m PE3VYJIBTATBI

MeTon MaKpOMHKPOCKOIIMYECKOTO IIpellapupoBaHUsl SB-
JIseTCsl OMHUM U3 HauboJlee 3HAYUMBIX B U3yUYeHHUH OPraHOB
Tas3a IUIO/IA, TaK Kak sBJISeTCS OTHOBPEMeHHO U CaMOCTO-
STeJIbHBIM MeTOJIOM IIpY BU3YaJIbHOM OlleHKe IOJI0XeHUs
OpraHOB IIPH BCKPBITHH, U AOMOIHUTEILHBIM METOIOM IIpU
WHTepIpeTanuy Mojly4aeMbIX JaHHBIX MeTOJIOM PaCIIWIOB
o H.U. [TuporoBy. OTU4IuTeNIbHOM 0COOEHHOCTHIO IPHUMe-
HeHUs JaHHOTO MeTofia Ha ¢peTalbHOM MaTepuare SBiseTCs
00s13aTesibHOe UCIOJIb30BaHUe MUKPOXUPYPruiecKoro Ha-
H6opa UHCTPYMEHTOB U CTepeoCKOIIMYeCcKoro MaHKpaTuye-
CKOTO MHUKPOCKOTIa C 06s3aTeIbHbBIM GpoTorpadupoBaHUEM
BCeX OpPTaHOB U CTPYKTYP.

Tak kak B vcciieyeMoM Ieprofie Tornorpadust OpraHoB Tas3a
3HAYUTEJIbHO OTJIMYAeTCs! OT TaKOBOM Yy B3pOCIOro (MHOTHe
OpraHbl PacrojaraloTcs B OPIOIIHOM MOJIOCTH), METO]I, TIpe-
TIAaPUPOBAHKSI OPTAaHOB Ta3a ObLT HECKOIBKO MOTUDHUITMPOBAH.
BckpoiTre GPIOITHOM MONIOCTH MTPOBOWIIOCH pacCceueHrueM
KOXXU U MSATKUX TKaHeH 10 CpeIMHHOM JIMHUK OT MeYeBUHOTO
OTPOCTKA TONIBKO [I0 IYTIOYHOTO KOJIbIIA, TaK KaK B UCCIIeNy-
eMOM I1eprojie MOUeBOH ITy3bIph BBIXOAUT 3a Ipeliesibl Tasa
Y TIPOIOJDKAEeTCsl B MOUEBOM IPOTOK, MapajiielIbHO U O4eHb
IUIOTHO K BepXHell TPeTH MOUeBOI0 ITy3bIps TPUyIeXar ¢ 06enx
CTOPOH KpYTIHbIe ITyTIOYHbIe apTepHH, KOTOPbIe IPO0JDKAI0T-
Cs1 BIIOJIb MOYEBOTO ITPOTOKA JI0 IIYIOYHOTO Kojbla. JlaHHbIe
CTPYKTYpbl He0OXOIUMO OBIIIO COXPAHUTH AJIS AajibHeNIIero
W3y4eHMs, I03TOMY pa3pe3bl OT ITyTIOYHOT'O KOJIbI[a BBIITOJTHS-
JIUCh KOCO BHU3 JI0 BepXHeW Ilepe[lHel OB3I0IIHON OCTH.
OTBenieHMe yyacTKa OPIOIIHON CTEeHKH TPeyrojibHON (GOpMBI
BHU3 [T03BOJIAJIO TIPOBECTH [TOAPOOHOE ONKCaHKe PACIIOIoXKe-
HUS OPraHoOB ¥ CTPYKTYP OTHOCUTENIBHO APYT JIpyTa.

[TockomnbKy B M3ydaeMoM Ileprofie OHTOreHe3a MeyeHb 3a-
HUMaeT IIPaKTUYeCKU [I0JIOBUHY 00beMa OPIOIITHOM MOIOCTU
Y [T TOHKOM KUIIKY ONpefiesISIoTCs B IOJIOCTH Tasa, s
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IIPOBefieHNs JalbHeNIIero UCCeJOBaHNs TPOBOIUIOCH U3-
BJIedeHHe BCeX OT/IeJIOB TOHKOM KUKy, Crienast KMIIKa ¢ 4ep-
BeoOpa3HBIM OTPOCTKOM ObljIa IIpeIMeTOM Halllero U3y4yeHus,
Tak kak B 80% ciy4yaeB HIDKHSIS TPAaHUIIA alllIeHIMKCa OIpe-
Jlesistach Ha YPOBHe MOAB3/IOIIHON SIMKH.

MeTon0M TpenaprpoBaHUM OblIa oTpejiesieHa 30HA CHUT-
MOpEKTaJIbHOTO Tlepexofia, OJHAKO JTaHHBII MeTo]] He 1103BO-
JIUJ IOCTOBEPHO OIPeJieNIuTh CKeJIeTOTOMNYeCKUi ypoBeHb
nepexona. CUrMOBHIHAS KUIIIKA B UCCIIelyeMOM Ilepuojie
OTJIMYAeTCsl 3HAUUTeTHbHOM JJTUHOM, Pa3HOOOpa3HOM GpopMoi
Y BapUATUBHOCTBIO nojioxkeHus. B 72% ciy4aeB HabmonaeT-
Csl aCHMMEeTpHs B IOJIO)KeHUU SSUYHUKOB U MaTOYHBIX TPYD,
MIPeIIoJIOKUTeIbHO OMHON U3 IIPUYUH SIBIISIeTCS JaBlleHUe
dopmupyIoLIeics CUTMOBUIHOMN KHUIIIKH.

B xone npenapupoBaHusi ObUTH OmpeiesieHbl TPU GOPMBI
MOYeBOro My3bIps: rpylieBuaHast (41%), nuauHIpUYecKas
(33%) u BepereHoobpasHas (26%). Takxke Obla TIpoBefieHa
Mop¢oMeTpHs OCHOBHBIX [TapaMeTpOB MO4YeBOro Iy3bIpst. CTa-
THUCTUYECKYU JOCTOBEPHBIX MOJIOBBIX PA3IUUH MEXIY HUMU
He otMedeHo. Hanbornbinee 3HaYeHHe HIMPHHBI Tella MOYeBOro
ITy3BIpsI OIPeesIsIoCh B 00IaCTU BepXHEero Kpas JI0O6KOBOTO
cumdu3a, cpeiHee 3HaYEeHHe TaHHOTO [TapaMeTpa U3MeHsIOCh
or 6,12 + 0,23 mM B 16 Hemenb no 12,44 + 0,47 B 22 Henenu.

B nosnocTtu My»ckoro Tasa epBoHa4asIbHO OIIeHMBAJIH I10-
JIO)KeHUe sIndeK U IIPUIaTKOB C 00eHX CTOPOH, UX CUMMeTpHY-
HOCTb ¥ B3aUMOOTHOIIIeHHe C OKPY>KaloIIMMU CTPYKTypaMH, a
TaKke MPOBOAWIN MopdoMeTpHio. Tak, B UCCIIeyeMOoM I1epu-
ofle I7IMHA ITPOBOJIHMKA SIMYKA [0 ITyDOKOT0 KOJIbIIa [TaXOBOT0
KaHaja cocraBwia 3,43 + 0,14 mm.

VY m1o10B XKeHCKOTo IoJIa Ha JaHHOM 3Talle M3ydasioch
MTOJIOYKeHHe MaTKU U ee TIPUIAaTKOB, B 84% oTMevanach aCuM-
MeTpHs B pacroloKeHUH BHYTPeHHUX I0JIOBBIX OpraHoB. B
X0Jle TIpellapyupoBaHus Ha JAHHOM 3Talle ITOIPOOHO U3yUeHbl
BapuaTUBHbIe GOPMBI SUUHUKOB, Pa3MepHble XapaKTepHUCTH-
KU TIPU/IaTKOB MaTKU, CBA30YHBIN anmapaTr SUYHUKOB U MaTKU
(pucynoxk 1A). Tak, cpenHee 3HaueHHe AMaMeTpa KPyIJIoH
CBsi3Ka MaTk4 B 16 nenenb cocrasisier 0,33 + 0,07 mm, B 22 He-
nmenu — 0,61 + 0,09 MM; ee anrHa 10 ITYOOKOTO KOJIbIIA HAXO0-
BOTO KaHaJla BapbupyeT OT 2,7 MM 10 8,1 MMm.

[IpenapupoBaHue MaxoBOTO KaHajla MO3BOJIMIO U3YIUTh
aHaToOMU4YeCKre 0COOEPHHOCTH IIPOBOIHMKA SMYKA Y IIJIOI0B
MY>KCKOT'O T10J1a ¥ KPYIJION CBSI3KM MAaTKU y IIJIONIOB YKEHCKOTO
TI071a, a TaKXke HepBOB U COCYHOB, COTIPOBOXIAIONIUX JIaHHbIe
CTPYKTYPBI.

Meronyika BeHTPO-A0PCaIbHOTO X0/ia ITpellapupoBaHUs 110-
3BOJIMUIA BBIIEUTh U U3YYUTh CBSI3KU U MBIIIITHI, HAYUHAIOIIHe-
Cs1 OT BHyTpeHHel II0BepXHOCTH JI00KoBoi koctu. Heobxommumo
TaKXXe OTMeTHTb, YTO Ha JAHHOM 3Talle pa3BUTHS JOCTaTOYHO
OTYeTVIMBO ONpesieNsieTcs] OPIOIIMHHO-TIPOMEXKHOCTHBIH ario-
HeBpos. [IpoBoannock nociieoBaTenbHOe BhifjesieHHe IoupeB-
HOTO CIUIeTeHus], MOAB3IOIIHBIX COCYA0B U UX BeTBeH, CTPYyK-
TYp IPOMEXXHOCTHOTO 3Ta)ka Ta3a C TpellapypoBaHueM ¢acIiuii
Tasa, MBIIIIT ¥ MATKUX TKaHeH MPOMeXXHOCTH. JlaHHast MeTofivKa
TI03BOJIsIeT IPOCIIEANTD XOJ] OCHOBHBIX CTPYKTYP Ta3a, ¢paciiui,
COCYIOB ¥ HEPBOB, OJTHAKO IPaKTUYeCKU He TIpeiCTaBIseTCs
BO3MOXXHBIM OLIEHUTh X MUKPOTONOTrpaduio.

Bropas mMeTonnka MaKpOMHUKPOCKOIIMYECKOTO Iperapu-
pOBaHMsI MaJIoro Ta3a, [oJjpa3yMeBalollas U3BjiedyeHne Ta3o-
BOM KOCTU C OJHOM CTOPOHBI U BhIJleJIeHHe BCeX OPraHoB U
CTPYKTYP Ta3za C JlaTepaJbHOM CTOPOHBI, II03BOJISIET OLeHUTh
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PucyHok 2. Memod pacnunos no H.U. [MupozoBy. A — Makponpenapam masa njioda XXeHCKo20 nona,

22 Hed. pa3Bumusi, ppoHmMasbHbIl cpe3, BuUo cnepedu. b — Mmakponpenapam masa nnooa My)CcKozo nona,

21 Hed. pa3Bumusi, caeaummaribHbili cpe3 no cpeduHHol nuHuu, BUO cnesa. B — makponpenapam ma3sa nnoda
XeHCKo20 nona, 21 Hed. pa3sumus, 20puUsoHMasnbHbIl cpes Ha ypoBHe L, Bud CHusy.

1 — mMoyeBol ny3bIpb; 2 — npedcmameribHas Xenesa; 3 — npsiMasi KUWKa; 4 — nemnau moHKoU KUWKU;

5 — npaBbili SUYHUK; 6 — neBbll SUYHUK; 7 — npaBbll MOYEemOoYHUK; 8 — 1eBbll MOYemOoYHUK; 9 — Kpblfio
nooB3dowHol kocmu.

Figure 2. Method of cutting according to N.I. Pirogov. A: macropreparation of the female fetus pelvis,

22 week of development, frontal section, anterior view. 5: macropreparation of the male fetus pelvis, 21t week
of development, sagittal section along the midline, left view. B: macropreparation of the female fetus pelvis, 21st

AHaTOMMs Yyenoseka

TepeiHel IOIB3I0IIHON
OCTH, IIpOEKIUsl Bep-
XYILLIKY Ha JAHHBIN I10-
3BOHOK IIPUXOJIUTCS B
12,5% city4aes. Ha quck
L, — Sc, npoenypyercs
B 50% HabmroneHuit, Ha
Tejla KPeCTIOBBIX IIO-
3BOHKOB Sc, U Sc; — B
20% u 15% ciy4aes co-
OTBeTCTBeHHO. B ciy-
Jyae, KOTAAa BepXxyllKa
MO4YeBOTO INy3bIpsl He
BBICTyTIaeT HaJ| JOOKo-
BbIM cuMdu3zom (2,5%),
IIPOeKIIUsl TIPUXOANUTCS
Ha YpOBeHb JIUCKa Sc;;—
Scy, (pucynok 2B).
Pacrunb! o cpeays-

week of development, horizontal section at the L, level, inferior view.

1 — urinary bladder; 2 — prostate gland; 3 — rectum; 4 — loops of the small intestine; 5 — right ovary;

6 — left ovary; 7 — right ureter; 8 — left ureter; 9 — ala of ilium.

B3aMMOPACIIOIOKeHHe OpraHoB B MOJIOCTH Ta3a, UX IPOeK-
IIMIO0 Ha TIePeJTHIO0 U 3aJHIOI0 CTeHKH OPIOITHOM U Ta30BOM
MIOJIOCTeH, a TaK)Xe IPOBECTH M3MepeHHe YIVIOBBIX BeJINYUH
(pucynok 1B).

B nocnenyioreM poBoaMsioch U3ydeHHe KaXX[0ro opra-
Ha M30JIMPOBaHHO, OLIeHUBAJIOCh HaJIM4YHe U BbIPaXKeHHOCTh
CKJIA[IOK U JIp. Tak, MeXXay OTBepCTUSIMU YCTheB MOYETOYHH-
KOB y 11010B 20-22 Hefienb pa3BUTHS YIal0Ch OOHAPYXUTh
€1abo BEIpKeHHYI0 MeXMOYeTOUHUKOBYIO CKIIafKy. K3aau ot
BHYTPEHHETO OTBepPCTHS MOUeHCITyCKaTeIbHOIO KaHaJla Pacrio-
Jlarasncsi cChopMHUPOBAHHBIN SI3BIYOK, TIEPEXOJISIIHI B TpebeHb
MOYeHCITyCKaTeJIbHOTO KaHalla.

Meron pacnuioB 1o H.U. Tluporosy B Tpex B3auMHO Iiep-
MeHUKY/ISIPHBIX TIOCKOCTSIX HCIIONIB30BaICs B OOJIbIIIEH CTe-
TIeHH [1J1s1 ONIMCaHUs ToNorpadyul OPraHoB U CTPYKTYP. AHaNM3
MIOJTyYeHHBIX CPe30B [T0Ka3all, YTo UX MHGOPMAaTUBHOCTD B TOU
WJTA MHOY IIPOEeKITUH 3aBUCUT OT IIpefiMeTa N3y4eHHUs : eCiii CTO-
UT BOIIPOC 00 oIpefiesieHHH MPOeKIMY OpraHa Ha IT03BOHOYHBIN
CTOJNIO UM TIepeHIOI0 CTeHKY MaJjloro Tasa, To Haubosee MH-
¢$hOpMaTHBHBIMU OBIIU CPe3bl B CArMTTaJIbHOM INTIOCKOCTH (pH-
cyHok 2B), a npu n3y4yeHny mpoeknyy Ha OOKOBBIe CTEHKH Hau-
Gombimii 06beM MHGOPMAIK HeCyT cpe3bl BO GPOHTAILHOMN
(pucyHok 2A) u ropu3oHTaNbHOM (pucyHoK 2B) rnockocTsx.

B mzyvaemblit mepuof; oHTOreHe3a obpalijaeT Ha cebsi BHU-
MaHUe BbICOKO PacCIIOJIOKeHHBIN CUTMOPEeKTaJIbHBbIN 1epexof,
oTipefiefisieMblil Ha TOPU30HTAIbHBIX U (PPOHTANIBHBIX Cpe3ax,
IIPU 3TOM HEOOXOIUMO OTMETHTh, 9TO B 16—17 Hepenb B 60%
CllydaeB OH IIPUXOIUTCS Ha ypoBeHb L, Torna kak B 21-22
HeJleJI HavaJlo NPsIMOM KMIIIKHU OIIpefielisieTcs Ha ypoBHe L,
u L. Mudopmanus o mpoeKkyuy MoYeBOro Iy3bIpsi Ha Iepef-
HIOIO OPIOIIHYIO CTeHKY U Ha II03BOHOYHBIHN CTONIO MMEeeT 0Co-
60e 3HaueHMe IS KIMHUIIMCTOB B OTHOIIIEHHH [TpeHaTaIbHOMN
JUArHOCTHKY MeTraIcTyca. Tak, CpeJUHHBbIe CaruTTajIbHbIe U
TOPU30HTAJIbHBIE PaCIWIbI TI03BOJIWIIM YCTAaHOBUTD, YTO IIPO-
eKITUsS] BepXyIIIKM MOYeBOTO ITy3bIps Ha 3aHIOI0 CTEeHKY Tasa
BapbUpYyeT OT BepxHero Kpasd Tena L, 1o qucka Sc;; — Scy;. Kak
IpaBUJIO, Telly NO3BOHKa L, COOTBeTCTByeT ypoBeHb BepxXHeH
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HOW CaruTTajIbHOU JIU-
HUU TaK)Xe TI03BOJIWIIN
oTIpeNieNIUTh 0COBEeHHO-
CTU CKeJIeTOTOIINU Mart-
KUY U BJIATrajvINa B IIOJIOCTU KeHCKOT0 Tasa U MpeJCcTaTelbHON
>KeJie3bl B [TOJIOCTH MYXKCKoro. JI71s1 oTpe/iesieHHs ITPOeKIY Ha
TI03BOHOYHUK ITPUIATKOB MaTKH U sSIMUeK HaMU OBbLIN [TpOBesie-
HBI PacIWIbI 10 TIO/IB3OIIHO-JIOOKOBOMY BO3BBIIIIeHHI0. [Ipu
3TOM JIaHHBI MeTOJI TIOATBEepPXK/AaeT YacTyi0 BCTPeYaeMoCThb
acUMMeTpUH ITOJIOXKEeHHs! B OTHOIIIEHHHU TTOJIOBBIX JKeJle3 IUIofa.

Ocoboe 3nauenyie Metor pactiwios o H.W. [Tuporosy npu-
obpeTaeT ITpy U3y4eHUH CUHTOIIUY CTPYKTYp Ta3a. B aToMm oT1-
HOIIIeHUH HauboJIbIINi 00beM HHGOPMAIUK MOXKHO ITOITY4UTh
TIPY BBITIOIHEHUY TOPU30HTAJIBHBIX PACIIUIIOB, 0COOEHHO IS
CTPYKTYP, IPOTSDKEHHBIX 110 JyiiHe. Tak, Ha CepuiHbIX ropy-
30HTAJIbHBIX CPe3ax yalnoCh U3YIUTh CUHTONIHIO MOYETOYHU-
KOB C YPOBHs L, 710 BIlafieHHs1 B MOYeBOM Iy3bIPb, OTYETIIMBO
MIPOCJIeXXUBasi U3MeHeHHe UX TIOJI0KeHUsI OTHOCUTEJIbHO Ipsi-
MO KHUITIKY, TIOJIOBBIX >KeJjle3 ¥ COCYJIOB IIJIOAA.

[Tomumo Tomorpaduu OpraHoB METOJT PaCIIUJIOB JaeT BO3-
MOXXHOCTb U3y4UTh 0COOeHHOCTHU GOpMBI OpraHa. Tak, braro-
Jlapsi GPOHTAJILHBIM paciiijiaM ObIJIO T0Ka3aHO GOPMUPOBa-
HHe B JaHHOM I1epuojie OHTOreHe3a M3TMO0B MIPSIMOM KUIIIKH
Y JTaHO TIoAIpoOHOe Ux omMcaHue. Takke JaHHBIA MeTO] T0-
3BOJIsSIeT IIPOBeCTH MOPGOMETPHUIO PACCTOSTHUI OT OpraHa A0
KOCTHBIX CTPYKTYP U JI0 KOXKHOTI'O TTIOKpoBa. B aTom oTHorre-
HUM Haubonee NHPOPMATHUBHEI Cpe3bl B TOPU30HTAIbHOMN U
CaruTTaJIbHOM IJIOCKOCTAX (PHCYHOK 2). B oTHOIIIeHNH CTPYyK-
TYP IPOMEXXHOCTHOTO 3Taa Taza PaCHUIbl B TOPH30HTAIBHOM
IJIOCKOCTH TTO3BOJIWIIN IIPOZIeMOHCTPHUPOBaTh GOPMUpYIOIITe
€ro CTPYKTYPBI, OAHAKO BCJIE[ICTBHe HU3KOTO KOHTPACTHPOBa-
HUS TKaHe! U3Y4IUTh JeTajli CTPOeHHUs U B3aUMOOTHOIIeHHS
He TIPeJICTaBJIsIeTCs BO3MOXKHBIM.

Ha marepuarne cpesoB no H.U. [IuporoBy Hamu Takke
IIPOBOJWJIOCH ITpelapyupoBaHue CTPYKTYp Tasa, U 0COOEHHO
nHPOPMATUBHBI B JAHHOM OTHOIIIEHUHU ObUTH PppOHTAIbHBIE
paciuibl IPU U3yYeHUH CJIOXKHON Tonorpadpuieckoil 30HbI
10331y HIDKHel TPeTH MOUeBOTO Iy3bIps, I/ie PacloyaraioT-
Csl CeMSIBBIHOCSIIMe TYTH, CeMeHHble Ty3bIPhKU U IIpsiMast
kuika. HekoToprele CTPyKTYphI (MaTKa U ee CBS30UHBIH arl-
Tapart, IPOBOJHUK SIMYKa, HEKOTOPbIe COCYIHUCThIe M HepBHbIe
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PucyHok 3. lucmomonoepacguyeckuli Memod.

A — 2ucmomonozpaMMa masa nnoda XeHckoeo nona, 18 Heo.
pa3Bumusi, caeummaribHbll cpe3 no nesol cpedHekMoYuYHO
JUHUU, BUO cnpasa. b — saucmomonozpaMma masa nnooda XeHCKo2o
nona, 22 Hed. pa3sumusi, cpe3 nod yanom 30 k 20pu3oHmMasnbHol
njiiockocmu, BUO CBEpXy.

1 - BepxHsiss BemBb 5106K0BOU Kocmu; 2 — neBblll SUYHUK;

3 — nesasi MamoyYHasi mpyba; 4 — nesasi nyno4yHasi apmepusi;

5 — neBbili MOYemMOYHUK; 6 — npsiMasi KuwkKa; 7 — Bnazanuwe;

8 — MoyeucnyckamenbHbill KaHan; 9 — BHympeHHsIs 3anupameribHas
Mblwya; 10 — Mblwya, nodHUMarowas 3aoHull npoxod; 11 — konyuk;
12 — nooB3dowHasi Kocme.

Figure 3. Histotopographic method. A: histotopogram of the female
fetus pelvis, 18" week of development, sagittal section along the
left midclavicular line, right view. B: histotopogram of the female
fetus pelvis, 22" week of development, cut at an angle of 30 to the
horizontal plane, superior view.

1 - superior branch of the pubic bone; 2 — left ovary; 3 — left uterine
tube; 4 — left umbilical artery; 5 — left ureter; 6 — rectum; 7 — vagina;
8 — urethra; 9 — obturator internus muscle; 10 — levator ani muscle;
11 — coceyx; 12 — iliac bone.

CTPYKTYPBbl) IO IIPUYMHEe HeOOJBIINX pa3MepoB HaXOMSATCS B
TOJIIIe TOPU30HTAJILHBIX CPe30B, B CBS3U C 3TUM HX JleTaJIbHOe
H3y4deHHe TIpefiCTaBIsieTCs BOZMOXHBIM TOJIBKO C UCIIOJb30-
BaHHeM T'MCTOToNorpa¢pu4eckoro MeTosa.

['mcroTomorpaduueckuii MeTOJ] B CBSI3M C BO3MOXXHOCTBIO
JleTaJIM3alliY [T03BOJIsIeT O0jIee YeTKO OIIpeieSTUTh I'PaHULIbI Op-
TaHOB, COCYHOB, HEPBOB, GaCIHI, KJIeTYaTOUYHBIX IPOCTPAHCTB,
a TaKKe KOJIMYeCTBeHHO OITMCaTh MUKPOTOIIOrpadyio OpraHoB U
CTPYKTYP Y Iu1ofa (pHCYHOK 3). Takum 0b6pa3oM ObUTH ToApo6-
HO H3y4eHb! Tonorpago-aHaTOMUIeCcKrie 0COOEHHOCTH IPSIMOiA
KUIIIKY, TIOJIOBBIX OPTaHOB M MOYeBOTO ITy3bIPS C AUCTAIbHBIMU
OT/lelaMM MOYeTOYHHKOB, ITpOBefieHa MOpPGOMeTpHsI CTPYKTYP
IIPOMEXKHOCTH Y JUCTAJIbHBIX OTIEJIOB YPeTphl U aHAJIbHOTO
KaHas1a. JlaHHbIM MeToJT O3BOJIsieT U3yYUTh MUKPOTOIIOrpaduio
OpraHOB U IPOBeCTH MOPGOMETPHUIO MeJIbUalIIuX CTPYKTYP
Ta3a (BeTBei MOSICHUYHOTO ¥ KPeCTIIOBOTO CIUIETEeHUH, Bere-
TaTUBHBIX CIUIeTeHWI Ta3a, apTepyii, BeH U TUMPaTHIeCKUX
V3JI0B) U ITPOMEXXHOCTH (MBIIIII U CBS30YHOTO ammapara). U3
HeJIOCTaTKOB MeTofia CJielyeT OTMeTUTh JIIUTeIbHOCTb U3T0-
TOBJIEHU IPeiapaToB U TPY03aTPaTHOCTb.

m OBCYXKJIEHUE

Kaxpiit M3 NCIIONB30BaHHBIX B HACTOSIIIEM HCCIIeJOBAaHUN
MeTOIOB JlaeT BO3MOXKHOCTh IOJIydeHHs OOJIbIIOTo Konude-
cTBa MHGOPMAITUHU 110 aHATOMUU U TOMOTpadpuu OPraHoB U
CTPYKTYP, OHAKO Il M3y4YeHHs] OPraHoB Ta3a IUI0fla OTHOT0
WM aXe IBYX MeToloB HefocratoyHo. MHopMmarus, mo-
JIydeHHas [IPU U3y4YeHUU MaTepuasia OOHUM MeTOfIOM, Heob-
XO[IMMa JIJIsl UHTepIpeTaluy JaHHbIX, [T0JTy4YeHHbIX IIPH UC-
I0JIb30BAaHUH JIPYTOTO.

Kak yxe oTmeuanocs Bblllle, Ha BCexX 3Talax UCCIeoBa-
HUS IPOBOAUWIIOCH poTorpadupoBaHe U3rOTOBIEHHBIX I1pe-
[1apaToB C MOCJIeAyIolel KoJIMiyeCTBeHHOM MopdoMeTpueit
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OpraHoB U CTPYKTyp. MopdomeTpuio Ipu U3y4eHUH OpraHoB
Y CTPYKTYP Ta3a IUI0/Ia BHIIOJHSIIM C 06erX CTOPOH, JI0Ka3aB
TEM CaMbIM ACUMMETPHIO MOJI0XKeHUsI TIOJIOBBIX JKeJle3 IIofia
B 70-80% cny4aeB, BBIIBUB U3THOBI IIPSMOI KHUIIIKA U CMe-
IIIeHHe MaTKH OT CPeJJMHHOM JIMHUH.

[TpumMeneHue MeToja MAKPOMMKPOCKOITYECKOTO Iperapu-
POBaHMS TIPU M3YYeHUH OPTaHOB Ta3a B IIPeHaTaIbHOM OHTOTe-
He3e II03BOJISIET OIPEJIeIUTh MOJIOKEHHe OPTaHOB U CTPYKTYP,
WX XOJI ¥l HallpaBJIeHHe, CAMMETPUYHOCTb B OTHOIIIEHHUH [TAPHBIX
OpTraHOB, a TAaK)Ke IPH JIeTaJIbHOM U3y4YeHUH U30JIMPOBAHHOTO
OpraHa JiaeT BOBMOXKHOCTb M3y4YeHHsI ero BHyTPeHHel CTPyK-
TYPBI ¥ IPOBe/IeHNsI KOJIM4YeCTBeHHOM MopdoMeTpuu. MHorue
WCCIIe/IOBaTeIy, TPOBOJMBIIIME H3yYeHHe aHaTOMUM B ITpeHa-
TaJIBbHOM MEeproJie, OTMeYalld BBICOKYI0 MH(GOPMATUBHOCTh
nanHoro Metopa [16, 17]. Takke mpernapupoBaHue MO3BOJISIET
BBIJIEJIUTH COCYIMCThIE U HEPBHBIE CTPYKTYPBI U POCTIeANTh
WX XO[l, YTO TIOMOT'aeT B IAJIbHeHIIIeM [TPH UHTepIIPeTaI|H JIaH-
HBIX, TIOJTyYeHHBIX [P KCIOIb30BAaHKUH JIBYX JPYTHUX METOJIOB.
OnHaKo OHO He JTaeT BO3MOXKHOCTH OTPEIeNTUTh CKEJIETOTOIHIO
OpTaHOB U CTPYKTYP Ta3a, UX B3aUMOPACIIONIOXKEHHe OTHOCH-
TEeJILHO PYT JPyra U KOCTHBIX CTPYKTYP, IETaJIbHO OIUCATh
WX B3aUMOOTHOIIIEHHsI CO CTeHKaMH I0JIOCTH Ta3a, IIPOBECTH
M3y4eHre OTHOIIIeHHS 00beMa OpraHa K 00beMy HOJIOCTH, a TaK-
Ke U3MEepPUTD JIMCTAHIMK OT OpraHa JI0 CTeHOK Ta3a, KOCTHBIX
CTPYKTYP ¥ KO>)KHOTO TTOKPOBA.

bnarogaps vcronb3oBanuio Metofa paciuioB mo H.W. TTu-
POTOBY ¥ T'HCTOTONOrpadgpryecKoro Metosia ObII0 JAHO OIHCa-
HHe C Y4eTOM M0JIa ¥ BO3pacTa IJI0Jia BCeX TOPU30HTAJIbHBIX
Cpe30B C YPOBHsI L, 10 TTOAKOXHOTO 3TaXa MPOMEXXHOCTH, a
TaKke KJIMHUYeCKH BaXXHBIX CATUTTAJILHBIX U (POHTAIBHBIX
cpe3oB. JlaHHBII METOJ| IPEKPACHO TOJXOIUT JJIsi OITUCAHUS
CKeJIeTOTOIMY OpraHa U T03BOJIsSIeT ONKCATh B3aUMOOTHOIIIe-
HUSI OPraHOB CO CTEHKAaMH Ta30BOH IMOJIOCTU, U3YIHUTDb OT-
HollleHUe o6beMa 3aHMMAaeMOoro OpraHa B MOJIOCTH, a TaKXKe
M3MepUThb PAaCCTOSIHUSI OT OpPraHa JI0 NPWIeXKalluX CTPYKTYp,
CTEeHOK Ta3a U KO)KHOTO MOKPOBA. 3HAYUMOCTb CaruTTaJIbHbIX
PAacIHIIOB B OIIpe/ie/IeHWH aHATOMHUYECKUX B3aUMOOTHOIIIEHHH
Pa3BUBAIOIIUXCSI MOYEIIONIOBBIX OPTaHOB MOTYepKUBAJI B CBO-
eM uccienoBanuu J. Shen u coasr. (2018) [12].

OJnHaKko MeToJi pacIWIOB BCJIEJCTBUE HEeJJOCTAaTOYHOTO
KOHTPACTHUPOBAHUSI TKaHel He TI03BOJISIeT IPOBECTH JIeTallb-
HY0 MOP($OMETPHIO OTAEIHHOI0 OpraHa Tasa, a HeKOTOpbIe
CTPYKTYPBI OIIPe/IeJISIIOTCS B TOJIIe cpe3a. JlaHHbIi MeTox
Tak>Ke He T03BOJIsieT U3yYUTh BHyTPEHHee CTPOeHHe opra-
Ha, 0COOEHHOCTH CTPOEHUS CTeHKH, a TaKXe ero MUKPOTO-
norpaduio. B cBsA3u ¢ 3TUM rucroronorpadudeckuil MeTos
JIOCTAaTOYHO IIMPOKO JOIOJIHSeT BO3MOXKHOCTH U3y4YeHHUsl.
Oxpacka CTpYKTYp [103B0JIsIeT ITIOAPOOHO U3YIUTh BHYTPEH-
Hee CTPOeHUe, OLIeHUTh COOTHOIIIeHHe TKaHel GpopMHUpyIo-
IIMXCSI CTPYKTYP, U3YYUTh MUKPOTONIOrpadpuio OpraHoB U
COCYIUCTO-HEPBHBIX KOMIUIEKCOB. CiiefiyeT MoJ4epKHYTh,
YTO 3TO HanboJee 3HAYUMBIN METO]] IIPY U3y4eHHUH TPOMeXx-
HOCTH, TIPH 3TOM 0C06eHHO MHGOPMATUBHBIMU SIBIISIOTCS
Cpe3bl B TOPU30HTAJILHON TIOCKOCTH.

m SAKJIFOYEHUE

Takum 06pa3oM, HU OJJUH U3 TPefiCTaBIeHHbIX MOPOII0-
TMYeCKUX MeTO0B He MOXeT JIaTh UCUepIIbIBAIOIy0 HHPOP-
MaIMIO O TOM WM MHOM CTPYKType Ta3a. TobKo IpUMeHeHue
3TUX MEeTOJIOB B KOMILIIEKCe M03BOJIseT JIeTaIbHO U3yUUTh
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aHATOMHIO OPraHOB U CTPYKTYP Tas3a IUIONA, a TaKKe JIaTh  IJIOCKOCTSIX CMOTYT CTaTh OCHOBOM /iyist uHTepnpeTanuy MPT
MO/IpOOHYI0 XapaKTepPUCTHUKY CKeJIeTOTONIMH M CHHTONMU  Ilofa. Bpauam-HeoHaTosioraM 0coO6eHHO BaXkKHBI JaHHBIE B
KaXX/I0r0 OpTraHa. OTHOIIIEHUH X0/1a MOYeHCITyCKaTeJIbHOTO KaHala ¥ aHaJIbHOT0

[TonyuenHsle naHHbIe OYAYT BaXXKHBI CIIEI[MANIMCTaM IIpe-  KaHajla IpY [IPOBeIeHUH MaHUITYJISIIUN Ha HeI0HOIIeHHBIX.
HaTaJIbHOM Y/IBTPa3BYKOBOW TUAarHOCTMKU IIPH OlleHKe pa3-  (PDeTasybHble XUPYPrH CMOTYT UCIOIB30BaTh I10/TydeHHbIe JaH-

BUTUS OpraHa, NpeficTaBlIeHHble KapTUHBI CPe30B B pa3HbIX

Hble IIPY TIPOBeJleHUH BHYTPUYTPOOHBIX OTlepaluii. P
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The use of a clinical calculator to determine
the rate of development of chronic kidney disease
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Abstract

Aim — to develop an applied prognostic calculator for the rate of progression of CKD in
elderly patients with type 2 diabetes, which makes it possible to identify a group of high rate
of GFR reduction in conditions of routine outpatient admission.

Material and methods. 69 clinical indicators were studied, the interrelationships and
significance of differences in parameters in the groups identified according to the original
diagnostic parameter, the glomerular filtration rate reduction index with a threshold value of
3.83 ml/min/1.73 m? per year, above which the rate of progression of CKD was considered
high.

Results. By using regression analysis, significant factors for the prognostic calculator were
identified: the duration of diabetes and insulin therapy, concomitant diagnosis of obesity,

pulse in the ankle artery, severe stage of polyneuropathy, risk group IV of hypertension,
treatment with sulfonylureas, the number of antihypertensive drugs taken. When evaluating
the information capacity and predictive ability of the calculator, the area under the AUC
ROC curve was 0.89 (0.80; 0.99) p < 0.001, which characterizes the quality of the
diagnostic technique as high.

Conclusion. The presented calculator gives the doctor the opportunity to identify a group of
patients with the risk of rapid progression of CKD directly on an outpatient basis.
Keywords: old age, type 2 diabetes mellitus, chronic kidney disease, glomerular filtration
rate, disease prognosis calculator, outpatient treatment of type 2 diabetes mellitus.
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NMpMeHeHMne KNIMHNYECKOro KanbKynartopa
ANa onpeaesieHus TeMna pa3BuUTus
XPOHNYECKOW D0M1e3HN NoYeK y NOXUNbIX
naLMeHTOB C caxapHbIiM anabeTtoMm 2 Tuna

H.A. NepBbiwnH?, C.B. BynrakoBal, P.A. NankuH!, E.A. JlebepeBal,
0O.H. BacunbkoBa?, A.A. YepTuwenas

1IPIBOY BO «Camapckuii rocyaapCTBEHHbIM MeANUMHCKUA YHUBEPCUTETY
MuHsgpasa Poccun (Camapa, Poccuitckaa ®enepaums)
2YypexnaeHne obpasoBaHna «OMeNbCKUiA roCyaapCTBEHHbIN MEOULIMHCKUIA YHUBEPCUTET»
(Fromenb, Pecnybnuka Benapychb)
3bY3 «Camapckas obnactHas knuHuyeckas 6onbHuua nmenn B.[l. CepenasuHa
(Camapa, Poccuiickas ®epepauusi)

AHHOTaumA

Lens — pa3paboTaTh MPHUKJIAJHON TPOrHOCTUYECKUN KaJIbKYJISITOP TEMIIa
[IPOrpeccrpoBaHus XpoHHUYeckoi 6ose3nu novek (XBIT) y maruentos ¢ CJ]
2 THIA MOXUIIOTO BO3PACTa, TI03BOJISIONIHI B YCIIOBUSX PYTHHHOTO aMOyiia-
TOPHOTO IIpHeMa BBIIEIUTD IPYIITY BHICOKOro Temia cHibkeHuss CKD.
Marepuain u Metoasl. M3yyeHo 69 KIMHUYECKUX MOKa3aTesield, BbISBIEHb
B3aMMOCBSI3U Y 3HAYMMOCTh Pa3JINUHii TapaMeTpPOB B TPYIIIAX, BbIIEJIEHHBIX

182

I10 OPUTMHAIBHOMY IUarHOCTAYeCKOMy napameTpy MHieKkc CHYDKeHHUs CKOpo-
CTU KITyDOYKOBOM GUIIBTPAIMK C IIOPOrOBBIM 3HaueHHeM 3,83 mi/MuH/1,73m?
3a TOI, PH IPEeBbIIIeHNH KOTOPOro TeMl riporpeccrupoBanus XBII canrancs
BBICOKHM.

Pesyabrarsl. [IyTem nprMeHeHus perpeCCHOHHOTO aHaIM3a BblIe/IeHbl 3Ha-
YUMBble GaKTOPBI AJIsE IPOTHOCTHYIECKOTO KaJIbKYIISITOpA: JUIUTeIbHOCTD 3a60-
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neBanwst CI ¥ MHCY/TMHOTEPAITHH, COITYTCTBYFOIIUI IUArHO3 OKUPEHVS, ITYIThC
Ha JIONbDKEeYHOM apTepyH, BEIPaykeHHast CTa il MOJIMHeRponatiy, IV rpymmna
PHCKa apTepHaibHOM THIIePTeH3|H, JIedeHHe ITpernapaTamMu CylbGOHUIMOYe-
BUHBI, KOJIMYECTBO MPUHAMAEMbIX TMIIOTeH3UBHBIX TIpernaparoB. [Ipu orjeHke
WH(POPMATUBHOCTH U TIPEICKA3aTeILHOM CIIOCOBHOCTH KaJIbKY/ISTOpa II0-
maae nox ROC-kpuBoit AUC cocrasmia 0,89 (0,80; 0,99) p < 0,001, uro
XapaKTepHU3yeT KauyeCTBO JUArHOCTUIECKON METOIMKH KaK BHICOKOE.

[epoHTONOMMSA 1 repuatpus

3axuriouenne. [IpencraBieHHbIN KaJIBKYISTOP JaeT Bpady BO3MOXXHOCTD He-
NIOCPEe/ICTBEHHO B aMOyJIaTOPHBIX YCJIOBUSIX BBIIEIUTD IPYIIITY HALUEHTOB C
PHCKOM 6bIcTporo nporpeccuposanust XBII.

KitoueBble cJI0Ba: NOXUION BO3pACT, CaxapHBIM JuabeT 2 THIA, XPOHU-
yeckas 60le3Hb I0YeK, CKOPOCTb KIIyOOYKOBOHM pUIIbTpalvy, KalbKyJIsSTOP
IPOrHO3a 3a607IeBaHus, aMOy/aTOpHOe JiedeHre CaxapHoro Auabera 2 Tvrma.
KoH}IuKT HHTepecoB: He 3asBJleH.
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m INTRODUCTION
he steady increase in the number of senior and old
people and the global aging of the population are
among the most pressing medical and social problems of
our time. According to the data of 2018, approx. 25.4%
of the population in the Russian federation are aged over
60'. Following the demographic forecast of the Federal
State Statistics Service, in 20 years the number of people
in Russia aged over 60 will reach 37.3 million people
(26.9% of the population)?. The increase in life expectancy
affects the growth of various risk factors that aggravate
the comorbid nature of the pathology, characteristic of
this cohort of patients. [1]. A no less socially significant
factor for the society is the prevalence of diabetes mellitus
(DM) and its complications. As per the data of the Federal
Diabetes Register (FDR), the total number of people with
DM in the Russian Federation was over 4.96 million people
(3.3% of the population of the country) as of January 1,
2023; among them the share of patients with type 2 DM
is 92.3% (4.58 million people) [2]; and the share of senior
patients in the type 2 DM cohort is 81.9% [3]. According to
the results of the national epidemiological cross-sectional
study NATION, the prevalence of DM in the cohort of
senior patients is 6.72%, and the number of patients with
non-diagnosed carbohydrate metabolism disorder reaches
6.05% [4]. This data sheds light on the real scale of the
problem: over 12% of the population of senior people are
highly likely to have some or other signs of disorders in the
tolerance to carbohydrates or a manifested disease.
According to modern concepts, the main task of
a physician in the treatment of diabetes is the active

identification and adequate treatment of chronic vascular
complications, including diabetic renal disease [5] and
related comorbidities: dyslipidemia, arterial hypertension
(AH), atherosclerotic cardiovascular diseases (ASCVD) [6].
The damage to renal tissue in diabetes mellitus is assessed
within the framework of the supranosological concept of
chronic kidney disease (CKD), which is defined as damage
to nephrons that persists for three months or more due to
the action of various etiological factors. The anatomical
and histological basis of the pathological process is the
replacement of normal renal cells with fibrosis, which
leads to nephrosclerosis and ultimately to a decrease in
excretory function [7]. According to modern concepts,
diabetic kidney disease develops in close relationship with
cardiovascular manifestations and should be considered
within the framework of the cardiorenal continuum [8-10].

A significant feature of CKD in senior patients is the
heterogeneity of pathological factors that influence the
rate of progression of the process, as well as comorbid
pathology, characteristic of the clinical portrait of most
geriatric patients [11].

The register nature is the essential feature of this
study. The clinical information base was the local
register of patients with type 2 DM in outpatient medical
institutions of Samara collected by means of digital tools?>.
According to the International Register of Clinical Trials
https://clinicaltrials.gov/, in the year 2023 over 450,000
clinical trials were registered worldwide (over 64,000 are
currently selecting the participants), based on the data
from various registers [12]. Observational registry studies
have significant advantages over classical randomized

! Federal State Statistics Service. “Senior Generation. Demographic Indicators.” URL: https:/rosstat.gov.ru/folder/13877

2 Update to the Demographic Forecast of the Federal State Statistics Service up to the year 2046. Rosstat, 2023. URL: https:/rosstat.gov.ru/folder/313/document/220709

3 Pervyshin N.A., Zelenko L.S., Galkin R.A., Spivakov D.A. Endocrinologist’'s automated workplace for admission of patients with diabetes mellitus (ARME SD). Certificate of state
registration of computer programs No. 2018619024 dated 27 July 2018. https://www!1 fips.ru/publication-web/publications/document?type=doc&tab=PrEVM&id=644BF10A-C871-4BB6-

8E1A-84CC2F818D58
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studies, since they allow for a one-time, broad coverage
of a whole range of different risk factors in real clinical
practice, as well as an objective assessment of their
impact on the course and dynamics of the pathological
process [13-15].

In most cases, the reference randomized design involves
obtaining answers to one or two specific questions, assessing
the effectiveness of a particular diagnostic or treatment
method. For an elderly patient with concomitant diabetes,
the polymorbid nature of the disease is almost a mandatory
condition; the main disease is accompanied by hypertension,
dyslipidemia and ASCVD that are closely associated
with age. Identification of pathogenetic relationships and
the mutual influence of many risk factors available to a
doctor in a real outpatient setting on the dynamics of CKD
development has become one of the main objectives of the
presented work.

m AIM

To develop an applied prognostic calculator for the
rate of progression of CKD in elderly patients with type
2 diabetes mellitus, allowing to identify a group with a
high rate of decline of GFR in the conditions of routine
outpatient care.

In order to achieve this aim, the following tasks were
identified.

1. Use regression analysis with the original diagnostic
parameter RI_GFR! to evaluate clinical risk factors of fast
progression of CKD in the cohort of senior patients with
type 2 diabetes [16].

2. Conduct a comprehensive assessment of the
significance of the influence of individual parameters of
clinical status on the rate of progression of CKD in a cohort
of senior patients with type 2 diabetes, and assign scores to
the identified clinical predictors.

3. Build a ROC curve, estimate the AUX area, and create
a classification matrix to assess the diagnostic significance
of the proposed calculator.

m MATERIAL AND METHODS

Survey Design. Observational cross-sectional survey of
indicators of clinical status in the cohort of senior patients
with type 2 diabetes.

Collection of primary medical information is performed
in the computer software program “Endocrinologist’s
Automated Workplace ARME 2.0” [17], which processes
and stores primary medical data of patients in digital form
during outpatient visit. To participate in the survey, 118
outpatient consultations of elderly patients with type 2
diabetes were selected, which were exported to an Excel
spreadsheet.

For the purposes of the analysis, 69 indicators of clinical
status from the formalized protocol matrix of ARME 2.0
were used [18]. These include quantitative indicators,
e.g. anthropometric data, clinical and laboratory data
(among them data of home-based self-monitoring of
arterial hypertension, data of glycaemia self-monitoring

Hayka n uHHosauuun B meaununHe T.9(3)/2024

and its variability), history (including event occurrence
dates), pharmacological data (insulin dose, Units;
dose of antihyperglycaemic tabloids with percentage
from maximum therapeutic dose; class and quantity of
antihypertensive agents). Qualitative indicators include
patient’s chronic complications of diabetes mellitus and
concomitant conditions, their stage as identified using the
standard AH risk scale, and others.

In the ARME, the outpatient consultation protocol is
formed as a structured electronic medical document. The
process of export to Excel is automated with the use of
the Power Query tool, the text values from pre-set lists are
converted and validated against the nominal and ordinal
scales. The case history data is stored as quantitative
data of event occurrence in years, secondary diagnoses,
as qualitative (presence or absence) or nominal (stage of
progression) indicators. In the same way, quantitative and
qualitative indicators of pharmacological treatment are
processed: insulin treatment with indication of dose and
duration of treatment, oral antihyperglycaemic agents of
certain types (sulphonylureas, biguanides, DPP-4 inhibitors,
SGLT-2 inhibitors with indication of percentage of the
maximum dosage), antihypertensive agents from ACE
inhibitor, RAS blockers, beta blockers, calcium channel
antagonists, and diuretics.

Subject Group Characteristics. The survey subject
is a cohort of senior patients with type 2 diabetes. The
sample included 118 patients of the Caucasian race over
60 years of age, who were under dispensary observation
with a diagnosis of type 2 diabetes in municipal medical
organizations in Samara. Consent was received from all
participants, all patients are registered in the FDR, the study
is approved by the Ethics Commission of the Samara State
medical University (Protocol No.199 dated April 3, 2019).

Inclusion criteria: patients with type 2 diabetes aged
over 60, whose formalized consultation protocol contains
data on levels of creatinine, HbAlc, glycaemia (laboratory
and self-monitoring data), and at least 75% genera clinical
parameters used to analyze the results, GFR in the range of
15-120 ml/min/1.73m?2.

Exclusion criteria: presence of acute exacerbations of
diabetes, exacerbation of comorbidities at the moment of
consultation, presence of concomitant chronic pathology
affecting the renal function (anemia, gouty arthritis),
terminal stage of CKD (GFR <15 ml/min/1.73m?). The
clinical characteristics of participants follow in Table 1.

Clinical methods. During an objective clinical
examination of the study participants, a standard protocol
for dispensary observation of a patient with type 2 diabetes
was used including collection of complaints, determination
of anthropometric parameters, measurement of the main
hemodynamic indicators, auscultation of the circulatory
and respiratory organs, abdominal palpation, determination
of the characteristics of the pulse of the arteries of the
lower extremities. The laboratory examination included
determination of glycaemia, glycated hemoglobin (HbAlc),
creatinine, and lipid profile.

1 Pervyshin N.A. A way to determine the progression rate of chronic kidney disease in patient with type 2 diabetes using the diagnostic index of reduction of glomerular filtration rate. Patent
for invention No. 2810369. Application: 2023113094 dated 21.05.2023; registration date: 27.12.2023. Bulletin No. 26. https://www.fips.ru/cdfi/fips.dIV/ru?ty=29&docid=2810369
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Sex (M/F), n (%) 31 (26%) / 87 (74%)
Receiving insulin therapy, n (%) 102 (86%)

Average age, years 67,98+5,96 67,0[62,0; 71,25]
Duration of diabetes, years 12,37+8,08 11,0 [6,75; 15,0]
el g 31,34+5,23 31,2 [27,55; 33,60]
HbAlc, % 8,61+2,62 8,0[7,00; 9,10]
delta HbAlc = X-TL, % 1,78+2,66 1,1[0,30; 2,60]

Creatinine, umoll
GFR CKD-EPI (mUmin/1.73 m?)

89,95+25,05 92,80 [80,00; 106,90]
72,28+22,26 75,0 [53,0; 92,63]

Note: The data is presented as absolute and average values, and standard
deviation

MpumeyaHusi. JaHHble npedcmasrneHsl B BUOE abCOMOMHbIX U CPEOHUX
3HaveHull, cmaHOapmMHO20 OMKIIOHEHUS.

Table 1. Clinical characteristics of participants in the CKD study in
type 2 diabetes

Ta6nuua 1. KnuHuyeckas xapakmepucmuka y4acmHUuKkoB
uccneoosaHus XbIN npu C4 2 muna

Blood sampling required an exposure of at least 8 hours
after the last meal, and was performed in the morning
on an empty stomach. The level of glycated hemoglobin
was determined by ion-exchange chromatography with
an automatic biochemical analyzer using a standardized
method. The GFR value was calculated in the medical
decision-making module of the ARME automatically using
the CKD-EPI formula.

Statistical analysis of data. To export the primary material
from the ARME database to the Microsoft Excel file, an
original query script was developed. During the export
process, the values of the text fields on drug therapy are
validated against nominal scales according to the drug class.

The software used for the statistical analysis was SPSS
25.0 (IBM Corporation, Armonk, New York, USA).

When checking the normality of the distribution of
quantitative characteristics, a graphoanalytical method
was used, which involves visual analysis of distribution
histograms, as well as the determination of the Shapiro-
Wilk and Kolmogorov-Smirnov criteria with the Lilliefors
correction. Both parametric and non-parametric analysis
methods were applied. Descriptive statistics for quantitative
characteristics are presented as mean and standard deviation
(M£SD) or, in case of large deviations from normality, as
median and quartiles [Me (Q1; Q3)]. Nominal features were
pre-coded with numbers and assigned appropriate labels,
values are presented as the number of observations and
percentage of the group size. Mann-Whitney, Student's
tests, one-way ANOVA and Kruskal-Wallis analysis were
used to compare quantitative features in groups. The
frequencies of nominal features were compared with each
other by calculating the Pearson Chi-square (x?) test and
the two-tailed Fisher test. The strength of the relationships
between clinical status indicators was determined using
Spearman rank correlations for quantitative features and
Kendall correlation (tau) for pairs of features on an ordinal
and quantitative scale. Univariate logistic regression was
used to quantify the contribution of individual clinical status
indicators to the risk of rapid progression of CKD. The odds
ratio was calculated (OR), 95% confidence intervals (95%
CI), significance of differences (p).

[epoHTONOMMSA 1 repuatpus

For all types of analysis, results were considered
statistically significant at p < 0.05.

Concept of RI_GFR. To assess the rate of progression
of CKD in diabetes mellitus in a quantitative manner, the
Department of Endocrinology and Geriatrics of Samara
State Medical University proposed and developed the
concept of reduction index in glomerular filtration rate' that
is based on certain assumptions and has certain limitations
in application. Firstly, it is assumed that the development of
CKD in diabetes mellitus is irreversible and progressive; in
a particular patient, the rate of progression of the pathology
has a linear characteristic and is determined by a decrease
in GFR with each year of the course of diabetes mellitus.
Secondly, it is assumed that the duration of diabetes
mellitus corresponds to the difference between the date
of consultation and the date of registration of the patient
with a verified diagnosis of diabetes mellitus. Moreover,
in most real clinical situations, the diagnosis of diabetes
is established much later than the pathogenetic processes
associated with chronic hyperglycemia begin in the patient’s
body [4]. Thirdly, it is assumed that the initial GFR before
the manifestation of diabetes in a particular patient was
greater than or equal to 90 ml/min/1.73m?.

Subject to the above conditions, the RI_GFR may be
calculated as follows:

Reduction index of GFR (RI_GFR) = (90 - X) /
number of years of diabetes,

where X is the GFR value at the moment of consultation,
90 ml/min/1.73m? is the threshold value of the normal GFR.

