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Pestome

Beenenune: Oubpmmsinus npeacepauii (PI1) — onvH U3 OCHOBHBIX 3THOJOTHYECKUX (HaKTOPOB HIIEMHYECKOTO MHCYNbTA. TpaHckare-
TepHas OKKJIF03Ms yika jieBoro npencepaus (OYJII) seisieTcs ajabTepHATHBOIM aHTHUKOATYJIIHTHOW Tepariy B Mpo(UIakTHKE TPOMOO-
aMbomumit ipu DIy manmeHToB ¢ BRICOKAM PUCKOM KpoBoTeueHHid. Pors kommbrorepHoi Tomorpaduu (KT) cepama ¢ koHTpacTupoBaHu-
€M JUTS TIPeIONIePAIMOHHON THarHOCTUKH U MOCIICONEPalHOHHOTO KOHTPOJIS K HACTOSIIEMY MOMEHTY M3yYeHa HEZI0CTaTOuHO.

Iean ucciaenoanusi: CpaBHUTH BO3MOXKHOCTH UpecUIeBoaHOH sxokapauorpadun (UI19xoKI') u KT B npex- u nmocieonepannoH-
HOM BU3yalM3alluu B KOHTEKcTe BMenaTenscTs mo OVYIIIL.

MarepuaJs u MeToabl: B 1aHHOE PEeTPOCIIEKTHBHOE KOTOPTHOE MCCIIEIOBAHHUE BKIIFOYEHB! 38 MaI[MeHTOB, KOTOPbIE ObLIM pacrpe-
JIeJIeHbl B 2 CpaBHUBaeMble Tpymniibl. B 1-if rpynmne Ui miaHUpoBaHUs BMEIIATENILCTBA U ITOCICONEPAHOHHOTO KOHTPOJIS UCIIONb-
3oBastack YI1DOx0KT, Bo Bropoit — KT. OuenuBanich mokasareny, moifydeHHbIe B xone m3mepennii YJIII, a Taxke HermocpeacTBEHHO
pe3yabTaT BMEIIaTeNIbCTBa — [0 PUCKY BO3HUKHOBEHHS nepudepudeckoro 3areka B YJIII.

Pesyabrarbi: CpenHue nokasarenu riyOuHsl u nuamerpa ycrbst YT, mo nanueiv UITOx0KT, ObuTH CTaTHCTHYECKU 3HAYUMO MEHb-
me, yem o panubiM KT (25,58 £ 4,65 nporus 31,05 + 6,41, p=0,011; 17,21 + 2,70 npotus 18,55 + 3,05 p = 0,006 cooTBeTCTBEH-
HO). B rpynne KT ormeuanace TeHIEHIMS K CHHKEHHIO PHCKAa BO3HUKHOBEHHUS 3aTe€KoB pasmepoM 4—5 mm (OP = 0,500; 95% N
0,060-3,710) u 2-3 mm (OP = 0,500; 95% AU 0,150-1,540).

Kpowme Toro, ¢ momorpsio KT ObuTH BBISIBJICHBI 5 ClTy4aeB HETIOJHOW DHAOTENU3AIMHU YCTPOIcTBa Yepe3 45 AHei mocie BMenaTeb-
CTBa B BUJIE IPOCAYMBaHUs KOHTpacTHOro Beuiectsa B YJIIT mpu oTcyTCTBHHM NepUdepudecKoro 3arexa.

3akmrouenne: KT cepana ¢ konTpactupoBanueM, B omindne oT YI1OxoKT, mo3Bosnsier AnarHocTupoBaTh HEMOMHYO SHI0TENIN3AIHI0
OKKJIFO3UPYIOIIETr0 YCTPOMCTBA, YTO MOXKET BIMATH Ha BEIOOP peXKMMa IOCIICONepalMOHHON aHTUTpoMOoTHYecKkoi Teparnuu. Hcromnb-
3oBanne KT npu mranupoBannu BMemareaseTsa mo noBoxy OVJIII MokeT cnocoOCTBOBAaTh CHIKEHHUIO PHCKAa BOSHUKHOBEHUS TIEPH-
(bepuueckoro 3ateka. OnHAKO AaHHAs THUIIOTE3a TPeOyeT MOATBEPIKACHHS B UCCIESJOBAHUAX C OOJBIINM KOJHYECTBOM YUYaCTHHKOB.
Kntwoueswie cnosa: upecnuineBoiHast 5X0Kapauorpadust, MyJIsTUCIIUPAJIbHAsE KOMITBIOTEpPHAs TOMOTrpadus, YIIKO JIEBOTO IIPeICepaAus,
OKKJIFO3US YIIIKa JIEBOTO Ipesicepans, GuOpmLIALMs npecepaui

Lumuposamy: Ilerpuit B.B., Makcumkun [I.A., [letpuit B.B., I'mmemanos A A., T A 1O., Llyrymes 3.X. Ilpen- u mocneonepa-
[MOHHAs BU3YaJIN3allHsl YIIIKa JIEBOTO MPEACEPINs: BEIOOP ONITUMAIIBHOTO MeTosia. Munosayuonnas meouyuna Kyoanu. 2022;(3):5-12.
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Abstract

Background: Atrial fibrillation (AF) is reported to be one of the main etiological factors of ischemic stroke. Transcatheter occlusion
of the left atrial appendage (LAAO) is an alternative to anticoagulant therapy in the thromboembolism prevention in atrial fibrillation
patients with a high bleeding risk. The role of contrast-enhanced cardiac computed tomography (CT) for preoperative assessment and
postoperative control has not been sufficiently studied to the present moment.
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Objective: Comparison of the possibilities of transesophageal echocardiography (TEE) and computed tomography in pre- and post-
operative imaging in the context of LAAO interventions.

Material and methods: This retrospective cohort study included 38 patients divided into 2 groups: in the first group TEE was used
for intervention planning and postoperative control, patients of the second group were examined with CT. The indicators obtained
during LAA measurements were assessed, as well as the result of the intervention — according to the risk of peripheral leakage into
the left atrial appendage.

Results: The average left atrial appendage depth and orifice diameter according to transesophageal echocardiography were significant-
ly smaller compared to computed tomography data (25.58 + 4.65 versus 31.05 £ 6.41, p=0.011; 17.21 £ 2.70 versus 18.55+3.05 p =
0,000, respectively). In the computed tomography group, there was a not statistically significant trend towards a lower risk of leakage
for 4-5 mm leaks (RR = 0.500; 95% CI 0.060-3.710) and for 2—3 mm leaks (RR = 0.500; 95% CI 0.150-1.540). In addition, 45 days
after the intervention computed tomography revealed 5 cases of incomplete endothelialization of the device with the contrast agent
leak into the LAA in the absence of peripheral leakage.

Conclusion: Contrast-enhanced cardiac computed tomography, unlike transesophageal echocardiography, allows to detect incom-
plete occlusive device endothelialization, which may influence the choice of postoperative antithrombotic therapy. The use of com-
puted tomography in an intervention planning for the LAAO may reduce the risk of peripheral leakage, however, this hypothesis needs
to be confirmed in studies with a larger number of patients.

Keywords: transesophageal echocardiography, multispiral computed tomography, left atrial appendage, left atrial appendage occlu-
sion, atrial fibrillation

Cite this article as: Petriy V.V., Maksimkin D.A., Petriy V.V., Gilmanov A.A., Gil A.U., Shugushev Z.Kh. Pre- and postoperative left
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BBepeHune

Oubprmmrsms npencepauii (PII) sBsercs campiM pac-
MIPOCTPaHEHHBIM HApYIIIEHHEM pUTMa cepaia B mupe. Ha-
e @I acconMupoBaHO C BBICOKUM PHCKOM OCIIOXKHE-
HU U CMEPTH, B TOM YHCIIE B PE3yIIbTare KapIro3MOOITH-
geckux coObITii [1]. Hambonee Tpo3HBIM OCIOKHEHHEM
sieysieTcss mmemudeckuii wHCyIsT (M), KapmmuosmOom-
geckue MM 0O0bI9HO MPOTEKAOT TSHKENIEE U Yallle TPUBOISAT
K MHBAJTUIM3AIUM U CMEPTH, YeM Jpyrue noaruns MU [2].

«30JI0TBIM CTaHAAPTOM» TEpanuu, HamnpaBICHHOU
Ha TpeNOTBpalleHne TPOMOOIMOOINYECKHX COOBITHI
(T30), seastorcs nepopanbHbie anTUKOAryIssHTH (OAK).
Opnnako okosio 10% manueHToB UMEIT MPOTHUBOIIOKA3a-
Hus k npuemy OAK, a 2% — abcomoTHBIE TPOTUBOIO-
kazanus [3]. Kpome Toro, KOMIJIaeHTHOCTh MAIlMCHTOB
k Teparmuu OAK ocTaeTcs moctatouno Hu3kon — 10 50%
OOJNBHBIX HE MPUHUMAIOT Ha3HAUYEHHBIE Ipenapatsl [4].

AJBTepHATUBOI aHTUKOATYJITHTHOM Tepanuu B Mpogu-
naktuke TOO SBIAETCS UCKIIOYCHUE YIIIKA JICBOTO MPET-
cepaus (YJIII) n3 cucteMHOTro KpOBOTOKA. DHIOBACKYIIAP-
Has okxmozus YJIIT (OVJIIT) mpomeMoHCTpUpOBaia CBOIO
3¢ PeKTHBHOCTS U 6E30MACHOCTD B KPYITHBIX PaHIOMHU3H-
POBaHHBIX KIIMHIYECKUX HCCIIEIOBAHUSIX U HAONIOMATEITh-
HBIX perucrpax [5].

OnHoli n3 HepeeHHbIX 3a1a4 B 00macti OYJIII seiset-
cs Bu3yanusupyoomas quarsoctuka YJIII. Jlo BMemarens-
CTBa BH3yaJTu3alis HEOOXOMUMa UIS UCKITFOYCHUS TPOM-
003a ymIKa JIEBOTO TIpelcepars, a Takke IUIaHHPOBAHUS
€aMoro BMeIareabecTBa. YpecnuieBoaHas SX0KapAHorpa-
¢us (UI1DxoKI') sBnsercs MeTomoM BeIOOpa B BepudHKa-
uuu Tpom6o3a YIIII [6]. OnHako MeToauKa JBYXMEpPHOM
UIIDxoKI™ umMeeT psij orpaHUYEHUH, CBI3aHHBIX TPEXKJIC
BCETO CO CIOXKHOM cTpykTypoir YJIII, 94To mpuBOIUT K He-
TOYHOCTH U3MEPEHUNA 0O0BEMOB U CTPYKTYp ATOTO OTHENa
cepana. Taxoke HeMaIOBaXHBIME (hPaKTOpaMHU SIBIISIOTCS €€
WMHBA3UBHOCTH U TPYAHAS NEPEHOCUMOCTh IS ITALUCHTA.

6

[Mpumenenne koMmsroTepHO# ToMorpaduu (KT) ¢ koH-
TpacTHUpoBaHUEeM He Tolibko He ycTymnaeT YII9xoKI B uc-
kmodeHun Tpom6o3a YJIII, HO Takke MOXKET UMETh Ipe-
UMyIIeCTBa B MpefonepanuoHHoil moarotoBke. KT 006-
nmamaeT Ooliee BBICOKOW pa3pelIaroniel CIoCOOHOCTHIO,
YTO B COBOKYINHOCTH C BO3MOXHOCTBIO IOCTPOCHHUS
3D-moneneli mo3BomsieT Ooiee TOYHO BRIOMpATh pasMmep,
THUI ¥ ONITUMAJIbHYIO O3UIUI0 OKKITIO3UPYIOLIETO yCTPOK-
CTBa U1 MallUEHTa B COOTBETCTBUM C €T0 aHATOMUYECKU-
MH 0coOeHHOCTAMH. [TaBHBIM ke mpeumyinectBoM KT
HCCIICIOBAHUS SBJISICTCS €TO HEMHBA3UBHOCTD.

[ MHTpaoIepanroOHHOTO COIPOBOXKICHHS BMeIlla-
TenbeTBa Hcnonb3yerca UIIDxoKI' coBmecTHO ¢ hro-
opockonuei. [lomoimHuTEeNpHAS BHU3yaJln3alyst HeoO0Xo-
JuMa AJisl IPOBEACHUSI ONTUMAIbHON TpaHCCENTaIbHOU
ITyHKITHH, TIOATBEPKICHISI OTCYTCTBUS TPOMOOB B TTOJIO-
ctu YJIII, a Taxoke NO3ULIMOHUPOBAHUS CUCTEMBI 10CTaB-
KM U UMIUIAHTaLUU YCTPOICTBAa B COOTBETCTBUU C PEKO-
MEHIALUAMU IPOU3BOIUTEIIS.

14 mocneonepannoHHOro KOHTPOJIS € LEIbI0 NCKITIO-
YeHus TpoM003a NMpeacepAHON TOBEPXHOCTH yCTpoiicTBa
n 3arekoB B YJIIT moxer npuMensaTses UITOxoKT win KT.
Crout ormetuts, uto KT, B otmmune ot UIIDxoKT, mo3-
BOJISIET BBISBIATE HE TOJBKO 3aTeKd MO Iepudepuu
YCTpOMCTBA, HO U npocaynBanus B YJIII uepe3 marepuan
YCTPOMCTBA, UTO CBUAETENBCTBYET O €TI0 HEMOJIHON 3H/0-
Tenu3anuu [7].

K nacrosieMy MOMEHTy OIMyOIMKOBaH Psi UCCIIEHIOBA-
uuit, conoctapirorux KT n UITOxoKI B koHTEKCTE BU3ya-
m3arun YJII1. B OOnbIMHCTBE M3 HUX aBTOPHI CPABHUBAIOT
TIOKa3aTeNy, TaKKie Kak JuaMeTp ycTbs 1 nryouny YJIII, mo-
mydennble B xoae KT u UITOxoKT, mexy codoii [8]. Cpas-
HEHUE K€ PE3yNbTaToOB BMEIIATENILCTBA IIPH UCIIONb30BaHUN
Pa3IUYHBIX METONOB BH3yalM3allMd OTrPaHHYMBACTCS Of-
HUM HEOOJIBIIIUM HCCIIEIOBAaHUEM, aBTOPBI KOTOPOTO MPOJe-
MOHCTpHpOBaiy, 4To npuMmeHenue KT npu mnanuposanun
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BMCIIATCIILCTBA MOXKET CHU3UTh BPEMs OIICpallin, CpEIHEC
KOJIMYECTBO HCIIOJIB30BAHHBIX MOOCTABOYHBIX KaTCTCPOB
1 CPECAHEEC KOJIMICCTBO OKKIIIOACPOB HAa OJHY OIICPpalliO [9]

Llenb nccnegoBaHuns

CpaBauth Bo3MoxkHOoCTH YIIDx0KI" m KT B mpen-
Y MIOCJIEONEPAIMIOHHON BU3YyaIU3UPYIOIEH AUarHOCTHUKE
BO BpeMs SHAOBACKYISPHBIX BMEUIATEIbCTB IPU HCKIIIO-
yeHnu YJIII u3 cucteMHOro KpoBOTOKA.

MaTepuan n metoabl

B nanHOE peTPOCEKTUBHOE KOTOPTHOE HCCIIEOBaHHE
OBUTH BKJIFOYCHBI TAIIMCHTHI, KOTOPHIM B COOTBETCTBUU
¢ pekoMeHmarusmMu EBporneiickoro o0mecTBa Kapauoso-
roB 1o JieyeHnto nanueHtoB ¢ OII nokazaHo npoBeneHue
YPECKOXKHOTO BMelarenbcTBa o okkio3uu YJIIT [10].
UccnenoBanue npoBoauioch B teuenue 2014-2022 rr.
Ha 06aze Tpex neHtpoB: OI'AY «HMUILL «Jleuebno-pea-
OmmuTaroOHHBIN eHTpy (T. MockBa), UY 3 «IIKb «PXK/I-
Menutnaay (1. Mocksa), 'AY3 «Pecmybnukanckas Kiv-
HUYeCcKas OOJbHWIIA MHHHCTEPCTBA 3IPABOOXPAHCHUS
Pecny6nuxu Tarapcran» (1. Kasans).

Kpurepuu Bkitouenus: Bospact crapuie 18 ner; OII He-
KJIAITAHHOM STHOJIOTUH B aHAMHE3€; BRICOKHH PUCK TPOMOO-
sMmOonnyeckux ocnokueHui mo mraiae CHA2DS2-VASc;

BBICOKUI WM YMEPEHHBIM PUCK KPOBOTEUEHUI O IIKaie
HAS-BLED mu6o He3(h(heKTHBHOCTh KOHCEPBAaTHBHON
AHTUKOATYJISHTHOM Tepanuu; HaJIW4YUe TAKEIOH COIyT-
CTBYIOLLEN COMAaTM4ECKOM MaTONOIMH, OTPaHUYMBAIOIIEH
JUTATENTFHBIN TIPHEM aHTUKOATYJSHTOB;, WH(GOPMHUPOBAH-
HOE T0OOPOBOJIFHOE COTIacHe Ha yJacTHe B HCCIIEIOBAHUM.

B uccnenoBaHue He BKIIIOYAIMCh MALMEHTHI C IPO-
TE3UPOBAHHBIMHU KJIallaHaMU ceplua, AceKTaMu rmepe-
TOPOMOK cepala, TpoMOaMu B YIIIKE JIEBOTO MPEACEPAUs,
¢pakuueii BeIOpoca neBoro xemynouka < 30%.

HaGmonenne 3a OOMBHBIME TPOMOIDKANIOCH 12 Mec.
Y COCTOSIITO U3 4-X ATAIOB: CKPUHIHT, CTAITHOHAPHBIHN 3Tl
(BBITIOJTHEHVE BMEIIATEIhCTBA) U 2 aMOYJIaTOPHBIX 3Tara
(TmocneonepaoHHbBIN KOHTPOJb uepe3 45-90 nHei u ve-
pe3 6—12 mec.).

Bcem manmeHTaM BBIIONHIIOCH KIMHHYECKOE 00cTe-
JoBaHUE (aHAIN3 aHAMHECTUICCKUX TAHHBIX, (PH3UKAITb-
HBI OCMOTp, JTaOOpaTOPHEIC WCCIICIOBAHMS, PETUCTPaA-
uus 12 oTBeieHU cTaHAAPTHOM IEKTPOKAPAUOTPAMMBIL,
MpoBeIcHUEe TpaHcTopakanbHOU Dx0KI').

Puck TpomM0O0IMOOMHUYECKUX COOBITHIA OICHUBAJ-
cs no mkaine CHA2DS2-VASc, puck KpoBoTedeHHH —
no mkane HAS-BLED.

B nccnenoBanuy npussim ydactue 38 60mpHBIX ¢ DI,
KOTOpbIe OBLIM pa3elieHbl Ha 2 TPYNIbL: B 1-i Tpymre

Taonuua 1
Kiannnyeckasi XapakTepucTHKA 00JIbHBIX
Table 1
Clinical characteristics of patients
ITapameTpsi rayf'}g)l r(l,’,yﬂ'};)z V4
M, n (%) 10 (52,6) 10 (52,6)
Hox K, 1 (%) 9 (47,4) 9(47,4) 1,000%
Bospacr (i1er), (M £ SD) 61,26 +10,44 65,63 + 8,36 0,163**
ITapokcuzmanbHasi, n (%) 3 (15,8) 9 (47,4) 0,079*
%%angp%%pmmum Tepcucrupytowas, 1 (%) 1(5,3) 5(26,3) 0,180%
Iocrosianas, n (%) 15 (78,9) 5(26,3) 0,003*
OHMK/TUA B anamuese, n (%) 5(26,3) 4(21,1) 1,000*
KpOBOTC‘{eHI/IH BOJII:H.II/IG, n (%) 1 (5,3) 0 (0) 1,000*
B aHAMHE3€ Mausre, 1 (%) 2(10,5) 3 (15,8) 1,000*
bamn no mxane CHA2DS2-VASc, 4[4; 5] 413;5] 0.108%%%
(Med [Q1; Q3], min/max) 2/6 2/5 ’
bann no mkane HAS-BLED, 31[3; 3] 3[2;3] 0.618%%*
(Med [Q1; Q3], min/max) 1/4 2/4 i
Caxapublii quaber, n (%) 7 (36,8) 4(21,1) 0,476*
XBbI1 3 u Beime, 7 (%) 3 (15,8) 2 (10,5) 1,000%*

Ipum.: OHMK — octpoe HapyIieHre MO3roBoro kpoBooOparuenus, TA — rpanznTopHas nmeMndeckas araka, XbII — xponu-

yeckast 00J1€3Hb IM0YEK

* CTaTUCTUYECKasi 3HAUMMOCTD MEXTPYTIOBBIX Pa3IMIMii OLICHEHA C IPUMEHEHHEM TOYHOTO Kputepus durepa;
** CTaTUCTUYECKas 3HAYMMOCTh MEXIPYIIOBBIX Pa3IW4Mil OLlEHEHA C MPUMEHEHUEM t-KPUTEPHs Ui HE3aBHCHUMBIX IPYII

C paBHbBIMU JUCTIEPCHUAMU;

**% cTaTHCTUYECKAS 3HAYUMOCTD MCKI'PYIIIIOBBIX pa3J'II/I"II/II71 OIICHCHA C TPUMCHCHUCM KPUTCPUS Manna-Yutau

Note: CVA — cerebral vascular accident, TIA — transient ischemic attack, CKD — chronic kidney disease;

* statistical significance of intergroup differences was assessed using Fisher’s exact test;

** statistical significance of intergroup differences was assessed using Independent Groups t-Test with equal variances;
**% statistical significance of intergroup differences was assessed using the Mann-Whitney U test
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JI0 OIepalyy € LENbl0 IUIAHUPOBAaHMS BMELIATENILCTBA
u uckmodeHus Tpom6osa YJIII Bemonasmacs YIIDxoKT,
Bo 2-i rpynne — KT cepaua ¢ xoHTpactuposanuem. Ilpu
BBISIBJICHUH COMHUTENBHBIX JAHHBIX OTHOCUTEIBHO TPOM-
6000pa3oBanus B YJIIT uiu 1o pereHuto ieyaliero Bpada,
kpome KT, manuenrtam Bemonssuiack YIIOxoKI. B ciy-
Yae JIOCTOBEPHOTO HMCKIfoueHus Tpombo3a YJIII mo man-
HeIM KT, mpenonepammonHoe YITOxoKI™ Bo 2-i rpymme
MIPOBOAMIIOCH HEMOCPEICTBEHHO IIEePE]] BMEIIATEIHCTBOM
Ha OlleparMoHHOM cTolie. TakuM 00pa3oM, B OOJIBIIMHCTBE
ciaydyaeB Bo 2-i rpymmne mpenonepaimonHoe UIIOxoKI
COBMEIIAJIOCh C HMHTPAOTCPAIIMOHHBIM, YTO ITO3BOIHIIO
COKpAaTUTh KOJIIMYECTBO TPYAHONECPECHOCUMBIX JUIS TAIlH-
eHTa MaHumyysiui. Kiimandeckas xapakrepuctuka 0oib-
HBIX TIPEJCTaBIeHa B Tabmmre 1.

UII2xoKTI" ocyiiecTBisnack B JByXMEPHOM PEXKHUME,
7 nonHoneHHo# oneHku YJIII mpoBoannu vccienoBa-
HUe nof yrmamu ckanupoBanus oT 0 1o 135°. OcHOBHBI-
Mu kputepusamu oueHku YJIII sBasiauch: auaMeTp ycThbs
VIJII1 (HamOoiibliice 3HAYCHHE B JIOOOH W3 MPOCKITHI),
nHa ocHoBHOM moym YJIIT.

KT cepmma Bemonssuiock Ha ammapare Aquilion One
TSX-301C (Canon). Mcrnonb3oBaiuch CIeayrolye mnapa-
MeTphl CKaHWPOBAHUS: TOJIIMHA cpe3a | MM, cuia TokKa
200MA, HampspkeHnue Toka 120kV. Jlns BHYTPHUBEHHOTO
KOHTPAaCTHUPOBAaHUs MPHUMEHSUICS HoAcoIepKalui KOH-
TpacTHBIN pemnapar (HOreKcol) ¢ yIeIbHBIM COAEpKaHHEM
fiomga 350 mMr/mi. O6beM BBOIUMOTO KOHTPACTHOTO BEIIe-
ctBa Bapbuposai ot 70 1o 100 My B 3aBUCIMOCTH OT Mac-
Chl TeNa MAalueHTa, CKOPOCTh BBeNeHUs — 4-5 wmir/cek.
HccnenoBanne BBITOMHSIIOCH C PETPOCIIEKTUBHON Kap-
JIMOCHHXPOHH3AIMEH 1 MOy4eHHeM Bcex (a3 cepaedHo-
ro mukia ¢ maroM B 5% (ot 0 mo 90), ¢ pekoHCTpyKIHen
B MATKOTKaHHOM OKHE. OCHOBHBIMH KPUTEPUSIMHU OIICHKU
SIBJSUTUCH: HAWOOJBINUEI pa3Mep auamerpa YCThs, JJIH-
Ha ocHoBHO# momu YJIII, xapakrepucTrika (GopMbl yCThs
YIIIKa JIEBOTO MPEACEPANsI.

Jnis  mocrieonepalmoHHOTO KOHTpONsS depe3 45—
90 nmmeit m 612 mec. B 1-ii Trpynme npuMeHsAIach
UITOxoKT, Bo 2-it — KT cepana ¢ KOHTpacTUPOBaHUEM.
Ha KOHTpONBHBIX BHU3HUTAX ONPENEIIUTA HAJIHIUE/OTCYT-
CTBUE OCTAaTOYHOTO0 KPOBOTOKA B YIIKE JIEBOTO MpEICEp-
Ivsl, TIPOBOAMIIACH OIEHKA TOBEPXHOCTH OKKIIO3HPYIO-
IIeTo yCTPOWcTBa (OTCYTCTBUE WM HATMYHUE TPOMOOTH-
YECKUX MACC Ha €ro MOBEPXHOCTH).

Bce mammentsr mpu mposeaenun UIIOxoKI™ m KT
TIpY TUIAaHUPOBAHUK BMEIIATENBCTBA, a TAK)KE BEITIONHE-
HUM OTepaluy ObUIM aJIeKBaTHO THIPATHPOBAHEI, B T. Y.
C TIOMOIIBIO B/B MH(Y3ui. BMemaTrenscTBa 0 OKKITIO3UH
VJII1 BEIMONHSITUCH IO/ 0OITM HapKo3oM. MHTpaomepa-
[IUOHHAsI HABHUTAILIMS OCYIIECTBIISUIACH MO (IIFOOPOCKO-
nugeckuM u YIID9xoKI xoHTporem.

Bce GonbHBIE MONTyYany aHTHKOATYSIHTHYIO TEPAITHIO
B COOTBETCTBUHU C peKoMeHaanusMu EBporieiickoro 00-
IIeCTBa KapIHOJIOTOB 1o BeaeHuto namuentos ¢ OIT [10].
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B ciyuyae BBIBIEHHSI OCTaTOYHOTIO KpoBOoTOkKa B YJIII
Ha KOHTPOJBHOM BHU3YQJIN3UPYIOIIEM HCCIIEIOBAHUU
AHTUTPOMOOTHYECKAs Tepanus Ha3Hadaniach WHIWBHIY-
QIBHO TI0 PEUICHUIO «CEPACIYHON KOMAHIBD.

B craructryeckoM aHanmu3e NAaHHBIX TMPOW3BOIMINCH
MEXTPYIIIOBbIE CPABHEHUS KOTMYECTBEHHBIX HEIPEPHIB-
HBIX ¥ KaTeTOPHAJIbHBIX ITPU3HAKOB U BHYTPHUTPYTIIIOBBIE
CPaBHEHUS HETPEPHIBHBIX MPHU3HAKOB. /{111 OlleHKH HOp-
MaQJIBHOCTH PACHpPEACICHUS HETPEePBIBHBIX IPHU3HAKOB
ucnonb3oBanuck Kpurepun Kommoropopa-CMupHOBa
n lanupo-Yunka, mpudeM NOPUOPUTET OTHABAICA IO-
CIIe/IHEMY KPUTEPHIO B CHIJIy €ro OOoJbIIei cTaTHCcTH4e-
CKOIl MOIITHOCTH TIpH OLICHKE HOPMAaJIbHOCTH pacipese-
JIeHWsl 3HAYeHWH B TpymIax Manoro pasmepa. [Ipu omnm-
CaHUHM HOPMAaJBFHO PacIpeAeTICHHBIX HETPEPHIBHBIX IPHU-
3HaKOB HCIIONB30BAJIOCH CpefqHee apu(MeTHIeCKoe 3Ha-
yenue (M) u crangaptHoe otkioHeHue (SD). [Ipu omnwm-
CaHWM HENPEpPHIBHBIX IPHU3HAKOB C paclpeesicHHEM,
OTIMYHBIM OT HOPMAaJbHOIO, MCHOIb30BaJaCh MEAUaHa
(Med) ¢ BepxauM m HIKHUM KBaptmwieM (Q1;Q3), mu-
HUMAaJIbHBIM U MaKCHMAJbHBIM 3Ha4eHUSAMH (Mmin/max).
IIpu npoBeneHUN MEXTPYIIOBBIX CPABHEHUN MapameT-
PUYECKH pacipeAe/eHHbIX HEMPEPhIBHBIX IPU3HAKOB UC-
MOJH30BAINCH t-KPUTEPUH ISl HE3aBHCHUMBIX BBIOOPOK
C pPaBHBIMH WJIM HEpaBHBIMH IUCTIEPCHAMH U KPHUTEPUi
Manna-Yutau (U—kputepuil) [u1d cpaBHEHHsI Herapame-
TPUUYECKH PpaCTIpeIeIEHHBIX HeNPEepPBIBHBIX TPH3HAKOB.
[ns BHYTpUIpYNIOBBIX CpPaBHEHUH MapaMeTpUYECKU
pacrpeqeeHHbIX HeMPEePhIBHBIX MPU3HAKOB IPHUMEHSII-
csl t-KpuTepuid A 3aBUCUMBIX rpynn. KareropuanbHbie
MPU3HAKN OTPAaXaJUCh B TpOIeHTax. i momapHOTro
MEXTPYIIIOBOIO CPaBHEHUS KaTETOPHUAIbHBIX MTPU3HAKOB
IpUMEHSIICS TOYHbIA KpuTepuil ®umepa. Kpurnueckoe
3HAYEHUE YPOBHS CTATUCTUYECKOM 3HAYMMOCTH MPH MPO-
BEPKE HYJEBBIX TUIIOTE3 IPUHUMAIOCh paBHbIM (,05.

B mccienoBaHuy Taxke pacCUMTHIBAICS TOKa3aTeib
otHOcHuTeNnbHOrO pucka (OP) BIABICHHUS HEMOIHON OK-
ximo3un YJIIT u coorBercTBytomuit emy 95%-it noBepu-
TenpHBIN uHTepBal (95% AN). Cratuctuueckuil anamus
JAHHBIX MPOBOAWICA HA OXHO(AKTOPHOM YpPOBHE C INPH-
MeHeHHeM MakeTta nporpamm SPSS Statistics v.27 (Unka-
ro, CIIA).

Pesynbratbl

Bo Bpems UIIOxoKI™ mannbix 3a Tpom603 JIII, YIIIT
3aperucTpupoBaHo He Obu10. [lomyuennsie B xome UIIO-
xoKI" mokazarenu jyig ABYX IpyI NallMEHTOB PEACTaB-
JIEHBI B Ta0OnuUIE 2.

Cpennuii pasmep 3arpysounoit wactu YJIII, no man-
HbIM pa3HbIX METOAOB HHCTPYMEHTAJBHOIO 00CIen0-
BaHUs, a TaKXe CPEIHUN pasMep HMIUIAHTUPOBAHHOTO
YCTPOMCTBa MpENCTaBIeHBI B Ta0HIE 3.

MeauaHHbll  pa3Mep OKKJIIOAEpa, CpeIHUM Jua-
MeTp ycTbst YJII u cpemuss nryouna YJIII, mo maHHBIM
UIIOxoKI, 3HauynMo HE pa3Nuyaluch B JBYX TpyImax
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Tabnuua 2
HN3mepenus YJIII npu upecnuieBoaHO# 3Xokapauorpagumn
Table 2
LAA measurements in transesophageal echocardiography
ITapameTpsl lll:lyzlig)l lll:ly:liz)z P
Huametp ycresa YJIII (mm), (M £+ SD) 18,53 £2,76 17,21 £2,70 0,146*
I'my6una YIIII (mm), (M £ SD) 28,47 £4,17 25,58 £4,65 0,051*
Cxopocts kpoBoTtoka B YJIIT (cm/c), (M + SD) 41,53 +£7,94 40,68 + 3,38 0.455%*
«umrorepy, n (%) 5(26,3) 7 (36,8) 0,728%**
®dopma ymka JITT «KYPHHOE KpbUIO», 11 (%) 12 (63,2) 6 (31,6) 0,103%**
«UBeTHas Kamycray, 1 (%) 2 (10,5) 6(31,6) 0,232

Ipum.: * craTucTHdeckass 3HAYMMOCTh MEXIPYNIIOBBIX PAa3IM4YMid OILIEHEHA C MPUMEHEHHEM t-KpUTEpHs AJIsl He3aBUCHMBIX

TPYMII C paBHBIMU JUCIIEPCUAMY;

** CcTAaTHMCTUYECKAs 3HAYUMOCTD MCIKI'PYIIITOBBIX pa3nnq1/1171 OLICHCHA C MPHUMCHCHUCM t-KpI/ITepI/Iﬂ JUIA HE3aBHCUMBIX TPYIII

C HCpaBHBIMU AUCIICPCUAMMU,

*#% cTaTHCTHYECKast 3HAYMMOCTh MEXXIPYIITIOBBIX PAa3IHIUN OIIEHEHA C IPUMEHEHHEM TOYHOTO KpuTepust dumepa

Note: * statistical significance of intergroup differences was assessed using Independent Groups t-Test with equal variances;
** statistical significance of intergroup differences was assessed using Independent Groups t-Test with unequal variances;
**% statistical significance of intergroup differences was assessed using Fisher’s exact test

Tabnuua 3
Pa3mep 3arpysounoii non YJIII no faHHBIM pa3HBIX METOA0B HHCTPYMEHTAJbLHOIO 00C/Ie/I0BAHMS
Table 3
LAA loading lobe size according to different instrumental examination methods
Iloxa3zaresmn I&[})ly:rllg)l l“(}:ly:qagl)Z P
Pazmep OKKJTIoZIepa (Mm), 27 [21; 27] 24 [24; 27] 0.867*
(Med [Q2; Q3]; min/max) 21/33 18/33 >
Juametp ycrbs YJIIT (UI19x0KT) (Mm), (M + SD) 18,53 £2,76 17,21 +£2,70 a 0,146**
Juamerp ycres YJIII (KT) (mm), (M + SD) H.J. 18,55+ 3,05 b
ComnocrapiieHHE TTOKa3aTeNnei (a-b) 0,006***
Imy6uaa YIIIT (UI19xoKT (Mm), (M £ SD) 28,47+ 4,17 25,58 £4,65 a 0,051%*
I'my6una YJIII (KT) (Mm), (M £ SD) H.I. 31,05+ 6,41 b
ComnocraBiieHUe [TOKa3aTeel (a—b) 0,01 1%**

Ilpum.: * craTucTH4ecKasi 3HAUMMOCTb MEXTPYTIOBBIX Pa3IMUMii OLlCHEHa C IPUMEHEHHEM KpuTepHss MaHHa- YUTHU;
** cTaTUCTUYECKasl 3HAYMMOCTh MEXTPYIIOBBIX PA3IW4Mil OLICHEHA C MPUMEHEHHEM t-KPUTEPHS Ul HE3aBHCHUMBIX I'PYIII

C PaBHBIMHU JUCTICPCHUAMU;

**% crTarUCTUYECKast 3HAYMMOCTh MEKIPYIIIOBBIX PA3IMYUid OL[EHEHa C TPUMEHEHHEM t-KPUTEPHs JJIsl CBI3aHHBIX IPYIII

Note: * statistical significance of intergroup differences was assessed using the Mann-Whitney U test;
** statistical significance of intergroup differences was assessed using Independent Groups t-Test with equal variances;
**%* statistical significance of intergroup differences was assessed using Dependent Samples t-Test

(27 mpotus 24 mm, p =0,867; 18,53 £ 2,76 npotus 17,21 £
2,70 MM, p = 0,146; 28,47 £ 4,17 npotus 25,58 £ 4,65, p =
0,051). ITpu conocTaBneHny nokas3arenen JuaMeTpa ycThbs
u toyouns! YJII1, mo naraemv UIIOxoKT u KT, B mpenenax
2-ii rpymmIBl OBUTO MPOJEMOHCTPUPOBAHO, YTO AaHHbIE KT
3HAYMMO TIpeBbImaioT TakoBele pu UIIOxoKI (17,21 +
2,70 nmpotus 18,55 + 3,05, p = 0,006; 25,58 + 4,65 npotus
31,05+ 6,41, p=10,011 cOOTBETCTBEHHO).

Haunbonee pacnpocTpaHeHHBIM YCTPOWCTBOM IS
OVJIII 6pi1 oxkmomep Watchman (Boston Scientific,
Maccauycerc, CIIIA), on ObuUT UMIUTAHTHPOBaH 16 ma-
uueHTam 1-it rpynnsl u 17 — 2-i rpynnsl. JIBym nanu-
entaM 2-it rpynnel OVYJIII BbeITOHEHA YCTPOMCTBOM
Amulet (St Jude Medical, Munneanomnuc, CIIIA),

YeThIpeM TanueHTaM |- rpynmnsl — okkimronepom YJIII
Angioline (HITK Aurunonaiin, HoBocubupckas o61., PO).

[locneonepanmonnoe HaONIOACHUE C TPUMEHECHHEM
MeTon0B Bu3yasm3aun YJII1 66110 ipoBeieHo y Beex ma-
ruenToB. [lorpannunsle 3arexu (4-5 Mm) o eprdeprun
YCTPOMCTBAa OTMEYANNCh Y 3-X MALUEHTOB: 2 — B IpyMIe
UII9xoKTI u 1 — B rpymme KT. Takum oOpa3oM, puck pas-
BUTHSI TIOTPAHUYHOTO 3aTeka ObLT B 2 paza HUXKE B IPyII-
nie KT, o cpaBaenuto ¢ rpynmnoi UII9xoKI, Ho nanHOE
MEXTPYTIIOBOE Paszinyie He ObUIO CTaTUCTHYECKH 3Ha-
gumbM: OP = 0,500 (95% AU: 0,060-3,710). Ha nos-
TOPHOM HCCJIEIOBAHMU uyepe3 6 Mec. MOCie Olepaunuu
3arek B rpymnne KT ymenbmmicsa ¢ 5 10 2 MM, B Ipyn-
ne UIIOxoKI" y omHOro mammieHTa 3aTeK YMEHBIIHIICS
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¢ 5 10 3 MM, y BTOpOro mamuenta — ¢ 5 jgo 2 mm. le-
MOJMHAMHYCCKH HE3HAUYMMBbIE 3aTekH (2—3 MM) 3aperu-
cTpupoBaHbl y 9 marmuenToB: y 3-x — B rpymne KT u y
6-u — B rpynne UYIIOxoKI wnnm B 2 pasa pexxe B rpymie
KT, mpu oTcyTCTBHM CTaTUCTUYECKU 3HAYMMOIO Pas3iH-
U MEKITy TPYIIIIAaMH B PUCKE Pa3BUTHS 3TOTO SIBICHUS:
OP = 0,500 (95% AU: 0,150-1,540). B rpynne YIIO-
xoKI" MenmaHHbIN 1uaMeTp MOTOKA MO Kparo yCTpoucTBa
coctaBmi 3 MM, a B rpynme KT — 2.5 mm (p = 0,522).

ITpu »tom B rpynne KT Ha KOHTpOJIBHOM UCCIIEA0OBA-
HUU 4yepe3 45 AHell mocie BMeNaTeabcTBa y S-U Malu-
€HTOB ¢ OKKIIoepoM Watchman oTMedanoch mpocadnBa-
HHUE KOHTPACTa 4epe3 MeMOpaHy OKKJIFoAepa MpH IOJTHOM
€ro ImpuJieraHuy K noBepxHocTH ycThs YJIII, uto MoxeT
CBHJIETEIBLCTBOBATh O HEMOIHON YHAOTENU3ALUN YCTPOM-
ctBa (puc. 1, 2). OtuM 60IBHBIM ObLITIA TPOAOIKEHA aHTH-
KOATyJISTHTHAS/aHTHATPETAaHTHAS TEPAITUs IO MOTHOU DH-
nmorenm3aryu (y 3-X MareHToB MpOocaynBaHUe KOHTpa-
cTa HE OTMEUaIoch yepe3 6 Mec., y 2-X — uepe3 12 mec.).
Pe3ynpraThl pe3uayanbHOrO KOHTPACTHUPOBAHUS, IO AaH-
HbM UTTOx0KI u KT, nmpencrapnenst B Tabmuile 4.

O6cyxpeHue

O¢ddexruBrocts u 6e3omacuocts OVJIII mpoxemon-
CTPHUPOBAHBI B OOJIBIITIOM KOJTHYECTBE KPYITHBIX PAHIOMH-
3UPOBAHHBIX KIMHUYECKUX UCCIICIOBAaHUI U HAIlMOHAb-
HBbIX peructpoB. Hambonee pacnpocTpaHEeHHBIE OKKIIIO-
supyromue yerpoictsa (Watchman n Amulet) omobpenst
K IPUMCHEHUIO YIPaBICHUEM TI0 CAHUTAPHOMY HaI30py
32 KaueCTBOM THINEBHIX IMPOAYKTOB W MEIUKAMEHTOB
CIIA (FDA — U.S. Food and Drug Administration) [5].
JlaHHBI MeETOm HEMETUKAMEHTO3HOH MpOQIIaKTHKN
TOO npu OII nokazaH MalUeHTaM ¢ BBICOKUM TPOMOO-
SMOOIMYECKUM PHUCKOM, KOTOpBIE HE MOTYT [THTEIHHO
WCIIONB30BaTh AHTUKOATYISTHTHYIO TEPamuio JH00 y KO-
TOPBIX OHA HEd((EKTHBHA.

BcnenctBrue BBICOKOM aHAaTOMUYECKOW BapHUaTHBHO-
cti YJIIT ocoboe 3HAYCHHWE UMEET MPEAONEPaIMOHHOE
MJIaHUPOBaHHUE. «30JI0THIM CTAaHAAPTOMY» BH3yalU3alMH
VIIII no cux mop siBiusiercs YI1OxoKI, omnako maHHBIN
METOJl MMEET Psi OTPaHWYCHUH M IUIOXO TEePEHOCHT-
csi OompHBIMH. Hambonee momxonsmiell albTepHATHBOM
YpeCIUIIeBOAHOMY HccienoBanuto seisiercs KT cepmia

Taonuuya 4

Pe3yabTaThl HCC/I€10BAHNSA Pe3HAYaJIbLHOI0 KOHTPACTHPOBAHUS M0 JAHHBIM
YpecnuIIeBOIHOH I3X0KapAUOrpaduu U KOMIbIOTEPHOiIl ToMorpaduu

Table 4
The results of residual contrast assessment according

to the transesophageal echocardiography and computed tomography data

3aTexkH Ha KOHTPOJbHOM Bu3HTe 45-90 nHel l(;[:):]{gl),} 1(—‘5);“;1;)3 P
TTo nepudepun yC'.I‘pOI\/'ICTBa (Mm), 3[3;4,5] 2,5[2;4,5] 0.520%%
(Med [Q2; Q3]; min/max) 1/5 2/5 >
Uepes marepuan ycTporcTsa (n) - 5 -

Ipum.: * pe3ynprarsl pacCUMTaHbl HA OCHOBE JAHHBIX 8-M MALMEHTOB 1-if TPyNIBl U 4-X NalMEHTOB 2-i IPYNIIbI, Y KOTOPBIX
TIpY IPUMEHEHNH MeTo10B Buzyanu3anun YJIIT Obuin BBISIBIICHBI 3aT€KH KOHTPACTHOTO BELIECTBA

** CTaTUCTUYECKAs 3HAYMMOCTh MCIKI'PYIIIIOBBIX paSJ’II/I‘II/Iﬁ OLICHCHA C IPUMCHCHUCM KPUTCPUS Manna-Yutau

Note: * the results are presented based on the data of 8 patients from the 1% group and 4 patients from the 2™ group, who showed

contrast agent leakage during LAA imaging

** statistical significance of intergroup differences was assessed using the Mann-Whitney U test

Pucynox 1, 2. Henonnas snoomenuzayus okkarooepa Watchman no dannvim KT
Figure 1, 2. Incomplete Watchman device endothelialization according to CT data
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C KOHTPAcCTHpOBaHHEM. J[JIs1 MOATOTOBKU K BMEILATENb-
CTBY NPUHIUIHAIGHO Ba)XKHBIMU aCIEKTaMH SIBIISIOTCS
uckioueHue Tpom6o3a YJIII u orteHka ero GopMel U paz-
MepoB. C UCIOIb30BaHUEM aJJAITHPOBAHHBIX IIPOTOKOIOB
KT, B ToM 4uciie ¢ TOMOLIBIO 3aJ€PKKH BU3YyaJU3aLHUH
[IOCJIE BBEACHUSI KOHTPACTA, JaHHBIA METOJ] JEMOHCTPH-
pYyeT CIEIU(PUIHOCTh U YYBCTBHTEIBHOCTh B JCTCKIIHU
Tpomb03a YJIIT 6nuzkue xk 100% [11].

Omenka xe (HopMbl 1 MOP(OTOTHUEKNX XapaKTepH-
ctuk YJIIT ¢ mpumenennem KT moxeT umers psin npe-
umymiectB. [lo nmaHHbBIM psga MyOIMKaluid, OICHKA
MakcuMalbHbIX pasMepoB YJIII, nmo mamueiM KT, mpe-
BBIIIAET AHAJIOTUYHBIN MOKa3aTelb, OJYyYEHHBIH B X0N€
UIT3x0KT, u TakuM 006pa3oM criocoOCcTByeT 00JIee TOUHO-
My BBIOOpY OKKITIO3HpYIOIero ycrpoiicrsa [12, 13]. On-
HaKo B TPEICTaBIEHHBIX paboTaXx TOYHOCTh M3MEPEHUI
OLICHHBAJAach B XO/I€ CONOCTABJICHHS MOTYYCHHBIX IaH-
HBIX MEXIYy COOOH M C pa3sMepoM HMMIUIAHTHPOBAHHOTO
YCTpOMCTBA.

Hccnenoanne M.H. Eng 1 coaBT. OJIOKUIIO HAYaJI0
HWHTEpeca K U3YUEHUIO BIUSHUSA METOa MpeAonepaluoH-
HoM Busyanusanuu YJIII Ha pe3ynpraTel BMELIATENbCTBA.
B nanHoit paboTte mokaszaHo, 4To npu ucnoiab3oBanuu KT
CHMKAETCS CpellHEE BpeMs ONEpaLMU U CPEAHEE KOIr4e-
CTBO UCIIOJIb30BAHHBIX OKKIIOJEPOB U CUCTEM JOCTABKU
[9]. B Hamrei pabore BIHSHHE METOAA MPEIONICPAIIMOH-
HOM Busyanusauuu YJIII Ha pesynbTaTbl MMIIAHTALAU
OLIEHMBAJIOCH IT0 PUCKY BOSHUKHOBEHUS NIepH(epruIecKo-
ro 3areka B YJIIT u ero pazmepy. [lomydueHHbIE pe3ynbTaThl
MIOATBEPKAAIOT AKTYaJbHOCTH VI ONEPHUPYIOLIETO XH-
pypra Kak TOYHOIO OIpeJeNeHus pasMepoB ycThbs YJIII,
TaK U MOHUMAaHUS NMPOCTPAHCTBEHHON OPHUEHTALUU €ro
CTpYKTYp B xoae 3D-monenuposanus: B rpynmne KT puck
BO3HUKHOBEHHS 3aTeKa 10 neprudeprun ycTpoicTBa OBl
BIBOE MeHbIlIe, ueM B rpynne YI19xoKI kak ns 3aTtexoB
4-5 mm (OP = 0,500; 95% 1N 0,060-3,710), Tak u ans
3arexoB 2-3 MM (OP = 0,500; 95% U 0,150-1,540).
OpHako pa3nuuus B pucKax BOZHUKHOBEHHS JAHHOI'O OC-
JIOKHEHUSI HE JOCTUININ CTAaTUCTUUECKON 3HAYMMOCTH.

Hecmotpst Ha OTCYTCTBHE CTaTUCTUUECKHU 3HAUUMBIX
MEXTPYIIOBBIX pa3nuyuid, HaOmromaeMas TEHICHIUS
K CHIDKCHHUIO B 2 pa3a pUCKa Pa3BUTHS 3aTEKOB MOXET
OBITH CBs3aHA C OoJiee TOYHBIM IUIAHHPOBAHWUEM OIle-
panmyu W ONTHMAaJbHBIM BBEIOOPOM pa3Mmepa yCTpPOHCTBA
¢ yuetoM aanHbix KT, momyuyeHHBIX B Xofe mpemomnepa-
LIMOHHON AMATHOCTUKH, YTO TpeOyeT NambHEHIIen mpo-
BEPKH Ha BBHIOOpKE OOIIBIIIETo pa3Mepa.