Despite the fact that RI_GFR is a ‘momentary’ value,
i.e. its calculation involves the GFR at a certain time in
the course of progression of the diabetes, this parameter
is a tool that allows us to give an objective quantitative
characteristic of the rate of progression of CKD. The study
of its associations with the parameters of the clinical status
of patients allows identification of the factors that influence
the dynamics of the pathological process.

m RESULTS AND DISCUSSION

In the initial stages of the study, associations between
clinical status indicators and RI_GFR were examined using
correlation analysis [19]. Taking into account the identified
relationships, an analysis of the significance of differences
in parallel groups of different RI_GFR was performed with
separation at the threshold value of 3.83 ml/min/1.73m?
per year (upper quartile of the parameter distribution).
While dividing the sample into groups of “Slow reduction
of GFR” (RI_GFR < 3.83 ml/min/1.73m? per year) and
“Fast reduction of GFR” (RI_GFR > 3.83 ml/min/1.73m2
per year) certain parameters were found demonstrating
significant (p < 0.01) differences: the patient’s body mass
index (BMI), glycaemia level as identified in the laboratory,
duration of diabetes in years, amount of insulin received in
units, amount of tabloid sulfonylurea drugs in per cent of

1 Pervyshin N.A. A way to determine the progression rate of chronic kidney disease in patient with type 2 diabetes using the diagnostic index of reduction of glomerular filtration rate. Patent
for invention No. 2810369. Application: 2023113094 dated 21.05.2023; registration date: 27.12.2023. Bulletin No. 26. https://www.fips.ru/cdfi/fips.dIl/ru?ty=29&docid=2810369
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OR 95%C) | P [ b |

Concomitant 0,309

obesity No/Yes ©, 104-0 915) 0,034* -0,12
Reference: 10+
1,00 1,000 0,00
Duration of - years
diabetes at rom 0 to 4.9 110,00
the m?ment of years / reference  (11,59-1043,94) e
consultation
from 5t0 9.9 6,60
years / reference (1,21-36,10) wze 0l
Reference: 5+
1,00 1,000 0,00
Duration of years
insulin therapy from 0 to 4.9 9,43
years / reference (1,99-44,59) G005+ (o2
Pulse of a. tibialis
peEeln: No/Yes 0,22 (0,06-0,84) 0,027  -0,15
Severe stage of 12,75
polyneuropathy No/Yes (1,03-157,14) ~ 0.047*  -0.26
Sutfonylurea No/Yes e2 0,006 0,16
(1,58-14,66) ’ ’
AH risk group IV Yes / No 0,09 (0,02-0,45) 0,003**  -0,24
Number of anti-
hypertension i aaggegrft’s” 0,19 (0,05-0,74) 0,016* -0,16

agents

Notes. OR — odds ratio; Cl — confidence interval; b — regression factor; p —
variance significance; *—p < 0.05; **—p < 0.01.

MpumeyaHusi. Ol — omHoweHue waHcos; IV — doBepumenbHbIli uHMepBan;
b — koagppuyueHm peepeccuu; p — 3Ha4uMocme pasnuyul; *—p < 0,05;
**_p<0,01.

Table 2. The contribution of individual indicators of the clinical status
to the rate of GFR decrease in the allocation of subgroups
of nominal signs

Tabnuuya 2. Bknad omoesnbHbIX noKazamenel KNuHU4ecKko2o
cmamyca B memn cHwkeHusi CK® npu BbldeneHuu nodzpynn
HOMUHaJIbHbIX NPU3HAKOB

the maximum therapeutic dosage. The duration of the period
during which the patient received insulin demonstrated an
average level of significance (p < 0.05).

At the next stage, in order to determine the extent
of influence of the identified clinical signs on the rate
of decrease in GFR, a logistic regression analysis was
performed. Evaluations were made of the odds ratio
(OR), 95% of the confidence interval (95% CI), and their
significance in the groups of fast and slow GFR reduction,
which made it possible to identify diagnostically
significant predictors of CKD progression in a cohort
of senior patients with type 2 diabetes. These predictors
included the following: minimum glycemic level in self-
monitoring, duration of the diabetes, inclusion in group IV
AH risk and treatment with sulfonylurea drugs (only the
pharmacological class of the drug was considered without
group specification), BMI, diagnosis of obesity, creatinine
and glycaemia levels at admission, duration of insulin
therapy, ankle artery pulse characteristics, treatment with
calcium antagonists and complex AH treatment (with two
or more anti-hypertension agents).

The logical continuation of the regression analysis was
the development of a practical prognosis calculator to assess
progress of CKD in senior patients with type 2 diabetes.
For the sake of clarity and ease of use in clinical practice,
quantitative variables are divided into subgroups of nominal
features, one of which is taken as a reference (Table 2).

The selection of predictors for the calculator was carried
out on the basis of a comprehensive assessment of clinical
and statistical significance performed in the previous stages,
taking into account the confounding effect (e.g., for the
variables BMI > 25 and the diagnosis of obesity). The
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Concomitant obesity

Yes 2
from O to 4.9 years 14
Duration of diabetes at the
moment of consultation from 5o 9.9 years 8
10+ years 4
from 0 to 4.9 years 8
Duration of insulin therapy A SEST
5+ years 4
L . No 4
Pulse of a. tibialis posterior
Yes 1
No 4
Severe stage of polyneuropathy
Yes 9
N 4
Sulfonylurea ©
Yes 7
AH risk group IV No 4
risk grou
group Yes 0
Number of anti-hypertension 1 agent 4
agents 2+ agents 1

Table 3. Score values of the "Clinical calculator for the prognosis
of rapid progression of CKD in elderly patients with type 2 diabetes"

Tabnuuya 3. 3HayeHus1 6annos «KnuHU4YeCKoz2o KanbKynsmopa
npozHo3a 6bicmpozo npoepeccupoBaHust XbBI1y noxunbix
nayuenmos ¢ C[l 2 muna»

numerical value of the points for each of the predictors
was assigned taking into account the value of the regression
coefficient (Table 3).

When determining the total score in a specific patient
with type 2 diabetes, the obtained value corresponds to the
personal risk of progression of CKD with RI_GFR > 3.83
ml/min/1.73m2 per year. The scale characteristics are as
follows: limits from 20 (lower score) to 54 (upper score);
with the condition of the binary prognosis function (‘fast’
or ‘slow’ progress of CKD) the cut-off score of 33 points
is of significance; once it is exceeded, the risk of fast CKD
progress is considered high.

To assess the diagnostic significance of the calculator,
an analysis of the histogram of the distribution of outcomes
depending on the total score was performed. (Fig. 1).

The analysis of the above diagram clearly demonstrates
a clear division of groups of fast and slow progression of
CKD at the level of the selected cut-off point.

In the assessment of the area under the ROC curve (AUC)
the value of 0.89 (0.80; 0.99) p < 0.001 was obtained, which
confirms the high diagnostic significance of the proposed
calculator. The ratio of acceptable sensitivity parameters
is associated with keeping a sufficiently high specificity,
which forms a characteristic step shape of the curve (Fig. 2).

The parameters of the classification matrix of the
calculator at the total score of 33 follow in Table 4.

The number of correctly identified patients with a high
risk of CKD progression among senior patients with the true
value of RI_ GFR > 3.83 ml/min/1.73m? per year was 17 out
of 21 (Se = 81%); the number of patients with the truly high
RI_GFR among all predicted with the model was 17 out of
22 (positive predictive value, PPV = 77%). The number of
correctly identified negative results (RI_GFR < 3.83 ml/
min/1.73m?) was 53 out of 58 (Sp = 91%); the number of
patients with the truly low RI_GFR among all predicted
with the model was 53 out of 57 (negative predictive value,
NPV = 93%). The accuracy of the mathematical model of
the calculator was 89%.
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Figure 1. Histogram of the distribution
of outcomes from the GFR_RI with
a threshold value.

PucyHok 1. lucmozgpamma pacnpedeneHusi
ucxoooB MIC_CK® c nopozoBbIM 3Ha4eHuUeM.

The calculator is written in JavaScript, HTML, and CSS;
the size of the program code is 13.7 kilobytes. There are
no specific requirements as to hardware and software; the
program is functional on any personal computer or mobile
device with any installed web browser (Google Chrome,
Yandex, etc.) running on any supported operating system.
The computer program is available for doctors at the
following URL

https://kadounrep.pd/Knunrndeckrie kanbKynsaropby/Ie-
poHTosiorus/Puck 6uicTporo_nporpeccupoBanus XDBII/
QR-xon.png or QR code (Fig. 3).

The calculator accuracy is determined by testing against
clinical cases from routine laboratory practice. A random
patient was selected from the general sample of XXX 1949,
age: 73, concomitant diagnosis: obesity (BMI 34 kg/m?) (2
points), duration of diabetes: 7 years (8 points), no insulin
therapy (8 points), preserved pulse on ankle artery (1 point), no
severe manifestations of diabetic polyneuropathy (4 points),
receiving therapy with sulphonyl urea agents (7 points), no
high risk of hypertension (4 points), receiving complex anti-
hypertension therapy with agents of two different classes
(1 point). The total score for the patient was 35 points
allowing for a poor prognosis of CKD with RI_GFR over
3.83 ml/min/1.73m? per year.

The applied use of the calculator in everyday clinical
practice is possible in two variants. In the first scenario of

Predicted RI_GFR
RI_GFR < 3.83 ml/ RI_GFR > 3.83 mlU/
min/1.73m?2 per year min/1.73m? per year
53 5)

RI_GFR < 3,83 ml/

Figure 2. The characteristic (ROC) curve
of the "Clinical calculator for the prognosis
of rapid progression of CKD in elderly
patients with type 2 diabetes".

PucyHok 2. Xapakmepucmuyeckasi (ROC)
KpuBasi «KnuHuU4Yeckoeo KasbKynsmopa
npozHo3a 6bIcmpo20 npozpeccupoBaHuUst
XBI'y noxuneix nayueHmos ¢ C/] 2 muna».

Figure 3. QR code of the "Clinical
calculator for the prognosis of rapid
progression of CKD in elderly patients
with type 2 diabetes".

PucyHok 3. QR-k00 «KnuHu4eckozo
KanbKynsimopa npozHo3a bbicmpozo
npoepeccupoBaHusi XbI'y noxunbix
nayueHmos ¢ C[] 2 munay.

a conventional patient admission, when the consultation
protocol is filled out on paper, the doctor may enter the
values of eight independent initial indicators into any
personal computer or mobile phone with the installed
program and clarify the risk of a high rate of progression
of CKD in the patient. In the second scenario, when clinical
work involves digital tools (e.g. ARME 2.0 software suite
developed at the department of endocrinology and geriatrics
of SSMU), the patient’s initial medical data is stored and
systematized in electronic form at the moment of admission.
Since all independent variables used in the calculator are
included in the standard of dispensary observation of a
patient with diabetes, no additional work time is required
from the doctor to enter specific parameters. In this case,
the calculator determines the risk of rapid progression of
CKD automatically and displays prompts for determining
the regulations for dispensary observation and forming a
trajectory of pharmacological treatment.

m CONCLUSIONS

1. The registry study allowed an evaluation of the
complex influence of multiple comorbid factors on the
progression of CKD in old age in patients with type 2
diabetes, and provided a more detailed and accurate
understanding of the patterns of development of diabetic
kidney disease associated with age.

2. The use of a prognostic
calculator for rapid progression
of CKD in elderly patients with
type 2 diabetes in a routine

% of true
values

Observed min/1.73m2 per year Sp=ile outpatient setting allows the
RI_GFR RI_GFR > 3.83 ml/ 4 17 Se=81% physician to identify patients
min/1.73m? per year . . .
at risk of a high rate of decline
Total, % NPV=93% PPV=77% 89%

Table 4. Classification matrix of the "Clinical calculator for the prognosis of rapid

progression of CKD in elderly patients with type 2 diabetes"

Tabnuuya 4. Mampuua knaccugukayuu «KnuHu4eckozo KasbKynssmopa npozHo3a
6bicmpozo npozpeccupoBaHusi XbIM y noxunbix nayueHmos ¢ C 2 muna»

www.innoscience.ru

in GFR, which is important for
optimizing dispensary monitoring
measures and timely prescription
of medications with proven
nephroprotective properties. P
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Bradysystole in permanent atrial fibrillation:
clinical importance and modeling
in experiment
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Abstract

Aim - to determine additional risks of developing arterial thrombotic and
thromboembolic complications in bradysystolic AF and substantiate the results
using modeling of intra-arterial hemodynamics.

Material and methods. A single-center prospective study involving 252
patients: 146 in the main group, 106 in the control group. The main group
was divided into 2 subgroups: 1A subgroup RR ECG interval <1.5 seconds;
2B subgroup RR>1.5 seconds. A comprehensive examination of the patients
was carried out. The second stage is prospective comprising an analysis of
the development of arterial thrombotic and thromboembolic complications
over 1 year. Experimental modeling was carried out using the “Device for
simulating intra-arterial circulation”.

Results. Thrombotic and thromboembolic complications were more common in
subgroup 1B (OR=8.287 (2.287; 30.040); z=3.219; p=0.001). When analyzing
the main parameters of the hemodynamics of the main arteries, the first pulse
wave, coming after a long pause of 1.5 seconds or more in AF, was accompanied
by a statistically significant increase in all of analyzed parameters. In the

experiment, when simulating AF, the intensity of the mechanical impact of
the free end of the thread on the wall of the rotameter was maximum when the
pause between pulse waves was 1.5 seconds or more (9.70 + 2.52 mm). At this
moment, the piezocrystalline pressure sensor recorded the maximum increase
in pressure inside the rotameter tube by an average of 56%.

Conclusions. Bradysystole in AF is associated with a significantly higher
likelihood of developing long-term thromboembolic events. The first pulse
wave, coming after a long pause between ventricular contractions during AF,
leads to a significant increase in the main parameters of the hemodynamics
of the main arteries (linear velocity of blood flow, volumetric blood flow).
When monitoring heart rate in AF, it is necessary to avoid bradysystole with
pauses between ventricular contractions of 1.5 seconds or more, due to a
higher risk of stroke, myocardial infarction, and distal arterial embolism in
other vascular regions.

Keywords: atrial fibrillation, bradysystole, intra-arterial hemodynamics.
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Bpagucuctonua npu omdpunnaumm npeancepavn:
KJIMHU4YecKoe 3Ha4yeHne u MmoaesnimpoBaHue
B 3KCNepuMeHTe

O.A. l'epMmaHoBat, H0.B. WykuH?, k. Fanatn® 2, P.3.P. NepperTn?3

1PIBOY BO «Camapckuii rocyaapCTBEHHbIN MeAUUMHCKUA YHUBEPCUTETY
MuHsgpasa Poccun (Camapa, Poccuitckaa ®enepaums)
2MIHCTUTYT Hay4HbIX UCCNeaoBaHuiA CepaeyHo-CoCyancTbiX 3abonesaHnii «Mynstumeamka» (Munan, Utanus)
SYHuepctuter MunaHo bukokka (MunaH, Ntanus)

AHHOTauusa

ITens — onpesiesIUTh NONOIHUTEIIbHBIE PUCKU Pa3BUTHS apTepUasIbHbIX TPOM-
60THYECKIX U TPOMOO3MOOINIECKIX OCIIOKHEHHUH IIPU GpaiCHUCTONNYeCKOM
ubpumsipu npencepauii (PI1) 1 060CHOBATh Pe3yINBTaThI C OMOIIBIO MO-
JleJIMPOBaHusl BHYTPHapTepUaIbHOM reMOJHHAMUKU.

Marepuan u MeTofbl. [IpoBefieHO OIHOIEHTPOBOE NIPOCIEKTUBHOE UC-
CllefjoBaHMe C yJacTueM 252 NanueHToB: 146 deyioBek — OCHOBHAS IpyIIIa,
106 ugenoBexk — rpynmna koHTposisi. OCHOBHas Tpymia OblIa pa3fesieHa Ha 1iBe
noarpynnsl: 1A noxarpynmna — RR unrepsan OKI'<1,5 cek; 2b noarpymmna —
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RR>1,5 cex. Ha nanHOM 3Tarne npoBoJuiIoch KOMILJIEKCHOe 06ciiejoBaHue
GosibHBIX. BTOpOIT 3Tam — NMpoCHeKTUBHBINA: aHAIU3 PAa3BUTHUS apTepHallb-
HBIX TPOMOOTHIECKUX ¥ TPOMOOIMOOIINIECKUX OCIOKHEeHHM B TedeHue
1 roma. JKcriepuMeHTaIbHOE MOJIe/TMPOBAHHe TPOBOUIIOCDH C IPUMEHeHHeM
«YcTpo¥icTBa [Ist MOZIeJIMPOBAHUS BHYTPHAPTEPHAIIBHOTO KPOBOOOPAIIIEHHUS.
Pesynbrarel. TpoMOOTHYIECKIE U TPOMG0IMOOIMIECKHE OCITOKHEHHS Jarle
Bcrpevayuch B 1B mogrpymme (O111=8,287 (2,287; 30,040); z=3,219; p=0,001).
I[Tpu aHanM3e OCHOBHBIX TAPAMETPOB reMOJMHAMUKY MarkCTPaIbHBIX apTe-
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PUH IlepBasi ITyJIbCOBAs! BOJIHA, UAYILAs ITOCIIe JUTUTeTbHOM Nay3kl 1,5 cexyH/Ib!
u 6onee pu PI1, conpoBoXxanach CTaTUCTUYECKU JOCTOBEPHBIM BO3pac-
TaHUeM BCeX aHAJIM3UPYEeMBIX [TapaMeTpoB. B akcriepumenTe py IMHUTanun
®II MHTeHCUBHOCTh MeXaHUYeCKOIr'0 BO3ZeHCTBUSA CBOOOMIHOIO KOHI[A HUTH
Ha CTeHKy poTameTpa Obljla MaKCHMaJIbHOM B CITydae, KOIZa I1ay3a Mexay
IYJIbCOBBIMHU BOJIHAMH CcOcTaBisiia 1,5 cekyHsl u 6omee (9,70+£2,52 mm). B
9TOT MOMEHT IIbe30KPHCTAIUTNIECKUH JATIHK AaBIeH:s] GUKCHPOBAJ MaKCH-
MaJIbHbIH IIPUPOCT JJaBJIeHus BHYTPU TPYOKU poTameTpa B cpeiHeM Ha 56%.
BeiBoasl. Bpanucucronus npu PII acconnuposana ¢ jocToBepHO Goiee
BBICOKOM BEPOSITHOCTBIO Pa3BUTHS OTJAJIEHHBIX TPOMO03MOOIMYEeCKUX CO-
6brTHiL. [lepBast myrnbCcoBast BOJIHA, UTyIIast IOCTIe JUTUTeILHOW May3bl MeXI1y

COKpallieHHeM >keTyfo4koB rpu PI1, NpUBoaXT K JOCTOBEPHOMY YBeIHMYeHHIO
OCHOBHBIX T1apaMeTPOB TeMOIMHAMUKY MarkCTpasIbHbIX apTepHi (JINHeHHOM
CKOPOCTH KPOBOTOKA, 06beMHOTr0 KpoBoTOKa). [Ipu koHTposne YCC npu PI1
Heo6xonMMo u3berars GpaJiCUCTONNH C NOSIBIIEHHEM T1ay3 MeXX]y COKpallle-
HUEM JXelTyo4koB 1,5 cexyHzb! 1 Gonee B CBs3H C Gosiee BEICOKUM PHCKOM
Pa3BUTHS MHCYNBTA, MH(pApPKTa MUOKap/a, UCTaIbHBIX apTepUalIbHbIX M-
6OIHii B IPYTUX COCYIUCTHIX PErHOHax.
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m INTRODUCTION
trial fibrillation (AF) is one of the prevalent heart beat
disorders in the population. According to the 2023 data
of the American Heart Association, the rate of AF cases in
Russia is 119-143 per 100,000 people [1]. With age, this
rhythm disorder occurs more often, and the vast majority
of patients are men. Racial differences in the frequency of
occurrence indicate a predominant incidence among the white
population. AF is associated with 1.6-2 times elevated risk
of mortality, predominantly in women [2, 3]. AF is a proven
risk factor for many vascular complications. With AF, the risk
of stroke development increases by 2.4 times [3], cognitive
disorders and dementia, by 1.5 times [4], sudden death, by 2
times [5], myocardial infarction, by 1.5 times [6], and heart
failure, by 5 times [3]. A number of studies have noted an
increased likelihood of paroxysmal AF if the average heart rate
decreases to less than 65 beats per minute at rest [7].
Validated scales are most widely used to assess the risk of
stroke in AF: CHA2DS2-VASc [8], ATRIA [9], GARFIELD
[10]. Among the factors taken into account when using these
scales, the average ventricular rate in AF is not included.
However, clinical recommendations make it a point that the
absolute risk associated with the same calculated score on the
CHAZ2DS2-VASc scale has a broad variation in the population;
however, placing an individual in a high-risk category indicates a
higher likelihood of developing a stroke [11]. The scales ATRIA
and GARFIELD-AF that were proposed later, demonstrated
better results in terms of statistical evaluation of the quality of
their diagnostics, yet a detailed and large-scale assessment of
their forecasting effectiveness has not yet been carried out [12].
Control of heart rate (HR) in AF is vital in long-term
prognosis of this pathology. Thus, the HOT CAFE study
(How to Treat Chronic Atrial Fibrillation) mentioned that the
strategy of HR control was comparable with cardioversion or
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anti-arrhythmic therapy in endpoints of all-cause mortality, rate
of thromboembolic events and major bleeding (OR=1.98 [95%
CI=0.28-22.3]; P>0.71) [13]. A meta-analysis of randomized
clinical trials showed that the HR control and treatment
strategies were comparable in the values of total mortality
and cardiovascular mortality, as well as stroke mortality [14].
The RACE II study identified that reaching the HR<110 or
<80 beats per minute with AF did not affect the morbidity and
mortality from cardiovascular diseases [15]. The results of
ORBIT-AF study showed that the increase of HR with AF was
associated with the growth of total mortality and development
of heart failure [16, 17]. Conflicting data were obtained in the
studies of HR control strategies in patients with chronic heart
failure with preserved or reduced ejection fraction. [18, 19].
Numerous studies have shown that heart rate control in AF
was associated with improvement in clinical symptoms and
quality of life [20, 21].

In this case, heart rate control in AF is understood as
a decrease in the average heart rate in the presence of
tachysystole, but the lower limit of heart rate has not yet been
designated. Moreover, none of the existing scales for predicting
remote vascular complications in AF indicate bradysystole as
an additional risk predictor.

m AIM

Determine additional risks of developing arterial thrombotic
and thromboembolic complications in bradystolic AF and
to substantiate the results using intra-arterial hemodynamic
modeling.

m MATERIAL AND METHODS

A single-center prospective study was conducted involving
252 patients, of which 146 people were included in the main
group, and 106 people made up the control group.
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Inclusion criteria for the main group: age of 18 and above;
constant form AF; signed informed consent to participate in
the study.

Inclusion criteria for the control group: age of 18 and
above; no AF, premature ventricular contraction (PVC) at
least 700 per day.

Exclusion criteria: persistent arterial hypertension with
arteriab blood pressure above 160 and 100 mmHg; hereditary
hypercholesterolemia; chronic kidney disease with glomerular
filtration rate (GFR) <60 ml/min; NYHA class III and more
severe chronic heart failure; chronic foci of infection of
any localization; intracardiac thrombus detected during
examination; implanted artificial heart valve; moderate to
severe chronic obstructive pulmonary disease; history of
myocardial infarction (MI), acute cerebrovascular accident
(ACVA) or transient ischemic attack (TIA) less than 1 year
ago; hematological diseases, including those associated
with hypercoagulability syndrome; diagnosed aneurysm of
the aorta or left ventricular apex; valvular AF; obliterating
atherosclerosis of the arteries of the lower extremities above
stage I according to Fontaine-Pokrovsky; hemodynamically
significant stenosis of the carotid bifurcation; cardiomyopathy.
Thus, at the stage of patient selection for the study, the majority
of the main causes of possible arterial thromboembolic
complications were included in the exclusion criteria.

The main group was divided into two subgroups
depending on the maximum duration of the R-R interval

Hayka n uHHosauuun B meaununHe T.9(3)/2024

Figure 1. “Device for modeling intra-arterial circulation”.

PucyHok 1. «Ycmpolicmso 015 ModenupoBaHusi
BHympuapmepuaibHo20 KpoBooGpalyeHuUs ».

models the regular heart beat and its disorders, the AF, with
various maximum intervals between the pulse waves (<1.5 and
>1.5 s). From the inlet aperture of the rotameter, a nozzle is
mounted that allows introduction of a piezoelectric pressure
sensor inside the device (response speed of 1.3), and another
indicator, a thread 2.5 cm long.

The analysis and generalization of the results obtained were
carried out using the principles of evidence-based medicine.
The patients included in the study signed an informed consent
form. The protocol was approved by the local ethics committee.
In the statistical analysis first, normality of distribution of

Subgroup

Parameter Category 1B Control
n=72 n=106

‘z’gﬂglfcliduri“g AF: subgroup 1A, RR<1.55.;Subgroup  age vears, median (SD) 63,6 (7.2) 63.9(7.4) 617 (8.1) B
) >1.0s.

At the first stage of the study, a comprehensive Sex, n (%) SBISLHN B59((52.5)] Mo4i(50.9) §f==°2:97°
examination of patients was carried out, which included F B(487)  34(47.2)  52(49.1) y2=0,060
standard laboratory (including determination of lipidogram) (BQOf}'Q”})a)fS index, median (23’23? 31) (25;2381’ 3) (23’23? 30) ﬂi?’é%%
and instrumental research methods. The instrumental Artoriol No 4(54)  6(83) 766) p-0973
methods included transthoracic and transesophageal hypertension, Grade 1 31(419) 2(40,3) 44 (415) df=4
echocardiography (EchoCG), daily Holter ECG monitoring, 77 Grade 2 39(527) 37(514) 55(51,9) X°=0507
stress echoCG with a drug test or physical exercise; Type 2 diabetes melitus, ¥2=1911
ultrasound Doppler examination of the brachiocephalic n (%)? ) | B | o) gf='02385
arteries (BCA USDG), USDG of the arteries of the lower & onic obstructive p= 7%
extremities, USDG of the renal arteries and abdominal gll(Lr/:\)C;naw disease, mild, 15(20,3) 14(19,4) 17(16,0) ng;:ZO 619
aorta. . . -

The second stage of the study was prospective. An IC?ln(J"Z)CZ heartfallue: NYHA 43 (581)  30(542)  61(57.6) P = 0,870
analysis of the development of arterial thrombotic and ﬁhrﬁg/if)zheaﬂ failure: NYHA 31 41 9)  33(458) 45 (42,5) x2_= 0,279
thromboembolic complications (stroke, myocardial : No 12(162) 10(139) 18(17.0) . _ o0
infarction or distal arterial embolism of other localizations) géagt:rg% e;fc(y& p Funccll  35(473) 34(472) 54(509) G
was conducted within 1 year from the start of observation. ' Func.CLII  27(365) 28(38,9) 34(321) X?=1.041
The fact of complications was clarified by questioning  chronic No 56(757) 57(79.2) 82(774) ,_gg76
patients after 6 and 12 months from the first visit. gzgggge ,  Gradel 10(13,5) 9(125) 15(142) df=4

The experimental modeling of intra-arterial processes (%) ’ Grade 2 8(108)  6(83) 9(85) K=0471
during AF was performed with the use of the original History of ACVAOr TIA, n 568 4056 768 R 0947
“Device for modeling intra-arterial circulation” (utility (%) X2=0,108
model patent RU202780U1 dated 03.05.2021) (Fig. 1). s T e wena | rmmaa | aeem gf==02.992

The utility model comprises a transparent rotameter tube ' ’ ' " x2=0016
that narrow from the inlet to the outlet and that is mounted History of distal arterial p = 0,638
with fixtures on a horizontal surface. Elastic silicone  emboli, n (%)? 134 0 109 dxf2_=20,899

tubes, intake and outgoing, are attached to the inlet and

outlet of the rotameter to ensure intake and draw-off of
the fluid. The fluid use is water-based glycerin solution in
the concentration matching the viscosity of whole human
blood. A closed loop is created. The fluid is brought into
motion by means of electrical pump with a valve that
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Notes.! 1-factor ANOVA; 2 (?-Pearson’s test; 3 Kruskall-Wallis test
Mpumeyarus.t 1-¢pakmopHas ANOVA; 2 ( 2-mecm [MupcoHa; 3 Kpumepuil
Kpackena — Yonnuca.

Table 1. Clinical characteristics of the patients included in research

Ta6nuua 1. KnuHuyeckas xapakmepucmuka nayueHmos,
BOWeOWUX B ucciedoBaHue
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Complication

= | -

1A 1B Control
n=74 n=72 n=106

MI during 1 year, n (%) 2(27) 4(56) 2(1,9) 0,348
ACVA during 1 year, n (%) 2(2,7) 8(11,1) 1(0,9) 0,005
Distal arterial emboli during

Lyear, n (%) 1(1,4) 2(28) 0 (0) 0,119
ﬁr&t):omphcatlon during 1 year, 5(6,8) 14 (19,4) 3(2,8) <0,001

Table 2. Complications during 1 year.
Ta6nuua 2. OcnoxHeHus1 B medeHue 1 2o0a.

each parameter was evaluated. If normality of distribution
was respected, methods of parametric statistics were used:
quantitative variables were characterized by a mean value
and standard deviation. Comparisons between subgroups
were performed using one-way analysis of variance with F-test
values, degrees of freedom (df) and statistical significance of
the model (p) reported. In the absence of normal distribution,
quantitative indicators were described as medians and 1% and
3 quartiles (Q1 and Q3). Comparisons between the identified
subgroups were performed using the Kruskal-Wallis method,
with the H statistic value and p value indicated. Categorical

features between subgroups were determined by creating
frequency contingency tables using the 2 test (when the
frequency in any of the table cells exceeded 5), using Fisher's
exact test (in other cases). For any statistic tests, the criterion
of statistical significance was p<0.05.

m RESULTS

In their respective concomitant pathology and severity of
its clinical manifestation, the patients from the 1A and 1B
subgroups could be compared (Table 1).

However, the analysis of remote thrombotic and
thromboembolic complications revealed statistically
significant differences between the subgroups. Most often, the
complications were to be seen in the 1B subgroup (Table 2).

In other words, if patients had AF with the maximum
duration of the R-R interval of the ECG >1.5 seconds, the
OR=8.287 (2.287; 30.040); z=3.219; p=0.001 with respect to
development of long-term complications during one year as
compared with the control group. Thus, the risk factor for
long-term complications is not only the fact that the patient
has a permanent form of AF: it also matters which particular
variant of the maximum R-R interval duration on the ECG is

diagnosed in the patient. The most

adverse from the standpoint of long-
term complications is the AF with

CCA LVBF Tibial artery LVBF
p=0.020* the maximum duration of the R-R
160 p< 0.001* 100 < 0.001* p< 0.001* :
p<0.001*  p<0.001% % — P - interval of the ECG >1.5 seconds.
140 .
) 4 g “T' In our work, we believe that
g £ .
£ 120 T ° the explanation for the revealed
- [Ty
L [+ 1 1 ]
& 100 S = fact of a hlgher. 1n.c1denlce of
p 2 4 h 4 long-term complications in the
O = . .
o & [ h d % e il > bradystolic variant of AF should
o & . .
60 'S b —8— 2 5 < ] be sought in the features of intra-
l L . . . 0
0 & 2 - arterial hemodynamlcsl in this
Mpynna-1A Ipynna-16 Ipynna- pynna-1A Ipynna-16 Mpynna- arrhythmla. In the analySIS of the
KorTpon, Korrpone main hemodynamic parameters
of the main arteries, the first pulse
wave, occurring after a long pause
CCA Volumetric blood flow Tibial artery volumetric blood flow of 1.5 seconds or more during AF
500 . p< 0,001* . £ 70 o< 0.001* v./as la.ccompamed b}.] a statistically
< T p<000L*  p<0.001 = T p<0.001* p< 0.001*' significant increase in all analyzed
£ 550 - -
= e parameters (Fig. 2).
g 500 % 2 50 We performed an experiment
= o) . B . .
3 450 2 @ using the “Device for modeling
9 S 40 . _ . . P .
S 00 : £ - intra arterlallc1rculat10n designed
E o @ S 30 . by us. For this purpose, blood flow
S g @ in the main artery was modeled
§ 300 = 20 ‘ with a regular heart rhythm, as well
250 = as with AF, which is characterized
1A Group 1B Group Control Group 1A Group 1B Group Control Group by different intervals between

pulse waves below 1.5 and above

Notes. LVBF — linear vessel blood flow; CCA — common carotid artery.

MNpumeyaHusi. JICK — nuHeliHas ckopocms kpoBomoka; OCA — obujasi CoHHasi apmepusi.

Figure 2. Graphic representation of hemodynamic parameters in subgroups 1A, 1B and the
control group according to Doppler ultrasound (p<0.001). Data are presented in the form
of medians (transverse line), means (cross), boundaries of the 1st and 3rd quatrtiles (box

boundaries), minimums and maximums (whisker boundaries).

PucyHok 2. [pacpuqeckoe u3obpaxeHue napaMempoB 2eMoOUHaMUuKu B nodzpynnax 1A, 16 u
epynne KoHmponsi no 0aHHbIM Y3/I. [laHHble npuBedeHb! B BUOe MeduaH (nonepeyHast IUHUsl),
cpedHux (kpecm), epaHuubl 1 u 3 kBapmunel (2paHuybl SUUKE), MUHUMYMbI U MaKCUMYMbI

(epaHuybl ycos).
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1.5 seconds. The indicators we
used in the experiment were a 2.5
cm long thread and a piezocrystal
pressure sensor that sent the data to
an oscilloscope. When simulating the
AF, the intensity of the mechanical
impact of the free end of the thread
on the wall of the rotameter was
maximum when the pause between
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Figure 3. Dynamics of changes in pressure inside the rotameter tube, when simulating AF with different durations of the R-R interval,

compared with the parameters with a regular pulse wave (in %).

PucyHok 3. [JuHamuka u3meHeHusi 0asnieHusi BHympu mpybku pomamMempa npu umumauuu @I ¢ pasnuyHol npooomKumenbHoOCMbHo
uHmepBasna R-R no cpaBHeHuto ¢ napaMempamu npu pezynsipHoll nynbcoBoll BosiHe (B %).

pulse waves was 1.5 seconds or more (9.70+£2.52 mm). At
this moment, the piezoelectric pressure sensor recorded the
maximum increase in pressure inside the rotameter tube by
an average of 56% (Fig 3).

m DISCUSSION

Currently, scientific research is mainly devoted to
predicting the development of AF depending on the
characteristics of the ECG pattern [22-24], and studying
the development of arterial thromboembolic events using
the generally accepted scales [25]. However, to date, the
assessment of the risk of developing long-term complications
with this rhythm disorder does not take into account the risk
of developing the bradysystole, including that against the
background of the treatment used; moreover, the existing
recommendations do not describe the lower threshold of
the average ventricular rate per se. In addition, intra-arterial
hemodynamics in AF is currently not sufficiently studied,
and its physical modeling is not performed. The question
remains open, whether additional risks of developing
arterial thromboembolic complications in AF are possible
in case of the increased duration of the R-R interval on the
ECQG, if AF is accompanied by bradysystole, even if that
occurs during treatment. In our previous publications, we
demonstrated the importance of intra-arterial hemodynamics
in the formation of long-term complications both in AF [26,
27] and in other cardiac rhythm disorders, in particular in
frequent extrasystoles [28, 29]. We believe that changes in
intra-arterial hemodynamics during arrhythmias, namely
an increase in parameters during a pulse wave following
a long pause between ventricular contractions, may play a
key role in the formation of long-term complications. Thus,
in the presence of multifocal atherosclerosis, especially
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in the presence of unstable atheromas (with calcium
inclusions, with an uneven surface, with hemorrhages, etc.),
the influence of additional factors of mechanical action
of an increased pulse pressure wave can become a trigger
mechanism for the formation of complicated atherosclerotic
plaques, leading to atherothrombosis or embolism along the
arterial vessel. Moreover, even one pulse wave can be critical
in the development of the said complications. Previously,
we characterized the complex of hemodynamic changes in
arrhythmias using the term “water hammer,” describing it as
a universal mechanism that can develop in that part of the
arterial vascular system where the discrete nature of blood
flow is recorded [30].

We believe that the features of intra-arterial hemodynamics
should be taken into account when treating each patient with
AF. A decrease in the average ventricular rate may lead to
additional risks of developing long-term vascular complications
in this category of patients.

m CONCLUSIONS

1. Bradysystole in AF is associated with a significantly
higher probability of developing remote thromboembolic
events.

2. The first pulse wave, coming after a long pause between
ventricular contractions during AF, leads to a reliable increase
in the main hemodynamic parameters of the main arteries
(linear blood flow velocity, volumetric blood flow).

3. When monitoring the heart rate in AF, it is necessary to
avoid bradysystole with the appearance of pauses between
ventricular contractions lasting 1.5 seconds or more due to the
higher risk of development of stroke, myocardial infarction,
and distal arterial embolism in other vascular regions. #=
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3UJIM COIJIACHE HEeCTH OTBETCTBEHHOCTD 3a BCe aCleKTbl paboThl, 10JPa3yMeBaloOIyI0
HaJIe)allee U3y4eHne ¥ pellieHrne BOIPOCOB, CBA3aHHBIX C TOYHOCTHIO MU JO6PO-
COBECTHOCTBIO JTI000# YacTH paboTh.
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Long-term risk predictors of adverse events
in patients with chronic heart failure
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Abstract

Aim - to identify predictors of the risk of adverse events over a three-year
period in patients with chronic heart failure (CHF).

Material and methods. A retrospective study was conducted on 278 people
diagnosed with CHF in patients with coronary heart disease (CHD). A
sample of data was made, survival assessment, Charson comorbidity index
was calculated. Statistical data processing was carried out using Excel and
XLSTAT programs with linear regression calculations.

Results. A statistically significant direct relationship between three-year
survival was identified with the following indicators: age over 66 years, stage
IIB-IIT CHF, Echo-CG data (low LVEF, left ventricular diameter, systolic
pressure in the pulmonary artery (SPAP), the presence of hypertension (HBP)
and atrial fibrillation (AF), Charlson comorbidity index of more than 5 points,

glomerular filtration rate (GFR) less than 60 ml/min, complete blood count
(CBC) data - a decrease in hemoglobin level below 131 g/l and an increase
in ESR level above 14 mm/h. Surgical interventions such as coronary artery
bypass grafting (CABG) and percutaneous coronary intervention (PCI) were
associated with better patient survival.

Conclusion. In order to ensure qualified monitoring of patients with CHF and
ensure continuity of management of these patients, it seems relevant to create
a specialized office for the management of patients with CHF.

Keywords: chronic heart failure, survival, anemia, low ejection fraction,
comorbid pathology, ESR, age, atrial fibrillation, hypertension, CKD.
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NMpeankTopbl pUcKa HE6NaronpUATHbIX COObLITUNA
B OTOANIEHHOM nepuoge y NauuMeHToB C XPOHUYECKOMN
cepaevyHon He0CTaTO4YHOCTbIO

A.C. CaxuHa!l, O.H. KypoukuHa?, A.B. bapaHoB? 3, [1.A. KopoTkoB!

II'Y PK «KnuHnyeckuin kapamonorudeckuii ancnaHcep» (CoikTbiBKap, Poccuiickas ®epepaums)
20INbOY BO «ChIKTbIBKAPCKWIA rOCYAapPCTBEHHbIN YHUBEpcuTeT nMmenn MNMutnpmma CopoknHay
(CoikTbIBKAp, Poccuiickas Penepaums)
3OIbOY BO «CeBepHbIli rocyaapCTBEHHbIA MEANUMHCKUA YHUBEPCUTETY
MwuHsgpaBa Poccun (ApxaHrenbck, Poccuiickas ®egepaumns)

AHHOTauus

Ilens — BBISIBUTH PEIMKTOPBI PUCKA HeOIIaroNnpHUsSTHBIX COOBITHH B TPeXJIeTHEM
IIepyoyie y NalMeHTOB C XPOHUYEeCKOH cepiedHoM HefrocTaTrouHOCThIO (XCH).
Marepuan u Metonbl. [IpoBesieHO peTpoCIIeKTUBHOe HccilefioBaHre 278
yesioBek ¢ ararHo3oM XCH y GosbHBIX € MIIeMuyeckor 60Je3HbI0 cepilia.
[TpousBeneHb! BLIOOpPKA AAHHBIX, OLleHKA BEDKABAeMOCTH, PACCUMTAH HHIIEKC
komop6uaHocty Yapiicona. [TpoBeniena crarucriyeckast 06paboTka JaHHBIX
¢ nomorupto nporpamm Excel u XLSTAT ¢ pacyeTom JIMHEHHOM perpeccuu.
Pesynbrarsl. CTaTUCTHYIeCKH 3HAYMMAsI IIPSIMAast CBSI3b TPexJIeTHel BBDKHBA-
€MOCTH BBISIBJIEHA CO CIIeAYIONIVIMHY II0Ka3aTessIMH: BO3PacT cTaplue 66 Jier,
XCH IIB-1II crapuu, nanuble IxoKI™ (Hu3kas ¢ppakius BHIGPOCa JIEBOTO JKe-
JIyZO4YKa, JMAaMeTp JIEBOT'O XKeNTy[I0uKa, CUCTOIYeCKoe JJaBJIeHHe B JIeTOUHOH
apTepyH); HaJIM41e TUIepTOHNYeCKoM 60J1e3HH U pUOPHIIISIIMY peiCepauii;
uH/leKc koMopbuiHocT YapricoHa 6oee 5 6aJI0B; CKOPOCTh KITYOOYKOBOM

www.innoscience.ru

¢unerparyy Menee 60 MJI/MUH; JaHHBIE OGIIEr0 aHAIM3a KPOBU — CHIDKEHHe
ypOBHs reMorio6uHa Hrke 131 1/71 v oBbienue ypoHs CO3 Bbie 14
MM/4. ACCOIMMPOBAJIOCH C JIy4Illeidl BBDKMBAEMOCThIO IAIIMEHTOB BBIIIOJI-
HEeHYe OIepPaTHBHBIX BMEIATe/IbCTB — A0PTOKOPOHAPHOIO LITYHTUPOBAHHUS U
YPECKOXXHBIX KODOHAPHBIX BMeIaTeJIbCTB.

3axmodyenue. /Iy ob6ecriedenys: KBanMUIMPOBaHHOIO HAOIOeH s A~
enToB ¢ XCH u obecredeHus peeMCTBEHHOCTH MX BeIeHUs 3TUX OOJIbHBIX
TIPE/ICTABIISIeTCS aKTYaJIbHBIM CO3/IaHKe CIeNUaIM3UPOBAHHOTO KaOHHeTa.
KitroueBble c10Ba: XpOHUYeCKasl CepfiedHasi HeIoOCTaTOYHOCTb, BbKMBAe-
MOCTb, aHeMHsl, Hu3Kasl ¢ppakiys BeIOpoca, koMmopbuaHas narosorus, CO9,
BO3pacT, pubpUIIALIKS ITpeficepiuii, runeproHnyeckas 6omesnb, XbBI1.
KoHQnuKT HHTepecoB: He 3asBJIeH.
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E-mail: a.s.sazhina@gmail.com

Cnucok CoKpaleHuin

MBC — nwemmnueckas 6onesHb cepaua; HXXO — HapylieHue xuposoro obMeHa;

MUKC — nocTuHdapKTHLIN kapavocknepos; CO2 — caxapHbiii anaéet 2 Tuna; CH

— cepaeyHas HepocTaTouHoCTb; CO3 — ckopocTh oceaaHuns aputpoumntos; ®B JHK —
pakumsa Beibpoca nesoro xenyaoyka; XCH — xpoHuyeckasi cepaeyHas HEA0CTaTOYHOCTb;
KKT —xenynouHo-kuweyHblii TpakT, XBIM — xpoHnyeckas 6onesHb nouek, LIB3 —
uepebpoBackynspHble 3a6onesanus, XOBJ1 — xpoHuyeckas o6CTpykTMBHas 6onesHb
nerkux, BA — 6poHxuanbHas actMa, 3HO — 3nokayecTBeHHble HOBOO6Pa30BaHNs;

BAB — 6eTa-agpeHo6nokatopbl; MAM®P — MHIMBUTOPLI aHTMOTEH3MHNPEeBPAaLLaloLLero
depmeHTa; BPA — 6nokaTopbl peuenTopoB aHrnoTeHauHa |l; BKK — 6nokaTtopbl kanbLmeBbix
kaHanos; AKLL — aopTokopoHapHoe WyHTupoBaHue; YKB — upeckoxxHoe kopoHapHoe
BMeLLaTeNbCTBO.

MonyyeHo: 16.01.2024
Opo6peHo: 28.05.2024
Ony6nukoBaHo: 26.07.2024

m INTRODUCTION

About 60 million patient are currently living with the
diagnosis of chronic heart failure (CHF) [1]. Following the
data of the EPOKHA epidemiological study, in the period
from 1998 to 2014, the number of cases of heart failure
(HF) doubled [2]. By the year 2030, the prevalence of CHF
is expected to reach 46%, and the number of patients will
increase by more than 6 million people, especially in the
less developed countries [3].

Over the past decades, there has been an increase in the
incidence of hospitalization for heart failure worldwide [4—6].
The hospitalization rate grows both within the year after the
diagnosis and subsequently, reaching, on average, 64 events per
100 patient years [4]. Approximately 20% of the patients are re-
admitted within the first month after the discharge resulting in the
total cost of treatment worth 30.7 billion USD per year [7]. Heart
failure affects the patients’ quality of life, leading to incapability
of self-care, disruption of regular lifestyle, deterioration of
mental health and psychosocial well-being [8, 9]. Earlier
research showed that patients with HF had more restrictions
than patients with diabetes mellitus, oncological conditions, or
Alzheimer’s disease [9]. Mortality resulting from CHF remains
high despite the advent of new pharmaceutical products and
instrumental methods of CHF treatment [10]. Studies looking
for predictors of poor outcome in patients with CHF do not
always provide clear answers. Thus, the PARADIGM-HF study
identified the following predictors: New York Heart Association
class, age, sex, history of prior admissions with HF, diabetes
mellitus, extracardiac vascular diseases, systolic blood pressure,
left ventricle ejection fraction, N-terminal pro-B-type natriuretic
peptide and glomerular filtration rate [11], whereas another
study identified as predictors such indicators as number of
admissions, age, glomerular filtration rate, natriuretic peptide,
NYHA heart function class, absolute value of lymphocytes,
serum albumin, hemoglobin, total cholesterol, and pulmonary
artery systolic pressure [12]. However, these studies did not
take into account the presence of many concomitant diseases in
patients with CHF, which significantly worsen the prognosis.
To take into account the disease burden in polymorbid patients,
the Charlson Comorbidity Index has been developed, in
which concomitant diseases are assigned from 1 to 3 points
depending on the severity of the disease, and an additional 1
point is added for every 10 years of life after 40 years. The
Charlson Index considers the burden from concominant diseases
such as myocardial infarction, CHF, peripheral arterial disease,
cerebrovascular disease, dementia, chronic lung disease,
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connective tissue disease, peptic ulcer, liver damage, diabetes
mellitus; hemiplegia, chronic kidney disease, malignant tumor,
leukemia, lymphomas, and AIDS [13].

m AIM

Retrospectively identify predictors of the risk of adverse
events over a three-year period in patients with chronic
heart failure.

m MATERIAL AND METHODS

A retrospective study of 278 cases of hospital treatment
of patients with chronic heart failure in 2019 at the Komi
Republic Cardiologic Dispensary.

Inclusion criteria: dispensary patients with coronary
heart disease (CHD), male and female, whose diagnosis
indicated NYHA Class II-IV CHF. Optimal visualization
of the heart under echocardiography was performed with
evaluation of the ejection fraction of the left ventricle
(LVEF), ventricular diameter, and calculation of systolic
pulmonary artery pressure (SPAP).

Exclusion criteria: indication in the main diagnosis of
the hypertrophic cardiomyopathy, dilated cardiomyopathy,
hemodynamically relevant cardiac defects, septic
endocarditis, arterial hypertension.

The data sampled included sex, age, principal diagnosis,
comorbidity, previous surgeries, EchoCG data, body mass
index, hemoglobin and leukocyte level, and erythrocyte
sedimentation rate (ESR) in the full blood exam.

The EchoCG data included the LVEF, SPAP, ventricular
diameter. The LVEF is measured in percent and shows the
volume of blood ejected from the left ventricle into the aorta
with each cardiac contraction. Currently, it is customary to
classify the CHD using the LVEF: CHD with preserved EF
(= 50%), CHD with midrange EF (40-49%), and CHF with
reduced EF (<40%).

The Charlson Comorbidity Index was then calculated,
and the three-year survival and number of subsequent
hospitalizations were evaluated using the Regional Medical
Information System (RMIS). The data was added to an Excel
2019 spreadsheet, and the statistical processing of data was
performed with Excel and XLSTAT with calculation of
linear regression.

m RESULTS
The clinical and demographic characteristics of patients
are given in Table 1.

www.innoscience.ru
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Among them, there were more men, 65% (n=181), than
women, and the average age at the moment of treatment was
65.2+12.4 years (25-94 years).

Within the studied group, the leading condition in the structure
of the CHD is the acute myocardial infarction, diagnosed in 38%
(n=105), 18% cases of stable angina (n=51), 16% of unstable
angina (n=44), and post-infarction cardiosclerosis and recurrent
myocardial infarction are diagnosed in 15 % (n=43) and 13%
(n=35), respectively.

185 patients had undergone surgical treatment. The majority of
surgical interventions was PCI, 176 surgeries, including stenting
of coronary arteries, balloon surgeries, thromboaspirations, and
51 cases of coronary artery bypass grafting.

25% of patients were identified with (n=70) Class IIB-III
heart failure, which corresponds severe cardiac damage with
marked changes in the hemodynamics in both circulation
circuits. Arterial hypertension was diagnosed in 83% of cases
(n=231). As far as the rhythm disorders are concerned, the most
frequent was the atrial fibrillation found in 15.5% of cases
(n=43).

Among concomitant pathologies, the diseases of the
gastrointestinal tract are most frequent: 49.6% (n=138). The
most common of these was the chronic gastritis diagnosed in
19% (n=53), gastric ulcer, 11.1% (n=31), gastroesophageal
hernia, 7.9% (n=22), cholelithiatis, 5.7% (n=16), and other
gastrointestinal pathologies, 5.7% (n=16).

Endocrine disorders were diagnosed in 36% of patients
(n=101): type II diabetes mellitus in 25.9% (n=72), glucose
intolerance, 4.7% (n=13), including thyroid disorders: diffuse
nodular goiter in 2.1% (n=6), hypothyroidism in 3.6% (n=10).
Obesity was found in 26.6% (n=74), including first-degree
obesity in 15.8% (n=44), second-degree obesity in 7.5% (n=21),
and third-degree obesity in 3.2% (n=9).

Chronic kidney disease (CKD) was identified in 22% of
patients (n=62).

Cerebrovascular diseases were diagnosed in 18.3% of
cases (n=51): atherosclerosis of the brachiocephalic arteries in
13.6% (n=38), peripheral arterial disease in 3.6% (n=10), and
atherosclerosis with other localization in 1% of cases (n=3).

In 11% of cases (n=31), pulmonary damage was identified,
chronic obstructive pulmonary disease (COPD) being most
prevalent in 9% of cases (n=26) and bronchial asthma in 1.8%
of cases (n=5).

The least frequent conditions were pathologies of the
joints, in 5% of cases (n=14), and histories of malignant
tumors, 4.3% (n=12).

Male sex, % 65,1 60,4 67,4
Age, years 65,2 71,3 61,8
Weight, kg 80 78 80

Height, cm 167 166 167

BMI, kg/m2 28 28,6 28,1
CABG and PCI, % 64,7 51,6 73,2
FC 2B-3 CHF, % 25,1 45,1 15,5
History of MI, % 41,4 43,9 40,6
Arterial hypertension, % 83,2 91,2 80,2
Diabetes mellitus, % 29,5 35,1 28,3
Atrial fibrillation, % 15,5 24,2 11,8
Oncological diseases, % 0,15 0,2 0,04
HR, bpm 82,3 93,4 76,9
CKD, % 79,8 77,4 82,8
LV size, cm 5,6 5,75 5,53
LV EF, % 38,9 g5 40,8
SPAP, mmHg 45 53 42

Erythrocytes, 10¥12/1 4,97 5.9 4,5

Thrombocytes, 10*9/1 201,2 69,7 210

Band neutrophils, % 2,11 2,08 2,12
Segmented neutrophils, % 67,6 69,6 66,7
Lymphocytes, % 23,2 21,8 24,04
Monocytes, % 5,47 5,15 5,62
Leukocytes, 10%9/1 9,12 9,15 9,105
GFR, mUmin 63 52,9 67,6
Glucose, mmol/l 6,7 6,8 6,6

Total cholesterol, mmoll 4,1 4,05 4,07
LDLP, mmol/l 2,5 2,4 2,58
HDLP, mmol/l 0,95 0,9 0,98
Triglycerides, mmol/l 1,5 1,4 1,5

Table 1. Clinical and demographic characteristics of patients

Tabnuua 1. KnuHuko-demozpaguyeckasl xapakmepucmuka
nayueHmoB

The percentages of concomitant conditions in patients are
shown in Fig. 1.

Charlson’s Comorbidity Index was calculated (Fig 2).

As per the Charlson Comorbidity Index, 43% (n=121) of
the subjects have the index of 6 and above, which fits the
possible 10 years’ survival under 21%. Only 0.3% (n=1) have
the 10 years’ survival at 96% (Fig. 3).

The following EchoCG data are very important: left ventricle
ejection fraction (LV EF), systolic pulmonary artery pressure
(SPAP), left ventricular diameter. In the studied group of patients,
the average EF was 39+9.7%, among them 53% (n=149) with
midrange EF, 42% (n=117) with reduced EF, and 4.3% (n=12)
with preserved EF. As per the EchoCG data, the ventricular
diameter was 5.6 cm on average, and SPAP 46 mmHg.

The full blood exam data was as follows: hemoglobin level
131£20.4 g/1, leukocytes, 9+3.44 109/1, ESR 18.6+14.4 mm/
hour. According to the biochemical blood analysis, the average
glomerular filtration rate (GFR) was 63+21 ml/min.

Pharmacological treatment of patients in the study group
was performed: 93% (n=258) received beta-blockers, most
often, bisoprolol was prescribed. Angiotensin converting

49,6%

Diseases of the
endocrine system

36%

—— 76 6%
CKD e 27%,

I 18,3%

COPD, BA wwmmm 9%
5%

History of == 4 3%

malignant neoplasms ( 10 20 30 40 50 60

Concomitant
pathology

% of patients with concomitant pathology

)
£ 60 51
15 40 44 39
T 40 29 5, 2
5 20 18 8
g 1 1l-:
E 0 — .
2 1 2 3 4 5 6 7 8 9 10 11
Charlson's Comorbidity Index, score
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Figure 1. Concomitant diseases.
PucyHok 1. Conymcmsytowjue 3abonesaHusl.
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Figure 2. Charlson's comorbidity index in patients with CHF.
PucyHok 2. /IHOekc komopbudHocmu YapncoHa y nayueHmos ¢ XCH.

199



21% — 44
e eeee—— 5]
g T1% — ()
= — ]
N 9% 11
0 50 100 150

Number of patients

Figure 3. Ten-year survival according to the Charlson comorbidity
index.

PucyHok 3. lecamunemHsia BbKUBAEMOCMb B COOMBEMCMBUU
C UHOEeKcoM KoMopbudHocmu YapncoHa.

Statins 96%

Beta blockers 93%
ACEI/ARB 88%
Diuretics and their combinations 88%
Disaggregants and their combinations 87%

Anticoagulants s— 37%
CCB wommm  21%
Nitrates s  18%
Amiodarone mmm 13%
Other mm 7%

Drug name or group

0 20 40 60 80 100 120
% of patients receiving the pharmacological agent

Figure 4. Drug therapy.
PucyHok 4. MedukameHmo3Hasi mepanusi.

enzyme (ACE) blockers and angiotensin-II receptor
blockers (ARB) were mentioned in the therapy as well as
diuretics with their possible combinations in 88% of cases
(n=245). 87% of patients (n=242) received disaggregants:
their combinations were prescribed to patients after acute
myocardial infarction and PCI. Among statins, atorvastatin
was prescribed most often; statins were received by 96% of
patients (n=267). Anticoagulants, calcium-channel blockers
and nitrates were indicated in 37% (n=102), 21% (n=58)
and 18% (n=50) of cases, respectively. Amiodarone was
prescribed in 13% (n=36). Least frequently, in 7% of cases
(n=19), digoxin, moxonidine, empaglifloszin, ivabradine, and
sacubitril/valsartan were prescribed.