CrnenyromuM BaXHBIM acCHEKTOM JJsl  JIEHAIIEero
Bpaya SBJISAETCA MOCJIECONEPAllMOHHOE BEACHHME TaKHUX
nanueHToB. [lo naHHBIM BU3YaNU3UPYIOLIETO HCCIIE-
noBaHus, Ha 45-90-i JleHb Moclie BMeEIIaTeNbCTBa MPH-
HUMAETCsl pelIeHHe O BBIOOpPE AHTUTPOMOOTHUECKOH
tepanuu. YII9xoKI' mo3Bosser BBIABUTH MOTOKH KpO-
Bu B VYJIII B 00X0J OKKIIO3HMPYIOIIETO YCTPOMCTBA,
YTO MOXET SBISITBCS JOTOJNHUTENBHBIM  (haKTOPOM

pucka TpoM000Opa3oBaHUs Ha TPEICEPIHON MOBEPXHO-
ctu okkimoaepa. KT-uccnenoBanne ciocoOHO BBISBISTH
HE TOJILKO NepuepuvecKkrne 3aTeKu, HO U MPOCaYuBaHUE
KOHTPACTHOTI'O BEIIECTBA YEPE3 MaTEpPHall CaMOT0 yCTPOM-
CTBA, YTO CBUACTEIBCTBYET O €T0 HEMOTHOU SHAOTEIN3a-
uuy. HemokpeITelli SHAOTENHEM (3HIOKApIOM) METaul
YU CHHTETHYECKHA Marepuall OKKIIIoJepa MOTYT CTaTh
(akTopaMu pucka TpoM003a IpecepaHON TOBEPXHOCTH
OKKJTIO3UpYIOIIero ycTpoiicta [7]. M. Granier U COaBT.
MIPOAEMOHCTPUPOBAIH, YTO MPOCAUYNBAHUE KOHTPACT-
noro BemiectBa B YJIII, mo manueiM KT, MoxkeT HaOIIrO-
natbes 6omee yem y 60% MalueHToB MPU BU3YAIU3aIAN
yepe3 10 + 6 Mec. mocie onepanuu [14]. B Hamewm uccie-
JIOBaHUU y 5-U MAIMeHToB (26,3%) Habmomanoch mpoca-
YMBaHUE KOHTpacTHOro BemecTsa B YJIIT uepe3 marepuan
okkmoziepa. VIM ObLTa mpomoinkeHa aHTHKOATYJISHTHAsS
Tepanusg B HU3KOH J03€ I100 BOWHAS aHTHArperaHTHAs
Tepamnus 10 MOJTHOU SHAOTENU3alUU YCTPOUCTBA O JaH-
HbM KT. V 3-x manueHToB 3H10TEIM3alMs 3aBEPIINIACH
K 6 Mec. mocyie onepanuy, y 2-x — K 12 mec. Takum oOpa-
30M, SHJ0TENMN3AIMSI OKKIIIOZEPa Y HEKOTOPBIX MallUEHTOB
MOXET 3aHUMaTh Oosee 45 qHEH, 9To MOXKET TOTpeboBaTh
JOTIOJTHUTENTLHOTO, 00JIee OTCPOYEHHOTO KOHTPOJIS M KOp-
PEKIIUU aHTUTPOMOOTHUIECKOTO PEXMMa, B 3aBUCUMOCTH
ot ¢aktopoB pucka TOO U KPOBOTCUCHHMIA.

OrpaHnyeHune nccnepgoBaHuA

[TomyuenHble MOKa3aTeN prCKa BOSHUKHOBEHHS 3a-
TeKa HE NOCTHUIIM yCTAHOBJICHHBIX KPUTEPUEB CTaTHC-
TUYECKOH 3HAYUMOCTH, YTO, BEPOSTHO, MOXKET OBITH 00Y-
CJIOBJICHO MaJIbIM pa3MepoM BHIOOPKH M CBSI3aHHOM ¢ HEl
HEJOCTAaTOUYHOM CTaTUCTHUECKOM MOILIHOCTBIO OLIEHKU
puckoB. Jlnst OATBEPKACHUSI TUNOTE3bI CHUKCHUS PH-
CKa BO3HUKHOBEHHUSI 3aT€KOB Mpu ucnoiab3oBaHuu KT
B IpEIoNepaioHHOM IUTAHUPOBAaHUHM TPEOYIOTCS J0-
MIOTHUTENBHBIC UCCIIEAOBAHUS ¢ OOIBIINM KOIHYECTBOM
y4acTHUKOB. Tarke B Oyaymmx paboTax HEO0OXOIUMO
OTIPENICTNTD BIVSTHUE HETIOTHOMN SHIOTSIU3AINA yCTPOU-
ctBa, 1o AaHHbIM KT, Ha BepoaTHocTh TOO U OlEeHUTH
1eecoo0pa3HoOCTh KOPPEKIIUU MPOTOKOJIA aHTUTPOMOO-
TUYECKOH Tepanuu y TaKUX MallueHTOB.

3akniovyeHne

KT cepana ¢ KOHTpacTUPOBAHUEM AJI1 KOHTPOJIBHOM
BHU3YyallM3allMM TIOCJIE BMEIIATENbCTBA IO3BOJIAECT BBbI-
ABIIATH 3aT€KU Yepe3 Marepuan yCTpPOWCTBa, YTO CBU-
JIETEeNIbCTBYET O €ro HEemoJaHOM 3Hporenusanuu. [Ipu-
HHMas BO BHHMAaHHE TPOMOOT€HHOCTh HEMOKPHITOrO
MaTepuala OKKJIOJEPa, BbIBIECHUE IPOCAYUBAHUS
Yyepe3 yCTPOHCTBO MOXKET CIIOCOOCTBOBATH Oojee OIl-
TUMaJILHOMY I000pPY aHTHTPOMOOTHYECKOH Teparuu
[OoCJIe BMEIIATEeNbCTBA. Y UUTHIBAasE BO3ZMOXHOCTE Oolee
TOYHO OILIGHHTH pasmephl, Gopmy YJIII m mpocTpaH-
CTBEHHYIO OPHEHTALUIO OJIHM3IIEXKAINX aHATOMHYECKAX
CTpYKTyp ¢ nomousro KT, nanHslii METON BU3yaIH3auu
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B KayeCTBE MPEJOTEPAIMOHHON JTMarHOCTHUKH MOXET
CI0COOCTBOBAThH IOBBIIICHUIO TOYHOCTH MMIUIAHTALIMN
okkironiepa YJIII mo mokaszarensM pucka BO3HUKHOBE-
HHU3 3aTeKa 110 Kparo yCTpOICTBa.
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Abstract

Introduction: Skeletal muscles damage (direct and vicarious) slows down the recovery processes in patients with injuries of the mus-
culoskeletal system. It occurs in the early postoperative period as well. An increase in the rigidity of the skeletal muscle extracellular
matrix can reduce pain, tissue swelling, and accelerate the recovery of contractility.

Objective: The analyses of the effect of branched-chain amino acids (BCAAs) intake on the expression of /IGF'I genes, type 1, 3 and
5 collagen, which are crucial in the composition of the skeletal muscle extracellular matrix, as well as on the muscle membrane dam-
age against the background of chronic damage to skeletal muscles.

Material and methods: 12 young healthy male subjects, skiers aged 19 (18; 22) received a placebo treatment (maltodextrin, 100 mg/kg
body weight/day; n = 6) or a mixture of amino acids (leucine, isoleucine, valine — 50:25:20 mg/kg body weight/day respectively; n =
6). The treatment was received daily against the background of a large amount of aerobic high-intensity training (up to 22 hours per
week). Before and after the amino acids intake a biopsy of the musculus vastus lateralis was performed, and venous blood samples
were taken during the experiment.

Results: The intake of leucine against the background of training led not only to a pronounced increase in the level of IGF1 protein
in blood by 1.5 times (which corresponds to the literature data), but also to a trend towards an increase in the expression of /GFI/Ea
mRNA by 1.8 times in the skeletal muscle, and a decrease in the level of markers of muscle membranes damage — creatine phospho-
kinase (CPK) activity and myoglobin. In addition, changes in the IGF 1-dependent collagen genes expression strongly correlated with
changes in /GFIEa expression, but not with IGF1 protein in blood (pooled group, n = 12).

Thus, the intake of leucine as a part of the essential amino acids can reduce damage to skeletal muscles caused by excessive physical
activity, lack of physical activity, or direct trauma.

Conclusion: A 10-week BCAAs intake by individuals with documented chronic muscle membrane damage caused an increase
of basal levels of IGF1 in blood and a trend towards increased /GF1 Ea mRNA expression in skeletal muscle, and also caused a modest
reduction in damage of skeletal muscle membrane.

Keywords: musculoskeletal system, skeletal muscle, damage, extracellular matrix, training, collagen

Cite this article as: Lednev E.M., Dubrov V.E., Popov D.V. Use of branched-chain amino acids for reducing exercise-caused skeletal
muscle damage. Innovative Medicine of Kuban. 2022;(3):13—-19. https://doi.org/10.35401/2541-9897-2022-25-3-13-19

MpyuMmeHeHVe aMMHOKMCAIOT C pa3BeTBJIEHHO 60KOBOI
Lenblo ANIA YMEeHbLUEHNA NOBPEXAEHUN CKeNNeTHbIX MbiLL,
BbI3BaHHbIX PU3NYECKMMIN HarpysKamm
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Mocmynuna 8 pedakyuro 22 utoHa 2022 2. icnpasneHa 8 utonsa 2022 2. [puHama k neyamu 17 aszycma 2022 2.

Pesziome

Benenne: [ToBpexeHUE CKENETHBIX MBIIII (TIPSIMOE M BUKAPHOE) 3aMEJUISET MPOLECChl BOCCTAHOBIICHHS NALIMCHTOB C TPaBMaMHt
OIOPHO-JIBUI'aTEIHLHOTO aIIapara, B TOM YHCIIE B paHHEM IOCJICONEPALMOHHOM MepHO/ie. YBEIMUSHHUE KECTKOCTH BHEKJIETOYHOTO

MAaTpUKCa CKEJIETHOM MBIIIIIBI TO3BOJISICT CHU3HUTH OOJICBOM CHHIPOM, OTEK TKaHEH, YCKOPUTH BOCCTAHOBJICHHE COKPATHTEIILHOM CIT0-
COOHOCTH.
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Heap uccaenoBanus: V3yueHne BIMAHUA NpHeMa aMUHOKHUCIIOT C pa3BETBICHHONW OOKOBOM Lenbio Ha 3Kcnpeccuio reos IGF1,
KOJIJIareHoB 1-, 3- U 5-T0 THMa, SBISAIOLIMXCS KIIOYEBBIMH B COCTaBE BHEKIIETOUHOTO MAaTPHUKCA CKEIETHOM MBIIILBI, U TOBPEKICH-
HOCTb MBIIICYHBIX MEMOpPaH Ha (JOHE XPOHUUECKOTO MOBPEKICHUS CKEJIETHBIX MBIIIIL.

Marepuan u Metoabl: 12 MOJOIBIX 300pOBBIX MyX4uH 19 (18; 22) net, cnopTCMeHbI-IBDKHUKY B TeueHue 10 Henenb NpuHUMaiu
iane6o (MajabToaeKcTpuH, mo 100 Mr/Kr Macchl Tena/neHb; # = 6) WM CMEChb aMUHOKHUCIIOT (JIEHIMH, H30JICHIIMH, BAJIMH B KOJIU-
yectBe 50:25:25 Mr/Kr Macchl Tena/ieHb, COOTBETCTBEHHO; /1 = 6) eXeHeBHO Ha GoHe 00IbIIoro o0bemMa adpoOHBIX BRICOKOMHTEH-
CHBHBIX TPEHHPOBOK (710 22 u/Hen.). JIo 1 moclie mpremMa UM BBIONHSIIACh OUOTICHS JIaTepaibHO TOJIOBKH YETHIPEXIVIABON MBIIIIIBI
Oenpa, a TaKkXKe B XOJI€ DKCIIEPUMEHTA OCYIIECTBILSUICS 3a00p BEHO3HOH KPOBH.

Pesyabrarbi: [Ipuem seiinvHa Ha (GOHE TPEHHMPOBOK HPHUBET HE TOJNBKO K BBIpaKEHHOMY pocTy ypoBHs Oenka IGF1 B kpoBu
B 1,5 pa3a, 4TO COOTBETCTBYET JIUTEPATYPHBIM JaHHBIM, HO M TEHIEHIUH K pupocty skcnpeccud MPHK /GF1Ea B 1,8 pa3a B ckeneT-
HOH MbIIe. Takke CHU3MWICS YPOBEHb MAPKEPOB MOBPEIKACHHOCTH MBIILICYHBIX MeMOpaH — akTuBHOCTH KOK 1 Muoro6una. Kpome
Toro, n3MeHeHus sxcnpeccud IGF1-3aBUCHMBIX T€HOB KOJUIAr€HOB CHWJIBHO KOPPEIMPOBAIM ¢ M3MeHeHueM skcnpeccun [GFIEa,
Ho He IGF1 B kpoBu (00benuHEHHAs rpynmna, n = 12).

Takum 00pa3oMm, IpueM JIeHIIMHA B COCTaBE HE3aMEHUMBIX AMUHOKHCIIOT ITO3BOJISIET CHU3UTH ITOBPEXKICHUS CKEJICTHBIX MBI, BbI3-
BaHHBIE U30BITOYHBIMU (PU3NYECKUMHU HArpy3KaMu, TMIIOAMHAMHUEH WM IPSIMBIMU TPaBMaMH.

3akiouenne: [IpueM aMHHOKHCIIOT ¢ pa3BeTBICHHON OOKOBOII 1iembio B TeueHue 10 Hezmenp JUIaMu ¢ MTOATBEP)KICHHBIM XPOHH-
YECKUM MOBPEKIACHNEM MBIIIEYHBIX MeMOpaH BbI3Bal pocT OasanpHOro ypoBHA IGF1 B KpOoBH M TEHIEHIHIO K POCTY IKCIPECCHUU
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Introduction

Muscle damage, both direct and vicarious (due to train-
ing, immobilization, bed rest, excessive exercise) leads to
edema, pain, and decreased muscle contractility [1]. This
problem is relevant for people with impaired functional-
ity (for example during rehabilitation after prolonged bed
rest) performing ordinary physical activities. Damage of
muscle membranes and extracellular matrix is one of the
reasons behind delayed muscle soreness caused by physi-
cal activity [2, 3]. The increase of the extracellular matrix
(ECM) stiffness, which pays a key role in transmitting
force to tendons, may be a way of preventing damage and
speeding up muscle recovery.

Insulin-like growth factor type 1 (IGF1) is one of the
regulators of the expression of collagens and other ECM
proteins [4]. Numerous studies involving patients with ac-
romegaly and growth hormone (GH) deficiency as well as
healthy volunteers, have shown that GH-induced increase/
decrease in serum IGF1 leads to an increase/decrease in
the expression of IGFI, COL1AI, COL3A41, LOX as well
as to a change in the rate of collagen synthesis in muscu-
lus vastus lateralis and an increase/decrease in stiffness
of the patellar ligament [5-8]. At the same time, work on
fibroblasts demonstrated that it is IGF1, and not GH, that
regulates collagen synthesis [9].

The source of IGF1 in blood is liver, which synthe-
sizes and secretes it under the influence of GH [10]. In
addition, the level of IGF1 in blood can be increased by
the consumption of food rich in leucine [11, 12]. The in-
crease in the amount of protein in food in combination
with vitamin D3 after 6 months raises the level of IGF1 in
the blood of elderly patients with hip fracture [13]. More-
over, an increase in /GFI gene expression in response
to branched-chain amino acids (BCAAs) was found in
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primary porcine hepatocytes and HepG2 cells [14, 15].
At the same time, the effect of leucine on /GFI expres-
sion in skeletal muscle has practically not been studied.
It is important to take into consideration that the effect
of IGF1 at tissue level in the adult organism is primarily
associated with locally secreted IGF1, since the bioavail-
ability of systemic IGF1 decreases due to its binding to
the IGFBP proteins [16].

In this study it is suggested that the intake of leucine
as a part of amino acids against the background of chronic
damage to skeletal muscles (a model of constant inten-
sive aerobic training) will reduce the damage and activate
ECM biogenesis, including through the IGF1-dependent
signaling pathway. We have studied the effect of a 10-
week BCAAs intake in volunteers who regularly perform
intensive training (skiers who train 2 times a day, about
22 hours per week).

Objective

The analyses of the effect of branched-chain amino
acids (BCAAs) intake on the expression of /GFI genes,
type 1, 3 and 5 collagen, which are crucial in the composi-
tion of the skeletal muscle extracellular matrix, as well as
on the muscle membrane damage against the background
of chronic damage to skeletal muscles.

Material and methods

The research program was approved by the Biomedical
Ethics Committee of the State Scientific Center of the Rus-
sian Federation — Institute for Biomedical Problems of the
Russian Academy of Sciences (Protocol no. 411 dated De-
cember 5, 2015). All studies were carried out in accordance
with the Declaration of Helsinki. All volunteers signed
a written informed consent to participate in the study.
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Study organization

12 men (cross-country skiing, sports qualification from
adult First-Class Sportsman to Candidate for Master of
Sport, regular training experience of at least 3 years; aver-
age age 19 (18; 22) years, body weight 71.2 (68.6; 74.6) kg,
height 1.78 (1.72; 1.80) m, body mass index 23.0 (22.4;
23.3) kg/m?, (VO,,_ (maximum rate of oxygen uptake)
4.69 (4.22; 4.97) I/min, total training 21-22 hours/week
before and during the experiment)) were divided into ex-
perimental and control groups (6 people per group) in ac-
cordance with anthropometric and functional indicators.

The study was double-blind, placebo-controlled.
Volunteers received a placebo treatment (malto-
dextrin 100 mg/kg body weight/day) or BCAAs
(leucine:isoleucine:valine, in the amount of 50:25:25 mg/
kg body weight/day respectively; Academy-T, Russia)
daily in the morning after training. Prior to the experi-
ment, the diet of volunteers in both groups did not differ
and was sufficient. During the experiment, volunteers
were advised to maintain a diet similar to that before
the experiment. Additional intake of biologically active
additives was not allowed. Volunteers did not take any
kind of medication before and during the experiment.
Before the beginning of the experiment and 3, 6 and
10 weeks after, venous blood samples were taken every
morning on an empty stomach after a day of rest before
the BCAAs intake. Before and 12 weeks after the begin-
ning of treatment and training, a biopsy of the musculus

vastus lateralis was performed by a fine-needle automa-
tic microbiopsy using a Bard Magnum biopsy instru-
ment (USA). Aerobic capacity was assessed 2—3 days
after the biopsy during a treadmill test.

The concentration of IGF1 protein in blood serum
was determined using an IMMULITE 2000 immuno-
chemical automatic analyzer (Siemens, USA). Creatine
phosphokinase (CPK) activity and myoglobin concentra-
tion in blood serum were measured using an AU680 bio-
chemical automatic analyzer (Beckman Coulter, USA).
Gene expression changes were assessed using a real-time
polymerase chain reaction (PCR) technique. Muscle tis-
sue samples were homogenized, then RNA was isolated
from them using RNeasy Mini Kit (Qiagen, Germany)
with subsequent assessment of the quality and concen-
tration of RNA using a NanoDrop 2000 device (Thermo
Fisher Scientific, USA). After the treatment with DNase
I (Thermo Scientific Fermentas, Lithuania) and obtain-
ing complementary DNA (¢cDNA) with the MMLV RT
Kit (Evrogen, Russia) real-time PCR was performed
(Rotor Gene Q (Qiagen)), HS-qPCR SYBR reagent kit
(Evrogen, Russia). The mRNA expression of the target
genes was assessed by the ACt method with the refe-
rence genes RPLP( and GAPDH. Primers are presented
in Table 1.

The distribution of the studied variables was checked
using the Shapiro—Wilk test and histograms; the variables
distribution was abnormal, and therefore non-parametric

Table 1
Used primers
Tabnuua 1
Hcnosb30BaHHbIe MpaliMepbl
Transcript Direction Sequence, 5°-3’ Product size, bp
IGF1 signaling pathway
normal ATGCTCTTCAGTTCGTGTGTG
[GF-1Ea reverse GCACTCCCTCTACTTGCGTTC 285
normal ACCAACAAGAACACGAAGTC
[GF-1Ec (MGF) reverse CAAGGTGCAAATCACTCCTA 281
IGFIR normal GTGACGGGCTACGTGAAGAT 148
reverse CCCACAGTTGCTGCAAGTTC
INSR normal CAGCGAGAAACTGCATGGTC 158
reverse GAAGACCCCATCCTTCAGGG
Intramuscular collagens
COLIAI normal CTCCAGGTGAAGCAGGCAAA 90
reverse AACCTCTCTCGCCTCTTGCT
normal TGTTCCACGGAAACACTGGT
CoL3AI reverse CGGCTGGAGAGAAGTCGAAG 162
normal ACAACAACCCCTACATCCGC
COL3AI reverse TGACGCTTCACCGAAGTCAT 143
Reference genes
RPLPO normal CACTGAGATCAGGGACATGTTG 77
reverse CTTCACATGGGGCAATGG
normal CAAGGTCATCCATGACAACTTTG
GAPDH reverse GTCCACCACCCTGTTGCTGTAG 496
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statistical methods were used. Despite the small sample
size, the chosen statistical methods (Mann—Whitney
U test, Friedman’s one-way analysis of variance with
Dunn’s post hoc test, Spearman’s rank correlation coef-
ficient) demonstrated its sufficiency and adequacy. All
results are expressed as medians and interquartile ranges
as “Me (Q1; Q2)”. To assess the significance of differ-
ences between groups, the nonparametric Mann—Whitney
U test was used. For all used methods, the threshold level
of significance equaled 0.05.

Results

The effectiveness of 10 weeks of training for both
groups of volunteers was expressed in the same increase
in maximum running speed and VO, . However, the
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group taking BCAAs experienced a significant increase in
running speed at the anaerobic threshold by 15.7% with-
out an increase in oxygen consumption (figure 1A).

In the control group CPK activity was 197 IU/L, myo-
globin content was 32 pg/L (figure 1B—1E). In the ex-
perimental group CPK activity was 237 IU/L, myoglobin
content was 32 ug/l. It should be noted that at the begin-
ning of the experiment, CPK activity in 4 out of 6 volun-
teers in the control group and in 5 volunteers in the experi-
mental group was higher than the reference values of the
corresponding set of reagents (10-171 IU/L, figure 1B).
BCAAs intake led to a significant decrease in the CPK
activity and to the difference in these values between the
groups at the 6™ week. It should be noted that in the ex-
perimental group the values were lower.
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Figure 1. Changes in running speed at the anaerobic threshold (4), CPK activity levels (B — absolute values, C — differences
from initial level) and myoglobin levels (D — absolute values, E — differences from initial level) during 10 weeks of training
Note: * corresponding color — difference from the initial level in the corresponding group, p < 0.05; ## — difference between
groups, p < 0.05. The orange dotted line indicates the reference values for CPK activity and myoglobin levels

Pucynok 1. Hsmenenus ckopocmu b6eza na anaspodnom nopoee (4), yposueu akmusnocmu KOK (B — abconiomuole 3Hauenus,
C — usmeHeHuUs1 OMHOCUMENbHO UCXOOHO20 YPOsHs) U Muocnobuna (D — abconiomnvie snauenus, E — usmenenus omuocumenvho

UCX0OH020 YPosHs) 8 xo0e 10 nedenb mpeHuposok

Ilpum.: * COOTBETCTBYIOIIETO IBETA — OTJIMYHE OT UCXOIHOTO YPOBHS B COOTBETCTBYoMIEH rpymme, p < 0,05; ## — pasnuune Mex-
Iy rpynmamy, p < 0,05. OpamxeBbIM IyHKTHPOM yKa3aHbl pedepeHcHbIe 3HadeHus it aktTuBHOCTH KOK 1 ypoBHS MHOTIIOOMHA
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There was an increase in the content of IGF1 protein in
the blood serum against the background of taking leucine
as a part of essential amino acids from the normal initial
level by 42% at week 6 and by 47% at week 10, with
a trend (p < 0.1) to a difference between groups at week
6 (figure 2A).

Expression of IGFIEa mRNA isoform (figure 2B)
and COL5A1 collagen slightly increased (p < 0.1) in the

experimental group, COL3A1 also slightly increased ex-
pression (p < 0.1) in both groups (table 2). Changes in the
IGFIR mRNA content were not found, /NSR expression
decreased in the control group (p < 0.05).

During the analysis of results of a combined group of
volunteers (n = 12) a strong significant correlation was
discovered between the expression of /GFIEa mRNA
and mRNA of COLIAI, COL3A41 (together make up
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Figure 2. Changes in the content of the IGF I protein in the blood (A) and the level of the IGF 1 Ea mRNA isoform in the skeletal

muscle (B)

Note: * of the corresponding color — difference from the initial level in the corresponding group; ## — difference between groups,
p <0.05; @ — difference from initial level, p <0.1
Pucynox 2. Usmenenus cooeposcanus denxa IGF1 6 kposu (A) u ypoens usogpopmer MPHK IGF1Ea 6 ckenemnou moiuye (B)

Ipum.: * COOTBETCTBYIOLIETO LIBETA — OTJIMYHE OT HCXOIHOTO YPOBHS B COOTBETCTBYIOLICH IpyIIIe; ## — pa3iaudne MexXIy TpyIl-
namy, p < 0,05; @ — oruuue oT ucxoaHoro yposHs, p < 0,1

Table 2

Expression of JGFI mRNA isoforms of target genes in skeletal muscle in the control (C) and experimental (AA) groups.
Data are presented as the ratio of target gene expression to reference gene expression (x1000)

Tabnuua 2

Ixenpeccusi IGF1 nzopopm MPHK uesieBbIX reHOB B CKeJIeTHOI Mblile B rpymnne KoHTpoJs (K) u sxcnepumenTa (AA).
JlaHHble npeacTaB/ieHbl KAK OTHOIIEHUE IKCIPECCHHM 1eJIeBbIX FeHOB K 3Kcnpeccun pedepercHbix (X1000)

Transcript Control Amino acids
before after before after
[GF1Ea (56:75) (1.2:102) (363 (8-18(2.3‘:2)
IGF1Ec (MGF) (0,03%;005.067) (o.ogz'%. 17) (0.091';03.%55) (O-O%g;gg-ﬁ)
IGFIR (0.1%;23.32) (0.0%52;00.4) (0.1%;33.58) (012}23.41)
INSR (5.5:84) (1.24;2;*?2) (1254 (69:62)
coLiAl (0.15: 10 022:075) 11134 0332
CoL3AI (14(1);5(1)90) (16?)?(;;00) (14(1);9270) (25‘:1?(;;00)
COL3AI En G118 (15;52-8) (3-55;1 5*-8)

Note: ## difference between groups, p < 0.05; * tendency to the difference from initial level, p < 0.1

Hpum.: ## paznmuane Mexay rpymmamu, p < 0,05; * TeHIeHIHS K OTIIHYHIO 0T Ha4albHOTO YpoBHS, p < 0,1
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Figure 3. Correlation of COLIAI (4), COL3A1 (B), and COL5A1 (C) mRNA expression with IGF1Ea mRNA expression

in skeletal muscle

Pucynox 3. Koppenayus sxenpeccuu mPHK COLIAI (A), COL3A1 (B) u COL5AI (C) ¢ axcnpeccueti mPHK IGF1Ea 6 ckenem-

HOU Mbluiye

more than 50% of the mass of the skeletal muscle ECM)
[17], COL5A1 in skeletal muscle (figure 3) which was not
observed during the comparison of correlation of these
genes with the level of /GFI in blood.

Discussion

The leucine intake as a part BCAAs by the volun-
teers against the background of intense physical activity
led to an increase in the concentration of IGF1 protein
in blood by 1.5 times. This result is similar to those ob-
tained in other studies on animals and volunteers [11-13].
However, the trend towards an increase in the content of
IGF1Ea mRNA in the experimental group in human ske-
letal muscle has not been previously presented (Table 2).
The obtained strong correlation coefficients of collagen
and /GF'1Ea emphasize the importance of IGF1 in the au-
tocrine/paracrine regulation of skeletal muscle ECM stift-
ness and its resistance to damage.

Increased basal levels of CPK and myoglobin activity in
all subjects indicate chronic muscle fiber damage in volun-
teers due to continuous intensive aerobic training. The fact
that the activity level of CPK and, to a lesser extent, myo-
globin after 6 weeks decreased in the experimental group
in comparison to the control group indicates an increase in
resistance of muscle fiber membranes to damage. It corre-
lates with the results of the studies examining the effect of
a 5-week protein intake (33.5 g/day) on long-distance run-
ners. A lower level of CPK basal activity and a significant-
ly lower increase in this indicator after a 42 km marathon
were observed against the background of BCAAs intake,
as well as a higher performance in a 12-minute test (dis-
tance covered) [18]. The discovered increase in the speed at
the anaerobic threshold without an increase in the oxygen
consumption intake can be associated with the ECM stift-
ness increase (epimysium, perimysium and endomysium)
[19-21]. Our results on the running efficiency increase in
the experimental group are consistent with data that indi-
cate a decrease muscle membranes training damage.

18

Conclusion

In our study of the effects of the essential amino ac-
ids on skeletal muscle damage, it has been noticed that
10 weeks of leucine, isoleucine, and valine intake in
young athletes with documented chronic muscle mem-
brane damage caused an increase in basal blood levels of
IGF1 and a trend towards an increase in /GF/Ea mRNA
expression in skeletal muscles. The results of our study
show that long-term use of these amino acids is associ-
ated with reduced muscle damage and increased running
speed in athletes performing intensive aerobic training.
The close correlation found between /GF1 gene expres-
sion and expression of genes encoding extracellular ma-
trix proteins in skeletal muscle suggests that the reduction
in muscle damage against the background of amino acids
intake is mediated by IGF1-dependent regulation.

We believe that in order to obtain more pronounced
protective properties of amino acids in cases of muscle
damage, the dose increase and/or prolongation of amino
acids intake duration may be necessary. Further research
is needed to test this hypothesis. In addition, it seems
promising to study the effect of amino acids intake on
muscle damage in individuals with impaired functionality
during normal physical activity.
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Pezrome

AKTyanabHOCTBh: Ha ceronsuiHuii 1eHp KOJIOPEKTANIbHBIA pak — akTyallbHas pobieMa B OHKOJIOTHH. B mociienHee BpeMst HHTEpec
CIELUATMCTOB IIPUKOBAH K CPABHUTEILHOMY aHAJIN3Y Pa3IMuMil KIMHUYECKOTO TeUeHHs 3a001eBaHNH 3J10Ka4eCTBEHHBIMH OIyXOJIs-
MU 000/104HON KHIIIKH, B YaCTHOCTH, €€ IPOKCUMAJIBHOTO M IUCTAJIBHOTO OT/eNI0B. Kak N3BECTHO, JAHHBIE OT/IEINIBI UMEIOT HE TOJIBKO
pa3uyuHbIe SMOPHOTEHE3bl, HCTOYHUKH KPOBOCHAOKEHHS, HO M HECXOAHBIC KIMHUYECKOE TEUCHHUE U MOMYIISIIMOHHO-3MHIEMHOIIO-
IMYECKUE XapaKTEePUCTHKU. BOnpoc 0 HaIM4uK OTIIMYUTENILHBIX HIMMYHOJIOTHYECKUX 0COOCHHOCTEH MEXIY OITyXOJISIMH 000J04HOM
KHUIIKY, B 3aBUCUMOCTH OT JIOKAJIM3aI[11, OCTAETCSl OTKPBITHIM.

Heap uccnenoBanus: CpaBHUTEIbHBIH aHAIN3 JIOKAIBHOTO CYONOMYJISAIIMOHHOTO COCTaBa MMMYHOKOMIIETEHTHBIX KJIETOK, a TaK-
JKe OIIeHKa KOJMUecTBa KIeTOK ¢ (eHoTHiom CD45+/-, koTopsie skcnpeccupytoT Toiut-ionobusle perenitopsl (Toll-like receptors
(TLRs) B 3aBHCHMOCTH OT JIOKAIHM3AIL[UH OITyXOJIH B TIPABOH H JIEBOI MOJIOBHHAX 00O0XOYHOHN KHIIKH.

Marepuaj u Metoabl: B paboty BritoueHsl 50 manueHToB ¢ Bepr()UIMPOBAaHHBIM PakoM 000I04YHON KHMIIKU. BOJbIIy0 YacTh cocTa-
BIJIH OOJIbHBIE )KEHCKOTO 1ona — 26 (52%), cpennuii Bo3pact 67 + 0,4 set. 50% BbIOOPKH — MAMEHTHI, Y KOTOPBIX BbisiBieHa I cramus.
BonbHble ObUTH pa3zieseHbl Ha 2 paBHbIE TPYNIIbL, B 3aBUCUMOCTH OT JIOKAJIM3ALMU OIyXOJIH (TIpaBas MM JIeBas 10J0OBHHA 000104HOM
KUIIKK). BceM marmenTaM Ha HayalbHOM 3Talle BBIIIOIHEHO CTaHAAPTHOE ONEPaTUBHOE BMEIIATENbCTBO. [1omyueHHbIH MaTepuai Obl1
UCTIOJB30BaH UIsl OCIIEIYIOIIUX HCCIIEIOBAaHMUI: U3 ()parMeHTa TKaHH OITyXoJeH, nepudokaabHoi 30HbI (1-3 cM oT omyxonu) Obuia
MOJTy4YeHa KJIETOYHAs CyCIIeH3Us, KOTOpylo oOpabarsiBaiu rnpu nomoiny naHenu anruten (Becton Dickinson, USA) st BeIsiBIeHUS
OCHOBHBIX CyOTOMyJSsIIUH JTedkonuToB 1 muMmdormToB. Takke Obuta onpeneneHa 3kcnpeccus TLRs (2, 3, 4, 8, 9) Ha kierkax ¢ de-
Hoturiom CD45+, CD45- ¢ ucnions3oBanneM nportounHoro nutomerpa BD FACSCanto (Becton Dickinson, USA). Craructudeckas
00paboTKa maHHBIX MpoBoAwiIack ¢ ucronszoBanueM makera STATISTICA 13.3 (StatSoft Inc., CHIA).

Pe3yabratei: [Ipu npoBefeHHH CPABHUTENBHOTO aHAIN3 psAla MMMYHOJIIOTHYECKUAX TapaMeTPOB, B 3aBUCHMOCTH OT JIOKAIU3AIUU
OITyXOJIH B IIPAaBOM ¥ JICBOH IMOJIOBUHAX 000I0YHON KHMIIKH, OBUIN MOTYYEHBI CIIEAYIOUINE JaHHbIE:

1. B TkaHsAx omyxosieil 0007104HON KHIIKK NPaBOCTOPOHHEH JIOKaJIM3aluy onpeessiiack Oonee BoipaxkeHHass T-nuMdouuTapHas
UH(UIBTPaLKs 0 CPABHEHHUIO C TKAHAMH OITyXO0JIeH JIeBOH MOJIOBHHBI, XapaKTEPHOH 0COOEHHOCTHIO KOTOPBIX SIBJISIACH IIOBBIIICHHAS
B-mumdonurapras nadunstpanus (p = 0,025).

2. Bo ¢parmenTax TkaHel IepUTYMOPAIbHON 30HBI IPH JIOKAIM3AIMH OITyX0JIeH B JICBOH MOIOBUHE 000I0YHOM KHIIKY OTMEUYaIOoCh
CHIDKEHHE cozieprkaHus konmuectsa aumdorutos (p = 0,027), NKT (p = 0,035), NK (p = 0,041) u B-mumdouuros (p = 0,038), a Tak-
JKe 3HaYUMoe ToBbIeHue cogepxkanust CD8+- (p = 0,02) u [I1 knetok (p = 0,0018).

3. Ilpu cpaBHeHMHU NaHHBIX (PparMeHTOB TKaHEHl OIyXoJieH JIeBOW M MPaBOH MOJIOBHHBI 00ONOYHON KHIIKH OTMEUEHO CHIIKEHHUE
MPOLIEHTHOTO CofiepKaHus KiIeToK ¢ ¢perorunom CD45-, kotopeie skcnpeccupyror TLR4: 8 Ha 38% (p = 0,038) u 25% (p = 0,043).
4. Tlpu oneHke konuuecTBa KIeTok ¢ peHotunom CD45+, kotopsie skcnpeccupytoT TLR2, TLR4, oTMe4eHO CHIKEHUE KOJTMUECTBA
9THX Ki1eToK Ha 54% (p = 0,035) u 33% (p = 0,04) o cpaBHEHHIO C TKAHAMH OITyXOJIeH NPAaBOH MTOJOBUHBI 000I0YHON KHIIKH.

5. AHanM3 NOJy4eHHBIX JAHHBIX IEPUTYMOPAJILHOM 30HBI OIYXOJIEH JIEBOCTOPOHHEH JIOKAJIM3ALMM, 10 CPAaBHEHHIO C IIPaBOCTO-
POHHEH, MPOIIEMOHCTPUPOBA CHIKCHUE TIPOLICHTHOTO coaepkaHus kieTok ¢ geHorunom CDA45, koTopsie sxcnpeccupyror TLR4,
Ha 61% (p = 0,031).

6. OrueHKa KOJIWYECTBEHHOrO cocTaBa KieTok ¢ (peHorunom CD45+, kotopsie skcnpeccupytor TLR2, TLR4, BbisiBuIa CHIDKEHUE
konuuecTBa kietok Ha 81% (p = 0,02) u 87% (p = 0,018) cooTBETCTBEHHO, O CPABHEHUIO C MEPUTYMOPAIBHON 30HOH OImyXoei
IIPaBOH MOJOBHHBI 000I0YHON KHMIIKH.

3akJ04eHne: BoisiBieHHbIE 0COOCHHOCTH JIOKAIBHOTO CYONOMY/IAIIMOHHOTO COCTaBa MMMYHOKOMIIETEHTHBIX KIIETOK IIPH pake 000-
JIOYHOH KHIIKY, B 33aBUCUMOCTH OT JIOKAJIHU3allUH OITyXONH, a TAKOKe JAHHBIE O KOJMYECTBCHHOM KIIETOYHOM COCTaBe KIIETOK C (e-
HoturioM CD45+/-, sxcnipeccupyronmx TLRs, MOryT ObITh HCIIOJIB30BaHbI B IPOTHO3E TEUCHHS 3a00JIEBaHMs, a TAKXKE IIPU BbIOOpE
TaKTHKH JICYCHUSL.

Knioueswie cnosa: pak 000104HON KUILIKH, JIOKAJIbHBIN KJIETOYHBIH HMMYyHHUTET, Toll-mogo0HbIe perenTopbl
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Abstract

Background: Colorectal cancer is now an urgent problem in oncology. Recently, specialists have been interested in a comparative
analysis of differences in the clinical course of malignant tumors in the proximal and distal colon. The sections differ not only in
their embryogenesis and sources of blood supply, but also in the clinical course and population and epidemiological characteristics.
The issue of distinctive immunological characteristics of tumors of the colon depending on the location remains open.

Objective: A comparative analysis of local subpopulations of immunocompetent cells and an assessment of number of cells
with the CD45+/- phenotype expressing toll-like receptors (TLRs) depending on the tumor location on the right or left sides of the
colon.

Material and methods: The study included 50 patients with verified colon cancer. The majority of patients were females — 26 (52%),
aged 67 £ 0.4 years, and 50% of patients with stage II disease. Depending on the tumor location (the right or left sides of the colon),
the patients were divided into 2 groups of 25 people each. All patients underwent standard surgery at the initial stage. The obtained
material was used for subsequent studies: a cell suspension was obtained from a tumor tissue fragment, the perifocal zone (1-3 cm
from the tumor) which was processed using an antibody panel (Becton Dickinson, USA) to identify the main subpopulations of leu-
kocytes and lymphocytes. Expression of TLRs (2, 3, 4, 8, 9) on CD45+, CD45- cell populations was also determined using the BD
FACSCanto flow cytometer (Becton Dickinson, USA). Statistical processing of the results was performed using the STATISTICA
13.3 package (StatSoft Inc., USA).

Results: A comparative analysis of immunological parameters, depending on the tumor location on the right or left sides of the colon,
showed:

1. Tissues of the right-sided tumors had a higher T-lymphocytic infiltration, compared to the left-sided tumors, while the latter showed
a higher B-lymphocytic infiltration (p = 0.025).

2. Peritumoral zone tissues of left-sided tumors demonstrated a decrease of lymphocytes levels (p =0.027), NKT — (p = 0.035), NK —
(p = 0.041) and B lymphocytes (p = 0.038), and a significant increase in CD8+- (p = 0.02) and DP cells (p = 0.0018).

3. Left-sided tumors showed a percentage decrease of CD45- cells expressing TLR4 and TLR8, compared to right-sided tumors,
by 38% (p =0.038) and 25% (p = 0.043).

4. There was a decrease in the number of CD45+ cells expressing TLR2 and TLR4 in left-sided tumors by 54% (p = 0.035) and 33%
(p = 0.04) respectively, than in right-sided tumors.

5. The percent of CD45- cells expressing TLR4 in the perifocal tissues of left-sided tumors decreased by 61% (p =0.031) in compari-
son to the corresponding tissues in right-sided tumors.

6. The numbers of CD45+ cells expressing TLR2 and TLR4 were 81% (p = 0.02) and 87% (p = 0.018) lower respectively in the
peritumoral tissues of left-sided tumors, compared to the corresponding tissues in right-sided tumors.

Conclusion: The revealed characteristics of the local subpopulations of immunocompetent cells and the numbers of CD45+/- cells
expressing TLRs depending on the tumor location on the right or left sides of the colon can serve as a prognosis of the disease clinical
course and the choice of further treatment tactics.

Keywords: colon cancer, local cellular immunity, toll-like receptors
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AKTyanbHoOCTb kumky. K mpaBeiM oTaenaM 00010YHOM KHMIIKH OTHO-

Konopexkranbusiii pak (KPP) ceromts sBifeTcsa akTy- CATCA: Clelas KHIIKA, BOCXOMSLIMHA OTAEN 000104HON

aNpHOW TpoOieMol B oHKoJOrHHU, U Oojee 60% mnpuxo-
nuTcs Ha pak oo6ogouyHor kumku (POK). KPP 3anumaer
4-e MECTO B CTPYKType OOIIel OHKOJIOTHYECKOH 3a00Ie-
BaeMocTH B Poccwmiickoit @enepanun [1-5].

B mocnenHue necsATHIIETHS WHTEPEC CIICIUAINCTOB
MIPUKOBAaH K CPABHUTEIIPHOMY aHAIM3Y OTIIMINH KITMHUIC-
CKOTO TEYEHUS 3JI0KAYeCTBEHHBIX OIyXoJiell 00010uHOM
KHIIKH, B YaCTHOCTH, €€ MPOKCHMAaJIbHOTO U IHCTANb-
HOTO OTHEeNoB [6]. B mepByro ouepenb, MaHHBIE OTACIBI
HMMEIOT pa3Nuiusi B SMOpHOTreHe3e ¢ TpaHUIle Ha ypOB-
HE TUCTAIbHOW W cpeanel 1/3 momepewunoi 00omouHON

KHIIKH, 2 TAKXKE TPOKCUMAITbHAS YaCTh MOTIePEUHOH 000-
MOYHOU KHUIIKU. JIEBBIII COCTOUT M3 CEJIE3E€HOYHOI'O W3-
ruba morepeyHol 0000THON KHUIIIKH, HUCXOISIIETO OT-
nena 000JOYHON KHUIIKH, CHTMOBUIHON M MPSIMON KHUIII-
ku. IIpaBas monoBuHA pa3BUBAETCS M3 CPEJHEH KHIIKU
(midgut), a meBast — u3 3amueit (hindgut), ato onpeaenser
OCOOCHHOCTH KPOBOCHAOKEHHs, KOTOpas B MPaBOM II0O-
JIOBHMHE OCYIIECTBIIAETCS U3 BepXHEil OpbLKeeyHO apTe-
puH, a JieBas — U3 HIDKHEH OpbDkeedHou aptepun [7].
CymiecTBYIOT pa3uyus W B MOMYISIIUOHHO-3HUIC-
MHOJIOTHYECKOM IIJIaHE: OMYXOJU IMpPaBOM IOJOBUHBI
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000/I049HO KHIIIKH Yallle Pa3BUBAIOTCS Y MOKHIIBIX JKEH-
e [5]. B 3aBHCHMOCTH OT JOKaTU3aluH, pa3inda-
eTcd U KIMHUYECKOe TeueHHe Mpolecca: KaK IMPaBHIIo,
JUTSL OITyXOJIel MPaBoi MOJOBUHBI XapaKTEePHbI OOJbIIe
pa3Mephl U 9acTas acCcoIHanus ¢ TOKCHKO-aHEMHUYECKUM
CHHIPOMOM, B TO BpeMsI KaK IPHU OMYXOJISAX JICBOH MOJIO-
BUHBI IPe00IaIaloT OOTYPAIIMOHHBIA CHHAPOM U KIIMHH-
Ka KHIIEYHOU HETPOXOAUMOCTH [8§].

BeIensioT Takke paziuyre B MUKPOQIIOpE TOJCTOM
KHIIKA. Tak, OTMEYCHO MOBBILICHUE COAEepKAHU OaKTe-
puil OT IPOKCUMAJIBHOTO OTJEJA TOJICTON KUIIKU K JUC-
TalbHOMY [9].

BBugay Toro, 4To nmpasbli U JE€BBIM OTAEIBI TOJICTOU
KUIIKH UMEIOT SMOPHOHATBHBIC Pa3IMdus, TO U TPO-
(Wb KCTIPECCUU TEHOB KOJIOHOIIMTOB MPaBOW U JIEBOM
MIOJIOBUHBI TAaKXKE HMMEET OTIMYHUTEIbHBIC OCOOCHHOC-
™ [10].

Kpome Toro, B mocineaHue NECATUIETUSI aKTyalbHO
M3yYCHHUE POITU PA3TUIHBIX 3B€HHEB UMMYHHOU CHCTEMBI
B BO3HUKHOBCHHH, Pa3BUTHH, a TAKXKE IMPOTPECCHPOBA-
HUU OHKomporiecca [11].

JlokanbHBEIE WMMYHUTET >KETyJOYHO-KHIICTHOTO
TpaKTa WUrpaeT BAXKHYIO POJb B 3alUTHBIX MEXaHU3-
Max, a MECTHBIE B CHCTEMHBIE BOCHAJIUTEIbHEIC peaK-
MM BJIMSIOT HAa KaHIEPOTEHE3, KIMHUIECKOE TCUCHUE
U ucxoj 3aboneBanus. Omyxoian o00J0YHON U MPAMOU
KUIIKA WHQUWIETPUPOBAHEl Pa3IUYHBIMUA  BOCIAIHU-
TEIBbHBIMH 1 UMMYHHBIMHA KJICTKaMH, HAHOOJIbIIICe 3HA-
YeHUE M3 KOTOPHIX UMEET KoiMudecTBO T-nmuMdonuTor
[12]. Tlo mHeHHWIO psiga aBTOPOB, MaKpodararbHYIO
WHOQUIBTPALNI0 TKaHEH OIyXOJMH M HEePUTYMOPATbHOMN
30HBI MOXKHO PacCMaTpHUBAaTh B KauecTBe (hakTopa mpor-
HO3a: HU3Kas IUIOTHOCTh MHQWIBTPAIIUU KOPPEITUPYET
¢ Oosiee BhIpaKCHHBIMU MHBAa3UBHBIMU CBOMCTBAMM OITY-
xomnei [13, 14].

Ha cerommsmauii NeHL TaKKe aKTUBHO H3ydYarOTCS
(GyHKINY, a Takke dKcnpeccus: To-mogqo0HbIX peter-
topoB (Toll-like receptors (TLRs), ssBastonuxcs Han6o-
Jiee BaXXHBIMH TIPEICTaBUTENSIMU PELENTOPOB PacIio3-
HaBaHus o6pa3oB (Pattern recognition receptors (PRRs)
[15]. HJoxazannbM siBisieTcst TOT ¢akt, uro TLRs 3xc-
MPECCUPYIOTCSI HE TOJBKO HAa HMMYHHBIX KJIETKaX,
HO ¥ HA Pa3IUYHBIX COMAaTHYECKUX, B TOM UYHCIE OIY-
XOJIEBBIX KJIETKaX, BKIIOYas KOJOPEKTAIBHYIO OIyXOJb
[16]. Oxcnpeccust TLRs Ha 0nyX0JIeBBIX KJIETKaX UTPaeT
B KaHIIEPOTeHE3€ NBONCTBEHHYIO POJb, HO OHONOTHYe-
CKasl ¥ KJIMHUYECKash 3HAUMMOCTh TaHHOTO (pakTa ocra-
€TCs I0CTaToOvYHO cropHoi [17].

Bompoc 0 HaM9YM# OTIHYUTENFHBIX HMMYHOJIOTHYE-
CKHX 0COOEHHOCTEH MEXKTy OIyXOJISIMH 000I0YHOH KHUIII-
KH, B 3aBHCHUMOCTH OT JIOKQJIU3allUU, OCTAETCSl OTKPHI-
TBIM, BBUJIY OTCYTCTBHS PabOT M JOKa3aTelIbHOW 0a3bl
[0 JAHHOMY BOIPOCY, YTO U ONpeAesieT aKTyalbHOCTh
HAIIIETO UCCIICAOBAHUSL.
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Lenb nccneposaHunn

AHallM3 JIOKaJbHOTO CYOMOIYJISAIIMOHHOIO COCTaBa
MMMYHOKOMITETEHTHBIX KJIETOK, a TAaK)K€ OLIEHKa KOJInYe-
cTBa KiIeToK ¢ enorunmom CD45+/-, KOTOpbIe IKCIpec-
cupytor TLRsS, B 3aBUCUMOCTH OT JIOKQJIM3ALMH OITyXOJIU
B MPaBOH U JIEBOH MOJIOBUHAX 000J0YHOM KHIIIKH.

MaTtepuan n metopbl

B pabory Bkmouens! 50 MarMeHTOB, y KOTOPBIX
JMAarHOCTHPOBAaH pPak O00MOYHOM KHUIIKW. bonblryro
9acTh BEIOOPKH COCTABWIIM MAITUEHTHI )KEHCKOTO TIoja —
26 (52%), cpennuii Bo3pact 67 + 0,4 rona (cpenHuid BO3-
pact Mmyx4uH — 66 = 0,3 ner). [Ipeobnamany narmeHTs Co
II cragueii 3a6oneBanus — 25 (50%).

B 3aBucuMoCTH OT JOKanM3aluM OIyXoNd (IIpaBas
WJTY JIeBas TIOJIOBMHA 000I0YHON KHIITKH ), O0JIbHBIC ObLTH
paszeneHsl Ha 2 paBHbIE TPYIIIIHI.

Ha HawyanbHOM 3Tare Je4eHUs BCEM MAlUCHTaM BbI-
MOJTHEHO XHUpyprudeckoe BMemarenbcTBo. [locieomne-
PAIMOHHBINA MaTepHal MCIIONB30BaH IS TOCIEAYIOTIX
WCCIIeIOBaHUIl: U3 ()parMeHTa TKaHH OITyXOJled IepH-
TyMOpanmsHOU 30HHEI (1-3 cM OT omyxomm) ObLIa TOITY-
YeHa KJICTOYHAs CYCIEeH3Us, KOTOpyk oOpabaThiBain
npu oMoy ma"enu anturen (Becton Dickinson, USA)
JUIS BBISIBJICHUSI OCHOBHBIX CYOIOMYJSIHMNA JEUKOIUTOB
n ymumdormroB. Takxke Oblia onpeneneHa 3KCIPecCHs
TLRs (2, 3, 4, 8, 9) na xierkax ¢ penorurom CD45+,
CDA45- ¢ ucnone3oBaHMEM NMPOTOYHOro nuromerpa BD
FACSCanto (Becton Dickinson, USA). Cratuctuueckas
00paboTKa JaHHBIX TPOBOIWIACH C HCIOJIb30BaHUEM
makera Statistica 13.3 (StatSoft Inc., CIIIA). JocToBep-
HOCTbh Pa3JIUYMil OIEHHBAIACh C TIPUMEHEHHEM Herapa-
MeTpudeckoro kputepust Manna—Yutau (p < 0,05).

Pesynbratbl nccnepoBaHuns

Omnpenensiocs CHIXKEeHUE TUM(OIMTAPHON WHPHITb-
Tpauuu B pparMeHTax TKaHEH OITyXoJiei IEBOCTOPOHHEH
nokanuzauuu Ha 47% (p = 0,034) oTHOCHUTENBHO TPYIIIBI
CpaBHEHHUSI.

B TkaHsAX omyxoiell JICBOW IOJIOBHHBI 00010Y-
HOW KWINKH BEISBIeHA Ha 28% OombIne WHOUIBTpA-
st NK-kneTkamu, 4em oOmyxoJie mpaBoil TMOJOBUHBI
(p = 0,042). lns1 ormryXoJei JIeBOCTOPOHHEH JTOKATH3aITIN
XapakTepHO yBenuueHue copepkanue CD19+ ma 107%
(p = 0,025) Mo cpaBHEHHIO C TKAHSIMH OITyXOJICH TpaBoit
MOJOBUHBI (pHcC. 1).

Bo ¢parmeHTax TkaHe# IEpUTYMOpPaIbLHON 30HEI OITY-
XOJIeH JIEeBOCTOPOHHEH JTOKaJIU3aI[MU ONPEIETIEHO CHUXKE-
HUE OTHOCHUTEIBHOIO KoJu4yecTBa JUM(OUUTOB Ha 59%
(p = 0,027), NKT na 34% (p = 0,035), NK nHa 26%
(» = 0,041) u CD19+ na 30% (p = 0,038) npu cpaBHe-
HUU C TKaHBIO TICPUTYMOPATHHON 30HBI OIyXOJEeH mpa-
BOM NOJIOBUHBI. TakKe BBISBIEHO IOBBILICEHHOE COIEP-
xanue CD8+ B 107% (p = 0,02) u JI1 xnetox B 425%
(p = 0,0018) npu omyxonax 1eBoi MOJOBUHEI (pHC. 2).
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Pucynox 1. Cybnonynayuonnbiii cocmag onyxonegoi mkanu nayueHmos ¢ Ho8ooopaso8anuamMy 00000YHOU KUKU
Ipum.: ¥ — CTAaTUCTHYCCKU 3HAYUMBIC Pa3ITHUHs

Figure 1. Subpopulation composition in the tumor tissue of patients with colon tumors

Note: * — statistically significant differences
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Pucynok 2. Cybnonynsyuonnsiii cocmas mranu nepumymopaibHOU 30Hbl RAYUEHMOS8 C ONYXOIAMU 000004HOU KUWKU
Ipum.: * — CTAaTUCTUYCCKH 3HAYUMBIC PA3THYUS

Figure 2. Subpopulation composition in the peritumoral zone tissue of patients with colon tumors
Note: * — statistically significant differences
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AHanu3 JaHHBIX TKAaHEH OIyXOJleW JIeBOW MOJIOBHHBI
000109HOW KHIITKH TIOKa3aJ]l CHUKEHHE IPOLEHTHOTO CO-
nepkaHus KieTok ¢ ¢penoruniom CD45-, skcripeccupyro-
mmx TLR4 na 38% (p = 0,038) u TLR8 Ha 25% cooTBeT-
ctBeHHO (p = 0,043), 0 CpaBHEHUIO C OMYXOJIIMH IIPABOM
MOJIOBHUHEI (pHC. 3).
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000I0YHON KUIIKH C MPABOU BBISBICHO CHIDKEHUE OTHO-
CUTETIFHOTO COJiepXaHus KIeToK ¢ (eHoTrroMm CD45+,
skcnipeccupytomux TLR2 nHa 54% (p = 0,035) u TLR4
Ha 33% (p = 0,04) (puc. 4).
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Figure 3. Relative number of cells with CD45- phenotype expressing TLRs in tumor tissues of patients with colon tumors

Note: * — statistically significant differences
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HUA nayuenmaoes ¢ onyxojisimu 000004HOU KUUWKU
HpuM * — CTAaTUCTHUYECKH 3HAUYUMEIE pas3jimiusa

Figure 4. Relative number of cells with CD45+ phenotype expressing TLRs in tumor tissues of patients with colon tumors

Note: * — statistically significant differences
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Pucynox 5. Omunocumensroe cooepoicanue Kiemox ¢ (penomu-
nom CD45-, skenpeccupyrowyux TLR 2, 3, 4 ¢ mxansax nepugo-
KAIbHOUL 30Hbl ONyXo7eti 000004HOU KUWKU

Ilpum.: * — CTaTUCTUYIECKN 3HAYUMBIC PAZITHUHS

Figure 5. Relative number of cells with CD45- phenotype
expressing TLR 2, 3, 4 in the perifocal tissues of colon tumors
Note: * — statistically significant differences

[Ipu aHanM3e MOMTy4YEeHHBIX JaHHBIX B KJICTOUHBIX CYC-
MIEH3MAX W3 TKaHeH rmeprudoKalIbHON 30HBI OITyXOJIeH Jie-
BOH IMOJIOBUHBI 000JOYHON KHIIKH C JAHHBIMH IPaBOH
MIOJIOBUHBI BBISBIICHO CHIDKEHHE IPOIEHTHOTO CONEp-
*aHus KIeTok ¢ ¢peHoTHrioM CD45-, skcnpeccupyronimx
TLR4, na 61% (p = 0,031) (puc. 5).

[Ipu omeHke KoaWMYEeCTBAa KIETOK C (PEHOTHUIIOM
CD45+, »skcopeccupyromux TLR2, BBIABICHO CHHU-
JKeHue KonmdecTBa kietok Ha 81% (p = 0,02), TLR4
Ha 87% (p = 0,018) Mo cpaBHEHUIO C MPABOH MOJTOBHHON

(puc. 6).

O6cyxpaeHune

B nuteparype omnucaHbl pe3yabTarbl, KOTOPbIE CBH-
JETEIBCTBYIOT O TOM, 4TO TKaHb omyxouu npu KPP un-
¢unerpupoBana T-mumdoruramu. F. Pages m coasT.
MIPOAEMOHCTPUPOBAIH, YTO BBIpKCHHAS JTUMQOLIUTAP-
Hasi WHQWIBTPAMs NEPUTYMOPAIBEHOW 30HBI SIBISETCS
MIPOTHOCTUYECKUM (PaKTOPOM XOpOIIEH BBDKHBAEMOCTU
nanuenToB [18-20]. OnHako 3HaUE€HHWE UMEET HE TOJBKO
KOJTMYE€CTBEHHBIH, HO U KaueCTBEHHBIH COCTaB UMMYHO-
KOMIIETEHTHBIX KJIETOK, IPUCYTCTBYIOLUX B TKaHAX OIY-
xonu: ckoruieHue CD8+ T-kJIeToK B OIMyXOJu TOCTOBEP-
HO KOppenupyeT ¢ 0ojee ATUTEIbHOU BBIKHBAEMOCTHIO
OompHEIX [21, 22].

Cerogns nokazano, yto TLRs o6mamaroT omyxosb-
cTuMynupyiomumM d¢dextom. JlaHHBI (eHOMeH Hau-
OoJiee XOpOIIO M3y4YeH B KJIETKaX TOJICTOrO KHIIEYHHKA,
B OCHOBHOM I1pu yuactuu TLR4 u TLR2 [23].
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Pucynox 6. Omuocumensvroe cooepaicanue Kiemox ¢ (penomu-
nom CD45+, sxkenpeccupyrowux TLR 2, 3, 4 ¢ mxanax nepu-
¢oxanvroll 30161 onyxoneti 000004HOU KUWKU

Ilpum.: * — CTaTUCTUYIECKN 3HAYUMBIC PASITHUHS

Figure 6. Relative number of cells with CD45+ phenotype
expressing TLR 2, 3, 4 in the perifocal tissues of colon tumors
Note: * — statistically significant differences

C npyroit croponsl, TLRs y4acTByIOT B IpOTHBOOITY-
XOJIEBOM UMMYHHUTETE: TOJUI-TIOAO0HBIE PEIETITOPEI CITO-
COOHBI aKTUBUPOBATh PA3INYHbIC 3BEHbBS, MPEXKIE BCETO
KIIETOYHOTO mMMyHHTETa [24]. B psime pabot moxaszaHo,
YTO Pa3BUTHE KOJOPEKTAJIbHON OIMyXOJW CBSI3aHO C TO-
BBIIICHHBIM ypoBHeM dkcipeccud TLR4, uto sBisercs
HeOnmaronpusaTHeIM  (pakTopom [25-28]. B HekoTOpBIX
paboTax mokaszaHo, uto B3aumonericteue TLR9 ¢ CD4+
T-KJIeTKaMU MOXKET YCWIUTh U YCKOPUTDH MPOTUBOOITYXO-
JieBble peaxiuu [29].

BbiBOAbI

[Ipu npoBeneHUU CPaBHUTENBHOIO aHAIN3 psAja UM-
MYHOJIOTHYECKUX TapaMeTpoB, B 3aBUCHMOCTH OT JIOKa-
JIU3aIMY OIYXOJH B TIPAaBOW M JIEBOI1 MOJIOBHHAX 000109~
HOW KWIIKH, OBLTH MOTYYEHBI CIEAYIOIINE TaHHbIC:

1. B TkaHAx omyxoieil 000J0YHOW KHIIKH IPaBoO-
CTOpOHHEH JIOKaJM3allMy OIpe/elsiack Ooliee BBIpa-
xeHHas T-nmuMdonuTapHas WHQUIBTpaLUs, MO CpaBHE-
HUIO C TKaHAMH OITyXOJIeH JIEBOHM IOJIOBUHBI, XapaKTep-
HOW OCOOCHHOCTBIO KOTOPBIX SIBIISICTCS TOBBIIICHHAS
B-mim¢onnrapnas napunsrpanus (p = 0,025).

2. Bo ¢parmeHTax TKaHEH MEPUTYMOPATBHOH 30HBI
IIPU JIOKAJHUIALUK OIyXoJlel B JIEBOM MOJOBHHE 000-
JOYHOW KHIIKH OTMEYAeTCs] CHIKEHHE CONEPKAaHUS KO-
nuuectBa uMporutoB (p = 0,027), NKT (p = 0,035),
NK (p = 0,041) u B-mumdonuror (p = 0,038), a Taxxke
3HaYMMOE TOBBINICHHE comepxkanus CD8+- (p = 0,02)
n I xnetox (p = 0,0018).

25



VIHHOBaLmOHHan meaunumHa KybaHu. 2022;(3):20-28 / Innovative Medicine of Kuban. 2022;(3):20-28

3. Ilpu u3yueHun JaHHBIX OIYXOJICH JIEBOM MOJIOBH-
HBI 110 CPAaBHEHUIO C TMPABOM OTMEUEHO CHIKEHHE IPO-
IIEHTHOTO CoJiep kKaHusl KIEeTOK ¢ ¢eHoTrrmoM CD45-, ko-
Topsie 3kcnpeccupyior TLR4, TLR8 na 38% (p = 0,038)
n 25% (p = 0,043).

4. [lpu olleHKE KONMYECTBA KIETOK C (DEHOTHITOM
CD45+, xortopeie skcrmpeccupytor TLR2, TLR4, ot-
MEUEHO CHIDKEHHE KOJMYeCTBa 3TUX KJIETOK Ha 54%
(» = 0,035) u 33% (p = 0,04) o CpaBHEHUIO C TKAHIMHU
OTIYXOJICH IPaBOH MOIOBIUHBI O0OIOYHOMN KHUIIIKH.

5. Ilpn aHanu3e JaHHBIX NEPUTYMOPAIBHOM 30HBI
OITyXOJIeH JIEBOH TOIOBUHBI 000IOYHOM KHUIITKK MO CPaB-
HEHUIO C MpaBOM, BBISBICHO CHUXXECHUE IPOLIEHTHOIO
cozepkanus KieTok ¢ penoruniom CD45, KoTophie dKc-
npeccupyot TLR4, va 61% (p = 0,031).

6. OmeHka KOTMYECTBEHHOTO COCTaBa KIETOK C (e-
HotunioM CDA45+, xotopele 3kcmpeccupyor TLR2,
TLR4, BeIsSIBMIIA CHIDKEHHE KOJIMYECTBA KJIETOK Ha 81%
(p =0,02) u 87% (p = 0,018) coOTBETCTBEHHO, 110 CPaB-
HEHUIO C IEPUTYMOPATILHON 30HOW OMyXOJIel MpaBou Mo-
JIOBUHBI 000I0YHON KHUIIIKH.

3aknioyeHune

BeisgBnieHHBIE OCOOEHHOCTH JIOKAJBHOTO CyOIIOIry-
JISIMUOHHOTO COCTaBa HMMYHOKOMIIETEHTHBIX KIIETOK,
a TaKKe CBEINCHHSI O KOJMYECCTBEHHOM KJIETOYHOM CO-
craBe KJIeTok ¢ ¢eHorunom CD45+/-, sxcmpeccupyro-
mmx TLRs mpu pake 0007109HON KHIIKH, B 3aBHCUMOCTH
OT PACIIOJIOKEHUS OITYXOJIH, MOTYT OBITh MCITONB30BaHBI
B MPOTHO3UPOBAHUHU KIMHUYECKOTO TEUEHHs Tpolecca.
[TomyueHHBIE JaHHBIE CTAHYT OCHOBOM ISl HALITMX JaJlb-
HEHUIINX UCCIIEA0BAHUI B DTOI 00JIaCTH.
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Abstract

Background: Colorectal cancer is now an urgent problem in oncology. Recently, specialists have been interested in a comparative
analysis of differences in the clinical course of malignant tumors in the proximal and distal colon. The sections differ not only in their
embryogenesis and sources of blood supply, but also in the clinical course and population and epidemiological characteristics. The
issue of distinctive immunological characteristics of tumors of the colon depending on the location remains open.

Objective: A comparative analysis of local subpopulations of immunocompetent cells and an assessment of number of cells with
the CD45+/- phenotype expressing toll-like receptors (TLRs) depending on the tumor location on the right or left sides of the colon.

Material and methods: The study included 50 patients with verified colon cancer. The majority of patients were females — 26 (52%),
aged 67 = 0.4 years, and 50% of patients with stage II disease. Depending on the tumor location (the right or left sides of the colon),
the patients were divided into 2 groups of 25 people each. All patients underwent standard surgery at the initial stage. The obtained
material was used for subsequent studies: a cell suspension was obtained from a tumor tissue fragment, the perifocal zone (1-3 cm
from the tumor) which was processed using an antibody panel (Becton Dickinson, USA) to identify the main subpopulations of leu-
kocytes and lymphocytes. Expression of TLRs (2, 3, 4, 8, 9) on CD45+, CD45- cell populations was also determined using the BD
FACSCanto flow cytometer (Becton Dickinson, USA). Statistical processing of the results was performed using the STATISTICA
13.3 package (StatSoft Inc., USA).

Results: A comparative analysis of immunological parameters, depending on the tumor location on the right or left sides of the colon,
showed:

1. Tissues of the right-sided tumors had a higher T-lymphocytic infiltration, compared to the left-sided tumors, while the latter showed
a higher B-lymphocytic infiltration (p = 0.025).

2. Peritumoral zone tissues of left-sided tumors demonstrated a decrease of lymphocytes levels (p = 0.027), NKT — (p = 0.035), NK —
(p =0.041) and B lymphocytes (p = 0.038), and a significant increase in CD8+- (p = 0.02) and DP cells (p = 0.0018).

3. Left-sided tumors showed a percentage decrease of CD45- cells expressing TLR4 and TLR8, compared to right-sided tumors, by
38% (p =0.038) and 25% (p = 0.043).

4. There was a decrease in the number of CD45+ cells expressing TLR2 and TLR4 in left-sided tumors by 54% (p = 0.035) and 33%
(p = 0.04) respectively, than in right-sided tumors.

5. The percent of CD45- cells expressing TLR4 in the perifocal tissues of left-sided tumors decreased by 61% (p =0.031) in compari-
son to the corresponding tissues in right-sided tumors.

6. The numbers of CD45+ cells expressing TLR2 and TLR4 were 81% (p = 0.02) and 87% (p = 0.018) lower respectively in the
peritumoral tissues of left-sided tumors, compared to the corresponding tissues in right-sided tumors.

Conclusion: The revealed characteristics of the local subpopulations of immunocompetent cells and the numbers of CD45+/- cells
expressing TLRs depending on the tumor location on the right or left sides of the colon can serve as a prognosis of the disease clinical
course and the choice of further treatment tactics.

Keywords: colon cancer, local cellular immunity, toll-like receptors
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CpaBHUTENbHbDbIN aHANIN3 HEKOTOPbIX UMMYHOJIOTNYECKNX
napameTpoB B 3aBUCMMOCTM OT IOKann3sauuv onyxonm
B NPaBOW N NeBOI NOJIOBUHAX 060404YHON KNLUKN

O.U. Kum, E.A. [IxxeHkoea, 3.A. Mup3osan’, A.b. Cazaksanu, E.I0. 3namHuk,
E.C. boHOapeHko, U.A. Hosukoea, A.A. Macnos

HavumoHanbHbI MeaNUNHCKNIA NCCnefoBaTenbCKU LeHTP oHKonorum, PoctoB-Ha-[JoHy, Poccus
" 3.A. Mup30sH, HaunoHanbHbI MeAULUHCKUIA NCCNeA0BaTENbCKUI LLeHTP oHKonoruu, 344037, PocToB-Ha-[loHy,
yn. 14-a nuHuna, 63, ellada.mirzoyan@yandex.ru
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Pezrome

AKTyanbHOCTh: Ha ceropssninuii 1eHb KOJOPEKTaIbHBII pak — aKTyallbHAs IpoOIeMa B OHKOJIOTHH. B mociennee BpeMs uHTEpeC
CIIELHAJINCTOB NPUKOBAH K CPAaBHUTEIBHOMY aHAIIU3Y Pa3IMuMil KIMHUYECKOTO TeUeHHs 3a00IeBaHUI 3710Ka4eCTBEHHBIMHU OITyXOJIsi-
MU 000/104HON KMIIKH, B YACTHOCTH, €€ NPOKCHMAJIHOTO M IMCTAILHOTO OT/eNoB. Kak H3BECTHO, TaHHBIE OT/IEJIbI MMEIOT HE TOJIBKO
pa3yinuHble SMOPHOTeHEe3bl, HCTOYHUKN KPOBOCHAOKEHHS, HO M HECXOAHBIE KIMHUYECKOE TEUCHHE U IOIMYIISIIMOHHO-3HIEMUOIIO-
IHYECKHE XapaKTePUCTHKU. Bompoc o Hanu4uy OTIMYUTENIbHBIX HIMMYHOJIOTHYECKUX 0COOCHHOCTEN MEXIY OIyXOJIIMH 000/1049HOM
KHIIIKH, B 3aBUCHMOCTH OT JIOKQJIU3aIMH, OCTAETCS OTKPHITHIM.

Heab uccaenoBanus: CpaBHUTEIbHBIH aHAIN3 JIOKAIBHOTO CYONOMYJISIIMOHHOTO COCTaBa MMMYHOKOMIIETEHTHBIX KJIETOK, a TaK-
JKe OIIEHKa KoJM4ecTBa KieTok ¢ (enoruniom CD45+/-, kotopble skcnpeccupytoT Toiui-niogobusle perentopsl (Toll-like receptors
(TLRs) B 3aBHCHMOCTH OT JIOKAIM3aLUH OITYXOJIH B IIPABOU U JIEBOH IMOJIOBHHAX 00OX0YHON KHUIIKH.

Marepuan u MeToasl: B paboty BkimodeHs! 50 manueHToB ¢ BeprGHUIMPOBAHHEIM PaKoM 000I0YHO KMIIKH. Bonbryio yacTs cocra-
BUJIK OOJIBHBIE )KEHCKOTO 1ona — 26 (52%), cpeanuii Bo3pact 67 + 0,4 net. 50% BBIOOPKH — MALMEHTHI, Y KOTOPBIX BhIsiBIcHA 11 cTaqus.
BonbHble ObUTH pa3zieneHbl Ha 2 paBHbIE TPYIIIbI, B 3aBUCUMOCTH OT JIOKAJIM3ALMK OIyXOJIH (TIpaBast WJIH JIeBasi II0JIOBHHA 000104HOM
KUIIKK). BeceM marnuenTaM Ha HayaabHOM 3Tarle BBIIIOJIHEHO CTaHAAapTHOE OIIEPAaTUBHOE BMEIIATEIbCTBO. [10yueHHbII MaTepua Obu1
HCTIONB30BaH JUIsl MOCHIEIYIOIUX UCCIICIOBAaHUH: U3 ()parMeHTa TKaHH OITyXoJeH, nepudokaabHoi 30HbI (1-3 cM oT omyxomnun) Gbuia
MOJTyYeHa KJIETOYHAs CYCIICH3Hs, KOTOpYIo oOpabarsiBanu rnpu nomoiny maHenu antuten (Becton Dickinson, USA) st BeIsiBIeHUS
OCHOBHBIX CyOTOMyJISIUi JeUKoMTOB 1 TuMdormToB. Takke Obuta ompenenena skcnpeccust TLRs (2, 3, 4, 8, 9) Ha kierkax ¢ de-
Hotunom CD45+, CD45- ¢ ucnonp3oBanuem nporoynoro nutomerpa BD FACSCanto (Becton Dickinson, USA). Craructuueckas
00paboTKa AaHHBIX TpoBoMiack ¢ ucronszoBanueM makera STATISTICA 13.3 (StatSoft Inc., CIIA).

Pesyabrarsl: [Ipu npoBeseHUN CpaBHUTEIFHOTO aHAJIU3 Psiia UMMYHOJIOTMYECKUX MapaMeTpoB, B 3aBUCUMOCTH OT JIOKaJIU3aLUK
OITyXOJIY B IIPABOI1 U JIEBO IIOJIOBHHAX 000J0YHON KHIIKH, OBLIN MOIYYIEHEI CICAYIOINE JaHHBIC:

1. B TkaHax omyxoisieii 000704YHON KHIIKK NPABOCTOPOHHEH JIOKAIM3alMH onpenessuiack Oonee BeipaxkeHHas T-numdouunTapHas
MHQUIBTPALKUS IO CPABHEHHIO C TKAHSAMH OITyXO0JIeH JIeBOW MOJIOBUHBI, XapaKTEPHOH 0COOCHHOCTHIO KOTOPBIX SIBJISIACH OBBIIICHHAS
B-mumdonnrapras nadmierpanms (p = 0,025).

2. Bo dparmenTax TKaHei IepUTYMOPAIbHON 30HBI PH JIOKAIM3ALMH OITyXOJIeH B JICBOH ITOJIOBUHE 00010YHOM KHUIIKH OTMEYaIoch
CHIKEHHE cofiepxanust Konuuectsa mumdonntos (p = 0,027), NKT (p = 0,035), NK (p = 0,041) u B-mumdornuros (p = 0,038), a Tak-
e 3HaYuMoe MoBeinieHune conepxxkanus CD8+- (p = 0,02) u 11 kaerok (p = 0,0018).

3. Tlpu cpaBHEHMU JaHHBIX (PPArMEHTOB TKAaHEH OIMyXOJieil JIeBOW M MpPaBOW MOJOBUHBI 00OJOYHOW KHIIKH OTMEYCHO CHHKECHUE
IIPOLIEHTHOTO CofiepKaHus KieTok ¢ ¢penorunom CD45-, kotopsie sxcnpeccupyror TLR4: 8 Ha 38% (p = 0,038) u 25% (p = 0,043).
4. Ilpu oreHKe KOIHYeCcTBa KIeTok ¢ penotunom CD45+, kotopsle skcripeccupytor TLR2, TLR4, oTMedeHO CHIKEHUE KOTUIECTBA
9THX KJIeToK Ha 54% (p = 0,035) u 33% (p = 0,04) 10 cCpaBHEHHIO C TKAHAMH OITyXOJIeH MPaBOH MOJOBUHBI 0000YHON KHUIIIKH.

5. AHanM3 TMOJNyYeHHBIX JaHHBIX MEPUTYMOPAIBHON 30HBI OIyXOJIeH JEBOCTOPOHHEH JIOKaJM3allUK, 110 CPAaBHEHUIO C MPaBOCTO-
POHHEH, POIEMOHCTPUPOBAJ CHI)KEHUE TIPOILIEHTHOTO coiepkaHus KieTok ¢ peHorunom CD45, kotopsie sxcnpeccupyror TLR4,
Ha 61% (p =0,031).

6. OneHka KOIMYECTBEHHOTO COCTaBa KJIEeTOK ¢ (eHoTurnom CD45+, kotopere sxcnpeccupyior TLR2, TLR4, BbisiBHiIa CHUKEHNE
xonuuecTBa KieTok Ha 81% (p = 0,02) u 87% (p = 0,018) cOOTBETCTBEHHO, O CPABHEHUIO C MEPUTYMOPATIBHON 30HOH OMyXosei
MPaBOil MOJOBUHBI 000TOYHOMN KHILIKH.

3akJ04yeHne: BorsiBieHHbIe 0COOCHHOCTH JIOKAIBHOTO CYOIOMYIIAIIMOHHOTO COCTaBa HMMYHOKOMIIETEHTHBIX KIIETOK IIPH pake 000-
JIOYHOH KHUILKH, B 3aBUCUMOCTH OT JIOKQJIM3AIUH OITYyXOJIH, & TaKKe JaHHBIE O KOJIMUECTBEHHOM KJIETOYHOM COCTaBE KIIETOK C (e-
HotunoM CDA45+/-, sxcnpeccupyromux TLRS, MOryT GBITH HCHOIB30BaHbI B IPOrHO3€E TEUCHUS 3a00I€BaHNs, a TaKKe IPH BEIOOpe
TaKTHUKH JICYCHHS.

Kniwoueswie cnosa: pak 000104HOM KUILIKH, JTIOKAJIbHBIN KJIETOYHBIH UMMYHHUTET, Toll-onoOHbIe penenTopbl

Lumuposamyp: Kur O.U., Jlxxenkopa E.A., Mup3zosa D.A., Caraksan A.B., 3natauk E.1O., Borgapenxo E.C., HoBukosa U.A., Mac-
110B A.A. CpaBHUTEIBHBIN aHAJIN3 HEKOTOPBIX MIMMYHOJIOTHYECKHUX APAMETPOB B 3aBUCUMOCTH OT JIOKAJIM3ALUH OITyXOJIH B IIPaBOH
U JICBOW MOJIOBUHAX 000N0YHOM KUIIKU. MHHOsayuonHas meouyuna Kybanu. 2022;(3):20-28. https://doi.org/10.35401/2541-9897-
2022-25-3-20-28
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Background

Colorectal cancer (CRC) is an urgent problem in on-
cology today, more than 60% of which is colon cancer,
which occupies the 4th place of the total oncological inci-
dence in Russian Federation [1-5].

In recent decades, the attention of specialists has been
drawn to a comparative analysis of the differences in the
clinical course of malignant tumors of the colon, which
come from its proximal and distal parts [6].

First of all, these parts have a difference in embryogen-
esis, which defines the border between them at the level
of the distal and middle 1/3 of the transverse colon. Thus,
the right part of colon includes: the cecum, the ascend-
ing colon, and the proximal part of the transverse colon.
The left part includes: the splenic flexure of the transverse
colon, the descending colon, the sigmoid colon, and the
rectum. The right half develops from the midgut and the
left half — from the hindgut, which also determines the
characteristics of the blood supply, which in the right half
comes from the superior mesenteric artery, and the in left
half — from the inferior mesenteric artery [7].

There are also differences in the population and epi-
demiological terms: tumors of the right half of the colon
often develop in older women [5].

Depending on the localization, the clinical course of the
process differs: as a rule, tumors of the right half are char-
acterized by large sizes and frequent association with toxic-
anemic syndrome, while in tumors of the left half, obtura-
tion syndrome and intestinal obstruction predominate [8].

There is also a difference in the microflora of the co-
lon. An increase in the bacteria amount from the proximal
colon sections to the distal ones was noted [9].

Due to the fact that the right and left parts of the colon
have embryonic differences, the gene expression profile
of the colonocytes of the right and left parts also have
differences [10].

In recent decades, it has been important to study the role
of various parts of the immune system in the beginning, de-
velopment, and progression of the oncological process [11].

Local immunity of the gastrointestinal tract plays an
important role in protective mechanisms, and local and
systemic inflammatory reactions play an important role
in carcinogenesis, affect the clinical course, as well as the
outcome of the disease. Tumors of the colon and rectum
are infiltrated by various inflammatory and immune cells,
the most important of which is the number of T-lympho-
cytes infiltrating the tumor [12].

According to some authors, macrophage infiltration of
tumor tissues and the peritumoral zone can be considered as
a prognostic factor: low infiltration density correlates with
more pronounced invasive properties of tumors [13, 14].

Currently the functions and expression of Toll-like re-
ceptors (TLRs), which are the most important represen-
tatives of pattern recognition receptors (PRRs), are also
being actively studied [15].
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It has been proven that TLRs are expressed not only
on immune cells, but also on various somatic cells, tumor
cells, including colorectal tumors [16].

Expression of TLRs on tumor cells plays a dual role
in carcinogenesis, but the biological and clinical signifi-
cance of this fact remains rather controversial [17].

The issue of the presence of distinctive immunological
features between tumors of the colon, depending on the
localization, remains open. It is due to the lack of works
and evidence base on this issue, which determines the re-
levance of our study.

Objective

Analysis of the local subpopulation composition of
immunocompetent cells, and assessment of the number
of cells with the CD45+/- phenotype that express TLRs
depending on the location of the tumor in the right and left
parts of the colon.

Material and methods

The study included 50 patients diagnosed with colon
cancer. Most of the subjects were female patients — 26
(52%), with a mean age of 67 + 0.4 years (mean age of
men — 66 £ 0.3 years). Patients with II stage of the disease
predominated — 25 (50%). Depending on the tumor loca-
tion (the right or left sides of the colon), the patients were
divided into 2 equal groups.

All patients underwent standard surgery at the initial
stage. The obtained material was used for subsequent
studies: a cell suspension was obtained from a tumor
tissue fragment, the perifocal zone (1-3 cm from the
tumor) which was processed using an antibody panel
(Becton Dickinson, USA) to identify the main subpopu-
lations of leukocytes and lymphocytes. Expression of
TLRs (2, 3, 4, 8, 9) on CD45+, CD45- phenotype cells
was also determined using the BD FACSCanto flow cy-
tometer (Becton Dickinson, USA). Statistical process-
ing of the results was carried out using the STATISTICA
13.3 package (StatSoft Inc., USA). The significance
of differences was assessed using the nonparametric
Mann—Whitney U test (p < 0.05).

Results

A decrease by 47% (p = 0.034) in lymphocytic infiltra-
tion in tissue fragments of left-sided tumors was deter-
mined in comparison to the other group.

In the tissues of the left-sided colon tumors, tissue in-
filtration with NK-cells is 28% higher than in tumors of
the right side. Left-side tumors are characterized by an
increase in the content of CD19+ by 107% (p = 0.025),
in comparison with the tissues of the tumors of the right
side (figure 1).

Peritumoral zone tissues of left-sided tumors de-
monstrated a decrease of relative lymphocytes levels by
59% (p = 0.027), NKT by 34% (p = 0.035), NK by 26%
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(p=0.041) and CD19+ by 30% (p = 0.038) in comparison
with the tissue of the peritumoral zone of tumors in the
right half. An increase of the CD8+ by 107% (p = 0.02)
and DP cells by 425% (p = 0.0018) was revealed in tu-
mors of the left side (figure 2).

The analysis of the left side tumors tissue showed a de-
crease in the percentage of cells with the CD45- phenotype

80 1
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36,7
40 ~

% Number of cells

30 A 22,7%

20 A

expressing TLR4 by 38% (p = 0.038) and TLRS8 by 25%,
respectively (p=0.043), in comparison with tumors of the
right side (figure 3)

The analysis of left-side colon tumor data revealed
a decrease in the relative number of cells with the CD45+
phenotype expressing TLR2 by 54% (p = 0.035) and
TLR4 by 33% (p = 0.04) (figure 4).
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Figure 3. Relative number of cells with CD45- phenotype expressing TLRs in tumor tissues of patients with colon tumors

Note: * — statistically significant differences
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Figure 5. Relative number of cells with CD45- phenotype
expressing TLR 2, 3, 4 in the perifocal tissues of colon tumors
Note: * — statistically significant differences
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During the analysis of the data obtained in cell sus-
pensions from the tissues of the left-side perifocal zone
tumors and from the right side, a decrease by 61% (p =
0.031) in the number of cells with the CD45- phenotype
expressing TLR4 was detected (figure 5).

During the assessment of the number of cells with the
CD45+ phenotype expressing TLR2, a decrease in the
percentage of cells by 81% (p = 0.02) and TLR4 by 87%
(p = 0.018) was revealed, in comparison with the right
side (figure 6).

Discussion

The literature describes the results indicating that
the tumor tissue in CRC is infiltrated by T-lymphocytes.
F. Pages et al. demonstrated that severe lymphocytic in-
filtration of the peritumoral zone is a prognostic factor for
good patient survival rate [18-20].

However, not only the quantitative, but also the quali-
tative composition of immunocompetent cells present in
tumor tissues is important: the accumulation of CD8+ T-
cells in the tumor significantly correlates with longer sur-
vival rate of patients [21, 22].

TLRs have currently been proven to have a tumor-
stimulating effect. This phenomenon is best studied in
colon cells, mainly with the participation of TLR4 and
TLR2 [23].

On the other hand, TLRs are involved in antitumor
immunity: TLRs are capable of activating various links
of cellular immunity firstly [24]. A number of studies
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Figure 6. Relative number of cells with CD45+ phenotype
expressing TLR 2, 3, 4 in the perifocal tissues of colon tumors
Note: * — statistically significant differences
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have shown that the development of a colorectal tumor is
associated with an increased level of TLR4 expression,
which is an unfavorable clinical factor [25-28]. Some
studies have shown that the interaction of TLR9 with
CD4+ T-cells can enhance and accelerate antitumor re-
sponses [29].

Findings:

A comparative analysis of immunological parameters,
depending on the tumor location on the right or left sides
of the colon, showed:

1. Tissues of the right-sided tumors had a higher T-
lymphocytic infiltration, compared to the left-sided tu-
mors, while the latter showed a higher B-lymphocytic
infiltration (p = 0.025).

2. Peritumoral zone tissues of left-sided tumors de-
monstrated a decrease of lymphocytes levels (p = 0.027),
NKT — (p=10.035), NK — (p =0.041) and B lymphocytes
(p =0.038), and a significant increase in CD8+- (p =0.02)
and DP cells (p = 0.0018).

3. Left-sided tumors showed a percentage decrease
of CD45- cells expressing TLR4 and TLRS8, compared
to right-sided tumors, by 38% (p = 0.038) and 25% (p =
0.043).

4. There was a decrease in the number of CD45+ cells
expressing TLR2 and TLR4 in left-sided tumors by 54%
(p =0.035) and 33% (p = 0.04) respectively, than in right-
sided tumors.
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5. The percent of CD45 cells expressing TLR4 in the
perifocal tissues of left-sided tumors decreased by 61%
(p =0.031) in comparison to the corresponding tissues in
right-sided tumors.

6. The numbers of CD45+ cells expressing TLR2 and
TLR4 were 81% (p = 0.02) and 87% (p = 0.018) lower
respectively in the peritumoral tissues of left-sided tu-
mors, compared to the corresponding tissues in right-
sided tumors.

Conclusion

The revealed characteristics of the local subpopu-
lations of immunocompetent cells and the numbers of
CD45+/- cells expressing TLRs depending on the tumor
location on the right or left sides of the colon can serve as
a prognosis of the disease clinical course and the choice
of further treatment tactics. The data obtained will form
the basis for our further research in this area.
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Pesrome

Heanb: N3yunts Biusaue TOC-Tepanuu Ha TedeHUE HAPYLIEHHH pUTMa cep/ilia, Pa3BUBILMXCS [10CTIE IPOBEICHUS YpECKOKHOIT Tpac-
JIIOMHUHAIBHOM KopoHapHOU anrHorutacTuk (UTKA) co creHTHpoBanneM y nanneHToB ¢ HH(papkToM Muokapaa (MM).

Marepuas u MeTobl: XapaKTepUCTHKA TPYIII MAIIMEHTOB: Tpymmna cpaBHeHus (n = 17) — ¢ UM mocne UTKA co creHTHpOBanmEM,
CTaHJApPTHOE JIeUeHUEe; OCHOBHAs rpymma (n = 21) — 1o sxe u TOC-tepanus. Konrponshsle Touky nccnenoBanus: 1-e cytku — OKT,
9x0KT, KOK, KOK-MB, Tponounun-1, kanuii, B-samopdun; S-e cytku — 1o xke, Ho 6e3 DxoKI'; 10-e cytku — 10 e u OKI ¢ onpene-
JICHHEM 'APMOHUYHOCTH U KBAaHTA JIEKTPOMArHUTHOTO TOTOKA Kapauoiukia. YTKA BBINOIHANN C UCIOJIB30BAHUEM CTEHTOB C Jie-
KapCTBEHHbBIM NMOKpbITHEM. TOC-Tepanus NpoBOAMIACH B UMITYJIL,CHOM OMITIOJISIPHOM peXXnMe, Chila Toka 2 MA, yacrora Toka 77,5 'L,
MIPOIOIDKUTENFHOCTE ceaHca 45 MUH.

Pe3yabraTbi: Y nauueHToB OCHOBHOU rpymmbl (Ha Gpone TOC-Teparin) 0TMEYEHO MPUOIHIKEHUE UCCIICYEMBIX TAPAMETPOB Kap/u-
OIIMKJIA K ONITUMAJIbHBIM 3HaYeHUsIM. [[0Kka3aHo, 4TO MEKTPyMIIOBbIe pa3anyusi rapMOHUYHOCTH (p = 0,002) 1 BeJIMYMHBI KBAHTA DIIEK-
TPOMarHUTHOTO MoToKa kapauouukia (p = 0,001) sBistroTcst cTaTucTUYecKy 3HaYMMBbIMU. Takoke Ha poHe npumeneHus TIC-Tepanun
KOHIIGHTpANHUs BEICOKOYYBCTBUTEJILHOTO TPONOHUHA-] cTaricTiyecku 3HaunMo MeHblre Ha 109% (p = 0,0042). Ha 5-e u 10-e cyTku
HCCIIEIOBAHNS CHIBOPOTOYHASI KOHIEHTpanus B->HA0pdrHa B OCHOBHOM rpymnme Obuia Beime Ha 38,3 u 35,0%, 4eM B rpymmne cpas-
Henus (p < 0,05).

3akJ0ueHne: Pe3ynsraTbl IPOBEICHHOTO UCCIIEA0BAHMS HAINIAIHO CBHICTENBLCTBYIOT 00 KapAUONPOTEKTUBHOM M aHTHAPUTMHYE-
cKoM noteHuuasne npuMeneHus TOC-tepanuu y naumeHtoB ¢ MM u HapymeHusiMu putMa cepaua nocse nposegenuss YTKA co
CTEHTHPOBAaHHUEM.

Kniouegvie cnoga: nuapKT MUOKapa, YpecKOXKHAs TPAHCIIOMUHAIBHAS KOpOHApHAs aHTHoIIIacTuka, TOC-Tepanus
Lumuposams: Kane A.X., Copoxuna E.A., Padd C.A., Tpodhumenxo A.W., 3anuna E.C., Myparosa A.IO. TOC-repanus kak METOL
KOPPEKLUH HapyIICHUH PUTMa Cep/ilia IOCIIe IPOBEACHHS YPECKOKHOM TPaCIIOMUHAIILHOW KOPOHAPHOM aHTMOIIJIACTUKU CO CTEHTH-
pOBaHUEM y AIIMEHTOB ¢ HHPAPKTOM MHOKapaa. Munosayuonnas meouyuna Kyoanu. 2022;(3):29-36. https://doi.org/10.35401/2541-
9897-2022-25-3-29-36
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Abstract

Objective: To study the effect of transcranial pulsed current stimulation (tPCS) therapy on cardiac arrhythmias developed after per-
cutaneous transluminal coronary angioplasty (PTCA) with stenting in patients with myocardial infarction (MI).

Material and methods: Characteristics of patient groups: the comparison group (n = 17) — with myocardial infarction, after PTCA
with stenting, standard treatment; the main group (n = 21) — the same and tPCS therapy. Control points of the study: 1st day —
Electrocardiography (ECG), Echocardiography (ECHO), Creatine phosphokinase (CPK), Creatine phosphokinase-MB (CPK-MB),
Troponin-I, potassium, f-endorphin; Sth day — the same without ECHO; 10th day — the same and ECG with the determination of
harmony and quantum of the electromagnetic flux of the cardiac cycle. PTCA was performed using drug-eluting stents. tPCS therapy
was performed in pulsed bipolar mode, current strength 2 mA, current frequency 77.5 Hz, session duration 45 min.

Results: In patients of the main group (against the background of tPCS therapy), the studied parameters of the cardiac cycle ap-
proached the optimal values. It was shown that intergroup differences in harmony (p = 0.002) and the size of the electromagnetic flux
quantum of the cardiac cycle (p = 0.001) are statistically significant. Also, against the background of the tPCS therapy, the concentra-
tion of highly sensitive troponin-I is statistically significantly (p = 0.0042) lower by 109%. On the 5th and 10th days of the study, the
serum concentration of B-endorphin in the main group was higher by 38.3 and 35.0% than in the comparison group (p < 0.05).
Conclusion: The results of the study clearly demonstrate the cardioprotective and antiarrhythmic potential of tPCS therapy in patients
with myocardial infarction and cardiac arrhythmias after PTCA with stenting.

Keywords: myocardial infarction, percutaneous transluminal coronary angioplasty, tPCS therapy
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BBepeHune

UpeckoxHasl TpaclltOMAHAIbHAsS KOPOHApHAsl aHTHO-
mwiactuka (UTKA) co cTeHTHpOBaHUEM SIBIISETCS OTHUM
u3 HauOoliee TEPCIIEKTUBHBIX BBICOKOTEXHOIOTHYHBIX
METOZIOB MAaJIOMHBA3UBHOI'O XHUPYPrHUECKOrO JICUECHUS
nHgpapkra muokapaa (MUM) [1]. Hapsay c odeBumHOM
nosib3oii UYTKA mipu neuennn MM, cyiecTBYIOT Takxke
OnpeAesCHHbIE PUCKH, K UX YUCIYy OTHOCST HapylICHUs
putMma cepana (HPC) [2, 3]. UsBectHO, utro HPC pazpuBa-
10Tcs B 5% citydaeB nocne nposeneHuss YTKA npu ne-
yeHuu MM u 0Ka3bIBalOT HETAaTUBHOE BIMSHUE HAa HCXOJ
3aboneBanus [1].

PazpaboTka HOBBIX, O€30IIACHBIX M MATOTCHETHUYECKU
000CHOBaHHBIX, HEMEJIWKAMEHTO3HBIX METOMIOB TIpPO-
¢unakrukn u gedenuss HPC mocne UTKA y manmen-
ToB ¢ UM siBNleTCsl akTyallbHOW 3a/adell COBpEMEHHOMN
kapauonorud. OMHUM M3 TEPCIEKTUBHBIX CIIOCOOOB pe-
IICHHS BBIIICYKa3aHHOH MpoOiieMbl MoXeT ctarb TOC-
Tepanus (TpaHCKpaHHUAIbHAS IEKTPOCTUMYIISALINS ).

TOC-Tepanus — MeTOA HEMHBA3WBHOW 3JIEKTPOCTH-
MYJISIIUH OUTIONISIPHBIM HUMITYJIBCHBIM TOKOM C YacTOTON
77,5 T'l ¥ MIIOTHOCTBIO MPOTEKAHUsSI TOKA 4YEpe3 CTPYK-
Typbl AHTUHOIMIIECNITUBHOM H CTPECC-TUMUTHPYIOIICH
cucTeMbl cTBONa ronosHoro mosra 0,01-0,05 MA/cm?,

30

MPUBOJAIIUI K TIOBBIIICHUIO NPOAYKIWHU [-3HI0p(HHA
Y OIOCPEIOBAHHOMY MM CTPECC-IIPOTEKTUBHOMY TOMEO-
CTaTUYCCKOMY BIFSTHUIO Ha €IMHYI0 HEHPOUMMYHOIHIO-
KPUHHYIO PEaKIIMIO OpPraHU3Ma, Pa3BHBAOIIYIOCS B OTBET
Ha noBpexeHue [4, 5].

Llenb nccnepoBaHuns

Msyuuts Bnusaue TOC-tepanuu Ha Teuenue HPC,
pasBuBmuxcs nocie nposegenus YTKA co crenTuposa-
HHEM y narueHToB ¢ M.

MaTepuan n metoabl

UccnenoBanue npoBeeHO B COOTBETCTBUM C IOJIO-
JKEHUSIMU XEJbCUHKCKOM Jieknapanuu BcemupHoil Mme-
munuHcKor accormarmu (Toxwmo, SAmonums, 1975; pen.
®dopranesa, bpasunus, 2013). IIpoTokon uccienoBaHus
0JI00pEH Ha 3aCeTaHuU HEe3aBUCUMOTO dTHIECKOTO KOMH-
teta Ha 6aze PI'BY BO «Kybanckuil rocynapcTBeHHBIH
MEJIUIIMHCKUM YHUBEPCUTET» MUHUCTEPCTBA 3/IPaBOOX-
panenust PO (mporoxon Ne 82 ot 18.10.2019 1n).

Kputepuu BKItOUEHUS: MY>KUMHBI U )KEHIIIUHBI B BO3-
pacte ot 35 10 75 net ¢ Q-Mo3UTUBHBIM U Q-HEraTUBHBIM
HM; mpoeenenne UTKA co cTeHTHpOBaHWEM; pa3BUTHE
HPC nocne YTKA co cTeHTHpOBaHMEM; HOANMCAHHE
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JT0OPOBOJILHOTO WH()OPMHUPOBAHHOTO COTJIacCHS Ha yda-
CTHE B HCCJICAOBaHNH.

Kpurepun uckimodeHus: 1e0I0T 0CTporo HH(EKINOoH-
HOTO 3200J7IeBaHUS B EPUO TOCTINTAIN3AINH; (HPaKIIUI
BBIOpOCa JieBoro xenynouka (OB JIK) < 28%; koma; mpo-
BeJICHUE CHCTEMHOH TPOMOOIUTHYECKOH TepaIum; OTKa3
OT y4YacTHsI B UCCJICOBaHUHU Ha JIIOOOM 3Tare.

XapakTepuCTHKa rPyMIl NaruenToB: rpymma 1 (n=17,
cpaBaeHus) — nanueHTsl ¢ UM mocine UTKA co cTentu-
poBaHmeM, cTaHmapTHoe Jedenue [1]; rpymma 2 (n = 21,
ocHoBHas1) — nanuentsl ¢ UM nocne YTKA co crentupo-
BaHMEM, cTaHAapTHOe JeueHue [1] u npumenenue TOC-
Teparnuu.

KonTposnbHblE TOUKM HcclneAoBaHUS: l-€ CyTKH —
OKI, 9xoKI, KOK, KOK-MB, Tpononun I, kanui,
B-samopdun; 5-e¢ cytku — TO ke, HO O0e3 OxoKI'; 10-¢
cytku — 1o ke u OKI' ¢ ompenenenneM rapMOHHYHOCTH
Y KBaHTA 3JEKTPOMArHUTHOTO MOTOKA KapAHOLUKIIA.