The pharmacological treatment and the share of patients
receiving the treatment is shown in Figure 4.

Hayka n uHHosauuun B meaununHe T.9(3)/2024

When analyzing data from patients with CHF, three-year
survival was 67.3% (n=187) of patients in the study group,
32.7% (n=91) of patients died.

A statistically significant direct relationship was found
between three-year survival and the following indicators:
senior and old age (p <0.0001), stage IIB-III CHF (p <0.0001),
reduced ejection fraction of the left ventricle (p <0.0001),
ventricular diameter (p <0.01), SPAP ((p <0.0001) following
the EchoCG data, presence of arterial hypertension (p <0.02)
and atrial fibrillation (p <0.01), high Charlson comorbidity index
(p <0.0001), GFR below 60 ml/min (p <0.0001), increase of
ESR (p <0.0001), low hemoglobin (p <0.001). In the group of
surviving patients (73.2%), surgical treatment was performed,
21.6% higher than in the group of diseased patients (51.6%),
which has a protective significance (p <0.0001). The average
values of the above parameters in surviving and diseased patients
are shown in Figure 5.

m DISCUSSION

In order to identify factors aimed at preventing the
development of decompensation of the clinical condition,
reducing the frequency of hospitalizations, improving the
quality and prognosis of life of patients, the study of the
clinical features of the course of CHF is currently coming to
the forefront.

C. Xu et al. (2023) used the machine-learning model to
identify the correlation of the mortality of patients with CHF
and age, GFR and presence of natriuretic peptide, and number
of hospitalizations. According to the authors, a greater number
of timely hospitalizations improves survival, since patients
have better compliance and will receive effective interventions.
The authors calculated the average survival rate for all patients
- 0.53. The authors also selected two patients who best matched
the visibility of the sample. The first patient (value: 0.55, above
baseline level, poor prognosis) had the following factors with
a positive view on the prognosis: age of 53 years, DBP of
85 mmHg, GFR of 56.72 ml/min, and a negative factor of
4 recurrent hospitalizations. The second patient (value: 0.33,
below baseline level), aged 89, had positive factors: GFR of
43.14 ml/min, UAlevel of 314.3 mmol/l, and negative factors
of the age of 89, 3 recurrent hospitalizations, BNP level of
3.190. Despite the initially poor prognosis, the patient aged
53, survived [12].

N.R. Jones et al. (2019) performed a

Figure 5. Factors associated with a decrease in the long-term survival of patients
with CHF in the three-year follow-up period.

PucyHok 5. ®akmopebl, accoyuupyrowuecst Co CHWkeHueM omoasieHHoU BbiXuBaeMocmu
nayueHmoB ¢ XCH B mpexnemHem nepuode HabnodeHus.
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meta-analysis of 60 studies on survival

912 data of patients with CHF that included

713 80,2 a total of 1.5 million people. It identified

618 51 B, cumulative survival rates after 1 month, 1

' 35 408 Bl year, and within three, five, and ten years,

:’5 II 5,75 55 II Il that were 95.7%, 86.5%, 72.6%, 56.7, and

— 34.9% respectively. After analyzing the data

Age, IB-ICHF, LVEF,% LVda, SPAP, HT,%  AF, % obtained, the authors noted that mortality

years % cm mmHg increases with age. The overall survival rate

m diseased 713 451 35 575 85 912 5.1 after 1 year at the age of over 75 years was
® suvving - 618 155 408 59 42 802 283 83.3% compared to the age of under 65 years
mdiseased W surviving —91.5%. Five-year survival rate was 49.5%

and 78.8% respectively [14]. According to
the data obtained, reduced LVEF increases
mortality in patients with CHF, which is
consistent with the data of studies in which
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mortality in patients with HFrEF is significantly higher than
in patients with HFpEF [14].

Our study showed that comorbidity significantly worsens
the prognosis and is associated with increased mortality in
patients with CHF. The following comorbidities are reliably
associated with a high risk of death: COPD, anemia, CKD,
diabetes, which is associated with an increased level of
inflammation in the body, reduced ability to exercise, and
polypharmacy [15]. In patients with a Charlson Comorbidity
Index of 6 or more points, belonging to the high comorbidity
group, the relative risk of death within 12 months is 1.68 times
higher than the risk of death in patients with low comorbidity
[16]. Atrial fibrillation makes a significant contribution to the
risk of developing cardiovascular complications and death.
It is also becoming a significant problem for the health care
system due to its active spread, which may be due to an
increase in the average age of the population and an increase in
etiopathogenetic links in its development and the development
of other cardiovascular diseases [18, 19].

M.A. Druzhilov et al. (2023) discuss, in their retrospective
study, that the patient with AF and HF have a higher comorbidity
and frequency of onset of cardiovascular exacerbations that
patients with AF without HF [20]. Our study confirms that
patients with CHF and AF have an unfavorable prognosis and
the presence of AF worsens the course of HF.

According to our data, a separate factor influencing the
prognosis of patients with CHF is the level of SPAP, which is
assessed using transthoracic Doppler echocardiography. Right
heart catheterization is performed as the “gold standard” for
diagnosing pulmonary hypertension (PH) [21], which can be
used to assess parameters such as medium pulmonary arterial
pressure, pulmonary vascular resistance and pulmonary artery
wedge pressure [22]. Right heart catheterization also allows
assessment of right atrial pressure, cardiac index, and mixed
venous oxygen saturation. These parameters have important
prognostic value in patients with PH. [23]. Despite its high
information content, right heart catheterization is a difficult-
to-access research method that requires large financial
costs, specialized equipment, and specially trained medical
personnel. Therefore, transthoracic echocardiography is
currently an accessible, less expensive method that allows
assessing pulmonary hemodynamic parameters, which can
be successfully used instead of right heart catheterization [24].

Pulmonary hypertension is a common cardiovascular
disease affecting about 1% of the population. The generally
accepted classification of PH forms distinguishes five groups
of causes that lead to this pathophysiological condition [23].
A group of diseases associated with left heart pathology is
the most common cause of pulmonary hypertension and is
detected in 75% of cases of the disease. It is also known that
60% of patients with CHF due to systolic dysfunction of the
left ventricle show signs of pulmonary hypertension [25]. The
incidence of PH increases to 70% in isolated left ventricular
diastolic dysfunction [26].

For a long time, efforts were focused on finding informative
prognostic markers of the structural and functional state of the
heart in patients with CHF. In relation to patients with CHF
and PH, such an indicator is LVEF. As shown by the study
of elderly patients, patients with established PH have lower
EF than patients without PH (43.9% vs. 50%). It should also
be noted that the prognosis in patients in the group where
PH and CHF were combined was less favorable [27]. Severe
pulmonary hypertension was detected in patients with terminal
CKD complicated by HFTEF [28].

The prognosis of patients with CHF can be improved by
optimizing the treatment of patients taking into account the
characteristics of elderly patients, improving the qualifications
of doctors, training and involving patients, ensuring continuity
of medical care, preferential drug provision for these patients,
creating a heart failure registry [29, 30], and creating CHF
rooms at large specialized cardiology hospitals [31].

m CONCLUSION

The study revealed a significant relationship between
CHF and age, CHF stage, presence of hypertension and AF,
hemoglobin and ESR levels, ejection fraction, pulmonary
artery disease and LV size, comorbid pathology affecting
mortality. To increase the duration and improve the quality of
life of patients with CHF, it is necessary to prescribe optimal
drug therapy for the treatment of CHF, use a multidisciplinary
approach and monitor concomitant pathology, increase patient
adherence to therapy, which will contribute to improving the
quality of life, reducing the frequency of hospitalizations and
increasing the life expectancy of patients. #=
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JleueHue KapANOTOKCUYHOCTU Y NALMEHTOK
C AHBA3UBHbIM PaKOM MOJIOYHOM Xene3bl
Ha 3Tane HeoaAbIOBAaHTHOMN XmMuorTepanumu

I.A. UrHateHko!, U.E. CepgakoB' 2, O.B. KonbiyeBal 2, 0.WU. Karanos> 4, A.E. OpnoB? 4, H.H. BoHpapeHko!

IPIBOY BO «[loHeukuii rocyaapCTBEHHbI MEOULMHCKUIA YHUBEpCUTET
nmMeHun M. lNpbkoro» MuHagpaea Poccum (JoHeuk, Poccuiickas ®epepauust)
2PecnybnunkaHcKunii OHKONOrMYecknii LeHTp umMeHn npodeccopa I.B. bonpaps (JoHeuk, Poccuitckas Pepepauns)
SOIrbOY BO «CamMapckuii rocyaapCTBEHHbI MeQULMHCKUIA yH1BepcuTeT» MuHagpasa Poccuu
(Camapa, Poccuiickas depepauust)
“'BY3 «CamMapckuii 06nacTHOM KIMHUYECKUin OHKonormdyeckmii ancnaHcep» (Camapa, Poccuiickas ®enepaums)

AHHOTauus

Iens — oreHka 3¢peKTUBHOCTH IPUMEHeHUs] KOMIIEKCHOH Tepalvy C LeJIbio
YMeHbIIIeHYs] Pa3BUTHS PAHHUX KapAHOBACKYJISIPHBIX OCIIOKHEHHH.
Marepuan u Metoasl. bbuiv IpoaHaIM3UPOBaHbI CBeEHUs U3 UCTOPU 60-
JIe3HU ¥ aMOyYJIaTOPHBIX KapT JUCIIAHCEepHOro Habimozenus 139 manueHTok ¢
MHBA3MBHBIM PaKoM MOJI04HO# xere3bl: B POL] um. mpod. I'.B. Bonpaps 64 ma-
IUeHTKH (OCHOBHAs ¥ KOHTPOJIbHAS TPYIIIEL); B KaUeCTBe AONOIHUTEIbHON
TPYIIIBI CPAaBHEHUSI B UCCIIEZIOBAHMS BKITIOUeHB! 75 maryeHTok Camapckoro
006J1aCTHOTO KJIMHUYEeCKoro oHkonoruyeckoro aucnaxicepa (COKO/). Tanuen-
ThI KOHTPOJIbHOM Ipymel (33 yesnoBeka) U rpyrisl COKO/I (75 desnoBex) moy-
yasi craHgapTHyto Teparmuo (RUSSCO, pekomennaryy, 2023): HOKCOPYOUIH
60 mr/m? B/B B 1-i1 menb + ruksiodocdamun 600 mr/m? B/B B 1-i1 neHs — 4 Kypca.
31 manueHTy OCHOBHOM IPYIIIIbI HAOJTEOIEHHS], KPOMe aHAJIOTMYHOTO MeJIKa-
MEHTO3HOTO JIedeHus, C IIeJIbI0 MPOQUIAKTHKY PAa3BUTHS PAHHUX KapXOBaCKY-
JISIPHBIX OCJIO>KHEHUH 6bUT rcriosb3oBad Metoi MHBI'T, Brirouaromuii B cebst

7 KypCoB Iiepeji HadasioM 1 1ykia xumuoTepanuu + 1o 3 kypca MHBI'T nepen
HaYaJIoM KaXkIOro TTOC/IeqyIONero MUKIa XUMHIOTepaIlki.

Pesynbrarsl. [Ipu aHanuse cymMMapHOH 3¢GEKTUBHOCTH JIEYEHUs MeXIY
rpymnamu 60JIbHBIX ObUIH TOTyYeHbl CTaTUCTHYECKH JIOCTOBEPHBIE PA3JIIHSL:
CPaBHMBAIIM KOHTPOJIBHYIO ¥ OCHOBHYIO rpynny ()%=5,4, p=0,03), rpynmy
COKO/I n ocHoBHyto rpymy () ?=3,45, p=0,076).

BeiBoas!. ['nnokcyeckas Tepanwisi JOCTOBEpPHO BIIUSIET Ha YPOBEHb KaueCTBa
>KM3HU O0JbHEIX. [T0 BceM mokaszaresisiM, OTPa)KaIOIIMM KadyeCTBO XKU3HH,
TPaJIMIHOHHOE JIedeHHe yCTYNalo KOMOMHUPOBAHHON MeMKaMeHTO3HOM
tepanuu ¢ MUHBI'T.

KurroueBsie ciioBa: HopMobapryeckasi Teparsi, KApAHOTOKCHYHOCTb, aHTpa-
IVKJIMHBI, CepJIe4HO-COCYAUCThIe 3a00eBaHHsl, 3/10KadeCTBeHHbIE OITyXOJH.
KoH}uuKT HHTEpecoB: He 3asBJIEH.
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Treatment of cardiotoxicity in patients with invasive
breast cancer during neoadjuvant chemotherapy
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Abstract

Aim - assessment of the effectiveness of complex therapy to reduce the
development of early cardiovascular complications.

Materials and methods. Information from medical histories and outpatient
follow-up cards of 139 patients with invasive breast cancer was analyzed:

www.innoscience.ru

in the G.V. Bondar Republican Cancer Center 64 patients (main and control
groups); as an additional comparison group, the study included 75 patients of
the Samara Regional Clinical Oncology Dispensary. Patients in the control
group (33 people) and the Samara Regional Clinical Oncology Dispensary
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group (75 people) received standard therapy (RUSSCO, recommendations,
2023): doxorubicin 60 mg/m? IV on day 1 + cyclophosphamide 600 mg/m?
IV on day 1 Day 4 — 4 courses. In 31 patients of the main observation group,
in addition to similar drug treatment, in order to prevent the development of
early cardiovascular complications, the method was used, which included
7 courses before the start of 1 cycle of chemotherapy + 3 courses of interval
normobaric hypoxic therapy (INHT) before the start of each subsequent cycle
of chemotherapy.

Results. When analyzing the total effectiveness of treatment between the
groups of patients, statistically significant differences were obtained: the

Hayka n uHHosauuun B meaununHe T.9(3)/2024

control and main groups were compared (¥ ?=5.4, p=0.03), the group of the
Samara Regional Clinical Oncology Dispensary group and the main group
((?=3.45, p=0.076).

Conclusions. Hypoxic therapy significantly affects the quality of life of
patients. For all indicators reflecting quality of life, traditional treatment was
inferior to combination drug therapy with INHT.

Keywords: normobaric therapy, cardiotoxicity, anthracyclines, cardiovascular
diseases, malignant tumors.
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m BBEJIEHUVE

2020 rony B Mupe OBIIIO 3aperCTpUpoBaHo 2,26 MIIH HO-

BBIX IMArHO30B paka MojIouHO#M xxesie3sl (PMIK) u 685 Thic.
citydaeB cMept [ 1]. B Honerkoit HaponHoit Pecriybmyike otme-
YaeTcsl POCT YZeJIbHOTO Beca paka MOJIOUHOM JeJle3bl B CTPyK-
Type 3a00J1eBaeMOCTH HOBOOOPA30BaHMSIMU CPeU KeHIIUH: C
20,4% B 2016 rony nmo 25,7% B 2022 rony, B Camapckoii obna-
CTH 3TOT IoKasarenb coctaBwi 20,1% u 21,6% cooTBeTCcTBEeHHO.

Ort ceprieano-cocynucThIxX 3aboseranuii B 2019 rony ymepro
17,9 mutH 9esoBek, uTo cocTapisieT 32% Bcex cMepTel B MUpe.
U3 atux cmepreit 85% ObUTH BBI3BaHBI CEPAEYHBIM IPUCTYIIOM
v uHCynsToM. Y3 17 MiTH nipeXxiieBpeMeHHBIX cMepTeli (B BO3-
pacte 110 65 71eT) oT HemH)EKITHMOHHBIX 3a001eBanuii B 2019
rony 38% ObuH BeI3BaHbl CC3 [2].

VY manuenToB ¢ aunarHozoM PMXK ¢ npeobnagatonumu co-
ITyTCTBYIOUMMH 3a0071eBaHUSMHU, BKIIIOUAS CEPIEeTHO-COCYIH-
CTble, pe3yJIbTaThl BLDKMBAeMOCTH Xy>Ke, YeM Y MalyeHToB 6e3
COIYTCTBYIONIUX 3aboreBaHuii [3].

B xoroptHOM uccnegoBanuu, npoegeHHom B CIITA
(n=63 566), nanuents! ¢ auarnozoM PMK c cepreuno-cocy-
mucthiMu 3a60s1eBanusamu (CC3) umenu B 1,24 pasa 6oiee BbI-
COKHH PHCK CMEPTHOCTH 10 CPaBHEHHIO ¢ ManyeHTamu 6e3 CC3
[4]. BcnencrBre KapaquOTOKCHYHOCTH TaKHe METO/IbI JIeUeHHsI
PMK, xak sy4yeBast Teparmuisi, MOT'YT CIIOCOOCTBOBATh BO3HUK-
HOBEHUIO KapAUOBACKYJ/IAPHBIX OCIIOKHEHUM B KPATKOCPOYHOU
Y IOJITOCPOYHOM TIepcrieKkTHBe [5].

B 2018 romy AmepukaHCcKas KapIHOJIOTHYecKast acCoIUaIys
orry6mrkoBasia Hay4Hoe 3asiBiieHre o CC3 u PMIK c nenbio 06-
30pa nepecedeHust 060ux 3ab0IeBaHUM, BKITIOUast 0o1Ire ¢ak-
TOPBI PHUCKA U KAPIUOTOKCUYHOCTh JiedeHHs. ABTOPBI YKa3allH,
YTO Y HOXWIBIX >keHITMH CC3 npefcTapisiioT OOBIINI pUCK
CMEepTHOCTH, YeM CaM JiarHo3 paka [6].

Yepes 10 sieT mocse MoCTaHOBKY AUArHO3a BEPOSITHOCTh
CMepTH OT IPYTHX Npr4rH, momumo PMK, cpenu KoTopbIx Hau-
Horee pacipocTpaneHs! 6ose3nu cepaua (1727 usz 7271 ciy4das
cMmeptH), coctaBuia 0,20, Torga Kak BepOSTHOCTh CMEPTH OT
PMX cocrapua Bcero 0,04 [7]. Kpome Toro, uccienorarue C.
Ramin u coasr. (2021) nmokasaso, uyTo BepKUBIIHe 1mocie PMK
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uMenu 6osee BHICOKUN pUCK cMepTHOCTH oT CC3 6osee yeM
yepe3 7 U 8 JieT ocsie TOCTAHOBKY JUarHO3a COOTBETCTBEHHO
TI0 CPaBHEHHUIO C XeHIMHaMu 6e3 PMK [8].

Cucremarryeckuii 0630p 2017 roma, BKIOUaronuii 14 uc-
CJlelIoBaHUI Pa3HOTOo IM3aifHa, TakyKe [OKasasl HoJiee BHICOKYIO
cMepTHOCTh 0T CC3 cpeau *eHyH ¢ Auarnozom PM2K mo
CpaBHeHHUIO C ob1elt momyssyedt [9].

CrienuanucTbl METUITMHCKOTO IeHTpa YHUBepcHuTeTa ['am-
bypra-Onnengopda NpocyieUIM CMePTHOCTh ITOYTH ONIHH-
HAJLATH THICAY XKeHIWH oT 50 110 74 jet, 3 555 M3 KOTOPBIX
ycnentHo nponednny panxuit PMK. B rpymnme xoHTpons Ha-
Grmonamick 7 334 >xeHIIWHBI 6e3 aHaMHe3a 3JI0Ka4eCTBeHHOM
omyxony. Bce XeHITMHBI ObUIH BKIIIOUEHBI B UCCIIEIOBAaHUE C
2002 1o 2005 ron, k utomro 2020 roma cpefiHUANA CPOK HAOJTIO-
nenust Koropt goctur 16,1 romga [10]. Vaenbix uHTEpecoBaso
TONBKO aTanbHOe TedeHYe 3a00J1eBaHHi CepIeYHO-COCYTUCTOM
CHCTeMBl y TlepeHecIrX KapIMHOMY U 6e3 Hee. CepedyHo-CoCy-
JIUCTasi IaTOIOTHSI B CAMOM HavaJle UCCIIeIoBaHus OTMedanach
y 15,2% BKJIIOUeHHBIX B KaXKIYI0 U3 rpynI HabmoneHus. B
TeyeHHe II0JIyTOpa JeCATUIIETUM B OHKOJIOTUYEeCKOM I'PYIIIIe OT
ceprevHOro 3ab0J1eBaHMs CKOHYAIACh KaXXIast TPEThs, B TPYIIIe
koHTpos — 19,1%, To ecTb Kaxkmas nsTas Xxermtuaa [10].

Hasnmume CC3 y >xeHIIMHBI MOJoxXe 65 JIeT IOBBIIIAIO PUCK
CMepTH OT BceX MpU4rH Ha 22%, 110 CPaBHEHHUIO C KOHTPOJIbHOM
IPYIIION BEPOATHOCTb CMEPTH IallieHTa C OHKOJIOTUYeCKON
TIaTosIoryei yBenudrBanach Ha 79%.

[Tocie 65-y1eTHST BEPOSITHOCTH CMEPTH TPH UCXOIHOM Kap-
JIMAJTbHOM [aTOJIOTHMH Bo3pacTaia Ha 44%, TPy 3TOM y OHKOJIO-
TMYeCKUX MallMeHTOK oHa Obi1a Ha 59% BhIIlIe, YeM y JKeHIIUH
B KOHTPOJILHOM I'pyIIIIe.

Hewmerixue uccnenoBarenu 3akmodnny, yro CC3 gBIsioTCs
YaCTOM MPUYHMHOM OCIJIOKHEHUH JTF000 MAaTO/IOTUH U IOCTOBEp-
HO CBSI3aHBI CO CMEpPTHOCTBIO, HO 4allle BCero OHU BO3HHKAIOT
Y OHKOJIOTMYeCKUX OOJIBbHBIX, B YaCTHOCTH, OOJIBHBIX KapIIMHO-
MO MOJIO9HOM *keJie3sl [10].

JleueHue paka BKJIIO4aeT TPagUI[MOHHbIe aHTPALUKIIH-
HOBBIe ITpenaparsl, a TakXke HeKOTOpble HOBbIe TapreTHbIe
mpemnapaTel. JTU Ipenaparsl MOTYT MIPSMO WIX KOCBEHHO
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BBI3BIBATh CepAEYHO-COCYAUCThIe TOBPeXAeHHUs MoCpe-
CTBOM pa3IM4HbIX MeXaHU3MOB U IIPUBOJIUTH K YBeJIMUeHUIO
pucka CC3. KapauoToKCUYHOCTb CITY)KUT OHUM U3 OCHOB-
HBIX aKTOPOB, BAUSIOMINUX HA Ka4eCTBO XXU3HU U IIPOTHO3
OHKOJIOTUYeCKUX 60MbHBIX [11].

B nacrosiee BpeMsi UHTeHCHBHO pa3BHBaeTCsl BO3el-
CTBHe Ha OpraHU3M 4eJlOBeKa ra30BbBIMHU 'MIIOKCUYeCKUMHU
cMecsiMu (¢ moHmkeHHBIM 10 10—12% copeprkaHusi KUCIIOPO-
J1a) B MeJIAX Teparyuy U MPOPUIAKTUKY MHOTHX 3a00IeBaHUMA.
B gactHOCTH, 0OfHUM U3 3dbEKTUBHBIX CIIOCOO0B podHUIaK-
THKU Pa3BUTHS KapAUOBACKYJISIPHBIX OCJIOXKHEHU SIBISIeTCsI
«HopMmobapuueckasi TUTIOKCUTEPANUS» (MeTO/I TIOBBIITIeHUS
Pe3UCTeHTHOCTH OpPraHM3Ma C IIOMOIIbIO ITPephIBUCTOM I'H-
nmokcuyeckort crumynsiuu). CyTe MeTola UHTepBaJbHON
TUIIOKCUYeCKOM Tepaluy — IUKINYecKoe CHIDKeHHe YPOBHS
KUCJIOpOJia B KPOBHU [0 MHANBUYAJILHOTO aJallTAllMOHHOTO
YPOBHS C [IOC/IeYIOIIMM BO3BpallleHHeM K HCXOTHBIM, KOM-
dbopTHBIM 115 TTanMeHTa, 3Ha4eHusM. [Ipu 3ToMm 3amMeHa B
MIepUOoJl peOKCUI'eHAlIh HOPMOKCHYeCKUX [epUO/IoB Ha TU-
nepokcuueckre (30-40% O,) cylecTBeHHO yBelUYHUBaeT
aMILUIUTYAy BO3[eMCTBYIOIIero TpeHUpyomero ¢gakropa
6e3 ymIy0OJeHHs TUIIOKCUU U KaK CJle[ICTBUe — 6e3 pa3Bu-
THs MOO0YHBIX 3PPEKTOB, a TakKe TI03BOJIsEeT B IIpolecce
TepaneBTUYeCKOTO BO3/IeHCTBUS 10OUTHCS MaKCUMAaJIbHOTO
BOCCTAHOBJIeHHs QYHKIIMOHAIBHOIO COCTOSHHUS HalieHTa
ToCJIe IOTy4eHHOM Harpy3Kky (TUIIOKCHYecKoe BO3ZeiCTBHe).
[IpoBenenre 6a3MCHBIX U TIOMIIEPXKHUBAIOIIHUX CEAHCOB HH-
TepBaJibHON HOpMobapudeckoit runokcutepanuu (MHBI'T)
IpejnoyiaraeT KOMIIJIEKCHOe BO3[leCTBUe, BKIIIOYalolee
KJIIMHUYeCKHe MPOsIBJIeHUs] TUIIepTeH3WBHOTO CHHJIPOMa,
ONTHMH3AIINIO BeJIMYMHBI U CyTOYHOM BapuabenpHoCcTU All,
ymenblttenus: YCC, HapyIleHUH cepiedHoro puTMa, yiydiie-
HUe MUKPOIIUPKYJISITOPHBIX, MeTab0oIMueCcKuX, afire3uBHO-
arperarMoHHBIX, BOCIAJIUTENbHBIX IapaMeTpOB, JIeXXallux
B OCHOBe JIJINTeJIbHOU KOMIIJIEKCHOW KapAuOo- U Ba30IPOTeK-
I[UH, YITy4IlleHUs] KOMIUIaeHTHOCTY U KauecTBa XU3Hu [12].

OcHOBO# B MexaHH3Me JIeMCTBUSI Fa30BBIX TMITIOKCUUeCKUX
CMecei SIBJISIETCSI YCHJIeHHe TPAHCIIOpTa KUCIIOPoa K TKaHIM,
a Takyke TPEHUPOBKA pepMeHTaTUBHBIX ITPOIIECCOB OHOIOTHYe-
CKOTO OKHCJIeHHS ¥ BOCIIPOM3BOJCTBO MaKPO3PTUUECKUX COeU-
HeHHi. JTo BeJleT K aKTUBAIlU BCell IPYTIIbl aHTHOKCUAAHTHBIX
¢depmenToB. [IprMeHeHe TUITOKCUTEpaTiK Y OHKOJIOTUIeCKUX
OOJIBHBIX OCHOBAHO HA HUBEJIMPOBAaHUY OKCUTeHAITK HOpMallb-
HBIX U OITyXOJIEBBIX TKAHEH.

IddextrBHOCTL Hcnionb3oBanust MHBI'T B medennu kap-
JIMOBACKYJISIPHBIX 3a001eBaHUI HEOTHOKPATHO ITOATBepXK/IeHa
MHOTHIMU HCCJIeJOBaHUSIMU, B YaCTHOCTH, B JIeUeHHUHU apTe-
pUaIbHOM TMIIePTOHUU U CeplevyHO-COCYAUCTOM 1aTOJIOTUUA
[13, 14].

[TpuHMMast BO BHUMaHUe CeplieYHO-COCYAUCThbIe peakIvu
Cpeliyl Pa3NUYHBIX KOMIIEHCAaTOPHBIX MeXaHU3MOB U GHU3HO-
JIOTUYEeCKUX peaknyi Ha TUIIOKCHYeCKYI0 Tepaluio, OHU MO-
T'YT NIPeJOCTaBUTh JI0CTATOYHbIE J10Ka3aTesIbCTBA ITOJb3bI IS
Cep/ievyHO-COCYAUCTOM CUCTeMBI U TepareBTH4ecKoro a¢dekra
mpu CC3.

m [1EJIb

Orienka 3bGeKTHBHOCTY IPUMeHeHUs KOMIUIEKCHOM Tepa-
IIUH C I1eJIbI0 YMeHbIIIeH!sl pa3BUTHSI PAaHHHUX KapAWOBacKYy-
JISIPHBIX OCJIOXKHEHUM.
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m MATEPUAJI U METO/IbI

B ocHOBe naHHOTO MHOTOIIEHTPOBOI'O IIPOCIIEKTUBHOIO MC-
CJIe[JOBaHYS [IPOAHATM3UPOBAHbI CBEJIeHNS U3 UCTOPHI O0Ie3HH
1 aMOyJIaTOpPHBIX KapT AUCIIaHCepHOro HabuoneHus 139 ma-
IMEeHTOK C MHBAa3UBHBIM PMJK, KoTOpbie B COOTBETCTBUU CO
CTaHIAPTaMH JiedeHHsl MOJIy4ald HeoaTbIOBaHTHYIO MOIUXU-
MuoTepanuio. M3 Hux 64 marueHTKH (OCHOBHAsI U KOHTPOJIb-
Hasl Tpymibl) npoxonwiu jiedenue B POLL umenu mpodeccopa
I'B. Bonnaps. 75 marueHTOK (IOMONHUTeNbHAs TPyIIia CpaB-
Henwust) poxonuu iedenre B COKO/I.

Bospact nanyeHToB OCHOBHOM M KOHTPOJIBHOM TPYII Ba-
prupoBasics oT 21 rofa fo 65 set. CpefHuii BO3pacT O0IbHBIX
cocraBui 49,31 + 6,40 ropa, meauana — 50 set. TlanpeHTkH
JIOTIOJTHUTENIbHOM TPYIIIBI CpaBHEHUS IIPeiCTaBeHbl B BO3-
pacTHOM KaTeropuu OT 25 m0 65 JieT, cpelHHi BO3pacT CO-
craBun 48,3+6,4 roma, MenuaHa — 49 Jer.

OT60p ManyeHToB A1 yYacTHs B UCCIIeqOBAHMH OCYILeCT-
BIISVICS. COIVIACHO KPUTEPHUSM BKIIIOUEHUs / CKITIOUeHus C yde-
TOM IPUHIIMIOB paHAoMu3anuu. Bece oTobpaHHbIe TAlMEHTH
JleTallbHO O3HAKOMJIeHB! C 3a7jadaMy UCCIIeJOBaHHs, [IpOrpam-
MO JieueOHO-TUarHOCTUYeCKUX MEepPOTIPUSITUNA U Al CBOE
HCbMeHHOoe MHPOPMUPOBAHHOe COoIvIacHe Ha JieueHue U IU-
HaMM4ecKoe HabJIofeHue.

Kpumepuu 6kntouenus B uccieoBaHye: BO3pacT CTaplie
18 nert, craguu 3ab6oneBanus [[A-ITIC, mopdonmorudeckas Be-
pudukamust PMIK, oTcyTcTBre HepeMeHHOCTH U JIaKTallUU.
Kpumepuu uckntoueHus: Hanv4ye MpOTUBOIIOKA3aHUH JIIsl Ha-
3Ha4YeHUs IpellapaToB JOKCOPYOUITVH /UK nuKiIodpochaMu,
HeIllepeHOCHUMOCTb TMIIOKCUH, CepjledHas HeJJ0CTaTOYHOCTh
2B — 3 crenenu, ®K 3-4 crenenb mo NYHA, aprepuanbHas
runiepreHsust (Al) 3 crenenu v runieproHuydeckast 6ome3sb (')
3 craauy, MHPApKT MUOKapa/MHCY/BT B aHaMHe3e/cTaTyce,
[ u IV cragum 3aboneBanus PM?K, B aHaMHe3e cCUHXpOHHOE/
MeTaxpOHHOe 3JI0KaueCTBeHHOe HOBOOOpa30oBaHue.

I[Tocne CKpUHUHIOBOTO ¥ MHUITUATM3UPYIOIIEro 3TarloB Me-
TOZOM CJTy4altHOM BEIOOPKY O0JIbHBIE OBUTH paHJOMU3HPOBa-
HBI B TPY OJJHOTHIIHBIE TI0 BO3PACTY, JUTUTETIbHOCTU U TSHKeCTH
3aboreBaHus rpynnsl (Tadmauna 1).

[TareHTHI KOHTPOJIBHOM TPYIIIEL (33 YenoBeka) U IPym-
el COKOJI (75 yenoBek) MojTyvasiy CTaHAAPTHYIO TepaIuio
(RUSSCO, pexomenparmu 2023): nokcopy6ouiius 60 Mr/m? B/B
B TIepBbIH feHb + nukinodocdamus 600 Mr/m? B/B B TIepBBIT
JleHb — 4 Kypca.

31 manyieHTKe OCHOBHOM TPYTIIbI HAOMIOMEeH!S, KpOMe aHa-
JIOTUYHOTO Me[JMKaMeHTO3HOTO JiedeHus], C I1eJIbio MpoduIak-
THKY Pa3BUTHSI PAHHUX KapIHOBACKYIIIPHBIX OCJIOKHEHHU OBl
ucnosnb3oBaH Meton MHBI'T o crangapTHOM MeToayke TIpu
niomorry runokcukaropoB («'UIT 10-1000-0», « Tpeting Menu-
kam», Poccust u «Tuber-4», Newlife, Poccust), BKitouarornyii B

Fpynnbl cpaBHEHUs

Ipynnel POL| uM. npod. B. BoHpaps Mpynna
Crapusa coKoa
3a6oneBaHust | KowtponeHas (n=33) | OcHoBHas (n=31) (n=75)

1A (T ,Ng5M,) 10 (30,3%) 10 (32,3%) 22 (29,3%)
1B (TN, M,) 12 (36,3%) 11 (35,6%) 28 (37,3%)
A (T, 5N, ,M,) 8 (24,4%) 7 (22,4%) 18 (24,0%)

B (T,Ny.,M,) 3(9,0%) 2 (6,5%) 6 (8,0%)

IC (T, ,N,M,) 0 (0%) 1(1,3%) 1 (1,4%)

Ta6nuua 1. PacnpedeneHue nayueHmoB no cmadusiM 3aboneBaHust
B 2pynnax cpaBHeHUs!

Table 1. Patient distribution by disease stages on comparison groups
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cebs 7 KypcoB Tepef; HayasioM | IukJia XMMHOTeparuu + 1o 3
kypca MHBI'T niepen HauasmoM KaXkKI0T0 MOCIeyOIIero IMUKia
XUMHOTepaIuy (PUCyHOK 1).

J1J1s1 KOppeKIY sIBTIeHUi KapIUOTOKCUYHOCTU BO BCEX TPYII-
I1ax C y4eToM UHIUBUIYaJIbHOTO TUTPOBAHHS UCIIOIb30BAIUCh
mpernapatsl pamunpui (2,5 mr/cyT — 10 Mr/cyT) w/unu 6uco-
mposton (1,25 mr/cyt — 10 Mr/cyT) cormmacHo pekoMeHaIUsIM
RUSSCO «KapauoBackyssipHasi TOKCUYHOCTEY, 2023.

ITpu oreHKe KapAMOTOKCUYHOCTH IIPOBOJUMON Teparuy, Co-
rmacHo pekoMmeHaanusaM ESMO 2016, ncnonb3oBaH KOMITIEKC
CJIeTyTOIUX MEeTO/IOB: Iiepel] KaXKIbIM ITUKJIOM XUMHUOTepaiy
— ODIIeKTMHUYeCKYe UCciejoBaHus (0Ipoc, 0CMOTP, MepKyc-
CHsl, IaNIbIIAIMS, ayCKY/IbTaIs, U3MepeHHe apTepuaabHOro
NlaBJIeHUs], TTOACYeT YaCTOThl CepAeYHbIX COKpAIlleHui); KITH-
HUYEeCKHI aHaJIM3 KPOBU U MOYH; ONpefiefieHre KOHIIeHTPaI[iU
ypoBHsi POMK, JI-numepa, pubprHOreHa; MHCTpyMeHTaIbHbIe
nccienoBanust (OKI mokost); BemeHue nHeBHUKA KOHTpouist A/L.

B mpornecce npoBeneHuss MHUITMUPYIOIIETo 06CIeq0BaHUs
Y B MOCJIeIyIOIEeM Nocie 2, 4 IUKIIOB ITOJIMXUMHUOTepaniu
B XOfle TUHAMUYEeCKOT0 OlleHMBAHUSL: UCCIIe[JoBaHNe YPOBHS
MapKepoB — TPOIIOHUH I, HaTpuitypeTndeckuit nertuy B-tuma,
HWHCTpYMeHTaJIbHbIe — TpaHCTOpaKaJIbHasl 3XOKapauorpadus,
nonrieporpadus, xonrepoBckoe MoHrnTopuposanue JKI, cy-
TouyHOe MoHuTOprpoBaHue BCP.

Takoke repeyt HagajIoM KaXk/I0ro IIMKJIa XUMHUOTeparieBTHye-
CKOTO JIedeHus IPOU3BOIMIIACH OlleHKA COCTOSIHUS NTAlleHTa C
y4deToM ero obiero cocrosaus, craryca ECOG, nokasarereit
QHAJIM30B KPOBU U TOKCUYHOCTH XUMHOTepanuy. [1jis oljeHKu
rapaMeTpOB KauecTBa )XU3HU HCIIOIb30BaIM PyCCKOSI3bIYHBIM
KapIHoJIormuecKuit onpocHuk SF-36.

B mponecce npoBeneHus: MHUITMUPYIOIIET0 00CIeq0BaHUs
Y B NIOCTIeIYIOIIeM B XoJle IMHAMHYEeCKOTro IOBTOPeHUs UCCile-
JIOBaHUH OIleHHBAIU CJIeYIOIIHe MOKa3aTeld KapAXOTOKCHY-
HoCTH: $paKIMIo BIOpPOCa JIeBOTO XKeJTy[o4Ka, CHCTOINYeCKoe
Y IMaCTOMYeCcKoe apTeprasIbHOe aB/eHue, YaCcTOTY CepIedHbIX
COKPpAIlIeHHH, CepIevHbI MapKep TPOIIOHHH [, MO3TOBO#M HaTpHii-
ypeTHdeCKUi enTH ] cepaedHoro tura. OeHnBasy oKa3aTesi
reMocrasa: koHneHrparuio yposHsi POMK, konnenTparuio ¢pu-
OpHHOTreHa, ypoBeHb reMOITIO0HHa, JIBMKOIIUTOB U TPOMOOITUTOB.

CpaBHeHue pacrpefiefieHus 110 Tpynnam 3¢p¢eKTUBHOCTU
BBITIOJTHSJIOCH C UCIOJIb30BaHUEeM KpuTepus y2-IlupcoHa.

Kpurepnn Kpurepan

| 3aopoeete (n=30) |

| 139 nanmentos |

PanjoMH3aAINAA B
IPYINGI BabToNeHns

KonatpoasHas OcHoBHan Tpynna
rpynma rpynma T'BY3 COKOJ
(n=33) (@=31) (0=75)
Toasxo = Toasxo

To3HOE MeIHKaMeHTOo3HOe

Aeqenme aegenne + HHBI'T i—

Onenka 3¢ GeKTHBHOCTH JledeHHH Mocae
OKOHYAHIA $230B0T0 KypCa JedeHHs

PucyHok 1. luzalH uccnedoBaHus.
Figure 1. Study design.
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ConyTcTBylOwWas NaTonorus Tpynna
n=33 n=31 COKOZA (n=75

$13BeHHas 6onesHb xenyaka

1 12-nepcTHOW KULLIKW B 5(15,1%) 6 (18,1%) 11 (14,7%)
HeakTuBHOW case

OxmpeHune 18 (54,5%) 17 (54,8%) 42 (56,0%)
CaxapHblit anabet 9(27,2%) 10(32,3%) 24 (32,0%)
Ocreoappod cycTasos/ 13(39,4%) 12(38,7%) 28 (37.3%)
Bapwko3Hasi 6onesHb BeH

HWKHUX KOHEYHOCTEeN 8 (24.2%) 7(22,6%) 20 (26,7%)
Mwemmnyeckas GonesHb cepoua 14 (42,4%) 12 (38,7%) 31 (41,3%)
Atepocknepos

3KCTpaKpaHuasbHbIX COCYA0B 20(60,6%) 19 (61,3%) 49 (653%)
ApTepuvanbHas runepreHans 25 (75,6%) 23 (74,2%) 58 (77,3%)
Bes cepaeyHo-cocyamcTbix 8 (22,2%) 6 (19,3%) 16 (21,3%)

3aboneBaHui

lMpumeyaHus: p<0,001.

Tabnuuya 2. Conymcmsytowasi namornoausi y 6onbHbix PMXX B
2pynnax cpaBHeHust

Table 2. Concomitant pathology in breast cancer patients in
comparison groups

J10CTOBEpHOCTh Pa3iMuuii CpeIHUX 3HAaYeHUM UCCIeyeMbIX
mapameTpoB 10 u nocine npoefiernss MHBI'T, a Taxoke Mexy
WCCIleyeMbIMU TPYIIIaMy BepuHUITMPOBAIIK C IPUMeHeHreM
t-kputepust CTbIONIEHTA.

m PE3YJIBTATHBI 1 UX OBCYXKJIEHUE

KoHTponbHast 1 ocHOBHas IPyIIBI OONBHBIX OBUTH CTATH-
CTU4eCKH OHOPOIHBIMY 110 Bo3pacty (t=1,2, p=0,38), miuresns-
HOCTH THUIIepTeH3UBHOro cuuapoma (t=1,4, p=0,22), craguu
I'b u crenenn AI' (?=0,8, p=0,11 u %2=1,3, p=0,55), craguu
XCH (x?=0,3, p=0,65), craguu 3aboneBanus. Takxe rpymiisl
MAIIMeHTOB CTaTUCTUYECKU He Pa3iNyaliCh OT TPYIIIbI YC-
JIOBHO 3/I0POBBIX Jitofieit 1o Bospacty (x2=0,8, p=0,56) u nomy
(x?=2,1, p=0,11). CratucTu4ecky 3HaYMMBIX Pa3Nu4nil MeXIy
KOHTPOJIbHOM rpynmnoit nanueHTos u rpymnmnoit COKO/I BbisB-
JieHo He 66110 (p=0,3).

B 3aBucumocTy oT Harboree 4acTo BCTpeyaeMoii COIyTCTBY-
Tolel rnarosioruu y 6omnbpHeIx PMZK G111 BhIZIeNeHbI Clefyto-
IITMe Tpyms! (Tadauna 2).

Amnanu3 comyTCTBYyIOILel maTosioruy y manueHtos POLT nme-
uu npodeccopa ['B. Bornaps u rpynmer COKO/I ykasbiBaeT Ha
JIOMAHUPOBAHME apTepHabHOM IMIIePTeH3HH Y UCCIIeTyeMBIX,
KoTOpas BcTpedaetcs bornee yeM y 70% mareHToB B TpeX IPyII-
nax. ATepoCKJIep0o30M 3KCTPaKpaHUAIBHBIX COCYIIOB CTpajiaeT
6omnee 60% OGonpHBIX: 20 ¥ 19 ManKreHTOB B KOHTPOJILHOU U
OCHOBHO# I'pyIIIie COOTBETCTBEHHO U 49 MallMeHTOB B TpyIIIe
COKO[. V 6ornee yeM MOJIOBUHBI UCCTIEAyeMbIX B TpeX IPyIIIIax
BCTpedaeTcs oxkupenue. boree 40% marueHToB CTpajiaet uille-
Mudeckoit 6omesHbio cepaa. CaxapHbiid uabeT BCTpedaeTcs
Y TPETH UCCIIelyeMOro KOHTUHIEeHTa.

JIOMUHHPYIOIIKMMH >kaiobaMu MallMeHToB Tpex TPYIII Uc-
CJIeIOBAHMS IBUIMChH TOBBIIIIEHHAs! YTOMJISIEMOCTb U Cepiiiie-
6uenue. [Touru nonoBuHa (46%) UCCIIeNyeMbIX TIPeIbSIBIISIIN
>KaJIoObl Ha HapylileHHe cHa. bosiee TpeTu oNnpoITIeHHBIX B KaK-
JIO¥ TPYIIIe UCCIIeNOBAHUS XKaIOBAIMCh HAa CTpax / TPEBOTY U
pa3IpakKUTeIHLHOCTD (Tadmuma 3).

AmnHasnu3 pe3ynbTaToB y GONBHBIX, TPOXOJUBIIMX JIeUeHHe
B POL] umenu npodeccopa I'.B. bonnaps, mokasan, 4To mo-
cne npuMmenenrs MHBI'T B ocHOBHOM TpyIilie 0TMeyanoch
JIOCTOBEPHOE CHUKEHUE YaCTOThI Cep/IeYHbIX COKpAIeHHUH:
¢ 72,849,6 no 68,1+6,7 yn./mun. (p=0,03, t=-2,24, ¥?=33,68),
¢dpakuus Beibpoca JI?K B ocHOBHO# rpyIinie cHU3WIACh HA
5,8% mo oxoHuanuu kypcoB Tepanuu (p<0,001). B xone uc-
CJIe[IOBAHUSI B TPYIIIE C TUIIOKCUTepartieit cuctommdeckoe AJl
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cHU3Wioch co 176,7+2,22 no 150,8+2,1 mm prt. cT. (p<0,001,
t=-47,2, ¥*=12,2), a nuacronudeckoe AJl — co 108,1+2,0 no
80,4+1,71 mm pr. ct. (p<0,001, t=-58,6, x*>=57,07).

V manueHToB KOHTpOJBHOM Tpymmnel U rpynnsl COKO/I,
HAXOJUBIINXCS TOJIBKO HAa MeIUKaMeHTO3HOM JIedeHHH, OT-
MedaeTcst He3HauuTenbHOe cHikeHne YCC: ¢ 78,8+9,6 no
76,8+9,6 yn./mun. (p=0,4, t=-0,846, y?=2,3) u c 80,2+8,5 no
78,1£5,6 yn./muH. (p=0,076, t=-1,78, y>=3,41) B KOHTPOJILHOM
rpyme u rpymnne COKO/] cootBercTBenHO, DB n1eBoro xxerny-
JI0YKa CHU3WIACh JIUIIb Ha 2,8 1 2,3% B YKa3aHHBIX IPyIIax
(p=0,042). Takxxe HabmOMANIOCH HECYIIECTBEHHOE CHUXKEHHe
CAl: ¢ 177,8+2,1 no 175,2+2,01 mm pr. ct. (p=0,12, t=1,3,
¥*=2,5) u c 180,4+2,3 no 178,8+2,2 mm pt. ct. (p=0,042, t=-
1,75, ¢?=1,82) B xouTpOmnbHOi rpymnme u rpymne COKO/, mpu
atom J1AJl camxanocs ¢ 110,2+2,8 no 108,6+£2,2 MM pT. CT.
(p=0,21, t=-1,91, %?=0,24) B koHTpOJNIBHOM TpymIIe, c 115,2+1,9
1o 113,7£3,1 mm prt. ct. B rpynie COKOJI (p=0,57, t=-0,832,
¥%=1,74) (Tabnuna 4).

Cpennue 3Hauenusi NT-proBNP o Hauana nedenus mpe-
BbIIIaM pedepeHCcHbIe HOpMBL. OfTHaKO Ha poHe MpoBeieHus
Tepanuy HabJToIaIoCck ocToBepHOe ero cHikenue (p<0,001).
HcxonHble 3Ha9eHNsT MapKepa TPOIIOHKHA | HaXOWITHCh B Tpe-
JleJlax HOpMaJIbHBIX 3HAa9eHUH. B nporiecce MpoxoxieHns Bcex
KypCOB Teparuy CTaTUCTUYeCKU 3HAYMMOM TUHAMUKU 3TOTO
napameTpa He Habmomanochk (p=0,71).

K MomeHTy okoHUYaHUS JiedeHUs] YMeHbIIUIIOCh YHUCIIO0 Ta-
I[HeHTOB C BBICOKMM U OUeHb BBICOKMM PHUCKOM 3a CUeT Iiepe-
XOJIa B TPYIITy HU3KOTO U CPEIHEro PUCKa U COCTAaBUIIO 64,5%.
[Tpu aTom 35,5% MareHToB 0Ka3aIMCh C HU3KUM WM CPeHUM
PUCKOM. JTO CBUJIETEIILCTBYET O 3HAUUTeIbHOM CHIDKeHHU cep-
JIeYHO-COCY/IUCTOTO PUCKa.

[NoBbimenue koHNeHTpanyy yposHs POMK BoisiBiieHo y 48
(75%) w3 64 obcenoBaHHBIX MareHToB 0benx rpymm B POL]
umenu rpodeccopa I'B. bougaps u y 59 (78,7%) u3 75 naru-
enToB 1o naHHbIM COKO/I, uTo yKa3piBaeT Ha MOBHIITIEHHOE
TpoMboobpa3oBaHue y HOJbIIIero KojarmdecTBa OOBHBIX Jaxe
TIpY TIEPBUYHOM 00CIIeIOBaHHUML.

CHkenue koHIeHTparuu yposHsi POMK nHabmonanocs B
0beux Tpymmax, OqHaKO CTaTUCTUYECKH 3HaYMMas AUHAMUKA
HaOJTrofjaiach B IpyIIie alMeHTOB C KyPCOM I'MITOKCHUTepanyy
(p=0,02). Taxxxe 6bUT OTMEYEHBI TEHIEHITHS K CHIDKEHUIO KOH-
HeHTpanuu ¢pubpHUHOreHa MeXXIy ITepPBbIM U BTOPBIM 3TallaMy
00cIieoBaHus B KOHTPOJIBHOM TPYIIIe U CTaTUCTUYECKH 3Ha-
Y1MOe CHIDKeHue B ocHoBHOH rpymiie (p=0,031). ITonmy4ennsie
pe3yibTaThl B OCHOBHOM I'PyIITIe, 10 HallleMy MHEeHHIO, OTpaska-
IOT MEHBIITNIA PUCK TPOMOOTHYECKUX OCIIOKHEHHMA.

Taxum 06pa3zoM, Ipy CpaBHEHUH TUHAMUKU PpyHKIIMOHAITb-
HBIX [10Ka3aTesiei 1 IoKa3aTesiel reMoCcTasa IalueHToB B Tpex
TpyIIax UCCIeOBaHUs UMEeIOTCSl CTaTUCTUYeCKU 3HaYUMble
OTJIMYMS B TIOJIb3y OCHOBHOM TPYTIIIHL.

l'unokcyTepanus Kak KOMIIOHEHT KOMIUIEKCHON Tepanuu
OKa3bIBajia 4yTh OOJblllee BO3/IEACTBHE Ha COKpallleHue Ja-
CTOTBI JKeTyJJOYKOBO¥ 3KCTpacucTonuu — 4,4% B OCHOBHOM
rpyte npoTtus 2,2% B KOHTPOJIBLHOM rpytine U 3,6% B rpymie
COKO/I (pucyHoxk 2).

OTHOCUTENTPHO CUHYCOBOM TaXWKapAKUH BBISIBJIEHO, YTO Jie-
YyeHHe B OCHOBHOM T'pyIIIle 0Ka3ajaock bosee 3dpPpeKTUBHBIM C
pasHulieii 1o u nocie jgedenus 12,8% npotus 6,7% u 5,1%
(p<0,001, t=-23,1, x*=41,7). O6a cniocoba Jie4eHus MPAKTH-
YeCKU WAEHTUYHO BIIMSJIM Ha YaCTOTy CUHYCOBOM apUTMHHU.
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Fpynnbl cpaBHEHUSA

KoHTponbHas | OcHOoBHast

Xano6b! (n=33) (n=31)

MoBbILWeHHas yTOMNSIEMOCTb 788 20 64,5 86,6

Cepouebuexue 18 54,5 13 41,2 45 60:0
lonosHas 6osb 10 30,3 7 226 26 34,7
Borb B npekapavansHoi obnactv 7 21,2 3 9,7 21 28,0
OHeMeHue pyk v cTon 10 30,3 8 258 23 30,6
Mepebou B paboTe cepaua 11 33,3 8 258 26 34,7
Crpax / TpeBora 14 42,4 10 32,3 30 40,0
HapyweHue cHa 15 455 13 419 40 533
PazppaxwuTtensHocTb 13 39,4 9 290 26 34,7

lNpumeyaHus: p<0,001.

Tabnuua 3. XXanobsl nayueHmos ¢ PM)X B epynnax cpaBHeHust
Table 3. Complaints of patients with breast cancer in comparison
groups

CHKeHe 9acTOTHI [TPY 3TOM COCTABWJIO B OCHOBHOH I'pyTIIie
4,3%, B KOHTpPOIBHOM — 6,6%, rpynme COKO/I - 5,3%.

KadecTBo >kM3HU SIBIIsIeTCS] OJJHOM M3 Hanbosiee BaXKHBIX,
HO 3a4aCTyI0 IUIOXO JTOCTWPKUMBIX Ifefeil jledeHus. ¥ 60ib-
HBIX KOHTPOJIbHOY TPYIIIBI OBUIM MOTyYeHbl MeHee ONTHMHU-
CTHYHBIe Pe3yJIbTaThl 10 CPaBHEHUIO C TPYIIION 3710POBLIX.
[Toxaszarenu kauecTBa KU3HHU MAIIMeHTOB IIPeiiCTaBIeHbl Ha
pucyHKe 3.

CoryacHo pe3ynbTaTaM aHanu3a narueHToB u3 POL ume-
Hu npodpeccopa I.B. bonnaps, HapylieHHs: cCHa UMeJT MeCcTo
B 49% (30 nauuenToB u3 64) ciyuaeB. Ha ¢one neuenus B
KOHTPOJILHOM T'PyIille HAMeTHIaCh TeHAEHINs K CHIDKeHUIO
4acToThI 3TOr0 cuMmnToMa (Ha 13,3%). Bmecte c Tem Goee
HMHTeHCHUBHAs PefyKITMs HabIIoanack B OCHOBHOM Ipymne (Ha
30,8%). I1o nannsmv COKO/I, Hapy1iieHus CHa BCTpevasuich B

Sranbl 3n0poBbie
Mokasatenu | o6cne- cokoa noan
AO0BaHUS n=33 n=31 n=75 n=39
|

70,9+2,24 69,9+1,1 72,5+24
®B, % 64,9+2,22
I 68,1+1,9  64,09+2,4* 70,2+1,5
CAIL I 1778821 17672222 180423 . o0
MM pT. CT. I 175,2+42,01  150,8+2,1* 178,8+2,2 T
DAL I 1102:28 108120 1152418 _ ..
MM DT. CT. I 108,6+2,2  80,4+1,71* 113,7+3,1 T
yee, I 78,8+9,6 728194 802485 _
yA/MUH. [ 76,8:9.6 68,167 781:56
TpOnoHwH | | 1,03+0,48 1,56+0,97 1,04+0,6
(TL, Hr/MR, 0,879+2,0
0,03-50) I 0,86+0,037 0,853+0,035 0,9+0,05
NT-proBNP I 43,43+12,48 42,56+13,97 44,5+12,6
(nmonb/n, 39,0+11,8
0-14,29) I 29,6+7,38* 28,88+8,53* 30,7+7.4
POMK, I 9,7+6,58 9,7+6,58  10,2+6,2
Mr/MKN 3,95£2,5
I 8,9+5,68 48+28% 9,155
PUBpUHOTEH, I 6,8+0,01 6.9:0,18 6981004 . .
/n I 6,9+0,09 5,24#0,06* 7,0:01
[eMOTNOBUH) I 125+1,05 1268115 127+11 o o
n I 118+1,25 124422 120%1,3 T
s, I 9,3+1,24 8,1+1,04 9,5+1,3
7,6+0,72
x10%n I 7,5¢2,1 6,7+2,01  7,7£2,2
TpomBounTsl, I 345,2+15  346,4+1,85 347,5+1,5
x10%/n 248+15,6
I 340,5+1,81  330,6+0,28 342,2+1,7

Kputepwuin MNupcoHa = 11,995, p = 0,002

MpumeyaHus. 1. 3manei obcnedosBaHus: | — 0o neveHus, Il — nocne 4 Kypcos;
2. * — pasnuyusi Mexoy aHano2u4HbIMU nokazamensiMu Ha | u Il amanax
nedeHus cmamucmuyecku docmosepHs! (p<0,001).