UTKA BBINONHSUIA C WCHONB30BAaHUEM CTEHTOB Pro-
mus Premier (Boston Scientific, Mpnanans) pa3sHeIx 1iuH
Y TUAMETPOB C JIEKAPCTBEHHBIM MOKPHITHEM (PaTIaMHIINH).

TOC-tepanusi nNpoBoAMIach € MOMOIIBK JIByXIIPO-
rpaMMHoro anekrpoctumyistopa «TPAHCAMP-03»
(OO0 «llenTp TpaHCKpaHUAIBHOM JJIEKTPOCTUMYIIS-
uun», Caskt-IletepOypr). Mcmonb3oBaHbl ClEAyIOIINE
MapaMeTpsl ANEKTPOCTUMYISIIIUN: HMITYJIbCHBIA OHIIO-
JSPHBIA peXuM, (POHTO-MACTOMAATHHOE HAJOXKCHHE
AJIEKTPOAOB, CHIa ToKa 2 MA, yactora Toka 77,5 ', npo-
JIOJKUTENBHOCTh ceaHnca 45 muH [6]. C nepBoro JiHs ro-
CIOUTAIN3aLUH TallMeHTaM OCHOBHOM IpyIIIBI BCETO Mpo-
BeneHo 10 nponexyp ¢ yactoroit 1 ceaHnc B cyT.

Omnpenenenue mokazareneit KOK u KOK-MB npo-
Bomwim Ha ammapare Advia 2400 (Siemens Healthineers,
Ilepmanms) pearenramu Advia Chemistry Creatine Ki-
nase Reagents (Siemens Healthcare Diagnostics, I'epma-
Hus1). TponoHuH | BBICOKOUYBCTBUTENIBHBIM BBITOIHSII-
csa Ha ammapare Advia Centaur (Siemens Healthineers,
I'epmanusi) pearentamu ADVIA Centaur cTnl-Ultra
(Siemens Healthcare Diagnostics, I'epmanns). Konmenrt-
pamuro Kamus ompenesuid Ha anmapatre RAPIDLab®
1265 (Siemens Healthineers, I'epmanus). Konumenrpa-
U0 B-3HI0Op(QHHA U3MEPSIIH B CHIBOPOTKE KPOBH C HC-
MOJIb30BAHMEM TECT-CUCTEMBI JIJIsl UMMYHO(GEPMEHTHOTO
anammza (CEA806Hu, ELISA Kit for Beta-Endorphin,
Cloud-Clone, Kurait) Ha MUKpoOIIaHIIETHOM (hOTOMETpE
Multiskan FC (Thermo Scientific, @unmnsaIuN).

OKI' B 12-TM OTBelNeHUSAX MPOBEJAEHA C MOMOUIBIO
anekrpokapauorpada Schiller Cardiovit AT-1 (Schiller
AG, IllIBeiinapust), a 9xoKI" — na anmapare Philips 1E33
(Philips, Hunepnanasr). Ilpu cucremuom anammze DKI°
B KaueCTBE MHTETPATHHBIX MAapPaMETPOB OICHKH KapIuo-
[IUKJIa NCTIONB30BAI TAPMOHUYHOCTD W BETMYMHY KBaH-
Ta AJIEKTPOMArHUTHOTO NoToka [7, 8].

Craructiyeckyro 00pabOTKy MPOBOAMIN C IIOMOIIBIO
nporpammbl  GraphPad Prism 7 (GraphPad Company,

CIIIA). IIpoBepka HOPMAJBHOCTH PACIIPEIEICHUS OCY-
HIeCTBIsUIaCh C MOMOINbI KpuTepues Illamupo-VYunka
u JI’ AroctuHo-ITupcona. JIns onucaHusi JaHHBIX C pac-
MIpe/ieNIeHHeM OTIIMYHBIM OT |'ayccoBa MCIIONb30BaIN Me-
muany (Me) m wHTepKBapTWwiIbHBI uHTEpBan (Q1-Q3),
a TIPU COOTBETCTBHUHU — CpefHee apu(MEeTHIECKOE U CTaH-
JIapTHOE OTKJIOHeHWe. [ ommcaHus pe3ynsTaroB 00-
pabotku OKI' mpuMeHsu cpefHee reoMeTpUdecKoe, J10-
BEpUTENbHBIC HWHTEPBAIBl W CTaHAAPTHOE OTKIOHEHHE
UL cpefHero reomerpudeckoro. IlopsakoBsle U GUHAp-
HBIE JaHHbIE ONMCHIBAIIN C YKa3aHHEM aOCOTIOTHBIX 3Ha4Ye-
HUHI U OPOLIEHTHBIX Aosied. JIMHaMUKy U3y4aeMBbIX MOKa-
3aTenei BhIpaKalu B BUJIE MMPOLIEHTHOTO U3MEHEHUs, pa3-
JIMYHST MEXY TPYIIIaMi — B BHJE MPOIIEHTHOW Pa3HUIIBI.
st aHanmi3a Tabui CONPsHKEHHOCTH UCTIONb30BAIH KPH-
Tepmii cornmacus [Inpcona, mpu HEOOXOANMOCTH BBOIMIIU
MIOTIPaBKY Ha IMPaBAONON00HE, a B ClIyyae MaJIoro pa3Mepa
BBIOOPKH HCIHOJB30BANN JIBYCTOPOHHMI TOYHBIA KpUTeE-
puit ®umepa. [Ipu napHbBIX CpaBHEHMSX HE3aBUCHMBIX
TPYNII B CIIy4ae COOTBETCTBHUS PACIpENeNeHUs TaHHbBIX
HOPMAJILHOMY 3aKOHY HCIOJIB30BAJIN JIBYCTOPOHHHUH TECT
Creronenta (T-test), B UHBIX — ABYCTOPOHHHUM KpHUTEpUil
ManHa-YuTHU. AHau3 3aBUCUMBIX I'PYIII 10 KOHTPOJIb-
HBIM TOYKaM HCCJIEIOBAaHMS MPOBOIMIN C IOMOIIBIO KPH-
tepust Opuamana, a mapHbBIE MEKTPYIIIOBBIE CPABHEHUS
¢ ucnonk3oBaHueM post-hoc Tecra [lanna. Kputnueckuit
ypoBeHb 3HaunMocTH — p < 0,05.

Pesynbratbl

B uccnenoBanuu ucxogHo 3aaeicTeoBano 44 nanueH-
Ta, UCKJIIOUEHBI U3 aHaIM3a 6 YYaCTHUKOB: U3 OCHOBHOMU —
1 u rpynmel cpaBHeHHs — 5.

Cpennuit Bo3pact nauueHtoB — 62,24 + 10,01 roxa,
nonst MyxuuH — 6onee 80% (31 nmauumenr). [Ipeobnananu
narueHTsl ¢ Q-nmo3utuBHEIM UM — Gomnee 76% (29 namm-
entoB). [Ipu 5ToM y 34 u3 38 BKIIIOUEHHBIX B HCCIIEA0BA-
Hue nauueHToB BbinonHeHo UTKA co cTteHTupoBaHuneM
B OacceliHe npaBoii koponapHoi aptepuu (ITKA). Cpen-
msaa OB JDK na magamo mccnemoBanust — 43,84 + 8,5%.
CTaTUCTUYECKU 3HAYUMBIX MEXTPYITIIOBBIX Pa3Induit
[0 TPEACTABICHHBIM BBIIIE NPU3HAKAM HE BBIABICHO,
YTO yKa3bIBaE€T HA COMOCTABUMOCTH TPYII TIO ITEPEUIC-
JICHHBIM MapameTpam (Taom. 1).

Ha mauano uccienoBanus B rpymiax ObUIO BEISIBIICHO
MIPUMEPHO PAaBHOE KOIMYECTBO MAIMEHTOB C (GUOPHILIA-
uueit npencepamii (PII) u KeITyTOIKOBOH IKCTPACHCTO-
mueir KD) (p = 0,7446), Ha 5-e CyTKM B TpYyIIIE CpaB-
HeHua y 59% (n = 10) u ocHoBHOII rpynme y 5% (n = 1)
nabmonamics HPC ¢ mpeBanmmpoBanunem OI1.

OO6paraer Takke Ha cebs BHUMaHHMe, 4yTO Ha 10-¢
CYTKH HICCIIEZIOBAaHHA B IpyTiie cpaBHEHUS y 24% (n = 4)
coxpansiiack @II, mpu 3TOM B OCHOBHOM TpymnIe y BCEX
MAIUEHTOB BOCCTAHOBUIICS CUHYCOBBIN PUTM (TaOIL. 2).

B xone cuctemuoro ananuza OKI" Ha 10-e cyTku uc-
CJIEIOBaHUSI y BCEX MAIMECHTOB BBISBICHBI OTKJIOHEHUS
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OT HOpMaJbHBIX 3HaueHui rapmonudHoctu — 1,309 y.e.
Y BEJIMYMHBI KBAHTA 3JIEKTPOMAarHUTHOTO TIOTOKA KapIuO-
nukia — 0,246 cxMB6 (puc. 1).

Tabnuya 1
XapakTtepucruka nanueHTos ¢ UM nociie npoBeneHust
YTKA co creHTHpOBaHMEM

Table 1
Characteristics of patients with MI after PTCA with
stenting
I'pymna 1 I'pynna 2
Bospacr, ner 62,82 £12,86 61,76 £ 7,252
T-test t=0,3096; p = 0,7640
MYX. JKEH. MYX. JKEH.
Tlon Abc. | % | AGc. | % |Abc.| % |Abe.| %
14 | 82 3 18] 17 | 81| 4 19
v ¥* = 0,040, p = 0,8352
OB JIXK, % 44,47+ 9,193 | 43,33 + 8,095
T-test t=0,3998; p = 0,6920
Q+ Q- Q+ Q-
M Abc. | % | AbGc. | % |Abc.| % |Abe.| %
13 | 76 4 | 14]16 |76 5 14
x* = 0,060, p =0,8099
YTKA
TTHA 7 10
TIKA 7 10
Hpyrue
(OA, JIKA, 3 1
JDKB TIKA)

Ipum.: ITHA — nepennsis nucxopsmas aprepust; JOKB ITKA —
neBas xenmypodkoBast BeTBb [IKA; OA — orubaromnias aprepus;
JIKA — neBast kopoHapHas apTepust

Notes: ADA — anterior descending artery; RCA LVH — left
ventricular branch of the RCA; CA — circumflex artery; LCA —
left coronary artery

Tabnuya 2

XapaKTepuCTHKA CepPAEYHOr0 PUTMA y MANMEHTOB MocJIe
nposenenns YTKA co creHTHpOBaHHEM

Table 2

Characteristics of the heart rate in patients after PTCA
with stenting

Iloxa3zarean CP HPC @11 y €]
I'pymna 1 2 1 2 1 2 1 2
1-e cyTku 0 0O (17|21 9 8 9 | 12
5-e cyTKH 7 120 10| 1 6 1 3 0
10-e cyTku 1312140 41]0]0 0

Ipum.: CP — cunycossrii purMm; HPC — mapymenus purma
cepaia; OI1 — pudprwutsanus npeacepauit; KD — xemymouko-
Basi SKCTPACUCTOIHS

Notes: SR — sinus rhythm; CA — cardiac arrhythmias; AF —
atrial fibrillation; VE — ventricular extrasystoles
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Pucynox 1. Xapaxmepucmuxa medicecpynnogvix paziuyuii
6 3HaueHUU 2apmMoHuUYHOCcmuy (A) u K6aHMA dNeKMpPoMacHUM-
Ho20 nomoxka (B) kapouoyuxna nayuenmos epynnwi cpaghe-
HUsl u ochosHotll ha 10-e cymku om Hauana 20CRUmManu3ayuy
Figure 1. Characteristics of intergroup differences in the value
of harmony (A) and quantum of electromagnetic flux (B) of the
cardiac cycle of patients in the comparison and main groups
on the 10th day of hospitalization

[Ipn 3TOM y manmeHToB OCHOBHOM rpymiisl (Ha oHe
TOC-tepamuu) OTMEYEHO NPHONMIKEHUE HCCIIETyEeMbIX
MapaMeTpoB KapIUOLMKIA K ONTHMAajbHBIM 3HauCHH-
saM (puc. 1). Iloka3aHo, 4YTO MEXIPYIIOBBIE pa3Indus
o rapmornyHOCTH (p = 0,002) 1 BeMIWHE KBAaHTA HIIEK-
TPOMAarHUTHOTO TOTOKa Kapauorukna (p = 0,001) sBus-
FOTCS CTAaTUCTUYCCKH 3HAYMMBIMU (Ta0d. 3).

Ha nawanmo aHanm3a MeXIy HCCIEIyeMBIMH TPYII-
namu no mnokazarensim KOK, KOK-MB u TP-I craru-
CTHUYECKH 3HAYUMBIX pa3Iu4Mui He BBIABIECHO (p > 0,05)
(Tabm. 4).

B xome aHanm3a KOHIEHTpAlMH KaJus MPH TIPOBE-
JICHUW KaK TapHBIX MEXTPYIIOBBIX CPaBHEHHUH 10 KOH-
TPOJNBHBIM TOYKAaM HCCIEAOBaHMS, TaK M B JWHAMHKE
BHYTPH HCCJIEIYEMbIX TPYII CTATUCTHYECKH 3HAYMMBIX
pasnuuuit He BEIIBIECHO (p > 0,05) (Tabn. 4, puc. 2).
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Tabnuua 3

CpaBHHUTeJIbHAS XapaKTEPUCTHKA HHTErPAJIbHBIX IAPaMeTPOB KapAHOLUKJIa nociie nposeaenust YTKA
€0 cTeHTHpOBaHUeM y nanueHToB ¢ UM Ha 10-e cyTKH 0T HaYaJia roOCHUTAIU3ALNT

Table 3

Comparative characteristics of the integral parameters of the cardiac cycle after PTCA
with stenting in patients with MI on the 10th day of hospitalization

IToxa3arean I'apmoHu4YHOCTS, y.e. KgBanr, cxmB0
I'pynma 1 2 1 2
Geo Mean 1,469 1,322 0,102 0,130
Geo SD 1,153 1,087 1,283 1,328
Geo Confidence + 95% 1,378-1,568 1,273-1,373 0,091-0,115 0,114-0,148
MW-test 0,002 0,001
Tabnuua 4
K®K, KOK-MB, TP-I u kanuii B AUHAMUKE 110 KOHTPOJbLHBIM TOYKAaM HCCJIeT0BAHUS
Table 4
CPK, CPK-MB, TP-I and potassium in dynamics by control points of the study
IMoka3aresan K®K, En/n K®K-MB, En/a TP-I, ur/ma Kaamii, MMosb/a
I'pynmna 1 2 1 2 1 2 1 2
l-e evIKH 2039 2555 307,9 271,8 50 50 4 4.4
Yy (854-4224) [(701,5-3952) | (112,2-464,3) | (93,5-315,2) | (45-72,8) | (42,3-180) | (3,7-4,6) | (3,95-4,5)
MW-test p=0,8847 p=0,3517 p=0,8794 p=0,3234
Dunn’s test, p, 0,0107 0,0036 0,0303 0,0036 0,1777 0,0061 0,1457 0,9999
. 849 224 86 30 453 (110555_ 44 45
Yy (374,5-1729) | (131-791,5) | (48,8-182,5) | (20,3-63,35) | (20,35-50) 23 ’55) (4,15-4,7) | (3,95-4,8)
MW-test p=0,0071 p=0,0043 p=0,0007 p=0,9478
Dunn’s test, p, , 0,0107 0,0036 0,0061 0,0036 0,0018 0,0027 0,9999 0,9999
10-¢ cvrKn 180 77 21,5 11,8 6,1 1,8 42 4,6
Y (113,9-242,2) | (59,5-166) |(12,65-55,45)| (6,15-19,95) | (3,7-23,95) | (0,85-5,05) | (4-4,65) | (4,2-5)
MW-test p=0,0018 p=0,0088 p=0,0042 p=0,1012
tFerS‘f‘Lman s 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,0945 | 0,5523
I ., % -91,2 -96,7 -93,0 -95,7 -87,8 -96.,4 +5,0 +4,5
Dunn’s test, p, . 0,0001 0,0001 0,0001 0,0001 0,0001 0,0001 0,3098 0,9999

IIpu sToM npu mposeneHuu no nokxaszarensim KOK,
KO®K-MB u TP-I xak mapHbIX MEXTPYIIOBBIX CpPaBHE-
HUi Ha 5-e u 10-e CyTKu uccienoBaHusl, Tak U CpaBHe-
HUI B AMHAMUKE BHYTPH UCCIELYEMBIX IPYII BBIABICHBI
CTaTUCTUYECKH 3HaunMble paznuuus (p < 0,05), cBume-
TENbCTBYIOIINE O 00Jee HU3KOM YPOBHE MApKEPOB ajlb-
Tepanuyu MUokap/a Ha ¢pone npuMmeneHus TOC-tepanui.
Cnengyer oTMeTuTh, uTo Ha 10-€ CyTKH HCCieIOBaHUs
y Bcex manueHToB akTuBHOCTH KOK, KOK-MB npak-
TUYECKH BO3BPAIAETCS B IMAMNa30H HOPMaJIBHBIX 3Haye-
Huil. IIpu 3TOM KOHIEHTpauus: BBICOKOUYBCTBUTEIBHOTO
TpornoHuHa-I B 00eux rpymnmax ocTaeTcs BBIIIE HOPMBI.
Onnako Ha (one mpumeHeHns TOC-Tepanuu comepxa-
HHUE BBICOKOYYBCTBHTEIIFHOTO TPOTIOHHWHA-I cTarucTnde-
cku 3HanMO (p = 0,0042) mensmre Ha 109%, yem B rpym-
e cpaBHeHUs (Tabi. 4, puc. 2).

Ha nauano uccnenoBanus MeXAy UCCIETYEMbIMU TPYTI-
[IaMH [0 CBIBOPOTOYHOM KOHIIEHTpaIuu B-3HA0p¢hHHA CTa-
THUCTUYECKH 3HAYMMBIX Pa3IMIHi He BBIABIEHO (p > 0,05).

B rpynme 2 Ha 5-¢ cyTku Ha (hoHe mpumenenns TOC-tepanmu
KOHIIeHTpaIws B-3HAopduHa Obuia BhIme Ha 38,3%, yeM
B rpymrie cpaBHeHus (p < 0,05). Ha 10-e cyTku B ocHOBHOM
TpyIIIe CHIBOPOTOYHAS KOHIICHTpaIws B-3HnopduHa ObLia
BbIe Ha 35,0%, yeM B rpymnne cpaBHeHus (p < 0,05).

B xone BHYTpUTpyIIIOBOTO aHAIIM3a B IPYIIIE CpaBHE-
HUS BBISIBJICHO CTaTHCTHYECKH 3HAYMMOE TaJeHHe KOH-
ueHrpauuu f-sanopduna ua 42,4% (p < 0,05). I[Ipu satom
B OCHOBHOHW T'pyMIe CTaTUCTUYECKH 3HAUYMMBIX M3MEHE-
HUH 10 JaHHOMY IOKa3areiio He BhIABICHO (p > 0,05)
(tabm. 5, puc. 3).

O6cyxpaeHune

[lomyuenHbple Ha HAYaNO HCCICHOBAHUS PE3YIBTATHI
nokazanu paBHyto yactory @I u XKD, uro sBnsercs xa-
pakrepubiM 1711 HPC mocne nposenenuss YTKA co cten-
tupoBanueM B Oacceitae [1KA [9, 10].

Onnum u3 ¢aktopoB pucka pasButus HPC sBns-
eTCsl U3MCHCHHE KOHIICHTPAIMH Kalus, OJHAKO B XOIE
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Pucynox 2. Xapaxmepucmuxa enympuepynnogou ounamuxu KOK, KOK-MB, TP-I u kanus y nayuenmos epynnvi CPAGHEHUs.

U OCHOBHOU, NO KOHMPONbHbIM moukam uccieoosanus, Me (Q1-Q3), kpumepuii @puomana

Figure 2. Characteristics of the intragroup dynamics of CPK, CPK-MB, TR-I and potassium in patients of the comparison and

main groups according to the control points of the study, Me (Q1-Q3), Friedman's criterion

Tabnuya 5

200+
B-3Hn0p(dHUH B THHAMHKE 10 KOHTPOJIbHBIM p=0,0121 : 4 P =*0,4046
TOYKAM HCCJIeT0BAHMS, IIT/MJI |
Table 5 |
p-endorphin in dynamics by control points |
of the study, pg/ml |
|
I'pynna 1 2 I
l-e evIKH 118,8 153,5 |
y (75,9-164,1) (77,6-169,0) |
|
MW-test p=0,5368 N a, 4 N a, 3
N N N 2 \Z v
70,3 103,6
5-¢ CyTKH ’ ’ SN\ R\ N T\ S\
(50,2-89,2) (82,9-168,2) ¢ ¥ ¥ ¥ L P
MW-test p=0,0014
68.4 97.4 Pucynox 3. Xapaxmepucmuxa @Hympuepynnoeou OUHAMUKU
10-e cyku (55,0:95,6) (62,6433,4) f-onoopduna y nayuenmos epynnvl CPaBHeHUs U OCHOGHOU,
- 1O KOHMPOIbHLIM MouKkam ucciedogarnus, Me (Q1-03), euy-
MW-test p=0.0379 mpuepynnoeot ananus — kpumepuii Ppuomana, napuvie mexic-
Friedman’s ~0.0121 — 0.4046 epynnosvie cpasnenus — kpumepuii Manna-Yumnu
test P P Figure 3. Characteristics of the intragroup dynamics of f-endor-
00303 —0.9999 phin in patients of the comparison and main groups according
Dunn’ P =0 P~ to the control points of the study, Me (Q1-Q3), intragroup ana-
unn’s test p,,=0,0303 p,,=0,9999 . X : == ) .
p..=0,9999 p.=0,9999 lysis was performed using the Friedman criterion, paired inter-
> > group comparisons using the Mann-Whitney U test
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WCCIIEIOBAaHUS HE BBISIBICHO BHYTPU- U MEXIPYIIIOBBIX
pa3nuuuii o0 JaHHOMY IMOKAa3aTelto, YTO MO3BOJSET HC-
KJTIOYHUTH €ro BiIusHue [9].

B xozxe cucremHoro reomerpudeckoro aHanuza OKI
Ha 10-e CyTKM UCCIeIOBaHUs Y BCeX OOJBHBIX BBISBIIC-
HBI OTKJIOHEHHS OT HOPMAaJIbHBIX 3HAYEHUH TapMOHWY-
Hoctu — 1,309 y.e. [7] ¥ BeMYMHBI KBaHTA dJEKTpOMAr-
HUTHOTO MOTOKa Kapauouukia — 0,246 cxMB0, 4uto cBu-
JIeTEIbCTBYET O BBIPAKEHHON AM3PETYIALNH CepAeUHON
JeaTeIbHOCTH [8].

KiroueByro ponp B maroreneze HPC mocne UTKA
urpaet penepdy3noHHOE TOBpexaAeHne Muokapaa [11],
KOTOpOE B KOMITIEKCE C THUIepKaTeXolaMUHEMHUe U TH-
NEPIPOAYKIMEH MPOBOCTIAIUTEIBHBIX LUTOKHHOB [12,
13] accounupoBaHO C aKTUBAIMEH OKCHIATUBHOTO CTPEC-
ca ¥ Hecenn(pUIecKoro BOCIIAJICHHUS U TPUBOIUT K JJIEK-
Tpuyeckoil crabmnpHocTH Muokapaa [10, 12]. IIpu stom
y MaIlMeHTOB OCHOBHOM rpymisl (Ha pore TOC-tepanum)
OTMEYEeHO TPHONMKEHHE HCCIIEAyEeMBbIX I1apaMeTpoB
KapAMOIMKIAa K ONTUMANbHBIM 3HAYCHUSAM, B OTIHYHE
OT TPYIIIbI CPAaBHEHUS.

CTOUT OTMETHTB, B psAlie SKCIIEPUMEHTAIBFHBIX HCCIIe-
JOBaHUN Ha MOZENAX MIIEMHH MHOKapiaa meron TOC-
Tepanuyu KOPPUTHUPOBAJl HECTEU(PUUIECKOe BOCIAICHHUE
[14] u oxcupatuBHBIN cTpecc [15], mpemynpexnan He-
raTMBHOE BIUSHUE KaTeXOJaMHHOB Ha cepaie [15, 16].
[lomyuenHble Py UHTETPAIHFHOM aHAIN3E KapIUOLKKIIA
JaHHBIE TIONTBEPXKIAIOTCA Oojiee HU3KUMH 3HAYCHHUSIMHU
MapKepOB MHOKAPAHOAIBTEpAllUN Y MAalUEHTOB OCHOB-
HOM rpynmsl Ha 5-¢ u 10-e CyT. uccieaoBaHusl.

Obpamaer Ha ceOs BHUMaHHE, YTO Ha (hOHE MpHUMe-
Henust TOC-Tepanuu KOHIEHTpanus B-sHnopduHa ObLa
BhIIIE Ha 5-¢ cyTku Ha 38,3% u Ha 10-e cyTku Ha 35,0%,
4eM B TpyIllle CpaBHEHHsA. B Xome BHYTpPHUTPYHIIOBOTO
aHanm3a Ha (¢oHe mpuMmeHeHus: TOC-Tepanuu, B OTIIHIHE
OT TPYHIBI CPABHEHUS, HE BBISIBJICHO CHID)KCHUSI KOHIICH-
Tpauuu B-sanophuHa k 10-M cyTkam HaOIIOACHNUS.

[To maHHBIM NMHUTEPATYPHI H3BECTHO, YTO ONMHOUIHBIE
MENTUIbI, B YaCTHOCTH, B-3HI0p(OHH 001a1a0T KapIuo-
MPOTEKTUBHBIM 3((PEKTOM, OMOCPEeOBAHHBIM aKTHBa-
nueil nepudepudeckux 02- U P-OMHOUIHBIX PELenTo-
poB [17].

Takum obOpaszom, npumenerne TOC-Tepanuu y manu-
enToB ¢ HPC nocne nposeaenus UTKA co crentuposa-
HueM B cBsizu ¢ UM k 10-M cyTKkaM Hcclie1oBaHUs COMPO-
BOKaeTcs TeHaeHnuen k perpeccy HPC, Hopmanusannu
TapMOHWYHOCTH ¥ BEIUYWHBI KBaHTa 3JIEKTPOMArHHT-
HOTO MOTOKAa KapIWOLMKIIA, MaJeHUEM YPOBHS BBICOKO-
qyBCTBHUTEIBHOTO TPONOHUHA-I, YTO CBUAETENBCTBYET
B TIOJIB3y KapAHOIPOTEKTHBHOTO W aHTHAPHUTMHUYECKOTO
noreHuuana TOC-tepanuu. BrieHa3BaHHBIE TO3UTHB-
HbIe M3MEHEeHMs HaOmofaroTcd Ha (OHE cTaOMIM3aluu
CBIBOPOTOYHOW KOHIEHTpAaluu P-3HAOp(HHA, YTO CBH-
JIETeNbCTBYET 00 YYacTHH OMHOUIEPTHYECKON CHCTEMBI
B MEXaHu3Me TeparneBTHueckoro 3ddexra TOC-Tepanuu

U KOCBCHHO IOATBCPIKAACTCA AAaHHBIMH SKCIICPUMCH-
TaJIbHBIX UCCIICAOBAHUI HAa MOJICIISIX HUIIIEMUHU MHOKapaa.

BbiBOAbI

1. HOns nanuentoB ¢ UM nocne mposenenus YTKA
CO CTEHTHUpPOBaHUEM B OacceliHe MpaBoil KOpOHAPHOW ap-
Tepuu xapaktepHo passutue OIT u XK.

2. Y manumentoB ¢ M mocne mposenermss UTKA
CO CTCHTHPOBAHWEM HAPYIIECHUS PUTMa CEpALla COIpPO-
BOXKJIAIOTCSI CHIDKEHHWEM CHIBOPOTOYHON KOHIICHTPAIUU
B-aanopduna k 5-M u 10-M cyTkaM HaOIIOEHHS.

3. Ilpumenenne TOC-Tepanuu npemoTBpaliaeT ma-
nenue ypoBHs [B-sHpopduHa. Ilpu sTOoM Habiromaercs
ayqmast nuHamuka no HPC, uaTerpansHbiM napaMeTpam
KapAHUOIIMKIIA U MapKepaM ajabTepanuy MHOKap/a.
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Xupyprunyeckoe neyeHue oCN0XKHEHUN NOPTaNbHON rMnepTeH3nmn
y NayeHToOB C LMPPO3OM NneYyeHu
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Pesrome

Heap uccienoBanusi: YiydlieHUe pe3yJabTaTOB XMPYPrUUECKOTO JEUEHHs OCJIOKHEHUH MOPTaJbHOW I'MIIEPTEH3UH Yy HAallMEHTOB
C LIUPPO30M IEUEHH.

Marepuai u Metonsl: [IpoaHann3upoBaHbl pe3ynbTaThl OKa3aHHUs MEAWIIMHCKON MOMOIIM 328 mamueHTaM C IUppPO30M Iede-
HU, NPOXOJIUBIIUM JICYCHHUE B XUPYPrHYECKUX OTIEJICHHUSX LIEHTPAJIbHBIX PaHOHHBIX W ropoiackux OonpHHL KpacHomapckoro
kpast. Taxoke naHa oneHka dGpQEeKTUBHOCTH MUHHMHBA3UBHOTO XUPYPTUYECKOTO JICUECHHS OCJIOKHEHHUI MOPTaIbHON THIEPTEH3UU
y 832 GonbHBIX ¢ Eppo3om nedeHn Ha 6a3e B ['BY3 «Kpaepas knuHndeckas 6onpHuIa Ne 2 MHUHUCTEPCTBA 30paBOOXPaHEHUS
Kpacnonapckoro kpas.

Pesyabrarsel: [lokasarens TeTaTbHOCTH B YIPEKACHHUAX 1-TO YPOBHS OKa3aHHS MEAUIIITHCKOM TIOMOIIH Y TTAI[EHTOB C IPPO30M IIeve-
HU, NOCTYIMBIINX B CBSI3H C OCTPHIM KPOBOTEUEHUEM M3 BApPUKO3HO PacUIMPEHHBIX BEH MHIIEBOA, cocTaBml 26,3%. Ilpu xupyprude-
CKOM JIEYEHUH OCIJIOKHEHUI MOPTaIbHON TMIEPTEH3UU B YUPEXKIECHUU 3-TO YPOBHS OKa3aHUs CHELUATU3UPOBAHHON MOMOLIM HE Mpe-
BoIai 4,7%.

3akioyenne: ONTHMaJIBHBIM MOAXOAOM K XUPYPTHUECKOMY JIEUCHHIO MALMEHTOB C UPPO30M MEUEHH SBJIACTCS OCTaHOBKAa KPOBO-
TEUEHHS U3 BAPHKO3HO PACIIUPEHHBIX BEH MUIIEBOAA HA IIEPBOM JTale OKa3aHUS MEAWIMHCKOW IOMOIIN H JEICHUE OCIIOKHEHUI
MOPTABHOM T'MIEPTEH3MHU C HCIOIBb30BaHMEM MUHUMHBA3UBHBIX TEXHOJIOTUIT B MHOTONIPOGUIBHON KIIMHUKE C [IPUBIICYCHUEM MYJIb-
TUIUCULIMIUIMHAPHON KOMaH bl Bpa4yen.

Kniouesvie cnosa: nuppo3 nedeHH, OPTAIbHAS IMIIEPTEH3Ms, XUPYPrUYecKoe JIeYeHUEe

Lumuposamy: ypnemrep B.M., I'abpuans C.A., Kopouanckas H.B., Mypamko [[.C., Cepuxosa C.H., lpmpko B.1O., YcoBa O.A.,
Bacenko M.A., ByxtosipoB A.}O. Xupyprudeckoe jedeHre 0CI0KHEHUH TOPTaTbHOM THIIEPTEH3NH Y TALMEHTOB C IIUPPO30M MIEUCHHU.
Hunosayuonnas meouyuna Kyoanu. 2022;(3):37-42. https://doi.org/10.35401/2541-9897-2022-25-3-37-42

Surgical treatment of portal hypertension complications
in patients with liver cirrhosis
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Abstract

Objective: Improving the results of surgical treatment of portal hypertension complications in patients with liver cirrhosis.

Material and methods: The results of medical care for 328 patients with liver cirrhosis, who were treated in the surgical departments
of the central district and city hospitals of the Krasnodar Region, were analyzed. The effectiveness of minimally invasive surgical
treatment of portal hypertension complications in 832 patients with liver cirrhosis treated at the Regional Clinical Hospital no. 2 of
the Ministry of Health of the Krasnodar Region were also evaluated.

Results: The mortality rate in patients with liver cirrhosis, admitted in first-level institutions of medical care due to acute bleeding
from esophageal varices, reached 26.3%. In conditions of surgical treatment of complications of portal hypertension in a third-level
institution of specialized care it did not exceed 4.7%.
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Conclusion: The optimal approach to the surgical treatment of patients with liver cirrhosis is to stop the bleeding from esophageal
varices at the first stage of medical care and to treat portal hypertension complications using minimally invasive technologies in a mul-

tidisciplinary clinic involving a multidisciplinary team of doctors.
Keywords: liver cirrhosis, portal hypertension, surgical treatment
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BBepeHune

VY narmmentos ¢ nuppo3oM nedenu (LI1), mo cpaBHe-
HUIO C OOMIeH MOMmynsIuei, CyIIeCTBEHHO IMOBBIIICHBI
PHCKHM XHUPYpPrHUecKuX BMmernarenabcTB [1, 2]. Poct pu-
CKOB aCCOIIMMPOBAH C BBEIPAXCHHOCTBHIO TIOPTAIHLHOU TH-
neprensun (I1I) [3], crenmensio kommeHcarwm LIT [4],
KOMOPOMIHOCTBIO [5], @ Takke BHJIOM M DKCTPEHHO-
cThiO0 [1, 2] onepaTUBHOTO JIEUCHUS.

B Hacrosimiee BpeMst OOIbITIOE 3HAYEHHUE MTPHOOpETa-
€T JTAHOCTh OKAa3aHWS CIICIHAIM3UPOBAHHON METUIINH-
CKOM ToOMOIIM OOJBHBIM C OCJIOKHEHHON IMOpTabHON
THIIEPTEH3UEH, KOTOpas BKIIOUACT YCTPAHEHUE OCTPHIX
ocnoxHeHuil III" B ydpexxaeHusX MepBOro ypoBHS OKa-
3aHUSI MEIUIIMHCKON MOMOIIH (OCTaHOBKAa KPOBOTCUCHUS
Y3 BapUKO3HO paclIMpeHHbIX BeH nuieBoaa (BPBII), me-
4eOHBIH JTATapoIieHTe3 y OOMBHBIX C PE3UCTEHTHBIM aCITH-
TOM). MapmpyTu3amusi TakKux HaueHTOB TOCIE yCTpa-
HEHHUs OCTpbIX oclokHeHu [1II" BKIoYaeT nocryrieHue
UX B MHOTOITPO(MIIEHBIE CTICIHATN3UPOBAHHBIC KITHHUKH,
B KOTOPBHIX YCHJIHS MYIBTHAMCHITUILINHAPHON KOMAaHIIBI
Bpaueil HarpaBJIeHb! Ha BBIBICHUE CIICHU(UUECKUX (aK-
TOPOB pHUCKa [6], pa3spaboTky u BHeapeHHe 3(H(HEKTHBHBIX
METOMIOB MPOMMITAKTUKH U JICICHHSI HAN0OJIEeE TPO3HBIX OC-
noxuenuit [ (kpoBoreduennii 3 BPBII, mevenounoit su-
uedanonaruu (I12), aciura, CIOHTAHHOTO OAKTEPUATBHO-
ro nieputonuta (CBI)) u komopOumaHO# narosioruu [7-9].

LUenb nccnegoBaHmns

VilydmeHnue pe3yabTaToB XHUPYPrUYECKOrO JICUEHHS
OCJIO)KHEHUH IOPTAILHOW THUIEPTEH3UU Y IalUEHTOB
C LIUPPO30M TIEUEHH.

MaTepuan n metoabl nccnepoBaHus

[Ipoananm3upoBaHbl pe3yabTaTbl OKa3aHWA MeEAu-
IUHCKOW momomty 118 mamueHTam ¢ UPPO30OM IMEUSHH,
nposniedeHHbIM ¢ 2009 o 2021 r. B XUPYPTHUECKUX OT/C-
JICHUSAX LEHTPAIBHBIX PAiOHHBIX M TOPOJCKHX OOJBHHMIL
Kpacnomapckoro kpasi, KOTOpbIe MOCTYIHIIN C KPOBOTE-
yenussmMu u3 BPBII (n = 118).

OuennBay (pakTopbl pUcKa JIETAIFHOTO UCX0/1a y OOITb-
HBIX C OCTpbIMU KpoBoTeueHussMu u3 BPBII. B ocHoBHYIO
rpynny Bouu nanuentsl ¢ LTI, nocrymusime B Xupyp-
TMYECKUI CTAIlMOHAP B CBSI3U C OCTPHIMU KPOBOTCUCHUSIMU
u3 BPBII u BepKuBIIKE B TedueHue 30 JHEH mocie mocrty-
wieHnst (n = 87), B YCTIOBHO-KOHTPOJIBHYIO — JIMIIA, YMEp-
mme B Tedenue 30 quaeit nocne noctymwienus (n = 31). Jle-
TaJILHOCTh B 3TOM Tpymme cocraBmia 26,3%. Taxxe Obu1
TPOAHANM3NPOBAH OIBIT OKa3aHWs CIEIHATM3HPOBAHHON
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MemunuHckor oMot 6onpHEIM ¢ LT B ['BY3 «Kpaesas
kiHIYeckast oomsaUIa Ne 2» (I'BY3 «KKbB Ne 2)) Munnc-
TepcTBa 31paBooxpaHeHus KpacHonapckoro kpasl.

3a nepuog ¢ 2009 no 2021 . MUHMHMHBA3UBHOE XUPYP-
rudeckoe jedeHue ocnoxuenni 117 Beimonneno y 832 na-
uuentos ¢ LI, ognako y 30 yenoek (4,7%) Obu1 3apuk-
CHpOBaH JIeTabHEIN ucxon. 35 (5,5%) manuenram 3a ofqHy
TOCIMTAJIM3AIMIO BBIIOIHUIUCE 2 U 00Jee OmepaTHBHBIX
BMelllaTenbeTBa. llatoreHeTnueckn 0OOCHOBaHHAs TII0-
CHUHJpOMHAas Tepanust ocnoxHeHud LIT ocymecTsisnacs
contacHO HanmoHanpHBIM KIMHUYECKHM PEKOMEHallU-
aM [7, 8]. Jnd XapakTepHCTHKH BapHKO3HO PACIIMpPEH-
HBIX BeH numieBofa (BPBII) mpuvensim kiaccudukaniio
N. Soehendra u coasr. [10].

Craructudeckyio oOpabOTKY MPOBOIHMIN C HCIIOb-
3oBanneM mporpamMmel MS Excel 10 u Wizard—Statistics
(CIIIA) c¢ npenBapuTelbHOW OILIGHKOH MNPaBHILHOCTH
MaTeMaTH4eCcKOro pPaclpeseieHHs] B COOTBETCTBYIOLIUX
BbIOOpKax (kputepuit Kommoroposa). [Ipn HOpMansHOM
pacrpeeNeHUN B CPaBHUBAEMBIX IPYyIIaxX UCIOIb30BaIN
kputepuii CTprofieHTa (t-KpUTEepuil) ¢ TIpencTaBICHHEM
JAHHBIX B BUJE CPEeIHET0 3HaueHHs (X) W CTaHIapTHOH
OLIMOKH CpEeIHEro 3HaueHMs (M) M yKa3aHHH CTaTHCTH-
YecKH 3HauuMoro yposHs (p < 0,05). B BeiOopkax ¢ He-
MIPaBWIBHBIM paclpeielleHHeM HCIIONb30BaIl KPUTEPUH
xu-kBazapar (%), Kpackena-Yoiirca, MaHHa- YUTHH.

PesynbraTtbl n 06CcyKaeHne

[TpoBeneHHBIN aHANN3 MPEAUKTOPOB JIETALHOTO HC-
xona y nauuentos ¢ [II, mocTynuBmIMX MO 3KCTPEHHBIM
MTOKA3aHUSAM B YUPEXKICHUS 1-TO YPOBHS OKa3aHUS MEIH-
LIMHCKOM MOMOIIIH C OCTPHIMU KpoBoTeueHusimu n3 BPBII
MIPOAEMOHCTPHUPOBA, YTO MPOTHOCTUYIESCKU HEOIaronpu-
SATHBIMH (PaKTOPAMH B TOW TPYIIIE BBHICTYIAIH JIEKOM-
nexcarus LT (kmace C o Yaitna-I1s10), peruauBupyro-
e kpoBoreuenus 3 BPBII B anamHese, Hanuune nByX
u Oojiee KOMOPOMITHBIX 3a00JICBaHUMU, 2-9 M 3-5 CTaJHUU
I13, 2-1 u 3-s1 cTaguM acuMTa, TeNaTOpEeHAIbHBIN CHH/-
pom (tabn.). Tomsko y 20 (16,9%) nmanmeHToB Ha BBICOTE
KPOBOTEUEHUS ObLITA MPEIITPUHSATA MOTBITKA IPOBEICHUS
murupoBanus BPBII. B 4-x ciydasx 3To mpuBeso K ocTa-
HOBKE KPOBOTEUCHHUS. B OCTaNBHBIX CITyJasx yCTaHABIIH-
Basics 30H1a bivkmopa. Y Bcex manueHToB MPUMEHSIIUCH
METOAbI MEIUKAMEHTO3HOI0 reMocTa3a cornacHo Haiuo-
HaJIbHBIMHU KJIMHM4YECKUM pexomenaauusm [7, 8]. Tlocne
OCTAaHOBKH KPOBOTCUCHHS WM CTAOMIM3AIIUH COCTOSHHS
0O0JIEHOM HAMPaBIICA B yUPEXKACHHA 3-TO YPOBHS OKa3a-
HUS METUIMHCKON TTOMOIIHN JJTS1 yTOUHEHHUS KOMIICHCAIIAN
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Tabauua

(I)aKTOPLl puCKa JI€TAJbHbIX HCXO0A0B Y NNAIIHEHTOB C HIUPPO30M NMEYCHHU € OCTPLIMHU KPOBOTCUYCHUSIMHU
U3 BADUKO3HO PACHIMPEHHBIX B€H NMUII€BOAA, MOCTYNIUBIIUX B xnpypmqecmli'l cTanuoHap
B YUpeKaeHus 1-ro YPOBHH OKa3aHUS MeTUIMHCKOM MOMOIIH

Table

Risk factors for fatal outcomes in patients with liver cirrhosis with acute bleeding from esophageal varices admitted
to a surgical hospital in the first-level medical care institutions

IToka3aremnn, geu. (%)

ITanueHTHI ¢ HUPPO30M NeYeHH ¢ KpoBoTeueHuem u3 BPBII
B IaHHYI0 rocnutaauzanmio (n = 118)

BbIKHBIINE B TeueHHe 30 aHew,

JeTaJbHbIA Hcxoa B TeueHue 30 qHei mociie

n=287 Pa3BUBLIErocs KpoBoTeueHus, n =31
Jluruposanue BPBII na BbicoTe 16 (13,4) 4(12,9)
KPOBOTEUCHHS
JlurupoBaHue Ha BRICOTE KPOBOTECUCHHS 33,4 13,2)
3 PEeKTUBHO
Kposoreuenue u3 BPBII B anamuese:
— OTCYTCTBYeT 60 (68,9) (51,6)
— OJHOKPATHO 19 (21,8) 7 (22,6)
— peuuauBUpyoLIee 8(9,2) 8 (25,8)*
Bapuko3Hoe paciIupeHne BeH MHUIIEeBO-
na:
— cragus 2 48 (55,2) 22 (70,9)
— craaus 3 39 (44,8) 9 (29,1)
Knacc nmo Yaitng-IIsro:
A 49 (56,3) 9 (29,0)*
B 36 (41,4) 12 (38,7)
C 2(2,3) 10 (32,3)*
DTHONOTHS UPPO3a MEYCHU
— BAPYCHBIN 40 (46,0) 12 (38,7)
— aJIKOTOJIEHBIN 22 (25,3) 12 (38,7)
— B UCXOJIe ayTONMMYHHOTO TENaTnTa, 6 (6,9) 13,2)
MEPBHYHOTO OUITHAPHOTO XOJAHTUTA,
6onesnn Konosasnoa Bunbcona
— CMEIIAHHBII 19 (21,8) 6 (19,4)
Bospacr:
— 1o 44 ner 52 (59,8) 14 (45,2)
— 45 qiet u crapie 35 (40,2) 17 (54,8)
KomopOuanas nmaronorus:
— OTCYTCTBOBAJIa WJIM OIHO 3a00JICBaHKE 47 (54,0) 9 (29,0)*
— 2 u Gosiee KOMOPOUIHBIX 3a00I€BaHUM 40 (46,0) 22 (71,0)*
[Neuenounas sHuEPanonaTHS:
— OTCYTCTBOBaJIa 12 (13,8) 0 (0)*
— JaTeHTHast 31 (35,6) 13,2)*
—cragus 1 (yierkas) 42 (48,3) 5(16,1)*
— ctaaus 2 (CpemHsis) 2(2,3) 6 (19,4)*
— craaust 3 (Tspkenast) 0(0) 19 (61,3)*
Acuur:
— OTCYTCTBYET 52 (59,8) 10 (32,3)*
— craaus 1 18 (20,7) 4(12,9)
— crazus 2 15(17,2) 11 (35,5)*
— craaus 3 1(1,1) 3(09,7)*
— aCILIUT, PE3UCTEHTHBINA K MEJUKaMEH- 1(L,1) 39,7
TO3HOU Tepanuu
lenaropeHa bHBIN CHHIPOM 0(0) 3(9,7)*

Ipum.: * ormMedeHsl toctoBepHbIe paznuuns (p < 0,05) or nmokasaresell naKueHToB, BEDKUBINUX B TeueHue 30 1Hei mocie ore-
pPaTHBHOTO BMEIIATEIBbCTBA, C UCIONB30BAHUEM KPUTEPHs XU-KBaapar ()°)

Note: * marks significant differences (p < 0.05) from those in patients who survived after 30 days after surgical intervention

using Pearson’s y?
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(YHKIIMI TTIe9eHNs ¥ TPOBEICHHS XUPYPTUIECKOTO JIede-
HUS OCJIOKHEHUH MTOPTATFHON THIIEPTEH3NH.

C 2009 mo 2021 B I'BY3 «KKb No 2) KoMIiekcHOe
xupypruueckoe JiedeHue ocnoxHenuid III7 mposeneHo
832 marmenTam ¢ 11, y 30 u3 mux (4,7%) 6611 3adpukcu-
POBaH JIeTaIbHBIN UCXO0. DHIOCKONYECKOE JIUTHPOBAaHHE
BPBII Bremmondeno 832 OonpHBIM, W3 HUX 308 denoBek
(37,0%) moctymanmun u3 paiioHoB KpacHomapckoro kpast
0 AKCTPEHHBIM TOKa3aHUAM I0CTIEe OCTAHOBKH KPOBOTE-
YEHUS B YUPESKACHUSX 1-TO YPOBHS OKa3aHUS MEIUIMH-
ckoit momonty, 524 (62,9%) — mis npoBeAeHUs] MEPBOTO
Y TTOCIIETYFOIIUX ATAIOB JINTUPOBAHMS B TNIAHOBOM ITOPSII-
ke. Becero BoimonHeno 1149 nurupoBanuii. CpenHuit Bo3-
pacT narenToB coctaBui 51,7 + 12,8 ner (x £ m). 3a oguH
CE€aHC BBINOIHIN JIUTupoBanue ot 1 1o 14 y3moB. ¥V 665
(79,7%) genoBek 3a OMUH 3Tall BBHIIOIHSIOCH JUTHPOBA-
HHUe oT 6 110 10 y3110B. B 4-x cimydasx ObUTO IPOBEICHO JIH-
rupoBanue 11, 12 1 14 y3510B, T. €. HCIIOIB30BaIN 2 Habopa
muratopoB. Y 806 marmenToB (96,9%) nurupoBaHue BbI-
TIOJTHSUTOCH B OZIMH, /IBA M TPH dTamna. JInrnposanue, npea-
ycMmarpuBaroniee 4, 5, 6 u 8 atanos, ObUTO IPUMEHEHO Y 26
(3,1%) 60ompubIx L1

[TauMenTh! HAXOAWIIUCH B CTALlMOHAPE OT 3-X 710 9 cyT.
Kontponsnyro OI'JIC nposoaunu uepe3 1 mec. B ciy-
Yae HeOOXOAMMOCTHU 2-i ATall JIUTHPOBAHHS BBITOIHSITH
yepe3 1-1,5 mec. nocne nepsoro. Jluruposanue BPBII
onut0 3 dextuBHbM B 1134 cnygasx (98,7%). Y 15 ge-
noBek (1,3%) sHIOCKOMYECKOe JTNTHPOBAaHIE 0Ka3aIoCh
He 3(G(EKTHUBHBIM M 3aKOHYMJIOCH YCTaHOBKOW 30HIa
bmxkmopa. OCHOBHOW NMPUYHMHON CTal0 aKTHMBHOE KpO-
BOTEUEHHE, Pa3BUBIIEECS 10 WIH B MOMEHT IPOLETYPHI.
B uccnenyemoii rpymme y 356 (42,8%) O0onbHBIX B aHAM-
He3e ObUTH 31u301b!I kKpoBoTeueHus u3 BPBII. C npusna-
KaMU cocTosiBLIerocst kpoporeuenus u3 BPBII nuruposa-
HUE BBITOHEHO B 182-x cimydasx (15,8%). Jluruposanue
Ha BBICOTE KPOBOTEUEHHUS MpPOBeACHO y 18 manueHToB
(1,6%). O dhexTnBHBIM OHO OKa3anIoCh y 7 OOIBHBIX, HE-
pe3yabTaTUBHbIM — Y 11.