Tabnuua 4. JuHamuka yHKYUOHaIbHbIX noKazamernel
u nokasamenel eeMocmasa B 2pynnax cCpaBHeHUs!

Table 4. Dynamics of functional indicators and hemostasis
indicators in comparison groups
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KonmponbHas epynna pynna COKOL
H3 H3 H3

OcHoBHas epynna

cA 3 cA X3  CA 3

cB ne CB no cb no

CT CT CT

——
—o—[10 neveHns =o—[10 neyeHns Do neveust

=eo—[locne neveHns =e=[locne ne4eHns =e—[locne nevyeHuns

MpuMeyaHusi: H3 — Hadxenydo4koBasi akcmpacucmonusi; X3 —
JKenydo4koBasi akcmpacucmonus; N® — napokcuamsl pubpunasyuu
npedcepdul; CT — cuHycoBasi maxukapousi; Cb — cuHycoBasi 6padukapousi;
CA — cuHycoBasi apummus.

PucyHok 2. [JuHamuka HapyweHutl pumma y 6onbHbIx PMXK do u
nocne neveHust B 2pynnax cpaBHeHUSI.

Figure 2. Dynamics of rhythm disturbances in patients with breast
cancer in comparison groups before and after treatment.

53,3% (40 marpeHTOB M3 75) CIJTy4aeB, OTMEYAEeTCsl CHIDKEeHHe
YaCTOTHI JAHHOTO siBIeHus Ha 7,5% (PHCYHOK 4).

[TpousBenena oreHka 3¢hGeKTHBHOCTH IIPOBOJUMOTO Jiede-
Hus y Bcex nanueHToB. [1o qanueiM POLL umenu npodeccopa
I"B. Bonnapsi, B KOHTPOIBHOM T'PyIIIle MONHBINA OTBET Habiio-
nancs y detsipex (12,1%) nanueHToOB, YaCTUYHBIN OTBET — Y
neaanaru (60,6%) mamueHToB, CTabUIU3aIUN I0CTULIIA BO-
ceMb (24,2%) manyeHToB, MPOTrPeCCUH — OfUH HarueHT (3,1%).
B ocHOBHO# TpyIe NONHBINA OTBET HAOIONAJICS Y YeThipex
(12,9%) nanyeHTOB, YaCTUYHBINA OTBET — Y ABAALIATH OJHOTO
(67,7%) maruenTa, cTabWIM3aIvu qoCTUru 1ectsb (19,4%)
MAIIMeHTOB, MPOrPeCcCHU He HabJII0IaIoCh.

AHanmusupys pesyinbrarhl Jedenus nanuentos B COKO,
MOXKHO OTIpelIeNTh CIIeNyIollee: TIOJIHbIN OTBeT HaOIIoaCs y
BocbMH (10,7%) manyeHTOB, YaCTUYHBIM OTBET — Y IATUHECSTU
nByX (69,3%) narueHToB, CTabMIM3aIMK AOCTUITIA TPUHAAIATh
(17,3%) manyeHTOB, IpOrpeccuy — ABa naruenTa (2,7%).

J10303aBUCUMBIH peXXuM ObUT COGIIONIEH Y BCeX Mal[eHTOB
¢ nuarHo3oM PMX. YnnuHeHne MeXXKypcoBOro IpoMesxyTKa
ObUIO BBIHYKIEHHBIM y NIBYX MAI[AEHTOB OCHOBHOM IPYIIIIBI, Y
TISITH TIAIHEHTOB KOHTPOJIBHOU IPYIIITBL U Y JIEBSTH TIAI[UeHTOB
rpynnel COKO/I. OpHa marueHTKa OCHOBHOM I'PYIIIBL ObLIa
TOCITUTAIM3UPOBAHA B CBSI3U C MAPOKCU3MOM GUOPHILISIIHIA
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OCHOBHAA
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rPYMNA
rBy3 COKOA

3[0POBbIE

H[P®d mMdd mME W03 m[MHK =MCPH

lNpumedaHus: NNP®® — nokasamernb posieBo2o pusuyeckozo
pyHKUyuoHuUpoBaHusi; MNP — nokasamenb uau4ecKo20 PyHKUUOHUPOBAHUS;
B — nokazamenb 6o0nu; M03 — nokazamenb 06wezo 300poBbst; MK —
nokasamenb XusHecnocobHocmu; [1C® — nokazamenb coyuanbHO20
pyHKyuoHupoBaHusi; [MP3® — nokazamersb poneBo20 3MOYUOHAIbHO20
yHKyuoHupoBaHusi; M3 — nokasamersb NCUX0102U4ECKO20 300POBbS1.
PucyHok 3. [Nokazamenu kadyecmsa »u3Hu 06c1ied0BaHHbIX
601bHbIX B 2pynnax cpaBHeHust 00 fiedeHust U nocse, a makxe y
300poBbIX (wKana SF-36).

Figure 3. Quality of life indicators of the examined patients in the
comparison groups before and after treatment, as well as in healthy
people (SF-36 scale).
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Tipeficeparii. Y MSTH HaIeHTOK KOHTPOJIbHOM MPYTIIIB, Y OHOM
TMAlMeHTKH OCHOBHOM I'PyMIIEl M Y miecTH nanyeHTok COKO/]
HabJTIoamch HeKOHTPOJIKMPyeMble IT0Ka3aTeNly apTepUalbHOTO
JIaBJIeHHs], B CBSI3H C YeM ObljIa orpejiesieHa KOPPeKIHs TUTIOTeH-
3VBHO TepaIyH C I1eJIbI0 IOCTYDKeHN 1efieBbIX ypoBHei AJL. Y
Tpex (4,0%) narmertoB COKOJI 6bUTH BBISIBIIEHBI CHMITTOMHBIE
yMepeHHble TUCGYHKINY CepAIa, B CBS3U C YeM y 3THX IallleH-
TOB Obl/Ia Ha3HAUYeHa KOPPEKIIYs CeplieuHON HeIOCTaTOYHOCTH.

m BBIBO/IbI

1. [TpepriBUCTast HOpMOGapHYeckKasi TUIIOKCHS, Pa3BHUBAlO-
IIASICSL TIPU AbIXaHHUHM a30BOM M'MIIOKCUYECKOW CMeChio, Cofiep-
xkarteit 10% kucinopona u 90% a3oTa, MPUBOAUT K HOPMaJTH-
3aIMK 3KOJI0T0-PU3NOIOTHYECKUX MEXaHU3MOB aJIalTallki K
(aKTOpaM OKpYKaroIIei CpeJibl, JIeXAIM B OCHOBE Pa3BUTHS
TMAaTOJIOTHYeCKUX cocTosiHuM opranuama. MHBI'T ssnsercs km-
HUYeCKH 3GQPeKTUBHBIM MeTO/IOM NPOGWIAKTAKY U JIedeHHs]
kapnuotokcuyHocTy y 87,9% 6ompabix PMIK IIA-IIIC cra-
UK. BhIpaskeHHBIH MTOJIOXKUTENIbHBIN KITMHUYeCKUi addekT
aJlanTalyy K UHTepBaJIbHOM HOPMOGApHUUeCKOM TUIIOKCUN U
KOPPeKIIHsl IToKasaresiei GyHKIWIH CepiedHO-COCYIUCTOMN CU-
creMbl TocTUTHYTHL y 80% 6onbHBIX ¢ quarHozoM PMIK mpu
MIPOBEJIeHUH THITIOKCUTEPAIT|Y B JIOTIOIHEHHE K CTaH/JapTHOMY
He0abIOBAHTHOMY JIEUEHHIO.

2. Kypc rumnokcruyeckoii Teparniy NPUBOIIUT K JIOCTOBEPHOMY
V/Iy4IIIEHUIO OCHOBHBIX [TOKA3aTeJiel KOJIM4eCcTBa U KauecTBa
37I0pOBBSL.

3. Ilpu amanTanyy K MHTEPBaJIbHOH HOPMOOAPUYECKOH TH-
MOKCHU y BOJIBHBIX C 3a60JIEBAHUSIMU CEPEYHO-COCYUCTOM
CHCTEeMBI OTMEYaeTCsl JOCTOBEPHOEe YMeHbIlleHHe KOJIMYecTBa
He6JIaronpHsTHBIX a/IAlITAlIMOHHbIX PeaKIMi, B YaCTHOCTH, Ha-
pymenus cHa 'y 6onbabix PMX ¢ 41,2% no 29,0% (p<0,05)
OCHOBHO# TPYTITIBI UCCJIEOBAHUS CO CTAHIAPTHOM CXeMOH Jie-
YeHus U JTooHUTenbHBIM KypcoM MHBI'T.

4. IIpy CyTOYHOM MOHUTOPHWPOBAHUU ApPTEPHUAJIBLHOTO
JIABJIEHMS TTOCJIe Kypca TUIIOKCUYeCKO!M Teparyy OTMedaert-
Csl yMeHblIleHre TUIIePTOHUYeCckKo Harpysku Hike 15,5% u
COKpallleHHe TIPOJIOJDKUTEIbHOCTH 3ITU30/I0B T0IheMa apTe-
PUAIBHOTO JIaBJIeHUs B GOJIbIIIeld CTeleHy, YeM 1ociie Kypca
MeJTUKAMEHTO3HOM TepartuH.

5. Apantanys K pepbIBUCTON HOPMODAPHUYeCKOM THUITOK-
cuu 00JIa/iaeT 3alUTHBIM JefCTBUEM TPOTHB CJIUIIKOM HHU3-
KOTO [aJIeHUs] apTepHaJIbHOTO JIaBJIeHus B HouHOe BpeMst. [1pu
TOBBIIIEHHON BapUabesTbHOCTH apTepraibHOTO IaBJIeHUs Ha-
GrroaeTcst MeHee BBIPRKeHHbIH 3G deKT r’MIOKCHIeCcKoi 1 Me-
JIMKaMeHTO3HOM Tepartuiy.

- - —

KOHTPOJIbHAA
FPYMMA

OCHOBHAA
FPYMMNA

m[locne neyexns

FPYIMA
Y3 COKOJ

u [lo nevexns

PucyHok 4. CoHonozusi uccnedoBaHHbIx 60bHbIX PMXX 0o u nocne
NledeHust B 2pynnax cpaBHeHUS!.

Figure 4. Sonology of the examined patients with breast cancer in
comparison groups before and after treatment.
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6. Y bonbHBIX € 3a0071€BaHUSMU CepIeYHO-COCYAUCTOM CU-
CTeMBbI a/IalTaIysl K HOpMO6apUIeCcKoi TUIIOKCUN TIPUBOJIUT
K HOPMAaJIM3allvK psijia KITMHUKO-JIab0paTOPHBIX TTOKA3aTesiel.
[ocne xypca ajanTtanuy K MHTepBaJIbHOM HOpMOOAapUIecKon
TUIIOKCUM Y OOJIBHBIX C UIIeMUYeCKoi 60J1e3HbI0 cepalia U -
MepTOHUYeCKOM D0JIe3HBI0 OTMEYAIOTCS CIIBUTH B CUCTEME Te-
MOCTa3a, OTPAKAOIIHEe YMeHbIIIeHHe aKTUBHOCTH CBepThIBAIO-
ITIe CUCTeMbI KPOBH U akTHBaIio GubprHonm3za. [1pu aHanvze
CyMMapHO1 3¢ $eKTUBHOCTH JiedeHUs] MeXTy TPyIIamMu 0607b-
HBIX OBUTH MOJTyYeHbl CTATUCTUYECKH JIOCTOBEPHbBIE Pa3JIYHsI.
CpaBH¥Bast KOHTPOJILHYIO M OCHOBHYIO rpymmy: x2=5,4, p=0,03,
rpynty COKO/] u ocHoBHyto Tpymny: %2=3,45, p=0,076.

7. T'urokcuyeckas Tepanysi JOCTOBEpPHO BIIHsieT Ha YPOBEeHb
KauecTBa kKU3HU O0mbHBIX. [1o BceM moka3zaressiM, oTpaXkaro-
MM KaueCTBO JKU3HH, TPAIUIIMOHHOE JIeYeHHe YCTYIIAI0 KOM-

OMHHPOBaHHOM MeirkaMeHTo3HOoM Teparuy ¢ UHBI'T.

8. Jleuenue c Brimouenuem MHBI'T okazanochk 6osee 3d-
($EeKTHUBHBIM, TIOCKOJIbKY OKa3bIBajIO MO3UTHUBHOE BIIUSHUE

OHkonorus, ny4dyeBadqa Tepanua

Ha ¢U3MIecKue, HACTPOEeHYECKHe U COIhaIbHbIe PaKTOPhI
Ka4eCTBa JKU3HHU.

m SAKJIFOYEHUE

[TpodunaxTrka yMeHbIlIeHUsI pa3BUTHSI KapIUOTOKCHYHO-
CTH, CBSI3aHHOH C JIE9eHIeM OHKOIIATOJIOTHA, MOXXeT JIOBOJIbHO
YCIIeIHO ocyIecTBIsIThes py oMot MHBI'T, obnaparoreit
KOMIIJIEKCOM ITaTOTeHeTYeCKH 0O0CHOBAaHHBIX KOPPUTHPYIO-
uwx 3¢deKToB, criocobcTBymuMX cHkenuto AJl, cucrem-
HOM apTepyabHON Ba30IMIaTal[iK, ONTUMU3AIIMU OPraHHON

MaKpO- ¥ MUKPOIUPKYJISIIH, YITyUIIeHUIO JHACTOITUYeCKUX
XapaKTepPUCTHK JIEBOTO XKeJTy[ouKa Cep/ila, 3yKUHe3alluu Ch-
CTeMHOH reMOJIMHAMUKH.

l'unokcuTepanus Kak KOMIIOHEHT JiedeOHOM MporpaMMbl
MTO3BOJIUT ONITUMHU3UPOBAThH KOJIMYECTBO PEKOMEHTyeMOit J10-
30BOM MHTEHCUBHOCTH, U36€XXaTh PeyKIINU 103 IIperapaToB
Y YBeJIMYEHNs] THTEPBAJIOB MEX/y KypCcaMu. P

JOIIOJIHUTEJIbHAS NTH®OPMAIIVA
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AHHOTauumsa

Iens — U3y4UTh OPraHU3aIMOHHbIe 0COOEHHOCTH BBISIBIIEHHSI BTOPUYHOTO
MeTaXpOHHOT'O [IepPBUYHO-MHOXXeCTBEHHOTO KojopekTanbHoro paka (KPP)
y TAIKMeHTOB C IePBUYHLIMY BHEKUIIIEYHBIMY 3JI0Ka9eCTBeHHBIMU HOBOOO-
pazoanusmu (3HO).

Marepuan u MeTobI. AHAIM3UPOBAIACh MEIUIIMHCKAS JOKYMeHTalus
163 oHKoJIOrMYeCcKuX MarueHToB ¢ BHekuIiedHbIMi 3HO U BTOPUYHBIM Me-
TaxpoHHbIM KPP. ITarnuieHTsl 6bUTH pa3fiesieHbl Ha NOATPYIIIBL IO ITPODUITIO
JIICIIaHCEePHOTO HAOIIONeH I

PesynbraThl. B 66% (108) city4aeB nanueHTs! MMeNy yCTaHOBIIEHHBIH ina-
rao3 3HO deTbIpex MOATPYIIL: KOXKH, MOJIOYHOM JKeJle3bl, YPOJIOTuueckon
Y THHeKOJIOTHYeckod cdepbl, KOIWYeCTBO ciIydaeB 10 Jiokanusanuu 3HO
KOPPeJIMpOBalIo C KOJIMYeCTBOM HaKOIJIeHHOro KoHTHHreHTa. KPP Ha nepBoi
cTaguu BhisBieH B 24% ciydaes. [IpaBbie OTesbl TOJICTON KUIIKK ObUTH
nopaxkeHsl B 22,1% (36) ciy4daes, sieBble — B 38,7% (63), npsiMasi KMIIIKa — B
33,1% (54), omyxomu HEeCKOJIbKUX OTENIOB — B 4,9% (8), aHanbHbIN pak ObLT
BbIsiBIIeH B 1,2% (2) cinyyaes. KPP BousiBisizics B iepuon ot 7 1o 678 mecsitieB
nocye BHekuiedHoro 3HO. Panbie KPP quarHocTHpoOBaicst Ipy OmyXousix

KOXH M YPOJIOr4ecKoil cdepsl, nozxe — y nanveHTok ¢ 3HO MonouHon
’KeJle3bl ¥ OHKOTHHEKOJIOTYecKoro poduiis.

3axuriouenue. Bropruneril MeTaxporHslii KPP gamie frarHocTipyeTcst y skeH-
e (60,7%), cpenuuii Bo3pact — 69 J1eT, y naiieHToB OHKOJIepMaToJIoruye-
cKoro (22%), onkoypornoruydeckoro (15,3%), onkomammortoruyeckoro (15,3%),
OHKOrMHeKosiorudeckoro (13,5%) npoduiis AucriaHCepHOro HabIrofIeH s, TIpe-
MMYIIECTBEHHO BCTPEYAEeTCsI OPaKeHHe JIEBBIX OT/ENIOB 000IOYHOM KUIIKK
(38,7%). VinTepBan mexay oGHapy»kKeHHeM IepBUYHO¥ OITyXOJIH U BbISBIIEHUEM
sropuyHoro KPP 3aBucur ot nokanum3armu nepsrraHoro 3HO (p=0). Heobxomum
ckpuHuHT KPP He ToJbKO Cpefiv 3/10pOBOr0 HaceseH s, HO U B TPyIIIe Maiu-
eHTOB ¢ BHekwuIedHbIMU 3HO: BO3MOXXHO IPUMeHeHre IMMYHOXHUMITIeCKOTo
KOJIMIECTBEHHOTIO TecTa Kajla Ha CKPBITYIO KPOBb Ha 3Talle OKa3aHUs CIIeIy-
AJIM3UPOBAHHON MEeIUIIMHCKOM ITOMOIIH 110 IPODUITIO «OHKOJIOTHSI».
KuoueBsbIe ci1oBa: KojlopeKTalbHBIHM pak, IepPBUYHO-MHOXeCTBEHHBIH pak,
PaHHss1 AMarHOCTHKA, MeTaXPOHHBIM paK, CKPUHUHL.

KoH}muKT HHTEpecoB: He 3asBileH.

[Ans uMTupoBaHua:

Moponbckuii B.B., CtaHoesuy Y., Mogonbckas E.A. OpraHM3auMoHHble 0CO6eHHOCTH
BbISIBNIEHUA BTOPUYHOTO METaXPOHHOTO NEPBUYHO-MHOXECTBEHHOIO
KONOpPeKTanbHOro paka B rpynne nauMeHToB C BHEKULIEYHOW| OHKONOrM4YecKon
naTtonoruei. Hayka u uHHoBayuu B MeduyuHe. 2024;9(3):210-215.
https://doi.org/10.35693/SIM631463

CeepeHus 06 aBTopax

Moponbckuit B.B. — Bpay-3HAOCKONUCT 3HAOCKOMWUYECKOr0 OTAENEHUS .
http://orcid.org/0000-0002-36029775 E-mail: doc_podolskiy@mail.ru

CraHoeBuY Y. — rnaBHbIi BpaY; A-p Mefl. Hayk, npoceccop Kadeapbl OHKONOMK.
http://orcid.org/0000-0002-9057-6227 E-mail: 8318259@gmail.com

Moponbckas E.A. — 3aBefyioLas LEHTPOM Ny4YeBOi ANArHOCTUKK; A-p Mef. Hayk,
accvcTeHT Kadeapbl y4eBoi AMarHOCTUKM U Tepanuu.
http://orcid.org/0000-0002-1028-1964 E-mail: eap25@mail.ru

ABTOp ANA nepenuckun

Moponbckuit Bnagumup Bnagucnasosuy

Anpec: yn. Enuceesa, 1, xytop KucnuHo, Kypckas o6n., Poccus, 305524.
E-mail: doc_podolskiy@mail.ru

Cnucok cokpaleHuin
KPP — konopekTanbHblii pak, 3HO — 3nokayecTBeHHOe HOBOOGpa3oBaHue,
MMP — nepBUYHO-MHOXECTBEHHbI pak.

Monyueno: 30.04.2024

Opo6peHo: 08.07.2024
Ony6nukoBaHo: 23.07.2024

Organizational features of detection of secondary
metachronic primary multiple colorectal cancer in a group
of patients with extracolorectal malignancies

Vladimir V. Podolskii!, Uglesha Stanoevich' 2, Elena A. Podolskaya 2

IKursk Oncology Scientific and Clinical Center named after G.E. Ostroverkhov (Kursk, Russian Federation)
2Kursk State Medical University (Kursk, Russian Federation)

Abstract

Aim - to study the organizational features of detection of secondary
metachronous primary multiple CRC in patients with primary extracolorectal
malignancies.

Material and methods. The medical documentation of 163 oncological
patients with extracolorectal malignancies and secondary metachronous CRC
was analyzed. The patients were divided into subgroups according to the
profile of dispensary observation.
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Results. In 66% (108) of cases, patients were diagnosed with malignancies
of four subgroups: skin, breast, urological and gynecological spheres, the
number of cases of malignancies’ localization correlated with the number of
accumulated contingent. CRC at stage 1 was detected in 24% of cases. The
right parts of the colon were affected in 22.1% (36) of cases, the left — in
38.7% (63), the rectum — in 33.1% (54), tumors of several departments — in
4.9% (8), anal cancer — in 1.2% (2) of cases. CRC was detected in the period
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from 7 to 678 months after extracolorectal malignancies. Earlier, CRC was
diagnosed in cases with skin and urological tumors, later, in the group with
breast cancer and oncogynecological profile.

Conclusion. The majority of the subjects were women (60.7%), the average
age was 69 years. Patients with oncodermatological (22%), oncourological
(15.3%), oncomammological (15.3%), oncogynecological (13.5%) profiles,
lesions of the left colon (38.7%) and rectum (33.1%) predominated. The
time interval between the detection of the primary tumor and the detection of

OHkonorus, ny4dyeBadqa Tepanua

secondary CRC depends on the localization of the primary malignancies (p=0).
Screening of CRC is necessary not only among the healthy population, but
also in the group of patients with extracolorectal malignancies, it is possible
to use an immunochemical quantitative stool test for hidden blood at the stage
of providing specialized medical care in the "oncology" profile.

Keywords: colorectal cancer, primary multiple cancer, early diagnosis,
metachronic cancer, screening.
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m BBEJIEHUE
KonopeKTaanblﬁ pak (KPP) — 35okauecTBeHHOE HOBOOO-
pasoBanue (3HO) 060109HOM KUIIIKH, TPSIMOM KUIIIKH,
PEeKTOCUTMOUIHOTO coeniHenus, aHyca (C18-21)12. KPP za-
HUMAaeT JIMJUPYIOIIe MeCTa B CTPYKTYpe OHKOJIOTUYeCKUX
3ab0sIeBaHuUM — B TOJ] €r0 TUarHOCTUPYIOT y 1,2 MIIH 4esioBek
B Mupe. HoBooOpa3oBaHueM CTpaialoT OMHAKOBO MY>KUHHBI
Y *KeHIITUHBI B Bo3pacTte 60—75 jieT. Hauboree BbICOKa 9acToTa
KPP B pa3Buthix cTpanax CeBepHoil AMepuku, ABCTpavy,
Hogoii 3enanuu; B ctpaHax EBporib mokasaTesib UMeeT Ipo-
Me)XXyTOYHOe 3HaueHHe U HHU30K B peruoHax Asuu, FOxHON
Amepuku u Tponudeckor Adpuku. Ilo nmporHosam, puck 3a-
6onetb KPP B Teuenue xu3nu coctasiser 5—7% [1].

B 2022 rony B Poccuu Ha yuet B3sito 523 697 manueHToB ¢
BIIepBbIe B )KU3HU yCTaHOBJIeHHBIM quarnozoM 3HO, u3 koto-
poix 11,9% (62 530) — crpapatomtue KPP [2]. Takum obpasom,
peyb UjieT 0 KaX/I0M JIeCSITOM OHKOJIOTMYeCKOM MallfeHTe.
AxTyansHOCTb IIpobieMbl CBoeBpeMeHHO# auarHoctuku KPP
obycnoBnrBaetcs 90% mnsaTHIeTHel BBDXMBaeMOCTH Mal[ieH-
TOB TIPH JIOKAJTM30BaHHBIX dopMax. s cpaBHenus: nipu [V
cTaguy oHa cocrasisieT 14%. Pa3BuTHe KOMIIJIEKCHOTO OHKO-
JIOTMYECKOT0 JIeYeHHsI TIPUBEJIO K COXPaHeHHIo paboTocrocob-
HOCTH TAIIMeHTOB, BLICOKOMY Ka4eCTBY UX 5KU3HH, 3HAUUTEJIb-
HO CY3WIO KPyT UHKYPaGeJIbHBIX CITy4Yaes.

3aboreBaHMe POTEKALT ATUTENILHO 6@ CCUMIITOMHO, 3aTeM
MOSIBIISIFOTCSI HecrelidruiecKue MpU3HaKY (IUCIIENCHsl, Hapy-
IIIeHUe CTyJIa, KPOBb B Kaje, aHeMUsl, abloMHUHaIbHbIe O0JIH).
B 3anyrieHHbIX Cilydasix pa3BUBAeTCs KIMHUKA OCTPOW WA
XPOHUYECKOH KUIIeYHOM HeITPOXOIUMOCTH [3].

CKpYHUHT — CUCTeMaTH4eCKHH MOUCK 3ab0JieBaHus B bec-
CUMITTOMHOH nonyssinyu. B Bonpoce ckpunntira KPP Het enu-
Horo MHeHus1. Cpeiy TMarHoCTUIeCKUX UHCTPYMEHTOB TIpe]I-
JIO>KEeHBI TECThI KaJla Ha CKPBITYIO KPOBb U PA3/IMYHbIe METOIIbI
Busyasusanyu. Cpesiy TeCTOB KaJjla Ha CKPBITYIO KPOBb Bbljie-
JSIIOT GUOXMMUYeCKUe K UMMYHOXUMHYecKre (KaueCTBeHHbIe
Y KOJIM4eCTBeHHbIe). B apceHas MeTo/[0B BU3yaIu3aliiu BXO-
JISIT BUJIE0- ¥ BUPTYaJTbHAs KOJIOHOCKOMUS, nppurockomnvst. [1o

COYeTaHUIO0 NHCTPYMEHTOB CKPUHUHT ITPOBOJIST B OUH WIH
IBa oTana. PasHura B noaxonax obycioBieHa GHUHAHCOBOM
COCTaBJIsAIONIEeH, TPeOOBAaHUAMH K KBATUHUKAIIMH [TePCOHAIA,
OXBaTy HacejeHus [4].

Pasnornacus no ckpununry KPP cBsizaHbI ¢ OBOJIBHO
KeCTKUMM yCIOBUIMU 3¢deKTUBHOCTH ckpununra. C on-
HOM CTOPOHBI, HO30JIOTHS IIMPOKO paclpoCcTpaHeHa, BBISIB-
JisieMa ¥ U3fiedyrBaeMa Ha paHHel ctagud. JluarHoctudeckue
WHCTPYMeHTH! 00J1a1al0T BBICOKOM YyBCTBUTENIBHOCTBIO U
cnernuudHocThio. C APyroif CTOPOHEBI, KOJIOHOCKOIIUS, SIB-
JISSACh «30JI0THIMY» cTaH#apToM nuarHoctuku KPP, gacto
OTTaJIKUBaeT JIfoflel U3-3a cTpaxa b0y, OrpaHUYeHUsIMU B
MUTAHUM, HeOOXOIUMOCTBIO YIIOTPeOsaTh DOoJIbIlIoe Korude-
CTBO clabuTenbHOr0, TpebyeT AOPOroi anmapaTypsl U BbI-
COKOM KBaJTMHUKAIIMKM MeIUITMHCKOTO TIepcoHaa, obiaiaer
MaJIiol IPOITyCKHOM CITIOCOOHOCTHIO. B 3TOM OTHOIIIEHNH Kai
Ha CKPBITYIO KPOBB JIy4llle OTBedaeT YCIOBHUSM CKPHUHUHTA,
T.K. JIIIIeH TIepeYrCIIeHHbIX HeJJOCTaTKOB [5].

B 2021 rony Beinten nprka3 MuHHCTepCTBa 3paBo0Xpa-
Henus Poccuiickoit ®@enepanuu «O6 yrBepxaenuu [lopsaka
IIpoBeieHUsI TPOPUIAKTUIeCKOr0 MeIUIIMHCKOTO 0CMOTpa U
IUCIIAaHCepU3alliy OIpefieJieHHbIX PYIII HacesleHus». [lep-
BBIM 3TAloM ckpuHMHTa (myist yuil oT 40 1o 64 ner 1 pas B
2 rona) yTBep>XKIeH TecT Kajla Ha CKPBITYI0 KPOBb, BTOPBIM
— KOJIOHOCKOIIUS JIMI[aM C IOJIOKUTEeJIbHBIM Pe3ysIbTaToOM
Tecta’®. Peanu3aiiys mpukasa 1moka HaxXOJUTCS B Iporiecce,
OXBaT HACeJIeHUs 0CTaeTCs HebobIKuM. JlaHHas mporpaMma
OpYIeHTHPOBaHa Ha 37J0pPOBOe HacejieHue, a narueHTs ¢ 3HO
BHEKUITIEYHOM JIOKaIM3aIuy (pak IMOYKY, MOYeBOTo Iy3bIps,
[IpefiCTaTeIbHOM JKejle3bl, Tejla MaTKU, KOXKU, MATKUX TKaHeH!,
KOCTeW, MOJIOYHOM KeJle3bl, IIIUTOBUHOW JeJjle3bl, TpaxXeu,
OPOHXOB, JIETKUX, FOJIOBHOTO MO3Ta, IIedeHH, TTOIKeTy0uHON
KeJie3bl, 00JIaCTH TOJIOBHI U ITIeH, XKeJlyfika, UIeBojia, reMo-
671acTO3BI) 00CIIeYIOTCS 110 KJIMHUYeCKUM peKOMeHIalusIM,
B KOTOPBIe He BXOAUT o0si3aTelbHOe 06ciiejoBaHue TOJICTOTO
KUIIeYHUKa. PerlaMeHTHPOBaHHBIe B TIOPSIKe OKa3aHHUS OH-
KOJIOTHYECKOM TOMOIIH*®, CDOKH TaKXKe CO3/Ial0T BpeMeHHbIe

1 KnuHuyeckvie pekoMeHaaumm «Pak 060004HON KULLKU». MUHUCTEPCTBO 3apaBooxpaHeHns Poccuitckoin depepauuun. 2022. floctynHo no: https://cr.minzdrav.gov.ru/recomend/396_3

(07.04.2024).

2 KnuHnyeckune pekoMeraaumm «Pak npsmMoi KuLkvy. MyuHucTepcTso 3apaBooxpaHernst Poceuiickoi ®enepaumn. 2022. floctynHo no: hitps://cr.minzdrav.gov.ru/recomend/554_3 (07.04.2024).
3 Mpuka3 MuHucTepcTBa 3npaBooxpaHeHns PP ot 27.04.2021 Ne404H «O6 yTeepxaeHuu Mopsiaka npoeeaeHns NpodunakTUieckoro MeauLMHCKOro 0CMoTpa v AncnaHcepusaumm
onpeaenéHHbIX rpynn Hacenenus». [loctynHo no: https://base.garant.ru/401414440/ (07.04.2024).

4 Mpuka3 MunucTepcTea 3npaBooxpaHeruns P® ot 19 dpespans 2021 . N 1161 «O6 yTeBepxaeHum MNopsaka okazaHMs MeaMLMHCKON NOMOLLM B3POCNIOMY HaCceNeHWo Npy OHKOMOTMHYEeCKNX
3a6oneBaHnsxX» (C U3MEHeHWsIMU 1 AonosHeHnsMu). locTynHo no: https://base.garant.ru/400533605/ (07.04.2024)

5 Mpuka3 komuTeTa 3apaBooxpaHeHns Kypckoit obnactu ot 12.05.2022 Ne 320 «O6 opraHv3aumu okasaHus MeauLMHCKOM noMoLum no npocunio "oHkonorus" Ha Tepputopun Kypckoi

obnactu». [loctynHo no: https://www.kurskzdrav.ru/ru/doc/ (07.04.2024).
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OrpaHUYeHHs [IJIs1 JUAaTHOCTUKU U Havana jedeHus. Kpome
TOT0, OHKOJIOTHYecKasi HACTOPOXKeHHOCTh O4YeHb YacTo HUC-
ye3aeT Mocjie 0OHapy)XeHHUs y MalleHTa OIHOM OITyXOJH, U
BEpOSITHOCTh TIepBUYHO-MHOXKeCcTBeHHOro paka ([IMP) mpe-
yMeHbIaetcs. [IpeAnpuHSTH MOMBITKYA GOPMUPOBaHUS PEKO-
MeH/1aIuii o panHeit nuarHoctuke KPP B rpynme naruenTos
¢ BHekumedHbiMu 3HO, HO B HAacCTOANIHUN MOMEHT BOIIPOC
OCTaeTcs HepellleHHbIM [6].

[TepBuuHo-MHOXecTBeHHBIe 3HO — 3TO cocTosiHMe, TTpU
KOTOPOM Y OIHOTO IaIfeHTa AUarHOCTUPYIOTCS J1Ba U boJiee
3JI0KaueCTBeHHbIX 00pa30BaHUsI OMHOMOMEHTHO WM depe3
IIPOMeXYTOK BpeMeHU. BcTpedyaeMoCTh epBHYHO-MHOXe-
CTBEHHBIX 3JI0KaueCTBEeHHBIX HOBOOOPA30BaHUH B IIOCIIeqHIe
TOJIbl 3HAUUTEJIbHO YBeIn4YuiIach [7].

[TepBuuyHo-MHOXecTBeHHBI KPP — ogHO u3 Haumboiee
YacTBIX IePBUYHO-MHOXXeCTBeHHBIX HeollJla3ui, 3aHUMalo-
ee cpeny HUX 17%. B cTpykType ero BBIJENSIIOT CUCTEM-
Hble nonuHeoriasuk (16,2%), HecucTeMHbIe ITOJIMHeOIJIa3un
(59,2%), MyNbTUIIEHTPUYHBIA paK TOJICTOM KUIIKY (24,6%).
CooTHoIIeHNe CHHXPOHHOTO ¥ METaxpOHHOTIO paka TOJICTOM
kuiiku — 27,7% nportus 64,6% [1, 8].

[TepBUYHO-MHOXECTBEHHBI METAaXPOHHBIM BTOPUIHBIN
KPP — ximHMYeckast cuTyarius, Korjia Oy XoJIb TOJICTOM KUIIIKU
IMarHOCTUPYeTCs Y NallkeHTa 1o3xe, yeM 6 Mecs1iieB, IIocie
JUArHOCTUKY OMYXOJU IPYyToi JIoKanu3aru [9].

B nuteparype npuBonsTcs cBefieHust 06 3omonun KPP:
[I0CJIeJIOBAaTeIbHO IIPOUCXOAUT Pa3BUTHe HaTOJIOTUYeCKOro
TIpoIiecca I1o Iiely «aJieHoMa — AUCIUIA3Hs — PaK — MeTacTasy.
Heobxomumo 5 Jtet, yToOBI ajieHOMa TIprobpesia AUCTUIa3UIo
BBICOKOH CTelleHH, U elre 5 JieT, 4Tobbl obpasoBanock 3HO.
Taxoke coobmmaercsi, ¥ro KPP TpebyeTcst MeHee 2 jieT, 4TOOBI
JNOCTUYb CTA[IUU C IUPKYJSPHBIM ITOPaXKEHHEM BCexX CJI0eB
kuiedHou creHky [ 10]. Takum obpa3omM, B auarHoctrke KPP
MIMeeTCsl IOBOJIbHO JIJIUTeNIbHBIN UHTepBal — okojio 10 ser,
YTOOBI BEISIBUTH TIpefipakoBoe 3abosieBaHNe, TeM CaMbIM IIpe-
JOTBPATUTh pa3BUTHe MHBA3UBHOM OITyXO0JIH, IOCTIe KOTOPOTO
TepsieTCs KOHTPOJIb HaJl MHTEeHCUBHBIM [TPOrpeCcCUpPOBaHHEM
3aboseBanus. CoracHO JaHHOM TeoprH, B CIIy4asx BTOPUY-
Horo KPP BbicOka BeposSTHOCTh AMAarHOCTUKY TIPEPaKOBOTO
WM paHHero OITyXOJIeBOT'O Ipoliecca B TOJICTOM KUIIIEYHUKe
Ha 3Talle yCTaHOBKH JuarHo3a nepsuynoro 3HO.

m [TEJIb

H3y4uTh opranuzanyioHHble 0COOEHHOCTH BbISIBIEHUS BTO-
PUYHOTO METaXpPOHHOTO IepBUYHO-MHOXecTBeHHOro KPP y
TAIMEeHTOB C IePBUYHBIMY BHekuIedHbiMy 3HO.

m MATEPHUAJI 1 METO/IbI

AHanusupoBasiack MeIMIIMHCKas JOKyMeHTalus 163 oH-
KOJIOTHYECKUX MAlMeHTOB, TIOCTABIEHHBIX Ha IUCIIAHCEePHBIN
yueT B OBY3 «Kypckuii oHKoOrn4eckuil Hay4HO-KITHHUYe-
ckuii 1ieHTp umenu [.E. OctposepxoBa» ¢ 2018 no 2022 rog.

Kpumepuu 6kmoueHus: Hanuave MOPQOIOTHIeCKH BepH-
¢durmpoBanHoro 3HO BHeKuIIIeYHOH JIOKATU3aIK, BTOPUYHOE
BBISIBIIEHHE U TUCTONIOTHYecKast Bepudukanvs KPP, natepsain
mexay nuarHoctrkoit 3HO 6ortee 6 MecsitieB. OTaesbHO HU3yda-
JIMCh 0COOEHHOCTU pacrpeliesieHus HabmoieHHH 110 TIOATPYII-
T1aM, BbIJIEJIEHHBIM 10 IPOGUITIO IUCITAHCePHOTO HAOIIOeH sl
CratrcTriecky JaHHbIe 00pabaThIBAMCH C TIOMOIIILIO IIPOrpaM-
mbl IBM SPSS Statistic 20.0. KonmuecTBeHHbIe TTepeMeHHbIe
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TeCTUPOBAJIMCh HA HOPMAJILHOE pacrpefieyieHue TectoM Koi-
MoropoBa — CMupHoBa. JIycriepCHoHHBIN aHAN3 TIPOBOAMIICS C
nioMorisio kputepust Kpackena — Yorteca. B pamkax koppers-
IMIOHHOTO AHAJIM3a UCIIOJIb30BAJIMCH TaONHUIIbI COTPSKEHHOCTH
C KpUTepureM y-kBazipar. CTaTucTryeckas 3Ha4MMOCTb Bepudu-
IIMPOBaJlaCh BEPOSTHOCTHIO Habroenus p [11].

m PE3VYJIBTATBI

[lo mony B uccimenyemoii rpymnie npeobiafany >KeHIIH-
HbI — 60,7% (99), My>xunnbl coctaBunu 39,3% (64). Bozpacr
narrenToB oT 40 1o 95 net. Cpentee 3Hauenue — 68,7, menu-
aHa —70, mozna — 70 ner.

[To mpodwtio nrcaHcepHOTo HabMIOeH s TAITMeHThI pac-
IIpefleJIMINCh CIefyIoIUM 06pa3oM: OHKOJepMaToJIorude-
ckue — 22,1% (36), oHKoyposorudeckue (pak HOYKH, MOYeBOI0
ITy3bIpsl, IIPeJICTaTesIbHOM KeJle3bl) 1 OHKOMaMMOJIOTUdecKye
coctaBwiy 1o 15,3% (25), oHKOTHHEKOMOTUYecKue (pak sSud-
HUKa, TeJla MaTKH, IMIeHKH MaTKH, Biaranuia) — 13,5% (22), ¢
nByms 1 6onee BHekurmeuHbiMu 3HO — 11,7% (19), ¢ onyxons-
MU 00JIaCTH TOJIOBHI U I1er (OITyXOJIU TOJIOBHOTO MO3Ta, IIIUTO-
BUJIHOU JKeJie3bl, TOPTaHu, ITIOTKU, POTOBOM I0JIOCTH, HYDKHEHN
ry6er) — o 9,2% (15), ¢ remobmnacro3amu — 4,9% (8), ¢ 3HO
nerkux — 4,3% (7), c 3HO xenynka — 2,5% (4), c 3HO msirkux
TKaHe} 1 MeTacTaTMYeCKUM pakoM Oe3 IIepBUYHO-BbISIBIIEHHOTO
BHekwuIeqHoro odara — 1o 0,6% (1) ciydaeB (pucyHok 1).

[Ipu nmpoBenenyy aHanu3a npoduiel TUCITAHCEepPHOTO Ha-
OrroleHMsI y MallMeHTOB UccilefyeMoi rpynmnsl 66% (108)
MaIMeHTOB UMeJId ycTaHOoBIeHHBIN nruarHo3 3HO ueTkipex
MOATPYTII: KOXH, MOJIOYHOM >KeJie3bl, YpOJIOTH4IecKoi (pak
[IOYKU, MOYeBOI0 My3bIpsl, IpefCcTaTeIbHOM jKeJle3bl) U TH-
HEeKOJIOTUYeCcKo# (pak SMYHHKA, Tejla MaTKH, IIeWKU MaTKH,
Biarasuiia) chepsl. AHaIM3 KOHTUHTeHTa 6ombHbIX ¢ 3HO,
COCTOSIIITUX HA y4eTe B OHKOJIOTMYECKUX YUPeXIeHUsIX, CBU-
JleTeJIbCTBOBAJ, YTO JAHHBIE JIOKAIU3aIUH SIBIISIOTCS IIpe-
BaJIMPYIOIIUMH U HabmIoaeTcsl TeHJeHIUS K HaKOIIeHHIO
KOHTHHTreHTa. Tak, Ha koHer| 2022 rona Ha ydeTe B Kypckoit
obmactu crosiu 39 468 wenosek ¢ 3HO, u3 Hux 5 u Gosnee
siet — 21 169. Bxiiag nepeduciieHHbIX JIOKATHU3aIui COCTaBUIT
62,2% (24 559), 72,5% (15 345) coorBercTBenHO [2]. Takum

4%
5% 1%

4%

W 3HO xenynka
[ Yponorunyeckuin npodunb B emobnacTosbl
MHekonornyeckuii npodunb B 3HO nerknx
Be3 MNBO M TpoiiHble 3HO
Mammonoruyeckuin npogunb W 3HO Markux TkaHewn
B [depmatonornyeckuini npocuns M 3HO ronosa-wes

PucyHok 1. PacnpedeneHue BHeKulweyHoU 3/10ka4ecmBeHHoU
namornoauu.

Figurel. Distribution of extracolorectal malignancies.
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PucyHok 2. PacnpedeneHue KPP no cmadusimM B 2pynnax
nayueHmos c lMTMP u ¢ KPP.

Figure 2. Distribution of colorectal cancer by stage in groups of
patients with primary multiple cancer and colorectal cancer.

06pa3oM, KOJIMYeCTBO CITy4aeB C OlpeJie/IeHHOW JIOKAIU3aIei
3HO B IIMP xoppenupyeT C KoJIM4ecTBOM HaKOIIJIeHHOT'O KOH-
TUHTeHTa, TO eCTh TMAIMeHThl «I0KUBaoT» 110 Aebiora 3HO
BTOpOI Jiokanu3anuy — 0 KPP.

B uccnenyemoii rpyrme KoJopeKTaJlbHbIe OITYXOJIH pac-
MIpeIeTuUCh Mo cTagusMm: I cragus — 24,5% (40), 11 - 31,3%
(51), I - 32,5% (53), IV — 11,7% (19) (pucyHox 2). [Tpu npo-
BeJleHWY CPAaBHEHMSI C aHAJIOTMYHBIMU TIOKA3aTeJISIMU TPYIIIbI
MAIMeHTOB C yCTaHOBJIeHHBIM auarHo3oM KPP obpamaet Ha
cebst BHUMaHKe 6oJibIliee KoauuecTBo 1 ctaguu (24% npoTrB
13,5% u 12,6 % B rpymme nanvenToB ¢ C18 u C19-21 coot-
BETCTBEHHO), a TaK)Ke MeHbIIhe 1mokasarenu 4 ctaguu (11,7%
npotuB 18,1% u 17% B rpymme naruentos ¢ C18 u C19-21 co-
0TBeTCTBeHHO) [2]. KoppessiiinoHHbIM aHaIU3 € COCTaBIeHHeM
TabIIMI CONPSDKeHHOCTH C KPUTepHeM x-KBafpaT MOATBepIUII
HaJM4Yre JOCTOBepHOM cBsizu nmepeMeHHbIX (p=0,01). Bepost-
HO, 3TO CJIEJICTBHE JMCIIAHCEePHOTO HAGITIOeH s MalleHTOB
HccIieyeMoi rpymiel o BHekuieaHomy 3HO.

VY narueHTOB aHAJIM3UPyeMOH I'PYIIIBI IPaBble OT/Iebl
TOJICTOM KHUIIKY ObLIM HopaXkeHHI B 22,1% (36) ciny4aes, je-
Bble — B 38,7% (63), npsimasi kuinka — B 33,1% (54), omryxonu
HECKOJIbKUX OTHeJIOB — B 4,9% (8), ananbHbI# pak — B 1,2%
(2) cityyaeB (pucyHnok 3). [Ipu npoBeieHHM cpaBHeHHs JIOKa-
JIM3AIIMH OITyXOJIM KUIIIeYHHUKA oOpalaeT Ha cebs BHUMaHUe
Gosiblilee KOJIMYECTBO BTOPUYHOTO METaXpPOHHOT'O OpaKe-
HUs 06omouHOM KUIKU: 60,8% (99) coOTBETCTBEHHO MTPOTHB
55,8% (282) cpenu nomymnsnyy ManueHTOB C yCTaHOBJIEH-
HbIM auarHo3oM KPP B 2022 rony. HanpoTtuB, «Bkiam paka

1,2%

4,9%

M NMpaeble oTaens
060/104HOW KULLIKKN

W JleBble oTAensl
060[04HOM KMLLIKM

MpsiMas kuwka
Heckonbko oTaenos

Bl AHanbHbIl pak

PucyHok 3. Pacnpedenerue KPP no nokanusayuu onyxonu.
Figure 3. Distribution of colorectal cancer by tumor localization.
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IPSIMOM KUILIKYU B UCCIIelyeMoi rpytie ckpoMHee — 33,1%
(54), aHanoOruYHKIM 1MOKa3areNb B 00IIeN HOMYIISIUH MalH-
eHtoB 2022 rona — 44,2% (223) ciyuaes (p=0,03) [2]. Takum
obpasoM, nipu ycraHoBineHHOM 3HO BHeKuIIIeYHOI JTOKaIu-
3allMKM B METAaXpPOHHOM BapUaHTEe Pak 000I0YHOW KHIIKH
BCTpPeYaeTCs MOYTH B IBa pa3a vallle paka MpsMOM KHIIIKH.

Pacripenenienvie BbISIBIEHHOTO METaxpOHHOTO IIepBUYHO-
mHoxecTBeHHOro KPP no romam: B 2018 rogy — 15,3% (25)
cnydaes, B 2019 rony —15,3% (25), B 2020 — 22,7% (37), B
2021 -15,3% (25), B 2022 rony — 31,3% (51) cy4aes.

J1J1s1 OIleHKY TMHAMUKK JMarHOCTUKY B Te4eHHe BpeMeHU
metaxponHoro KPP y naruenToB ¢ BHekurtiednsiMu 3HO orze-
HUBAJIOCh paclipesiejieHre HabTIo/IeHUH 110 TO/laM BBISIBJIEHUS
OITYXOJIU KHIIIevHYKa. [lepemMeHHast TpoBepeHa Ha HOpMalbHOe
pacnpenenenue. Tect Konmoroposa — CMupHOBa MpojieMOH-
CTPHUpOBAJI OTCYTCTBHE HOpMaJibHOTO pactpenenenus (p = 0)
Y 3HAYMMOCTh POCTA YMCIia HabmoeHuit. [1pu npoBepke Kpu-
tepust Kpackena — Yosieca pacripesiesieHye HabmoeHu 1o
roJ[aM JijIsl KaTeropyuu «BHEKUIIIeYHBIH IUarHO3)» JOCTOBEPHO
He otinyaercs (p = 0,316) (pucyHok 4). OnHako Ha pUCyHKe
4 HaWIAHO TPEJCTABIeHO yBelInYeHHe KOJIMYecTBa MaMMO-
JIOTUYeCKUX MAI[MeHTOK ¥ «TPOMHBIX» JIOKAIHU3AIHHI.

[Tpu npoBepke kputepust Kpackesna — Yosuieca pacripese-
JIeHus HaOmomeHuit o rogam BeisgBiaenus KPP s karero-
pun «cragud KPPy» He BbISBIIEHO TOCTOBepHOe paznudue (p
=0,076), Ho Ha puCyHKe 5 obpaliaeT Ha ce0st BHUMaHKe POCT
BoIsiIieHus 1 cranuu KPP B uccnenyemotii rpymiie marnueHToB
(c 2018 o 2022 rr. mouTH B 4 pasa).
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PucyHok 4. [JuHamuka pacnpedeneHus BHekuwe4Hbix 3HO no zodam.

Figure 4. Dynamics of the distribution of extracolorectal
malignancies by year.
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PucyHok 5. JuHamuka cmaduliHocmu duazHocmupoBaHHozo KPP
no 2o00am.

Figure 5. Dynamics of the stage of diagnosed colorectal cancer
by year.

Ha pucyHke 6 mpouuIIoCTpUpPOBaH POCT BBISIBIEHHUS
oITyXoJel JIeBBIX OTIeJIOB 0O00YHOM KUIIKY (B /IBa pasa 3a
4 ropa).

[lepeMeHHast «kMHTEpPBAJI MeX/Ty TMATHOCTHUKOM IIePBUYHO-
ro 3HO u KPP» nipoBepeHa Ha HOpMaJlbHOe paciipefielieHue.
Tect Konmmoroposa — CMUpHOBa [TPOJIeMOHCTPHUPOBAI OTCYT-
cTBHe HopMasibHOTO pacnpenenenus (p = 0). C nmoMorbio Kpu-
Tepust Kpackena — Yoisieca BbISIBIIEHO pa3iiddue B Iiepruoax
BpeMeHH, uepe3 KoTopble fuarHoctupyetcst KPP y maruenTos
¢ pasnuyabIMU BHekuiiedHbIMU 3HO (p = 0).

Tak, y marueHToB 13 IOATPYIIITEl OHKOIEPMATOIOTYeCKOTO
npoduns KPP nuarsoctupyetcs MUHUMYM depe3 8 MecsIies,
MakcuMyM uepe3 183 mecsia, cpenHee 3HaueHue — 40,69,
menuana — 30,50, moma — 8 mecsries. g nammenTos ¢ 3SHO
yposoruueckoi ceps! (pak IOYKH, MOYeBOI0 ITy3bIps, IIpel-
CTaTeJIbHOM >KeJie3bl) MHTepBaj cocrasiser 7-240 mecsiies,
cpenuee — 56,3, menuana — 30,0, moma — 11,0 mecsmes. KPP
y HAIMeHTOB C paKOM MOJIOYHOM KeJie3bl IMarHOCTUPYEeTCS B
niepyof ¢ 7 1o 444 mecsties, cpentee — 120,36, menviana — 47,
Mozia — 24. MiHTepBasl IMarHOCTUKY OITYXOJIM THHEeKoJIornye-
ckoii cdepsl (pak AWYHMKA, TeJla MaTKY, eHKA MaTKH, BJla-
ranuima) u KPP cocrasnsier ot 8 no 428 mecsiiies, cperHee —
145,68, menuana — 132,0, mopa — 48 mecsines.
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PucyHok 6. Jlokanusayuu BeisieneHHozo KPP no 2odam.
Figure 6. Localization of the detected colorectal cancer by year.
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[Ipu uccemoBaHMM MHTEPBAJIOB B MecsIax Mexay Iua-
THOCTHKOM BHekUIIleyHo# ormyxonu u KPP BeIsIBIeHO, UTO KU-
IIeyHasi HeoIlJla3usl IMarHoCTUPOBaJlaCh MUHUMYM 4depe3 7
Mecs1ieB, MaKCUMyM 4epe3 678 MecsIieB, cpefiHee 3HaUeHUe —
9 net, MmeinaHa — 4 roma, Moa — 8 Mecsies. Eciu cpentee
3HaUeHHe «yCIIOKauBaeT» U TOBOPUT O Majioi BO3SMOXKHOCTU
npodunaktuku KPP, To MennaHa nHdopMupyeT o ToM, 4TO
HabJTIofleHHe B cepelliHe BHIOOPKU — 3TO MaIMeHT C yXe Cy-
11[eCTBOBABIIIEH [PeAPaKOBOM KUIIIeYHOW [IaTOJIOTMel Ha JTare
IMArHOCTUKY ITePBUYHOM oImyxony. Mofia ske JI0Ka3bIBaeT, 4To
HauboJee YacToe HaOIOIeH e — Ha CaMOM JieJie CMHXPOHHBIN
KPP, BoBpeMst He AMarHOCTUPOBAHHBIH.

m OBCYXKJIEHUE

3aKoHOMepHOCTH, 0OHapy>keHHble I Kb depeHITUpOBKe
HaOJIIofIeHMi 110 TepBUYHBIM HO30JIOTHSIM, UMeIOT Dosibliiee
OTHOIIIeHHe He K OMOJIOTMY KaHIleporeHe3a, a K OpraHu3aly-
OHHBIM acIleKTaM, BKJIIOYAIOIIUM PaclIpOCTPaHeHHOCTh Iep-
BUYHBIX OITyXOJIel Cpeik HaceJleHus, BbDKUBAeMOCTb, KaueCTBO
Y JIUTEeNIBHOCTh JUCIIaHCcepHOoro Habmonenus. [lo mpuxnumy
TpoduIIst TMCITAHCePHOTO HAOMIONEeH s ObITH ChOPMUPOBAHbI
MIOATPYIIIBI [T0 HO30JIOTHUSIM. JTO MO3BOJIUJIO ONIPeNeSIUTh KPyT
MAIMeHTOoB, Y KOTOPHIX 11e1eco00bpa3Ho, C KITMHUIeCKOM U KO-
HOMUYIECKOM TOUYKH 3peHHs], PaCIIUPUTb 00beM 00CeIOBaHHUS
Ha 3Talle IepBUYHOM TUarHOCTUKY, JIedyeHHs U TUCIIaHCEePHO-
ro Habmonenus. IIpoBeneHHOe UccieJOBaHHUe BBISBUIIO, YTO
OOJBIIIMHCTBO MAIMeHTOB UCCIIeTyeMOH IPYIIbI CTpaziaeT mep-
BUYHOU OHKOIIATOJIOTMEN C XOPOIIVM IIPOTHO30M, IJIUTEeIbHO
HAXOZIUTCS Ha UCIIAHCEpHOM ydeTe B CIellMali31POBAHHOM
OHKOJIOTYEeCKOM YUpeXX/IeHHH, [ToA4ac He IOMaas oJ] 0XBaT
IIUCIIaHCepHU3al[K 30POBOTO HacesleHus], [IepCleKTHBHO Ipe]T-
IIPUHATH Mephl 0 yiyuineHuio quarHoctrky KPP Ha panHeit
CTaJIuY, Ha 3Tarlle IPeJoIyX0IeBo aToIOT UK.

VBenuueHte KONMM4eCTBa JUAarHOCTUPOBAHHBIX B TOJT CITy4a-
eB BropuuHoro MetaxpoHHoro KPP ykasbiBaeT Ha coBepiiieH-
CTBOBaHHe IMarHOCTUKH, OBbIIIIeHHe OHKOHACTOPO)XeHHOCTH
Bpaueil. B To e BpeMs pe3ysbTaThl JaHHOT'O MCCIIEIOBAHUS
TIOJITBEPKAAIOT HEepeIleHHOCTh ITpoosieMbl fuarHoctuku KPP
y HallMeHTOB C YCTaHOBJIeHHBIM BHekuieyHbM 3HO: BTopuy-
HbI! MeTaxpoHHBIN KPP B aHanvsupyemoii rpyIime qUarHocT-
poBaH B Tpetu ciyd4aeB Ha III cragun, BricOka BepoSTHOCTD
VIyILeHHOM BO3MOXXHOCTH 0OHapY>KeHMUsl OITyX0JIeBO U Tpe]I-
OIIyXOJIeBO IaTOJIOTHH Y MallMeHTOB Ha 3Talle TUarHOCTUKU
nepsuaHoro 3HO.

m SAKJIFOYEHUE

B pesysnbrare Haliero UCCiieloBaHUsI BBISIBIIEHO CIIEAYIO-
1iee.

1. Cpenu manyeHTOB C METaXPOHHBIM MTePBUYHO-MHOXe-
crBedHbiM KPP nipeobnaparoT xenmuns! (60,7%), cpentee
3HaYeHHe Bo3pacTa — 69 Jier.

2. MeTaxpoHHbIN NepBUYHO-MHOXecTBeHHbIH KPP mpe-
HMMYIIEeCTBEHHO BCTpeYaeTCs y MallMeHTOB OHKOJepMa-
Tosiorudeckoro (22%), oukoyponorudeckoro (15,3%), oHko-
Mammonorudeckoro (15,3%), oakorunekonoruydeckoro (13,5%)
podwIIs, OITyX0JIb JIOKAJIM3YeTCs IPEMMYIIIeCTBeHHO B JIEBBIX
otenax 060g09IHOM KUITIKH (38,7%).

4. VinTepBail BpeMeHU MexXy oOHapy KeHHeM IepBUYHON
OmyXxoJu U BelsiBIeHneM BropuuHoro KPP zaBucur ot moka-
nuzanuu nepsuaHoro 3HO (p=0).
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Jl1s1 cBoeBpeMeHHOTO BBISIBJIEHUS MeTaXpOHHOTO Ilep-  BO3MOXHO NpoBefeHue ckpuHuHra KPP B rpynne namuen-
BUYHO-MHOXecTBeHHOTO KPP Heobxonumo cobmiofaTh  TOB C BHEKUIIIEYHOM OHKOIATOJIOTHeN Ha 3Tale OKa3aHHs
aJITOPUTM CKPUHHUHTA B PaMKax AMCIAHCEPU3allMy Ollpe-  CIelUAM3UPOBAHHOMN MEeUIIMHCKOW IIOMOIIH 110 IPOQUITIO
JleJIeHHBIX TPYIII B3POCJIOTO HAcesieHUsl B Bo3pacTe oT 40  «OHKoJIOTHsI» myTeM no6aBiieHus B aJrOpUuT™M obciieioBa-
o 75 net Ha TeppuTopuu PD, B ToM 4mcie U B ciiydae C = HUSI UIMMYHOXUMUYECKOTO KOIMYeCTBEHHOTO TeCTUPOBaHUS
MalyeHTaMH C ycTaHOBNIeHHBIM quarHo3om 3HO. B cmyyae  kana Ha CKpPBITYIO KPOBb. DTO IIO3BOJIUT CBOEBPEMEHHO OT-
HEBBITIOJTHEHUS JAHHOTO 00C/IeIoBaHMs B MEIMITUHCKUX Op-  OUpaTh NAIl[MeHTOB, KOTOPLIM MOKA3aHa KOJIOHOCKOIHS U,
TaHU3AIUIX 110 MECTY IPUKPeIIeHHs C 11eJIbI0 CB0OeBpeMeH-  BO3MOJXKHO, 3HJIOCKOIIUYeCKHe MaJIOMHBA3UBHbIE TEXHOJIO-

HOHW JIMarHOCTUKH MeTaXPOHHOT'O ITOpaXeHHns KUIlIeYHUKa

'y JieuyeHus. W=
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AHHOTauusA

H3yuenvie BIMsSHUS SKCTPad30dareabHOro pedyuItokca Ha CTPYKTYPHI CpeliHe-
TO yxa y B3pOCJIbIX NIPEJCTABIIseT 3HAYUTeNNbHbINA HHTepec. MexaHu3M ¢op-
muposanus ['SPB acconuupoBaHHOTO CpejHero OTHTa TeCHO B3aHMOCBSI3aH
C TaKMMU HOHSITHSIMH, KaK Ha30(apUHTeaIbHbI peduIoKC U JTJapUHropaprH-
reaJibHbIN pediIIoKC.

B craTbe npencraBiieH aHaIM3 MeIUIMHCKOM JINTEPATypPhl, IOCBSIEHHON
M3y4eHHIO MeXaHU3MOB pOPMHPOBAHHsI BOCIIAJIEHNI B IIOJIOCTH CPEIHEro yxa
T10]], BO3/IeMCTBHEM KOMIIOHEHTOB JeJTy[JOYHOT0 CofiepskuMoro. Mcnomnb3oBa-
HBI TyOJIMKaIMY B TaKMX HAYYHBIX 6a3ax HaHHbIX, Kak PubMed, eLIBRARY,
Science Direct, Research Gate, ¢ 1990 o 2024 roga.

ITomy4eHo pa3BepHyTOe IpecTaBleHHe O MaToPpU3NOIOrMIeCKUX MeXaHHU3-
Max GOpPMHPOBAHUS BOCIIAJIEHNS B ITOJIOCTH CPETHEr0 yXa MOJ] BO3[[eHCTBHEeM
aKcTpas3odareanbHoro peduitokca. KpyHble HayuHbIe HCCIIeI0BaHUsI 11071~
TBepaaoT, uto ['OPB BhicTymaeT B posu dakropa pucka GopMHUpPOBAHUS
BOCIAJIEHHS B IIOJIOCTH CPEJTHEro yXa.

KoroueBsle cioBa: cpesinuii otut, I'OPB, peduttokc, nerncus, TMMIIaHOCKIIe-
po3, Bocmanenwue, H. pylori.

KoH}IuKT HHTepecoB: He 3asBJleH.
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The role of gastroesophageal reflux disease
in the middle ear pathology formation

Mikhail V. Komarov! 2, Anastasiya A. Fedotova?, Evgeniya V. Bezrukova?

1Saint Petersburg Research Institute of Ear, Throat, Nose and Speech (Saint Petersburg, Russian Federation)
2Mechnikov Northwest State Medical University (Saint Petersburg, Russian Federation)

Abstract

The study of the extraesophageal reflux effect on the middle ear structures
in adults is of considerable interest. The mechanism of formation of
gastroesophageal reflux disease associated otitis media is closely related to
such concepts as nasopharyngeal reflux and laryngopharyngeal reflux.

The article presents an analysis of the medical literature focusing on the
mechanisms of development of inflammation mechanisms in the middle ear
cavity affected by the gastric contents. The article uses publications in such
scientific databases as PubMed, eLIBRARY, Science Direct, Research Gate,
dated from 1990 to 2024.

A detailed understanding of pathophysiological mechanisms affecting
formation of the middle ear cavity inflammation under the influence of
extraesophageal reflux has been obtained. Major scientific studies confirm
that gastroesophageal reflux disease acts as a risk factor for the middle ear
cavity inflammation formation.

Keywords: otitis media, gastroesophageal reflux disease, GERD, reflux,
pepsin, tympanosclerosis, inflammation, H. pylori.
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m BBEJIEHUE
B3aI/IMOCB$[3b Mexy 3ab0J1eBaHUSMU CpPelHero yxa | ra-
cTpoazodareanbHoi peduitokcHOM 6onesnbio (I'OPDB) y
B3pOCJIbIX MAIMEHTOB IPUBJIEKAeT 3HAYUTEIbHOEe BHUMAaHHUe
B MEJIMIIMHCKUX UCCIIeIOBaHUsAX. HecMoTpst Ha MHOXeCTBO
HAYYHBIX ITyOJIMKAIHIA, TIOCBSIIIEHHBIX 3TUOJIOTHH, IaTOreHe3y
U JIEYeHUIO CPEeJTHEro OTHUTA, MeXaHW3MbI BOCIHAJIEHHS B T10-
JIOCTH CpelHero yxXa OCTalOTCsl IIPeJ]MeTOM aKTUBHBIX JIUC-
Kyccuil. JIuTenbHOCTh Hepa3pellleHHOM 00/1e3HH, OTCYyTCTBUe
PalMOHAJILHOTO TIO[IX0/1a ¥ TIOHUMAHWsI OCHOBHBIX (p)aKTOPOB
PHICKa 3HAYMMO CHU’KAIOT BEPOSITHOCTh YCIEITHOTO 3aBepliie-
HUsI JIeYeHHsI TTallieHTa.

Bpauu-0TOpHHOIAPUHTOJIOTH PEryJIsIpHO CTANKUBAIOTCS C
1aTo(pU3U0IOTUIeCKUMHU TIPOIEeCCaMU, OTPAKAIOIUMU BHe-
niueBoaHbie posiienus ['OPb [1]. 3To pacripocTpaneHHoe
3abos1eBaHMe XapaKTepU3yeTCsl pEeTPOrpaiHbIM MOCTYIIEHUEM
COJIEP’KUMOTO JKeJTyJIKa W/WJTY IBeHa IIaTUIIePCTHOM KHIIIKY B
nuieBo. Jlanee JaHHBIA MeXaHU3M TIPUBOTUT K GOPMHUPOBa-
HUIO dKCTpas3odareaabHbix cumntomoB ['OPE [2-4]. Meta-
aHaym3, mpoBesieHHbIH J.R. Lechien u coasr. (2019), moka3an,
YTO BHEIMIIEBOJHbIE MPOSIBJIEHHS], TaKHe KaK CPeIHUIA OTHUT
(CO), kartenb ¥ TaDUHTHUT, SBISIOTCS CTAaTUCTUYECKU 3HAYH-
MbIMH y nlanreHToB ¢ ['OPE [5]. B mocnennue gecsarumervs
YCTaHOBJIEHO, YTO BBICOKHI 3a0pOC XKeJTyJJOYHOTO CONIep KU-
MOTO CIIOCOOeH JOCTUraTh CJIM3UCTOM 000JIOUKH He TOJIBKO
rOpTaHU ¥ HOCOITIOTKH, HO ¥ 6apabaHHOM monocTH [6, 7].

JTH pe3ysbTaThl NOATBepXXAaoT, uTo ['OPB MoxeT nposs-
JISITBCSL HE TOJIbKO TUIMYHBIMUA CUMIITOMAMH, HO U 3aTpariBaTh
CTPYKTYPBI, He CBsI3aHHbIE HEIIOCPEICTBEHHO C ITHUILEBOJIOM,
41O TpebyeT MyJIBTUIMCIUILIMHAPHOTO MO/IX0/A K JIEYeHHIO
STHX MAIUEHTOB.

m [TEJIb

AHanm3 UCTOYHUKOB MeIUIIMHCKOM JIUTepPaTyphl B TaKKUX
Hay4HBIX 0a3ax JaHHBIX, kak PubMed, eLIBRARY, Science
Direct, Research Gate, ¢ 1990 o 2024 ron, koTopbie 060-
CHOBBLIBAIOT MexaHu3Mbl BiusHUs ['OPb Ha dopMupoBanue
PAa3JIMYHO¥ [1aTOJIOTHUH B TIOJIOCTH CPEIHEro yxa.

m MEXAHUN3MBI BIINSAHUSA S9KCTPAD30PA-
I'EAJIBHOI'O PE®PJIFOKCA HA CJIM3UCTYHO
HOCOITIOTKUA U CPEJHET'O YXA
ITaTomorudeckoe Bo3neicTBre pediIroKTaTa Ha TKAaHU TOp-
TaHW 0003HAYaeTCs TEPMHHOM «JIapUHTOdapUHIealbHbIN
pedmtokcy (JIPP), a perporpaiHbiii 3a0pOC COMEPIKUMOTO Ke-
JIyZIKa B HOCOIJIOTKY — «Ha3odapHHreanbHbINA pediroke» [7].
[Nokasarermu pacnpocrpanennocty I'OPB y naruenTtos ¢ HOP
u JI®P BapbupyloTcs B HIMPOKUX npefienax — oT 18 go 80%
[8]. UiccnemoBaHo, 9TO 3MUTEMAIBHBIN TIOKPOB BCEX OTIEIOB
HOCOIVIOTKY Y TOPTAHOIJIOTKY 10 CPAaBHEHHIO C SITUTEJIHEM 1~
I11eBO/Ia HEJJOCTAaTOYHO a/IallTHPOBaH [isi OOPBOBI C KayCcTHYe-
CKMM XUMUYECKVM TIOBpeX/IeHHeM OT (pepMeHTOB U NHIIeBa-
PUTENBHBIX KUCIIOT [7-9]. PeryssipHbIit >KeTyouHbIi pediTioKC
OKa3bIBAaeT HelloCpeCTBeHHOe IIUTOTOKCHYeCKoe BO3/IeHCTBHe

www.innoscience.ru

Ha CJIM3UCTYIO BEPXHUX IbIXaTeJIbHbIX MyTell, a OTCyTCTBUE B
JIAHHOW aHATOMHYeCKOM 00JIaCTH MepPUCTATIBTUKY, XapaKTep-
HOM ISl CTEeHOK TMIIEeBO/Ia, I03BOJIsIeT KUC/IOTaM M 3H3UMaM
0CTaBaThCs Ha CIIM3UCTOM JOJIbIIIe, B3aUMOJIeHCTBOBATh JIPYT
C IpyroM, OoTeHIUpys HeraTtuBHbIHM 3¢ dexT [10-12]. Ucxons
13 3T0r0, GOPMHUPYIOTCS MHOTOUMCIIEHHbIe KIIMHIYecKye Ipo-
serienrss HOP u JIOP ot penuanBrpyonmx GapuHIuTOB 10
¢opMHpoBaHys HeOIJIaCTHYeCcKUX potieccos [13-17]. Perymsp-
Hble HapyIlleHUs] TOMeoCTa3a SMUTeSMaNbHOM BBICTHIIKY BepX-
HUX JbIXaTeJIbHBIX ITyTel 0cabiisiioT ee 6apbepHyo GyHKIIHIO,
CIOCOOCTBYS KOJIOHHU3AIIM MUKPOOPraHU3MOB U yBeJIM4YUBast
BEpOSITHOCTb XpoHU4eckoro Bocranenus [18, 19]. C yyerom
BBIIIEN3JIOKeHHOTO CTAHOBUTCS OUEBUIHBIM HellOCPeICTBeH-
HOe BJIMSIHUe 3KCTpad3odareaabHOro peIioKca Ha CIIU3UCTYIO
CpeqiHero yxa.

m B/IIVSHUE I'OPb HA CJIYXOBYIO TPYBY

N. Johnston u coasr. (2011) moxasasnu, 9To y MaIMeHToB C
I"OPD Hapy1iteHs! GyHKITUH CITYXOBOM TPYOBI, UTO CIIOCOOCTBY-
et passutuio CO [20]. MeTaananus, mpoBefieHHbIN M. Sone 1
coaBr. (2013), Takyxe IPOIEMOHCTPHUPOBAJI, YTO KUCJIOTHOCTD
JKeJTyIOYHOTO COZIePXKMMOTO MOXKET BBI3BIBATh BOCIIAJIEHHE
Y HapyuleHue QyHKI[UU eBCTaxXueBOM TPyObl, CIIOCOOCTBYS
pasutuio CO [21]. 3TH maHHbIE TOMOTAOT OOBSICHUTD Me-
XaHU3MBI, Yepe3 KoTopbie ['OPB MoxeT crioco6cTBOBATh pas-
Butuio CO. [latoreHeTndyeckuit MexaHu3M bepeT CBoe Havasio
B HOCOIJIOTKE, B 0OJIACTH INIOTOYHBIX YCThEB CIIYXOBHIX TPYO.
XumMuyeckoe Bo3fieHCTBUe pedyiItoKTaTa Ha AaHHYIO 06JacThb
MPUBOJIUT K IIOBPEX/IEHUIO KIIETOK MeplaTe/IbHOTO 3IUTeJHs,
YTO BBI3bIBAET OTEK, BOCIAIEHHE U HapyllleHHue MyKOIIWIhap-
HOTO KJIpeHca. [lasee 3amyckaeTcs MeXaHU3M TyOapHO# AucC-
YHKIMH, CIIeICTBUEM YEro CITYXKUT U3MeHeHH e MHTPaTHMIIA-
HaJIbHOTO JaBJIeHHs U HapyllleHHe JpeHaXXHO! QyHKIuH [22].

m COCTAB KEJIYIOYHOI'O PE®/IIOKTATA
CrnenyeT OTMETHUTh, YTO COCTaB >KeIYI0UYHOTO pedIIioK-
TaTa HEOJHOPOJieH. B HeM coyiepkaTcs MpoTeoIuTHYeCKUN
¢bepMeHT MercuH ¥ ero NpeeCTBeHHUKY TTeNICUHOTeH, Ta-
CTPUKCHH, XUMO3WH U WX aHAJIOTUYHbIe MpodepMeHTsI [23].
HemnporeonuTiyeckuMy KOMIIOHEHTAMU KeJTyJJOYHOTO COKa
SIBJISIIOTCS JIN30I[UM, KapbOoaHTruipa3a, aMuiiasa, Jininasa u
npyrue. Takxke K BaXKHbIM COCTAaBHBIM 3JIEeMEHTaM OTHOCHT-
Csl COJISIHAsl KUCJIOTA M COep XKUMOe JIBeHalI[aTHIIePCTHOM
KUIITKYA — JKeJTYHbIe KUCJIOThI, TPUIICUH, JIM30JIeIUTUH [24].
VHUKaTBHBINA 3BOTIOITMOHHO CHOPMHUPOBAHHLIN Oapbep CIiv-
3UCTOM 0DOJIOUKH JKEJTy/IKa He MO3BOJISIeT ero aKTHBHOMY XU-
MHYECKOMY COIEPKMMOMY PacCIIeIIsTh COOCTBEHHbIE KIIETKU
3a CYeT MPe3NUTeTNAJIbHBIX, JTUTEIUAIbHBIX U Cy03NUTeIIH-
aJIbHBIX MEXaHW3MOB 3allUTBhI, @ TAKXKe IIUTOIPOTEKTUBHOTO
addekra npocrarmanauHoB [25]. OnHaKO MpU MOMaaHUN
peditiokTaTa BbIllle BEPXHETo MUIeBOIHOT0 CPUHKTepa, B
HOCOTJIOTKY, CITyXOBble TpyObl U 6HapabaHHYIO MOJOCTh KaK
B COCTaBe XXHMJIKOCTHOTO KOMIIOHEHTa, TaK U B BUJIe a3P030JIs
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[26] mporcxonsT BaXkHbIe TaTOPU3NOTIOTMYeCKHe HapyIIeHUsI
(YHKIIMOHUPOBAHUS SIUTEITUATIBHBIX KJIETOK.

m [TATOPU3UOJIOT'NTIECKOE
BO3JIENCTBUE PE®IIOKCA
HA CPEJTHEE YXO

Crnusucrast 060I04Ka CpefiHero yxa IpeficTaBleHa Kyou-
YeCKUM WIM [TPU3MaTUIeCKUM dIUTenneM ¢ nuddysHo pac-
CessHHBIMU OOKaJIOBUIHBIMU KiieTkamu [27]. Bombiias yacTs
HOKaJIOBUIHBIX KJIETOK PaclojiokeHa Y TUMITaHaJIbHOTO YCThs
1 popMUpyeT IOBepXHOCTHO-aKTUBHBIIN CEKPeT, COflep Kall[Hii
JIeIUTHH, JINMUIbI U MYKOIOJINCaXapU/bl, YMeHbIIaloIe
[IOBepXHOCTHOe HaTshkeHHe. [IJI0THOCTh pecHUYeK YBelIndu-
BaeTCs 110 Mepe NPUOIMXeHNsI HOCOITIOTOYHOTO YCThsl, YTO
obecnieurBaet apeHax ciusu [28-30]. pH cpemsl cpemHero
yXa CIUTaeTCs] HeWTpalbHOM, U, O-BUIUMOMY, IPOHUKAOIIHe
Yyepe3 CIIyXOBYIO TPyOy ¢pepMeHTHI XeTyI0YHOT0 COKa MHaK-
TUBUPYIOTCS B 6apabanHoi nonoctu. OfHAKO MPU YaCThIX U
PeryJispHbIX BEICOKUX pPedIIioKcax Coep>XKUMOTr0 BePXHUX OT-
nemnoB KKT mpoucxoguT HaKOIUIeHHEe U TPOTeOTUTHYeCKast
aKTHUBAIYs TeTlicHa B 6apabanHoi monocty. bosee Toro, 3a
CUeT BBIIIIeYKa3aHHOIO MeXaHW3Ma IIPOUCXOINT CHikeHHe pH
cpenbl 6apabaHHOM IOJIOCTH, YTO CIIOCODCTBYET YCUIIEHHIO Ka-
yctudeckoro adpdexra [31, 32]. Kpome noteHuanbpHOM omac-
HOCTH perypruTaliy IelCuHa U COMITHOM KUCIIOTHI B TIOJIOCTD
cpenHero yxa, 6oJjiee IPOrHOCTUYECKU HebIaronpusSTHBIM
BO37IeHCTBUEM 00/1aJaloT KOMIIOHEeHTHI IBeHa [IIaTUIIepPCTHOM
KHUIIKY, CoflepKallyecs B )XelyJo9HoM peduttokTaTe. OnHOM
13 KJTIOUEeBBIX IPUYHH YXYIIIeHHUsI COCTOSIHUS CITU3UCTOM 060-
JIOUKU SIBJISIETCSI BO3/IeHCTBHE PACTBOPUMBIX JKeTIHBIX KHCIIOT,
KOTOpbIe B HEMOHHU3UPOBAHHOU TUIIODUIBLHOMN popMe cIio-
COOHBI IPOHUKATL B KIeTkH snuTenus [32]. UccnenoBanus
10Ka3aJId, YTO XKeJTYb MOXeT BhI3bIBaTh JIeCTPYKIIUIO KIIeTOK
CJTM3UCTOM 000JIOYKY ITPY pa3iIMyYHbIX YpoBHAX pH: Taypoxo-
JieBasl KMCJIOTa OKa3blBaeT MaKCUMAaJIbHBINA NIOBPEXAAIOIINNA
addekr npu pH 1,5, a xeHoeOKCHXOMIEBas KUCIOTa — Iipu pH
7,4 [33, 34]. Kpome Toro, B peduitokTaTe MOTYT IIPUCYTCTBO-
BaTh Kak IeIlCHH, TaK U KeT4YHble KUCJIOTHI, YTO YCUIIMBAeT
TOBpeX/iatoliee IelCTBYe Ha CIM3UCTYIO 060JI0uKy [34].

Ha kjieTouHOM ypOBHe IelcHH, COJsiHasI KUCIOoTa U OuiI-
JIMapHble KOMIIOHEHTH! BBI3BIBAIOT UCTOIIEHNWEe OCHOBHBIX
3alIUTHBIX OEJIKOB, TAKMX Kak KapboaHTuapa3a, MoBpex/ie-
HHe MUTOXOHJIPUM U NOBBIIIeHNe TPOAYKIUU IIPOBOCIIAJIH-
TeJbHBIX UTOKKMHOB. B wactHOCTH, R.C. O'Reilly u coasrt.
(2015) onybimkoBaiIu pe3ybTaThl CBOMX HCCJIEIOBAaHUH,
r1e 0BT OTMedeH TIOBBIIIIeHHBIM YpoBeHb 3Kkcnpeccud 1L-8
— NIPOBOCHAIUTENIBHOTO IUTOKKHA, CIOCOOCTBYIOIETO BhI-
paboTke MyIIMHA KJIeTKaMU CJIM3UCTOM 6apabaHHOM MOIOCTU
y narenToB ¢ ['OPE [35]. Ilomumo 3HaYMMOM 3KCIIpeccuu
npoBocnaauTeNbHoro rmutokuna I1L-8, L.Lei u coast. (2021)
OTMETHJIU TIOBbITIeHre akTUBHOCTH TNF-a B 6apabaHHo# 1o-
JIOCTH Y TIAI[eHTOB C XPOHUYECKUM 3KCCYIaTUBHBIM CPeTHIM
otutoM Ha ¢pone JIOP [31]. TNF-a cunresupyercs snurenu-
aJIbHBIMU KJIeTKaMH, UHIYIIUPYS OCTPYIo ¢pa3y BoCIajeHus U
aKTUBHPYS OpyTHe IIUTOKUHEI. B TeyeHre mporpeccupoBaHust
xpoHudeckoro 3aboneBanus TNF-a BiuseT Ha nponudepa-
1yto pubpoOIaCcTOB U Pa3BUTHE XPOHUYIECKOTO CPeHero OT-
vta. Takxke 3TO TPyNIIoi aBTOPOB OBIJIO OTMeYeHO, YTO Y
IAIMeHTOB C XPOHUYeCKUM 3KCCYOATUBHBIM CPeIHUM OTUTOM
(X3CO) u napunrodapunreanisHbiM pedittokcoM (JIPP) garme
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0TMeYaJioCh IPUCYTCTBUe DaKTepUaibHOM UHPEKINH B I10-
JIOCTH CPeHero yxa, 4eM y MalMeHToB 6e3 COMyTCTRYIOLIeH
[IATOJIOTHU BEPXHUX OTIEJIOB JXKeJIyJOYHO-KUIIIeYHOTO TPaKTa
(KKT) [31]. [Tomy4yenHble [aHHbIe TOTYEPKUBAIOT peHOMEH
WICTOIIeHHS SIIUTEITNAIbHOTO Haphepa IpU peryiispHoii peryp-
TUTAIMH XKeTyIOYHOTO COIep>KUMOro B 6apabaHHYIO MOJIOCTb.

Bce panee mpejcraBieHHble MEXaHU3MBI CIIOCOOCTBYIOT
¢opMUpoBaHUIO JIUTEILHOTO BOCIAIeHusl B bapabaHHOM
IIOJIOCTY U HApYIIEHUIO eCTeCTBeHHOM 3BaKyalluu OT/erisie-
Moro. CHayana BOCHalIUTeIbHBIN [TPOIeCC OXBaThIBAeT Hello-
CpeliCTBeHHO TepeIHeHKHUHN OoT/lenl bapabaHHOM MOJIOCTH,
I7ie CIM3UCTas MIpefiCTaBieHa CeKpPeTOPHBIMU PeCHUTYAThIMU
KJIeTKaMHU, 006ecredyrBaoIIMUA MYKOITWINAPHBIA KIUPEeHC.
Hanee perysnspHoe NoCTyIlJleHHe B 6apabaHHYIO MOJIOCTh
KHUCJIOTHBIX KOMIIOHEHTOB U UX BO3[eHCTBHe Ha KJIeTOYHOM
YPOBHE CIIOCOOCTBYIOT paclpoCTpaHeHHIO BOCIIAIUTeIbHOM
JlereHepalvy CIIM3UCTOU Ha 3alHeBepXHUM OTIeJI, pacIoiio-
>KeHHBIN HaJl TUMITaHAIbHOM Aradparmoii. CrieicTBHEM OXBa-
Ta BOCHaJIeHUeM CJIM3UCTOr0O MOKPOBAa B 3MIUTUMIIaHYMe, Ya-
CTUYHO B PeTPOTHUMIIaHYMe, Telllepe U ssi9eiikaxX COCIeBUTHOTO
OTPOCTKA, SIBJISIeTCSI HapyllleHHe ra3o00MeHa B CTPYKTypax
CPefIHero yxa, YTo IPUBOAUT K 00pa30BaHMIO PeTPaKIIMOHHBIX
KapMaHOB OapabaHHOM nepenonku [28, 36, 37].

C ydeToM MoJy4eHHBIX JaHHBIX ponib ['JPB, a ocobenno
ee pedpaKkTepHBIX K Tepanuu GOpM, CTAaHOBUTCS KpaiiHe BaXk-
HO B maToreHe3e ¢pOpMUPOBaHUS KaK OCTPOTO, TaK U 3aTsDK-
HOTO BOCIIaJIeHus B TOJIOCTH cpefiHero yxa. MccienoBanue
J.R. Lechien u coasrt. (2012) noka3zasno, 4To y MalleHTOB C
I'OPB vacrota pa3sutus CO 6buta Ha 15% BhIlIe 10 cpaBHe-
HUIO C KOHTPOJIBHOM Tpymmoii [38]. OTu JaHHbIe COIIaCyIOTCs
c pesynbTratamu KucciiefoBanus M.A. Qadeer u coasr. (2005),
KOTOpbIe 00HapYXXWiH, YTo Y nanueHToB ¢ I'OPE yactora xpo-
HHUYECKOTO CpeJHero oTHuTa Oblja 3HAUYKUTeJIbHO Bhile [39].
O6a uccnenoBaHus MOJYEPKUBAIOT BaYKHOCTh MOHUTOPHHTA
COCTOSIHUS yxa y nmarnuenToB ¢ ['OPE.

m BIIMSTHUE I'OPb HA $OPMUPOBAHUE
XPOHUYECKOI'O CPEJHET'O OTUTA

B uzydenun npuuuH GoOpMUpPOBAHUS Pa3NUYHBIX GOPM
xpoHudeckoro cpegHero otuTa (XCO) Takke UrpaeT HeMaJIo-
Ba)XKHYIO POJib (HaKTOP BO3IENCTBUs 3KCTPa’30dareabHOTo
pedimiokca [40, 41]. Tak, 10 MHEHUIO OTEYeCTBEHHBIX U 3apy-
GEeXXHBIX UCCIIeJIOBATENIeH, perypruTarys XKeTyJJOYHbIX KOMIIO-
HEeHTOB B 6apabaHHYIO MOJIOCTb NIPUBOJIUT K aJIbTepalvu CJId-
3UCTOM 0607104KY, POPMUPOBAHKMIO MYKO3UTA U MOATIEP>KaHUIO
Tiporiecca Bocnanenus [42, 43]. [1pu u3y4eHnr NpUIUHHO-CIIe]-
ctBeHHbIX cBsizedt ['OPB 1 XCO ycTaHOB/IEHO, YTO BBICOKMIA
pedIIIOKC He TOJIbKO YCHIIMBAET JiereHepaTUBHbIE TIPOIeCCHI B
TIOJIOCTH CPETHET0 yXa, HO U CHIDKAeT 3GGbeKTUBHOCTh PEKOH-
CTPYKTHBHOTO oriepatiBHOro Jiedenust XCO [44, 45].

PaccmarpuBas Bonpoc 0 maToreHeTHYecKOM BIIMSHUU
I'OPB Ha dopMupoBaHue BOCIAIeHUsI B TIOJIOCTAX CpefHe-
ro yxa, E. ViliuSyté u coasr. (2015) onybmuKkoBanu faHHbIe
0 HAJIMYUM B3aUMOCBSI3U MEXY NeprudepruieckuM rojioBo-
Kpy>keHHeM U BHelHUIIeBOgHBIM pediiokcoM. CoriacHO UX
TUIIOTe3e, COJISTHAsl KUCJIOTA, EeIICUH U JKeTYHbIe KUCIJIOTHI
CIIOCOOHBI OKa3bIBaTh OBPEXKAOIIEe BO3IEHCTBHE He TOJIBKO
Ha CJIU3UCTYIO, HO Y Ha IIellb CJIYXOBBIX KOCTOYeK, BhI3bIBasI
HX Kapuec U CKJepoTHyeckyio ¢ukcanuio. B pesynbrare y
MAlMeHTa MOKET OTMeYaThCsl HU3KOYaCTOTHBIN IITYM, a TaKXKe

www.innoscience.ru



Science & Innovations in Medicine Vol.9(3)/2024

HapyllIeHre BeCTUOYIIIPHOW CUCTeMBbI B BUJIe TIOSIBJIeHUS I1e-
pudeprieckoro roloBoKpyxeHus [45].

m DKCTPAD30PATEAJIBHBIN PE®DIFOKC
U TUMITIAHOCKJIEPO3

Teopyto BO3HHKHOBEHUS! 1 Pa3BUTHS TUMITAHOCKJIEpO3a Y TIa-
1eHToB ¢ XCO Takke acCOIMUPYIOT C HaTOPH3HUOIOIIeCKUM
Bo3neiictBueM ['OPB. TuMnaHockepoTudeckye OMsIiKy Gpop-
MUPYIOTCS B pesyJbTare GpUOpOIIIaCTHYeCKYX U leTeHepaTUBHBIX
M3MEeHEeHHI MYKOIIepUOCTa B 30HaX CEPO3HOI0 BOCHaeHus [46,
47]. PerynsipHblii pediTIOKC arpeCCHBHBIX KOMIIOHEHTOB U3 BepX-
Hux otzesnoB KKT nonneprxuBaeT BHICOKUE YPOBEHb IIPOBOCTIA-
JIUTEJIBHBIX ITATOKUHOB U OKa3bIBaeT IpsIMOe IIUTOTOKCUIeCKoe
JlefiCTBYE Ha NTOI3IIUTENMAJIbHBINA COeAMHUTEIbHOTKAHHBIN CIIOU
CJIM3UCTOM 000JOYKH, BHICTHIIAOIIEN KOCTHBIE CTEHKH CPETHErO
yXa U CITyXOBbIe KOCTOYKH [48, 49]. OnHaKo GObIIIOe KOJTMYeCTBO
aBTOPOB MCCJIeIOBAHMH B JTAHHOM 0O/TACTH CBSI3bIBAIOT BO3HUKHO-
BeHHe TUMIIAHOCKJIEPOTUIeCKUX M3MeHeHHit He C XUMUYeCKUM
BO3MIeNCTBYEM pedITIOKTaTa, a B OOJIbIIel CTeleHH C TIepCHUCTeH-
Ivieit B ojiocTy cpefHero yxa H.pylori.

m B/IMSTHUWE H. PYLORI HA ITIATOT'EHE3 CO

Panee npennonaranock, 4To XXeJyoK SBJIseTCs eqUHCTBeH-
HBbIM UCTOYHHUKOM OOuTaHUS HaHHOU bakTepun. C TedeHHeM
BpeMeHH ObUTO BBISIBIIEHO NpUcyTCTBUe H. pylori B CTpyKType
3yOHBIX HAJIOXKeHUH, B POTOBO [TOJIOCTH, CJIOHe, MUHIAJIMHAX
Y aJIeHOMIHON TKaHH, Ha MIOBEPXHOCTH CJIM3UCTON 060II04-
KU OKOJIOHOCOBBIX T1a3yX, IIOJIUIIOB ITOJIOCTH HOCA, a TaKXe B
6apabannoi nojocty [50]. BonbIIMHCTBO aBTOPOB CXOMUTCS
BO MHeHHH, 4To H. pylori — cnvpaneBuiHas TpaMOTpULIaTe -
Has 6aKTepust — CII0COOHAa WHUIIMUPOBATh U TIOAIep>KHUBATh
JUIATENIbHBIN BOCHAIUTENIbHBIN ITPOIeCC B IIOJIOCTU CPeIHEeTo
yXa, KaK ¥ 110001 MUKpPOOPraHu3M, YTO MOATBepXXIaeTcs 00-
IITUPHBIMH UCCIIeJIOBAaHUSIMU B TaHHOM obmactu [51]. BmecTe
C TeM UMeIOTCsI Hay4Hble paboThl, I7ie IIPYU U3yYeHUH TUCTOJO-
rMYecKux 06pasIoB TUMITAHOCKJIEPOTHYECKUX OJIAIIeK U CITH-
3ucToit bapabaHHO nosocTH Ha Hanuuue H. pylori meTomoM
[1LIP 6b1 mosTyyeH OTPUIATENIbHBIN pe3ynbTar [52].

B nayuHo# mureparype posb H. pylori oTMeueHa He TONBKO
B pOpPMHPOBaHUM THMIIAHOCKJIEPOTHYeCKX n3MeHeHui. P. Du
u coasr. (2020) nmpoBemnu cucTeMaTH4YecKuii 0030p JINTepaTyphl
cpenu 10 KpYIIHBIX UCCTIEA0BAHMM «CITydait — KOHTPOJIbY». AHa-
JIU3 KIIMHUYeCKUX JaHHBIX 110Ka3aJl, YTO Y MAI[UeHTOB C ceKkpe-
TOPHBIM CPeJHUM OTUTOM KoHIleHTpauus H. pylori B obpasuax
OT/IeNIsIeMOro U3 Cpe[JHero yxa U B XeJyziKe Obliia 3HaUMTeIbHO
BBIIIle, YeM Y NalieHToB 6e3 3KCCYAaTUBHOIO CpeIHero OTUTa.
JTu NaHHbIe YKa3bIBalOT Ha BO3MOXKHOe yuactie H. pylori B ma-
ToreHe3e pOPMUPOBAHUS BOCTIJIeHHsI B IIOJIOCTU CPeIHero yxa
[53]. OnHaxo apyrve ucciaenoBaresy, Takye Kak A. Jeyakumar
u coasT. (2018), ucmoneays MeTor amiuiguKanuy reqa 16S
pPHK, mpucyrctBus H. pylori B akccynaTe U3 cpelHero yxa He
obnapyxwu [54]. B coto ouepens M.A. Damghani u coasr.
(2020) B cBOEM HCCIIEIOBAaHUH A0Ka3aay, 4to H. pylori sBiset-
Cs1 OITHOM M3 BAXKHBIX OAKTEPUI, UTPAIOIIKX POJTb B ITAaTOreHe3e
OKCCYIaTUBHOTO CpefiHero otuTa [55].

[Tomy4eHHbIe pa3IMYHBIMU aBTOPaMH JJOBOJIBHO IIPOTHUBO-
peumBBle pe3yibTaThl, Kacatomuecs poiau H. pylori B matore-
He3ze pa3BuThs XCO U TUMIIAHOCKJIePO3a, CBUETeIbCTBYIOT
0 TOM, 4TO B JIaHHOM 0671acTy TpebyeTcs Hosbliiee KOIUIeCTBO
WCCJIe[IOBaHUM.
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m /IABOPATOPHO-UHCTPYMEHTA/JIbHBIE
BO3MOKHOCTU ITIOATBEPKIEHUA
BIIMSIHUSA 'SP HA ®OPMUPOBAHUE
ITATOJIOT'A CPEJIHEI'O YXA

Ha ceronmusmnuil eHb POBeiIeHO 3HAYNMOe KOJIMYeCTBO
Hay4YHBIX TPYIOOB B 00aCTH MOMCKa U 0O0CHOBaHUS B3au-
MOCBSI3H MeX/ly BHEIUIIeBOAHbIMU TposiBieHusMu I'OPb u
¢opMupoBaHUeM pa3IMYHBIX BUAOB BOCIATEHUS B IIOJIOCTU
cpenHero yxa. [lo Hamemy MHeHMIO, BaXXKHBIM OTKPBITHEM,
MOATBEPXXJAIOIIUM I1aTOJIOTUYeCcKoe BIHsSHUE BBICOKOTO
peduiokca, siBisieTcst 0OHapy>XKeHre B TIOJIOCTU CpefJHero yxa
MeTiCHA MeToJI0OM UMMYHOdepMeHTHOTO aHaju3a. BriepBrie
3TO OTKpBITHe ObLI0 omybnrkoBaHo B 2002 roxmy A. Tasker u
coagT. (2002) 1 03BOMIIO YUeHBIM HOTy4aTh O0jlee TOUHbIe
Y IOCTOBepHbIe JaHHbIE B AAJIbHEHTIINX UCCIIeIOBaHUsX [56].
Coracuo uccinemoBanuio H.N. Luo u coasr. (2014), ericu u
MeTICUHOTeH MOT'YT IPUCYTCTBOBATh B ITOJIOCTH CPeJJHero yxa
y MaIMeHTOoB, He CTPaJlaloIuX Jop-3aboseBaHusMu. OgHAKO
UX KOHIleHTpaIus B yxe 3HaunmMo Hipke [57]. R.C. O’Reilly
u coasT. (2008), usydas comepxumoe 6apabaHHBIX IIOIOCTe
y MaIMeHTOB C HellepOPTAaTUBHBIM CPeJHUM OTHUTOM, TaK-
ke 0OHAPY>XWIIH, YTO KOHIIeHTpallKs IeliciHa A B 3KccyzaTe
HapabanHo# nostocTy Bhllle y nanueHToB ¢ ['OPD [32]. Ilen-
CUH A BCTpedaeTcs TOJIBKO B XKelIyKe, TI03TOMY UMEHHO 3Ta
n3odopMa pepMeHTa CIUTALTCS IOCTOBEPHBIM OHMOMapKepoM
perypruraiuu pedyJrokTara B IIOJIOCTb CpefiHero yxa [58].

CoBpeMeHHbIe TUaTHOCTUYeCKHe MeTOMbl, TI03BOJISIONINe
BBISBJIATE $pakiuy nerncuHa U H. pylori B mosocTu cpenHero
yXa, OITBEeP>K/Ial0T FUIIOTe3y O TPaHCTyOapHOM perypruTaiiu
KeJTyZIOUHOTO COZIEPXKUMOTO0 B CpefiHee YX0, YTO YKa3bIBaeT Ha
CyliecTBOBaHHUe oTodapUHIeaqbHOro pedurokca. Pukcarus
SKCTpas3odareaabHbIX pediiioKCOB MpH momoriy 24-pH M-
MeJJaHCOMETPHH, a TaKXKe aHaJI3 UX COCTaBa B COBOKYITHOCTH
C ompesiesieHHeM (ppakIyy IelCHHA B MTOJIOCTU CPeIqHero yxa
JAIOT NpefiCTaB/ieHNe O HelloCPeICTBeHHOM BIIMSTHUM KOM-
MIOHEHTOB >KeJTyOYHOTO COMIeP>KMMOr0 Ha BOCHAJIUTENIbHBIN
IIpoIiecC B MOJIOCTH CpelHero yxXa. Y YUThIBask BHICOKYIO IIO-
BPeXJAIONIYI0 CIIOCOOHOCTh pediIioKTaTa B TOPTaHOITIOTKE
Y HOCOIJIOTKe BIIJIOTh 0 pOPMUPOBAHUS HEOMJIaCTUIeCKUX
MIPOIIeCCOB, I0CTATOYHO ONPOMETYMBO CTAaBUTh IO/l COMHEHMe
CXOXKee IIMTOTOKCHYECKOe BO3eHCTBHE Ha KIIeTKU CIIM3UCTON
000JI0YKY U TIOICITU3UCTOTO STUTeHsI 6apabaHHOHN MOJIOCTH.
BeposiTHO, onncaHHbIe paHee HO30JI0TUHU OT 3KCCYIaTUBHOTO
CpeIHero OTHTa 10 TUMITAHOCKJIepO3a SIBJISIOTCS 3BeHbSIMU eJIH-
HO¥ MaTOTUCTOIOTMIeCKOM TpaHChOPMaIIH CJIM3UCTOM CpefiHe-
T'0 yXa IOJ1 BITMSIHUEM JUTUTeNIbHOTO U peryisipHOTO BO3IeHCTBUS
TIeTICHHA, COJISTHON KUCTIOTHI, @ TaKXKe XKeJTYHBIX KUCTIOT.

m SAKJIFOYEHUE

Pe3yrnbTaThl pa3nuyHbIX UCCIEJ0BAaHUE ONHO3HAYHO CBHUe-
TeJIbCTBYIOT O TOM, YTO CYIIeCTBYeT 3Ha9KMasi CBSI3b MeXIy
CO u I'OPE y B3pocibix. MeTaaHanu3bl, KpyIHbIE KIWHHYE-
CKHe U IPOCIeKTUBHbIe UCCIIeJOBAaHHUS ITIOATBEPXKIAIOT, 9TO
I'OPB sBnsetcs paxkropom pucka s passurus CO y B3poc-
JIBIX [TAIlMeHTOB.

MynbTUIUCIUILIMHAPHBIA TOIX0M K IOHUMAaHHUIO Mexa-
HHU3MOB (HOPMHPOBAHHMS BOCIAJIUTEIbHBIX PEAKIUi, a TaKKe
BHeJ[peHHe HOBBIX IMarHOCTUYECKUX U JIedeOHBIX aJITOPUTMOB
IIOMOT'YT YITy4IITATh Ka4eCTBO XKU3HU [TAIIMeHTOB C CUMIITOMa-
mu I'OPb u maronorueit cpegHero yxa.
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JlanmbHelilliee pa3BUTHe U pacIIUpeHHe UCCIIeJJOBaHUN B
IaHHOM obsactu OyzmeT crocobCcTBOBaTh pa3BUTHIO Dosee

3¢PEeKTUBHBIX CXeM U CTpaTeryii JiedeHvs MalueHToB, CTpaza-
torux kak CO, tak u ['OPB-accorumpoBaHHOM TIATONOTHEH. P
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OnepaTuBHOe NnevyeHune XoHapanbHbIX AedekToB
KOJIEHHOrO cycTaBa U HOBbIW B3rnsa Ha ponb
M MEecTo MO3au4yHOW ayTOXOHAPOMSIaCTUKU

I.N. KotenbHukos, A.C. Kynawes, 10.B. Jlapues, C.[1. 3yeB-PaTHukoB,
O.A. OQonrywkuH, B.I. AcaTtpsH, H.[. LLlep6aToB

®rb0Yy BO «Camapckuin rocyaapCTBEHHbIN MEAUUMHCKUA YHUBEPCUTET?
MuHsgpasa Poccun (Camapa, Poccuitckas ®enepaums)

AHHOTaUuA

B cratbe TpeCcTaBiIeH AHAJIUTAYeCKUU 0630p MIPUMEHSIOIUXCS B HACTOs -
1iee BpeMsi CI0CO60B OPraHOCOXPaHSIOIIero OlepaTUBHOIO JIeUeHusl XOH-
APaJIbHBIX He(l)eKTOB KOJIEHHOTI'O CyCTaBa C HOBI/IL[I/IIZ WX MMaTOTeHeTUu4eCKOU
HalpaBJieHHOCTH. IIpeficTaBiieHa cucTeMaTy3anysl U IaHbl CpaBHUTeJIbHbIE
XapaKTepuCTUKU MeTOJOB cyCTaB0c6epera}0Luer0 XUPYPTUYeCKOT0 JIeYeHUs
IalfMeHToB }laHHOﬁ KaTeropuu C KpUTUIeCKUM aHaJIM30M Pa3jIMYHbIX Bapy-
AHTOB OHepaLIHfI, NIPUMEeHSIOINXCA ITPU TIOJTHOCJIOMHBIX U TIeHeTPUPYIOIUX
JedekTax rMalIMHOBOIO XpsIa. JleTaqbHO pacCMOTpeH OIMH M3 OCHOBHBIX
crocobos oneparuBHoro jedenus fedextos Il u IV creneneit (mo ICRS)
— MO3aM4Has XOHJIPOIUIACTHKA. JlaHa aHAJIMTHUYeCcKas OIleHKa MOKa3aHUi,
HpOTHBOHOKaSaHHﬁ u yCJIOBHI?‘I JUUISI BBIITOJTHEHUW ST MO3au4YHOU ayTOIIaCTH-
KM CyCTaBHBIX IIOBEDXHOCTeM KOJIEHHOI'O CyCTaBa B acClleKTe UCTOPUYeCKOU
PEeTPOCIIeKTUBLI U pe3yJIbTaToOB HCCHEHOB&HHﬂ HacCTosIero BpeMeHu. Cq)Op-
MYJIUPOBaHbl JUCKYCCHAOHHBIE IIOJIOXKEeHUd U HpO6J’IEMLI MCIIOJIb30BaHUS
KJIaCCHYEeCKOI0 BapUaHTa MO3aMdHOM XOH/IPOILIACTHKY IIPY ee IPUMeHeHU!

B CJIy4ae AeCTPYKTHBHO-IUCTPOGHUIECKOrO reHe3a 0CTeOXOHPAIBHOIO fie-
¢exra. BeiHeceHbI 7151 06Cy>XIeHHs JOrMaTHYeCKye yCTaHOBKY B OTHOLIIEHUH
MO3aUYHOM XOH/POIUIACTUKH, TPebyIolIiye 110 OTHOIIEHHIO K cebe KpuTHde-
CKOTO IlepecMoTpa.

ABTOpaMy IpefiCcTaBlIeHb! U MOAPOOHO OIMCAHEI pa3paboTaHHbIe HOBBIE
CrOCO6B! MO3aNYHOM XOHAPOIUIACTHKY, OCHOBAaHHbIE Ha MOTyYeHHbIX B Ha-
CcTosiiiee BpeMst IIPeJICTAB/IEHHSIX O [IaTOreHe3e 0CTe0apTPo3a 1 0CTEOHEeKPo3a
KOJIEHHOTO CyCTaBa, a TaKXke POJIi CyOXOH/PabHON KOCTH B Pa3BUTHH KaK
yKa3aHHBIX 3a00JIeBaHMI, TaK U aCCOIMMPOBAHHBIX C HUMH JlepeKTax CyCcTaB-
Horo xpsima. OnucaHbl pa3zpaboTaHHbEIE aBTOPAaMU XHPYPridecKre HHCTPY-
MEHTHI /TS PeajIM3alliy HOBBIX CII0COO0B XOHPOIIACTHKH.

KurroueBsIe €l10Ba: 0CTE0apTPO3, TMAIMHOBBIN XPsilll, IepeKT XpsiIiia, KoJeH-
HbIN CyCTaB, XOH/POIIACTHKA, MO3aWYHast XOH/IPOIIACTHKA.
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Abstract

The review article presents the analysis of current organ-preserving surgical
treatment methods for chondral defects of the knee joint from the standpoint of
their pathogenesis. We systematized and provided comparative characteristics
of the methods of joint-preserving surgical treatment of patients of this
category with a critical analysis of various types of operations used for full-
thickness and penetrating hyaline cartilage defects. Mosaic chondroplasty,
one of the leading methods of surgical treatment for III- and IV-degrees
defects (according to the ICRS classification), was considered in detail. The
indications, contraindications and conditions for performing mosaic autoplasty
of the articular surfaces of the knee joint were analyzed using the historical
retrospective and the results of current research. We outlined several debatable
provisions and problems of using the classical version of mosaic chondroplasty

TpaBmartonorus u oproneams

in case of destructive-dystrophic genesis of the osteochondral defect. The
dogmatic approaches to chondroplasty were raised for discussion, as we
consider them requiring critical revision.

The authors presented a detailed description of the developed new methods
of mosaic chondroplasty relying on the current understanding of the
pathogenesis of the knee osteoarthritis and osteonecrosis, as well as the role
of the subchondral bone in the development of both these conditions and
associated articular cartilage defects. The surgical instruments developed by
the authors for the new methods of chondroplasty were described.
Keywords: osteoarthritis, hyaline cartilage, cartilage defect, knee joint,
chondroplasty, mosaic chondroplasty.
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m AKTYAJIBHOCTbD
MeJlI/II_[I/IHCKaH [IOMOIIb TIallMeHTaM, CTpajamolluM Jie-
CTPYKTUBHO-JUCTPOPUIECKOH HaTOI0rneil KoJIeHHOTo
CyCTaBa, IPOA0JDKAeT OCTaBaThCs aKTyaIbHOM ITpobieMoi co-
BpeMeHHO! OpTOIIeINH, a XUPYprudeckas KOppeKIHsl ComyT-
CTBYIOIIIMX UM JIOKAJIbHBIX TIOBPeX/IeHUI CyCTaBHBIX II0BepX-
HOCTe} IpeficTaBiIseT COOOM TPyAHEeHIIyIo 3aa4y AJIs Bpayda.
3JT0 00yCIIOBJIEHO TeM, YTo JIT000i cityyalt, mpe/icTaBIeHHbIN
Jaxke HeOOJIBIIKM IO IUIOIIAAN [TOBPeXIeHUeM XPSIeBOt U
KOCTHOM TKaHel, pacCMaTpUBAIOT KaK TshKeJjloe MopakeHHe
CyCTaBa C BEICOKMM PHCKOM Pa3BUTHS WK IPOrpPeCcCUPOBaHUS
BTOPUYHBIX IeCTPYKTUBHO-TUCTPOGUILCKUX U3MEHeHUN U
BbIpPa)KeHHBIX PYHKIIMOHABHBIX HapyleHuit [1-3].

PaccmatpuBast crioco6bl OriepaTHBHOTO JIeueHUs TTalieHTOB
C JIOKQJIbHBIMHU ITOPa’KeHUsIMH CyCTaBHBIX IIOBEPXHOCTeH, pas-
BHBAIOILIUMHUCS IIPU OCTE0apTPO3e, 0CTeOHEKPO3e U pacceKaro-
IIeM OCTeOXOHJPUTe KOJIeHHOTO CYyCTaBa, ClelyeT OTMeTUTb,
YTO OHH, KaK IPaBWIO, IIpe/ICTaBIIeHbI [TOJIHOCIOWHBIMU U
neHetpupytonumu aedekramu III u IV creneneit mo ICRS
(International Cartilage Repare Society) u nmatoreHeTudecku
MIPeCTaBJISIIOT OO0 KOHeYHOe ITPOsiBIIeHUe JeCTPYKTHBHO-
IUCTPOPUIECKUX U3MEHEeHHUN HeloCpeCTBeHHO XPSIIeBon
TKaHH U, 9TO UMeeT BaXkKHeHIllee 3HaUYeHNe, CyOXOHAPaIbHOM
Koctu [4-7].