OCHOBHBIMH TPUYMHAMH HE3HAYUTEIBHOH 3(dek-
TUBHOCTH HPUMEHEHHUS HHIOCKOIMUYECKOTO JIUTHPOBA-
HUS Ha BBICOTE€ KPOBOTEUEHHS SBISIOTCA CIOKHOCTH
acTIMpanyy B KOJMAYOK CIIABIICHCS KPOBOTOUAIIEH BEHBI
W HapyllleHHas BU3yanuzaius. B aToM cimydae GombHBIM
ObUTa TpoBeleHa ycTaHOBKa 30HAa bmaxmopa. Ha 2-e
CYTKH IOCJIE JOCTHKCHUS T'€MOCTa3a M CTAOWMIM3aluu
COCTOSIHUS TIAIIMEHTA BHIMOJHSIIN MTOBTOPHYIO IOIBITKY
9HI0CKOMIUYECKOTO TUTUPOBaHUs. OCIOKHEHHBIMU MOX-
HO cuuTaTh 4 cirydas monslTku auruposanus BPBII, co-
MIPOBOXKIABIINECS Pa3sBUTHEM KpoBoTeueHus u3 BPBII,
W OfWH ciy4ail (OpMHpOBaHHSA PYOIIOBOH CTPUKTYPHI
MHUIIEBO/IA OCIIC MPUMEHEHHS 2-X 3TalOB JIUTHPOBAHUSI.

B amroputm nedenns ocnoxkaenHoi [1I' y OompHBIX
¢ L1 BXomuT Takxke oneparys — TpaHCHIOTYIISIPHOE BHYTPH-
MeYeHOYHOe TopTocucTeMHOe ImyHTUpoBanue (TBIIII).
Ilokazanumamu g TBIIII B Hamiell KIMHUKE SIBIISIIOTCS
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PEUMANBBI BAPUKO3HBIX IMUIIEBOIHO-KEIYIOYHBIX KPOBOTE-
yennii (BIDKK), BeBarnbix [1I" mmppoTudeckoro renesa,
MIPOJOJDKAIOIIMECS TPU 0€3yCHETHOCTH KOHCEPBAaTUBHOIO
Y 9HIOCKOITMYECKOTO TeMOCTa3a, a TakkKe pepaKTepHBIN
acLUT C PHJOCKONMYECKU TUArHOCTUpoBaHHbIM BPBII.

C 2014 r. B I'bY3 KKb Ne 2 Boimonneno 56 TBIIII
y 51 maruenTa. Beex 6onpHbIX mociae TBITHI na6mona-
nu B KiuHUKE OT 1 Mec. 10 6 nmet. Texamueckuit ycmex
mpoueaypsl oTMedeH B 96,5% naOmonenmii. B ogHOM
cilydae, BBUAY OCOOCHHOCTEH aHaTOMHUYECKOTO CTpoe-
HUsI IEYEHOYHBIX BeH, ocyiecTBuTh TBIIIL He ynanocs,
B JIPYTOM — HE TMOJYYHJIOCH BBIIIONHUTH TPAHCIICICHOU-
HYI0 TMYHKIHAIO BOPOTHON BeHB. OOOWM ManueHTaM
MPOBENIN YPECKOKHYIO YPECIIEYCHOUHYIO0 IMOOIN3AIUI0
BapUKO3HBIX MHUIIEBOAHO-KeIynouHbIX BeH (DBIDKB)
cnupansaMu. C NPUMEHEHHEM «KOPOHAPHOU TEXHUKN»
nposeueHo 5 (8,9%) maruenToB. B 27 (48,2%) Habmro0-
nenusix TBIII gomonusan DBITDKB. B 16 (59,3%) ciy-
gasx OpUIa sMOomm3upoBana 1 Bena, B 8 (29,6%) — 2,
B 3 (11,1%) — 3 u Gonee. [AUCHYHKIINIO CTCHTOB JHAar-
HoctupoBanmu y 8 (14,3%) namuentoB. [ocnuranbHbII
TpoM0O03 cTeHTa oTMeueH y 2 (3,6%) OONmbHBIX, B OT-
JNAJICHHOM TIOCIICOTIEPAIMOHHOM TIEPUOJE  BBISBIIC-
Ha OKKmro3usa cteHtra y 6 (10,7%) demoBek. Penmmus
KpoBoTeueHus ormeueH y 8 (14,3%) OonbHBIX B Tede-
Hue 224 Mec. mocie oneparuy, yTo HoTpedoBaIo Mmo-
BropHoro BermomHeHus TBII y 5 (8,9%) GonpHBIX,
a B OTHOM HaOJNIOJICHWH — YpecTedeHOuHON dMOon3a-
UM BEH kenynka. JleTanbHbI HUCXOM 3apEruCTPUPOBAH
y 10 (17,9%) genoBek. 2 manueHTa yMepin B KIMHHUKE
OT TIPOTPECCUPOBAHUS TIOIHOPTAaHHOW HEAOCTATOUHOCTH
BCJIEJICTBHE paHHETo TpoM0Oo3a creHTa. B 5-u HabOmroze-
HUSX TPUIUHON JIETAJFHOTO HMCXOJA CTAll0 MAacCHBHOE
KPOBOTCUCHHE M3 BAPUKO3HO PACITNPECHHBIX BEH JTHA K-
nynka. [lpuMeHeHne 3HJ0CKOMMYECKOTO MEXaHUIeCKOTO
reMocTa3a M HHTEHCHBHOM Teparuu oka3anoch Headdek-
THUBHBIM. 3 OOJILHBIX TOTHOIHU BCIEACTBHE IIPOTPECCHPO-
BaHUS OCHOBHOTO 3a00JIEBaHUS 1 TIEICHOYHO-KIETOTHOM
HegocTtatogHocTh. 3 (5,4%) marmuentam mocie TBITII
ObLJ1a BBIMIOJHEHA TPAHCIUIAHTALINS [ICYCHH.

C 2017 r. B KIMHHMKE TPOBEICHO 17 YPECKOKHBIX
TpaHcnedeHouHblx OBIDKB. TexHuueckuili ycmex co-
craBun 89,5%, y 2-x mauuenToB (10,5%) ocyuiecTBUTh
[OJI YIBETPa3BYKOBBIM HABEACHUEM ITYHKIIHIO BOPOTHOMN
BEHbl HE ynajoch. He OTMEUEeHO OCIOXHEHUN B UHTpa-
W TIOCIIeOTepallioHHOM TIeprojie. PennanB KpoBoTede-
HUS HAa TOCIUTAILHOM JTalle HaOJrofancs y 2-X Maru-
enrtoB (11,7%) — onHomy BeImonHeHa onepauus TBIIL,
BTOpOMY SMOOJIH3anys HOBOTO TIOPTOKAaBAIBHOTO aHACTO-
MO03a JKEITylOYHOU BeHbl. [ ocnuTanbHas 1eTaJbHOCTD 3a-
¢ukcuposana y 3-x (17,6%) denoBek B CBS3H C Iporpec-
CHUPOBaHHUEM ITOJUOPTAHHON HEAOCTATOYHOCTH.

C 2011 . B I'bY3 «KKB Ne 2 Brinonneno 17 TpaHc-
IUTAHTAUM{ TIeYeHH, B TOM YHUCJIE OJHA — OT XHBOTO
ONMM3KOpPOACTBEHHOTO noHOpa. Ilepen mpoBeneHuem
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tpancanTaun 10 (58,9%) u3 HUX OCYyIIEeCTBICHO JIH-
rupoBanue BPBII, 3 (17,6%) nepenecnu TBIIII. Cpoxk
HaOMIONEHUs 3a TAlMeHTaMH I0CJIe OIEpaIii COCTa-
BWI OT 5 Mec. 0 8,5 ner. B Hacrosiiee Bpems >KUBBI
14 marmenToB. YMmepnu 3 yenoBeka: Ha 42-e CyTKH HOC-
Jie omepanyy B CBSI3U C OCTPHIM WH(pAPKTOM MHOKap/a;
yepe3 14 Mec. — B pesyabTrare pelyauBa renarolesuio-
JIIPHOM KapLMHOMBI, Yepe3 48 Mec. — OT paka JIErKoro.
BaxxHo 0TMETUTH, YTO B 3TO rpymIe MalUeHTOB HE 3a-
(PUKCHPOBAaHO HU OIHOTO CIydas KPOBOTEUCHUI U3 BEH
MUIIEBO/A B MOCHeonepanoHHoM nepuoae. [Iporpamma
TPAHCIUIAHTAIINY TIEYCHHU B HAIICW KIMHUKE ObLIa MPH-
OCTaHOBJICHA B CBSI3H C IIepenpo(UINpOBaHHEM B HH(EK-
LMOHHBIN TOCTIUTANIb B TIEPHOJ] AHIEMHH KOPOHABUPYC-
HOW MH(pEKINN.

3akniovyeHue

Kposoteuenus uz BPBII y mauuentos c 11 Bo Bpe-
MsI OKCTPEHHBIX NOCTYIJIEHUN B XUPYPIUUECKUE OTIIENe-
HUS YYpeXICHUH 1-ro ypoBHSI OKa3zaHHS METUITMHCKOM
MOMOILU CONPSDKEHB! C BBICOKHM PUCKOM OCJIOKHEHHH
U cmeptHocTU. [lnmaHOBBIE omepanuu, HanpaBiICHHBIE
Ha IpOoUIAKTUKY U KOpPEKIHo ocaoxuenuit 111, momxk-
HBI IPOBOJUTHCS B YUPEKIEHUAX 3-T0 YPOBHSA OKa3aHUS
CIEMATN3UPOBAHHON MEIUIMHCKOW MOMOIIU MYJIBTH-
JUCUUTUIMHAPHON KOMaHJI0M Bpadeil.

OTanmHOCTh OKa3aHUS MEIUIIMHCKON MOMOIIN BKIIIO-
YaeT Ha MEePBOM 3Talle YCTPAaHEHUE OCTPBIX OCJIOKHEHUM
MOPTaIbHOM TMNEPTEH3UH, B YACTHOCTH, OCTAaHOBKY KpO-
BoreueHus u3 BPBII ¢ ucnonn3oBaHueM METOIOB MeXa-
HUYECKOTO M MEJIMKaMEHTO3HOIro remMocrasa. [Ipenukro-
pamHu JIeTaabHOro ucxozaa y nauuenros c LII ¢ ocrpeiMu
kpoBoTeueHusiMu u3 BPBII sBisiroTcst cTeneHb KOMIeH-
canuu LI1, Hamnume KOMOPOMITHON MATOJIOTHH, PEIIH/IH-
BHUpPYIOIINE KPOBOTEUEHUS B aHAMHE3E.

B nmanpHeimem OOJBHOTO JOJDKHBI — HAIPABUTh
B MHOTOTNPO(PWIHHYIO KIMHHUKY, UMECIOIIYIO OIBIT MH-
HUUHBA3UBHBIX OINEPAaTHUBHBIX BMEIIATENIBCTB, C LIEJBIO
NpoGUIAKTHKA W JICYEHHUS OCIOXKHEHHWH IOPTaIbHON
runepreH3nd. Ha stom sTame HeoOXOmUM WHIUBUIYya-
JMU3APOBAHHBIA BHIOOP TAKTUKU BEIICHUS B 3aBUCUMOCTHU
OT cTeneHu BeipakeHHOCTH [1I, KOMIeHCauu QyHKITHI
ME€YEHU U BKIIIOYATh YHAOCKONMYECKHE U IHIOBACKYJISP-
HBIC METOIIBI JICUCHUS, TATOTEHETHYECKA 000CHOBAHHYIO
MEAMKAMEHTO3HYIO TEPAITHIO.

Oupockonuueckoe Jurupoanue BPBII sBnsercs
BBICOKOA((EKTUBHBIM C MEAMUIMHCKOW W 3KOHOMHYE-
CKOM TOYKH 3PEHUS METOIOM JICUSHUS W MPO(QUIAKTHKI
kpoBoteuenuii u3 BPBII y Gonbubix ¢ II1. HanGonb-
LIy Pe3ylbTaTUBHOCTh JAHHBIM METOHI JEMOHCTPUPYET
C TOYKHU 3pEHHS MPOPUIAKTHKH Pa3BUTHs KPOBOTEUCHUH
n3 BPBII, HO He BO BpeMs pa3BUBLIETOCS OCIIOKHEHUS.

[NaroreHeTnueckrt 000CHOBAaHHBIM METOIOM JICKOMITPEC-
CHH IOPTAJILHOM TMITEpTeH3UH sBIsieTcs oneparys TBITIIL

D¢} dexTuBHOCTS PE3yNbTaTOB KOMILIEKCHOTO (METu-
KaMEHTO3HOTO U OIEPaTHUBHOIO) JICUCHUS MOXKET OBITh
MOBBIIIICHA HAa OCHOBAaHUHM WHIWBHYaTH3UPOBAHHON
[IpeIONEePAlIOHHON MOATOTOBKH, NPUMEHEHUS MHHH-
MHBA3WBHBIX TEXHOJIOTHH, MOCIICOTICPAIIIOHHON peadu-
JTUTANNY, TUHAMUYECKOTO JUCIIAHCEPHOTO HAOIIOACHUS.
EnvHCTBEHHBIM paivKaJbHBIM METOAOM JICUEHMS Mallu-
entoB c LI sBisieTcs onepaiust OpTOTONUYECKOM TpaHe-
IUTAHTALKU TIeYCHH.
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Bnuanmne COVID-19 Ha ncxogbl rocnutanansauvun naymeHToB
c 6onesHAMMN cuCcTeMbl KpOBOOOpaLeHNs

B.T. Kopxmasoe

lfopoackas 6onbHULa N2 1, HoBopoccuiick, Poccms
* B.T. Kopxmasos, lopoackas 6onbHuMua N2 1, 353915, HoBopoccuiick, yn. Pesontouun 1905 roga, 30, korxmazov@mail.ru

lMocmynuna 8 pedakyuto 28 utoHa 2022 2. icnpasneHa 5 utona 2022 2. [puHama 8 nevame 21 utona 2022 e.

Pezrome

AKTyabHOCTB: VcciieoBaHne MOCBSIMEHO Mpo0iieMaM BIUSHUS HOBOM KOPOHaBUPYCHOW MH(EKIMH B COYETAHUH C JPYrHUMH 00-
JIE3HSIMH Ha MUCXOZBI TOCIUTAIIN3AINH.

K HacrosimeMy BpeMeHH H3y4eHbl 0COOCHHOCTH CMEPTHOCTHU HaceseHus B epuoa nanaemMun COVID-19, B Tom uncie ot Gone3nei
cuctemsbl kpoBoobOparienus (BCK). OnHako Mano uccienoBaHuii, OCHOBAHHBIX Ha OOJBIIIOM 00beMe JAaHHBIX O CIydasX U UCXOAax
OKa3aHWs CIEUUAIN3NPOBAHHOM, B TOM YHCJIe BBICOKOTEXHOJIOTHYHON MeauuuHckoi nomoniu (BMIT) mamuenram npu BCK ¢ co-
myTcTBytommM auaraozom COVID-19.

Iean: AHanu3 BIMSHHUS HOBOI KOPOHABHPYCHOM HH(EKIIMU HA UCXObI TOCITUTATIN3AIMN TPU OOJE3HAX CUCTEMBI KPOBOOOPAILICHNSI.
Marepuaj u Metoasl: [Tpoananusuposana nuadpopmanus o 6oxee geMm 350 ThIC. caydasx rocnuTanusanuu nanuentos ¢ bCK B yc-
nousix nangemun COVID-19, u3 koropsix B 1875 ciyyasx Obu1 ycTaHOBIIeH conyTcTBytomuid tuario3 COVID-19. Hcrounukom
UH(OPMAIINHU SABISIOTCS 00€3JIMUCHHbIE peecTphl c4eToB 1o O0s3aTeIbHOMY MEAUIIMHCKOMY CTPaxOBaHUIO. JIJIs OLIEHKH MOTy4eH-
HBIX JIaHHBIX MCIOJIb30BAINCH METO/bl ONMCATEIbHON CTATHCTUKH, IPOCThIe (HEB3BEIIECHHbIE) cpefHeapu(MeTHIecKue BeIndu-
HBI, CpEIHNE BEITUYHHBI, Y/ICIbHBII BeC 3HAUYCHUH IOKa3aTelnel, cpelHeKBaIpaTHIecKoe (CTaHIapTHOE) OTKIOHEHHE OT CPETHUX
BEJIMYMH. AHAJIN3 U OMUCATEIBHYIO YaCTh PA0OTHI IPOBOIMIIN ITPH MOMOIIY ITAKETa IPOTrpaMM Juist paboTsl ¢ TabmuiamMu Microsoft
Excel.

Pesyabrarer: Vcxonbl rocnutanu3anuid rpynn nanueHToB ¢ mogo3peHneM Ha COVID-19 wnm ¢ mOATBEp)KASHHBIM THATHO30M
COVID-19 okazanuch 3HaUUTENBHO XyXe, YeM Y OCTaJIbHBIX NalueHToB. [Ipuuem yacToTa JIeTanbHBIX HCXOI0B CYIIECTBEHHO yBEIHU-
YHBaJach ¢ BO3PACTOM IAIL[IEHTOB M HE 3aBHCela OT BEIOOPA CIIoco0a JIEUeHNs — XUPYPTUUSCKOTO HIIH TEParieBTHIECKOTO.
BuiBogbl: COVID-19 3HaunTensHO OCHIOXKHSET OKa3aHHE MEJUIMHCKOM MOMOIIM B YCIOBHSAX KpPYIIOCYTOYHOTO CTaIloHapa
npu BCK. Pucku onepaTriBHBIX BMELIATENbCTB IIPU OOJIE3HAX CHCTEMBI KpoBooOpamieHus B coueranuu ¢ COVID-19 taxke Benukuy,
KaK U IpHU IPUMEHEHHH TepareBTUYECKUX TexHoaoruil. HeoOxonuma yHudukanys nokasaHuii ¥ NpOTHBOINOKA3aHUN K XUpypruye-
CKOMY JIGYE€HHIO COCTOSHUM, OTHOCSIIMECS K OCTPOMY KOPOHApPHOMY CHHIPOMY, B CIIy4asX HaJIW4us TaKOH COIMyTCTBYIOIIECH MaToI0-
run, kak COVID-19.

Knrouesvle cnosa: o0111ecTBEHHOE 3[0pOBhE M OpraHu3aius 3apaBooxpanenus, nangaemus COVID-19, okazaHue MEIUIIMHCKOM 1M0-
MOIIY B NEPUOA MaHIeMUH, OOJE3HU CHCTEMbI KpOBOOOpaIleHHs, 00Ie00NbHIYHAS JeTAILHOCTD, [OCIEONepallMOHHAs JIeTalb-
HOCTb, PEECTPbI CUETOB CHCTEMBI 0043aTEIbHOTO MEJUIIMHCKOTO CTPAXOBAHUS

Humupoeams: Kopxmazor B.T. Bnusuue Covid-19 Ha ucXopl rocruTanu3auii MaieHToB ¢ O0JIC3HSIMU CHCTEMBI KpOBOOOpallie-
Hust. Uunosayuonnas meouyuna Kyoanu. 2022;(3):43-51. https://doi.org/10.35401/2541-9897-2022-25-3-43-51

COVID-19 impact on hospitalization outcomes of patients
with circulatory system diseases
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Abstract

Background: The study is devoted to the impact of a new coronavirus infection in combination with other diseases on the hospitaliza-
tion outcomes.

Features of mortality in the population during COVID-19 pandemic, including from blood circulatory system diseases, have been
studied. However, there are few studies based on the large amount of data on the cases and outcomes of providing specialized high-
tech medical care to patients with cardiovascular diseases (CVD) and concomitant diagnosis of COVID-19.

Objective: The analysis of impact of a new coronavirus infection on the outcomes of hospitalization for circulatory system diseases.
Material and methods: Information about more than 350 thousand cases of hospitalization of patients with blood circulatory
system diseases in the context of the COVID-19 pandemic has been analyzed, of which in 1875 cases a concomitant diagnosis of
COVID-19 was established. The sources of information are the depersonalized registers of compulsory health insurance accounts.
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For assessment of the obtained data methods of descriptive statistics, simple (unweighted) arithmetic mean values, mean values,
specific weights of indicator values, a mean square (standard) deviation from mean values were used. The analysis and descriptive
part of the work were carried out by means of the Microsoft Excel spreadsheet software package.

Results: The outcomes of hospitalization of patients with suspected or confirmed diagnosis of COVID-19 were significantly worse
than in other patients. Moreover, the frequency of lethal outcomes increases significantly in correlation with the age of patients and
does not depend on the choice of treatment method — surgical or therapeutic.

Conclusion: COVID-19 significantly complicates provision of medical care in conditions of the round-the-clock hospital for blood
circulatory system diseases. The risks of surgical interventions for circulatory system diseases in combination with COVID-19 are as
high as with the use of therapeutic technologies. It is necessary to unify the indications and contraindications to surgical treatment of
conditions related to acute coronary syndrome in cases of the presence of such concomitant pathology as COVID-19.

Keywords: public health and healthcare organization, COVID-19 pandemic, providing medical care during the pandemic, circulatory
system diseases, hospital-wide mortality, postoperative mortality, registers of compulsory health insurance accounts
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BBepeHne

Komop6umHocTs, cBsazanHas ¢ COVID-19, seisercs
3HAYUMBIM (PaKTOPOM HEOIAroNMpHITHOTO MPOTHO3a Te-
geHus 3a00eBaHus. [Ipu 5TOM BO3MOXKHO JTOTIOTHHUTEh-
HOE TTOBPEKACHUE CEpIIla U COCYAOB, CIIOCOOCTBYIOIICE
BO3HUKHOBCHHIO CEPJICYHO-COCYIHUCTHIX OCIOKHECHUN
U YTSDKEJICHHIO TeueHMsI 0oe3Hu. PacpocTpanenue ko-
POHABHPYCHOM WHMEKIINU TaKXKe MPEICTABISIET 0COOYI0
OTNAaCHOCTh B OTHOIINEHUW JCKOMITCHCAIIMH HMEIOITUXCS
XPOHUYCCKNX 3a00JeBaHUHN, CTEIN(UICCKOTO ITOpaXKe-
HUSL CEpACIHO-COCYANCTON CHUCTEMBI, 0COOCHHO, B CIy-
yae Tsoxesoro teueHus [1-3]. K Hacrosmemy BpeMeHu
JKCIIEPTaMHU U3yUeHBI OCOOCHHOCTH CMEPTHOCTH HaceJe-
Hus B nepuon nangemun COVID-19, B Tom guncie ot 60-
nesneit cucremsl kpoBooOpamenus (BCK) [4, 5]. Onnako
MaJIo0 HMCCIEJOBAaHMM, OCHOBAaHHBIX Ha OOJBIIOM 00beMe
MAHHBIX O CIIyYasx TOCIHUTAIU3AINHU, CONEPKAIINX aHa-
TUTHYECKYI0 MH(POPMALKIO O KOHTUHTECHTAX IPOJICUCH-
HBIX W MCXONAaX OKa3aHHs CHEIHaTU3UPOBAHHOW, B TOM
YUCTIE BBICOKOTEXHOJIOTUYHON MEAUIIMHCKON TTOMOIIHN
(BMII) marmentam npu BCK ¢ comyTcTByIOIMM 1HarHo-
3om COVID-19.

Uenb

AHanm3 BIUSHUS HOBOW KOPOHABHPYCHOM MH(EKINN
Ha MCXO/IbI TOCIUTATIN3ANNN TPH O0JIE3HIX CUCTEMBI KPO-
BOOOpaIIeHHs.

MaTtepuan n meropbl

B perpocriekTHBHOM HcCiIeI0BaHUH HaMH TpOaHaIH-
3UpOBaHbI JaHHbIE 0 357633 ciayuasx rocHUTaIN3alun
(183804 cmrygas B 2020 . u 173859 ciygaeB B 2021 1)
B KPYIJIOCYTOYHBIE CTallMOHAPHI IMMAIIHEHTOB C OCHOBHBIM
JMarHO30M, OTHOCSIIUMCS K Kiaccy «bomne3Hu cucremsl
KpoBooOpamenus». B 1875 ciaydasax Obu1 ycTaHOBIIEH
comyrcTBytommii muarao3 U07.1 (COVID-19 monreepxk-
JIeH J1a00paToOpHBIM TEeCTHpOBaHHWEM), a y 1931 — U07.2
(COVID-19 pmarHocTHpOBaH KIMHWYECKA U (WIIH)
SMHUIEMHOJIOTHYECKH, HO J1abopaTopHBIE HCCIIEN0Ba-
HUS HEYOeAMTENbHBl WIM HEAOCTYHHbI). McTOYHHMKOM
UHQOPMAIMK SABIAINCH OOE3JTMYEHHBIE PEeCTPhl cue-
ToB 1o OO0s3aTeTbHOMY MEIUIIMHCKOMY CTPaXxOBAHHUIO
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(OMC), npenocrasnennsle TeppuropuanbHbIM (HOHIOM
00s13aTeTIBHOTO MEAMIIMHCKOTO CTPaxoBaHHUs CyOBEKTa
Poccuiickoit @epepanuu. PeecTpsl CUETOB BKIIIOUAIOT
CBEJICHUSA O BO3PACTE U MOJI€ MAIUEHTOB, OCHOBHOM U CO-
MYTCTBYIOIIEM 3a00JICBaHUAX, JITUTEIHHOCTH TOCIIHTAIH-
3aIli¥, HAUMEHOBAHUH KIMHUKO-CTATUCTHYECKOH TpyTI-
Ibl, K KOTOPOM OTHECEH CAy4ail FOCIUTAIN3ALNN, HCXOE
TOCHUTAIN3AIMN, CTOMMOCTH OKa3aHHOW MeIUIIMHCKOM
nomoiy. Taxke B peecTpax CoOmepKUTCS MHGOpMAIMs
o HoMepe nonrca OMC rocnuTann3upoBaHHOTIO MAllUEH-
Ta. DTO TI03BOJIMIIO BEIYHCIATE KOJIUIECTBO (PH3HUECKIX
JIUI, KOTOPBIM OBUIM OKa3aHbl OOBEMBI MEAWITMHCKON
nomo1y, u3Mepsemsle B cucreme OMC, B «ciydasix To-
CHHUTAIU3aLUN» KOTOPBIX, KaK MU3BECTHO, HA OTHO (PU3H-
YeCKOe JIMLO MOXKET IIPUXOANTHCS OoJIee OTHOTO 32 OTpe-
JeJIeHHBII nepuoa BpeMeHu. PacueTsl 0011e001sHUIHON
JICTAIBHOCTH B CTAl[MOHApe OIPaHUYMBAJIIHNCH CIIydasMu
TOCTIMTAIM3ALUH TalUeHTOB, I KOTOPBIX MOXKHO OBLIO
OTIPENeNTUTh MOJHYIO MPOIOIDKUTENFHOCTE MTPEOBIBAaHMS,
B YaCTHOCTU TEMH, KTO JOXKHJI O BBIIHCKH WM yMep.
JUisl OLIEHKH NOyYEHHBIX NaHHBIX HCIIOIb30BAIHCh Me-
TOZBI OMMCATEIbHON CTATUCTUKHU, IPOCTHIE (HEB3BELICH-
HBIE) CpefiHeapu(hMETHIECCKIE BETMINHBI, CPEHNE BEJIH-
YUHBI, [IOKA3aTeIM YACIBHOIO Beca 3HAYCHUH MoKa3are-
e, cpeqHeKBagpaTHIecKoe (CTaHAapTHOE) OTKIIOHEHHE
OT CPEJHHX BEINYNH. AHAIIN3 U ONHMCATEIbHYIO YacTh pa-
60TBI TPOBOAMIIM P ITOMOIIH MTAKeTa MPorpamMM AJs pa-
0otsl ¢ Tabmuuamu Microsoft Excel.

Pesynbratbi

Bcero 3a uccnenayemsrit nepuop B peectpax OMC co-
nepkutcs uapopmMarusa o 357663 cirydasx rocrmuTann3a-
mun 171992 my>xunn (cpemnnii Bo3pact 61,3 +21,1 roxa)
u 185671 xenmunsl (cpeqamii Bo3pact 68,8 £ 18,9 ner)
¢ BCK. OcHoBHBIE 00BEMBI MEAUIIMHCKON TTOMOIITH OBLITH
OKa3aHbl B TOCYIapCTBECHHBIX MEAUIIMHCKUX OPraHU3aIIN-
sax — 94,3% (372498 ciyuaeB rocIUTAIU3ALUN).

CpenHsisi IIUTENbHOCTh JiedeHus cocTaBmia 8,4 =+
4,3 nus, ymepio 26846 nauueHToB, U3 HUX 11863 Myx-
yuHbl U 14983 >KEHIWHBI, YUCJIO CIIy4yaeB IEpeBoaa
Ha apyroi mpodmis — 7515, B apyrue JIIY — 5219,
JIeYeHHE TMPEePBaHO IO WHULIMATUBE HamueHTa — 1846,
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MepeBoJbl B JHEBHOW cTanuoHap — 712, caMOBOJIBHO
pepBaHHOE JicueHue — 99, JeueHne MpepBaHo 110 HHH-
nuatuse JIITY — 39. Beero 3a 2020 1. mo noBogy bCK
MEIMIIMHCKAs TOoMOoIIb oka3zaHa 90881 nanuenty (¢pusn-
geckoMmy Juny), 3a 2021 r. — 87108 manuentam (¢pusn-
geckuM JuraMm). Takum oOpa3oM, Ha OTHOTO MAITMEHTA
(pm3nueckoe nmumo) B cpenHeM B 2020 T. IpUXOIUTCS
2,02 cnyvas rocnutanusamnuu, B 2021 . — 1,99 cnyuas

(puc. 1).

2020 rop

Yucno cnyyaes rocnutanusauun  REEE

H1cno nposieveHHbIX 60MbHbIX
(dbmsnyeckux nuuy)

AHaM3 CilydaeB TOCIUTANU3AlMA MO0 MATHIET-
HUM BO3PacTHBIM TpyIIaM MOKa3aj, 4TO CPEAUd MyX-
yyH, crpajaronmx BCK ¢ comyTcTByromuM AHarHo3oM
COVID-19, nanbonee pacnpoctpaneH Bo3pact ot 60 1o
69 ner, y xenmuH — 80-84 roxa (puc. 2). Cpean ciayda-
eB rocrutanu3anuy MyxanH ¢ BCK u comyrcTByrommm
muaraozoM COVID-19, kak u B cirydasx 6e3 COVID-19,
HanOoJiee pacIpoOCTPaHEHHBIN BO3PACT Cpeld MY>KUUH —
ot 60 o 64 ner, cpenu xeHmuH — 80—84 rona (puc. 3).

2021 rop

1739

Pucynox 1. Coomnowenue 200086020 yucia ciyuaed 20CRUMAaIU3ayuy 8 Kpy2nocymounviii cmayuonap no noeody bCK u uucaa

cocnumanusupoBannblx qbu:mttecxux Jauy

Figure 1. The ratio of annual number of hospitalization cases in the round-the-clock hospital for circulatory system diseases and

the number of hospitalized individuals
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Pucynor 2. Pacnpedenenue cnyuaeg eocnumanuzayuu nayu-
EHMO8 MYIHCCKO20 U dHcerckozo nona ¢ BCK be3 conymemey-
toweeo ouaerosa COVID-19 no namuiemuum 603pacmHbiM
epynnam

Figure 2. Hospitalizations distribution of male and female
patients with cardiovascular diseases without concomitant
diagnosis of COVID-19 by five-year age groups
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Pucynox 3. Pacnpedenenue ciyuaes cocnumanuzayui nayieH-
mog MysxHccko2o u srcenckoeo noaa ¢ BCK u conymemeyrowum
ouaznozom COVID-19 no namunemuum 603pacmuuvim 2pyn-
nam

Figure 3. Hospitalizations distribution of male and female
patients with cardiovascular diseases and concomitant
diagnosis of COVID-19 by five-year age groups
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Pucynok 4. Cmpyxmypa cryuaes eocnumanuzayuu nayueumos ¢ bCK ¢ conymemesyrowum ouaenozom COVID-19 u 6e3 mako-

6020

Figure 4. The structure of hospitalization cases of patients with cardiovascular diseases with and without concomitant diagnosis

of COVID-19

HauGonee dYacThIMH NPUYMHAMH TOCIHTATH3AINH
SIBJISLTACH uieMuueckas 6one3ns cepana (MbC) u nepe-
opoBackymsapusie 6one3nu (LIBB). [Ipuuem cpenu ciyda-
€B TOCTINTAN3AIINH MTAIIUEHTOB C COITYTCTBYIOIINM JTHar-
Ho30M COVID-19 Ha nepBoM MecTe IO YacTOTe IOCIH-
tamu3auu — [IBB, a y marieHToB 6e3 COmyTCTBYIOIIETO
nuarHo3a COVID-19 — UBC (puc. 4).

C conytctByrommmM auarHozom COVID-19 no noso-
ny BCK 3a uccnenyemslii mepuon B oOmiel CI0KHOCTH
3aperucTpupoBaHo 3788 ciydaeB rocnurald3aluu —
1818 myxuun (48,0%) u 1970 xenmun (52,0%). Cpen-
HUI BO3pacT MAalMEHTOB 000X MONOB cocTaBmi 70,4 +
10,2 net, mpu 3TOM MyX4uH — 66,4 TOnNa, KEHUIUH —
74,0 rona. CpenHsis AJIMTEIbHOCTD JICYCHHSI B paMKax OJI-
HOTO ciayd4as coctaBuwia 7,1 + 4,8 aus, y Mmyx4uH — 6,7 £
3,4 nHs, y )KeHIuH — 7,5 + 2,2 nus. Y3 ykazaHHOTO uncia
ciy4aeB rocnutanuzaiuu 3434 ciayuasi cBA3aHbI ¢ OKasa-
HUEM CHCIHATU3UPOBAHHON MEAWIIMHCKOW ITOMOIIH CO
CpenHel JUIUTEeTLHOCTRIO TocnuTanu3anuu 7,7 = 3,1 nu4,
354 cnydas — ¢ oka3aHHEM BBICOKOTEXHOJIOTHYHON Men-
LMHCKOM MOMOLIM CO CPENHEN IJIUTENBHOCTBIO TOCIIUTA-
ymzanmu 1,1 £ 0,5 qus.

be3 conyrcrBytomero nuarnoza COVID-19 3a wuc-
clenyeMblil Tepuoj] 3apeructpupoBano 353875 ciyua-
eB rocnutanu3anuu no nosoxy BCK: 170174 myxuun
(48,0%) u 183701 xenmuna (52,0%) — KOHTpOJIBHAS KO-
ropra. M3 yka3aHHOTO 4mcia CIy4aeB TOCHUTAIN3ALNN
331420 cBsi3aHO C OKa3aHHEM CIELUATU3UPOBAHHOU Me-
JIMLIMHCKOM OMOIIM CO CPEeIHEN JUTUTEIbHOCThIO TOCIIH-
Talu3aluu Kaxaoro ciuydas 8,7 + 4,4 nus u 22455 ciny-
yass — BBICOKOTEXHOJIOTHYHON MEIUIIMHCKON ITOMOIIH
CO CpelHeW UIMTENbHOCTHIO rocmuTanuzanuu — 3,1 =+
0,9 mus.
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Onpenenena Hauboyee cymecTBeHHas (Ooiee dem
TpEeXKpaTHas) pa3HHUIA B CPOKaX JICUCHUS MEXIY HC-
ClIeyeMbIMH KOTOopTaMu OOJBHBIX 10 pyOpuke «lpyrue
¥ HEyTOYHEHHBIE O0JIE3HH CHCTEMBI KPOBOOOpALICHHS,
BKJIIOYAIOIIEH TaKWe IHArHo3bl, KaK 3aCTOHHAs cepred-
Hasi HEJIOCTaTOYHOCTh, KapAMOMHONATHH, HapyIIECHUS
cepledyHoro puTMa M Apyrue. Hammenbpmas — npu 6o-
JIe3HIX nepudepruuecKux cocymon (puc. 5).

W3 uncna cmyyaes rocniuTtanuzanyu i nedenns bCK
¢ comytctBytomeM auaraozom COVID-19 3a nmBa roma
B 3159 cnydadx NmpoBeNEeHO TEparneBTHUECKOE JICUEHUE
(83,4%) u B 629 caygasx (16,6%) — Xxupyprudeckoe Jie-
yeHue. M3 yucna ciryyaeB rocruTaiu3alyy IJisl JTe4eHUs
BCK 6e3 conmytcTBytomero guaraoza COVID-19 3a nBa
rora B 303860 ciydasx BBINOJHEHO TEPaNeBTUUECKOE
neuenue (85,9%) u B 50015 (14,1%) — xupyprugeckoe
JIeYeHue.

Ha pucynkax 6, 7 mpencraBlieHO pacrpeelieHue
CIIy4aeB CMEPTH MAI[HEHTOB MY>KCKOTO U )KEHCKOTO IToJia
¢ BCK 6e3 comyTCTBYIOIIETO U C COMYTCTBYIOIIUM JIHAr-
Ho30M COVID-19 no msaTuiaeTHUM BO3PACTHBIM TpYII-
mnam.

W3 cymmapHOro 9mcna ciydaeB TOCHHTAIH3ALUU
s sredenuss bCK  6e3  comyrterByromiero amartHosa
COVID-19, 332233 3akOHYMIIUCH BBITUCKON WM CMEp-
Thto manmenta (92,9% orT olmiero yucna ciaydaeB To-
cruTanu3anuu), ymepio 25520 genosex (7,7%), U3 HEX
11294 my>xunHbl 1 14226 xKeHIIUH.

OOmie0oNpHUYHAS JIETATHHOCTh IPH TEpaleBTHYC-
ckoMm JredeHnn mnanueHtoB ¢ bCK, He mHpuumposan-
Heix COVID-19, cocraBuna 7,8% (BBIIMCAHO U yMEPIO
292276 manuMeHToB, U3 HUX ymepio 22834 uyenoBeka),
MOCJICOTIepaIliOHHAs JIeTalbHOCTh — 7,3% (BBIIHCAHO
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Pucynox 5. Cpeoussa onumensnocms cochumanusayuu nayuenmog ¢ BCK ¢ conymemayiowum ouaenozom COVID-19 u 6e3 ma-
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Figure 5. Average hospital stay duration in patients with cardiovascular diseases with and without concomitant diagnosis

of COVID-19
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Pucynox 6. Pacnpedenenue cnyuaed cmepmu NayueHmos
mydHcckozo u dicenckoeo noaa ¢ BCK 6e3 conymemgyrouezo
ouaznosa COVID-19 no namunemuum 803pacmusim epynnam
Figure 6. Deaths distribution of male and female patients
with cardiovascular diseases without concomitant diagnosis
of COVID-19 by five-year age groups
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Pucynox 7. Pacnpedenenue cnyuaee cmepmu RAYUEHMOS
MydHcCcK020 U drcerckoeo noaa ¢ BCK u conymemeyrowum oua-
enozom COVID-19 no namunremuum 603pacmuvim epynnam
Figure 7. Deaths distribution of male and female patients
with cardiovascular diseases and concomitant diagnosis
of COVID-19 by five-year age groups

47



VIHHOBaLmOHHan megunumHa Kybanu. 2022;(3):43-51 / Innovative Medicine of Kuban. 2022;(3):43-51

u ymepio 37011 mauueHToB, U3 HUX ymepio 2686 demno-
BEK).

W3 cymmapHOro wumcina Ccliy4yaeB TOCIHTAIIN3a-
nuu s nedeHuss BCK ¢ comyTcTByromeM IuarHo3oM
COVID-19 3akoHYMINCH BBIMMCKOM WIH CMEPTBIO Ma-
rueHTa 2946 ciyaaes (77,8% ot o0miero uncia cirydacn
rocnuTanu3anun), ymepiao 1326 uenosek (45,0%), U3 HUX
569 myxuuH (42,9%) u 757 xxenmuH (57,1%).

OO6mebonpHUYHAS JIETATBbHOCTh TNPU TEpaneBTHYE-
ckoM JsedeHun nanveHToB ¢ BCK, mHQUIMpOBaHHBIX
COVID-19, cocraBuna 44,9% (BBIIECAaHO W yMEPIO
2650 nmanmenToB, U3 HUX ymepsio 1190 6oNBHEIX), TOCITe-
orepanoHHast JIeTabHOCTh — 45,9% (BBITUCAHO U yMep-
710 296 ManyeHToB, U3 HUX ymepio 136 4yenosek).

Haubonee 4acto B KayecTBE OCHOBHOTO JHMarHo3a
TIPH PETUCTPALINY CITy9IaeB CMEPTH MAIUECHTOB KaK C Tuar-
Ho30M COVID-19, Tak u 6e3 TakoBOTO, B peecTpax yKa-
3BIBAJINCH TUArHo3bl u3 pyopuk «llepedpoBackymisipHbIe
Oone3Hny, «Mmemudeckas Oone3Hb cepaua», «Jlpyrue
Oonesnn cepuua». [Ipu 3TOM cpemHUil BO3pacT ymep-
X ¢ comyTcTBytommM auarHozom COVID-19 nHa ron
MEHBIIIE, YeM yMepInx 0e3 COMyTCTBYIOMIETO TUAarHo3a
COVID-19 (Tabmuma).

CTOHUT OTMETHTH, YTO MAIUEHTHI C COIYTCTBYIOIIHM
nuarHozom COVID-19 noutu B 1,5 pa3za yaie ymupanu
MIPY OCHOBHOM JIMIarHO3¢ LepeOpOBacKyIsIpHbIE 00NE3HU
1 B 4,6 pa3a daie Mpyd OCHOBHOM JIMarHO3€ cepieuHas
HEJOCTAaTOYHOCTh W PaziNUIHbIe (OPM KapIUOMHOIIA-
THH (B TOM YHCIIE aIKOTOJIEHOTO TE€HE3a), €M MMalueHTHI
13 KOHTPOJIBHOH KOTOPTHL.

CpenHuif BO3pacT yMEpIIMX MY>KYMH C COITyTCTBY-
romuM auarsozoMm COVID-19 npu okazaHu#M MEIMIIMH-
ckoit momortu B cranronape nmpu bCK cocrapmsn 71,1 +
13,8 rona, »xeramus — 77,5 + 14,4 rona. [Ipu ananmse o -
TUJICTHAM BO3PACTHBIM TPYIIIaM ¥ MYXXIUHBI, U JKCHIIH-
HBI C conyTCTByIOIMM auargozom COVID-19 npu okaza-
HUU MEIUIMHCKOM oMoy B ctaiuonape npu bCK nau-
0oJjiee YacTo YMUpPATU B Bo3pacTHol rpymnme 80—84 roma
(18,8% ymepuux My>xauH U 29,2% yMepuInux *KeHIIUH ).

C ydeToM BO3pacTHON CTPYKTYPHI YMEpIIHX HaOIIO-
Jlayiach HanOosee CyIecTBEHHAs pa3sHHUIA MEXIY MOJTaMu
B Bo3pacTHOH rpymie 90-94 roma (ymepio 66 >KeHIIUH
u 13 myxuuH), B rpyrmie 85-89 nert (ymepio 113 sxeHIuH
u 42 Mmy>xuuHsl), B rpynne 80—84 rona (ymepna 221 xeH-
nwHa U 107 My»X4uH).

U3 ducia ymepmux ¢ COIMYyTCTBYIOIIMM THATHO30M
COVID-19 nepeHecnu XuUpyprudeckoe BMEIIATEIbCTBO
136 mammenTtoB (10,2% OT Wmcia yMepIiwx), CpeaHUH
Bo3pact 72,4 £+ 11,5 roma. C yueToM 0O0IIIEero 9uciia mpo-
onepupoBanHbIXx ¢ BCK manueHToB U3 KOropThl JIUI] € CO-
myTcTByromuM auaraozom COVID-19 (296 mauueHToB)
MocJeonepanroHHas JIETAIbHOCT cocTaBmia 45,9%.

Cpenu TpoOTIEPUPOBAHHBIX W YMEPIIUX TAIMEHTOB
¢ comyrctByromuM muaraozom COVID-19 wmaumbonee
9acTO B KauyecTBe OCHOBHOIO JWarHo3a OBbUTH yKa3a-
HBI TPaHCMYpalbHBI HH(MapKT Muokapraa (60 ciydaen
i 44,1%) u uadapkr mo3sra (19 caygaes umu 14,0%).

W3 uncna ymepmmx 0€3 COMyTCTBYIOMIETO AMArHO3a
COVID-19 nepeHecnu XuUpyprudeckoe BMEIIATEIbCTBO
2686 nanuentoB (11,7% ot umcna ymepmnx), CpeaHuit

Tabnuua

Pacnpenesienne ciiydyaeB cMepTH NAIMEHTOB ¢ 1MarHo3oM u 6e3 guarao3a COVID-19

€ Y4eTOM OCHOBHOTro0 quarHo3a no MKb-10
Table

Deaths distribution in patients with and without diagnosed COVID-19,
considering the main diagnosis at the level of ICD-10 rubrics

0e3 nuarnosza COVID-19 ¢ quarso3om COVID-19
HanmenoBanne pyopuxu MKB-10 ymepJo cpeaHuii ymepJio cpeHui
o BO3pacT o BO3pacTt
Abc. Yo YMepuInx Adbc. Yo YMepuInx
IepebpoBackysipHbie OOIE3HH 12388 48,5 73,4 909 68,6 75,2
HNmemmndaeckast 001e3Hb cepia 9309 36,5 75,7 367 27,7 74,7
Jpyrue 6one3nu cepaia 1540 6,0 67,1 16 1,2 62,5
bonesnu aprepuii, apTepron U KanuuIsIpoB 1528 6,0 74,3 14 1,1 72,9
Bone3nu BeH, TUM(paTHYECKUX COCYIOB 301 12 64.1 > 0.2 51,0
1 TUM(QaTHIECKHX y3II0B
Jlerounoe cepare u HapyIICHUS 296 12 65.9 14 1.1 70.5
JIETOYHOTO KPOBOOOpAIIECHHS
Bonesnu, xapakrepusyromumecs 9] 0.4 69.4 3 0.2 67.7
MTOBBIIICHHBIM KPOBSIHBIM JIABJICHHEM
XpOHUYECKHE PEBMATHIECKUE OONE3HU 59 02 74,7 1 0.1 88.0
cepana
Jpyrue u HeyTOYHEHHbIE 00JIe3HU CUCTEMbI ] 0.0 794 0 0.0 )
KpOBOOOpAICHHS
O6umii wror 25520 | 100,0% 71,5 1326 100,0 70,3
(cpeanee 3HaUYeHMe)
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Bo3pact 72,5 = 11,2 romga. C y4eToMm 0OIIero 4uciia mpo-
onepupoBaHHbiXx ¢ BCK mannueHToB U3 KOHTPOIBHON KO-
roptsl JuIl (34325 manueHToB) MOCIeonepanuoHHas Jie-
TaJbHOCTH cocTaBuia 7,8%.

Cpenu mpooOTnepUpPOBaHHBIX W YMEPIIUX TAIlHEHTOB
6e3 comytcTBytomero auarHoza COVID-19 naubomnee
9acTO B KaueCTBE OCHOBHOTO JHarHo3a OBUIM yKa3aHBI
OCTPBIH TpaHCMYpPaJIbHBIH HHAPKT Muokapzaa (766 ciy-
qaeB Wi 28,5%), a TaKkKe aTepoCKIepO3 HIDKHIX KOHEY-
HOCTEH, 3MOO0JIUS U TPOMOO3 apTepuil HUKHUX KOHEYHO-
creit (641 ciygait nwmu 23,9%).

CTOUT OTMETUTH, 4TO U3 2686 MAIMEHTOB, YMEPIIUX
MOCIIEe TIEPEHECEHHOTO XUPYPTUIECKOTO BMEIIATEILCTBA
Y 3apEeTUCTPUPOBAHHBIX B peecTpax cuetoB OMC kak ma-
LIMEHTHI C OCHOBHBIM Auarno3om u3 kiacca BCK, 547 qe-
noBek (20,4% ot o01iero 4uciia yMepInnux, CpeIHuil BO3-
pact 76,1 £ 13,8 5iet) ObUIH TPOOTIEPUPOBAHBI HA KOCTHO-
MBIILIEYHOM CHUCTEME.

[Tpu 3TOM MOUTH BCEe OOJBHBIE C COMYTCTBYIOLIUM JIU-
araozom COVID-19 nepenecin omeparmm 100 Ha cep/I-
e, Jmbo Ha cocynax (91,2%). 13 280 GonbHBIX mocie
XUPYpPrHUECKOTO BMEIIATEIhCTBA C COIMYTCTBYIOIIAM
nuarao3zoM COVID-19 Tonbko 2 4emoBeka ObLIH TPOOIIe-
PUPOBaHBI B YACTHBIX KIIMHUKAX.

[Ipu JreTanbHBIX HCXOMaX TMPH TEPANCBTUICCKUX
ciryuyasx JieueHus BCK 6e3 comyrtcTByromero nuarto-
3a COVID-19 nambonee wacTo B Ka4eCTBE OCHOBHOTO
JIUarHo3a ykasbiBajicsi uHGpapkr mosra (4250 cioydaes
n3 22834), npu XupyprudecKoM JICUeHHN — aTePOCKIIEPO3
aprepuii kKoHeuHoctel (551 crmydwait uz 2686). Ilpu ne-
TaBHBIX FCXONAX MPHU TEPANECBTUUCCKUX CIydasx Jede-
Husa BCK ¢ conyrctBytomem auarnozom COVID-19 nau-
0oJee YacTo B KA9€CTBE OCHOBHOTO TUArHO3a YKAa3bIBAJICS
nHpapkT Mo3ra (667 ciydaes u3 1190), mpu xupyprude-
CKOM JIEYEHUH — OCTPBIi HHpapKT MuOKapa (56 ciydaes
u3 136).