HecMoTps Ha mupoxoe pasBUTHe OpraHO3aMeNIalouX
XUPYPTUYeCKUX TeXHOJIOTUM B BHJle OIHOMBIIIEIKOBOIO U
TOTAJILHOTO 3HJIONIPOTE3MPOBaHUSI KOJIEHHOTO CyCTaBa, Ipu-
MeHsIeMBIX B TOM YHCIIe [IPY JIOKAJIbHBIX XOHIPAJIbHBIX Jedek-
Tax, B HaCTosiIlee BpeMs BCe OOJBIIYIO aKTyalbHOCTh IIPU-
00OpeTaloT OpraHoCOXpaHsIoIINe CII0COOB! XUPYPrUieCKUX

www.innoscience.ru

PEKOHCTPYKIIYH, KOTOPble CTaHOBATCS peallbHOM ajlbTepHa-
TUBOM CyCTaBO3aMeIIAI0IIKM OTlepalyisiM. JTO CBSA3aHO KaK Co
3HAUUTEJIbHBIM YHMCIJIOM OCJIOKHEHUI 3HAOMPOTe3UpOBaHHS,
TaK U C U3BeCTHOM MTPo6JIeMOoit 0XXUIaHUH U YIOBIeTBOPEH-
HOCTBIO IIAIIMEeHTOB PeallbHbIMU KITMHUYeCKUMU pe3ysIbTaTaMU
[apIyaibHON U TOTAJIbHOM 3aMeHBI CyCTaBa, KOTopasi COCTaB-
JISIeT, TI0 Pa3HbIM JaHHBIM, He 6oree 60% [8-10].

Poct yncra BhIONHSEMBIX OPraHOCOXPAHSIOMIUX PeKOH-
CTPYKLIMH CyCTaBHBIX [I0OBEPXHOCTel KOJIeHHOI'O CyCTaBa y I1a-
IIUEHTOB C TIOJTHOCJIOMHBIMU JieeKTaMU 0ObSICHSIETCS TaKxKe
U TeM, YTO TopakeHus ruanuHoBoro xpsia I u Il creneneit
(mo ICRS) mipu ocTeoapTpo3e 1 pacCeKarolieM 0CTeOXOHIPUTe
He UMeIOT KJIMHUYeCKUX MPOSIBIeHUIN U COOTBETCTBEHHO He
BBIHY>KIAIOT IAI[MeHTOB 00PaIaThCs 32 MeAUIIMHCKOM IIOMO-
IIBIO, @ PaHHHUe CTa/IMM OCTeOHEeKPO03a, KOTOpHIe ellle He COIpo-
BOXIAIOTCSI GOPMUPOBaHMEM JIOKQJIbHOTO aHAaTOMUYEeCKOTr0
cybcrpara 3ab05eBaHus, 1al0T BhIpa)KeHHBIM TOJIOKUTe IbHBIN
OTBeT Ha KOMIIJIeKCHOe KoHCepBaTuBHOe jiededue [11, 12].

Bakuelimym ¢pakTopoM, KOTOPBIHM 3HAUUTENILHO YCyTyOrsieT
pobsieMy OIlepaTUBHOTO JIedeHus MAIleHTOB C OrpaHUYeH-
HBIMU IIOpPa’KeHUSIMU CyCTaBHBIX IIOBEPXHOCTel KOJIeHHOTO
CyCTaBa, SBJIIeTCs Y3KUI CIIEKTP BO3MOXKHOCTEH OTe4eCTBeH-
HBIX OPTOIENIOB B YaCTHU PEeKOHCTPYKTHBHOM XUPYpPruu. JTO
00yCJIOB/IEHO TeM, 4TO B TeKYIIlei HCTOPUYeCcKoH MepCrieKTHRe
CYIIIeCTBYIOT 3HaUUTe/IbHbIe OrPaHUYeHHs, a B OOJIBIIMHCTBE
ClTy4aeB — HEJTOCTYITHOCTb MCIIOIb30BaHUS psifia OHOTeXHOIIO-
TUi ¥ HeOOXOAUMOT0 BEICOKOTEXHOJIOTMYHOTO CIIelHaIu3UpO-
BaHHOTO 0OOPYAOBAHUS Y XUPYPTrHUECKOT0 MHCTPYMEHTapHsl.
A BBICOKAsi CTOMMOCTb ITPe/ICTaB/IeHHBIX HA CETOHSIIIHUI 1eHb
OUONIOrMYeCcKUX U CUHTETUYIeCKUX MaTepHasioB 3apy0e)kHOro
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TIPOM3BOJICTBA, PABHO KaK U XUPYPrUYeCKUX UHCTPYMEHTOB U
1X HabOpOB, oIperiesisieT IlepeaklieHTHPOBaHe HayYHOH, MpakK-
TUYeCKOU Y NPOM3BOICTBEHHOU COCTABJISIIOIIEeN POCCUMCKOIO
11podecCrOHaIBLHOTO OPTONEeUYeCKOTr0 COO0IeCcTBa Ha Ipo-
IYKTBI ¥ TEXHOJIOTMU OTedeCTBeHHO! IeHepaliyy.

m [TEJIb

[TpoBecTy aHanMUTHYeCKU 0630p CIIOCOOOB OPraHOCOX-
PaHSIOIIEero OMepaTUBHOTO JIeUeHHs XOHIPAJIbHbIX /1epeKTOB
KOJIEHHOI'O CyCTaBa C [IO3UIUHI UX [TaTOreHeTUYeCKOW Hallpas-
JIEHHOCTH U TIPeJICTaBUTh COOCTBEHHbIE pa3paboTaHHbIe CIIO-
COOBI MO3aWYHOM XOH/IPOILIACTUKHU.

m METOJ0JIOTI'S IIOUCKA NICTOYHUKOB
Jlns morcka JIMTepaTyphl UCIIONb30BATIMCh 6a3bl JaHHBIX
NCBI, PubMed, eLIBRARY, Cochrane Library. KitoueBsi-
MM CJIOBAMH JUIs IIOKMCKA SIBIISUIUCD: «OCTE0apTPO3», «OCTeo-
apTPUT», OCTEOXOH/IPAJIbHBIN fedeKT», «IedeKT Xpsiiay,
«CyOXOH/IpaJIbHasl KOCTbY», «THAIMHOBBIM XPAIy, «MO3an4-
Hasl XOHIPOIUIACTHKa» (Ha PYCCKOM U aHIVIMIMCKOM SI3BIKaX).
YcioBust oTbopa IS AKypHAIBHBIX CTaTel U JPYTHUX MaTepH-
ajioB OBUIU CIleyIoIIye: Tofl mybiukanuu — He paHee 2010
rofja, a Takxe akIeHT Ha U3[aHUs, UMeIoIle CIeyIoIyio
HAIIpPaB/IeHHOCTh: I1aTOJIOrMYeCcKast aHaTOMUS, KIIMHUYeCKast
MeJMIIVHA, SKCIIepUMeHTallbHas MeUIMHA, apTPOIJIacTHKa,
BUJIE0apTPOCKOIINS, PeKOHCTPYKTHUBHASL OPTOTIe/IHS.

m I[TAPAJIMT'MBI XUPYPI'UYECKOI'O
BOCCTAHOBJIEHHUSI CYCTABHOM
ITIOBEPXHOCTHA

PaccmaTtpriBas ocHOBHBIE CITIOCOOBI OPraHOCOXPAHSIIOINIEro
OTIepaTHBHOTO JieueHus], IpUMeHsieMble B HacTosiIllee BpeMs
TP JIOKaJTbHBIX GOpMax MOTHOCIOWHBIX TTOPaXKeHUM rra-
JIMHOBOTO XPsIIa U KOCTHO-XPSIIEBBIX iedpeKTax KoJIeHHOTO
CycTaBa, HeOOXOIUMO BBIIeIUTh TPU OCHOBHBIE IIapaUrMbl
XUPYPTrU49ecKoro BOCCTAHOBJIEHHUS CyCTaBHOM [TOBepXHOCTH.

[1epBast mapajiurma 3aKJIro4aeTcs B TOM WM MHOM BapUaHTe
BBINIOJTHEHYSI JIOKAIbHOTO XUPYPrHUUeckoro A0CTYTIA Yepe3 THO
nedekTa K KOCTHOMY MO3T'y MeTasnudusa c obecrnedeHrem
BBIXOJIA €r0 COJIEPYKUMOTO0 B 06/1aCThb MOPaXKeHUsl. ITO MPHUBO-
IIUT K TOC/IefyloleMy o6pa30oBaHUIO CTYCTKOB KPOBH, Iper-
CTaBJISIONIMX 110 CYTH KapKac /sl CTBOJIOBBIX KJIIETOK KOCTHOTO
Mo3ra, ¥ pOpMHUPOBaHUIO PUOPO3HO-XPAIIEBON TKAaHH, aHa-
TOMMYECKU 3aMoJHsomel nfedekT. Peanusarus yka3aHHOMN
IapaJIirMbl B UCTOPUYECKOM aclieKTe KOHBepTHpOBajach B
pasBUTHe TpeX pa3MyaloUXCs TeXHUIeCKUMH HI0aHCaMU,
HO OJIM3KHUX 10 MTaTOreHeTUYeCKON HalpaBJIeHHOCTH CIIOCO-
60B OTepaTUBHOTO JiedeHUs — abpa3uBHOM XOHIPOTIACTHKH,
MUKPOGPAKTYPUHIa U TyHHe/IU3aIuy, 0003Ha4aeMbIX 00IIIM
TEPMHUHOM «Me3eHXUMallbHask CTUMyssnusy [13, 14].

Bropas nmapagurma ocHoBaHa Ha OJHOCECCHOHHOM Iiepe-
MellleHUH B 30HY JledekTa Xpsillia ayTOJIOTMYHOM TKaHU B BUJIe
KOCTHO-XPSIIIEBBIX TPAHCIIAHTATOB M3 MaJIOHArpy»kaeMok 00-
JIaCTH CyCTaBHOM ITOBEPXHOCTH 3TOTO Ke CyCTaBa MU CTPYK-
TYPHBIX KOCTHO-XPSIIeBbIX aJUIOTPAHCIUIAHTATOB (ajutorpacd-
TOB). JlaHHOe HallpaB/ieHHe BKJIOYaeT B cebs Ba KITFOUeBbLIX
criocoba XUPYpPrudecKkoro jiedeHus: — MO3au4HYI0 KOCTHO-
XPSIIeByIO ayTOTPaHCIIaHTAIUIO (MO3andyHast ayTOXOHAPO-
mnactuka; OAT — osteochondral autograft transplantation)
¥ MO3aWYHYIO KOCTHO-XPSIeBYIO ajjIOTPaHCIJIaHTAIUIO
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(Mo3anuHas anmmoxonaporiactuka; OCA — osteochondral
allograft transplantation) [15, 16].

Ocoboe MecTo B TaHHOM paszziesie 3aHUMaeT XUpPypruieckoe
JledyeHue MAIMeHTOB C OOJIBIIMMU OCTeOXOHIPAIbHBIMU Jie-
¢dexTamMu MBIITETKOB HGeIPeHHOM KOCTH B BUJIe UCIIOTb30BAHKS
CTPYKTYPHBIX KOCTHO-XPSIIEBBIX TPAaHCIJIAHTATOB, CHOPMHU-
POBaHHBIX U3 33JHUX OT/AEJIOB MBIIIeska OeJJpeHHOM KOCTU
(MegaOAT'S — the technique of large osteochondral autogenous
transplantation system), ¥ IpuMeHeHUs: TPAHCIUIAHTAIIUH YiTb-
TpacBeXero 0CTeOXOH/ApPaIbHOTO ajyIoTpaHCcIuIaHTara (ultra-
fresh osteochondral allograft (OCA) transplantation) [9, 10].

TpeThst mapagUrmMa — NpUMeHeHHe KJIeTOYHBIX TeXHOJIO-
TUl, peanr3yeMoe B BUJle UCIIONIb30BaHHUS KyJIbTUBHPOBAHHBIX
in vitro ayTOXOHAPOLIUTOB, CTPOMAJIbHBIX KJIETOK KOCTHOI'O
Mmosra (CKKM), MysIETUIIOTEHTHBIX Me3eHXUMaJIbHBIX CTPO-
MaJbHBIX KiteTok (MMCK) jkupoBo# TKaHH, CHHOBHUATHHOM
000JI0YKY U Jp., B TOM YHCJIe COBMECTHO C MaTpUIlaMU-HOCH-
TeJISIMH YKa3aHHBIX KJIETOYHBIX KyJBTYP, POJIb KOTOPBIX MOTYT
BBIIIOJTHSTH OMOIOTMYeCKUe ¥ CUHTeTH4eCKUe THAPOTeSIt, ecTe-
CTBEHHbIE Y CUHTeTHYeCcKre MeMOpaHbl U T.1. [3, 6, 17, 18].

Kpome aToro, oTmenpHO# rpynnoi opraHoCOXpaHsIoniero
XUPYPrUdecKoro jiedeHus! IOHOCTIONHBIX U [TeHeTPUPYIOIINX
OCTEeOXOH/IpaIbHBIX AedeKTOB KOJIeHHOI0 CycTaBa CllefyeT
BBIJIE/IUTh TaK Ha3blBaeMble KOMOWHUPOBaHHbBIE CTIOCOOKI, CO-
JleprKaTeslbHO CoYeTalolIe pa3IMyHble BAPUAHTHI U TEXHUKU
MIpeIbIAYIINX TPYTIIL.

CucremaTn3anys yKa3aHHBIX TPYIIIT U CIIOCOOOB CyCTaBO-
cbeperalomux XUPyprudeckyux TeXHOJIOTHI NpeJiCcTaBieHa B
Tabdme 1.

AbpasuBHast XOHIPOIIACTHKA OCHOBAHA Ha y/aJjleHHH I10-
BEPXHOCTHOTI'O CJI0sI CYOXOHIpaNbHON KOCTH TONIIUHOMN OT

|. OcTeonepdopaTmBHas
CTUMYNALUMA XOHAPOreHesa
(«Me3eHxuMarnbHas
CTUMYNALMS»)

1. KocTHo-xpsieBas ayTo-
1 annoxoHAponiacTuka

11l. KneTouHble TexHonornu
C UCMOMb30BaHNEM
KYTI5TUBMPOBAHHbIX
ayToxonapountos, CKKM,
MMCK npyrux TkaHein

1 MaTpuu-HocuTenen

1V. KoM6uHMpoBaHHbIe
cnocobbl

AbBpasunBHas xoHaponnacTuka
TyHHenu3aums
MwukpodpakTypuHr

Mo3anyHas KocTHo-xpsLLeBas
ayToTpaHcnnaHTauus (MosanyHas
ayTOXOHApOMnacTika)

MosanyHast KOCTHO-XpsiLLeBast
annoTpaHcnnaHTauus (MosanyHas
annoxoHApPONNacTuka)

TpaHcnnaHTaums CTpyKTypHOro
KOCTHO-XPSILLEBOro ayToTpaHCnIaHTara
13 33[iHVUX OTAENOB MbiLLenka 6eapeHHom
KocTH

TpaHcnnaHTauus ynsTpacBexero
0CTeoxoHApasIbHOro annoTpaHcnnaHTara

AyTOTpaHCNIaHTaLMs XOHAPOLUTOB
AyTotpaHcnnanTauus CKKM

ManVIKC-VIHleLl.VIpOBaHHaﬂ uMmnnaHTaunsa
XOoHApouuToB

Matpukc-mHayuMpoBaHHasa UMNNaHTaums
CKKM

MMnnaHTauna MMCK ppyrux TkaHen
(KvpoBasi TkaHb, CUHOBMaNbLHas 060104Ka
1 ppyrve)

TyHHEnNu3auus + UCNonb3oBaHWe MaTpULbl
(ayTONOrMYHbIN MaTPUKC-UHAYLMPOBAHHbIN
XOHAporeHes)

TyHHenu3aums + umnnanTaums MCKM

Mo3aunyHasa xoHaponnacTuka +
nMnnaHTaymsa xoHgpounTos

Tabnuuya 1. OcHoBHbIe gpynnbl U cNOCobbl XUpyp2u4yecKozo
NledeHust 0ehekmoB cycmaBHbIX NoBepxHocmel KoneHHO20
cycmasa lll u IV cmeneHrel (no ICRS)

Table 1. Main groups and methods of surgical treatment of defects
of the articular surfaces of the knee joint grades Ill and IV (ICRS)
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1 MM 10 3 MM C TIOMOIIIBIO CITEIUATLHOTO CUIIOBOTO UHCTPY-
MeHTapHs. MUKpOGPaKTyPUHT 3aKJII0YaeTCsl B MeXaHMYeCkoM
MHOT0GOKYCHOM pa3pylleHHuH CyOXOHApaNbHOM KOCTH C I0-
MOIIbIO aPTPOCKONMYECKOTO IIHIIA, KOTOPBIM B KOCTH $op-
MHPYIOT HECKOJIbKO OTBEpPCTHi [IyGHHOM OT 2 MM JI0 4 MM, C
paccTosiHueM Mexxay HuMu 3—4 M. [Ipu TyHHem3anum vc-
MOJIb3YeTCsl TOT ke MPUHITUII, OJJHAKO BMECTO IIWIbEeB IpH-
MeHSI0T JTMO0 TOHKHe CBepJia, Tubo cruibl KupiiHepa.

HecMoTpst Ha HaKOIIJIEHHBIE K CeTOHSIIIHEMY ITHIO I0CTO-
BEpHbIE [OJIOKUTEJIbHBIE JI0JITOCPOYHBIE Pe3yJIbTaThl IIpHMe-
HeHWUsl, BCe CIIOCOOBI «Me3eHXUMAIbHOM CTUMYJISIIUN UMEIOT
PsII HEIIOCTATKOB, HanboJiee CyIleCTBEeHHBIMHU M3 KOTOPBIX SIB-
JISIFOTCSL PUCK PA3BUTHSI TeMOCHHOBUTA, HEIIPOTHO3UPYEMble
mporecch GOPMHUPOBAHUS KPOBSIHOTO CT'YCTKA M €r0 aJIre3ur
B obmactu nedekra (abpa3vBHAs XOHAPOIUIACTUKA), TEPMHU-
YeCKUN 0CTeos U3 CyOXOHIPaIbHOM KOCTH (TYHHeIU3anus),
MOCTTPAaBMaTHYeCKOe CKJIepO3UpOBaHUe CyOXOH/IpaTbHOM
KOCTHOM IJTAaCTUHKY (MUKPO]PAKTYPHHT), a Tak>Ke 3aMellleHre
OCTEeOXOH/IpAIbHOTO iedekTa GUOPO3HO-XPSINEBOM TKAaHbIO,
uMeroIei 6UoJIoTuYeckre, CTPYKTYPHbIE U MeXaHUYeCKue
CBOUCTBA, 3HAYMTENILHO YCTYMAIOIIMe XapaKTepUCTUKAM Ha-
TUBHOTO THaMHOBOTO Xxpsma [19, 20].

CnenyeT cka3aTb, 4TO OOHUM U3 3ddeKToB abpasvBHOMN
XOHJIPOIIACTHKY, TYHHeIU3AI[UU U MUKpOdPaKTypHHTa, 005~
SICHSTIOIIMX TIOJIOXKUTEJIbHBIE Pe3yJIbTaThl X IPUMEHeHus], sB-
JISIeTCsl CHIDKeHHe BHYTPUKOCTHOTO JiaBiieHus. Pe3yrnbrarom
3TOTO SIBJISIETCS KyIIMPOBaHYE TaK Ha3blBAeMOU 3H/I0CTAJILHOM
6orH, oTMevYaemMoe Tal[MeHTaMHy yXke B paHHeM Iocieonepa-
I[MIOHHOM IIepUofIe.

m TEXHOJIOI'v4 ACI

KiieTounble TeXHONOTUH B JiedeHUU JIOKAJIbHBIX OPaKeHUH
TMAJIMHOBOTO Xpsiifa UMeloT yoke 30-JIeTHIOI0 HCTOPHUIO U ac-
COLIMUPYIOTCS MpeXk/ie BCero C UMILIaHTalKel ayTOJIOTMYHbIX
xoHzporuToB (ACI — autologous chondrocyte implantation).
Haubonee akTuBHOE pa3BUTHE, CBSI3aHHOE C COBEPIIIEHCTBO-
BaHMeM OMOMH)KeHepHBIX TeXHOJIOTHH, JaHHOe HallpaBJleHue
MOJTYYMIIO B TedeHHe nocneqHux 10-15 net u B HacTosImee
BpeMsl HaXOIWUTCs Ha 3Talle akTUBHON pa3paboTKu U BHepe-
HUS B KIIMHUYECKYIO IPAKTHKY MaTPUIHO-aCCUCTUPOBAaHHOIO
ACI (MACI).

T'oBopst 0 comep kaTebHOM CTOPOHe AAHHOTO Criocoba Jje-
YyeHUsl, He0OXOIMMO OTMeTHUTh, YTO KJlacCUdecKasl MeTouKa
ACI (mepBoro mokojeHus) C UCIIOb30BaHUEeM dparMeHTa
HA/IKOCTHUITBI B Ka4yeCTBe MeMOpaHBbI [/t 3aKphITHS 001acTH
IedekTa IpeJCTaBIseT UCTOPUYECKU HHTepeC U B HacTosIIee
BpeMsI IIPaKTUYeCKH He ITpUMeHseTcsl. JlanbHeli1as 3B0JIOnHs
JaHHOTO criocoba rpuBesia K pa3paboTke U UCIIOJIB30BAHUIO
crellMabHBIX OUOJIOTHYECKUX U CUHTeTUYeCKHUX MeMOpaH U
Ha CeTOHSIITHUMN JIeHb TakKe peajin3yeTcs JByx3TanHo. [lep-
BBI 3Tall BKJIIOYaeT B cebsi IepBUYHYIO apTPOCKOIIMYeCKYI0
OMOIICUIO TMAIMHOBOIO XPSIlia, U3 KOTOPOTO BBIIENSIOT U B
TeyeHVe HeCKOJIbKUX HeJlellb KyJIBTUBUPYIOT in Vitro XOHIpo-
1uThl. BTOpoit aTan — HemocpenCTBeHHO TPaHCIJIaHTAIUs
KYJIBTUBUPOBAHHBIX XOH/IPOIIUTOB — BBIMIOJIHAETCS CIIeNyIOo-
MM 00pa3oM: CHavyasia B 06/1acTy fedekTa C TOMOIIIBIO IITBOB
W Kilest PUKCUPYIOT MeMOpaHy, 10T KOTOPYIO 3aTeM BBOAST
CYCIIeH3HI0-B3BeCh KYJIbTUBHPOBAaHHBIX KJIETOK.

Brtopoe nokosnenue Texronoruu ACI 3akimtodaercst B pu-
MeHeHUH TPeXMepHBIX MaTpHI] B BUJie BOJIOKOH, CeTOK, rejie,

www.innoscience.ru

TpaBmartonorus u oproneams

KOTOpBIE He TOJIbKO CITy>KaT CBOEro pojia KapKacoM Jijisi BBO-
JIUMOM CYCIIeH3UM KYJILTUBHPOBAHHBIX XOHJPOIIUTOB, HO U
CO3/1al0T PABHOMEPHOCTh paclipejieieHrs XOH/IPOIIUTOB B
TpexMepHOM IMPOCTPaHCTBe AedekTa, obecrieduBasi CBOero
pona npodunakTuky aeanddepeHIIMPOBKY U MTOTePo GpeHo-
THIIa XOH/IPOIIUTAMH.

Hakowner, Tpetbe nokosienue ACI — MaTpUKC-UHAYIMPOBaH-
Has uMIutanTarus xouaporutos (MACI) — moppasymeBaeT us-
HavdaJIbHOE KYJIETHBUPOBAHKE XOH/IPOIIUTOB Ha TPeXMepHbIX Ma-
TpuIax. B HacTosiiee BpeMsi B Ka4eCTBe MOCIeIHUX [IUPOKOe
pacrpocTpaHeHye Moy YriIi GroMaTeprabl Ha OCHOBe KoJlIa-
TeHa, arapo3bl, aJIbITMUHATA, XUTO3aHa U THAITyPOHOBOM KUCJIOTHI,
a Takxe paznuHbix momumMepoB (PLA, PLLA, PGA, PLDLA),
KOTOpBIE B TIOJIABJISIIONIEM GOJTBLIIIMHCTBE TIPE/ICTABIIeHb! B BUIIE
resieif, MeM6paH U cHeporIOB U BBHITYCKAIOTCS B BHIe KOM-
Mepyeckux npoaykToB (CartiCel®, Cartilink™, BioSeed®-C,
Chondro-Gide®, MACI BioSeed-C® u ip.) [2, 3, 7, 14].

Kpowme 31010, KJIeTOUYHBIE TEXHOJIOTHUH TIPH JIOKAJIbHBIX I10-
PaXKeHHUsIX CyCTaBHOTO XpsIl[a BKJIIOYAIOT B Ce0sl pa3yinuHble
crioco6s! uMiTanTaruu MM CK >kupoBo# TKaHHM, CUHOBHAJIb-
HO¥ 000JI0YKHM M HEKOTOPBIX ApyruX. OTINHYHTeIbHOM 0CcobeH-
HOCTBIO, PAaCIIeHMBAaeMOH KaK [TPeUMYIIecTBO, B 3TOM CIIy4ae
SIBJISIETCSI OJTHO3TAITHOCTD JIEYeHUsl.

OnHako, HECMOTPSI HAa NepBOHAYAJIbHbIE CBEpXOITUMHU-
CTAYHBIE B3IVl B OTHOIIEHUH GHOJIOTHYECKOTO KIIETOYHO-
TO JIeYeHUs! XOH/IPAJIbHBIX J1eeKTOB, Ha CerOHSIIHUH J1eHb
3Ta TEXHOJIOTHS He TOIXOMUT ISl JIeYeHUs] IOPAXKeHH, TIPH
KOTOPBIX ITPOUCXOJIUT BOBJIeYeHHe CyOXOH/IPaIbHOM KOCTH, TO
ectb gedektoB III u IV creneneit mo ICRS [18].

OTnenbHBIM M KpakiHe BaKHBIM C TOYKH 3PEHUs KITMHUYe-
CKOTO ITPUMEHeHHs! KYJIETUBUPOBAHHBIX XOHIIPOITUTOB (paKTo-
POM SIBJISIETCSI CHHXKeHHe UX TpoiiepaTUBHOIO MOTeHIIhasia
C BO3pPACTOM, UTO B 3HAYUTEJILHOM CTEIIeHH OrPaHIYHUBAET HC-
MOJIb30BaHUe TPAHCIUIAHTAIMY IAHHBIX KJIETOK y MAllMeHTOB
CTapIIMX BO3PACTHBIX rpymil [4, 19].

m TEXHOJIOTI'USI AMIC

Cpenu KoMOMHUPOBAHHBIX CIIOCOOOB XUPYpPryudecKoro
BOCCTAHOBJIEHUS TIOJTHOCIOMHBIX XOH/IPaJbHBIX 1edeKTOB
HauboJlee MIMPOKOe paclpocTpaHeHHe B MOCIeqHHe OB
MOJTyYMJIa TeXHOJIOTHS ayTOJIOTMYHOI0 MaTPUKC-UHIYIIUPO-
BaHHOTrO XoHAporeHe3a — AMIC (autologous matrix-induced
chondrogenesis). OHa 3akiio4aeTcss B KOMOMHAIIMKM TyHHe-
JIM3alMY ¥ IPUMeHeHUsI KOJUIareHOBOM MeMOpaHbI, KOTOPYIO
HMMIUIAaHTUPYIOT B 0071aCTh JledpeKTa, YKpbIBasl TOCIIeTHUH.

AMIC npencrapiseT coboil pacuIipeHHBI MeTOA TYH-
HeJu3allyy, IPU KOTOPOM KoJulareHoBasi MeMOpaHa, C OTHOM
CTOPOHBI, BBICTYTIaeT B POJIM MeXaHU4YeCKoro Haprepa, 3aliu-
IIA0IIero KiIeToYHble 3JIeMeHThl, HaXOAsIuecs: B 00y1acTu
nedekTa, OT Cpelibl CyCTaBa, a C JPyrol — CTabWIN3UpyeT
KPOBSHOM CyIIepCryCTOK, COAepiKallluii Me3eHXUMaJjlbHble
CTpOMaJsibHble KJIeTKU KPaCHOr0 KOCTHOTO MO3Tra, B 30He Jie-
dexra [3].

OnHUM U3 OCHOBHBIX YCJIOBUI YCHEIIHOTO IPUMeHeHUs
TexHosiornu AMIC, Hapsiy ¢ COXpaHHBIM TMAJIMHOBBIM Xpsi-
oM B nepu¢oKanbHON 001aCTU U OTCYTCTBUeM Jledpopma-
I[UM OCU KOHEYHOCTU BO (PPOHTANIBHOM IVIOCKOCTH, SIBJISIeTCS
37I0poBast >)KMU3HeCIocobHas CyOXOHpanbHasi KOCTh B 00/IaCTH
nedexkra [3, 7]. B paciivpeHHOM BapraHTe peKOMeHAAIUH aB-
TOPOB B OTHOIIIEHUH KOCTHOM TKaHU, OCHOBaHHbIe Ha aHaJIM3e
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OTHAJIeHHBIX Pe3y/bTaToB IPUMeHeHUs ayTOJIOTMYHOTO Ma-
TPUKC-UHAYIIMPOBAHHOIO XOHJPOreHe3a, Ha CeroHSITHUN
IieHb CHOPMYIIMPOBAHbI CIeYIONMM 06pa3oM:

— MMIUIAHTAIIMs KOJUIareHOBOM MaTpPUIIbI IIOKa3aHa TOIBKO
IpY 37I0POBOM U CTAaOWIIbHOM CyOXOHApaNIbHOM KOCTH;

— 11pu Iy6okux (bosee 5 MM) JIOKaJIbHBIX MTOPAXXEHUSIX
CyOXOHpasIbHOM KOCTH TpebyeTcsl KOCTHasl IJIaCTHKA KOCTHO-
XPSIIeBOTO JeeKTa;

— OJHOMOMeHTHasl IIJIaCTHKA KOCTHO-XPSIeBOro fnedekra
OMOKOMITO3UTHOM KOCTBIO ¥ MMIUIAHTAIIMs KOJUIareHOBOM Ma-
TpHIIBI OeCriepCeKTUBHEI.

CTaHOBUTCS OYeBU/IHBIM, YTO KAaTeTOPUIHOCTD COOMTIONIeH S
yKa3aHHBIX YCJIOBUH B 3HAUHUTENILHON CTelleHW OrpaHUYMBa-
eT npuMeHeHue TexHonorud AMIC B city4yae MOTHOCITORHBIX
XOHJpaNIbHBIX JIedeKTOB, aCCOIIMHUPOBAaHHBIX C 0CTE0AapTPO30M
Y OCTEOHEKpO30M, CyXas IIOKa3aHUsI K ero MCIOJIb30BAHUIO
JI0 OCTPBIX TPaBMaTH4eCKUX AedeKTOB CyCTaBHOTO Xpsllia U
KOCTHO-XPAITEBHIX edekToB mpu 6one3nu Kenura.

B nennom AMIC sBnsieTcst 6e30macHbIM U 3GbeKTUBHBIM
CTII0Cc060M BOCCTaHOBJIEHHUS JIOKAIbHBIX TIOBPeXIeHUM IHaju-
HOBOT0 XpsIia KoJleHHOTo cycTaBa. OJfHaKo B CIydae MOJIHO-
CJIOMHBIX U TIeHeTPUPYIONINX XPSIIeBbIX edeKTOB JTaHHBIN
criocob JyieueHUs He pacCMaTpHBAIOT B KaueCTBe OCHOBHOTO,
YTO CBSI3aHO C OTCYTCTBHEM JIOJITOCPOYHBIX YOeqUuTeNbHbBIX
IOJIOXKUTENIbHBIX Pe3y/bTaToB ero MpUMeHeHMUs .

m MO3ANYHA{ XOH/IPOIIJIACTHUKA

MoszanyHast KOCTHO-XpsiIlleBasi TpaHCIJIaHTaIVsl, W, TI0-
JPyTOMYy, MO3aW4Hast XOH/IPOIUIACTHKA, IPeJICTaBIsIoNast cCoboit
IIoMellleHre B 30HY JledeKTa CyCTaBHON ITOBEpXHOCTU KOCT-
HO-XPSIIEBBIX IIWINHIPUIECKUX OJI0KOB Pa3yIMdHbIX GOpPM U
pasMepoB, KaK CI0Cco6 XUPYPruUdecKoro jedeHus! JTOKaJIbHBIX
MIOBPEeX/IeHUH CyCTaBHOI'O Xpsillia KOJIeHHOTO CyCTaBa BIlep-
Bble ObuTa onvcana H. Judet B 1908 roxy, a amanTupoBaHa K
KOJIEHHOMY CyCTaBy Y BHeJIpeHa B KJIMHUYECKYIO IPaKkTHKY L.
Hangody B 1992 rony. B HacTositiee BpeMsi 0Ha IOJTy4rIa x-
POKOe pacIipocTpaHeHue, 3aHuMast 17—-23% cpenu Bcex ApyTryx
croco60B XoHApoTIacTuku [7, 15, 21]. Ha ceromusimizuii feHb
MO3anyHast XOHAPOIUIACTHKA [IpeJiCTaBIeHa ByMsl OCHOBHBIMU
BapUaHTaMH: KOCTHO-XPSITIEBOM aJIOTpaHCIUIaHTan el (Mo3a-
WYHOM aJlJIOXOHJPOIUIACTHKOM) U KOCTHO-XPSIIeBOM ayTOTPaH-
CIUTaHTaNyel (MO3auyHOM ayTOXOHAPOIUIACTHKOM).

Heo6xonmmo cka3aTh, 4TO BApUAHT aJUIOXOHAPOTUIACTHKHY,
IIpY KOTOPOH ITPUMEHSIIOT TPAHCIUIAHTaThl, ChOPMHUPOBaHHEIE
13 THOPUIN3UPOBAHHBIX KOHCEPBUPOBAHHBIX MBIITIEJIKOB Oe-
NPeHHBIX KOCTel, B HacToslIee BpeMsl He MTOTyYT ITUPOKOTO
pacrpocTpaHeHHUs U3-3a IpobieM, CBS3aHHBIX C HEYOBIIET-
BOPUTEILHOM MOPQOIOrHYeCcKoi TIepeCTPOMKOM TPaHCIIaH-
TaTOB, U PUCKOB KOHTAMUHAIIMK BUpycamH rernatutos B, C u
BHY. Kpome 3T0Or0, HEO6XOMUMOCTH ITPOXOXKIEHUS JOHOPOM
CKPUHHHTA Ha BUPYCHBIe U OaKkTepUasibHble HHPEeKITMOHHbIe
3ab0JieBaHus IPUBOMIUT K 3ajiepKKe TpaHCIUIaHTanuy Ha 10—
14 niHeld, B TeyeHHe KOTOPBIX IIPOMCXOIUT 3aMeTHOe CHIXKEeHHE
’KU3HECTIOCOOHOCTH XOHIPOLIUTOB [9, 22].

I[Iporecchl penapaliuy, COIPOBOXAAIOIINe alJIOTeHHYI0
KOCTHO-XPSITIeBYyI0 TPAaHCIUIAHTAIIMIO, HA CeTrOHSAIIHUH JIeHb
IIOJPOOHO M3yUYeHBl U He SIBIISIOTCS [IPeIMeTOM AUCKYCCHM.
Koctnas u xpsimieBast 4acTH a/sIOTPaHCIIIAaHTAaTOB He3aBU-
CUMO OT criocoba KOHCepBallU{ IIOIBepraloTcs IpolieccaM
XOHJIPO- U OCTEeOJIN3UCA, B TedeHHe KOTOPHIX ITOJTHOCTHIO
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IlepecTparnBalOTCs Ha OCHOBe TKaHel penunueHTta. Ilepe-
CTpo¥Ka KOCTH MpoTeKaeT boiee OIIarONpUATHO, YeM XPSIINa,
IIpY 3TOM CcyAbba MOCIIeIHero SBJIsIeTCsl COBepIlIeHHO He Ipo-
THO3UPYeMO: OH MOXXeT OBbITh 3aMellleH COeTUHUTeIbHOM TKa-
HBIO, BOJIOKHUCTBIM XPSII[OM WJIM pereHepaToM, COCTOSIINM
M3 CMeIIaHHON TKaHU — BOJIOKHUCTOTO ¥ TMAJIMHOBOT'O XpsIlia
[3,6,9,10].

Mo3zanyHasi ayTOXOHIPOIUIACTUKA IIPelyCMaTpUBaeT 3a-
60p KOCTHO-XpSIIeBbIX TPAHCIJIAHTATOB U3 MaJloHArpy»xae-
MBIX OTZeJIOB 3TOTO >Ke CyCTaBa U BBelleHHe UX B 00JIacThb
XOH/IpabHOTO AedekTa MyTeM IUIOTHOM mocajku (press-fit).
JloHOpPCKMMU 30HaMH Yallle BCEero BBICTYTAIOT IiepeiHeb0Ko-
BbIe OTJIeJTbl KOHTPJIaTepaIbHOTO (MHTAKTHOTO) MBIIIe/Ka Oe-
Jpa U MeXXMBIIIENKOBasi 00/IacTh AUCTAILHOTO MeTasnudu3a
6enpenHoit koctH [3, 7, 15]. OnepaTtiBHOe BMeIIaTeILCTBO
MOXeT OBbITh BBIIIOJIHEHO KaK OTKPHITO, TaK ¥ apTPOCKONUYe-
CKHY, O[THAKO B TIOCJIeJHEM CJIy4ae 4acTO He yHaeTcCs IIPOu3-
BeCTH IOJTHOIIeHHBIHM 3a00p ayTOTPAHCIIAHTATOB U3 IOHOP-
CKOM 30HBI U CaM 3Tall UX BBeIeHUs B PeLUIIUeHTHYIO 30HY
C coOXpaHeHHeM KOHT'PY3HTHOCTH CYCTaBHOM IOBEpXHOCTH,
0c0bOeHHO ecyM Cilydail npeicTaBieH AedpeKToM OOoJBIIOro
pasMepa Wiy AedeKkToM, KOTOPBIN UMeeT TPYLHOAOCTYIIHYIO
IUIs1 apTPOCKOIIMYeCKOM BU3yaIM3alliy JIOKAIU3aIHIo.

C ToukY 3peHHs KIIMHUYeCKOTo IpUMeHeHus, TOCTYIUpY-
eTCsI psifl OTHOCUTEJIbHBIX [TPOTHBOIIOKA3aHUH K TPUMEeHeHHIO
MO3aUYHOM ayTOXOH/IPOIJIACTHKH, K KOTOPBIM OTHOCSIT CJIe[Ty-
IOIIMe: TIOpaXkeHHs CyCTaBHOM TIOBepXHOCTH ILIOLA/IbI0 Oojiee
6—7 cm?; Bo3pacT narueHTa crapiie 50-55 yieT; BapycHasi Wid
BasblrycHas fedopMaliyisi CycTaBa; COCTOSIHUe I0Cie Ipefle-
CTBYIOIIIell MEHHCKIKTOMUH; OCTe0apTPO3 /10001 3THOJIOTUU
[I-IV crapuii (o Kellgren & Lawrence); ocTpeiit Wiu xpo-
HUYeCKUU MHTPAapTUKYIISAPHBIA BOCIAIIUTENIbHBIA IIPOLIeCC;
MOpOHUAHOE OXKUPEHHe.

OnHako psiji BbIIeyKa3aHHBIX IPOTUBOIIOKA3aHUI — IIJI0-
e gedekTa, BO3pacT MaljfeHTa U HalW4dle 0CTeoapTpo3a
— MOXXHO OOBSICHUTh UCTOPUYECKHM aCIIeKTOM B BUJIe [1epPBO-
HavaJIbHOTO UCIIOJIb30BAHMS MO3aU4HOM ayTOXOH/IPOILIACTH-
KU TIPH OCTPBIX TPaBMaTH4eCKUX XOHIPAJIbHBIX edeKTax U
paccekaroleM 0CTeOXOH/IpUTe, U Ha ¢pOHe HAKOIIJIEHHOTO K
CeTOHSITHEeMY JTHIO KJIMHUYeCKOT'O OITbITa YKa3aHHbIe TIPOTH-
BOIIOKAa3aHUs TPeOyIoT K cebe KpUTHUIeckoro oTHoreHus. C
IIPyro¥ CTOPOHBI, OCHOBHBIM PaKTOPOM, O KOTOPOM T'OBOPUIIU
CaMH aBTOPHI CI10C00a U KOTOPBIN UMeeT KpalHe BayKHOe 3Ha-
YeHue JIJIs1 IPYOKMBIIeHMSI KOCTHO-XPSILIeBBIX TPAHCILIAaHTATOB
¥ KOHEYHOT'0 YCIIexa OIlepaTUBHOTO BMelllaTe/IbCTBa, SB/ISeTCs
COCTOsIHHE CyOXOHPaIbHOM KOCTH o0JiacTu ledeKTa — pelu-
MTMeHTHOM 30HbI TPaHCILUIaHTamu [ 16, 21, 23]. UMeHHO mo3TO-
My BbIIlIeyKa3aHHbIe KPUTEPUH, 10JIT0e BpeMs COXPaHsIBIIIHe
CTaTyC alpUOPHBIX IPOTUBOIIOKA3aHUI K MO3aUYHOU XOHIPO-
IIJIaCTHKe, B HACTOsIIlee BpeMs CiieflyeT pacCMaTpUBaTh, Ha
Halll B3I, UCKJTIOUYUTENIbHO KaK yCJIOBUSI, OIpedesisioliye
BBIOOP TOTO MJIM MHOTO BapHaHTa XOHAPOIIJIACTUKY, HO HUKaK
He OTBepraolyie caMy BO3MOXXHOCTb ee BBITIOTHeHUS.

HccnenoBanust mociaeHUX JeT MOATBEPIUIIH, YTO 3pdek-
TUBHOCTh OPraHOCOXPAHSIOIIUX CIOCOOOB ONEepPaTUBHOTO
JledeHHUs B cIy4asx GOPMHUPOBAHUS KOCTHO-XPSIIEBHIX Jie-
(eKTOB [1eCTPYKTUBHO-IUCTPOPUUILCKOTO TeHe3a HalpsIMYIo
KoppesnupyeT ¢ MOp$OPYHKIIMOHATIBHBIM CTaTyCOM CYOXOH-
IIpajIbHOM 1 MeTadHU3apHOM KOCTHOM TKaHU, II03TOMY IOJIHO-
I[eHHOCTb U aJIeKBaTHOCTb BOCCTAHOBJIEHUS e aHAaTOMUUeCKON
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PucyHok 1. Bud kocmHoz2o eyb4amozo aymompaHcniaHmama,
copMUPOBAHHO20 U3 Kpblia N0OB30OWHOU Kocmu.

Figure 1. View of a cancellous bone autograft formed from the wing
of the ilium.

IEJIOCTHOCTH U obecrieueHre peCTUTYIIMK MeTabos3Ma sB-
JUSTIOTCSI BKHEHIIIMMU 3a/Ja9aMU PeKOHCTPYKTUBHO-TUIACTHYe-
CKOTO XMPYPruuecKoro BMeIIaTe/IbCTBa B KaXK/I0M KOHKPETHOM
citydae [24-26].

C TOUYKM 3peHust TEXHUYECKOTO UCIIOJTHEHNS], B OTHOIIIEHUH
MO3aUYHOM Ay TOXOH/IPOIITIACTHKY CHOPMYIUPOBAHBI CIIEYIO-
IIYe TPaKTUYeCKre peKOMeH/IalvH, TI03BOJISIIOIIe TIOBBICHUTD
BEpPOSITHOCTD yCIlexa BMelllaTesIbCTBa:

— C LIeJIBIO ONITUMU3AIMHY pacIipe/ieieHust Harpy3Ky 110 Cy-
CTaBHBIM TIOBEPXHOCTSIM I10 MTOKA3aHUSIM JIOJKHA OBbITh MPO-
BeJleHa OllepaTUBHAsI KOPPEKIUs OCH KOHEYHOCTH;

— OCb TPaHCIUIAHTAaTa JIOJDKHA OBITH OPHEHTHPOBAaHA Mep-
MEeHUKY/SIPHO CyCTaBHOM OBEPXHOCTH;

— HeoOXO0/IMMO TPeIOXPAHSITh XPSIIEBYIO YaCTh TPAHCILJIaH-
TaTa OT NPSIMBIX MeXaHHUYeCKUX BO3MIEMCTBUI Ha MPOTSHKEHUH
BCEX JTAIOB OIepalluy ¥ pa3beIHEeHHs] ero C MojieKalei
KOCTBIO;

— KOJIMYeCTBO TPAHCIIAHTATOB JI0JDKHO OBITh TAKKM, YTOOBI
OHH TOKpBIBaU He MeHee 70% ntedekTa CycTaBHOM MOBepX-
HOCTH;

— r1ybWHA BOCIIPUMHMMAIOIIEro TPAaHCIUIAaHTAT KaHaJa
JIOJDKHA 00ecriedyuBaTh MaKCUMAJbHBIM KOHTAKT I'y64aToro
BellleCTBa TPAHCIUIAHTATA C HeM3MeHeHHBIM I'yGYaThiM Be-
IIECTBOM JIOXa;

— IMaMeTp TPAHCIUIAHTATa J0JIKeH 06eClednBaThb ero Cra-
6ubHYI0 QUKCANMIO B BOCIPUHUMAIOIIEM JIoXKe (IIPUHITHIT
IUIOTHOM MOcakH, press-fit);

— HeoOXO/IMMO TIIATeNIbHO MOIGKPATh BBICOTY TPaHCIUIAH-
TAaToB U He IpeHebperaTb MOJIEJIMPOBaHKEM CHpOPMHUPOBAHHOM
CyCTaBHOM IOBepXHOCTH [27].

Emie ogHa pekoMeHparusi, Kacamomiasics Heob6XoUMOCTH
PAaCIONIOXKeHus Ay TOTPAaHCIUIAaHTATOB BILIOTHYIO JIPYT K IpY-
Ty WM aXKe BHAXJIECT, IO TUITYy “snowman” («CHETOBHKY),
AQHAJIOTMYHO PACCMOTPEHHBIM BBIIIE TPOTUBOIIOKA3aHUSIM B
GoJiblileii CTereHr OTHOCHUTCS K CIIy4asiM TpaBMaTH4YeCKUX
IedeKToB CyCTaBHOTO Xpsiia U 6one3nu Kenura y Mosobix
MAIIMeHTOB, CTAHOBSICh IPY XOHJIPAJIbHBIX JiedeKTaX, acco-
I[MMPOBAHHBIX C OCTE0AapTPO30M M OCTEOHEKPO30M, CBOEO-
6pa3HOii JIOBYIIIKOM JIJIsl TPAHCIUIAHTATOB, KPAaliHe HeraTUBHO
BIIMSIIONIEN Ha MX BBDKMBAEMOCTh U TIepeCTPOUKY B CBSI3H C
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PucyHok 2. VilHmpaonepayuoHHsbil Bud depekma cycmasHol
noBepxHocmu cnepedu (A) u cboky (b) nocne 3aBepuieHUss KOCMHO-
Xxpsiwesoll aymoniacmuku.

Figure 2. Intraoperative view of the articular surface defect from the
front (A) and side (B) after completion of osteochondral autoplasty.

OTCYTCTBHEM TPOGUKHU CO CTOPOHBI CTEHOK KOCTHBIX JIOXK, B
KOTOpPbIe OHH MOMeIal0TCs MTPY TPAHCIUIAHTAIHH.

Hari kjMHIYecKuii OTbIT IIPUMEHeH st MO3auYHOW XOH/TPO-
IUIACTHKY 110Ka3aJl, YTO0, HECMOTPSI HA OCHOBHOE ITperuMyIiie-
CTBO — pOPMHUPOBAaHHE OPraHOTUIIMYHOTO pereHepara, Mak-
CUMAJIbHO TIPUOJIM)KEHHOTO 110 CBOUM MOP(}OJIOTHYECKUM U
(YHKIMOHAILHBIM CBOMCTBAaM K THAJIMHOBOMY XPSIIITY, KIIACCH-
YeCKU BAPUAHT ee peasin3al[iy NPy JIeCTPYKTUBHO-IUCTPO-
¢dudeckux nedekrax UMeeT psifl CyIeCTBEHHbIX HeJIOCTaTKOB
Y OTPUIIATeJIbHBIX CTOPOH, KOTOPBIE 3aCTaBJISOT JIMGO MOJIHO-
CTBIO OTKA3bIBAaThCs OT Hee, JTMOO0 BBIHYXKIAIOT KOHBEPTHUPO-
BaTh JAHHBINA CIOCOO PEKOHCTPYKIMK XOH/IPAJIBHOTO JiedeKTa
B HEOIITHMAJIbHBI KOMOMHUPOBAHHBIN BApPUAHT IUIACTHUKH C
WICIIOJIb30BaHKUEM AJIJIOTeHHBIX TPAHCIIAHTATOB.

Ha Harm B3misizI, HeoOCTaTKaM¥ ¥ OTPUIIATeNIbHOM CTOpO-
HOW KJIACCUYeCKOM MO3auYHOUN XOHAPOIUIACTUKYU SIBIISIIOTCS:
JOTIONTHUTe bHASL TPAaBMAaTH3allMsl TKAHEeH CycTaBa U yMeHblIle-
HUe IUIONA/I! aKTUBHO (YHKIIMOHHUPYIOIIEro XpsIIa; OrpaHy-
YeHHOCTh 0GbeMa MoJTy4aeMoro IIacTHYecKoro MaTtepuara;
WCIIOJIb30BaHKe MOTEHIIUAIbHO HelOJHOIIeHHBIX XPSIeBOH
Y KOCTHO# TKaHell B KaueCTBe JOHOPCKUX; PUCK JUCTPOPUU

PucyHok 3. 3nekmpoHHasi MUuKpogomozpacusi XoHOpouuUmosB
2uanuHoOBo20 CycmaBHO20 xpswa, hopMupyrowux niacm B
Kynbmype, Ha 16 cymku KynbmuBupoBaHusi (HamuBHbIli npenapam,
yBenudeHue 100).

Figure 3. Electron micrograph of hyaline articular cartilage
chondrocytes forming a layer in culture on the 16th day of cultivation
(native preparation, magnification 100).
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PucyHok 4. VlHmpaonepayuoHHbIl Buo obnacmu degpekma
nocsie BbINOJIHEHUSI XOHOPONIACMUKU KOCMHbIMU 2y64ambiMu
aymompaHcniaHmamamu, NponumaHHbIMU B3BEChHIO
Ky/IlbmMUBUPOBAHHBIX in Vitro aymoxoHOpoyumos.

Figure 4. Intraoperative view of the defect area after chondroplasty
with spongy bone autografts impregnated with a suspension of in
vitro cultured autologous chondrocytes.

TPaHCIIJIAaHTATOB IIOC/Ie MepecafKy Mo TUNYy “snowman” B
Cllydae 1IeCTPyKTUBHO-IUCTPOPUUIECKOro Mpolecca B Cycra-
Be; 00JIEeBOM CMHIPOM, MTHUITMMUPOBAHHBIM 00/acThio 3ab60pa
TPaHCIUIAHTATOB; PUCK Pa3BUTUS aCEIITUYECKOTO BOCIIATIeHHUs
B JIOHOPCKOU 30He C er0 KOHBepCHel B XpPOHUYeCKU CUHOBUT
Y TIporpeccHeil pa3BUTHsI BTOPUYHOIO O0CTe0apTpo3a (faxe
TIpY 3aMellleHHUy 30H 3a00pa TPaHCIUIAaHTATOB).

m HOBBIE CIIOCOBBI MO3AUYHOM
AYTOXOHJIPOIINTACTUKHA

Bce Bblliecka3aHHoe, a Takxe pe3yiibTaThl MHOTOYHCIIeH-
HBIX 9KCIIepPUMEHTaJIbHBIX, GHOMEXaHUYeCKUX U KIIMHUYeCKUX
WCCJIeIOBAaHU, MPOBEJIEHHbIX COTPYAHUKAMH Kadenpsl U
KiMHMKM TPaBMAaTOJIOrMH, OPTOIEMH M 3KCTPEMAIbHOMN XU-
pypruu uMmenu akagemuka PAH A.®. KpacHosa u MHcTHTYTa
JKCIIePUMEHTAJIbHOM MeJUIIUHbI ¥ OUOTEeXHOJIOTHA, TPUBEJTH
K pa3paboTKe ¥ BHEJIDEHUIO B KIMHUYECKYIO TPAKTHKY psiia
HOBBIX CITIOCOOOB MO3aWYHOM ayTOXOHPOIIJIACTHUKY, I1eJIbIO
KOTOPBIX SIBJISIETCS He TOJIbKO aHATOMUYeCKoe 3amellieHue 06-
sacty iedeKta, HO ¥ KOPPEKIIUsl [aToJIOTYeCckKy N3MeHeHHOM
CyOXOHJPaJIbHOM KOCTU U KOCTHOM TKaHU 00JIacTH MeTasIu-
¢du3a GepeHHOM KOCTH IIPU OCTE0apTpO3- U 0CTeOHeKpOo3-
ACCOIMHPOBAHHBIX JledeKTax Xpsilja KOJIEHHOTO CyCTaBa.

1. HoBpi# c11oc06 XOHAPOIUTACTHUKY IePeKTOB XPSIla KO-
JIeHHOTO cycTaBa'. B ocHOBe Xpypru4eckoro BMeIaTeabCTBa
JIEXXUT TIPUHIIMI OTlepallvii MO3auYHOM XOH/IPOIIIACTUKH, OfI-
HAKO B Ka4eCTBe MaTepuasia sl IJIaCTHYeCcKOro 3aMeleHusI
00J1acTH NOTHOCIONHOTO fedeKTa CyCTaBHOM MMOBEPXHOCTH
MIpeJIJIOKeHO MCIIOJIb30BaTh KOCTHBIE Ir'yOuaThle ayTOTpaH-
CIUIAHTATHI, 3a6paHHbIe BHECYCTABHO — M3 KPbLJIA TTOB3/IOII-
HO¥ KocTH (pHCyHOK 1).

[TprMeHeHye ayTOTPaHCILIAHTATOB, ITPEICTABIISIOMIMX CODO
3[I0POBYIO I'y04aTyi0 KOCTh, II03BOJIsIeT He TOJIbKO 00ecrequTh

PucyHok 5. Cxema BbinofiHeHuUs amana mMuoniacmuku npu
Ucnosb30BaHUU BUOeoapmpocKonuu: popMupoBaHue KaHana B
MemadgusapHoll kocmu Mbiwenka 6edpa 0151 MblWeYH020 T0CKyma
(A) u npoBedeHue MbIWe4YHO20 J10CKyma B ChopMUPOBaHHOM
kaHane (B).

Figure 5. Schematic representation of performing the muscle plastic
stage using arthroscopy: formation of a channel in the metaphyseal
bone of the femoral condyle for a muscle flap (A) and insertion of a
muscle flap in the formed channel (B).

aHaTOMUYecKoe 3aMellleHHe fedekTa CyOXOHAPAIBbHOM KOCTH,
HO U CO37aTh OIITUMaJIbHble YCIIOBUsI I BOCCTAHOBJIEHUs ee
MeTaboM3Ma U CTPYKTYPHO! I1epeCTPOMKY (PHCYHOK 2).

2. HoBpl#1 crioco6 ayToIIacTUKY THATMHOBOIO XPsiIiia KO-
JleHHOTrO cycTaBa’. KioueBoit 0c06eHHOCTBIO JAaHHOTO CIIO-
coba XOHIPOIUIACTHUKY SIBJISIeTCS. UCIIOIb30BaHUe KJIeTOYHBIX
TeXHOJIOTMH B BUJle KyJIbTUBUPOBAHHBIX iN Vitro ayTOXOHIPO-
1UTOB. JIJIsl 3TOTO NepBbIM 3TaIlOM IIPOBOJST 3a00p rHaIrHO-
BOTO Xpsilla U3 MaJloHarpy>kaeMoro oT/iesla KOJIeHHOTO CyCTa-
Ba, U3 KOTOPOTO B yciioBusiX MHCTUTYTa 3KCIIepUMeHTalIbHON
MeUIUHEI ¥ 6rotexHosoruit CamI' MY roToBSIT B3BeCh Kyilb-
THBHPOBAHHBIX ayTOTeHHBIX XOHAPOLUTOB (PHCYHOK 3).

BTOpBIM 3TanoM BBINOMHSIOT HEIIOCPeACTBEHHO XOH/IPO-
IUIACTUKY JledeKTa CyCTaBHOM IIOBEPXHOCTH, IIPH 3TOM KOCT-
Hble rybuaTble ayTOTpaHCILIAaHTATHI [1epefi UMIUIaHTaluell B
obracTb ledeKTa IPONUTHIBAIOT B3BEChIO KYJIETUBUPOBAaHHBIX
ayTOXOH/IPOILIUTOB (PHCYHOK 4).

3. HoBelit crioco6 ayTOIUIACTHKY CyCTaBHBIX IOBEPXHOCTeN
IIPU J1eCTPYKTHUBHO-TUCTPOPUUECKUX 3a00JIeBaHUSIX KOJIeH-
Horo cycraBa’. CyTb oIepalfiy 3aKjIi04aeTcsl B BHIITOIHEHUU
«KJIACCUYeCKOM» MO3aUYHOU XOHIPOIIJIACTUKHU C OIOJIHU-
TeJIbHbIM GOPMHUPOBaHHEM HeCBODOOIHOTO MBIIIEYHOTO JIOCKY-
Ta U3 OpIoIIKa He)XXHOM MBIIIH! (M. gracilis), KoTopeiit yepe3
CIleliaIbHO CO37JaHHBIM KaHaJI ITPOBOIAT B MeTabH3apHON
o6J1acTy 1oJ; OCHOBaHHe KOCTHO-XPSIIIEeBBIX ayTOTPaHCIIIaH-
TaToB B 30He JledpekTa (PHUCYHKH 5, 6).

BBesieHne MHOIUIACTUKY B KayecTBe OfIHOTO 3TallOB XU-
PypPruyeckoro BMellaTesIbCTBa I03BOJISIET YITyYIIUTb TPODUKY
KOCTHO! TKaHH, TOPOXeHHOMN e CTPYKTUBHO-TUCTPOPUIECKUM
IIPOLIeCCOM, YCTPAaHUTb BEHO3HBIN 3aCTOU U YIIY4IIUTh MUKPO-
IUPKYJISIUIO B INTYOOKHUX CJIOSIX CyOXOHIpaIbHOM KOCTH.

1MateHT P® Ha nzobpetenne Ne 2239377 ot 10.11.2004. https:/patents.google.com/patent/RU2239377C2/ru
2MNateHT P® Ha n3obpeTenne Ne2379002 ot 20.01.2010. https:/patents.google.com/patent/RU2379002C1/ru
3 MateHT PP Ha n3obpeteHne Ne2484784 ot 20.06.2013. https:/patents.google.com/patent/RU2484784C1/ru
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MOBPEXXIeHUs KOCTHOM TKaHH IIPY MOJITOTOBKE B HEH KaHAJIOB
JUISl KOCTHBIX ayTOTPAHCIUIAHTATOB, a TaKXe CO3[aHusl yCIIo-
B JIIs1 CTabUIIbHOY (PUKCALIMKM TPAHCIUIAHTATOB B 06JIaCTH
ayTOIUIACTHKK HaMH ObLT pa3paboTaH CIeraaIn3upOBaHHBIN
XUPYpPrudecKuil HHCTPYMeHTapHii: yCTPOMCTBO JjIsl BHYTPU-
KOCTHOTO BBeJIEHHUSI KOCTHOTO TPAaHCIUIAHTaTa'; yCTPOHCTBO
JUIS1 IyHKITMOHHOUM GUOTICHY CYCTaBHOTO XPSIIa%; yCTPOUCTBO
JUIS1 XOHJIPOIIJIACTHKHU JIepeKTOB CyCTaBHOTO Xpsiia’.

m SAKJIFOYEHUE

HakoryieHHBIV K HACTOSIIIEMY BpeMeHH COOCTBEHHBIH OIIbIT
NpUMeHeHHs pa3paboTaHHbIX CIIOCOG0B MO3aUYHOM XOHJIPO-
IUIACTHKU TIOJIHOCJIOMHBIX W NTEHeTPUPYIONHX 1e(PeKTOB Cy-
CTaBHBIX IIOBEPXHOCTeM, GOPMUPYIOIIUXCS TIPU OCTE0ApPTPO3e
Y OCTEOHEeKpO3e KOJIEHHOTO CYCTaBa, ¥ CPAaBHUTEIbHBIN aHAJIN3
OT/IaJIeHHBIX KIIMHUKO-QYHKIIMOHAJIBHBIX Pe3yJIbTaToB Jieue-
HUSI TI0KA3aJI UX BBICOKYIO 3¢(HeKTUBHOCTh, BO3MOXXHOCTh
BOCCTaHOBJIEHUS] aHATOMHHU TIOPA’KeHHOTO OTZesIa CyCTaBHOM
MOBEPXHOCTU U QYHKIIMM CyCcTaBa. JTO, B CBOIO O4Yepeb,
MO3BOJIWJIO 3aJI0XKUTh OCHOBBI JJIsl pa3pabOTKU KOHIIEIIUH
OPraHOCOXPAHSIOIel XUPYPrUH IeCTPYKTUBHO-IUCTpOdUIe-
CKUX 3a00J1eBaHUI KPYITHBIX CyCTaBOB HUXKHUX KOHEYHOCTeH,
6a3upyrolelicss Ha COBPEMEHHBIX JIAaHHBIX O POJIK U 3HAYU-
MOCTH CyOXOH/IPaJTbHOM M MeTadU3apHOI KOCTHBIX TKaHel B
BbIIIeyKa3aHHbIX [ATOJIOTMYECKHX TPOIeccax v MOHUMaHUU
6e3yCIIOBHON HEOOXOMMOCTH MX ONEepPaTUBHON KOPPEKIUH
IPY PEKOHCTPYKTHUBHO-IUIACTHYECKOM 3aMellleHHH KOCTHO-
XPSILEBBIX 1eeKTOB. P

PucyHok 6. 3man onepayuu — Mobunusayusi HexHol MbIWybI.

Figure 6. Stage of the operation — mobilization of the gracilis
muscle.

Kpome 3rtoro, ¢ menbio GOpMUPOBAHHUSI KOCTHBIX ayTO-
TPAHCIIAHTATOB TOYHO 3a/laHHBIX Pa3MepOB U B YCJIOBUSX
apTPOCKONIUYEeCKOT0 BapyUaHTa IPOBeIeHUs Olepanyu, HU-
BEJIMPOBAHMSI PUCKA UX TOBPEXIeHus! Tpyu GOPMUPOBAHHUH U
BBEJIeHWH B KaHaJIbl PEIIUIMeHTHOM 30HbI, YMEHbIIIeHUsI pHCKa

JOIIOJIHUTEJIbBHAA NTH®OPMAITVA

ADDITIONAL INFORMATION

Hcmounux gpunancupoBanus. Pabora BbITIONHeHa 10 HHU-
I[MaThBe aBTOPOB 6e3 NpuBIiedYeHUs PHHAHCUPOBAHHUSL.

Study funding. The study was the authors' initiative without
external funding.

Kongnuxkm unmepecoB. ABTOpHI IeKIapyupyIOT OTCYT-
CTBUE SIBHBIX U IIOTEHIHUAJIbHBIX KOHQIUKTOB UHTEPECOB,
CBSI3aHHBIX C COZIepXKaHHeM HaCTOSIIIed CTaThH.

Conflict of Interest. The authors declare that there are no
obvious or potential conflicts of interest associated with the content
of this article.

Yuacmue a6mopo8.

I.I1. KorenpHrkoB — pegaktupoBanue craTtbu. J1.C. Ky-
JlallleB — OIepaTHBHOe JiedeHYe MAlMeHToB, COOp U aHaIu3
JIUTEepaTypPHbIX CTOYHUKOB, IOTOTOBKA U HAIICAHHE TeKCTa
Y penakrrpoBanue cratbu. H0.B. JlaprieB — 0630p nuTeparyp-
HBIX UCTOYHUKOB, pefaktupoBanue cratbu. C.J1. 3yeB-Par-
HHMKOB — OIlepaTHBHOE JIeueHre TaleHToB, cO0p U aHaIu3
JIUTEPATYPHBIX UCTOYHKKOB. [[.A. JlonrymkuH — c6op u aHa-
JIM3 JIMTePaTypPHBIX UCTOYHKKOB. B.I. AcaTpsH — Kypanus u
xupyprudeckoe jiedenre nanvenTtoB. H.JI. IllepbatoB — c6op
Y QHAJIU3 JINTEPaTypPHBIX NCTOYHUKOB.

Bce aBTOpBI 0106pHIH GUHANTBHYIO BEPCHIO CTAThU ITepel
nyOnuKanyei, BEIpa3wiIK COIIache HeCTH OTBETCTBEHHOCTh
3a BCe aCIeKThl paboThl, IOPa3yMeBalolIy 0 HajljIexalliee u3-
y4eHHe U pellleHHe BOIPOCOB, CBS3aHHBIX C TOYHOCTHIO HIIH
II06POCOBECTHOCTHIO JIF00O0H YacTH paboTHL.

Contribution of individual authors.

G.P. Kotelnikov — provided detailed manuscript editing. D.S.
Kudashev — performed surgical treatment, has been responsible for
scientific data collection, its systematization and analysis, wrote
the first draft of the manuscript. Yu.V. Lartsev — provided scientific
data collection, its systematization and detailed manuscript editing.
S.D. Zuev-Ratnikov — performed surgical treatment, scientific data
collection, its systematization and analysis. D.A. Dolgushkin —
provided scientific data collection, its systematization and analysis.
V.G. Asatryan — performed surgical treatment and patients'
curation. N.D. Shcherbatov — provided scientific data collection,
its systematization and analysis.

All authors gave their final approval of the manuscript for
submission, and agreed to be accountable for all aspects of the
work, implying proper study and resolution of issues related to the
accuracy or integrity of any part of the work.

MateHT P® Ha nonesnyto mopens Ne59396 ot 27.12.2006. https:/patents.google.com/patent/RUS9396U1/ru
2MateHT PP Ha nonesHyto Mopens Ne56803 ot 27.09.2006. https:/patents.google.com/patent/RU56803U1/ru
3MateHT PP Ha nonesHyto Mopenb Nel31595 ot 27.08.2013. https://patents.google.com/patent/RU131595U1/ru

www.innoscience.ru

229




TpasmaTonorvm n optoneaua

JIUNTEPATYPA /| REFERENCES

1. Alekseeva LI, Taskina EA, Kashevarova NG. Osteoarthritis: epidemiology,
classification, risk factors, and progression, clinical presentation, diagnosis,
and treatment. Modern Rheumatology Journal. 2019;13(2):9-21. (In
Russ.). [Anekceesa JI.H., Tackuna E.A., Kamesaposa H.I. Ocreoaprpurt:
SNUAEMUOJIOTHS, KIIaCCUPpUKaIys, GpaKTOPbl PACKA U IIPOrPeCCHPOBaHM,
KJIIMHUKA, AMArHOCTHKa, jedeHue. CoBpemeHHas pe6mamonoaus.
2019;13(2):9-21]. https://doi.org/10.14412/1996-7012-2019-2-9-21

2. Goldring SR, Goldring MB. Changes in the osteochondral unit during
osteoarthritis: structure, function, and cartilage-bone crosstalk. Nat Rev
Rheumatol. 2016;12(11):632-44. https://doi.org/10.1038/nrrheum.2016.148

3. Egiazaryan KA, Lazishvili GD, Hramenkova IV, et al. Knee
osteochondritis dissecans: surgery algorithm. Vestnik RGMU. 2018;2:77-
83. (In Russ.). [Ernazapsa K.A., Jlazumsunu I.J]., Xpamenkosa U.B.,
U [p. AJITOPUTM XHUPYPrHAYecKoro jiedeHus GOIbHBIX C PAaCCeKaoIM
OCTEOXOH/IDUTOM KOJIeHHOTO cycraBa. Becmuuk PI'MY. 2018;2:77-83].
https://doi.org/10.24075/brsmu.2018.020

4. Alan B. The Bone Cartilage Interface and Osteoarthritis. Calcified Tissue
International. 2021;109:303-328. https://doi.org/10.1007/s00223-021-
00866-9

5. Ashish RS, Supriya J, Sang-Soo L, Ju-Suk N. Interplay between Cartilage
and Subchondral Bone Contributing to Pathogenesis of Osteoarthritis. Int
J Mol Sci. 2013;14:19805-19830. https://doi.org/10.3390/ijms141019805

6. Pisanu G, Cottino U, Rosso F, et al. Large osteochondral allografts of the
knee: Surgical technique and indications. Joints. 2018;6:42-53. https://doi.
org/10.1055/5-0038-1636925

7. Gerasimov SA, Tenilin NA, Korytkin AA, Zykin AA. Surgical treatment
of localized injuries to articular surface: the current state of the issue.
Polytrauma. 2016;1:57-69. (In Russ.). [I'epacumoB C.A., Tennmun H.A.,
Kopeitkua A.A., 3bikuH A.A. Xupypruueckoe jiedeHHe OrpaHUYeHHbIX
IOBPEXX/IEHMI CyCTaBHOM IIOBEPXHOCTH: COBPEMEHHOE COCTOSIHHE BOIIPOCa.
ITonumpaébma. 2016;1:57-69].

8. Solheim E, Hegna J, Strand T, et al. Randomized study of long-term (15-
17 Years) outcome after microfracture versus mosaicplasty in knee articular
cartilage defects. The American Journal of Sports Medicine. 2017:46:1-6.
https://doi.org/10.1177/0363546517745281

9. Lange JK, Lee YuYu, Spiro SK, Haas SB. Satisfaction Rates and Quality
of Life Changes Following Total Knee Arthroplasty in Age-Differentiated
Cobhorts. Journal of Arthroplasty. 2018;33(5):1373-1378. https://doi.
org/10.1016/j.arth.2017.12.031

10. Le Roux J, Von Bormann R, Braun S, et al. Mega-OATS of the knee
without specialised instrumentation: a low-cost option for large cartilage
defects in a resource-restrained environment. SA Orthop J. 2022;21(2):106-
110. http://dx.doi.org/10.17159/2309-8309/2022/v21n2a

11. Solheim E, Krokeide AM, Melteig P, et al. Symptoms and function
in patients with articular cartilage lesions in 1,000 knee arthroscopies.
Knee Surg Sports Traumatol Arthrosc. 2016;24(5):1610-1616. https://doi.
org/10.1007/s00167-014-3472-9

12. Werner BC, Cosgrove CT, Gilmore CJ, et al. Accelerated return to
sport after osteochondral autograft plug transfer. Orthop J Sports Med.
2017;5(4):2325967117702418. https://doi.org/10.1177/2325967117702418
13. Solheim E, Hegna J, Inderhaug E, et al. Results at 10-14 years after
microfracture treatment of articular cartilage defects in the knee. Knee Surg
Sports Traumatol Arthrosc. 2016;24(5):1587-1593. https://doi.org/10.1007/
s00167-014-3443-1

14. Hunziker EB, Lippuner K, Keel MJB, Shintani N. An educational review
of cartilage repair: precepts and practice — myths and misconceptions —

230

Hayka n uHHosauuun B meaununHe T.9(3)/2024

progress and prospects. Osteoarthritis Cartilage. 2015;23(3):334-350.
https://doi.org/10.1016/j.joca.2014.12.011

15. Emre TY, Atbasi Z, Demircioglu DT, et al. Autologous osteochondral
transplantation (mosaicplasty) in articular cartilage defects of the
patellofemoral joint: retrospective analysis of 33 cases. Musculoskelet Surg.
2017;101(2):133-138. https://doi.org/10.1007/s12306-016-0448-6

16. Patil S, Tapasvi SR. Osteochondral autografts. Curr Rev Musculoskelet
Med. 2015;8(4):423-428. https://doi.org/10.1007/s12178-015-9299-2

17. Hema M, Martin C, Joshua P, et al. Autologous chondrocyte implantation
in the knee: systematic review and economic evaluation. Health Technol
Assess. 2017;21(6):1-294. https://doi.org/10.3310/hta21060

18. Colombini A, Libonati F, Lopa S. Autologous chondrocyte implantation
provides good long-term clinical results in the treatment of knee
osteoarthritis: a systematic review. Knee Surg Sports Traumatol Arthrosc.
2023;31(6):2338-2348. https://doi.org/10.1007/s00167-022-07030-2

19. Ulstein S, Argen A, Retterud JH, et al. Microfracture technique
versus osteochondral autologous transplantation mosaicplasty in patients
with articular chondral lesions of the knee: a prospective randomized
trial with long-term follow-up. Knee Surg Sports Traumatol Arthrosc.
2014;22(6):1207-1215. https://doi.org/10.1007/s00167-014-2843-6

20. Gobbi A, Karnatzikos G, Kumar A. Long-term results after microfracture
treatment for full-thickness knee chondral lesions in athletes. Knee Surg
Sports Traumatol Arthrosc. 2014;22(9):1986-1996. https://doi.org/10.1007/
s00167-013-2676-8

21.Heir S, Argen A, Loken S, et al. Cartilage repair in the rabbit knee: mosaic
plasty resulted in higher degree of tissue filling but affected subchondral
bone more than microfracture technique: a blinded, randomized, controlled,
long-term follow-up trial in 88 knees. Knee Surg Sports Traumatol Arthrosc.
2012;20(2):197-209. https://doi.org/10.1007/s00167-011-1596-8

22. Cavendish PA, Everhart JS, Peters NJ, Sommerfeldt MF, Flanigan DC.
Osteochondral allograft transplantation for knee cartilage and osteochondral
defects: A review of indications, technique, rehabilitation, and outcomes.
JBIJS Rev. 2019;7:e7. https://doi.org/10.2106/jbjs.rvw.18.00123

23. Kabalyk MA. Biomarkers of subchondral bone remodeling in
osteoarthritis. Pacific Medical Journal. 2017;1:37-41. (In Russ.). [Ka6anbik
M.A. BroMapKepsb! ¥ y4aCTHUKH PEMOJIEIIMPOBAHNUS CyOXOH/IPaIbHOM KOCTH
pu ocTeoaprpose. TuxookeaHckuli meduyuHckuil scypHan. 2017;1:37-34].
https://doi.org/10.17238/PmJ1609-1175.2017.1.37-41

24. Loef M, van Beest S, Kroon FPB, et al. Comparison of histological
and morphometrical changes underlying subchondral bone abnormalities
in inflammatory and degenerative musculoskeletal disorders: a systematic
review. Osteoarthritis Cartilage. 2018;26(8):992-1002. https://doi.
org/10.1016/j.joca.2018.05.007

25. Boyde A, Davis GR, Mills D, et al. On fragmenting, densely mineralized
acellular protrusions into articular cartilage and their possible role in
osteoarthritis. J Anat. 2014;225(4):436-446. https://doi.org/10.1111/
joa.12226

26. Roy KA, Jennifer R, Jonathan PD. Contribution of Circulatory
Disturbances in Subchondral Bone to the Pathophysiology of Osteoarthritis.
Curr Rheumatol Rep. 2017;19:49. https://doi:10.1007/s11926-017-0660-x

27. Malanin DA, Pisarev VB, Novochadov VV. Restoration of cartilage
damage in the knee joint: experimental and clinical aspects. Volgograd,
2010. (In Russ.). [Manauun [.A., [Tucapes B.B., HoBoyanos B.B.
BoccmanoBneHue no6Bpescdenuli xpauwa 6 xoneHHom cycmabe:
9KChepuMeHManbHble U KauHuYeckue acnekmol. Bonrorpan, 2010]. ISBN
978-5-98461-765-9. EDN QLYHOH

www.innoscience.ru



Science & Innovations in Medicine Vol.9(3)/2024

HayuHbii 0630p | Review
https://doi.org/10.35693/SIM540155

Xupyprus

E@@®This work is licensed under CC BY 4.0
© Authors, 2024

ABTOMaTU3UpPOBaHHbIE U POOOTU3NPOBAHHbLbIE
CUCTEMbl B XMPYPru4eckom npakTmke

A.A. AHpgpeeB, A.A. Tnyxos, A.lN. OcTpoyuwko, A.1HO. Jlantuéaa, [1.A Bokos,
H.O. Muxainnos, N.A. KoHoBanoB

Pr60Y BO «BopoHexckuin rocygapCTBEHHbIN MeaMumMHCKniA yHueepcuTeT nmerdn H.H. BypaeHko»
MuHsgpasa Poccun (BopoHex, Poccuiickas ®enepaums)

AHHOTaums

Hcnonb3oBaHre po6OTU3UPOBAHHBIX CUCTEM JIABHO BBIILIO 3a IPAHU 3KCIIEpH-
MeHTaIbHOM MetiMHbL. ExxeroHo npousoputcs 6osee 200 ThIC. onepanyii
HCIOJIBE30BAHKEM TOJILKO CaMOT0 IIOMYIISIPHOTO POOOTHU3MPOBAHHOTO KOMIUTEKCA
Da Vinci. [lanbHe#iiee pa3sutrie poG0TOTEXHUKY CYyIIECTBEHHO MOBIHSET Ha
TIOBBIIIIEHHE KaYeCTBA U TOYHOCTH OIIePAaTUBHBIX BMEIIATeTbCTB, TO3BOJIUT 3HA-
YUTETHHO CHU3UTh PUCK PA3BUTHS TOCIEONEPAHOHHBIX OCTIOKHEHHH.

B crarbe npesicTapiieH aHaJIU3 Pe3yJIBTaToOB BHEIPEHHSI pPOOOTOB B XMPYPTHIO.
BeironHen 0630p aHHBIX, npesicTaBieHHbx B PubMed, Cochrane Library,
ScienceDirect u eLIBRARY.

KutroueBsbie ciioBa: poGOTH3UPOBAHHBIN KOMIUIEKC; aBTOMATH3MPOBAHHAsI
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Automated robotic systems in surgical practice
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Dmitrii A. Bokov, Nikolai O. Mikhailov, Pavel A. Konovalov

Voronezh State Medical University named after N.N. Burdenko (Voronezh, Russian Federation)

Abstract

The use of robotic systems has long gone beyond experimental medicine.
More than 200 thousand operations per year are carried out with the use
of just the most popular robotic complex Da Vinci. Further development of
robotics will contribute to improvement of quality and accuracy of surgical
interventions. Even now, it enables reduction of postoperative complications
to almost zero. This review presents the analysis of the results of introducing

robots into surgery. An overview of the data presented in PubMed, Cochrane
Library, Science Direct and eLIBRARY was performed.

Keywords: robotic complex; automated system; robotics; surgery; robotic
complex.
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Xupyprus

m AKTYAJIBHOCTbD

PY BBITIOJTHEHUM XUPYPrUYECKUX MAHUITYIISIIME YeJIoBeK

He Bcer/a Croco6eH UCIOIHUTh UX JOCTATOYHO TOYHO
1 6e301IMO0YHO, YTO 3a4aCTYIO CBS3aHO CO 3HAYUTEIbHBIMU
TEXHUYeCKUMHU CJIO)KHOCTSIMU OIIepaTUBHOTO BMelllaTebCTBa
[1]. Omuum U3 perieHuit TaHHOM MPOOIEMbl B COBPeMEeHHOM
MeJIMIIMHE CTaJI0 UCII0JIb30BaHUe CIIeIUAM3UPOBAHHBIX XUPYP-
IMYeCcKUX pobOTOB, UTO MTO3BOJIMIIO YITYUIIIUTh Ka4eCTBO OIlepa-
THUBHOTO JIEYeHUs], CyIIIeCTBEHHO CHU3UTh 00heM KPOBOTEYeHH],
PHCK MOCIIe0TIepaMOHHBIX OCJIOKHEHHI M KOJIMYeCTBO OIIHUO0K
XUpypra 3a c4eT IMOBBIIIEHNUS TOYHOCTHU ero pabortsl [1, 3-8].
Omnepanuu ¢ UCIOb30BaHHUEM POOOTOTEXHUKU TIPOBOJISAT BO
BCex 00JIacTAX XUPYPrHH, a B OT/IEIbHBIX HAlPaBIEHUSIX HX
HAYMHAIOT BOCIPUHMMATh B KaUeCTBe «30JI0TOTO CTAaH/IapTay
xupyprudeckoro yiedenus [2]. K 3HaunMbIM mmocam poboTH-
3WPOBAHHOM XMPYPrUH OTHOCUTCS TaK>Ke BO3MOXKHOCTD IIPO-
BeJIeHUsI OTIePaTUBHOT'O BMeIIIaTeJIbCTBA OCPeICTBOM UCIIONb-
30BaHUS TEJIEMETUITMHCKUX TeXHOJOTHi [3—8].

m ITEJIb OB30PA

AmnHasnu3 pe3ynbTaToB BHEJPEHHs aBTOMAaTU3WPOBAHHBIX U
POOOTH3UPOBAHHBIX CUCTEM B XMPYPrHUUYeCKyIO PAKTUKY. BbI-
TIOJTHEeH 0030p JIaHHBIX, TipeficTaBieHHBIX B PubMed, Cochrane
Library, ScienceDirect u eLIBRARY. Ilouck ocyriectsisiics
TI0 KJTFOYEBBIM CJIOBAM: «POOOTH3MPOBAHHBIN KOMIUIEKC, «aB-
TOMAaTHU3UPOBAHHAsI CUCTeMay, «pOOOTOTEXHUKA», KPOOOTY,
«xupyprus», "surgical assistant system", «po6oTu3rpoBaH-
HbIU KomIuiekc», "Da Vinci", "ZEUS", "Probot", "AESOP",
"Senhance" u orpanuden nepuonom 2007-2022 rr. Kpurepun
WICKJTIOYeHUs U3 aHAJIM3a: OITUCAHKe OT/IESTbHBIX KITMHUYeCKUX
CJly4aeB, KHUTH, MOHOTPadyu U IOKYMEHTHl. B UTOroBBIi
aHanu3 60U BKITIOYeHBI 50 13 153 mepBUYHO BBISBIIEHHbBIX
WICTOYHHKOB.

m VICTOPHSI POBOTU3MPOBAHHOM
XUPYPTAN

[TepBBIM HCHIONIB3yeMBIM POOOTOM B XUPYPIUM OBIT arl-
napat, paspaborannsiit B CIITA B 1983 romy kak KoHIleIIHs
POOOTH3MPOBAHHO CHCTEMBI JIIs KCIIOTb30BAHKUS B OPTOIIE[TH-
YecKoil Xupypruy, mmog HasBanreM Robodoc surgical assistant
system [4]. Robodoc pa3pa6arsiBaiu kak cucTeMy, O3BOJISIO-
ITYIO XMPYpraM TOYHO IOI6MpaTh pa3Mep U THII OpTolleinde-
CKOTO MMIIJIaHTAaTa /ISl 3HIONPOTe3UpOBaHUs Ta300eJpeHHOI0
CyCTaBa, IPOBOJUTH 0OPabOTKY IOJIOCTH VISt er0 YCTaHOBKU.
JlaHHBIe YCTPOMCTBA CUUTAIOTCS IIepBOM CUCTeMOM, KoTopast
MOTJIa BHIIOJIHATD aKTUBHBIE XUPYpPrUdecKre neicTBus, 3a-
MIporpaMMUPOBaHHbIE ITepe]] oreparyeti [4].

B 1985 rony 6b11 ckoHCTpyHpoBaH arnnapar Unimate Puma
560, mprMeHseMbIi ISt B3ATHSI OMOIICHM TOJIOBHOTO MO3Tra ¥
JIATapOCKOIIMYeCKuX oreparniyii [5]. PazpaboTka maHHOTO pobo-
Ta Hauanack B 1978 ropy [6]. Co3maHHyIO TEXHOJIOTUIO HA TOT
MOMEHT ONMCHIBAJIM KaK MaHUIYJISTOP, IIO3BOJISIOMINI Iiepe-
MeIaTh HeoOXOAMBIe /I71sl TIPOBeleHHs OTlepal[ii MaTepraslbl
Y UHCTPYMEHTHI C IIOMOIIbIO CIeIIHaTM3UPOBaHHBIX [IPOrpaM-
mupyeMbIx BkeHudt [6]. B 1988 rogy Unimate Puma 560
ObLI BIIepBble WCIIOIb30BaH Il BBeIleHUs UIVIbl B TOJIOBHOM
MO3T TTOJT KOHTPOJIEM KOMITbIOTepHOM ToMorpaduu [6]. IlanHas
TeXHOJIOTHS 3aJI0KMJIa OCHOBBI POOOTOTEXHUKY B XUPYPIUX U
II03BOJIMJIA MCIIOJIb30BATh ee B KadeCTBe aCCUCTeHTa XUpypra C
TI0sIBIeHNeM poOOTHU3HMPOBAHHBIX PYK [8].
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B xonrte 1980-x romoB B Benmkobputanuu 6bu1 pa3paboTad
Probot — poboTtmsupoBaHHas cucTeMa, UCIONIb3yeMast [is oIle-
paruii Ha peficTaTebHOM Xerne3e [ 7]. Cuctema Probot ycrpo-
eHa M3 IBYX IOJCUCTEeM, IT03BOJISIOMINX UHTPAOIepaliioHHO
BU3YaJIU3UPOBaTh Ipe/ICTaTeNIbHYIO XKeye3y U UAeHTUDUITH-
poBaTh KOHTYPHI JKejle3bl Ha Kax1oM n3obpaxkenuu [7]. Tex-
HOJIOTHS UCIIOJIb3yeTCsl cCoBMecTHO ¢ Y 3U-uccnenoBanueM,
IIOCKOJIBKY OCYIIIeCTBJIsieT CBOM aHa/IM3 Ha OCHOBAHWUM JaHHBIX
YIIBTPa3ByKOBOTO UCCIIe[JOBaHUs. ANapaT 3apeKoMeHI0Bal
ce0s1 KaK I0CTaTOYHO TOYHOe YCTPOWCTBO MJis IIPOBefleHus
oIlepanyi, Jarolee He3HAUYUTENIbHYIO ITOTPeITHOCTh B OlIpe-
JleJIleHUY TPaHuI] TIpeiCTaTeIbHOM Jkesie3sl [7].

B 1993 rony xommnanueit Computer Motion 6nina pas-
paborana poborusuposanHas pyka AESOP c romocossim
yIpaB/leHHeM U OCHallleHHeM B Bujie sHockorna [8]. Cucrema
IoMorajia XUpypraMm Ipu IpoBefieHUH JIallapoCKOMUYeCKUX
oleparyii myTeM Iiepefjady ¥ BOCIIPOM3BeleHHs M300pakeHusI
OTIepallMOHHOIO TOJIS Ha 3KPaH I10Jl KOHTPOJIeM acCHUCTeHTa
C TIOMOITIbIO0 JIUH3. [1epBoit MOiesbio YIIPaBIIsIIM C TIOMOIIBIO
crenvaIbHOM Mefjajiy WK BPYYHYIO, IOCIeqYIOIIUMH — C I10-
MOII[bIO TOJIOCOBBIX KOMaH, 00JIer4aronix B3auMoiefiCTBYe
C CHUCTeMOU BO BpeMs orieparuu [8].

CoBpeMeHHble XUPYpPrudecKkre KOMIUIEKChl COCTOST U3
JIByX BaYKHEHIIIUX YacTel — U3 MeXaHU4eCKOU PYKU U UHCTPY-
MeHTapus B Heil [9]. PoboTH3npoBaHHY0 TEXHUKY B XUPYPriu
pasfieNiAIOT Ha JiBa THIA: KJIACCUYeCKHUe PyKH C II0CIe[j0oBa-
TeJbHOM CUCTeMOM MeXaHUYeCKOTo JBMXKEeHUS U MeXaHU3MBbI
C TIapaJuIesIbHOM crucTemoii [9].

m COBPEMEHHBIE POBOTHU3MPOBAHHBIE
XUPYPITMYECKUE KOMIIJIEKCHI

PoboThI ¢ mocegoBaTebHOM cUCTeMOM ObIBAIOT aHTPO-
nomopdubie U SCARA [9]. AnTponioMopdHbIe, UK YeJioBe-
KooOpasHble, POOOTU3UPOBAHHBIE PYKH COCTOSIT U3 TPeX I0-
CJ1eJI0BaTeNIbHO PacCIHOJIOXKeHHBIX CYyCTaBOB, OIPeesIsSIoNiX
IBwxeHre pyku B mpoctpadcTse [9, 10]. SCARA B cBoio
ouepeJib COCTOUT M3 HeCKOJIBKUX CYCTaBOB, OCH KOTOPBIX pac-
IIOJIO)KeHBI TTepIeHANKY/ISIPHO OCHOBAaHHUIO pyku [9]. JlaHHBIH!
THI POOOTU3UPOBAHHOM PYKHU SIBJISIETCSI OCHOBOM B TOM YHCJIe
pobotusupoBaHHo# cuctembl Da Vinci [9-16].

PoboTusupoBanHnas cucrema Zeus

PoboT Zeus 6bl1 pazpaboTaH KoMmaHusIMHU Intuitive
Surgical u Computer Motion B 1996 rony u ogo6pen B 2001
rony [10]. PoboTtr3upoBanHas crcTeMa Zeus COCTOUT U3 TPex
MaHUIYJISTOPOB, IIPUKPEIVIEHHBIX K XUPYPriUYecKoMy CTOJTY,
Y KOMITBIOTEPA C MPOrPaMMHbBIM 06ecriedeHreM, TaKUM Ke
kak y AESOP [11]. B nponecce paboTsl XUpYpT HOJIb3yeTCs
CHelnyaIbHbBIMU NOJISIPU3AIIMOHHBIMEA OYKaMH 11l PaGOTHI C
2D-u3obpakeHueM, TPAaHCIUPYeMbIM Ha 3KPaH C MaHUITYJIS-
TopoB [11]. [1TaBHBIM IpenMyI11eCTBOM JJaHHON TeXHOJIOTHU
TI0 CPaBHEHHIO C ee TIpellieCTBeHHUKAMHU OblIa BO3MOXKHOCTb
WICIIOJIb30BAHUSI CUCTEMBI Y/IaJIEHHOM XUPYPIyy, a HeJoCTar-
KaMH — CTOUMOCTb, TabapUThl M HACTPOMKA KOMILJIeKca o
kaxporo nanuenTa [11]. B 2003 rony xomnanus repecrana
MPOM3BOAUTh YKA3aHHBIA KOMIUIEKC B CBSI3U C YCIEIIHBIM
BHeJipeHHeM B MenunuHy komiiekca Da Vinci [10]. Ctou-
MocTb cucteMbl Da Vinci 1o oTHoIeHuIo k cucreMe Zeus
COOTHOCHWJIACh Kak 975 ThiC. K 1 MJIH 0JIapOB HA MOMEHT
2003 ropa [10].
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Pob6oToxupypruueckmnii kommiexc Da Vinci

CoBpeMeHHBII poboToxUpyprudeckuii kommiekc Da Vinci
6bu1 pazpaboran B 2000 rony xommnanwueit Intuitive Surgical
[12]. On BkiIIOYaeT TpU B3aUMOCBSI3aHHBIX 3JIeMeHTa: TIpPU-
6op nepefayu M300pakeHUs OTIEPAIIMOHHOTO TT0JIs, TIaHe b
yIpaBiieHUs] YCTaHOBKOM U MOJBIXKHYIO YaCTh C YeThIPbMsI
MaHUITYJISTOPaMH (TPYU MaHUITYJISTOPA ISl XUPYPriuiecKoro
WHCTPYMEHTApHs U OOWH [y kamepsl) [13, 14]. [Tepemaua
1300pakeHus! OCYIIeCTBIISIeTC s TOCPeICTBOM UCIIOIb30BaHHUS
IIByX KaMep C MOAIeP)KKOW JBOMHOIO UCTOYHUKA OCBeIleHUs
[14]. Tlanenp ympaBjieHus: IpencTaBiseT cO60H KOMITbIO-
Tep, BOCIIPUHUMAIOIIHM TOJTHOMACIITabHOe nu3obpakeHue C
nepezaveil ITyOHHBI OIlepallMOHHOTO MOJIsl, BH/IEOUCKATeb,
HOXHBIE I1e/1aJiy, UCTIONb3yeMble JIJIsl YIIpaB/IeHuUs 3J1eKTpo-
Koaryrsiueit 1 GoKyCHUpOBKOI KaMep, pydIHbIe IPKOHCTHKY IS
KOHTPOJISl MYHCTPYMeHTapysl U KaMepbl, pa3MellleHHOM BHyTpH
nanuenra [ 13, 14]. JIns npoBenenus omneparyii KCIONb3y0T-
Cs1 CIlelaIM3upoBaHHble HAbOphI HHCTpyMeHTOB EndoWrist,
BKJTIO4atorve 6osee 40 tunoe uHcTpymenTos [15]. Habop
COCTOUT U3 3aKMMOB, UIVIOfiep>KaTesiel, HOXHHI], MOHOIIOJISIP-
HBIX Y OUIIOJNISIPHBIX XUPYPIUYeCKUX MHCTPYMEHTOB, CKaJlb-
mesied ¥ Ipyroro uHcrpymenrtapus [15]. B 3aBucumoctu ot
OTIepaTMBHOI'0 BMelllaTelbCTBa XUPYPr BbIOKMpaeT OIWH U3
HabopoB 5-MM Wi 8-mm pa3mepa [15].

['maBHBIM IpeuMyIlleCTBOM UCIOIb30BaHUs KoMITekca Da
Vinci sBnsieTcs mosyyeHre XUPYProM IMOJIHOIIEHHOTO Tpex-
MEepHOTO M300paXkeHusI C BO3MOXXHOCTBIO ero MacIiTabupo-
BaHHUs B HECKOJIbKO coTeH pa3 [16]. Ucmonb3oBanue poboTa
B XMPYPrudeckoi IpakTHKe CyIeCTBeHHO CHM)KaeT TPaBMU-
poBaHHe TKaHel naruenTa. [lepeuniciieHHbIe TperMyIIieCTBa
CyIIIeCTBEHHO CHIDKAIOT BpeMs [T0CJIeoepaliiOHHOT0 ITeproia
[16]. BaxxHO OTMETHTH OTCYTCTBHE OIpPaHUYeHUIA 10 IpUMeHe-
HUto cuctembl Da Vinci: ee MOXXHO HUCTIOTB30BaTh MpaKTHie-
CKU TIpH JIF0OOM BHJIe oniepaTUBHOTO BMeltatenbcTsa [17]. Da
Vinci, kak u cucrema Zeus, TIO3BOJISIET MPOBOAUTD OTepaIiiy
B TUCTAHIIMOHHOM pexkuMe [18].

PoboTtusrpoBanHas cucTema I03BOJIsSIeT UCIIONIb30BaTh ee
TIPH pa3iIMIHBIX BUax oneparnyii. Da Vinci npumensteTcs B ypo-
JIOTMYEeCKUX OIlepalysx, TaKUX Kak HeppIKTOMMUS, IIIaCTHKA
JIOXaHOYHO-MOYeTOYHHUKOBOTO cermenTa [19, 20]. Po6oT uc-
TIOJTb3YeTCsl B KapAUOXUPYPIUM, CHIDKAs BePOSITHOCTb KPOBOIIO-
Tepy, MAaCCUBHOTO MTOBPEXXIeHMs TKaHel cep/ilia U JieTalbHbIX
HCXOMIOB BO BpeMs oreparniyit [20—-28]. Illupokoe mpumMeHeHye
TeXHOJIOT VS TIOJTyYrIIa B THHEKOJIOTUH, TI03BOJIUB CHU3UTh PHUCK
MIPOBEJIeHHs! PAZIUKAIbHOM TMCTEPIKTOMUM, JIMM(aIeHIKTOMUN
Y TIPOBeJleHrs aMIyTalyil Matku [21, 22, 27].

JlocToMHCTBaMHM KCIIO/IL30BaHMs cucTeMbl Da Vinci mis
XUpYpra CUUTaIOTCs CHIDKeHHe OITMOO0K BCIIeICTBHE TpeMopa
PYK, MeHbITIas yCTaJIOCTh Bpada B CPaBHEHUH C TPaJUIIVOH-
HBIM XUPYPrAYecKrM BMeIlaTeJIbCTBOM, [TOBBIIIIeHHAs TOY-
HOCTb B BBIIIOJIHEHUM OIlePallMOHHBIX MaHUMIYISLNN, Kade-
CTBeHHasl BU3yan3alyis, OTCYyTCTBHe BePOSITHOCTH 3apakeHusl
MHGEKIIMOHHBIMU 3a00JIeBaHUsAMU OT manueHTa [20-23, 28].
K npeumymectsam ucnonb3oBanus pobora Da Vinci no ot-
HOIIIEHHIO K MAI[MeHTy OTHOCSIT MeHee BhIpaXKeHHbIN O01eBoi
CUH/IPOM, MUHHUMAJIbHble KPOBOIIOTEPH B XOJie BBIIIOTHEHUS
OTIepaTHUBHOI'O BMeIaTeIbCTBA U B [TOCIIEOIePaI[HOHHOM IIe-
pHoOfie, a TakXe YMeHbllIeHNe BepPOSITHOCTH BO3SHUKHOBEHMUS
OCJIOKHEHWH U KOPOTKUM BOCCTaHOBUTEJIbHBIN Tepuoy [22,
29]. ManonHBa3UBHOCTH OTEpPaIT|ii C UCITOITb30BaHHEM poboTa
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TaK>Ke I103BOJISIeT YMEHBIIIUTh PUCK KPOBOIIOTEPH U JjaeT JIyd-
UM KOCMeTUYeCKUM pe3yibTaT B CPAaBHEHUU C TPaJULIMOHHON
xupypruei [23].

K ocHoBHBIM HefocTaTkaM mpumeHeHus Da Vinci oTHO-
CSIT BBICOKYIO CTOUMOCTD CUCTeMBI, ee rabapyUThl, OTCYTCTBHE
TaKTWIBHON U MHCTPYMEHTAJIbHOM YyBCTBUTEIBHOCTH, HE00-
XOIUMBIX TIPH HEKOTOPBIX BU/IAX OINepalivii, orpaHMYeHHOCTh
MaHHUMYISIUN poboTa 0fHOM aHaTOMUYeCKoH 0BIacThio Ma-
I[MeHTa, HeOOXOIUMOCTh HAaCTPOMKH IO/ KQXK/IOTO MalfieHTa
1 HeoOXOIUMOCTh CIelMaIbHOM OATOTOBKY MeIUIIUHCKOTO
nepconaa [30-34].

B Hacrosiiee BpeMs B MUpe CyIIleCTByeT ISTh TOKOJIeHUH
cucteM Da Vinci, camble pacipocTpaHeHHbIe U3 KOTOPBIX —
mopenu Si, Xi, a Takke HOBeMIIIast MOJIeNb MISTOTO [TOKOJIeHHUs
SP. B Poccun ycraHoBJIeHBI MOJIeNId TPeThero IOKOIeHus —
Da Vinci Si [22, 32, 34]. [TocTeneHHO HAYMHAETCS MTEPEXOT
Ha 4eTBepToe NoKojieHHe — Xi, NIaBHBIMU IIpeUMYyIlleCTBaMU
KOTOPOTO 10 CPaBHEHMIO C ITpeJbIAyIel MOJIeNbIo SBISIOTCS
CHIDKeHHe BpeMeHU COBMeIlleHHs] HTHCTPYMEeHTOB C MaIlieHTOM
Y BBICOKAsi CKOPOCTh TIPOBOJIMMBIX Tipotienyp [25—29].

[Tpenpinyimue Moneny He UMeId BO3MOXHOCTU PaboThI
BO BCeX IUIOCKOCTAX, ¢ Da Vinci Xi mosiBuiach BO3MOXXHOCTh
BePTHKAJIHOTO JOCTYIIA K MAI[UeHTy, YTO I03BOJISIeT XUPYPry
paboTaTh C UHCTPyMeHTapueM He TOJIbKO B TOPU30HTAaIbHOM,
HO U B BePTHKAIbHOM TIOCKOCTSX [25].

Hogeitmas monens Da Vinci SP Ha ganHb1it MomeHT B Poc-
CHM OTCYTCTBYeT, HO y>Ke UCIIO/Ib3yeTCs B 3allafiHbIX CTPaHaX.
Cucrema 1o CpaBHEHHUIO C TpeillieCTBeHHUKaMU obafaeT
YAy4IIeHHOM KaMepo# U KOHCOJIbIO XUPYpra, 0OHOBIEHHOM
CUCTeMOM yIpaB/IeHus ¥ HOBBIM HabOpOM MHCTPYMEHTOB II0-
BBIIIIEHHOM ITOJIBM)KHOCTH, JOCTUTaeMOii 3a CUeT IIapHUPHBIX
COeIJMHeHHUH C CeMbl0 CTeleHsMU CBOOOb!. [TTaBHBIM OTIIH-
YyHeM SIBJIsIeTCsl IIPOBeJleHNe Ollepalivii yepe3 eMHCTBeHHBIIH
pa3pe3 OfIHO¥ poOOTHYECKON PYKOH C TOIep)KKOM Tpex WH-
CTPyMeHTOB OffHOBpeMeHHO [26-30].

[TepcniexTUBBI pa3BUTUSI POOOTOTEXHUKU B XUPYPIHUU OC-
HOBBIBAIOTCS Ha OIepalysixX, KOTOpble BO3MOXKHO ITPOBOJUTh
C WCIIO/Ib30BaHUEeM HaHHBIX cucTteM. OJHUM U3 TJIaBHBIX Ha-
MIpaBJIeHUN Pa3BUTUSI 3TOU 00JIACTH SBJSIETCS JOCTHXXEHHe
BO3MOXXHOCTH IIPOBefieH!s] POOOTOTeXHOIOTHYHBIX OIleparivii
Ha paboTatoiieM cepare 6e3 UCIOIb30BaHUS alapaTa Uc-
KyCCTBeHHOTo kpoBoobpattienus [27]. B Poccuu peanmsyrorcs
MIPOEKTHI 10 CO3/IaHMIO IKCIIePUMeHTaIbHOI'0 MHOTOQYHKIIHO-
HaJIbHOTO PODOOTOKOMILIEKCA C JIa3ePOM U 110 MOZIeJIMPOBaHUIO
TpexMepHBIX 00J1acTel 6e30IacHbIX ABHKEeHHUM MHCTPYMeHTa-
Pl IPH KICIIOJIb30BaHUK POOOTOXUPYPrUdecKUx cucteM [28].

Pob6orusupoBannas cucrema Senhance

Cucrema Senhance, paspaborannas B 2016 roxy, sBnsiercs
aJbTepHAaTUBHOM 3aMeHoM pobota Da Vinci [35-37]. Cucrema
COCTOMT M3 KabWHBI OllepaTtopa, MaHUIy/ISITOpoB (3—4) u co-
eIUHUTEIILHOTO y3J1a, KOTOPBIN YIIpaBiisieT NUGPOBBIMU CHI-
HaJIaMH OT PYKH-MaHUITYJITOpa U KAOWHBI U BUJIe0CHUTHAJIAMU
OT CHCTEeMBI SH/IOCKOTIMYeCKUX Kamep [35, 37, 39].

JddexTuBHOCTD paboThl poboTa-xupypra Senhance ax-
TUBHO cpaBHUBaeTcs ¢ Da Vinci [36]. CriemryeT 0TMETUTB, 9TO
V3HAYaJIbHO I1eJIM CO3/IaHKsl pOOOTOB COBEpIlIeHHO pa3HbIe:
Da Vinci cospnaBaics [yt 0CyIiecTBIeHHs MAaKCUMaJIbHO TO4-
HBIX OTlepaIiMOHHBIX BMeNaTeIbCTB, a Senhance — ist omud-
POBKH JIAaIIapOCKONMYECKOM XUPYPIyH, y>Ke OCHOBBIBAsICh HA
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lop,
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3AaHMA

sRL?rté?éja'ch TaszobefpeHHOro cyctaBa, opToneauyeckoro UMMnaHTaTa
RS 1983 nop6upaet pasmep u N9 3HO0NPOTE3MPOBaHNS
system TWN UMNNaHTaTa Ans Ta306eApeHHOro CycTaBa,
3HOOMPOTE3MPOBAHUS npoBoAnTL 06paboTKy NonocTv Ans
€ro yCTaHOBKM
MposoawuT 3a6op 6uoncumn I'Ioagonﬂe'r nepeMﬂeu.laT; g
f rONIOBHOTO MO3ra 1 ynpoLiaer SO k) Rl 7
Unimate 1985 BbINONHEHWE OTAENbHbIX CIUSSETTA RN N U
Puma 560 EE I B MHCTPYMEHTbI C MOMOLLIbIO
onepguuﬁ CneunanuampoBaHHbIX y
nporpamMMmpyeMbIX ABVKEHUI
YnpolueHue
Kowey  VHTPaonepauoHoro Mo3BonsieT MHTpaonepaunoHHO
Probot 1980-x  MPOBEeHNs Y3Uul- BU3yann3vpoBaTh NpeacTaTenbHy
ropop  CK@HMPOBAHWS M OUEHMBAHUA XKEeresy u MoeHTUgULMpoBaTh ee
pasMepoB NpefcTaTenbHon  KOHTYPbI Ha KaXaoM U306paxeHun
xenesbl
Momoraet xupypram
npu NpoBefeHn
11anapoCcKomNMYecKkux
onepauuit nytem nepepgaun  PoBoTusupoBaHHas pyka ¢
AESOP 1993 1 BOCMpou3BeaeHust roSfIOCOBbLIM YNpaBfieHUeM n
N306paxeHnst OCHalleH1eM B Buae 3Haockona
onepaLmoHHOro nons Ha
3KPaH MNof KOHTposieM
ACCUCTEHTA C NMOMOLLIbIO JIUH3
Po6oTuavpoBaHHas cuctema
Mo3BonsietT NpoBoANUTL COCTOUT U3 TPEX MaHUNYNSTOPOB,
Zons 1996 npakTuyecku no6oi NPUKPENIEHHBIX K XMPYPrMyeckoMy
BWA ONepaTUBHOO CcTOnYy, U KOMMblOTEPA C
BMeLLaTenbCcTBa NpOrpamMMHbLIM 06ECreYeHNeM,
TakuM xe, kak y AESOP
Po60Tr3vpoBaHHbIN KOMMNeKC
BKto4aeT npubop nepenayu
1306paXKeHns onepaLoHHOro
nons, NaHenu ynpaeneHus
MoXHO 1cnonb3oBaTh Y1 MOABWXHON 4acTh €
TPEMS MaHWNYNSTOpaMm
npaKTUYeckn npu no6om o SN e
Da Vinci 2000 BW[E ONepaTUBHOIO an pyp
BMELLATENLCTBA, B TOM Yucne MHCTPYMEHTAPUA 11 ORHM AN
B AUCTAHUMOHHOM pexume  <amepel. {ina nposenena
onepawuit Ucnosnb3ayoTcs
crneumanuampoBaHHble HaBopsl
MHcTpyMeHToB EndoWrist,
BKNtovatoLme B cebs 6onee 40
TUMOB MHCTPYMEHTOB
CocTounT U3 kabuHbl onepaTopa,
3—4 MaHMNyNATOPOB U
COeAVHUTENbHOrO y3na, KOTopbI
MoxHo ncnonb3oBaTh ynpaensieT UMgpoBbIMM
NpaKTUYeckn npu no6om CUTHanamm OT pyku-MaHunynsTopa
BWAE ONepaTUBHOO 1 KabuHbI 1 BUOEOCUTHANAMM
BMELLATeNbCTBa, B TOM YUCNE OT CUCTEMbI SHAOCKOMUYECKUX
Senhance 2016 B ANCTAHUMOHHOM pexume.  kamep. Obnapgaet 3 CKOPOCTHbIMU

O6pabaTbiBaeT NoSI0CTb

J[laeT BO3MOXHOCTb NepeiTu
Ha Hepo6OTU3MPOBaHHYIO
onepaumio ¢ TeM xe Habopom
MHCTPYMEHTOB

[No3BonsieT To4HO
noa6upatb pasMep 1 Tmn

pexuMamm ynpasfeHus ¢
CUCTEMON NpeaynpexaeHns o

npeBbIlLeHnn CUNbl N orpaHNyYeHna

Hayka n uHHosauuun B meaununHe T.9(3)/2024

MepBas nporpamMmunpyemasi cuctema
ANS BbINOMHEHWS XUPYPruyeckmx
nencTeum

TexHonorusa 3anoxuna 0CHOBbI
POBOTOTEXHUKM B XMPYPruv U

Nno3BoJsiMNa UCMonb30BaTh ee B
KayecTBe acCUCTEHTa Xxupypra

Mpou3BoauT aHanu3 gaHHbIx Y3U-
nccnegoBaHNa CaMoCTOATENIbHO

MpocToTa ucnonb3oBaHus pobota
C MOMOLLbIO Nefareil 1 rofiocoBbIX
KOMaHg

Xupypr nonbayercsa cneunanbHbIMKU
NONSPU3aLMOHHBIMK O4KaMu Ans
paboTbl ¢ 2D-n306paxeHunem,
TPaHCNMPYEMbIM Ha 3KpaH ¢
MaHVNynsTopoB. Bo3aMoxHoCTb
MCMOJIb30BaHWS CUCTEMbI YAANEHHOW
X1pyprum

Mony4eHne NonHOLEeHHOro
TPEXMEPHOro U306paXeHus

C BO3MOXHOCTbIO Ero
MacLUTaBbUpPOBaHUs B HECKONBbKO
COTEH pas, YTO CHWXaeT
TPaBMUPOBaHWE TKaHei nauneHTa,
YMEHbLLAET BEPOSITHOCTb
KPOBOTEYEHMS W YyyLIaeT
KOCMeTHYeckuin adpdekT onepaumu;
CHWKEHWe oLWNBOK BCIEACTBUE
TPEMOopa pyK, YMEHbLLEHWE YCTanocTu
Bpaya, y/y4LeHne To4HOCTU
onepaTMBHOMO BMeLLaTenbCTBa,
Ka4yecTBeHHas BU3yanusaums,
OTCYTCTBUE BEPOSTHOCTU 3aPaXKEHNS
MH(EKLUMOHHBIMY 3260N1EBaHUSIMU OT
naumeHTa

Po6oT oTcnexuBaeT uHbpakpacHoe
[BWXEHWE rNa3 ynpasnsioLlero
Xupypra, o6ecneynBaeT TakTUIIbHYI0
obpaTHyto cBsi3b, O6najaet
6onblueit 3proHOMUYHOCTbIO 3a
CYET HaNN4mns BEPTUKANbHOO
cupaeHbs. IHCTpyMeHTapuii MOXHO
1Cronb3oBaTh B TOM yuchne 6e3

OBWKEHWI, YTO AAeT BOSMOXHOCTb  MPUMEHEHUS CUCTEMbI

caenatb onepauuio 6esonacHee.
VIHCTpyMeHTapuit HOBOI CUCTEMBI

1-1,7MnH $

180 TbiC. $

240 TbIC. S.

Hebonblias
NorpeLHocTb Npu
npoBeaeHnn UaMepeHui
npeacTaTenbHoM Xenesbl

5-10 TbIC. $

975 TbIC. $.

Bbicokas ctoumocTb
cucTeMbl, ee rabapuTbl 1
HacTpoiika Kommniekca noa
KaX/aoro naumeHTa

1-2 MnH $.