O6cyxpeHune

Bo MHOrUX nccnenoBaHusX, MOCBSIEHHBIX HOBOH KO-
pOHaBUPYCHOH HWH(EKINH, MOAUYEPKUBAIOTCS PasIndus
B II0Ka3aTessiX 370pPOBbS MALMEHTOB, HH()UIMPOBAHHBIX
u He uHuuupoBanHsix COVID-19 [6, 7]. UMmetomuecs
JIAHHBIE TaKOKe YKa3bIBAIOT HA TO, YTO 3a00JIeBaHNUs, TIPH-
BOJSILIHME K TOCTITAIN3AINH, MOTYT CYIIIECTBEHHO OTATO-
IIaTh TE€YEHWE HOBON KOPOHABHPYCHON OOJE3HM M YXYyA-
marh Ucxonnl jiedeHus [8]. OmHako Bce emie HEMHOTO
WCCIIEIOBaHU, BBITIONHEHHBIX Ha OOJBIIMX MacCHUBax
JAHHBIX O KOHKPETHBIX CITy4yasX OKa3aHUSA MEIUIMHCKON
oMo npu coueranuu bCK 1 HOBOI KOpOHaBUPYCHOM
nH(EKIH, KaKk COMYyTCTBYIoIIero 3aboneBanus. Takue
WCCIIEIOBAHUS TTO3BOJISIIOT BECTH HaONIIOEHNE PEecTPOB
CUETOB, UCIONB3yeMbIX B cucteMe OMC.

Peectprr cuetoB cuctemsl OMC B HacTosIee Bpems
SIBJISIFOTCSL YHUKQJIBHBIM HCTOYHHKOM CBEJICHHH 00 OKa3a-
HUU MEIULIMHCKOM NMOMOILY KOHKPETHOMY JinLly. PeecTpsl

cozepkar uHpopMaIuo 000 Bcel METUIIMHCKOH MOMO-
1A, OKa3aHHON MEAMIIMHCKOM OpraHu3allieu 3acTpaxo-
BaHHBIM JHIaM B cpepe OMC, u ABISAIOTCA OTHOBPEMEH-
HO OTYETHOCTBIO U OCHOBAHMEM JJISl OILIAThl yKa3aHHOU
MEIUIIMHCKOM oMoIu. B oTinune oT perucTpoB U MHO-
TUX WHBIX ()OPM OTUETHOCTH, PEECTPHI CUCTOB UCIIOIB3Y-
FOTCS 111 KOHTPOJIST 00BEMOB, CPOKOB, Ka4eCTBa M yCIIO-
BUI TpenoCTaBlIeHUs MEIMIMHCKON momoru o OMC,
9T0 00ECIIEUNBACT TOCTOBEPHOCTD COMCPKAIINXCS B HAX
cBenenuit [9].

BrinonHeHHOE HAaMU Ha OCHOBE pPE3yJbTaTOB aHAJH-
3a 353770 ciydaeB roCHUTAIU3alUUd B KpPyIIOCYTO4Y-
HBIA CTallMOHAp IMAlUEHTOB C JMATHO30M, OTHOCSIIIAMCS
K Kiaccy «bone3Hn cucteMbl KpOBOOOpAIlEHHsD», HCCIIe-
JIOBaHUE TTOKA3aJI0, YTO HECMOTPS MacIITabHOE Ieperpo-
¢wmposanne, B 2020 u 2021 r. KOEYHBIX MOIIHOCTEH
s 0opbOBI ¢ omacHOW HMH(QEKIuel, OKa3aHue MeIH-
IWHCKON TOMOINY B OOJHHUYHBIX YCIOBHAX HAIEHTAM
¢ bCK mpogomxkanocs [10, 11].

Hame uccnegoBanue mokasajo, 4TO 4acTOTa PETH-
CTpalMu comyTcTByromero auarsosa COVID-19 pac-
TET OJHOBPEMEHHO C YBEIMUECHUEM BO3PACTa MAIUECHTOB
¢ BCK. Tak, nanpumep, eciu B Bo3pacte 10 60 et nua-
rao3 COVID-19, kak comyTCTBYIOUIMH yCTaHABINBAETCS
B cpeaneM B 0,62% ciaydyaeB rocnuTald3alyy, TO B BO3-
pacTHOM rpynne crapiue 60 et yxe B 2,0% ciyuaes.

[TouTn moNOBMHA MAIMEHTOB C COMYTCTBYIOIINM THA-
rHozoM COVID-19, nepeHecmnux XUpyprudeckoe BMe-
IIaTeNLCTBO Ha cepte U (wiH) cocynax, ymepiu. [locie-
oTlepaIroHHas JEeTaJIbHOCTh Y 3TOM KOTOPTHI MAI[IEHTOB
OKa3aiach B 6 pa3 BBIIIE, 9YeM Y KOHTPOJIBHOH, XOTS pas3-
JIM4US B CPETHEM BO3pacTe MPOONEPUPOBAHHBIX OTCYT-
CTBYIOT, a HanOOJIee YacTOW MPUYNHON TOCHUTATIH3AINN
KaK y TEX, TaK U Y IPYTHX SBISUICS OCTPHINA HHDAPKT MUO-
Kapja.

BriABiieHHBIE HaMM Ype3BbIYAlHO BBICOKME IIOKa-
3aTeN TOCICONEPAITMOHHON JIETATBHOCTH y OONBHBIX
¢ COVID-19 cornacyrotcsi ¢ pe3yJabTaraMu HcclieoBa-
HUW Jpyrux aBTOpoB. Tak, Hampumep, aHaIu3 pPabOThI
XHPYPTrUUECKON CIyXOBI MHOTOIPOQIIBLHOTO CTalH-
OHapa B YCIOBHSIX MEPEHpOodMINPOBaHUS IS pabOTHI
¢ COVID-19, Beimonuennblit A.FO. KoponbkoBbIM, MOKa-
3all, 9TO MOCIEeONEPANUOHHAS JIETATLHOCTD Y MAIUEHTOB
¢ moaTBepxkJeHHbIM auarHozom COVID-19 moxer mo-
cruratb 75% [12]. ABTOpBI MOAYEPKUBAIOT, YTO paboTa
XUPYPrHUECKON CIYKOBI B YCIOBUSX HH(DEKIIMOHHOTO
CTalMoHapa JUIsl JIEYEHHUs HOBOM KOPOHABUPYCHOM HH-
(e uype3BbIYaiiHO CIOKHA, TpeOyeT HaIudusl KpyT-
JIOCYTOYHOH DHIOCKOMUYECKON CIy>)KOBI U PEHTTCHOO-
MIEPaIMOHHON C BO3MOXKHOCTBIO BBIITOJIHEHHUST HaubOoee
L[aAA1IIX BMEIIAaTEeNIbCTB.

Jpyrue sKcnepThl TaK:Ke OTMEYald, YTO MPH OpTraHu-
3aIiH XUPYPTUUIECKOTO JICUCHUS psiaa 3a00JIeBaHUH y ma-
nuentoB ¢ COVID-19 nyxeH ocobbiii moaxon. B yacTHo-
CTH, OTIBIT IPOBEACHUS MUKPOXUPYPrUUICCKUX OTIEepaIuit
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y MaIMeHTOB ¢ HEWPOOHKOJIOTHUECKUMU 3200JIeBAaHUAMU
WJIY COCYIMCTOM MAaTOJIOrMEN rOJIOBHOTO MO3Ta B COUETa-
Huu ¢ COVID-19, nonyuenssiit O.0. Kopronckoit u co-
aBT., IOKA3bIBAET, UTO, HECMOTPS Ha HAJIMYUE COMYTCTBY-
rorero auarHosa COVID-19, xauecTBO MEIMIIMHCKOM
MTOMOIIA OCTACTCS TOCTATOYHO BHICOKMM. OTHAKO B yC-
JIOBUSX OTCYTCTBUS €IMHBIX CTaHIAPTOB pabOTHI B IIe-
pUOI MaHAEMHUH MPH OKa3aHUU METUIIUHCKONW MOMOIIU
C WCIOJB30BAaHUEM XUPYPTHUCCKHUX TEXHOJIOTHH HE00-
XOIMMO COONIONATh psll TPEOOBAaHUH, TAKUX KaK PaCIIIH-
peHHUE MOKa3aHui I MAaJOWHBAa3UBHBIX BMEIIATEIHCTB
U TIpeKpalleHne IIAaHOBBIX OTepalnii Ha HEOTpPeIeIeH-
HBIH cpok [13].

OnHako CTOUT OTMETUTh, YTO CPEAHM MAIMCHTOB
¢ BCK, wuapummpoBanasix COVID-19, nmeramsHOCTH
KaK TPH XUPYPTHIECKOM, TaK M TPU TEPANCBTHICCKOM
JICUCHUH B 6 pa3 MPEBHIIIACT JETATBHOCTh KOHTPOJIBHON
KOTOPTBI.

W3 TodydeHHBIX pe3yabTaTOB TakXke oOpamiaer
Ha ce0s BHUMaHUe SBIICHHE, KOTOPOE HAIIPSIMYIO HE CBS-
3aH0 ¢ BiImsHHEeM COVID-19 Ha mcxompl rocnuTain3a-
IIUU ¥ MOXET OBITH OOHAPYKEHO TOJIBKO TP MOJIUIICBOM
ydere 00beMOB OKa3aHHOM MeIUIIMHCKON nmoMoIu. Peup
UIET O IByKPATHOM Pa3INYMN KOJUIECTBEHHBIX ITOKa3a-
TEJICH TOIOBOTO 00BeMa OKa3aHHOW B YCIOBUAX KPYTIIO-
CYTOYHOI'O CTallMOHAapa MEIUIIUHCKON TOMOIIH 110 YUCITY
CIIy4aeB TOCTUTANHM3AINHA U YUCTY MPONCUCHHBIX (HhU3H-
YeCKUX JUI. JIpyruMu ciioBamMu, peasbHOE YHCIIO0 TOCITH-
TaJU3UPYyEMbIX B TE€UCHHE rojla OONBHBIX Jtofel B 2 pasa
MEHBIIIE, YeM CBEICHUS, KOTOPBIE OTPAXKAIOTCS B hopMax
OenepanpHOTO cTatncTHdeckoro Haomromerns (Ne 30,14)
B rpade «YucCIo BBIOBIBIIMX OOJNBHBIX». DTy OCOOCH-
HOCTh B2)KHO yYWTBIBATH MPHU MPUHSITHH COOTBETCTBYIO-
MUX YIPaBICHYSCKUX PEIICHN, 0COOCHHO B YaCTH IUIa-
HUPOBaHUS 00beMa MEPONPHUATUH O NPOPHUIAKTUKE 3a-
OosieBaHMH U PECTPYKTYPU3ALUH MEAULIMHCKON TTOMOIIT
IO YCIIOBUSIM €€ OKa3aHUsl.

Taxke Npu U3y4YEHUH PEECTPOB YCTAHOBIIEHBI aHO-
MaJBHO KOPOTKHE CPOKHA TOCHHUTANU3AIMH B CIydasx
OKa3aHMS BHICOKOTEXHOJIOTUIHOW METUITMHCKON TTOMOIITN
(1-3 nHsa). Bo3MOXXHO, METUITMHCKUMU OpPTaHU3alMSIMU
MPAKTUKYETCS pa3fesIeHHe OMHOTO MOITHOTO (3aKOHYEHHO-
T0) CITydasl OKa3aHUs CIICIHATN3NPOBAHHOMN, B TOM YHCIIC
BBICOKOTEXHOJIOTMYHON MEIUIIMHCKOM MOMOIIM Ha 2 He-
MONHBIX (HE3aKOHYEHHBIX) cirydas yedeHus: 1) BMII —
C TIPUMCHEHHEM BBICOKHX MEIUIIMHCKAX TEXHOJO-
ruid (HampuMmep, CTEHHPOBAaHHE KOPOHApPHBIX apTepuit
IIpU OCTPOM HH(pAPKTEe MHOKapa C JUIUTEILHOCTHIO JIeue-
HUS B COCYAMCTOM LieHTpe 3 AHsS BMecTo 12 mo cranjap-
Ty (mpuka3 Munzapasa Poccun ot 01.07.2015 Ne 404#n);
2) crenuanu3upoBaHHAs MEAWIMHCKas — 0e3 MpHuMeHe-
HUS BBICOKMX TEXHOJIOTUH Ha KOWKE TeparneBTUYECKOTO
npoGwWIs ¢ JTUTEIBLHOCTRIO JeueHus 8—10 aueid. Takum
00pa3oM, UCKAXKAIOTCS CTATUCTUICCKUE JAHHEBIE O YUCIIE
3aKOHYCHHBIX CIYYaeB JIEUCHUS, KOTOPHIC OTINYAIOTCS
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TEeM, YTO COZIEPKAT BCE IIEMEHTbHI MEJULIMHCKON ITOMOIIIH,
OKa3bIBAEMON B CPOKH, HEOOXOAWMBIE JUIS JOCTHKCHUS
TUTAHUPYEMOTO Pe3yNbTaTa rOCIIATAIN3alHH.

CTouT Takke OTMETUTh, YTO CYILIECTBEHHAs YacTh Ma-
IIUEHTOB, YMEPIINX MOCIe XUPYPrHUECKOr0 BMEIIaTeNb-
CTBa M 3apETUCTPUPOBAHHBIX B peecTpax cuetoB OMC
KaK IallUeHTHl ¢ OCHOBHBIM AMarHo3oM u3 knacca bCK,
MIEpEeHeCId ONepaluyd He Ha CEepAlle, a Ha KOCTHO-MBI-
nieyHoi cucreme. Ilpu BeneHUU CTaTHCTUYECKOTO ydeTa
3T CITydau MOTTH OBITh OTHECEHBI K OOMEeO0NbHIIHON
neranbHOCTH NIpH BCK, a He k mocneonepanoHHON Je-
TaJbHOCTHU IIPH ONEpALUSAX Ha CYCTaBax, YTO TAKKE MO-
JKEeT MPUBECTH K HEBEPHBIM OIIEHKaM KadeCcTBa OKa3aHHON
MEIUITMHCKON TOMOIIIH.

3aknioyeHne

B ycnoBusix manpemun COVID-19 npu neuenun
Oosie3Hel cuCTEeMbl KPOBOOOpPAILICHUS B CTAaLlMOHApe
UCXOZBl TOCTIUTATIN3ALMMI TPy MallMEHTOB C MO03pe-
aueM Ha COVID-19 nnm noaTBep K IeHHBIM THATHO30M
COVID-19 3HaunTensHO XyKe, 9eM Y OCTAIbHBIX 00IIb-
HBIX. [IpydeM gacToTa JeTanbHBIX HCXOIO0B CYIIECTBEH-
HO yBEJINYMBAJIaCh C BO3PACTOM MAaIlMEHTOB U HE 3aBH-
cela OT BBIOOpa crocoba JIeYeHUsI — XUPYPTHIECKOTO
WIH TeparneBTHIeckoro. I103ToMy, XOTS U OCTOpPOXKHO,
HO HacTamBaeM Ha LEJIecOO0pa3HOCTH ONEPAaTHBHOTO
neuenus Beex nanuentoB ¢ bBCK u COVID-19, kotopsiM
MOXET IOMOYb IKCTPEHHOE XHMPYPTHUYECKOe JICUCHHE,
HECMOTPs Ha PUCKHU, KOTOPBIE TAKXKE BEIUKH, KaK U IPU
NPUMEHEHUH TepaneBTUYeCKUX METOJ0B OKa3aHMs Me-
MUIAHCKOW moMommu. B 3THx cimydasx HEOOXOZMMO
HE TOJBKO TIPUHUMATH CIIEHUANbHBIE MEpPHI I MH-
HUMM3ALUHN epenadn MHQEKInu MEeXIy ManueHTaMH,
a TaKke OT MAaIeHTOB K MEIUIMHCKOMY IepCOHAIYy,
HO ¥ NTPO(HUIAKTHPOBATH Pa3BUTHE THKEIBIX MOCIEOTe-
PaIOHHBIX OCIOKHEHUH.

OueBurHa HEOOXOAMMOCTb BHECEHMSI JIOMOJHEHUI
B KJIMHUYECKHE PEKOMEHIAIMH (IIPOTOKOJBI BEIEHUS
OOJBHBIX) B YaCTH OTIpENIEICHNS MTOKa3aHUI U MPOTHUBO-
MOKa3aHUH K XUPYPrU4eCKOMY JEUEHHIO YIPOXKAIOIMIHUX
JKU3HU COCTOSIHUM B CITydasX HATMYHSA TaKOH COIyTCTBY-
foriei maronorun, kak COVID-19, nnm npyroit nugpek-
WY C TaHAEMHYECKUM MacImTaboM pacpoCTpaHeHHsI.
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Pesrome

Boneoii cunapom — camasi yactas NpUYMHA OOpAIEHUs MAIMEHTOB 32 MEIUIMHCKON MOMOIIbI0, 3HAYeHHE KOTOPOH HEYKJIOHHO
BO3pacTaeT B CTPyKType obuieii 3a001eBaemMoctH. i1 obecrneueHns: Ka4eCTBEHHOTO JICYEHHs MTAallMeHTOB ¢ XPOHUYECKUM OOJIEBBIM
CHHJIPOMOM U ONTHMH3AI[MHA CTOUMOCTH HEOOXOMMO HCCIICA0BAHKE YK€ CYIICCTBYIOIINX M BHEPCHNUE HOBBIX MTPEHapaToB U METO-
UK. Ha ocHOBaHMH TEOpETHUECKHX AaHHBIX O IPUMEHCHUH HHEPTHBIX Ta30B B MEIUIIMHE ObLiIa BBIJBUHYTA TUIIOTE3a O TOM, YTO TIpe-
rapar KCEHOH MO)KET OKa3bIBaTh BHIPAKEHHBIH aHAJIbreTHUECKUH 3()(GEKT NP NOIKOKHOM BBEJICHUH.

JlaHHOE HCcleJOBaHUE HAIPaBJICHO Ha MOATBEpIKAECHHE 0e30IacCHOCTH NPUMEHEHHs KCEHOHA NPH MaparylibMOHAJIbHOM BBEACHUU
KpBICaM.

Knitouegvie cnosa: 60neBoii CHHIPOM, JiedeHHE OOJIH, TIOJKOKHOE BBEJICHHE KCCHOHA, TTaparylIbMOHAIBHOE BBEICHHE KCEHOHA, KCe-
HOH, 06€30MMaCHOCTh KCCHOHA

Lumuposams: Xunoskep B.B., Becenosa O.®., Kopsiukun B.A., Xunoskep E.B., I'asenkamnd A.A. be3zonacHocTs naparyismo-
HAJBHOTO MPUMEHEHHs KCEHOHa B JKcmepuMeHTe. Munosayuonnas meouyuna Kybanu. 2022;(3):52-57. https://doi.org/10.35401/
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Abstract

Pain syndrome is the most common reason for patients to seek medical care, the importance of which is steadily increasing in the
structure of the total incidence. To optimize costs and ensure high-quality treatment of patients with chronic pain syndrome it is ne-
cessary to study existing drugs and methods and introduce new ones. Based on theoretical data on the use of inert gases in medicine,
a hypothesis was put forward that xenon could have a pronounced analgesic effect when administered subcutaneously.

This study is aimed at confirming the safety of xenon in parapulmonary administration to rats.

Keywords: pain syndrome, pain treatment, subcutaneous xenon administration, parapulmonary xenon administration, xenon, xenon
safety
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BBepeHne

BoneBoit cunapoM — camas yacrtas puduHa obOparre-
HUS MAIUEHTOB 32 MEIUIMHCKON NOMOIIbIO, 3HAYCHUE
KOTOpOI HEYKJIOHHO BO3pacTaeT B CTPYKType oOIuei
3abonmeBaemocty [1, 2]. CBsa3aHo 3T0 Kak ¢ MHOTrOo(hak-
TOPHOCTHIO NPUYHH Pa3BUTHS OOJIEBOTO CHHIPOMA, TaK
Y, BO3MOXHO, AJTUTEIBHBIM U MOCTENICHHBIM Pa3BUTHEM
XpOoHH3AIMH npouecca. [Ipu 5ToM ManMeHTsl, cTpaaa-
[Iie XPOHUYECKUM OOJIEBEIM CHHAPOMOM, MOTYT IIpO-
JOJDKUTEIbHOE BpeMsi He o0paliaThcs 3a METUIMHCKON
MIOMOIIIbIO, TIOCKOJIBKY HE HCIBITHIBAIOT >KU3HEYTPOXKa-
OIUX HAPYIIEHUH AeATeIbHOCTH opranusma. Ilpu stom
3HAYMTEIHHOC CHIDKCHHE KA4eCTBA JKM3HHU TaKUX Tallv-
€HTOB IIPHJAET BOIIPOCAM JICUSHHsI OO BHICOKYIO COIIH-
AIBHYIO 3HAUUMOCTH [3, 4, 5].

Ot 6oy ¢ HEBPOIIATUIECKHUN KOMITOHEHTOM, TIO pa3-
JIUYHBIM JaHHBIM, cTpagaet oT 3 10 17% oT obmmiei morry-
JEH [6, 7], 9TO CTAaTUCTHYESCKH OJIM3KO K TaKuM 3a00J1e-
BaHUSIM, KaK UIIEMUIECKast OOJIE3HB CEPAIIA WIIN CaXapHBIN
mabet. OHAKO, B OTIIMYME OT MOMOOHBIX OOIIEIpHU3HAH-
HBIX 3200JIEBaHMWI, BelleHHE MAIMEHTOB C XPOHHYECKOH
0O0JIBIO CBSA3AaHO C MPOOJIEMON HEXBATKH (PMHAHCUPOBAHUS
Y OTPaHMYCHHOCTEIO UCCTIeIOBATEIhCKOM 0a3k [8, 9].

HecMoTpst Ha IMPOKHMI CIIEKTP METOIOB aHAIBIC3UH
1 (papMakoIOrn4ecKux NpenaparoB s JIe4eHus O0JIeBO-
ro CHHAPOMA Pa3HOro IEHCTBHUA M CTOMMOCTH, YPOBEHBb
WX JTOKa3aHHOW 3()(h)EeKTHBHOCTH HEBBICOK, YaCTO KO3(-
¢unmenT >¢dextrBHOCTH He TpeBbiiaeT 0,4 (T. e. Jo-
00ii W3 MpemnaparoB MmoMoraer He Ooyiee, YeM KaKIOMY
TpeTheMy nanmenty) [10].

st obecriedyeHusT Ka4eCTBEHHOTO JICUCHUS OOJIbHBIX
XPOHHUYECKHM OOJIEBBIM CHHIPOMOM M ONITHMHU3AIIH CTO-
MMOCTH HEOOXOIUMO UCCIICAOBAHHUE YXKE CYIIECTBYIOIINX
Y BHE/IPCHIE HOBBIX MPETAPaTOB U METOTHK.

Ha ocHOBaHMH TEOpPETHYECKUX ITAHHBIX O IpPUMEHE-
HUM WHEPTHBIX ra30B B MEIUIIMHE ObLIa BBIABHUHYTA TH-
1oTe3a 0 TOM, 4TO Mperapar KCeHOH (CPeACTBO [Tl HHTa-
JIAIUOHHOTO HAPKO3a M WHTAJSIIMOHHOTO JICYCHUST OOIIH)
MOXET OKa3blBaTh BBIPAKEHHBIH aHAIbreTHYECKUH d(-
(eKT IpH MOIKOKHOM BBEJICHHH 110 aHAJIOTHHU C CYIIec-
TBYIOIIUMHU METOJaMH BBEJCHUS LUKIIOMPOIIAHA U 3aKH-
cu azora [11].

[epcnexTnBa 3¢pPeKTHUBHOCTH NpPHMEHEHHs AaHHO-
ro mpemnapara oOyCJIOBJIE€HA €ro (pU3UKO-XUMHYECKUMU
1 OMOJIOTUYECKUMH CBOWCTBAMH, TAKMUMH KaK THITOAN-
JIEPTEHHOCTH, OOJIBIIIAsT CTEIICHh HAPKOTUIECCKOH, aHab-
TeTUYECKOH W MHUOPENAKCHUPYIOUIeH aKTHUBHOCTH, 4YeM
y 3aKHCH a30Ta, a TaKkKe JOKa3aHHOH 3(h(PeKTUBHOCTHIO
WHTAJISTOPHOTO JIeYeHns psifa O0IeBbIX CHHAPOMOB [12].
Kpome Toro, KCEHOH MOKET BBICTYNATh NPENAPaTOM BbI-
Oopa JuIsi KOMOPOWTHBIX MAIUEHTOB, TAK KaK XapaKTepH-
3yeTcsl MUHUMAJIBHEIM BIUSTHAEM Ha CHCTEMHYIO JIETOY-
HYIO TEMOJAMHAMUKY, HE CHUKAET COKPATHMOCTh MHOKAp-
Ja, MPAKTUYECKU HE HU3MEHSET MapaMeTpOB CUCTEMHOU
reMOJMHAMUKH Y NTALIMEHTOB C CEPbE3HOM KapauaabHOU

[aToJIOTUEH, a TAaKKe MMEIOTCA JaHHBIE O €ro Heupo-
MIPOTEKTOPHOM U KapAHONpOTeKTOpHOM 3 dekrax. Kee-
HOH HE TOJBEpPraercs MeTadoNu3My B IEUEHH M T04-
Kax, He UMeeT TepaToreHHOro 3(dexra U He BBHI3BIBAET
37I0Ka4eCTBEHHOW rumneprepmun. Crnemayer MOMHHUTB, CO
CTOPOHBI OPraHOB JBIXaHUS NPU MPUMEHEHUU KCEHOHA
HAOMIOMAeTCsl yBEIMUYCHHUE JITOYHOTO COMPOTHBIICHHUS,
YTO 3aCTaBISET HCIOIB30BATH €r0 C OCTOPOKHOCTBIO
y TAIEHTOB C OXHUPEHHEM M HEIOHOIIEHHBIX JIeTeH.
Taxxe oTpULaTEIbHON CTOPOHOM UCTIONB30BAHUS IIpeTa-
para sIBIIsieTcs ero BBICOKasi CTOMMOCTb. B ¢Bsizn ¢ coBpe-
MEHHBIMH TEHACHIMAMH HEOOXOJMMO TarKke€ OTMETHTh
OTCYTCTBHE OTpPHUIATEILHOIO 3KOJIOTHYecKoro 3ddexra
KCEHOHA Ha 030HOBBIH CIloi cTparocdeps [13].

lunoresa 3(h(deKTUBHOCTH Tpernapara KCEHOH BBIJBH-
HyTa Ha OCHOBE aHajorMuHbIX HcciemoBanuii M.I1. Ha-
3apoBa MO JJTUTETHHOMY MOAKOKHOMY BBEACHHIO IIUKIIO-
MIpOIaHa, J0Ka3aBIINX ero BRIpaXEHHOE 00e300IMBatoIIee
U celaTUBHOE JeicTBUE (0€3 HAPKOTHIESCKOTO KOMIIOHCH-
Ta) U OTCYTCTBHE TOKcHYeckoro BimsaHus. O6e36omuBa-
tomit 3(h(eKT pa3BHUBAJICS yKe depe3 HECKOIbKO MHHYT
n yaepxkwusaics B cpegaeM 20 4. OTIMYHOE W XOpolee
00e300BaHne HaOMONANOCh y 88% OONBHBIX, 4TO 00YyC-
JOBWJIO BO3MOXKHOCTh TPHMEHEHHs Nperapara B Ipea-
U TIOCTICONEPAIIMOHHOM MEPUOAax, MPH IMIOKAX, OXKOTax,
TpaBMax, OOMOpPOKEHHSAX, ITaHKpEaTUTax, CTEHOKapIuH,
nH(papkTe MHOKapAaa, 00e3001uBaHUN posoB [14].

[IpuMmeHeHre U UccaenoBaHUs LUKIIONPOIaHa MpeK-
pameHsl B CBA3M C OKOHYAaHHEM BBIYCKa Ipernapara
B Poccuiickoii ®enepanuu. [1omoOHBIE SKCIIEPUMEHTHI
MIPOBOAMJIMCH C HCIONB30BAaHNEM 3aKHCH a30Ta, OIHAKO
TepaneBTHYecKue d(P(EKTh OKa3aINCh MEHEEe 3HAYUMBIL.
B caywyae moaTBepxAEHUS TMIIOTE3Bl M IMPEOAONECHUS
Mpo0IeMBI BHICOKOM CTOMMOCTH Tpenapar MOXeT MO3H-
LIMOHUPOBATHCS KaK UACATbHBIA HHTAIALIMOHHBIN U Mapa-
ITyTbMOHAJIBHBIA aHECTETHK.

JlaHHOE HCclleoBaHME HAIIPABICHO Ha MOATBEPKAE-
Hue 0e30MacHOCTH MPUMEHEHHs KCEHOHA TIPH TTaparyiib-
MOHAJBHOM BBE/ICHUH KPBICAM.

Lienb pa6oTtbi

I/ICCJ'ICIIOBaTL JIOKaJIbHYI0O U CHUCTEMHYIO Oe3ormac-
HOCTB IapanyjIbMOHAJIbHOTO BBCACHUA KCEHOHA B 3KCIIC-
PUMCHTC Ha KpbICaX.

MaTtepuan n meropbl

OKCHEepUMEHT BBIITOJHEH Ha B3POCIBIX KPHICAX-CaM-
max JuHud Wistar ¢ ucxoanoi maccoit tena 270-300 r,
nosydeHHbIX u3 nuroMHuka OOO «buotex» . MOCKBBI.
JKuBOTHBIE HAaXONWIHNCH B YCIOBUSX BHBapus, HE 00-
nee 6 ocobeil B OMHOW KIJIETKE, TP CBOOOIHOM JIOCTYIIE
K MINTHEBOH BOJIE M KOPMY, B PEXKHME €CTECTBEHHOTO OC-
BEIICHUSA, Ha CTAaHAAPTHOM paIlMOHE AJIS JIaOOPaTOPHBIX
*kuBOTHBIX 0 TOCTy P 5025892. KpbIchl conepkainch
B COOTBETCTBHH C MEXIYHApOTHBIMU PEKOMEHIALHSIMU
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EBpomnelickoll KOHBEHIIMH TI0 3aIIUTE O3BOHOYHBIX KH-
BOTHBIX, UCIIONIB3YEMBIX B DKCIIEPUMEHTAIBHBIX U JpY-
TUX Hay4YHBIX LIENAX, a TaKKe MpaBUiIaMH J1abopaTopHOi
MIPAKTUKH TIPH TPOBEACHUH JOKIMHUYECKUX HCCIIEI0Ba-
HUH B pOCCHICKHX TocyrapcTBeHHBIX cTannaprax ('OCT
P 51000.3-96 u 51000.4-96). B xone paboOTHI ¢ TPHI3Y-
HaMU HCIONB30BAJINCh OOLIEAOCTYNHBIC JIMTEPaTypHbIE
ucTouHUKH [ 15].

HUccnenoanue ogobpeno Komuccueil mo 6nomeummH-
ckoit aTnke PI'BOY BO «KpacHosipckoro rocyapcTBeH-
HOTO MEJHMIIMHCKOTO YHHMBepcuTeTa uM. npod. B.d. Boii-
Ho-SlceHenikoro» MuHucTepcTBa 31paBooxpaneHus PO.

Jlst mpoBeneHus KCIIepuMenTa Kpbic (n = 18) ciy-
YaifHBIM 00pa30M JeHIN Ha 3 TPYIIIBL:

» I'pynna 1 — kpsIck! Tpynmnsl koHTpos (1 = 6). Co-
JIepKaJNCh B KJIETKAX BUBApuUs Oe3 JOMOTHUTEIBHBIX Ma-
HUNYJSIUNA ¢ HUMH.

e I'pynna 2 — KpBICHl IpyNIbl KOHTPOJS «BO3LYX»
(n = 6). )KuBOTHBIM 3TOH TPymHIBI B TeueHue 14 muei
Yyepes3 JEHb 10 KO)KY BBOAWIN BO3LYX B 00bEME 5 MII.

» I'pynmna 3 — xpbIchl ONBITHOM TpyHIsl (7 = 6), Ko-
TOpBIM B TeueHHe 14 mHel depes3 NeHb BBOAMIN KCEHOH
B o0BbeMe 5 MII.

Bec xuBOTHBIX B 00ewx Tpymmax OBUI COIMOCTa-
BHM, Pa3dpOC MO UCXOAHOW Macce He mpeBblman 5%
(Tabm. 1).

Pucynok 1. Unmaxmmuoe scusommoe
Figure 1. An intact animal

Ha nmpoTspkeHuun Becero xona SKCIEPUMEHTA €XXKeTHEB-
HO BeNM HaOIlfo/IeHNe 3a TIOBEICHHEM YKUBOTHBIX, KOJIH-
YeCTBOM MOTpebasieMol muuy U Boabl. KoHTponb Beca
npoBomw Ha 3, 7, 9- u 14-e cytku. U3 skcnepuMeHTa
YKUBOTHBIX BBIBOJIVIIN C IPUMECHEHNEM METOJIa JICKATNTa-
1un Ha 14-e cyTKH HaOMIoIeH!sI IOCyIe TIOTPYKEHUS TPBI-
3yHOB B WHTAJALMOHHBIA S(QUPHBIA HapKo3, 3a0Hpaiu
KpOBb Ha OMOXUMHUECKHI aHaJIn3, BCKpbIBaiK 1o F. Roe,
OIICHUBAJI MaKpPOCKOITUYECKOE COCTOSIHHUE BHYTPEHHHUX
OpPraHoOB M CHCTEM, MECTO BBEJCHHUS BO3/IyXa M KCEHOHA,
3a0upanu KyCOYKHM TKaHe# (Koka C TTOIKOXKHOU KIIeT-
JaTKOW C MECTa, TJe TPOBOIMINCH MHBEKIIUHU, MTOYKH,
MEUYEHb, CEpILE, CENIE3CHKA, IMOKEIYNIouHas XKelesa,
JIETKHE) Ha TUCTOJIOTMYECKOE HCCIEOBAaHUE C MOCIETy-
fomelt pukcanueit ux B 10%-M HelTpaapHOM hopMaHe
(pH 7.4) n okpackoii TeMaTOKCHIINH-303HHOM.

Jl1 omeHKH CKOPOCTH BCachIBaHHMS KCEHOHA TpHMe-
HsUTach OayuTbHas cUcTeMa M3MepeHus: c(hopMHUpOBaBIIIe-
rocsi ocjie UHbEKLNHU BO31yXa MM KCEHOHA JKEIBaKa:

* ( 0a/UTOB — HHTAKTHOE KMBOTHOE (pHC. 1);

* 1 Oannm — HeOoMNbIION XKenBak < 2,5 ¢cM B Auamerpe
(puc. 2);

e 2 Oamma — JKeJIBaK CpemHero oovema oT 2,5-5 cm
B quametpe (puc. 3);

* 3 faya — OOBEMHBIN JKEJIBAaK > 5 CM B JAHaMeETpe

(puc. 4).

Pucynox 2. Hebonvuioti scensax < 2,5 cm 6 ouamempe
Figure 2. A small nodule < 2.5 cm in diameter

Pucynok 3. XKensax cpeonezo obvema om 2,5-5 cm 6 ouamempe
Figure 3. A medium-sized nodule 2.5-5 cm in diameter
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Pucynox 4. Obvemnolii sicensax > 5 cm @ duamempe
Figure 4. A bulky nodule > 5 cm in diameter
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buoxuMmudecknii M KIMHUYECKHI aHAJIU3bl KPOBHU
npoBomuiKuchk B jadoparopun ®I'BY ®CHKI] ®MBA
Poccuiickoit @eneparium.

Craructrdeckas 00paboTKa OCYIIECTBIIIACH HA Tep-
COHAJTFHOM KOMITBIOTEPE C MCIIOBE30BAaHUEM TIPOTPAMMEI
Excel. Beraucisiiocs cpempHee 3HaUEHHUE, CTaHIAPTHOE
OTKJIOHCHHUE, NBYXBHIOOPOUHBIN t-KpuTepuii CThIOIECHTA
JUTS. HE3aBHCHUMBIX BBIOOPOK 110 (hopMyITe

f— M, — M,)|
e 2 2
[
NN,

e M| — cpennee apupMETHIECKOE IEPBOH BEIOOPKH;
M, — cpennee apu)METHIECKOE BTOPOH  BBIOOP-
KH; 0, — CTaHJApTHOE OTKJIOHEHHE TEPBON BBIOODKH;
0, — CTaHJapTHOE OTKJIOHEHWE BTOPOH BBIOOpKH; N, —
00beM TepBOi BBIOOPKH; N, — 00beM BTOPOi BBIOOPKH.
JloBepUTENbHBIA WHTEPBA OMPEAEISUICS OTHOCUTEIBHO

KOHTPOJIbHOU I'PYIIIBL.

MonyuyeHHble pe3ynbTaThl

B xome »skcmepuMeHTa BBDKMBA€MOCTb KHMBOTHBIX
cocraBmia 100% B o6eux rpynnax. ExxenneBHoe HaOI0-
JCHHE HE BBIIBIIIO PAa3INYUil B TIOBEICHUU >KUBOTHEIX,
WHTCHCUBHOCTH M XapaKTepe ABUTATEILHOW aKTUBHOCTH,
TOHYCE CKEJIETHBIX MBI, TOTPEOICHIH KOpMa U BOIBI
B OITBITHOH U SKCIIEPUMEHTAIBHOH rpymimax. KpbIcel Benn
ce0sl CIOKOIHO, ClTab0 pearupoBaM Ha 3BYKOBBHIC pas-
JpaKCeHHUS, a TAKXKE Ha TAKTUIILHBIC BO3/ICHCTBUS B MECTE
BBEJICHUS BO3AyXa WM KceHOHA. OHM OXOTHO MOTPeOIs-
JIU TIPUBBIYHBINA KOPM W BOIY, IBUTATEIbHAS aKTHBHOCTH
WX TIOJIHOCTBIO COXpaHsUIach, OHH CBOOOJHO IepeMela-
JIUCH TI0 KIIeTKe. KpBICHI 3aHUMAHCh ayTOTPYMMHUHIOM
C OOBIYHOH OJMHAKOBON MEXIY TPYIIaMH MHTECHCHBHO-
cTht0. He BBIsIBIIEHO M3MEHEHU B COCTOSIHUM IIEPCTHOTO
MIOKPOBA M CIM3UCTHIX IIa3.

[Ipu BBemeHNM BO3MyXa M KCEHOHA MOJIKOXKHO B JIOP-
3aIbHYI0 OOJIACTh TPYNHOM KJIETKH MECTHBIX BOCIIAJIH-
TEBHBIX U3MEHEHHUH HE OBLIO HU Y OHOTO M3 TPHI3YyHOB.
BonocsiHOM MOKPOB OBLUT COXpaHEH B UCXOIHOM BHJIE, TTO-
KPAaCHCHHI MJIM OTEYHOCTH HE OOHAPYKEHO.

B pesynbrare skcrniepumMenTa ObUIO BBISIBIIEHO, YTO CKO-
pPOCTh BCachIBaHUSI BO3AyXa U KCEHOHA IPHU MOTKOKHOM
BBEICHUU OBUIM HIICHTUYHBI. BBeIEeHHEII ra3 He ycreBal
ITOJTHOCTBIO BCOCAThCA 33 48 4 (MHTEpBAI MEXIy BBEIC-
HUsIMHA). TakuM 00pa3zoM, y HEKOTOPBIX JKHUBOTHBIX JKEJTBaK
JnocTrrai 5—7 cM B JUaMeTpe B CepeiiHe SKCIIEpUMEHTa.

B T0 ke BpeMs yBeITHMUEHUE TUaMeTpa >KEJIBaKa MOBbI-
LIaJI0 TUIOIIAh BCACBIBAHUS Ia3a, YTO MPUBOAMIO K yBe-
JTUYCHUIO CKOPOCTH abcopOInu.

Iloxa3zarenu OTUHAMUKK Macchl Tela B KOHTPOJBHBIX
W OIIBITHOW TPYMIax OKa3aJHCh WACHTHYHBI, YTO TaKKe
yKa3bIBaeT Ha Oe301MacHbIi AP QeKT MpruMeHeHNsT KCEHOHA
(tabm. 1).

[Nokazarenu ChHIBOPOTKH KPOBHM OBUTH B Tpeneniax (u-
3UOJIOTMYECKOH HOPMBI, JOCTOBEPHBIX PA3IMYUA MEKIY
KOHTPOJIBHOH 1 OTIBITHOM I'PYIIION HE BBIABICHO (TalM. 2).

[Ipr BCKpBITUM KUBOTHBIX ITOCIIE WX BBIBEACHUS
W3 DKCIIEPHMEHTa MPOBEIH MaKPOCKOMMYECKOe HCCiIe-
JOBaHKE: BHYTPEHHHE OpPraHbl B TOpaKaJbHOW M abmo-
MUHAJIBHON MOJOCTSAX ObUIM OOBIYHBIMH IO LIBETY, KOH-
CUCTCHLIMM M aHAaTOMO-TOINOTpaUUECKUM IapamMeTpam
B obenx rpymnmax. B mecTe BBeneHHs KCEHOHa BUAM-
MBIX W3MEHEHHH B TOJKOKHOW KJIETYaTKe HeT, TarkKe
KaK ¥ B MeCTe BBEJICHHS BO3yXa B KOHTPOJIBHOW TPYIIIIE.
Ha xo’xe B rpymnmnax «KOHTPOJIb-BO3AYX» U «KCEHOH» BUJ-
HBI cJie/Ibl UHBEKIUIL.

—e— CPEJHee BO3OyX

—e— CPEJHEE KCEHOH

1 3 5 7 13 14

Pucynoxk 5. Pazmep odicensaxa y kpuic 2-u u 3-ii 2pynnsi
Figure 5. The size of the nodule in rats of groups 2 and 3

Tabnuua 1

HN3meHnenne Macchol Tejia KPBbIC HCXOIHO U IPHW BBCICHUM BO3yXa U KCCHOHA

Table 1

Body weight change in rats initially and after the injection of air and xenon

TS - - Mac;a )KP[BO”;HBIX, r - 5
HAGITIOIEeHNS], CYT. (Il’\%“:f:) (Iﬁﬂfz) g\%ﬂff;) p
Hcxonnas Mmacca 285,2+2,10 278,3+2,8 276,5+ 2,65 >0,05
1 288,0+2,15 281,2+3.,5 278,5 + 3,08 >0,05
3 291,2+3.4 289,1 +£2,34 283,3+2,7 >0,05
7 302,3+2,6 303,1 £2,75 297,6 + 1,94 >0,05
9 304,8+1,78 305,6 + 3,42 305,0 £2,65 >0,05
14 310,5+3,4 308,8 + 3,55 309,2+£3,2 >0,05
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Tabnuua 2

Cpennue noka3sarejM CbIBOPOTKH KPOBH B HCCJIeAyeMbIX Ipynnax

Table 2

Average values of blood serum in the studied groups

IToka3arean l}%": 2)1 11%“; :_)2 l}%": 2_)3 )24

Opurporutsl *1012/1 7,21 £0,72 7,19 +0,37 7,28 £0,58 > 0,05
T'emoro6uH (/1) 120,33 + 2,08 118,0+ 3,1 116,67 + 3,86 > 0,05
Jletikorute! ¥109/1 7,50 + 0,46 7,35+0,26 9,45+ 1,74 >0,05
Tpombonuter *109/n 510,22 £ 59,27 555,16 + 78,83 530,28 + 63,28 >0,05
OO0t 6e0K, I/ 66,66 + 4,86 63,97 +£3,74 66,78 £3,9 > 0,05
I'mroxo3a, MMOJIB/IT 4,76 £ 0,25 4,50+ 0,27 4,69 + 0,21 >0,05
MoueBnHa, MMOJIE/TI 5,13+0,6 6,30+ 0,76 6,87 +£0,35 >0,05
KpearuHuH, MKMOJIB/JT 41,67 £5,13 42.5+3,27 46,67 +3,99 >0,05
BrnpyOuH, MMOJTB/JT 0,8+0,1 1,03 £ 0,41 0,76 £ 0,11 > 0,05

ITpu rucTOIOrNYECKOM HCCIICIOBAaHUU 00Pa3LOB TKa-
HeW KpbIC U3 TPYNIBI 3 3HAYMMBIX U3MEHEHHH HE 0OHa-
PYKeHo.

I'mcronornueckoe ommcanue 00pa3OB AIHTENHS,
B3SITOTO C MeCTa MHBEKINH Taza (puc. 6): «MHOrocioi-
HBII TUIOCKUI OpOTOBEBAIOIIUNA SIUTEINN HOPMAIHHOTO
THCTOJIOTHYECKOTO CTPOEHHS C YJacTKaMH YIIyOJIeHHH
BIUIOTH /10 PHIXJION COEAMHUTENBHOMN TKaHHU, CO CKYJHOMH
KepaTHHU3aIen (TOUYKU BBEJCHUS UIJIBI C UCCIETYyEMBIM
BelecTBoM). Bce mpoune ciom BIUIOTH 10 MBIIIEYHOTO
HOPMaJIBHOTO TUCTOJIOTHYECKOTO cTpoeHus. OTMedaeTcs
pacuIpeHne 4acTH MPOTOKOB CAIbHBIX JKeJle3 ¢ MPOJIH-
(bepanueil X SUUTEIUS».

[Mapenxuma nedenu (puc. 7): «IOJNBKOBO-OaiouHOE
cTpoeHue coxpaHeHo. [1oHoKkpoBHe EHTPOIOOYIIAPHBIX
oTAenoB. EnuHIYHBIE TenaToUThl B COCTOSHUH MEJKO-
KamneIsHOH KUpoBoil qucTpoduu. OTaenbHbIe IEHTPaTb-
HBIE BEHBI PACIIMPEHBI, MOJHOKPOBHBIE. B mOpTanbHBIX
TpakTax CKymHass JIMMGOTHCTHOLUTAPHAS WHOUIBTpA-
151, TOJTHOKPOBHE MOPTAIbHBIX BEHY.

[Tapenxuma mouku (puc. 8): MHTpPaKOPTHUKAIbHBIC
M IOKCTaMeAYJUIIpHBIE KITyOOYKHM HOPMAaJbHBIX pa3Me-
poB u opm, B OOJTBIIMHCTBE W3 HUX CPEIAN ME3aHTH-
aNBbHBIX KJIETOK pacIioylararoTcsl €IWHWUYHBIE IPUTPO-
OUTBHl. ONUTENUN JUCTAIBHBIX W3BUTHIX KaHAJbIEB

Pucynoxk 6. Inumenuii, e3amoiti c mecma  Pucynox 7. Ileuens kpuvicol uz epynnoi 3
Figure 7. Liver of a rat from group 3

UHBEKYUU 2a3a y Kpoichl epynnbvl 3
Figure 6. Epithelium taken from a gas
injection site of a rat from group 3
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C HE3HAYUTENIbHBIMH JUCTPO(YUIESCKIMU HU3MEHECHUSIMH.
B nupammnax oTmeuaroTcsi coOMpaTesbHBIE TPYOOUKH
Y yYacTKH NETIH [ eHie HopManbHOTO THCTOIOTHYECKO-
ro cTpoeHus, 6e3 ocobeHHOoCTe.

Takum oOpazoM, 3a Bpems SKCIEPHMEHTa HE BBISB-
JIEHO OTPHUIATENBHBIX A(PQPEKTOB IMapamyIbMOHAIBHOTO
BBE/ICHHSI KCEHOHA KaK Ha CTPYKTYPY, TaK M Ha QYHKIHIO
BHYTPEHHUX OPTraHOB )KHBOTHBIX.

BbiBOAbI

1. CkopocTb BcachblBaHUSI KCEHOHA U BO3JlyXa B JKC-
MEPUMEHTE ObliTa OMHAKOBOM. 332 MPOMEKYTOK BPEMEHU
MeXay BBeAeHHUSIMH (48 1) TOTHOTO paccachIBaHUS JKEI-
Baka HE MPOUCXOAMUIIO, OHAKO K 14-y AHIO MpoUCXOAMIIa
MOYTH TOJTHAS SITUMHHALIMS BBEJICHHOTO ITOAKOKHO Ta3a.

2. B skcmepuMeHTalpHOH M 00enX KOHTPOJIBHBIX
TpyTIax pa3jinduil B MOBEICHUH KPBIC 32 TICPUO]] HAOITIO-
JICHHUS HE BBISABIICHO.

3. BocnammuTenpHBIX U3MEHEHUH B MECTE BBEICHMUS
KCEHOHA, MAaTOJIOTMUYECKUX H3MEHEHUH B THCTOJIOTHYE-
CKOM KapTHHE SIUTEIUS KOXKH, TapCHXUME TICUYCHH | T10-
YeK, OTKJIOHCHHWH psfa IoKa3aTesiell OMOXMMHU KPOBU
OTMEUEHO HE OBILIO.