K HepocTaTkam
NPVYMEHeHns KoMnekca
OTHOCSIT BbICOKYIO
CTOMMOCTb, ero rabaputhl,
OTCYTCTBWE TaKTUNbHOW

W MHCTPYMEeHTasbHON
YyBCTBUTENbHOCTH,
OrpaHU4YeHHOCTb
MaHWUNyNSUWA OOHOM
aHaToMuyeckol obnacTbto,
Heo6XoAMMOCTb
cneunanbHoN NoAroToBKU
MeAMLMHCKOro nepcoHana
M HaCTPOMKM KOMMeKca
nop Kagoro naumeHTa

2,4-2,8 MnH $.
Bbicokasi cToumocTb,
HefocTaTo4YHoe
KONIMYEeCTBO MecCT Ans
ACCUCTEHTOB Xupypra

MOXXHO UCMOJIb30BaTb MHOIMOKPaTHO

Ta6nuua 1. CpaBHUMesnbHble Xapakmepucmuku
aBMoMamu3upoBaHHbIX U PO6OMU3UPOBaHHbIX CUCMEM,
ucnosb3yeMbix B Xupypaudeckol npakmuke

Table 1. Comparative characteristics of automated and robotic
systems used in surgical practice

pabore cuctemsl Da Vinci [37]. Xupyprudeckas cucrema
Senhance ropaszgo mpoiiie ¥ Mpou3BoAUTEIbHEE B IKCILTY-
artanuu: poboT oTciexuBaeT WHPaKpacHOe IBUXKeHHUeE
I71a3 yIpaBJsIollero XMpypra, obecrnedymuBaeT TaKTHIBHYIO
obpaTHyIO CBS3b, a TaKXXe obazaeT OOJbIlel 3proHOMUY-
HOCTBIO 33 CUeT HaJIMYus BepTUKAJIbLHOTO CuieHbs [36].
Senhance o6agaeT TpeMsi CKOpPOCTHBIMH PeXXMMaMH yITpaB-
JIeHWsI C CUCTeMOM IpefylpeXxeHHsl O ITPeBbIIIeHIH CUJTbI
Y OrpaHUYeHHUs JABWXKEHUH, YTO JJaeT BO3MOXKHOCTD CJIeNaTh
onepanuio bezomnachHee [36, 39]. UHcTpyMeHTapuit HOBOH
CHUCTeMbl MOXHO HCIIOJIb30BaTh MHOTOKPATHO, OH GoJiblie
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CXOX CO CTaHAApPTHBIMU MHCTPYMEHTaMH, UCIIO0/Ib3yeMbIMU
B JIaIlapoCKoIin4eckoi xupypruu [37]. UHcTpymMeHTapuii ipu
HeobX0MMOCTH MOXHO UCIIONIb30BaTh be3 MpUMeHeHus CH-
CTeMbl, OTKJIFOUMB UX OT Hee [37].

K nenocratkam pobora-xupypra Senhance 1o cpaBHeHHIO
¢ Da Vinci oTHOCST HeZjoCTaTO4YHOE KOJINYeCTBO MeCT HJis
ACCUCTEeHTOB XHUPYPra, YTO CBS3aHO C OOJBIION IJIOIA/IBIO,
3aHMMaeMoil MaHumyssTopamu [38, 39].

B Poccuu na 2022 ropn ycraHoBIeHa offHa pob6OTU3UPO-
BaHHas cucrema Senhance B PocroBe-na-/lony [40]. Xupypru
O0TMevaloT yIoOCTBO Iepexofia OT pOOOTHU3MPOBaHHOM Jlanapo-
CKOITMYeCKOM XUPYPIruy K py4HOM 1 Ha000pOT 3a cyeT OTCyT-
CTBUS HROOXOJMIMOCTH CMeH To4eK J0CTYyIla P [TPOBefleHUU
onepanuu [40].

BosMoxxHOCTH OnIepaTHBHOTO BMeIIaTeIbCTBO TeXHOJIOTHH
Senhance He ycrynator Da Vinci [41]. Po6oTr3upoBaHHyto
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CHCTEMY IIOCTelleHHO IPOo6YIOT Ucnoib3oBarh B pasnuy- M 3AKJIFOYEHUE

HBIX BHJ]aX ONEPAaTUBHOIO BMEIIATeJILCTBA U OLEHUBAIOT ee BHenpeHne aBTOMAaTH3UPOBAHHBIX U POOOTU3UPOBAHHBIX
3¢ PeKTUBHOCTh U 3Hepro3arpatHocThb [41-47]. PoGoT yxxe  cucTeM B XMPYPruiO Ha CErOfIHSIIHUI JIeHb SIBJISIeTCS OIHUM
MPUMEHSIIOT IPY TMHEeKOJIOTHYeCKUX OlepaliysaX, Ka4eCTBO W3 BAXKHEHIIINX HAIPABIeHU Pa3BUTHUS IPAKTUIeCKON MeJu-
WCIIOJIHEHMSI KOTOPBIX He YCTyIaeT MpellecTByIomei Tex-  nuHbL. C KaXIbIM rOJIOM Peayu3yoTCs HOBbIe TeXHOJIOTUH B
Hojioruu [41-43]. B yponoruyeckoii mpakTvKe IPUMEHSIIOT ~ pOOOTU3MPOBAHHOW XUPYPIHH, TO3BOJISIFOIIME OCYIIECTBIISTh
Senhance 7151 ipoBesieHNs MPOCTATIKTOMUM ¥ HePPIKTOMUM — MAJIOMHBA3WBHBIE OIIePATUBHBIE BMEIIATeIbCTBA C MAKCUMaJlb-

[44-47]. HO¥ 6e301IaCHOCTBIO /IJIs TTAIIMEHTOB U YI0OCTBOM JIIsl Bpayel.
TomnpKo ¢ UCTIONIBb30BaHKEM CaMOM TIONYJIIPHOM Ha TaHHBIH

Y3kocnenuain3upoBaHHbIe POOOTH3NPOBAaHHEIE moMeHT cuctembl Da Vinci npousBonutcs 6omnee 200 TeIC.
CHCTeMBI omepaii B rofi. Po60T HCnosb3yeTcsl IpakTHYeCKy BO BCeX

Kpome niepeuriciieHHbIX pOOOTU3MPOBAHHBIX CUCTEM Cyllle-  XUPYPrUUeCKUX CHelralu3alysX, B YaCTHOCTH, B YPOJIOTHH,
CTBYIOT U JIpyTHie, MeHee U3BeCTHBIe — Kopeickuii pobot Revo-I  ruHekosnmoruu, TopakaabHOM U aOIOMUHATIBHON XUPYPIUU.
Y aHITIMACKUE poboT Versius, HaxonsIuecs Ha CTaJIuK aKTHB- PazButre poboTrsupoBaHHOMN XUPYpPruu yxxe domnbiie 20
Horo pa3Butws [48]. JlaHHBIe cHCTeMbI HalpaBJIeHbI Ha IIHPO-  JIET MOBBIIIAeT Ka9eCTBO MPOU3BOIMMBIX XUPYPrUYeCKHUX OIle-
KUIA CTIeKTP OIIepaTUBHBIX BMEIIIATeITbCTB U SIBJISIOTCS Oyyliell  palluii, 3HAYMTEIHHO COKPAIIast KOJMYeCTBO MOCIIeonepaioH-
ansrepHatuBoi Da Vinci: ykasaHHbIe poOOTHI yoke NOKa3ald  HBIX OCJIOKHEHUI, CPOKY BpeMeHHOMN HeTpyIoCIOCOOHOCTH
CBOI0 3¢PpeKTHUBHOCTE IIPU NTPOBeleHNH YPOJIOTHYeCKUX, TMHe- U peaOWIMTAIIMK AIlMeHTOB, KOJIMYeCTBO OMKMO0K MeUIIHH-

KOJIOTHYECKUX U abIIOMHUHAJIBHBIX oreparuii [48—50].
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lNepBUYHbIX rMNepasibAOCTEPOHU3M
C COYeTaHHOM ceKpeuueun Koptusona

A.A. llucuubiH, B.MN. 3emnaHon, M.M. Haxymos, 3.P. llacdwurynnuna, C.b. LLyctoB, U.A. BexTepeBa

Pre0Y BO «CeBepo-3anafHbiil rocyqapCTBEHHbIN MeOULUHCKUA yHUBepcuTeT nmenn N.M. MeyHnkosa»
MuHagpaea Poccun (CaHkT-INeTepbypr, Poccuitckas Penepauns)

AHHOTaumA

IMeanb — U3yuUTh TUAarHOCTUYECKHEe BOZMOXXHOCTH CPaBHUTEJIBHOTO CeJlek-
THUBHOTO 3a00pa BEHO3HOM KPOBH U3 LIEHTPAIILHOM BeHbI HAIIOUeYHHKA Y
GOJBHLIX C IIEPBUYHBIM THIIEPANIbJ0CTEPOHI3MOM C COUETaHHON aBTOHOMHOM
CeKpeInyei KopTU3oa.

Marepuain u MeToasl. MccinenoBanbl ciiydad 7 HalMEHTOB C IIEPBUYHBIM
TUIepasbJOCTePOHU3MOM C COYeTaHHOM aBTOHOMHOM CeKpellrei KopTU301a,
IIPOXOAIMBINMX JiedeHHe B rieprof ¢ 2010 . mo 2019 .

Pesynbrarsl. V3 72 npooriepipoBaHHBIX TAIIMEHTOB C IePBHYHBIM THIIepallb-
JIOCTEPOHU3MOM Y 7 uesioBek (9,7%) ObUla AMAaTHOCTUPOBAaHA ABTOHOMHAs
cekperys Kopru3ona. YacToTa HeCOOTBETCTBUSI MEeX]Yy MHTPACKOIIMYeCKOM
kaptuHoil 1 CCB3K y GOJIbHBIX C COYeTaHHOM aBTOHOMHOW aJlbJ0CTEepPOH-
KOpTHU30I1 cekpenueid cocraBuwia 57,1%. Beimonnenune CC3BK y 6onbHbIX €
cuHApoMoM KoHHIIMHTa 1103BOJISieT YCTAaHOBUTb CTOPOHY TMIIEPIIPOAYKIMH
aNbl0CTepOHA U KOPTHU30J1a IIPU IBYCTOPOHHEH afieHoOMe HaJIIoYeqHHKa C
YHUJIaTepabHOHN BHIPAOOTKOM ropMoHOB. Ilocineoneparnuonnas Haamodey-

HUKOBasi HeZIOCTaTOYHOCTh Habuosianack y 28,6% GOJIbHBIX C CHHJIPOMOM
KonHuzra. CMmeranHele aJleHOMbI HaINIOYeYHUKa MOTYT ObITh HCTOYHUKOM
COBMEeCTHOM TUIlepCeKpelvy ajb0CTepOHa U KOPTH30JIa.

3axurroueHue. Y BceX IAIMEHTOB C [IEPBUYHBIM TUIIEPaJIb/J0CTEPOHU3MOM
HeoOX0/IMMO HCKIII0YaTh COBMECTHYIO aBTOHOMHYO IIPOJIKIIMIO KOPTH30J1a,
YTO 103BOJISIeT IIPOBOZIUTD MIPaBUIIbHYIO OLleHKy pe3dyssratoB CC3BK c no-
CJIeIyIOIIMM BBIOOPOM CTOPOHBI BMEIIaTeIbCTBA U IPOTHO3UPOBATh PUCK
Pa3BUTHS IIOCJIEOIePAIMIOHHON HA/IOYEeYHUKOBOM HEJJOCTAaTOYHOCTH.
KirroueBrble cjIoBa: IepBUYHBIN FHIIepPalIbI0CTEPOHNU3M, aBTOHOMHaAs Ce-
Kpellrs KOPTH30J1a, COYeTaHHAs CeKpellrs ajbJ0CTepOHa M KOPTU30I1a,
CMelllaHHA$ a/leHOMa, CPAaBHUTEJIbHBIN CeJIeKTUBHBIM 3a00p KPOBU U3 BeH
HA/IIOYeYHUKA, alb0CTepOMa U KOPTH30JI-TIPOAYLIMPYIOLIas afieHoMa Ipy
JIByCTOPOHHEH aJIpeHOKOPTUKAJIbHOM aJleHOMe.
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Primary hyperaldosteronism
with concomitant cortisol secretion

Aleksandr A. Lisitsyn, Vyacheslav P. Zemlyanoi, Mikhail M. Nakhumoy,
Zulfiya R. Shafigullina, Sergei B. Shustov, Irina A. Bekhtereva

Northwest State Medical University named after I.I. Mechnikov (Saint Petersburg, Russian Federation)

Abstract

Aim - to study the diagnostic possibilities of comparative selective venous
blood sampling from the central adrenal vein in patients with primary
hyperaldosteronism with combined autonomous cortisol secretion.
Material and methods. The study included 7 patients with primary
hyperaldosteronism with combined autonomous secretion of cortisol who
were treated in the clinic from 2010 to 2019.

Results. In 72 operated patients with primary hyperaldosteronism, 7 (9.7%)
were diagnosed with autonomous secretion of cortisol. The frequency of
discrepancy between the intrascopic picture and comparative selective
blood sampling in patients with combined autonomous aldosterone-cortisol
secretion was 57.1%. Performing comparative selective blood sampling in
patients with Connshing syndrome makes it possible to establish the side of
hyperproduction of aldosterone and cortisol in bilateral adrenal adenoma
with unilateral hormone production. Postoperative adrenal insufficiency

www.innoscience.ru

was observed in 28.6% of patients Connshing syndrome. Mixed adrenal
adenomas can be a source of joint hypersecretion of aldosterone and
cortisol.

Conclusions. In all patients with primary hyperaldosteronism, it is necessary
to exclude the joint autonomous production of cortisol, which allows for a
correct assessment of the results of comparative selective blood sampling, with
subsequent choice of the intervention side and predict the risk of postoperative
adrenal insufficiency.

Keywords: primary hyperaldosteronism, autonomous secretion of cortisol,
combined secretion of aldosterone and cortisol, mixed adenoma, comparative
selective blood sampling from the veins of the adrenal gland, aldosteroma and
cortisol-producing adenoma in bilateral adrenocortical adenoma.
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m BBEJIEHUE
O CoOBIii MHTEpeC cpefiv OOJIbHBIX C IIEPBUYHBIM THUTIepaib-
JIOCTEpOHU3MOM TIPeJICTaBIISIOT AleHThl C HOBOOOpaso-
BaHUSMU HA/IIOYeYHHKA, UMEIOIIMMU COYeTaHHYIO CeKpeIuio
KOPTH30J1a U a/lbJIoCTepoHa. JJaHHBIA BapraHT KOMOWHUPO-
BaHHOM FOPMOHAJIBHOM aCCOLMALUU PeIKOCThIO He SIBJISIeTCS.
[To MHEHMIO MHOTHX HUCCIIefioBaTeNell, paclipoCTPaHeHHOCThb
KOCeKpeITuM KOPTU30J1a U albJ0CTepOHa COCTaBIIsSeT OT 5 [0
21% [1, 2]. Takue nanueHTHI IPeICTABISIOT IPYTIITY PUCKA,
YTO 00YyCJIOB/IEHO BBICOKOM BEPOSITHOCTBIO Pa3BUTHS Kapayo-
BaCKYJISIPHBIX U MeTaboIMuecKux ocloXkHeHUH. [lo MHeHHIO
aBTOPOB, HETaTMBHOE BIIHSHIE CyMMUPOBAHHOTO BO3[eMCTBUS
TUIepIpONYKIIMM MUHepasio- U TIIOKOKOPTUKOUIOB BelleT K
BBICOKOMY PUCKY HapylleHHM pUTMa ceplia, HHpapKTa MH-
oKap/ia, CepieYHoM HeJ0CTaTOYHOCTH, aTepoCKIepo3a Kopo-
HapHBIX COCYIOB, Pa3BUTHS MHCYIIBTOB M CaxapHOro auabera
[3]. CoueTanue rumepcekpervy aabJOCTepOHa U KOPTHU30JIa
MOXKET OBITh TPUYMHOM Pa3BUTHS MOCIe0NepaliioOHHON Hajl-
[I0YeYHMKOBOM HEJJOCTaTOYHOCTH, YTO TpebyeT MocJie afipeHa-
JISKTOMUU IIPOBeIeHUs 3aMeCTUTeJIbHOU [TIFOKOKOPTUKOUITHOMN
Tepanuy. B cBsi3U ¢ 3TUM crieruaayicTh 00palaoT BHUIMaHUe
Ha 00s13aTeJIbHOe CKITI0YeHHe TUIepPKOPTUIM3MA Y OOJIBHBIX C
JVarHOCTUPOBAHHBIM [IePBUYHBIM T'UIIepab0CTePOHU3MOM.
[ToBbInIeHHBIN YPOBEeHb KOPTH30JIa Y OOIBHBIX C KOCEKpeTH-
PYIOLMMU HOBOOOPA30BaHUAMH HAJIIOYeYHUKA MOXeT K3-
MeHSITh JIaTepajIu3aliio, YTO CO3/1aeT TPYOHOCTHU ISl OL[eHKU
pe3y/IbTaTOB CPAaBHUTEIBHOIO CeJIeKTUBHOIO 3a00pa BeHO3HOM
kpoBu (CC3BK) u moxeT nmpuBomuTh K HecooTBeTcTBHIO KT-
n3obpakenuii ¢ manubiMu CC3BK[4]. Kpaiine penko cpemy co-
BMECTHO KOCeKpeTHPYIOIIUX HOBOOOPa30BaHUM HaJlIOYedHHKA
MO)XeT BCTPeyaThCsl MUeNIOIUIIOMaTO3Has MeTalllasus, KoTopast
SIBJISIeTCS] IPUYMHOM HeolpeieJIeHHOTO MHTPACKOMHNYeCKOro
¢denoruna [5]. HecMoTpst Ha TO YTO MHUEJIOUIIOMBI SIBJISIFOTCS
NoOpoKadeCTBeHHBIMU U TOPMOHAIBHO-HEaKTUBHBIMU, aBTOPEI
TI0IYePKUBAIOT Ba’KHOCTb KOMIIJIEKCHOM TOPMOHAJILHOM ¥ MOpP-
donorrudeckoit orieHKM Takux obpa3oBaHuil. TakuM 0OpazoMm,
YVHUKaJIbHBIHN IO/ITUIT aJIeHOM Ha/lllo9evyHHKa TpebyeT 0coboro
BHUMAHHUS IS YJIy4IIIeHHs Pe3ysIbTaToB JieueHUs Mal[ieHTOB
C KOMOMHMPOBAHHOM aJIbJI0CTEPOH-KOPTHU30JI0BOM CeKpeITve.

m [IEJIb

Wzyunts quarsoctudeckue BoamoxHoctr CC3BK u3s ren-
TpaJIbHO BeHbI HaJTIOYe4yHUKa ¥ OOJIbHBIX C IEPBUYHBIM THU-
TepajbI0CTePOHU3MOM C COUeTaHHOW aBTOHOMHOM CeKpeluen
KOPTH30J1a.

m MATEPHUAJI U METO/IbI
3a nmepuop ¢ 2010 o 2019 rr. B kiIMHUKe UMeHd 3.3, JUX-
BaJibJia OBIIO MPOOTIEPUPOBAHO 72 TaIlMeHTa C IePBUIHBIM
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runepanbaoctepoHusMomM. Y 7 (9,7%) manuenTtoB (5 XeH-
IIVH U 2 MY>X9MH) OblIa TUarHOCTUPOBaHa KOMOWHUPOBaH-
Hasl CeKpeIus ajb/I0CTepoHa U KOPTHU30J1a (aBTOHOMHas ce-
Kperiys koptr3ona). CpeHU BO3PaCT MallieHTOB COCTABUII
50,4+10,8 roma. UMT - 28,6+2,3 xr/m?. Bcem manueHTam
IIPOBOJMJIACH OIleHKA TOPMOHAJIbHOIO CTaTyca MeToJaMU
MMMYHOaHaJIM3a C onpezeyieHreM aJipeHOKOPTUKOTPOITHOTO
ropmoHa (AKTT), kopTu3ona, aabAoCcTepoHa, peHuHa, JIeru-
IPO3NHaHIPOCTepPOHa-CyIbdara, HopMeTaHepprHa U MeTa-
HedprHA B KPOBH, MOAABIISIONINN JIEKCaMeTa30HOBBIN TeCT-
Imr (ITT-1mr). MeTomoM XeMHITFOMHAHECIIEHTHOTO aHaIu3a
(XJIA) ompenenscst ypoBeHb KOPTH30JIa B CyTOYHOM Moue.
MetonoM BbICOK03GbGEKTUBHOM KUIKOCTHOM XpoMaTorpaduu
(B3XKX) ompenenensl 6 koptukocTepouioB (kopruzon (F),
koptu3oH (E), koptrkoctepoH (B), 11-1e30KCHKOPTUKOCTEPOH
(DOC), 11-perunpokoptukocTepoH (A), 11-1e30KCUKOPTU30I
(S)) B chIBOpOTKe KPOBU. Y BCEX MAIlMeHTOB UCCIIeIoBaH CTe-
pounHbii mpodwmib Mmoun (CITM) MeTomom ra3oBoi Xpomaro-
macc-criekrpometpud (I'X-MC). [liis onpeneneHus: CTOPOHbBI
C Mpeobi1aIatoleil TOpMOHATBHON aKTUBHOCTBIO BBITTOTHSIICS
HeCTUMYIMPOBaHHBIN cpaBHUTeNbHBIN CC3BK 13 nenTpas-
HBIX BeH HaJIo4ye4yHUKa. BceM OOJIBHBIM BBHITOMHSIACH KOM-
nbtoTepHasi Tomorpadus (KT) opraHoB GpIOIIHOM MOJIOCTH U
3a0pIONIIMHHOIO IPOCTPAHCTBA C KOHTPAaCTUPOBaHUEM, MOP-
¢donoruyeckoe U UMMYHOTUCTOXMMUYECKOe UCCIIefJOBaHUe
yhasieHHoro Marepuana. CtaTucTiudeckast 00paboTKa JaHHBIX
IIPOBOJMJIACH C UCIOJIb30BaHMEM IIPOTrPaMMHOM CUCTEMBI
STATISTICA for WINDOWS (Bepcus 10).

m PE3VYJIBTATHI

Y Bcex GOBHBIX OTMEYAJTHUChH 5KajIo0bl Ha MTOBLIIIIEHKe ap-
TepuanbHoro gasnenus (AJl) (160/90 — 190/100 mm pt. CT.),
9YTO TpebOBajI0 MHOTOKOMIIOHEHTHOW aHTUTHUITepTeH3UBHOM
Teparuy, CHIKeHHe TOJIepaHTHOCTU K GU3NYeCKUM Harpys-
KaM, yBeJIn4eHue Macchl Tejla. Y IByX IalleHTOB Oblia Jua-
THOCTHPOBaHA XpOHHUYecKas 060Jie3Hb MoYek, MoueKaMeHHast
6ose3Hb. Y Tpex OOIbHBIX — JAereHepaTUBHO-TUCTpodUUe-
cKue 3ab0/1eBaHUs TOSICHUYHO-KPeCTIIOBOTO OT/esIa 03BO-
HouHUKa. [lo pesysnsraTam 1ab60paTOpPHOTO UCCIIeIOBaHUS Y
BCex OONIBHBIX OblJIa YCTAHOBJIEHA T'MITOKAIMeMHUs U TUCIH-
nunemMus. Y deThIpex IMAIMeHTOB — HapylleHHe TOJepaHT-
HOCTH K IJIIOKO3e. B KIIMHKWYeCKOM aHaju3e KPOBH Y JIBYyX
OONIBHBIX 0TMeYaIoCh He3HAUHUTeNIbHOe YBelndeHre YPOBHS
nerikoruToB (0T 9,7x10%1 mo 12,2x10%m). ITo pesynsraTam
TOPMOHAJIBHOTO 00CyeoBaHUs OBUIM TOIY4YeHbl CHU)KeHHe
ypoBHst AKTT, oTcyTcTBUe nomapiieHHs KOPTHU30JIa IIPU IIpo-
BeJleHMM HOYHOTO TecTa € 1 MI JekcaMeTa30Ha, CHI)KeHHe
HOA-cynbdara, noBeIllIeHHe YPOBHS KOPTU30J1a B CIIIOHE.
Bce 310 coueTanoch ¢ MUHEpanIOKOPTUKOWAHOM aKTHUBHOCTBIO
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<1,0 ur/min). HecMoTpst Ha To uTo MeauaHa 11-1e30kcukopTH-

KopTuaon 9 4, HMonb/n 446 [378;453] 138-690
ot P ety 174 [127: 204]  70-345 sona (S) cocrapuna 1,5 [1,4; 2,2] ur/mn (Hopma <2 HI/MI), ¥
AKTT 9 u, nr/mn 7,91[6.1; 8,3] <46 Tpex MalfueHToB HaOJIFOIa/IOCh TTOBLIIIIEHHE YPOBHSA JaHHOI'O
KopTtu3on cntoHbl, HMOnb/N 19,0[16,0; 20,5] 2,5-9,0 I1oKa3aTeJi.
NATL, HMonb/n 212 [105; 253] <50 [To maHHBIM MYJIBTUCIMPAIbHON KOMIIBIOTEPHOM TOMOTpa-
AnbAOCTEPOH, N/MA 456[399;902] 142 ¢uu (MCKT), BuIsSBIIeHHBIe HOBOOOPA30BaHHUs UMeNH 106po-
PeHuH. nr/mn 33[07:49] 2 1_5'3 8 KauyeCTBEHHBIN U Heolpee/leHHbIM GEeHOTHUII U Yallle BCero
APC 362[136: 498] 0,52-37,8 (5 Habmofenuii) pacrosarajuch B JIeBOM HaJlllOYedHMKe.
Cpennuii pasmep HOBoo6GpasoBaHuil coctaBui 40,4+8,7 mMM.
e 5261285518 <100 D
-P poM). B opHOM HabmiomeHuu o6pa3oBaHKe IPAaBOr0 HAAMIOYEYHU-
X - -~
JlerMapoanuaHapoCTEPOH-CYNbdaT, MKI/MJI 0,1[0,1;0,4] 0,35-4,3; Ka MMeJI0 COMHHUTEeJIbHbIM MHTPACKOIINYeCKHUU Cl)eHOTI/IH, 4qTO
M08-56 6b110 06y CIIOBIIeHO 60MIbIIMMK pasMepamu (50 MM) ¥ HeOITHO-
MeTaHedpuH B CbIBOPOTKE KPOBW, Nr/MI 38,6 [17,0; 48,7] 0-65

POIOHOCTBIO CTPYKTYPhI HOBOOOpa3oBaHUs (HaTUBHAS IIOT-
HocTb -10 HU, abcomoTHbIN KO3bOUIIMEHT BLIMBIBAHUS Ha
Ta6nuua 1. [Mokasamesu 2opMoHabHOU akmuBHocmu y 6onibHbix ¢ 10 MuH — 52%) (pucyHok 1).
codemantol cekpeuued MemoaOM,u,MM,y Hoa',“'a”uaa,(”ﬂ) ) C 1esbio UCKIIIOYeHUS 37I0Ka4eCTBEHHOCTU BBISIBJIEHHOTO
Table 1. Indicators of hormonal activity in patients with combined
secretion by immunoassay (n=7) obpa3oBaHus1 OBIIIO TIPOBEJIEHO CTEPOUIHOe MPOGUIMPOBaHYE
cyToqHo¥M MouH. IloyueHo cHIDKeHMe aHAPOreHOB (aHIpOCTe-
(TioBBIIIeHe albJOCTEPOHA, CHIDKeHUe PeHUHa, TIOBBIIIIeHHe  POH, 3THOXOJIAHOJIOH, IerMAPO3ITMaH/POCTePOH, aHPOCTEeHTPH-
aJbI0CTepOH-peHruHOBOTO cooTHOomenus (APC) v orcyTcTBHe o), MOBbIIIeHHe S5B-Terparuapo-11-ne3okcrukoprusona — 182
TIOJJABJIeHNSI AJIbIOCTEPOHA Ha 1poGe ¢ GU3HoNIornieckum pac-  MKr/cyT (Hopma 10-70 mkr/cyT), SB-TerparuapokopTu3ona —
TBOpOM) (Tabiuma 1). 1400 mxkr/cyt (Hopma 200-750 mkr/cyT), 5B-Trerparuapo-11-
VYpoBeHb KOPTH30JIa CyTOYHOW MOYHM, TOITYYeHHBIH Me-  JIerMAPOKOPTHUKOCTepoHa — 146 Mkr/cyT (HopMma 11-63 MKr/cyT),
tTomoMm XJIA, 6but yBenmuueH u cocraBun 93,1 [74,9; 114,01  5B-Terparuapokoprrkoctepona — 952 Mkr/cyT (Hopma 25-100
MKr/cyT (Hopma 20—-65 Mkr/cyT). MccienoBaHue CHIBOPOT-  MKI/CYT). JlaHHBIe M3MeHeHUs! CBUIETeNIbCTBOBAJIM O [VTIOKO- U
K1 KpoBUu MetonoM BOJKX BBISIBUIIO NOBBHIIIEHHWE YPOB-  MHHEPaJIOKOPTUKOMIHON aKTUBHOCTH. TakKe OBLIO OTMEYeHO
Hs KOpPTUKOCTepoHa a0 5,5 [5,3; 6,6] (HopMa <3 HI/MJI) U  yMeHbllIeHHe aKTUBHOCTH 50.-pefyKTasbl (CHIDKeHHe OTHOIITe-
uuit: An/Et-0,5; 5a-THF/53-THF=0,1; 50-THB/53-THB=0,4)
Y CHIDKeHHe aKTUBHOCTH 11[-ruapoKcrucTepouieruiporeH
a3pl 2 Tuna (yBenmdenre otHoureHuit: 5B-THB/5B-THA=6,5;
5B-THF/5B3-THE=0,5). Ha ocHOBaHMM ITOITyYeHHBIX pe3ysIbTaToB
ObIIO BBICKA3aHO MHeHIe 00 OTCYyTCTBUM 37I0Ka4eCTBEHHOCTH BbI-
SIBTIEHHOTO 06pa30BaHus MMPABOTO Ha/IIIOUYeYHUKA. [ Ipu ructoso-
TMYeCKOM MCCIIeIOBAHUY YAAIeHHOTO HaJlTTOueYHKa ObUTH 0OHA-
Py>KeHbI MUeJIOJIMIIOMAaTO3HbIe OYark C y4aCTKOM KPOBOM3IIHSHUS
Y HEeKpO3a B COCTaBe a/IpeHOKOPTUKAJILHOIO HOBOOOPa30BaHKsI.
Ob6mast cymma bannos no mikane L.M. Weiss cocraBuna 1.
VuuThiBas, YTO B KIIMHUIECKOM KapTHHe JOMUHUPOBAJI Iiep-

HopmetaHedpuvH B cbiBOpPOTKe kpoBu, nr/Mn 64,4 [46,8; 80,8] 0-196

PucyHok 1. MCKT 6prowHol nonocmu u 3a6prouiUHHO20

npocmpaHcmsa y 60J1bHOU C HOBOO6PAa30BaHUEM NPaso2o BUYHBIN TUITEPaIbJOCTEPOHU3M, BCeM OOIbHBIM TTPOBOIMIICS
Hadno4yeyHuka ¢ coyemaHHol npodyKuuel anb0ocmepoHa u

KOPIMU3ONA (HAMUBHAS thasa): 8 — AKCUANLHAS NAOCKOCT L, CC3BK wu3 nieHTpaibHBIX BeH HajimouyedHrKa. HecMoTps Ha
6 — KOpOHasIbHasi NII0CKOCMb. II0JTyYeHHYIO CeJIeKTUBHOCTB 110 KOPTHU30ITy, TOJIBKO B TPeX Ha-
Figure 1. Abdominal and retroperitoneal CT scan (a — axial view, GrrofieHusIx ObUIa OTMedeHa Jarepanusanus (Li=3,2; 3,9; 4,3).
b — coronal view, native phase) in a patient with a tumor of the right B 6
adrenal gland with combined production of aldosterone and cortisol. OCTaJIbHBIX CITydadaX WHIEKC JlaTepan3aniy Koeballcs B

unTepBae ot 0,5 go 1,3. Beicokuit ypoBeHb KOPTH30J1A IOMU-

HUPYIOLIEro HaINMoYe4yH1Ka U II0/IaBlIeHre
n Koptuson | AnbaoctepoH | AHAPOCTEHAUOH PacyetHble .
okasarenu HMOnb/N nrimn HrimMn MHAEKChI KOPTH30J1a B KOHTpJIaTepaJIbHOM Kejle3e

MpaBas SBJIUIACH TIPUYMHOMN HeazieKBaTHOIO pe-
Ha[no4Ye4HKkoBas 4233 6150 45,6 A/K (cnpaBa) = 1,45 synbrara CC3BK, uTo CBUjETeILCTBO-
BeHa -

Tesas BaJIO B I10JIb3Y IBYCTOPOHHEN ruiepce-
Haano4e4yHuKoBas 8456 16021 83,9 A/K (cnesa) = 1,89 Kpelyu anbJocrepoHa. CoOOTBeTCTBEHHO
HElE CTOpOHA BMeIaTeIbCTBa BIOUPAJIach Ha
U (BT B 721 875 2.8 OCHOBAHMH KOMIUIEKCHOM OLIeHKH (JIOMH-

nonas BeHa)

MHpekc cenekTuBHOCTM cnpaea (no koptusony) = 5,9; (Mo aHapocTeHAnoHy) = 16,3 HHpOBanI/HO pa3sMepoB HOBOOOPasoBaHHs,
MHpexc cenektuBHOCTM cnesa (no koptusony) = 11,7; (no aHapocTeHamoHy) = 30,0 YPOBHEH anbIoCTepoHa U KOPTU30I1a).
MHpekc natepanusauum (A/K (aomuHunpyrownin): A/K (koHTpnatepanbHbii)) = 1,30 B KkadyecTBe IpUMepa XOTeJIOCh Gbl

Tabnuua 2. Peaynbmamsl CC3BK, nony4eHHbie y 601bHOU € NepBUYHbIM TIPeJICTaBUTh KIIMHIUYECKOe HabIoeHue.
2unepasibO0CmMepoHU3MOM C codemaHHoU aunepnpodykyuel kopmusona (KnuHuU4yecKoe V nauueHTKy 59 J1eT GbUT AUArHOCTHPO-

HabnoeHue)
Table 2. Results of comparative selective blood sampling obtained from a patient with BaH IepBUIHBIM THUIIEPAJILI0CTEPOHHU3M

primary hyperaldosteronism with combined hyperproduction of cortisol (clinical observation) Y aBTOHOMHasl cekperusi Koptusodna. [lo
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PucyHok 2. Makponpenapam (Ha pa3pese) npaBo2o Hadno4Ye4yHuKa
C y3/10BbIMU 06pa30BaHUSMU, UCXOOSWUMU U3 KOPKOBO20 C/1051
)Kene3bl ¢ codemaHHol anbOocmepoH-Kopmuson cekpeyued.

Figure 2. Adrenal gland with a node from the cortex of the gland
with combined aldosterone-cortisol secretion.

nauHbM KT 6pro1iHoi MoI0CTH U 3a0PIOIITMHHOTO MTPOCTPaH-
CTBa B JIEBOM HAJITIOYEYHHKe OTpe/ieisiioch HOBOOOpa3oBaHHe
pasmepamu 42 mm. Ilo pesynbraram BeinonHeHHoro CC3BK
WHJIEKC JIaTepam3ariuu coctaBui 1,3. [TpuanHoi pacxoxieHus
71ab0OpaTOPHBIX ¥ TOMOTrpadrUeCKUX pe3ysIbTaToOB MOCTYXXUII
BBICOKUH YPOBeHb KOPTHU30J1a, TOJTyYeHHBIH U3 IIeHTpalbHON
BeHBI JIeBOT0 HAJITIOUEYHUKA, YTO OBUIO 00YCIIOBJIEHO COYeTaH-
HOM rurepcekperyieli albJ0CTepOHA U KOPTHU30J1a B JIeBOM Hajl-
ovevHuKe (Tadmuma 2).

Emte B ogHoM HaOmiopenuu (6oibHas OTKaszajacb OT
omneparnuu) no pesynsraram CC3BK 6bu1 fuarHocTHpoBaH
cily4all JByCTOPOHHe! aJieHOMBl HaJilloueyHHUKa (clipaBa —
11x19x10 MM u cieBa — 26x41x35 MM), U3 KOTOPBIX JieBast
IIpOIynIMpoBaia KOPTH30J1, a IpaBasi — ajibI0CcTepoH. MHpekc
JlaTepaJiu3alvy C TOMUHUPOBaHKEM MPaBOM CTOPOHBI CO-
ctaBui 6,5. B mpencraBneHHoM citydae y 605bHON He OBIIO
KJIMHUYEeCKUX MposiBieHui cuaapoMa Muenko — Kymunra, a
TepBUYHBIN TUIIEPaIbJIOCTEPOHU3M He COTIPOBOXK/IAJICS TH-
MIAYHOM KIIMHUYeCKON KapTUHOM U CTaJl CIIy4aiHOM HaXOOKOU
npu CC3BK.

Hayka n uHHosauuun B meaununHe T.9(3)/2024

Bo Bcex ciyyasix aJpeHaJI3KTOMHUS BBIMIOJIHSJIAChH I10-
CPeICTBOM 3HJI0BUIIEOXUPYPTUYECKOr0 TPaHCIIePUTOHeaIIb-
HOT'O BMeIllaTejbCTBa. BpeMs omepanuu cocraBuio ot 60
1o 90 mun. OcnoxHeHuH, TpeOyIOIIKX ITOBTOPHOTO BMellla-
TEeJIbCTBA, He O6bUI0. B mociieonepanvoHHOM 1eproyie y IByX
MAI[MeHTOB OTMeYasioCh Pa3BUTHE HAAIOYeYHUKOBOM Hemo-
CTaTOYHOCTH, YTO TPeOOBAJIO MPOBEeH s 3aMeCTUTeIbHOM
IJIFOKOKOPTHKOUJTHOM Teparnvy. Tak, y OIHOM HaIllMeHTKH Yyepe3
2—4—6 9acoB T0CJIe OKOHYAHUS OIePaI[ii OTMEeYeHO CHIDKe-
HHe YpOBHs KopTu3ona — 214—184-76 umonb/i, a y apyroro
nanueHnTa yepe3 18 vacos — 101,3 amonb/n. JIIUTETbHOCTD
3aMeCTHUTeJIbHOM Tepamuu cocTaBuia 5 1 96 cyTok.

PesysbraThl IaTOMOP(OIOTUYeCKOro UCCIIeIOBaHUSI CO-
OTBETCTBOBAJIM TOOPOKAaUYeCTBEHHOMN aJpeHOKOPTHKAIbHOM
agenome (L.M. Weiss 0-1 6asmn) (pucynku 2, 3).

m OBCYKJIEHHUE

Cunnpom KoHHuHra mmpesicTapisier 0CoObIi MOATHIT HO-
B0OOOpA30BaHUI HAJIIOUYEYHUKA C KOMOMHUPOBAHHOW THIIep-
CeKpeIried KOPTH30Jia U ajibiocTepoHa. [lepBoe coobienne
0 TIaI[UeHTe C MePBUYHBLIM THITePaJIbJ0CTePOHU3MOM U CHUH-
npomoM Kymmara 6s110 ormy6mmkoBaHo XoraHom B 1977 roxy.
B nmociepytomem 10CTHXEHUS B U3yYeHUH MeTaboJIOMUKH
CTepOUJIOB, MOJIEKYJISIDHOM TeHeTHKH, UMMYHOTCTOXUMHUU
TI03BOJIMJIH TIOITY YU TD GoJiee MOIHYI0 MHGOPMAIUIO [Is IOHU-
MaHUsl pa3BUTHS JJaHHOTO 3a6oneBanusi. B HacTosiee Bpemst
MOXKHO BCTPETHTb ITyOIIMKAIMK, CBUIETETLCTBYOIINE O BBICO-
KOM MpOIIeHTe KOCeKPeTHUPYIOIINX HOBOOOpa30BaHUi HA/IIO-
4yevHuKa [4]. PacripocTpaHeHHOCTh acCONMali aBTOHOMHOM
CEeKpeIyy KOpPTH30J1a HabIIoaeTcsl IOYTH y TPETH HallHeHTOB
C aJbJIOCTEPOH-NIPONYIUPYIOIIMMH aJIeHOMaMHU HaJIII0YeYHHKA
[6]. B Hamiem nccriemoBaHUM Takast KOMOMHAITHS JUArHOCTH-
poBana y 9,7% O0bHBIX C TePBUYHBIM TUIIepabI0CTePOHU3-
MOM ¥ Tipeo6iiajjana y keHcKoro moja. CunuTaercs, 9To Mpu-
YKMHA COYETAHHOM CeKpelyy CBsI3aHa C HAJIMYMeM XHUMEepPHOTo
reHa, kopupytoiero 11B-runpokcnnazy (CYP11B1) u amb-
nmocrepoHcuHTeTasy (CYP11B2). UMMyHOrHCTOXMMUYECKHe
HICCIIeIOBaHUS CBUIETENIbCTBYIOT 0 Koakcnpeccun CYP11B1
u CYP11B2 B Takux ajeHomax HagmnodedHuka [7]. [Tostomy
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PucyHok 3. AOpeHokopmukasbHas adeHoMa ¢ codemaHHol cekpeyuell anb0ocmepoHa u kopmu3sona. A. dpazmeHm onyxonu cMewaHHo20
CMpOoeHUs: KpynHble KilemKu C BaKyolusupoBaHHOU cBemsi0-303uHoguibHoU yumonnasmol (B BepxHeM npaBoM yany) U Kiemku cpedHezo
pasmepa c meMHol basopunbHol yumonna3smoll (B HWkHeM n1eBoM yany). b. ®pazmeHm onyxonu, cocmosiuull u3 Ksiemok ¢ meMHol
6a3opunbHoll yumonnasmol. B. ®pazmeHm onyxonu, cocmosiwull u3 K1emok co cBems0-303uHogwibHoU yumonsasmoll.

Okpacka eeMamoKCUUHOM u 303uHoM: A. YBenuveHue x40 (nyna); b u B — yBenudyeHue x100.
Figure 3. Adrenocortical adenoma with combined secretion of aldosterone and cortisol.

A - A fragment of a tumor of mixed structure: large cells with vacuolated light eosinophilic cytoplasm (in the upper right corner) and medium-
sized cells with dark basophilic cytoplasm (in the lower left corner). B — A tumor fragment consisting of cells with dark basophilic cytoplasm.
B — A tumor fragment consisting of cells with light eosinophilic cytoplasm.

Staining with hematoxylin and eosin: A. Magnification of x40 (magnifying glass); b and B — magnification of x100.
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ummyHookpamreanre Ha CYP11B1 u CYP11B2 sapnsercs
00s13aTeIbHBIM B TUIIMPOBAHUM [IEPBUYHOTO TMITePaJIbI0CTe-
poHU3Ma.

lunepripopykiiys KOpTH3o0iia IIpU IepBUYHOM T'UIlepalb-
IIOCTepPOHU3Me BefleT K yCyTr'yOieHHI0 MUOKapAuaIbHOU
TOKCUYHOCTH, MeTaboIMIecKoro CHH/IpOMa, OCTe0Iopo3a U
CHW)KEHHIO KauyeCTBa XKU3HHU 00bHBIX [8]. B cBsi3u ¢ 3THM BCe
OonbHBIE C TIePBUYHBIM HIIepajbI0CTePOHU3MOM JOKHbI
OBbITH 0OCIIeTOBAaHBI Ha IIpeiMeT UCKITIOUeHHs] THIIepKOPTHIIH3-
Ma (HOYHOM NOJaBIISIOMIKI 1eKCaMeTa30HOBBIM TeCT, YPOBeHb
AKTT, xoptusona B ciroHe v moue) [9, 10]. [Ipu nBycTropon-
HeM [epBUYHOM TUIIepajib0CTePOHU3Me I OIpeesieHus
narepanusanuy Tpebyetcs nposenenre CC3BK. Omgnako co-
BMeCTHas TUIlepceKpellrs MOXKeT IIPUBeCTH K HellpaBIWJIbHON
OlleHKe IOTy4eHHBIX pe3ysbTaroB [1, 11]. [ToBeineHue ypoBHS
KOPTH30J1a Ha UIICHIaTepajibHON CTOPOHe U MoJjaBlleHue Kop-
TH30J1a B KOHTpJIaTepaIbHOM HAZTIOUedHHKe SBJISIIOTCS TIPH-
YUHOM OITMOO0YHOM UHTepIIpeTallii B CTOPOHY By CTOPOHHEro
nopakeHust. CoIiacHO JIUTepaTypHBIM JaHHBIM, YacTOTa He-
cootBeTcTBUs n3o0bpakenuit u CC3BK konebnercs ot 37,8%
1o 67% [4]. Ananu3 pesynbratoB nposesenHoro CC3BK y
OOJIBHBIX C COYETAaHHOM CeKperrei MoATBep)kIaeT GaKT JIOXK-
HOTO OTCYTCTBWSI JIaTepaii3aliii TOPMOHAIbHOM aKTHBHOCTHU
v 4 (57,1%) 6onbHbIX. JJaHHBINA CUHAPOM MOXeT OBbITH ITpe-
CTaBJIeH He TOJIbKO COueTaHHeM FOpPMOHAJIbHOW aKTUBHOCTHU
B OIHOM HaAIIO4YeYHHKe, HO ¥ KOMOUHANNe! ajlbJO0CTepOoH-
MIPOAYIUPYIOIell aleHOMBI OHOTO HaAIIOYedHHUKa C U30bI-
TOYHOM NIPOAYKIMEN KOPTU30JIa B KOHTpJIaTepaibHOM JKejes3e
[12]. TlosTomMy 1ipu BEIOOpe CTOPOHBI BMellaTeIbCTBa Heob-
XOIMMO He TOJIbKO YUUTHIBATh pa3Mepsl HOBOOOpa30BaHUIA,
HO Y TIPOBOAIUTH OIIeHKY PYHKIIMOHAIBHO JOMUHHUPYIOIIEro
00Opa3oBaHMs KOPbI HAATIOUETHHUKOB 110 pe3ynbsratam CC3BK
13 HA[IIOYeYHUKOBBIX BeH.

Tak, o pesynsraram BeinonHeHHOro CC3BK y opHoii na-
IIMEeHTKYU C COYeTAaHHOM ceKpelyiell Obljla JUAarHOCTUPOBaHA
TUIIePIPONYKITHS KOPTU30Jia B ToMOrpadpuiecky JOMUHHUPYIO-
111eM 06pa30BaHUK OHOTO Ha[[IOYeYHMKA U TUIIePIIPONYKIIHS
anbJJOCTePOHA B MeHblIlel aJieHoMe JIPyTroro Ha/illoYeqHUKa.
Kocexkpetupytomias ajleHoOMa HIICHIaTepaIbHOTO HA/IOYeYHH-
Ka MOXXeT ITOJJaB/ISATh CeKpellrio KOPTU30J1a B IPOTHUBOIIOJOX-
HOM Ha/ITIOYeyHHKe U CO3[]aBaTh BIleyaTeHHe HellpaBUIbHON
KaHIOJISITIMM KOHTpJIaTepaibHOM BeHbl [1]. B ¢Bs3u ¢ aTuM s
OIIeHKM CeJIeKTUBHOCTH y MAIlMeHTOB C COUYeTaHHOU ceKkpe-
I[Mel TpeJjiaraeTcs MCIOJIb30BaTh aHAPOCTEeHIUOH, MeTa-
HedpuH U HOpMeTaHedpuH [4]. B Haimx HaOIIONEHUIX MbI
He BCTPeTWIUCH C «JIOXKHO HellpaBWJIBHOM) KaTeTepH3aliueil
I[eHTpaJIbHOM BeHBI HaJTIOUedHHKa (BO BCeX CIIydasx WHAEKC
CeJIeKTUBHOCTH 110 KOPTH30J1y ObUI Oobllie 2).

B HacTostiiee BpeMst MOXXHO BCTPETUTD ITyOITHUKAIIUY C yKa-
3aHMeM Ha ITpeobiiajjaHe pa3MepoB ajbI0CTePOH-KOPTU30II-
MIPONYLIMPYIOMNX 00pa30BaHUM HAATIOUeYHHKA, I7je OOBIYHO
IuaMeTp cocTaBisieT 6osee 25 mMm [7, 9, 13]. Crenyet otme-
TUTh, YTO Y BCeX OIepMPOBaHHBIX HAMU ITalleHTOB pa3Mep
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orryxosu 66Ut 0T 30 0 54 MM. [To3TOMY MOXHO CKa3aTk, 4TO
BCe MalMeHTHl C IePBUYHBIM TUIlepaIbI0CTePOHU3MOM U
OONBIMMY aZleHOMaMH HaJ[lI09eYHHKa JOJDKHBI OBITh B 00s-
3aTesIbHOM TIOpsifike 00CIieIoBaHbI JIs UCKIIIOYeHUs THUIep-
KOPTHUITM3MA.

Y4auThIBasI, 4TO aJIECHOMBI C COUETaHHOM CeKpeIuei UMeIoT
npeo6iiafiaHye pPa3MepoB HaJl aJIb/I0CTepOH-TIPOAYIUPYIOIIN-
MU aJileHOMaMH, CYIIIeCTByeT PUCK BCTPeYH CO 3710KaueCTBeH-
HOM omyxonbio. B HacTosiiee BpeMsi MOXXHO BCTPeTUTh CO-
o011eHus 0 5 ciTydyasx aApeHOKOPTHUKAIbHOM KapIUMHOMBI C
KOMOWHMPOBAHHOMW TOPMOHAJILHOM TUtiepcekperyeit [6]. B
CBSI3U C HeollpefieJIieHHbIM UHTPACKONINYeCKUM (peHOTHUIIOM
BBISIBJIEHHBIX 00Pa30BaHUN HAJIIOUYeYHUKA Yy BCeX HaIlIMX
MalMeHTOB BHIMOJIHIIOCH CTepOUAHOEe MPodUINPOBaHUe
moun. OfHaKO OBUOXUMHUYECKUX MAapKepOB 37I0Ka9eCTBEeHHO-
CTH TI0NTy4eHo He Ob10. CrielyeT OTMeTUTb, YTO 110 JaHHBIM
CIIM, BeimonHenHoro MetofoM ['X-MC, y Tpex GOIBHBIX C
KOMOMHHMPOBAHHOM CeKpelrei Habioaanoch CHKeHre dep-
MEHTAaTUBHOW aKTMBHOCTH 11[-THUIpOKCHCTEpOUIeruipore
Hazbl 2 THIMA, YTO HAOJIOMaeTcs y MaleHTOB C aBTOHOMHOM
CeKpenueyn KOPTU30J1a U MOXET CIIYKUTb OAHOMN U3 [OIOJI-
HUTeJIbHBIX TPUYUH Pa3BUTHS apTepHalIbHON TUIIepPTeH3U! y
OTOM KaTeropuy IalueHTOoB.

B omgnoMm HabmroneHuy NMpu rUCTOJIOTHYECKOM UCCIIeo-
BaHUH OOJIBITIOT0 HOBOOOPA30BaHMSI TIPABOTO HAATIOYeYHHKA
ObUTa CITy4altHo 0OHapy»KeHa MUeJIONUIIOMaTO3Has! UCITasUs.
JlaHHas HaXOfIKa CBUETeNIbCTBYeT O BOSMOXKHOCTH KOMOUHU-
POBAHHOM TOPMOHAJIbBHOW aKTUBHOCTU CPeAyl MUKCOUAHBIX
HOB0OOOPa30BaHUI Ha/IITOYEIHHKA.

CornacHo AaHHBIM MHOTHX IYyOIUKaIUi, IOCBSIIeHHbBIX
cuHapoMy KoHHIMHTA, 0TMeYaeTCst BBICOKUI PHUCK Pa3BUTHS
MI0CJTeollepalliOHHOTO TMITOKOpTHIK3Ma. [1o MHeHHIo aBTOpOB,
y HOJIOBUHBI NTAlIMeHTOB HaOJIIoIaeTcs ocieonepaloHHast
HA/IMOYeYHHUKOBasl HelocTaTouyHoCTh [14]. D.Wang u coasr.
(2015) cumrator, 4TO yBeJIMIeHHe PUCKa TTOCIIeonepaliOHHON
HeJI0CTaTOYHOCTH 00YCIIOB/IEHO YPOBHEM KopTu3ona (>5 MKI/
1) nocie tecta IIJIT ¢ 1 mr mekcamerasoHa [15]. B Hamem
HCCIIeJOBAHMU HA/ITOYeYHUKOBAs! He0CTaTOYHOCTh Pa3BUIACh
y 2 (28,6%) 6onpHBIX. YpoBeHb Koptusona Ha [IAT 1 cpequ
3TUX OONBHBIX COCTABUII Oojtee 273 umMoib/i (>9,8 MKr/m).

m SAKJIFOYEHUE

TakuM 06pa3oM, MepBUYHBIN TUIEPaIbI0CTEPOHHU3M MO-
JKeT COTPOBOXIATHCS ITIIOKOKOPTUKOUIHON aKTUBHOCTBIO
6e3 mpusHakoB cuHapoma HUnenko — Kymunra, uro Tpebyer
IIPOBeIeHUs KOMITJIeKCHOTO HMOXUMUYeCKOro 00CIeIoBaHHUS
C I1eJIbI0 TPOrHO3MPOBAHUS PUCKA pa3BUTHS IOCIeoIepary-
OHHO¥ Ha[IIOYeYHUKOBOM HEIOCTaTOYHOCTHU. BrisBneHue co-
YeTaHHOW CeKpeIluy MoXKeT COPUeHTUPOBaTh Bpaya B OIfeHKe
BO3MOXXHBIX HeofHO3HauHbIX pe3yssraTtoB CC3BK. IToatomy
oteHka pe3ynbTatoB CC3BK y 60bHBIX C cOueTaHHOM ceKpe-
Iuell TpebyeT NHANBHUAYAIBHOTO U MYJIBTUANCIIUIIIMHAPHOTO
noaxoyia. P
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