4. Bo Bcex Tpex Ipynmax He ObII0 pa3nudunii B CKOpoc-
TH MIPUBECA Y IKCIIEPUMEHTAIbHBIX )KHUBOTHBIX.

Pucynox 8. Iapenuxuma nouxu Kpwvicol
u3 epynnol 3

Figure 8. Kidney parenchyma of a rat
from group 3
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Pesztome

AMHOIapoH — 3TO Ipenapar, IPUMEHIEMBbIi B JICUEHHH )KU3HEYTPOXKAIOIINX apUTMHH, IIPHEM KOTOPOTO MOXKET IPHBOJHUTH K Pa3BH-
THIO aMHOJIapOH-UHIyIUPOBAaHHOTO TUPEOTOKCHKO3a. Yalle BCero JieueHre JTaHHOMN MaTOJIOIUH OCYIECTBIAETCS KOHCEpPBAaTHBHBIMU
METOIaMH, K XUPYPrHIeCKOMY JICUEHHIO NpUOEraroT B ciryyae pepakTepHOro K MEJUKaMEHTO3HOMY JICYEHHIO THPEOTOKCHKO3a.

B nanHOM KIMHAYECKOM MPHMEpE ONMUCAH CIydYal XHPYPrHUecKOro JICUSHHS MAIMEeHTKH C aMHOAApOH-MHIYIIMPOBAHHBIM THPEO-
TOKCHKO30M, IPOTPECCUPYIONIeH CepAEYHOM HEI0CTaTOUYHOCTHIO, HEBPOJIOTHUECKON MAaTOJMOTHEH, IBYXCTOPOHHEH NHEBMOHHEH,
(GYHKIMOHHUPYIOIEH TPaxeoCTOMOW, CUCTEMHBIM MH(EKIMOHHBIM TPOLECCOM, CHHAPOMOM IOJIMOPTaHHOW AUC(HYHKLMH, KOTOpas
HaXoJMJIach Ha JICYEHUHU B OT/EJICHNHM MHTCHCUBHOM Teparuy. B CBA3M C OTCYTCTBHEM OTBETa HA TEPAIIUIO aHTUTHPEOUIHBIMH IIpe-
raparamy (THaMa3oJIoM, MpernapaTaMy JUTHS U MyJIbC-Tepariell NPeIHU30I0HOM) U NIPOTPECCUPYIOINM YXYIIIEHUEM COCTOSHUS
B KOPOTKHE CPOKH IO KU3HEHHBIM ITOKa3aHUSAM OOIBHOHN BBIOTHEHA THPEOUADKTOMUS. B moceonepannoHHOM epHoie OTMEIEHO
YMEHBIIIEHHE NPOSBICHNH XPOHUYIECKOH CEpACUHON HEJOCTATOYHOCTH. JJOCTUTHYT METUKaMEHTO3HBIH KOHTPOJIb HApYLIEHUH pUT™Ma
cepaua. Xupyprudeckuii sran nporekan 6e3 ocnoxueHuid B 30-nHeBHbINH nepuos. [lannenTtka Bpinucana Ha aMOyaaTopHOE BOCCTa-
HOBUTEJIBHOE JICYCHHE.

Kniouesvie cnosa: aMnonapoH-MHAYIMPOBAHHBIH THPEOTOKCHKO3, aMHOIAPOH, THPEOUIIKTOMHUS, CEepAEYHas HEAOCTaTOYHOCTh, TPa-
XEO0CTOMHS
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Abstract

Amiodarone is a drug used in the treatment of life-threatening arrhythmias, which can lead to the development of amiodarone-induced
thyrotoxicosis. In most cases this pathology can be treated by conservative methods; surgical treatment is resorted to in cases of thy-
rotoxicosis refractory to medical treatment.

This case report describes surgical treatment of a patient with amiodarone-induced thyrotoxicosis, progressive heart failure, neuro-
logical pathology, bilateral pneumonia, functioning tracheostomy, systemic infectious process, multiple organ dysfunction syndrome,
who was treated in the intensive care unit. Due to the lack of response to therapy with antithyroid drugs (thiamazole, lithium prepara-
tions and pulse therapy with prednisolone) and a progressive deterioration of the condition in a short period of time, according to vital
indicators, the patient underwent thyroidectomy. In the postoperative period, there was a decrease in the occurrence of chronic heart
failure symptoms. Medical control of cardiac arrhythmias was achieved. Surgical stage proceeded without complications in the period
of 30-days. The patient was discharged for outpatient rehabilitation treatment.
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BBepeHne

AMUOIApoH SIBISETCS ONHMM W3 Haubonee 3ddek-
THUBHBIX M YaCTO Ha3HAYaeMbIX aHTHUAPUTMUYECKUX Ipe-
[aparoB, KOTOPBIA OKa3bIBAET BIUSHUE HAa METaOOIU3M
TOPMOHOB HIMTOBUIHOM KeNe3bl B CBSA3H C BEICOKHM CO-
Jepxkanuem rona [1].

[To maHHBIM NHTEpaTyphl, IPUMEHEHHE aMHUOIapOHa
MIPUBOJUT K HAPYIICHUIO (PYHKIIMU IIUTOBUIHON JKEIe3bl
B 15-20% cnyuaeB, mpu 3TOM YacTOTa Pa3BUTHUSL aMHUO-
JapOH-UHAYLHMpPOBaHHOTO THpeoTokcuko3a (AUT) co-
craBiseT otr 3 1o 15% [2—6]. [IpuHATO BHIOEHATH aMU-
OJIapOH-MHYLIMPOBAHHBIM THUPEOTOKCUKO3 | M 2 Turma,
a Take cMmemaHHyto (opmy. TupeonmdKToMus SBIS-
eTcs 3(QQEKTUBHBIM METOAOM JI€YEeHHUs pepaKkTepHO-
ro Kk JiekapctBeHHoW Tepanuu AUT, ogHako cuurtaercs,
YTO €€ MPUMEHEHHE OTPAaHUYCHO B CBS3H ¢ Ooiee BBICO-
KM YPOBHEM TIEPHOIECPAIIMOHHBIX OCIIOKHEHUH M Je-
TAJBHOCTH TI0 CPABHEHHIO C THPEOHIIKTOMHEH, BBITION-
HEHHOH 10 moBoxy Oone3Hu ['pefiBca WM TOKCHYECKOTo
MHoroy3ioBoro 300a [7]. Ilo pesymsraramM KOTOpPTHOTO
HCCIIEIOBaHNUs, IPOBEACHHOTO B KiuHuKe Mayo (Coenu-
HenHble llITatel AMeprkn) B Teuenue 14 ner, u3z 370 cioy-
gyaeB AUT tupeonadkTomMus Oblla BBINOJHEHA TOJBKO
17 maniuentam (4,6%) [4].

OnHako B psizie MCCIe0BaHUK aBTOPHI OTMEYAIOT HU3-
Kyl0 4acTOTy IEpHOIEPAlMOHHBIX OCIOKHEHUH THPEOU-
JIPKTOMHH y TIAIIUEHTOB C pe(paKTepPHBIM K JICKAPCTBEH-
Hoii Tepar AWUT, 4To MOXKeT OBITH CBS3aHO C HATMIHEM
B JTAHHBIX KJIMHUKAX MYIBTHIUCIUATUIMHAPHONW KOMAaHIIbI
¥ 0COOCHHOCTSIMH aHECTE3MOIOTHIECKOH CITyKObI [8—10].
Tak, B 4aCTHOCTH, B pETPOCIIEKTUBHOM HCCIICOBAHHUH, BBI-
TIOJTHEHHOM B [IEHTpE TPaHCIUTaHTalK cepana St Vincent’s
Hospital (ABcTpanus), THPEOMIIKTOMHES Oblia IPOBEACHA
24 marnmentaMm ¢ AUT. YV 38% manueHToB Ha MOMEHT OIle-
pauuu 1o JaHHBIM 3xoKapauorpadun (OxoKI') Opnto 3a-
peTucTpupoBaHO CHIDKeHNE (pakunu BeiOpoca (PB) ne-
Boro xermynouka (JIK) amxe 30%. B nocneonepannoHHoM
neprosie He ObLIO0 3a(hMKCHPOBAHO KapJHOPECTTPATOPHBIX
OCJIO)KHEHUH UJTH JIETaIbHBIX UcxomoB [11].

[lo pmaHHBIM PETPOCIEKTHBHOTO HCCIEAOBAHUS
D. Cappellani u coaBt., oxBarbBatomero 20-1eTHUN
MepHuos, YpPOBEHb OOIIeH JeTalTbHOCTH W JIETaJbHO-
CTH BCIIEICTBHE CEepACYHO-COCYIUCTHIX 3a00JeBaHUi
yepe3 5 u 10 neT y mauueHToB, MOABEPTLINXCS XUPYP-
THYecKoMy JieueHuto o nosoxy AUT, Obuiu cTaructu-
YECKH 3HAYMMO HIDKE, YeM Yy OONBbHBIX, MONyYaBIIUX
MEIUKaMEHTO3HYI0 Tepanuio. JlanHoe pasnmnuue OBUIO
Hambosiee BBIPAXKEHO y OOJBHBIX C TPOMEKYTOTHOH
u Huszkot @B JIK, Torga kak y mauMeHTOB ¢ HOpMaJib-
Hot @B paznuuuii nonyueHno He 6wu10 [12].

B cooTBercTBHM € KIMHUYECKHMMHU PEKOMEHIALUS-
mu EBporneiickoil THpEOMIHOW accoLMalMyd MO JTUarHo-
CTHKE W JIEYEHHIO aMHONAPOH-aCCOIMMPOBAaHHBIX Ha-
pyumieHui muroBuaHOM xenesbl 2018 1. (2018 European
Thyroid Association Guidelines for the Management of
Amiodarone-Associated Thyroid Dysfunction) tupeon-
IPKTOMHUS B KauecTBe MeTona jedeHust AUT moxer pac-
CMaTpHBATHCS B CIEAYIOLINX CIIydasx: OTCyTCTBHE dPdek-
Ta OT MEIUKAMEHTO3HON Teparuu; HeOOXOAUMOCTh Mpo-
JOJDKEHUS TEPAMTUN aMHOIaPOHOM; Pa3BUTHE HEXKENATEIb-
HBIX MOOOYHBIX 3(P(HEeKTOB MeIMKaMEHTO3HOW Teparuy;
HAIM4We KU3HCHHBIX TMOKA3aHUI B Cydae YXyAIICHUS
TedeHus 3a00JIeBaHKs CEepAEIHO-COCYANCTON CUCTEMBI [3].

B nanHON myOnuKaluu MpOJEMOHCTPHPOBAH CIydaii
KOMIUIEKCHOTO JIe4eHNs] OOJIbHOM, HaXOMMBIIEHCS B OT-
JICIICHUH WHTCHCUBHOW TEepaliyl ¢ aMHOMapPOH-HHTYIIH-
POBAHHBIM THPEOTOKCHKO30M M TSKEIIBIM KOMOPOUIHBIM
CTaTycoM.

MaTepuan n metoabl

Hayuenmrxa X.,, 51 200, ctpamaer QuOpmwLIIHEH
npencepauii (OIT) ¢ 2018 1., mposBIsIOIIEiics TepedosMu
B paboTe cepaia u o0IIel caboCcThio, MO MOBOIY KOTO-
poii 6611 Ha3HaYeH aMHOAapoH B o3¢ 200 MT B CyT. Iepo-
paseHO. bonpHas momywana aMuomapoH ¢ okTsaops 2018
o uronb 2019 1. 03.07.2019 r. xKeHIMHA TOCTTUTATU3UPO-
BaHa B TOPOJACKYIO OONBHUILY ¢ KIMHHUYECKOW KapTHHOM
napokcusMma OII, noceaHuii KynmupoBaH, JaHbl PEKOMEH-
JAIK O TPOJODKEHUH TEePAIMA aMUOAAPOHOM B IIPEK-
Hel 1o3e. OqHako, co ¢lioB 00JbHOH, B uroie 2019 . amuo-
IapoH OBLT OTMEHEH. [IpuiarHy OTMEHBI — CaMOCTOSTEb-
HO WJIH 110 Ha3HAYCHUIO CIICTINAJIVICTA — BBIICHUTH HE ya-
nock. [Ipu 3ToM manueHTKa He KOHTPOJIUPOBaia TUPEOUI-
HBIH CTaTyc HU 10 HA3HAUYCHUS aMHUOJIapOHa, HU BO BpEeMs
npuema npenapara. B mae 2021 r. BrepBble BBISBICH TH-
peoTokcrko3. [1o maHHBIM J1aOOPaTOPHBIX UCCIIEIOBAHHIA:
tupeorponssiii ropmoH (TTI) — 0,005 MmxME/mi (0,350-
4,940), cBobomusiii Tupokcuu (CT4) — 90,75 mmons/n
(9,0-19,0). ITo naHHBIM YNBTPA3BYKOBOTO MCCIIEIOBAHUS
(Y3W) muroBuanoit xenesbl or 01.06.21 1.: 3XoCTpyK-
Typa HEOJHOPOAHAS 3a CUET YePeOBaHUS THUIIO- U THIIC-
paxoreHHbIX yuacTkoB. O0beM mpaBoit gomu — 34,0 mir,
I10 33IHEH TOBEPXHOCTH TUIIEPIXOTCHHBIN y3el (TIceBao-
y3en?) pasmepamu 0,7x0,6x0,55 cM, OTHOPOIHBIN, B pe-
JKUME IIBETOBOTO JIOTIIJICPOBCKOTO KAPTUPOBAHUS aBACKY-
nspHbIi. O0beM JIeBOi K0au — 25,3 MiT, B cpeaHeli TpeTu
10 TIepenHel MOBEPXHOCTH OMPEAETSAETCS] THIIEPIXOTeH-
HbIi y3en 1,1x0,7%0,85 ¢cM ¢ HEUETKUMH POBHBIMH KOH-
TypaMu, HEOJHOPOAHBIH 110 CTPYKTYpE 3a CUET aHIXOTCH-
HBIX BKJIIOYCHHH, B PEXKHUME IIBETOBOTO JOMIILIEPOBCKOTO
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kaptupoBanus (LIJIK) — eauHUYHBINA NEepUHOAYISPHBIN
kpoBoToK, TIRADS 3. O6mmuii 06bem xemne3sl — 59,3 mr’
(mpu HOpMe 10 18 mir’). PernoHapHble TUM(AaTHUIECKUE
y3IBI HE JIOIHUPYIOTCS. BacKymsipusanus IMATOBUIHON
xkenesbl pu L[JIK yMepeHHO ycuiieHa, THKOBBIE CHCTO-
JUYECKUE CKOPOCTH KPOBOTOKA B IIUTOBUIHBIX APTEPHSIX
M3MEHEHBI 70 38 cMm/cexk.

01.06.21 r. manuMeHTKa KOHCYJABTHPOBaHA SHIOKPH-
Hosnorom HMMUII um. B.A. AnmMa3oBa ¢ mpencTaBiIeHU-
eM 00 aMHOMapOH-UHAYIIMPOBAHHOM THPEOTOKCHKO3E
1 tuna unu 6one3nu ['peiiBca, peKOMEHIOBAHO JICUEHUE
THaMa3oiioM B o3¢ 30 MT B CyT., Tepamnus ObLIa HHUITUH-
poBana 02.06.21 . BoabpHast caMOCTOATENBHO IPEKPATHIIA
MpUEM Mpenapara uepes 5 THe.

21.06.21 r. GompHas mpUOBUTA B TPHEMHOE OTIIe-
neane ®I'BY «HMUIL um. B.A. Anma3zoBa» C LEJIbIO
TOCMUTANN3AINNA B JHIOKPUHOIOTHYECKOE OTIEICHHUE.
Ha MoMeHT ocMOTpa TpembsBIsiia KaloObl Ha OBIII-
Ky KaK B IOKO€, TaK M MMPH MUHUMAJIBHON (U3NUECKOH
Harpy3ke, y4YamleHHOe cepireOueHue, MepruoandecKoe
OIIYIIIEHUE POXKU B TEJE, OTEKH HIKHUX KOHESUHOCTEH,
yBEJIMYEHHUE B 00bEME KHUBOTA.

JuarsoctupoBaHa (GpUOPHILITALUS NpeacepaAni, TaXu-
cuctomust ¢ YCC go 180 ya/muH, mekoMIIEHCAIMS XPO-
HUYECKOH CeplIevyHOi HeA0CTATOUHOCTH A0 4-T0 (DYHKIIH-
OHAIILHOTO KJacca (OHBIIKa B MOKOE, acIluT, aHacapKa,
OTEKM HIDKHUX KOHe4YHocTei). boipHast rocnuranuzupo-
BaHAa B OT/ICJICHHUE pEaHUMAINY M HHTEHCUBHOHN TEPAaIny.

[To manaeM Ox0KI mpu noctymiennn @B mo Simp-
son — 31%, mmobanbHas COKpaTHTENbHAs CIIOCOOHOCTh
JIEBOTO W MPABOTO KEIYJOYKOB TSKEIIO CHIDKEHA 32 CHET
TUQQPy3HOH THIIOKUHE3NH, PAacdeTHOE CHCTOIMYECKOe
JlaBlieHUE B JIerouHoM aptepun 40—45 MM PT. CT., HKHSA
moJiasi BEHa pacIIMpeHa, KOoJUTadMpyeT Ha BIOXE MEHeEe
20%. ITo manaeIM oOciemoBanus ot 21.06.21 r.: cBoOOA-
uelii TpuitogTuponus (CT3) —25,15 nmons/1 (2,63-5,69),
CT4 — 93,07 nmons/a, TTI' — 0,001 MME/n. Auturena
k peuentopam TTI — 13,94 ME/n (< 1,75), 4uro mox-
TBepkAano Hamuuue Oone3nu IpeiiBca. BozoOHoBIEeHA
Tepanus THamMa30jIoM B 103¢ 30 Mr/cyT.

[Mocme  crabunm3anuu  COCTOSHHSA, HEKOTOPOTO
YMEHBILIEHUS! MPOSIBICHUN CEpAEUYHOW HEAO0CTAaTOYHO-
ctu 25.06.2021 r. marnueHTKa MepeBelieHa B KapuoJIo-
THYECKOE OTAEJICHHE IICHTpa, TaKXKe MOJA HaOIIOACHUEM
sHAOKpHHONIOTa. OJHAKO, HECMOTPS Ha TMPOBOIUMYIO TE-
panuio THaMa3oJoM, OTMedalicsl pocT nokaszareneit CT4,
CT3, 6buta yBenuueHa J03MpOBKa mpemapara 10 40 mr
B CyT., Hauara IepopabHas Tepamus MPETHU30JI0HOM
30 mr B cyT. Ha hoHe koMOMHUPOBAaHHON Tepanuu ypoB-
au CT3 u CT4 cHU3WIHCE.

04.07.21 r. y OONBHOW pa3BWIIMCH SIBJICHHS IU3ap-
TPUH, JIEBOCTOPOHHETrO remmumapesa. [lo JaHHBIM KOM-
netotepaoit Tomorpaduu (KT) romosHoro mosra: KT-
MPU3HAKK CHOPMHUPOBABILIEICS 30HBI OCTPOTO Hapylle-
HUs MosroBoro kpopooOpamenus (OHMK) B mpasoit

60

BHCOYHO-TEMEHHO-3aTBUIOYHON 00JacTd ¥ 0o0JacTu
OCTpOBKa cmpaBa (baccelH MpaBOd CpeaHeil MO3roBOM
aprepun) pasmepamu 6,2x3,5x5.7 cm. IlarmenTtka nepe-
BeJieHa JIs JIEYCHUs B OTAeJeHHE peaHumanuu. Jla-
6opatopHo ot 05.07.21 1. coxpaHsuiCs THPEOTOKCHKO3
0e3 CyIIeCTBeHHOW TUHAMHUKHN yPOBHS THPEOUIHBIX TOp-
monos: TTT 0,001 MME/n, CT4 — 62,9 nmons/n, CT3 —
12,08 mmons/n. Ilo gaHHBIM CYyTOYHOTO KapAHOMOHHTO-
pupoBanus ot 06.07.21 r. coxpansuiace @II ¢ yacToToit
ot 161 mo 190 (cpemusis 176) yn/MHH B TEUEHHE BCETrO
nepuozaa HaOMoAEeHUs.

VYunteBast octpeiii mepuog OHMK, Oputo mpm-
HATO pemieHre 00 YMEHBIICHWH J103bI MPEIHH30J0HA
1o 20 mr/cyT. I1o moBoxy HEKyIHpPYyEeMOTO THPEOTOKCH-
K032 C BEIP@XCHHOH TaxXMCHUCTONHUEH K Teparuu ObLT J10-
OaByieH kapOoHat JuTHs B 103¢ 900 MI/CyT.

C 09.07.21 r. oTmMedeHO mosiBIeHue (HeOPMIIEHON JTH-
XOpaJIKH, TOTJA K€ 3apEerHCTPUPOBAHO MOBHIIIEHHE Map-
KEpOB CHCTEMHOM BOCHAIMUTENHHON peakinu, B MOCEBE
KpOBH I'paMIoOIoXUTeNbHbIe KOKKH. ITo nanueiM KT op-
TaHOB TPYAHOM KJIETKH INAarHOCTUPOBAHA JBYXCTOPOHHSIS
MONTUCETMEHTapHas IHeBMOHUS. [lanmeHTke Ha3Hade-
Ha aHTHOAaKTepHajbHAs TEPalus COIIACHO BBISBICHHOMN
YYBCTBUTENBHOCTH MHUKPOOpPraHu3MoB. Uepes 2-e cyTok
cthopMupoBaHa TpaxeocToMa.

Ha dhone mpoBonnMoit MHOTOKOMIIOHEHTHOH Teparim
(Tramaszoun, npeIHU30JI0H, KapOOHAT JIUTHS) TIPH KOHTPO-
e 12.07.2021 r. oTMe4danach MOJIOKUTEIbHAS TUHAMUKA'
CT3 - 7,56 nmomnn/n, CT4 — 28,3 nmoins/n. Knuangeckn
orMeueHo ypexenne YCC mo 110-120 yn/MuH, perpecc
SIBICHUM CEepleYHOM HEeIOCTaTOYHOCTH, IO PE3YJIbTa-
tam DxoKI' yBenmmuenue ¢ppakuuy BeIOpoca 1o Simpson
no 45%. IlpuHuMas BO BHHMaHHE T€HEPaTU30BaHHBIN
MHQEKIMOHHBIM Mpolecc, ObIJIO PEeIIeHO CHHU3WUTH 103y
TepoparsHOTO peaan3oioHa 0 10 mr/cyT. Ha 5-e cyTku
OT MOMEHTA CHUXCHHUS T03bl OTMEYECHO 3HAYUMOE MOBBI-
IIEHNE YPOBHS THPEOUIHBIX TOPMOHOB, IPEUMYIIIECTBECH-
Ho 3a cuer CT4 ¢ 28,3 ot 12.07.21 r. mo 128,7 imonb/1
or 16.07.21 ., CT3 ¢ 7,56 ot 12.07.21 no 30,6 nmoin/n
or 16.07.21 r. IIpu pacuere coorHomenue CT4/CT3 co-
ctaBuiio 4,18. CioXuioch MpeACTaBICHUE O TEKy-
ieM JEeCTPYyKTHBHOM IIpoliecce B IIUTOBHUIHOM KeJe3e
Y TIPOTPECCUPOBAHNH THPEOTOKCHKO3a «YTEUKI.

Y4YuTBIBas TXKECTh COCTOSIHUS MAI[MEHTKH, HAJTHINE
TPaxeoCTOMbI, HAPYIICHHWE IJIOTaHUs, OBbLJIO MPUHATO
pemeHne O BHYTPHBEHHOM BBEIEHHH IPETHU30JI0HA
B no3e 180 mr/cyt. Tepamus kapOOHATOM JIMTHSI OTME-
HEHa, MPOJOJDKEHA Tepamus THaMa30joM B IpeKHen
noze. Ha ¢one kynmpoBanus SBIEHWH THPEOTOKCHKO3a
u koHTpoass YCC orMmeueHa perpeccust sBICHUH cep-
JEYHON HENOCTAaTOYHOCTH: MO JaHHBIM DXOKI' yBenu-
yeHne (ppaknuu BeIOpoca mo Simpson g0 45%. OxgHako
IIPY YMEHBIIEHUHU O3Bl IPEIHU30JI0HA CHOBA BO3HUKAI
pPELUINB TUPEOTOKCHKO3A.
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Pucynox 1. Onepayuonnas pana — mpaxeocmomuyeckuil oe-
¢hexm, nepeceuennviii nepeuieex WUMoBUOHOU Jicee3bl
Figure 1. Surgical wound. The tracheostomy defect, transected
isthmus of the thyroid gland

29.07.21 1. mpoBeeH MYIbTUIUCIUTUIMHAPHBINA KOH-
CINyM. BonbHOM ¢ KIMHUYECKUMU MPOSIBICHUSMU CETl-
cHca, TeKyIEero NHPEKIIMOHHOTO NpoIecca B BUJE CIIH-
3UCTO-THOWHOTO SHAOOPOHXUTA CO 3HAYMMBIM THTPOM
MOJIMPE3UCTEHTHON (IIOpEI B TOceBaX OpOHXO-alIbBEO-
JIIPHOTO JTIaBaXka W BRICOKMM PHCKOM IIPOTPECCUPOBAHUS
CHCTEMHOTO HH()EKIIMOHHOTO TpoIiecca, B CBI3U C HE00-
XOIIMMOCTBIO KYIMUPOBaHHSI TUPEOTOKCHKO3a, a€KBaTHO
HEMOJIAIOMIETOCS MEANKAMEHTO3HOMY JICUCHHUIO, a TaK-
K€ C IEeNBI0 PACHINPEHUS BOZMOXKHOCTEH aHTHAPUTMHU-
YECKOW Tepanud, YMEHBIICHUS UIUTEIHHOCTH HUMMY-
HOCYIIPECCHBHOH Tepamuy TITIOKOKOPTHKOCTEPOUIAM,
OIpeNesIeHb] )KU3HEHHBIC TIOKAa3aHUs K TUPECOUIKTOMUU
B KOPOTKHE CPOKH.

OT mpenonepanioHHOW TOHKOMTOJIBHOM acHHpaIu-
OHHOI1 OMOTICHU y371a JICBOW JOJH IMIMTOBUIHOM Kele3bl
MIPUHSTO PEUICHUE BO3JCPIKAThCS BBUAY HAIHUIUS Tpa-
XEOCTOMBI M, COOTBETCTBECHHO, TEXHUICCKON CIIOKHOCTH
BBIIOJIHEHUS MaHUTYJSIMK. ClieyeT OTMETHUTb, UTO HEC-
MOTpSL Ha BBIIICONUCAHHBIE AUATHO3Bl U BBIPAKEHHBIN
HEBPOJIOTHYECKUI Ne(UINT, NHTOKCUKAIMIO, JKCHIIMHA
Ha MOMEHT OCMOTpa OblJIa B CO3HAHUHU, OPHEHTHPOBAHA
BO BPEMCHH W COOCTBEHHOW JIMYHOCTH, YTO ITO3BOIIMAIIO
MTOJTyYUTH COTIacHe Ha BMEIIATEIhCTRO.

Pesynbtatbl

04.08.2021 r. BeIMONIHEHA THpeouAdKTOMHUS. B omepa-
nuonnyto nmpuriamen JIOP-spad. [locie naayKinu HapKo-
3a TIpoBe/ieHa OPOHXOCKOIHMS Yepe3 TPaxeoCTOMHUUYECKYIO

KaHIOI0. BuauMas 4acTb Tpaxeu CBOOOTHO MpPOXOAWMA,
MPOCBETHl OPOHXOB TPOCIIEKUBAKOTCS, COACPKAT yMe-
PEHHOE KOJIMYECTBO CEPO3HO-CIU3UCTON JKUIKOW MOKPO-
TeI — A dy3HBIA, KarapanbHbI 3HAOOPOHXHUT. B xoxe
MHTYOaIlMy Tpaxen TPaxeoCTOMHYECKasi KaHIONs y/laieHa.
JlocTym K MATOBUAHOM kKele3e ObLUT oCyIecTBIIeH 1Mo Ko-
Xepy C MOJHBIM MCCEYEHHEM KPaeB TPAXEOCTOMUYECKOTO
KaHajla BIUIOTH N0 Tpaxedw. [leekr B Tpaxee pacroma-
rajcs BbIIIE INepeleiika MUTOBUAHON kemne3bl (puc. 1).
IIpu ocmoTpe mpasast 4O LIUTOBUIHOM KEJIE3bl pa3Me-
pamu 7,0%4,0%3,0 cm, neBas gons — 6,0%3,0%2,5 cMm, nepe-
meek Takxke yBenndeH. LlluroBuaHas xenesa MoOMIN30-
BaHa dKcTpadacuuaIbHO C UCIIOJIb30BAHUEM OUIIONISPHO-
ro koarynsitopa Ligasure. [lepereek sxene3sl nepecedeH
C IIeJIbI0 ITAMTHOTO yAaleHus ee aonel. Busyammusuposa-
HBl B THNWYHBIX MECTax BO3BPATHBIC TOPTAHHBIE HEPBHI
n OoJpIIas YacTh OKOJIOUIMTOBUIHBIX Jkene3. Bepxuwne
Y HWDKHHE IIUTOBUAHBIE COCYIBI JIMTUPOBAHEI. BrimomHe-
Ha TUPEOUIIKTOMUS, B IPETpaxeanbHble MPOCTPAaHCTBA
YCTaHOBJICH APEHAX, BBIBEJCH Yepe3 KOHTPANEpTypy UyTh
BBIIIIE IPEMHOMN BBIPE3KH, OAKIIOUEH K BaKyyMy.
[TarmenTKa MHTpAONIEPAIIMOHHO O0CYKAEHA C ydJacT-
HUKaMH KOHCHJIMYMa, C YI€TOM PHCKa Pa3BUTHS OCTPOH
JBIXaTebHOM HEeZOCTAaTOYHOCTH B PaHHEM IIOCIeorepa-
LIUOHHOM TIepHoje, CBA3aHHOM ¢ nepeHeceHHbiM OHMK
U OCJIO)KHEHHBIM TeueHHeM 3a0O0JIeBaHUs, MPUHATO pe-
LIEHHE COXPAaHUTh TpaxeocToMy. BrinmonHeHo nocioiiHoe
YIINBaHKUE PaHbI ¢ (POPMHPOBAHHEM HOBOTO TPAaXeOCTO-
MHYECKOTO KaHajla C OTTPaHUYEeHUEM ITOCIIETHETO OT I1a-
parpaxeaibHBIX M MOAKOKHBIX POCTPaHCTB. B xone skc-
TyOallMu Tpaxeu MOCIeTHss KaHIOJIMPOBaHA TPaXeoCTo-
MUYECKOW TPYOKO# MPexHEro Tuamerpa.
ITocneonepaloHHbIN epruoA MpoTekan 6e3 XHUpyp-
THYECKUX OCIOKHEeHuH (puc. 2). JlabopaTopHbIit MOHHUTO-
PUHT B 1-€ CyTKU: mapaTUpEOUIHbIH TOpMOH — 47,7 Ir Mt
(1565 nir/mur), KampLMi HOHU3UPOBAHHBIN — 1,23 MMOJIB/TT
(1,16-1,32). Hauara ropMOHO3aMeCTUTEIbHAS TEpPaITus

Pucynox 2. Bud nocneonepayuonuoti pauel Ha 13-e cymxu
noce onepamugHo20 6MeulamenbCmed

Figure 2. Postoperative wound on the 13th day after surgical
treatment
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JIEBOTUPOKCUHOM B 7103¢ 50 MKI, MpOAOIKEHa Tepanus
npeaau3oionoM 120 mr B cyT. Ha 2-e cyTku mocine ome-
PaTUBHOTO BMEMIATENbCTBA 1032 MPEIHU30JI0HA CHH-
J)keHa 10 60 Mr B CyT., Jj03a JIEBOTUPOKCHHA yBEJIMYEHA
1o 75 mxr. Ha 3-u CyTKM mpeHU3010H OTMEHEH, OJTHAKO
B CBSI3M C MPOSIBIICHISIMA HAIIOYEYHUKOBOH HEZOCTATOY-
HOCTH Ha 5-€ CYTKH TOCJIe Olepalliii BO30OHOBJICH MPH-
eM mpemnapara B o3¢ 60 mr B cyT. B xoze manpHeifmero
JICUEHUS] MPOBOIMIOCH CHIDKEHHE JO3bI MPEeIHU30JI0HA
B T€UEHHE 2-X HEJENb.

Ha 8-e cyTku nociie onepanuu BeIIOJIHEHA IpsiMas JIa-
PHHTOCKOITHS: TOJIOCOBBIE CBA3KH PACIIOJIOKEHBI CHMMET-
pUYHO, cMBIKaroTcs Ipu poHanuu. [locne KOHTpoOIbHON
OpOHXOCKONIMHU Tpaxes nekaHionuposana. Ha 10-e cytku
mocJie onepanuu OONbHAS MEpPeBeeHa B KapIUOIOTHIe-
CKO€ OTJICJICHUE.

ITo nansabIM KOHTpONBHOW DxXx0KI' oTMeueHO yBenu-
geane @B o Simpson 1o 55%. Ha 12-¢ cyTku Ha (oHe
TOPMOHO3aMECTUTENBHON  TEpanuu  JIEBOTUPOKCUHOM
B JI03€ 75 MKT IOCJI€ OTIEPaTUBHOTO BMEIIATENbCTBA YPO-
BeHb CT4 cocraBui 15,3 nMoub/m.

ITanuenTtka BeinKucana Ha 30-e CyTKU NOCIE ONepaluy
B TEMOANHAMHWYECKH W KIMHUYECKH CTaOMIBHOM COCTO-
SHUW, Ha TEpalul aHTHAPUTMHYECKUMH IperapaTaMu
U TIPEIHU30JI0OHOM 2,5 MI' B CyT. TpaxeoCTOMUYECKHA
NeeKT 3aKPBUICS CaMOCTOSTEIBHO Ha 27-€ CYyTKH TOCIe
omepaTuBHOrO BMemarenscTBa (puc. 3). Ilo pesynpraram
THCTOJIOTUYECKOTO HCCIIEAOBAHNS ONEPAllMOHHOTO MaTe-
puana — auddy3HO-y3110BONH TOKCHUYECKHI 300 Ha (oHe
TEpaIwH.

[Ipu TeneoHHOM KOHTAKTE C HAIIMEHTKON Yepe3 5 Mec.
MoCIie BBIMUCKU TOJYYEHBI JaHHble 00 ee YIOBJIETBO-
PUTEIBHOM COCTOSHUH, YCICIIHOM pAaCIIMPEHUH IBH-
raTeNpHOTO pekrMa (MIPOTYJIKH Ha ynuIe), Ha (oHe 3a-
MECTHUTENbHOW TEparuy JIEBOTUPOKCHHOM — 3yTHPEO3
(TTT - 2,5 MME/m).

Pucynox 3. Buo nocreonepayuonnou panvl 6 0enb GbINUCKU
u3 OoNbLHUYbL

Figure 3. Postoperative wound on the day of discharge from
the hospital
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O6cyxpeHue

B nmanHOM KIMHHYECKOM HAOJIONECHUH TIPEICTaBICH
ciydall yCIeUIHOTO XUPYPrHYECKOTO JICUSHHs TEKYIIEro
aMHUOAAPOH-UHAYIINPOBAHHOTO THUPEOTOKCHKO3a Yy Tpa-
XCOCTOMUPOBAHHOW PEaHMMAIMOHHONH OOJBHON C Ipo-
SIBIICHUSIMU CHHJIPOMA TIOJIMOPTaHHOW NTUCOHYHKIMH Pa3-
JUYHOM CTETICHN KOMIIeHcanuu. B 3apy0exHoi 1 oTedec-
TBCHHOW JHUTEparype HaMH HE HaHICHO MyOIHKaui
0 TOZOOHOM OIIBITE, XOTS, HCCOMHEHHO, TaKHe BMella-
TEIHCTBA MTPOBOIMIINCE.

3akniovyeHne

Hecmotps Ha To, uTo B GonmpmmHCTBE citydaeB AUT
JICUUTCS] KOHCEPBAaTUBHO, XUPYPTrUUECKOE JICUEHUE MOXKET
SIBISITBCSL €UHCTBEHHBIM METOIOM KOPPEKLUUH TaHHOU
HAaTOJIOTUU.

JleyeHne Takoli KaTeropuu OONBHBIX, Ha HAIll B3MIISIL,
BO3MOJXKHO JIMIIb B YCIOBUSIX MHOTOIIPO(GUILHOTO CTaIlH-
OHapa C BO3MOXKHOCTBIO IIPOBEACHUSI MYJIBTUAUCLIUILIN-
HapHOI'0 KOHCUJIMYMa.

BrinonHenne THPEOUIPKTOMHUH B YCIOBUSX TEKYIIETO
CHCTEMHOTO BOCIMAINTENHHOTO Tporiecca Ha hoHe QyHK-
MUOHUPYIOIIEH TPaXxeoCTOMBI BO3MOXHO IPH COOJFOZIE-
HUU aJeKBAaTHBIX XUPYPTUYECKUX MPUHIUIIOB U PaIlHO-
HaJbHO TIOA00paHHON aHTHOAKTEpHUATHHON TepaTIvH.

Tupeounskromuss 1no moBony AMWT, BeIoTHEHHAS
TI0 TIOKa3aHMsIM, UMEeT A0Ka3aHHYIO0 2P (PEeKTUBHOCTH B Jie-
YEHUH TUPEOTOKCUYECKON KapIMOMHUOIIATHH U €€ TIPOsIBIIe-
Huil. B nanHoM ciy4yae — noctosiaHo# dopmbl OIT 1 xpo-
HUYECKOHN CepAEYHON HEJOCTATOYHOCTH.
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Abstract

Amiodarone is a drug used in the treatment of life-threatening arrhythmias, which can lead to the development of amiodarone-induced
thyrotoxicosis. In most cases this pathology can be treated by conservative methods; surgical treatment is resorted to in cases of thy-
rotoxicosis refractory to medical treatment.

This case report describes surgical treatment of a patient with amiodarone-induced thyrotoxicosis, progressive heart failure, neuro-
logical pathology, bilateral pneumonia, functioning tracheostomy, systemic infectious process, multiple organ dysfunction syndrome,
who was treated in the intensive care unit. Due to the lack of response to therapy with antithyroid drugs (thiamazole, lithium prepara-
tions and pulse therapy with prednisolone) and a progressive deterioration of the condition in a short period of time, according to vital
indicators, the patient underwent thyroidectomy. In the postoperative period, there was a decrease in the occurrence of chronic heart
failure symptoms. Medical control of cardiac arrhythmias was achieved. Surgical stage proceeded without complications in the period
of 30-days. The patient was discharged for outpatient rehabilitation treatment.
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Peztome

AMMOIAapOH — 3TO Npemnapar, IPUMEHAEMbIH B JIEUCHUH KU3HEYTPOXKAIOIIMX apPUTMHUH, TPUEM KOTOPOTO MOXKET NPUBOAUTH K Pa3BU-
TUKO aMAOAapOH-UHAYIUPOBAHHOTO THUPCOTOKCHUKO3a. ‘Iame BCECro JICUCHUC ﬂaHHOﬁ TaTOJIOTUH OCYIIECTBIACTCA KOHCEPBATHUBHBIMU
METOAaMH, K XUPYPrHYeCKOMY JICYEHHIO NpUOeraroT B ciryyae pepakTepHOro K MEJUKaMEHTO3HOMY JICYEHHIO THPEOTOKCHKO3a.

B n1aHHOM KIMHMYECKOM NpHMEpE ONKCAH CIy4Yall XMPYpPruueckoro JIUeHHs MAlUeHTKH C aMUOJAPOH-MHIYLIUPOBAHHBIM THPEO-
TOKCHKO30M, TPOTPECCUPYIOMEH CEPACYHON HEI0CTaTOYHOCTBIO, HEBPOJIOTHYECKON IATONOTHEH, IBYXCTOPOHHEH ITHEBMOHHEH,
(GyHKIMOHUpYIOIEH TPaXeocTOMOH, CHCTEMHBIM MH(EKIMOHHBIM MIPOLECCOM, CHHAPOMOM ITOJTHOPTaHHON AUC(HYHKIUH, KOTOpas
Haxoauiaach Ha JICYCHHUHU B OTACIICHUHA MHTCHCHBHOM TEparunu. B cBsa3u ¢ OTCYTCTBHUEM OTBETA HA TECPAINNNIO aHTUTUPECOUTHBIMU MIPE-
naparamu (THaMa3oJIoM, NpernapaTaMy JUTHS U IyJIbC-Teparuell NPeaHU30JI0HOM) U MIPOTPECCUPYIONINM YXYIIIEHUEM COCTOSHUS
B KOPOTKHE CPOKH I10 KU3HEHHBIM IOKa3aHUsIM OOJIbHOW BBINIOJIHEHA THPEOUAIKTOMHUS. B mocieonepaioHHOM 1eprosie 0TMEUeHO
YMEHBIICHNE HpOHBIIeHPIﬁ XpOHH'-IeCKOﬁ CCpHCqHOﬁ HEAOCTATOYHOCTH. HOCTHI‘HyT MeHHKaMeHTOl}HHﬁ KOHTPOJIb Hapymem/lﬁ puT™ma
cepaua. Xupyprudeckuii sran nporekai 6e3 ocnoxaeHuid B 30-aHeBHbIN nepuos. [lanneHTka Bbinucana Ha aMOyIaTopHOE BOCCTa-
HOBUTENBHOE JICUECHUE.

Kniwoueswie cnosa: aMnonapoH-MHAYIMPOBAHHbIH THPEOTOKCHKO3, aMHOJIApOH, THPEOUIIKTOMHUS, CepeUHas HEAOCTaTOYHOCTh, TPa-
XE0CTOMHUS
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Introduction

Amiodarone is one of the most effective and com-
monly prescribed antiarrhythmic drugs. Due to the high
content of iodine, this drug affects the thyroid hormone
metabolism [1].

According to the literature data, the use of amioda-
rone leads to dysfunction of the thyroid gland in 15-20%
of cases, while the incidence of amiodarone-induced
thyrotoxicosis (AIT) ranges from 3 to 15% [2—6]. Com-
monly the amiodarone-induced thyrotoxicosis is classi-
fied into types 1, 2, and a mixed form. Thyroidectomy is
an effective treatment for drug-refractory AIT, but its use
is considered to be limited due to higher perioperative
morbidity and mortality compared to thyroidectomy per-
formed for Graves’ disease or toxic multinodular goiter
[7]. According to a cohort study that has been conducted
at the Mayo Clinic (USA) for 14 years, out of 370 cases
of AIT, thyroidectomy was performed only in 17 patients
(4.6%) [4].

However, in a number of studies, the authors note a low
incidence of perioperative complications of thyroidecto-
my in patients with AIT refractory to drug therapy, which
may be due to the presence of a multidisciplinary team in
these clinics and the peculiarities of the anesthetic service
[8-10]. Thus, in a retrospective study performed at the
St Vincent’s Hospital Heart Lung Translpant Unit (Aus-
tralia), thyroidectomy was performed in 24 patients with
AIT. According to echocardiography, in 38% of patients
at the time of surgery a decrease in the ejection fraction
(EF) of the left ventricle was less than 30%. No cardiore-
spiratory complications or lethal outcomes were recorded
in the postoperative period [11].

According to a retrospective study by D. Cappellani
et al., covering a 20-year period, the level of overall mor-
tality and mortality due to cardiovascular diseases after
5 and 10 years in patients undergoing surgical treatment
for AIT was statistically significantly lower than in pa-
tients who received drug therapy. This difference was
most pronounced in patients with intermediate and low
left ventricular EF, while no differences were obtained in
patients with normal EF [12].

According to 2018 European Thyroid Association
Guidelines for the Management of Amiodarone-Associ-
ated Thyroid Dysfunction thyroidectomy as a treatment
for AIT can be considered in the following cases: no ef-
fect of drug therapy; the need to continue therapy with
amiodarone; the development of unwanted side effects
of drug therapy; the presence of vital indications in case
of worsening of the course of the cardiovascular system
disease [3].

This publication demonstrates a case of complex treat-
ment of a patient who was in the intensive care unit with
amiodarone-induced thyrotoxicosis and severe comorbid
status.

Material and methods

Female patient X., 51 years old, since 2018 has been
suffering from atrial fibrillation (AF), manifested by
heart work interruptions and general weakness. She was
prescribed amiodarone at a dose of 200 mg per day for
oral administration and received the drug from October
2018 to July 2019. On July 3%, 2019, the patient was hos-
pitalized with a clinical picture of paroxysmal AF, it was
stopped, recommendations were given to continue amio-
darone therapy at the same dose. However, according to
the patient, in July 2019 she stopped the intake of amio-
darone. The reason for the drug cancellation — whether
it was patient’s or doctor’s decision — has not been clari-
fied. In addition to that, the patient did not control the
thyroid status neither before the period of amiodarone
intake nor during it. In May 2021, thyrotoxicosis was first
detected. According to laboratory tests: thyroid-stimulat-
ing hormone (TSH) — 0.005 plU/ml (0.350-4.940), free
thyroxine (FT4) — 90.75 pmol/l (9.0-19.0). According
to the thyroid gland ultrasound examination dated June
1%, 2021: the echostructure is heterogeneous due to the
alternation of hypo- and hyperechoic areas. The volume
of the right lobe is 34.0 ml®, along the posterior surface
there is a hyperechoic nodule (pseudonodule?) sized
0.7x0.6x0.55 cm, homogeneous, avascular in the color
Doppler imaging. The volume of the left lobe is 25.3 ml,
in the middle part along the anterior surface there is a hy-
perechoic nodule 1.1x0.7x0.85 cm, with fuzzy, smooth
contours, heterogeneous in structure due to anechoic in-
clusions, in the mode of color Doppler mapping (CDM) —
a single perinodular blood flow, TIRADS 3. The total vol-
ume of the gland is 59.3 m1® (the norm is less than 18 m1%).
Regional lymph nodes are not located. Vascularization of
the thyroid gland in CDM is moderately increased, peak
systolic blood flow velocities in the thyroid arteries are
changed to 38 cm/sec.

On June 1, 2021, the patient was consulted by an en-
docrinologist at the Almazov National Medical Research
Centre on the topic of amiodarone-induced thyrotoxicosis
type 1 or Graves’ disease. Treatment with thiamazole at
a dose of 30 mg per day was recommended, therapy was
initiated on June 2, 2021. The patient stopped taking the
drug on her own initiative 5 days later.

On June 21, 2021, the patient arrived at the Almazov
National Medical Research Centre for hospitalization in
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the endocrinology department. During the examination
among her complaints were shortness of breath both at
rest and during minimal physical activity, palpitations,
occasional body tremor, lower extremities swelling, an
increase in the abdomen volume.

Atrial fibrillation, tachysystole with a heart rate of up to
180 beats per minute, decompensated chronic heart failure
up to functional class IV (shortness of breath at rest, ascites,
anasarca, lower extremities edema) were diagnosed. The
patient was admitted to the intensive care unit.

According to echocardiography data, the EF upon ad-
mission according to Simpson’s method equaled 31%, the
global left and right ventricles contractility is severely
reduced due to diffuse hypokinesia, the estimated pulmo-
nary artery systolic pressure ranges from 40 to 45 mm Hg,
the inferior vena cava is dilated, the inspiratory collapse is
less than 20%. According to the examination data, dated
June 21%, 2021, free triiodothyronine (T3) — 5.15 pmol/l
(2.63-5.69), FT4 — 93.07 pmol/l, TSH — 0.001 mIU/I. An-
tibodies to TSH receptors — 13.94 1U/1 (< 1.75), which
confirmed the presence of Graves’ disease. Therapy with
thiamazole at a dose of 30 mg per day was resumed.

After the condition stabilization and some decrease in
the manifestations of heart failure on June 25, 2021, the
patient was transferred to the cardiology department of
the Center, where she was under the supervision of an en-
docrinologist. However, despite the ongoing therapy with
thiamazole, there was an increase in FT4 and T3 levels,
the dosage of the drug was increased to 40 mg per day,
oral therapy with prednisolone at a dose of 30 mg per day
was started. Against the background of combination the-
rapy, the levels of T3 and FT4 decreased.

On July 4, 2021, the patient developed dysarthria and
left-sided hemiparesis. According to computed tomogra-
phy (CT) of the brain: CT signs of a formed zone of an
acute cerebrovascular accident (CVA) in the right tem-
poral-parietal-occipital area and the insular region on the
right (middle cerebral artery) sized 6.2x3.5%5.7 cm. The
patient was transferred to the intensive care unit for treat-
ment. As of July 5, 2021, thyrotoxicosis persisted with-
out significant changes in the level of thyroid hormones:
TSH-0.001 mIU/L, FT4 —62.9 pmol/l, T3 — 12.08 pmol/l.
According to the data of 24-hour cardiac monitoring dat-
ed July 6, 2021, AF persisted with a frequency of 161 to
190 (average 176) beats/min during the entire observation
period.

Considering the acute period of extensive cerebrovas-
cular accident, it was decided to reduce the dose of pred-
nisolone to 20 mg/day. For uncontrolled thyrotoxicosis in
a patient with severe tachysystole, lithium carbonate at
a dose of 900 mg/day was added to therapy.

Since July 9, 2021, the presence of febrile fever has
been noted, at the same time an increase in markers
of a systemic inflammatory reaction was registered,
gram-positive cocci were detected in the blood culture.
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Bilateral polysegmental pneumonia was diagnosed ac-
cording to the chest organs CT. The patient was pre-
scribed antibiotic therapy according to the identified
sensitivity of microorganisms. Two days later, a trache-
ostomy was performed.

Against the background of an ongoing multicomponent
therapy (thiamazole, prednisolone, lithium carbonate),
during the control on July 12, 2021, positive dynamics
was noted: T3 — 7.56 pmol/l, FT4 — 28.3 pmol/l. Decrease
in heart rate to 110—120 beats/min was clinically noted,
as well as regression of heart failure phenomena. Accord-
ing to the results of echocardiography, the EF increase ac-
cording to Simpson’s method was up to 45%. Taking into
account the generalized infectious process, it was decided
to reduce the dose of oral prednisolone to 10 mg/day. On
the fifth day from the moment of dose reduction, a signifi-
cant increase in the thyroid hormones levels was noted,
mainly due to FT4 from 28.3 pmol/l dated July 12, 2021,
to 128.7 pmol/l dated July 16, 2021; T3 from 7.56 pmol/l
dated July 7, 2021, to 30.6 pmol/l dated July 16, 2021.
The ratio of FT4/T3 was 4.18. There was an idea about
the current destructive process in the thyroid gland and
the progression of “leak” thyrotoxicosis.

Considering the severity of the patient’s condition, the
presence of a tracheostomy, and swallowing disorders,
it was decided to administer prednisolone intravenously
at a dose of 180 mg/day. Lithium carbonate therapy was
canceled, thiamazole therapy was continued at the same
dose. Against the background of thyrotoxicosis relief and
heart rate control, regression of heart failure was noted:
according to echocardiography, the EF increase accord-
ing to Simpson’s method was up to 45%. However, with
a decrease of the dose of prednisolone, a relapse of thyro-
toxicosis occurred again.

On July 29, 2021, a multidisciplinary consultation was
held. A patient with clinical symptoms of sepsis, an ongo-
ing infectious process in the form of mucopurulent endo-
bronchitis with a significant titer of multiresistant flora in
bronchoalveolar lavage cultures and a high risk of sys-
temic infectious process progression, received confirmed
indications for urgent thyroidectomy. These indications
were determined due to the need to stop thyrotoxicosis,
which is adequately resistant to drug treatment, as well
as due to the need of expanding the possibilities of antiar-
rhythmic therapy and reducing the duration of immuno-
suppressive therapy with glucocorticosteroids.

It was decided to refrain from preoperative fine-needle
aspiration biopsy of the left lobe node of the thyroid gland
due to the presence of a tracheostomy and, therefore, the
technical complexity of the manipulation. It should be
noted that despite the listed above diagnoses and a pro-
nounced neurological deficit and intoxication, at the time
of the examination the patient was conscious, sane and
oriented in time, which made it possible to obtain consent
to the intervention.
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Figure 1. Surgical wound. The tracheostomy defect, transected
isthmus of the thyroid gland

Pucynox 1. Onepayuonnas pana — mpaxeocmomuyeckuil oe-
ghexm, nepeceueHHblll nepeweex WUmosUOHOU Hcene3bl

Results

On August 4, 2021, a thyroidectomy was performed.
An ENT doctor was present during the operation. After
anesthesia induction, bronchoscopy was performed
through a tracheostomy cannula. The visible part of
the trachea is freely passable, the bronchi lumen can be
traced, contain a moderate amount of serous-mucous
liquid sputum — diffuse, catarrhal endobronchitis. Dur-
ing tracheal intubation, the tracheostomy cannula was
removed. Access to the thyroid gland was performed ac-
cording to Kocher’s method with complete excision of the
edges of the tracheostomy canal up to the trachea. The
defect in the trachea was located above the thyroid gland
isthmus (figure 1). During the examination the right lobe
of the thyroid gland was 7.0%4.0%3.0 cm, the left lobe was
6.0%3.0%2.5 cm, the isthmus was also enlarged. The thy-
roid gland was mobilized extrafascially using a Ligasure
bipolar coagulator. The isthmus of the gland was crossed
for the purpose of the staged removal of its lobes. The
recurrent laryngeal nerves and most of the parathyroid
glands are visualized in typical places. The superior and
inferior thyroid vessels are ligated. A thyroidectomy was
performed, a drain was installed in the pretracheal space,
brought out through the counter-opening just above the
jugular notch, and connected to a vacuum.

The patient was discussed intraoperatively with the
participants of the council. Considering the risk of de-
veloping acute respiratory failure in the early postopera-
tive period, that is associated with a previous stroke and

a complicated course of the disease, it was decided to
keep the tracheostomy. Layered wound suturing was per-
formed with the formation of a new tracheostomy canal
with the separation of the latter from the paratracheal and
subcutaneous spaces. During extubation of the trachea, it
was cannulated with a tracheostomy tube of the same di-
ameter.

The postoperative period proceeded without surgical
complications (figure 2). Laboratory monitoring on the
first day: parathyroid hormone — 47.7 pg/ml (15-65 pg/
ml), ionized calcium — 1.23 mmol/l (1.16-1.32). Hor-
mone replacement therapy with levothyroxine started at
a dose of 50 mcg, therapy with prednisolone continued at
a dose of 120 mg per day. On the second day after the sur-
gery, the dose of prednisolone was reduced to 60 mg per
day, the dose of levothyroxine was increased to 75 mcg.
On the third day after the surgery, prednisolone was dis-
continued, however, due to occurring symptoms of adre-
nal insufficiency, on the fifth day after the operation, the
drug was resumed at a dose of 60 mg per day. During the
further treatment the dose of prednisolone was reduced
within 2 weeks.

On the 8th day after the surgery, direct laryngoscopy
was performed: the vocal cords are located symmetrical-
ly, closing during phonation. After control bronchoscopy,
the trachea was decannulated. On the 10th day after the
surgery, the patient was transferred to the cardiology de-
partment.

According to the results of control echocardiography,
the EF increase according to Simpson’s method was up
to 55%. Against the background of hormone replace-
ment therapy with levothyroxine at a dose of 75 mcg on
the twelfth day after the surgery, the level of FT4 was
15.3 pmol/l.

The patient was discharged on the 30th day after sur-
gery in a hemodynamically and clinically stable condition,
on therapy with antiarrhythmic drugs and prednisolone at

Figure 2. Postoperative wound on the 13th day after surgical
treatment

Pucynok 2. Buo nocreonepayuonnotl pansl Ha 13-e cymxu no-
clle OnepamueHO20 BMeuamenbcmea
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a dose of 2.5 mg per day. The tracheostomy defect closed
on the twenty-seventh day after the surgery (figure 3). Ac-
cording to the results of histological examination of the
surgical material — a diffuse toxic nodular goiter that oc-
curred during the therapy.

During telephone contact with the patient 5 months
after discharge, data were obtained on the patient’s sa-
tisfactory condition, the successful increase of physical
activity (walking). Against the background of levothyro-
xine replacement therapy euthyroidism occurred (TSH —
2.5 mIU/N).

Discussion

This clinical case report presents a successful case of
surgical treatment of an ongoing amiodarone-induced
thyrotoxicosis in a tracheostomy resuscitation patient
with occurring symptoms of multiple organ dysfunction
syndrome of varying compensation degrees. In foreign
and Russian literature, we did not find publications about
such experience, although, undoubtedly, such interven-
tions were carried out.

Conclusion

Despite the fact that in most cases AIT is treated con-
servatively, surgical treatment may be the only method for
correcting this pathology.

Treatment of this category of patients, in our opinion,
is possible only in a multidisciplinary hospital with the
possibility of holding a multidisciplinary consultation.

Performing thyroidectomy in the conditions of the
ongoing systemic inflammatory process against the back-
ground of a functioning tracheostomy is possible if ade-
quate surgical principles and rationally selected antibiotic
therapy are followed.

Thyroidectomy for AIT, performed according to indi-
cations, has proven efficacy in the treatment of thyrotoxic

Figure 3. Postoperative wound on the day of discharge from
the hospital

Pucynox 3. Buo nocnreonepayuonnou panvl 6 0enb GbINUCKU
u3 OONbLHUYDL
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cardiomyopathy and its manifestations. In this particular
case, a permanent form of atrial fibrillation and chronic
heart failure.

References/Jiuteparypa

1. Trohman RG, Sharma PS, McAninch EA, et al. Amiodarone
and thyroid physiology, pathophysiology, diagnosis and manage-
ment. Trends in cardiovascular medicine. 2019;29(5):285-295.
https://doi.org/10.1016/j.tcm.2018.09.005

2. Grineva EN, Tsoy UA, Karonova TL, et al. Draft of the
Federal Clinical Recommendations for diagnosis and treatment
of amiodarone-induced thyroid dysfunction. Clinical and experi-
mental thyroidology. 2020;16(2):12-24. (In Russ.). https://doi.
org/10.14341/ket12693

I'punesa E.H., Lo# Y.A., Kaponosa T.JI. u ap. IIpoekr dene-
paJbHBIX KIMHUYECKUX PEKOMEHIAIMI 10 ITHAarHOCTUKE U Jiede-
HHUIO aMHOJAPOH-UHIYLUPOBAHHOW IUCHYHKLUHMH LIMTOBUAHOM
Kenesbl. Kaunuueckass u 9KCHEePUMEHMANbHASL MUPeouo0no2us.
2020;16(2):12—24. https://doi.org/10.14341/ket12693

3. Bartalena L, Bogazzi F, Chiovato L, et al. 2018 Euro-
pean Thyroid Association (ETA) guidelines for the management
of amiodarone-associated thyroid dysfunction. Eur Thyroid J.
2018;7(2):55-66. https://doi.org/10.1159/000486957

4. Kotwal A, Clark J, Lyden M, et al. Thyroidectomy for ami-
odarone-induced thyrotoxicosis: Mayo Clinic Experience. J En-
docr Soc. 2018;2(11):1226—-1235. https://doi.org/10.1210/js.2018-
00259

5. Magqdasy S, Benichou T, Dallel S, et al. Issues in amioda-
rone-induced thyrotoxicosis: update and review of literature. 4Ann
Endocrinol (Paris). 2019;80(1):54—60. https://doi.org/10.1016/].
ando.2018.05.001

6. Kinoshita S, Hayashi T, Wada K, et al. Risk factors for amio-
darone-induced thyroid dysfunction in Japan. Journal of Arrhythmia.
2016;32(6):474-480. https://doi.org/10.1016/j.joa.2016.03.008

7. Houghton SG, Farley DR, Brennan MD, et al. Surgical
management of amiodarone-associated thyrotoxicosis: Mayo
Clinic experience. World J Surg. 2004;28:1083—-1087. https://doi.
0rg/10.1007/s00268-004-7599-6

8. Tomisti L, Materazzi G, Bartalena L, et al. Total thyroidec-
tomy in patients with amiodarone-induced thyrotoxicosis and se-
vere left ventricular systolic dysfunction. J Clin Endocrinol Metab.
2012;97:3515-3521. https://doi.org/10.1210/jc.2012-1797

9. Patel N, Inder W], Sullivan C, et al. An audit of amiodarone-
induced thyrotoxicosis — do anti-thyroid drugs alone provide ad-
equate treatment? Heart Lung Circ. 2014;23:549-554. https://doi.
0rg/10.1016/j.hlc.2014.01.013

10. Gough J, Gough IR. Total thyroidectomy for amioda-
rone-associated thyrotoxicosis in patients with severe cardiac dis-
ease. World J Surg. 2006;30:1957-1961. https://doi.org/10.1007/
$00268-005-0673-x

11. Isaacs M, Costin M, Bova R, et al. Management of amio-
darone-induced thyrotoxicosis at a cardiac transplantation centre.
Frontiers in Endocrinology. 2018;9:1-8. https://doi.org/10.3389/
fendo.2018.00482

12. Cappellani D, Papini P, Pingitore A, et al. Compari-
son Between Total Thyroidectomy and Medical Therapy for
Amiodarone-Induced Thyrotoxicosis. J Clin Endocrinol Metab.
2020;105(1):242-251. https://doi.org/10.1210/clinem/dgz041

Author credentials

Maksim A. Salov, Surgeon, Oncological Surgery Division,
Almazov National Medical Research Centre (Saint Petersburg,
Russian Federation). https://orcid.org/0000-0002-9530-3447


https://doi.org/10.1016/j.tcm.2018.09.005
https://doi.org/10.14341/ket12693
https://doi.org/10.14341/ket12693
https://doi.org/10.14341/ket12693
https://doi.org/10.1159/000486957
https://doi.org/10.1210/js.2018-00259
https://doi.org/10.1210/js.2018-00259
https://doi.org/10.1016/j.ando.2018.05.001
https://doi.org/10.1016/j.ando.2018.05.001
https://doi.org/10.1016/j.joa.2016.03.008
https://doi.org/10.1007/s00268-004-7599-6
https://doi.org/10.1007/s00268-004-7599-6
https://doi.org/10.1210/jc.2012-1797
https://doi.org/10.1016/j.hlc.2014.01.013
https://doi.org/10.1016/j.hlc.2014.01.013
https://doi.org/10.1007/s00268-005-0673-x
https://doi.org/10.1007/s00268-005-0673-x
https://doi.org/10.3389/fendo.2018.00482
https://doi.org/10.3389/fendo.2018.00482
https://doi.org/10.1210/clinem/dgz041
https://orcid.org/0000-0002-9530-3447

Cnyyau 3 knuHuyeckoin npakTuku / Case Reports

Anastasia S. Shulyakovskaya, Surgeon, Almazov National
Medical Research Centre (Saint Petersburg, Russian Federation).
https://orcid.org/0000-0002-3663-1934

Ivan N. Danilov, Cand. Sci. (Med.), Head of the Department of
Faculty Surgery, Institute of Medical Education, Almazov National
Medical Research Centre (Saint Petersburg, Russian Federation).
https://orcid.org/0000-0001-9540-7812

Tatiana D. Glebovskaya, Cand. Sci. (Med.), Head of the Car-
diac Anesthesiology Department no. 6, Almazov National Medical
Research Centre (Saint Petersburg, Russian Federation). https://
orcid.org/0000-0003-1715-1465

Kirill B. Lapshin, Head of Anesthesiology and Intensive
Care Unit no. 14 with ICU Wards, Almazov National Medical Re-
search Centre (Saint Petersburg, Russian Federation). https://orcid.
0rg/0000-0002-7337-0972

Anna B. Dalmatova, Cand. Sci. (Med.), Endocrinologist, Al-
mazov National Medical Research Centre (Saint Petersburg, Rus-
sian Federation). https://orcid.org/0000-0001-6077-7477

Elena V. Tsvetkova, Endocrinologist, Almazov National Medi-
cal Research Centre (Saint Petersburg, Russian Federation). https://
orcid.org/0000-0002-9487-2584

Dmitry B. Nasedkin, Head of the Oncological Surgery Divi-
sion, Almazov National Medical Research Centre (Saint Peters-
burg, Russian Federation). https://orcid.org/0000-0003-4600-865X

Alexander A. Kovalev, Surgeon, Oncological Surgery Divi-
sion, Almazov National Medical Research Centre (Saint Peters-
burg, Russian Federation). https://orcid.org/0000-0001-5519-0014

Sofya E. Lapshina, Surgeon, Oncological Surgery Division,
Almazov National Medical Research Centre (Saint Petersburg,
Russian Federation). https://orcid.org/0000-0001-6754-1942

Alexander E. Neymark, Cand. Sci. (Med.), Head of Laboratory
for Surgery of Metabolic Disorders; Surgeon, Oncological Surgery
Division, Almazov National Medical Research Centre (Saint Peters-
burg, Russian Federation). https://orcid.org/0000-0003-4925-0126

Conflict of interest: none declared.

CBepeHmAa 06 aBTOpax

CasioB Makcum AJiekceeBHY, Bpau-XUPYpT, OTJEJIEHHE XU-
PYPrU4eCcKHUX METOJIOB JICYEHHsI OHKOJIOTH4eCKUX OosbHbIX, Haru-
OHAJILHBIN METUIIMHCKUI UCCIIEIOBATENbCKUM IIeHTp uM. B.A. An-
mazoBa (Cankrt-IlerepOypr, Poccus). https://orcid.org/0000-0002-
9530-3447

IyasxoBckasi Anactacusi CepreeBHa, Bpad-xupypr, Hann-
OHAJILHBIN METUIIMHCKUI UCCIIeIOBATENbCKUM IIeHTp uM. B.A. An-
mazoBa (Cankrt-IlerepOypr, Poccus). https://orcid.org/0000-0002-
3663-1934

Janunno UBan HukonaeBud, k. M. H., 3aBeAyIOIIUIl Kade-
npoii GakynsreTckoi Xupypruu ¢ kinHukoit MO, Hanumonans-
HBI MEIUUMHCKHUI HccienoBaTesbckuil HeHTp uM. B.A. Anma-
3o0Ba (Cankrt-IletepOypr, Poccus). https://orcid.org/0000-0001-
9540-7812

I'nedoBckas Tarbsina JIMUTpUEBHA, K. M. H., 3aBeAyIOIIas
OT/IeJICHUEM aHECTE3HOJIOTMH U peannMmanuu Ne 6, Hanuonans-
HBI MEIUIIMHCKII HCCIeN0oBaTeIbCKUil eHTp uM. B.A. Anma-
30Ba (Cankr-IletepOypr, Poccust). https://orcid.org/0000-0003-
1715-1465

Jlanmmua Kupuan BbopucoBuy, 3aBenyromuii otaeneHUEM
aHECTE3HOJIOTNU-PeaHNMAalliK C TajJaTaMi PeaHHMallul U UHTEH-
cusHol Tepanuu Ne 14, HanmoHanbHbIH MeTUIMHCKUH HccenoBa-
Tenbckui 1eHTp uM. B.A. Anma3zosa (Cankr-IletepOypr, Poccus).
https://orcid.org/0000-0002-7337-0972

JaamaroBa AHHa BopucoBHa, K. M. H., Bpau-3HIOKPHHOJIOL,
HauponaneHblif MEAMLMHCKUM HCCIIENOBATENbCKUN LEHTP UM.
B.A. Anmazosa (Cankr-IletrepOypr, Poccust). https://orcid.org/0000-
0001-6077-7477

IBeTkoBa Enena BacuibeBHa, Bpau-3HA0KpuHOJor, Hannmo-
HAJIBHBIA MEAWLMHCKIH MCCIEN0BaTeNbCKUi eHTp nM. B.A. An-
mazoBa (Cankt-IlerepOypr, Poccus). https://orcid.org/0000-0002-
9487-2584

Haceaxkun JImutpuii bopucoBu4, 3aBeyonuil OTAEICHU-
€M XHPYPTrHYECKHX METOJOB JICYCHHUS OHKOJOTHYECKUX OO0JIb-
HbIX, HanmoHanbHBIH MEIUIIMHCKUI UCCIEN0BATEIBCKUNA IIEHTP
uM. B.A. Anmazosa (Cankr-IlerepOypr, Poccus). https://orcid.
org/0000-0003-4600-865X

KoBasieB AnexkcaHip AHApeeBMY, Bpad-XUPYypT, OTAElNe-
HUE XHUPYPTUYECKHX METOJOB JICUCHHUS OHKOJOTHYECKHX OOJb-
HbIX, HannoHanbHbIM METULIMHCKUI HCCIeN0BaTEIbCKUM LIEHTP
M. B.A. AnmazoBa (Cankr-IlerepOypr, Poccus). https://orcid.
org/0000-0001-5519-0014

Jlanmuna Copbst EBrenbeBHa, Bpau-Xupypr, OTJIC/ICHHE XH-
PYPrU4YECKHUX METOJIOB JIEYEHHsI OHKOJIOTHYeCKUX O0NbHbIX, Haru-
OHAJIBHBIA MEJUIIMHCKUI UCCIIe0BaTeIbCKIA IEeHTp UM. B.A. Au-
masoBa (Cankr-IletepOypr, Poccus). https://orcid.org/0000-0001-
6754-1942

Heiimapk Anexcanap EBrenbeBuY, K. M. H., PyKOBOJIUTEINb
HWJI xupyprun MmeTabonnieckux HapyleHHH, Bpad-XUpypr OT/ie-
JICHUST XUPYPTUIECKUX METOIOB JICUCHHUS OHKOJIOTHYECKUX OO0JIb-
HbIX, HanmoHanbHBII MEIUIIMHCKUA HCCIEIOBATEIBCKUI EHTP
uMm. B.A. AnmasoBa (Canxr-IlerepOypr, Poccus). https:/orcid.
org/0000-0003-4925-0126

Kongaukr narepecon
Asmopul 3aaenarom 06 omcymcemeuu KOHGAUKmMa unmepecos.

63


https://orcid.org/0000-0002-3663-1934
https://orcid.org/0000-0001-9540-7812
https://orcid.org/0000-0003-1715-1465
https://orcid.org/0000-0003-1715-1465
https://orcid.org/0000-0002-7337-0972
https://orcid.org/0000-0002-7337-0972
https://orcid.org/0000-0001-6077-7477
https://orcid.org/0000-0002-9487-2584
https://orcid.org/0000-0002-9487-2584
https://orcid.org/0000-0003-4600-865X
https://orcid.org/0000-0001-5519-0014
https://orcid.org/0000-0001-6754-1942
https://orcid.org/0000-0003-4925-0126
https://orcid.org/0000-0002-9530-3447
https://orcid.org/0000-0002-9530-3447
https://orcid.org/0000-0002-3663-1934
https://orcid.org/0000-0002-3663-1934
https://orcid.org/0000-0001-9540-7812
https://orcid.org/0000-0001-9540-7812
https://orcid.org/0000-0003-1715-1465
https://orcid.org/0000-0003-1715-1465
https://orcid.org/0000-0002-7337-0972
https://orcid.org/0000-0001-6077-7477
https://orcid.org/0000-0001-6077-7477
https://orcid.org/0000-0002-9487-2584
https://orcid.org/0000-0002-9487-2584
https://orcid.org/0000-0003-4600-865X
https://orcid.org/0000-0003-4600-865X
https://orcid.org/0000-0001-5519-0014
https://orcid.org/0000-0001-5519-0014
https://orcid.org/0000-0001-6754-1942
https://orcid.org/0000-0001-6754-1942
https://orcid.org/0000-0003-4925-0126
https://orcid.org/0000-0003-4925-0126

VIHHOBaLmOHHan MeamnumHa KybaHu. 2022;(3):64-70 / Innovative Medicine of Kuban. 2022;(3):64-70

https://doi.org/10.35401/2541-9897-2022-25-3-64-70

Qoo

64

'.) Check for updates

OnbIT NeYeHNA NMMNJIAHT-aCcCOLMMPOBaAHHbIX PpaHeBbIX
OC/NIOXKHEHMN nocJie onepaynini Ha NO3BOHOYHUKE

B.K. lLlanoeanoe™, U.E. Ipuyaes’, [].A. Taropckuii?
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Pesiome

Heap ucciienoBanus: Yiydmunth pe3ysibTaThl JCUCHHS MAIMEHTOB C HMIUIAHT-aCCOLMUPOBAHHBIMHU OCIOKHEHUSIMHU 00JIACTH XUPYP-
rudyeckoro BMeniarenbeTa (IOXB) myrem pa3paboTKK TAKTHKH JICUSHHUS B 3aBUCUMOCTH OT BU/1a OCIIOXKHEHHSI.

Marepuana u metoabl: [IpoananusupoBansl pe3ynbTarhl JeueHus 245 nanuentoB ¢ MOXB ¢ pa3nuyHoii maTtojgorueil no3BOHOYHU-
Ka, ¢ 2015 mo 2020 r. npoxXoAMBLIMX CTallMOHApHOE JieueHne B Helipoxupyprudeckom otaerneHud Ne 3 HUU — KKB Ne 1 um. mpod.
C.B. Ouanosckoro.

PesyabraThl: 113 245 paHeBbIX 0CIOKHEHNH, BEISIBICHHBIX B KITMHUKE, B 241 (98,36%) cirydae TOCTUTHYTO YaCTHYHOE MITH ITOJTHOE pa3-
peleHre BO3HUKIIMX TpooieM. Y 4-x manueHToB (1,63%) Obuta oTMeueHa OTpHLaTeNIbHas JMHAMUKA 1aKe HECMOTPS Ha TO, YTO yJa-
JICHUE METAJUIOKOHCTPYKIMHU U ycTaHOBKa U cMeHa VAC-NOBS30K ObUTH ITPOBEICHBI CBOEBPEMEHHO. B 3THX 4-X city4asx reHepaiu-
3a1sd HHQEKIIMOHHOTO MPOoLiecca IPUBEIa K JICTAIbHOMY HCXOLY.

3akJi0ueHne: B HepOXHPYPrudecKkoM OT/ICIICHHH C BEICOKON XUPYPTrHYECKON aKTHBHOCTBIO PAHEBBIE OCIIOKHEHHS MOCIIE Onepainii
Ha MO3BOHOYHHUKE C MPUMEHEHUEM CIIMHAJIBHBIX UMIUIAHTATOB MPHU YCIOBHH BBITOIHEHUS KOMIUIEKCA NPO(UIAKTHIECKUX MEPOTIPH-
STUH BCTpewaroTcs He Ooinee ueM B 2,36%. Yale Takue OCIOKHEHUS Pa3BUBAIOTCS IOCJIE ONEpalUil Ha MOSCHUYHOM OT/AEINE I10-
3BOHOYHHUKA U3 3aJJHET0 JOCTYIIA 110 ToBOy MH(peKIHOHHBIX (16,58%) mmu onkonorndeckux 3abonesanuii (11,76%). s npuHsTus
pemenus 00 yaajaeH!H HMILIAHTATOB PEIIAIOILYI0 POJIb UTPAIOT ITyOHHA HATHOCHUS, CPOK PAa3BUTHSA OCIOKHEHHSI OT MOMEHTA Orepa-
LI{H, & TAKKEe HAJTMIHME WK OTCYTCTBHE MEXTEIOBOTO KOCTHOTO MK PUOPO3HOTO O110Ka. Y OOJIBHBIX C HMILIAHT-aCCOLMUPOBAHHBIMHU
UHQEKUUSIMU 00JIaCTH XUPYPrHYECKOrO BMEIIATENbCTBA HA MMO3BOHOYHUKE MMPUMEHEHUE MPEAJIOKEHHON TakTHKA U VAC-TIOBS30K
103BoUIO0 B 98,36% ciydaeB JOCTUTHYTh MOJOKUTENIBHBIX PE3YJIbTATOB JICUEHHUSL.

Kniouesvie cnosa: nMIIIaHT-aCCOLMMPOBAHHBIC PaHEBbIE OCIOXHEHHS, VAC-1I0BA3Ka, METANIOKOHCTPYKIUS, 3a00I€BaHUs 1103BO-
HOYHYKA, HATHOGHHUE PaHbl

Humupoeams: 1lanosanos B.K., I'puniaes U.E., Tatopckuii [I.A. OmbIT IedeHNs] IMIUIAHT-aCCOIIMMPOBAHHBIX PAHEBBIX OCIIOXKHE-
HUI 1OCJIe Onepanuii Ha NO3BOHOYHUKE. MHHOo8ayuonHas meouyuna Kyoanu. 2022;(3):64-70. https://doi.org/10.35401/2541-9897-
2022-25-3-64-70

Experience in the treatment of implant-associated wound
complications after spinal surgery
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Abstract

Objective: Improvement of the treatment results of patients with implant-associated complications in the surgical site (SSI) by deve-
loping treatment tactics depending on the type of complication.

Material and methods: The analysis of the treatment results of 245 patients with implant-associated complications of SSI was car-
ried out in patients with various pathologies of the spine who underwent inpatient treatment in the neurosurgical department no. 3 in
Scientific Research Institute — Ochapovsky Regional Clinical Hospital no. 1 in the period from 2015 to 2020.

Results: Out of the 245 wound complications identified in clinic, partial or complete resolution of the problems was achieved in 241
(98.36%) cases. In 4 patients (1.63%), a negative trend was noted, even though the removal of the metal structure and the application
and change of vacuum assisted closure (VAC) dressings were carried out in a timely manner. In these 4 cases, the generalization of
the infectious process led to lethal outcome.

Conclusion: In a neurosurgical department with a high surgical activity, wound complications after spinal surgery using spinal im-
plants, occur in no more than 2.36% of cases, provided that a set of preventive measures are carried out. More often, such complica-
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tions develop after operations on the lumbar spine from the posterior access for infectious (16.58%) or oncological diseases (11.76%).
The depth of suppuration, the period of the complication development from the moment of surgery, as well as the presence or absence
of an interbody bone or fibrous block play a crucial role in the decision on the implants removal. In patients with implant-associated
infections of the area of surgical intervention on the spine, the use of the proposed tactics and VAC bandages allowed to achieve posi-

tive treatment results in 98.36% of cases.

Keywords: implant-associated wound complications, VAC dressing, metal structures, spinal diseases, wound suppuration
Cite this article as: Shapovalov V.K., Gritsaev L.LE., Tayursky D.A. Experience in the treatment of implant-associated wound com-
plications after spinal surgery. Innovative Medicine of Kuban. 2022;(3):64-70. https://doi.org/10.35401/2541-9897-2022-25-3-64-70

BBepeHune

W3 roma B ron HEYKJIOHHO PacTeT KOJWYECTBO OIle-
panuii Ha MO3BOHOYHUKE C NMPUMEHEHHEM HMILIAHTA-
TOB. MeTta/uiokoHCTpYKIUU 3(P()EKTUBHO MNPUMEHSIOT
IUTSL JICYCHUS ETEHEpaTUBHBIX 3a00JIeBaHUIl MO3BOHOY-
HUKa, TPaBM, HOBOOOPA30BaHUN, KOPPEKITUU PA3THIHBIX
nedopmanmii 1 HHQEKIIMOHHBIX 3a00JICBaHUH, UTO BEIET
K €CTECTBEHHOMY POCTY pPa3HOIUTAHOBBIX OCIIOKHEHHIH,
HanboJiee YaCTBIMH M3 KOTOPBIX SIBJISIFOTCS MPOOJIEMBI,
CBs3aHHBIC C OleparmoHHON paHoil [1-8]. PaneBwie oc-
JIO)KHEHUSI pa3AeisioT Ha MH(PEKINOHHBIE U HEMH(EKITH-
OHHEIE, TTTyOOKVE U MOBEPXHOCTHRIC, PAHHUE U TIO3IHUE.
K paHeBBEIM OCIOXHEHHSM OTHOCATCS HECOCTOSTEIb-
HOCTb IITBOB, (DOPMUPOBAHUE TEMATOMBI UJIH CEPOMBI, HE-
Kpo3 KpaeB paHbl, paHHee (10 3 Mmec.) u no3aHee (bonee
3 mec.) HarHoeHwue [7-11].

WH}ekInoHHbIe 0CIOKHEHHUS — HanboIIee pacrpocTpa-
HEHHAs PUYHA HEYJIOBICTBOPUTEIILHBIX PE3yIIETATOB XH-
PYPTHUYECKOTO JICUCHUS U YBEITHMICHUS CPOKOB TOCITUTAIIH-
3allUY y MAllMEHTOB MOCIe OTNepalyii Ha MO3BOHOYHUKE [ 12,
13]. ITo maHHBIM JTUTEpaTyphl, YACTOTA WUMILIAHT-ACCOLIH-
HMPOBAHHBIX OCIIOXKHEHHUM 10 MpHYKHe HH(pEKIni B 0ba-
cTU Xupyprudeckoro BmenarenscTsa (MOXB) nocne one-
pauuii Ha no3BoHouHuKe coctaBisaeT oT 0,7 no 16% [14].
KimmHuKO-3KOHOMUYECKH aHAIU3 MOKA3bIBAET, UYTO KaX-
nperit cimydait MOXB o0ycnoenuBaeT B cpetHeM JOTIOHH-
TeNbHbIE 14 KOHKO-THEH B MOCIIEONEPalIOHHOM MEpUOIEe
Y TOBBIIIAET CTOMMOCTDH JICUCHUS MalueHta B 3—4 pasza
[0 CPaBHEHHIO C MEpBUYHON omepanueii [15, 16]. Crout
OTMETHUTH, YTO B CBSI3U C YCOBEPIIICHCTBOBAHUEM XHPYP-
TMYECKOM TEXHUKU M MHCTPYMEHTApHsl, CUCTEMaTn3aluen
Y YIIy4IIIcHHEM METOIOB MPOQIIAKTHKH ¥ OOPBOBI ¢ paHe-
BBIMHU OCJIOKHEHHSIMU HaOJFOIaeTCsl UX HEYKIOHHOE CHH-
xkenwue [9, 10, 17]. Tak, Mo maHHBIM JTUTEPaTyphl, HATHO-
SHHS TIPH TPAHCICTUKYIIPHOW (PUKCAIIMH TTO3BOHOYHUKA
B 1991 r. Bo3nukanu B 20% ciydaes, k 1992 r. ux xonu-
YEeCTBO YMEHBUIMIIOCH B 2 pa3a U cOCTaBisIo okoso 10%,
a eme uepe3 10 net cHusmocs 10 6% [18].

Llenb nccnegoBaHuns

Ynqumr, PE3YJIbTAThbl JICUCHUA IMALUCHTOB C HUM-
IIaHT-aCCOLIMMPOBAHHBIMU OCJIOKHCHUAMUA o0acTu Xu-
PYPrUYeCcKOro BMEIIATeNbCTBA IMTyTeM pa3pabOTKH TaKTH-
KH JICUCHU, B 3aBUCUMOCTH OT BHJAa OCIIOKHCHUA.

MaTepuan n metopbl

[IpoaHan3upoBaHbl Pe3yJIBTaThl XUPYPrUUECKOTO JIe-
yeHus 12798 manueHToB ¢ pa3TuYHOM MaTOJIOTHEH M03BO-
HOYHUKA, MPOXOIUBIINX CTAl[MOHAPHOE JICUCHUE B HEW-
poxupypruueckoM otnenenun Ne 3 HUM — KKb Ne 1 um.
mpog. C.B. Ogamosckoro ¢ 2015 mo 2020 .

B ykazaHHBIN meproa HAMU BCETO OBUIO BBITOJIHEHO
13703 omnepanuii, U3 HUX C UMIUIAHTAIIUEH pPa3IUYHBIX
crabunmsupyromux cucreMm — 10342 (75,47%).

MecTHbIe paHEBbIE OCIOKHEHHs TUArHOCTUPOBAHBI
y 245 (2,36%) cpenu GONBHBIX ¢ YCTAaHOBICHHBIMHU METaI-
JIOKOHCTPYKIMSAMH. PaHHME mMocieonepaioHHbIe 0CI0XK-
HeHus (10 3 Mec. co JHS omeparuy) ObUTA THArHOCTHPO-
BaHbl y 172 (70,2%) nmanueHToB, a MO3JHHAE OCIOKHEHHUS
(B cpok Oonee 3 mec. co aHs onepanyn) —y 73 (29,8%).

Yarre BCero OCIIOKHEHUS] BO3HUKAJIH TP OIEPAaIHsIX
Ha NOSICHUYHOM OT/I€eJie TO3BOHOYHMKA — y 127 uenoBek
(51,83%), pexxe Ha TpymHOM oTaene —y 86 (35,1%) u eme
pexe B meiiHOM oteine —y 32 6oibpHBIX (13,06%).

[Ipn ucronp30BaHUH JOPCAJIBHBIX JOCTYIIOB yKa3aH-
HBbIE OCIIO)KHEHHSI JHAarHOCTHPOBaHbI y 227 MalMeHTOB
(92,66%), a mpu HUCMOIB30BAaHUHM BEHTPAIBHBIX CHCTEM
¢ukcarmuu —y 18 (7,34%).

B 97 u3 5748 (1,68%) crmy9asx BcTpedaInch paHEeBbIE
OCITOKHEHUSI TIOCJIC OTICPAITHHA TT0 TIOBOAY A€TCHEPATHBHBIX
3aboneBanmii, B 112 u3 4352 (2,57%) — TpaBM 1I03BOHOY-
HUKa, B 26 13 157 (16,56%) — MH(DEKIIMOHHOHN TaTOJIOTUH
u B 10 u3 85 cimyuaes (11,76%) no mpudIrHE OHKOJIOTHYE-
CKHX 3aboreBaHuit (TaoI.).

Bce paHeBble OCIIOKHEHHS C MPAKTHICCKOW IIENBIO
HaMU OBUTH pa3/esIcHbl Ha MOBEPXHOCTHHRIC 62 (25,3%)
unirybokwue 183 (74,7%), Tak Kak OHU TPEOYIOT HECKOIBKO

Tabnuua

Ho3zonorunueckne q)Oprl 3a00/1eBaHNIi MO3BOHOYHUKA M KOJIUY€ECTBO HMIUVIAHT-2CCOMUPOBAHHBIX

PaHeBbIX 0CJI0KHEHMIT VI KasK10il (POpMBbI

Table
Nosological forms of spinal diseases and the number of implant-associated wound complications for each form
Ho3zosoruueckasi popma JerenepaTuBHbIE TpaBma HNudexnnonnbie | OHKoJOTrHYECKHE
3200;IeBaHNS NO3BOHOYHHUKA 3a00;1eBaHNS 3200JIeBaHHS
Bcero npoonepuposano ¢ 2015 mo 2020 . 5748 4352 157 85
PaneBbie ocnoxxHenus (%) 97 (1,68) 112 (2,57) 26 (16,56) 10 (11,76)
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pasHBIX MoAXoAoB K sedeHuto. M3 62 (100%) mosepx-
HOCTHBIX OCJIO)KHEHHIi: HEKpPO3 KpaeB paHbl OTMEYeH
y 11 (17,74%) GONBHBIX, TOAKOKHBIE TEMATOMBI H CEPO-
MBI —y 17 (27,41%), pacxokaeHue KOXHBIX IIBOB — Yy 22
(35,49%) nmaneHTOB, a MOBEPXHOCTHBIE HATHOCHHUS JAHa-
rHoctupoBansl B 12 (19,36%) ciyuasx.

B ciyuasix pacxoxkeHus KpaeB paHbl IPOU3BOANIOCH
MOBTOPHOE YIIMBAHUE PaHbl, B HEKOTOPBIX CHUTYAIHSIX
C mcceueHneM ee KpaeB. lIpu BOSHMKHOBEHHH IOBEpX-
HOCTHOTO HEKpO3a KpaeB paHbl BHITOIHIIOCH NCCEUCHNE
30HBI HEKpO3a C yIIMBaHNUEM. B oHOM cirydae u3 4eThipex
MpY BOSHMKHOBEHUM HEKpO3a B OOJIACTH 3aThLIKA MOCIIE
OKIMITUTOCTIOHAMIIONE3a TOTPeOOBATIOCHh BHIMOJHEHUE
KOXKHOM IJIACTUKU CBOOOHBIM KOXKHBIM ayTOTPaHCILIAH-
TatoM. [1oIKOKHBIE TEMAaTOMBI 1 CEPOMBI BCKPEIBAJIH, Ca-
HUPOBAJM ¥ YIIMBaJIM paHy. bopr0a ¢ MOBEPXHOCTHBIM
HarHOeHWeM TpeboBasia 00pabOTKM CTEHOK paHBl U Ca-
HaIlMY C MPUMEHEHUEM METOo/Ia JICYSHHUS OTPUIIATENEHBIM
napneHueM cMeHHbIMU VA C-nioBsizkamu [4, 7].

Cpenu rryO6oKnX MoJarnoHeBPOTHYECKUX OCIOKHEHUH
BcTpedanuch remMaromel — y 13 (7,1%) manuenToB u Ha-
THOSHHS onepannoHHoi paHsl —y 170 (92,89%). Bo Bcex
CITydasix MPUMEHSJICS METOJl XUPYPrHIECKOTO JIEIEHHS.

B ciryyae nuarHocTHKY TITyOOKHX TeMaToM MOCIeIHNE
OTOPOXKHSIIHCH OTKPHITHIM CIIOCOOOM, ITPOBOIMIIACH 00pa-
00TKa CTEHOK paHbl, THIATENbHBIN reMocTas. B 4-x ciyya-
six (30,74%) paHa OKOHYATETHHO YIINBAIACH C APEHAKOM
cpazy mocne obpadorku. Eme B 9-u crmyuasx (69,26%)
mociie 00paboTKM paHbl HakiagsBanack VAC-TIOBs3Ka,
a gyepe3 48—72 4 paHa ObLTa OKOHYATEIBHO YIIINTA.

BceM manmeHTaM BBITIONHSUIM OaKTEPHOJIIOTHYECKUH
MOCEB M3 paHbl, HA3HAYaIaCh ATHOTPOITHAS TEPAITUS COT-
JIACHO pe3ynbTary moceBa. Jo momydeHus pesynbrara
mocena OOJTHHBIM Ha3HAYaNIaCh aHTHOAKTEpHAabHAS Tepa-
MU aHTHOMOTHKAMH IIIUPOKOTO CIIEKTpa JeHCTBUSL.

PesynbTtatbl

U3 245 panesrix ocnoxxuenuii B 241 (98,36%) cayqae
JIOCTUTHYTO YAaCTUYHOE WJIU IOJIHOE PA3PELICHHE BO3-
HUKIITUX TIPOOIEM.

Y 4-x mamuentoB (1,64%) OblTa OTMEUeHa OTpHIIA-
TeJbHAsl NWHAMHUKA Jake HECMOTPS Ha TO, YTO yraje-
HHE METAJIJIOKOHCTPYKIIMM M YCTaHOBKa, U cMeHa VAC-
MOBSI30K OBUIM MPOBENEHBI CBOEBPEMEHHO. B 3THX ciy-
Yasx reHepann3anys HHPEKIIMOHHOTO Ipolecca IpuBena
K JIeTaIbHOMY HcX0y. CTOUT OTMETHTH BBICOKYIO KOMOP-
OMITHOCTH 3TUX TAIIMEHTOB (OXKUPECHHE 3 CT. M CaXapHBIH
nuabeT B MEPBBIX ABYX CIy4asX, MOXKUION BO3pacT U Ts-
KeJasi KapJualbHas IaToJIOTUS B IByX APYTHX).

B pesynbrare nedeHns MOBEPXHOCTHBIX PAaHEBBIX OC-
JIO)KHEHHUH (pacXoXIeHHe IIBOB, cepoMa, HEKPO3 U II0-
BEpPXHOCTHAs reMaroMa) Bce 62 deroBeKa BBI3ZOPOBENTH
B cpoku oT 7 no 15 nneil. JleueHue yka3aHHBIX MallM-
€HTOB IMPOBOAMIOCH B MPOQUILHOM HEHPOXHpYypruye-
CKOM OT/IeJieHuH Oe3 IepeBojia B APyrHe MoApa3ieieHus
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KJIMHUKU. VICKITIIOUEHUEM CTana CUTyalus, KOTia BBISIBU-
JIOCh MOBEPXHOCTHOE HarHoeHue. B atom cimyuae 6oiib-
HOM OBLT MepeBelcH B OTACIEHHE THOWHOM XHPYpTrUU
[OJ Kypalio THOMHOTO XUpypra U HEMpoxupypra.

Bce manmenTs BBITMCAHBI JOMOW C OTpaHUYEHHSIMH,
COOTBETCTBYIOIIIMMH TIPOBEJACHHOMY TIEPBHYHOMY XH-
PYpPrUYecKoMy BMeEIIATENbCTRY. JlONOIHUTEIBHBIX OTpa-
HUYCHHUI 10 (U3NYECKON aKTHBHOCTH U pPeaOMIIUTAluU
He BBOAMIOCH. OCIOKHEHHUSI KYIIHPOBaHBI, BO3BpATa Ia-
IUEHTOB ATOM I'PYIIIBI AT JOJIEYNBAHHS HE OTMEYAIOCh.

I'myGokne paHeBBIE OCIOXXHEHHWS, TUArHOCTHPOBAH-
HBIE Y HEUPOXUPYPrHUECKUX IMAIIHEHTOB, TPEOOBAIN XH-
PYPTUYECKOrO BMEIIATENbCTBA, B 3aBUCUMOCTH OT BHJA
OCIO)KHEHMsI. B ciydae nuarHOCTHMKM TTyOOKO# moja-
MMOHEBPOTUYECKONH TE€MAaTOMBl MAIMEHTH POIOIIKAIN
JICUCHUE B HEHPOXUPYPrUUECKOM OTIEIICHUU Ha TOH ke
Koiike. OMNOpOXKHEHHE TeMaTroOMbl, 00pabOTKa CTEHOK
MOJIOCTH M yIIMBAaHUE PaHBI MPOBOIIIIOCH Cpas3y IMocCie
JUArHOCTUKHU OCJIOKHeHUs. IlanueHTsl onepupoBainch
B YHCTOH OMNEpAIMOHHON B MOCIEIHION OYepeab C 00s-
3aTeNbHBIM OaKTepUOIOTUYECKIM ITOCEBOM M3 paHBL
Knuangeckoe n3neueHne JOCTUTHYTO Yy BCEX MAMEHTOB
B CPOKH OT 8§ 110 15 nHeit.

B cmydae pasBuTHA TIyOOKOTO HAarHOEHHS OOJBEHOM
MePEeBONMICS B OTACJICHUE THOMHONU XUPYPruu, a TaKTH-
Ka 3aBHCeNla OT CPOKOB BO3SHUKHOBEHHS YKAa3aHHOTO OC-
noxxHeHus. [Ipu paHHeM HarHOEHUU OTNEPAllMOHHOMN paHbl
CBOEBpPEMEHHBIM NeOpUIMEHT M Hcnonb3oBanne VAC-
MOBSA30K TTO3BOJIMJIM COXPAaHUTh METATIOKOHCTPYKIIHIO
y 106 (83,46%) w3 127 manuenToB. M3medeHne y ATHX
OOJIBHBIX JOCTUTHYTO B CpPOK OT 14 mo 42 mHeil. Yka-
3aHHbIC OOJIbHBIC BBIMTUCAHBI JOMOM WM B CTAallMOHAPHI
10 MECTY KHUTEIbCTBA I JojiednBanus. OTCyTCTBHE 3a-
JKUBIICHUS PaHBI TN PEIUIUB HATHOCHUS OTMEUEHEI y 21
(16,54%) gemoBeka. DTuM marpieHTaM Oblla POBEIECHA
3aMeHa WM MEePEMOHTaXK METAJUIOKOHCTPYKIMH B 8 CITy-
Yasx, a eme y 13 JenoBek BBINOIHEHO yAalleHne (PUKCH-
pyrorieit cucteMbl. 9 u3 13 YenoBek MPOBENECH PeOCTeO-
CHUHTE3 B OTCPOYCHHOM Topsiyike (3—6 mec.). Ha meitHOM
OT/IeJIe TIO3BOHOYHHKA B 2-X CIIydasX PEeOCTEOCHHTE3 BBI-
MIOJTHEH CO CTOPOHBI IEPBUYHOTO JIOCTYIIA, B 4-X — € TIPO-
THUBOIIOJIO)KHOW CTOPOHBL. Y IBYX NAlWEHTOB IPH Pa3-
BUTUHU HAHOEHUS MOCIIE TOP3aJIbHOIO TOCTyNa Ha Ipya-
HOM W MOSCHHYHOM OTJAEJax ajbTepHATUBHAS (DUKCALIUSL
OCYIIIECTBJICHAa C BEHTPAJIbHOH CTOpOHBI Ha ypoBHE L4-
L5-S1. Eme y ogHOrOo mamueHTa Imocie TpaHCTOpaKajb-
HoW pesexmmy Thl0 TO3BOHKAa W pa3sBUTHSA SMITHEMBI
TUTEBPHI (PUKCAIMA BHITTOJTHEHA U3 33HET0 JOCTYyIA.

[lo3nHee HarHOeHME AMArHOCTHPOBaHO y 73 (29,2%)
MAIMEeHTOB. B 3TOM ciTydae 0CHOBO K OIpeIeICHHIO 1ANIb-
HENIIel TaKTUKA ObLIa OIlEHKa CTEIEHU COCTOSHUS CIIOH-
nunonesa. B curyarmn He cOpMHPOBAHHOTO KOCTHOTO
0J10Ka aJrOpUTM JIe4eHHsI OblJIa COTIOCTABUMBIM C TEXHH-
KOW JIeYeHWs NP paHHEM HArHOEHWH, a TaKXKe BBIMON-
HSUICS IEPEMOHTAX METAJUIOKOHCTpYKUuU. [Ipu Hanmuuun
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c(OPMUPOBAHHOTO CHOHAWIIONE3a 3aja4ya COXPaHECHWS
METAJJIOKOHCTPYKIUH yTpadyuBasia cMbici. KoHcTpykuus
yaasiach, a JEUCHUE PAHEBOTO OCIOXKHEHHS MPOBOIM-
J1ach 0 OOIIMM MPHHIUIIAM THOHHOM XUPYpPIrHu.

N3 73 nmauueHToB ¢ MO3AHUM HAarHOGHUEM yHaJIeHHE
(uKcHpyIOIIeH TPaHCIEUKYISIPHOW CHCTEMBI BBITTOTHE-
HO y 48 (65,75%) mauueHToB, MEPeMOHTaXX CUCTEMBI —
y 25 (34,25%).

Kiuandeckuii mpuMep JeYeHUsT paHeBO WH(EKIUU
IPOAEMOHCTPUPOBaH Ha puc. 1. B naHHOM cityyae ume-
JI0O MECTO paHHee IITyOOKoe HAarHOSHWE PaHBI, BO3HHK-
mee y MalWeHTKH, ONEePUPOBAHHOM IO IMOBOIY OITyXO-
qu Ha ypoBHe Th4—ThS. J{ns nedeHus HCIONB30BAIHUCH
CMEHHBIC BaKYyMHO-aCTIUPALIMOHHBIE TIOBS3KH.

O6cyxaeHune

Pa3BuTHE MECTHBIX paHEBBIX OCJIO)KHEHHUW SBISET-
Csl Cephe3HOil MpoOIeMOl B COBPEMEHHON XHUPYpPTHUH
mo3BoHouHMKA. [lo mamaemM [. Daldal u coast. (2020),
MeToA, ucnosnb3oBaHuss VAC-NMOBSA30K IHOCIEAHUE TOIbI
CTaHOBHUTCS ONHUM W3 HamOoliee BaXKHBIX WHCTPYMEH-
TOB B JICYCHUH HMILUIAHT-aCCOIIMMPOBAHHBIX PaHEBBIX
OCIIOKHEHHH TOCIie omepanuii Ha Mmo3BOHOYHUKE [19].
VAC-1noBs3Ka 3aroHseT MycToe MPOCTPAHCTBO B paHe,
OYHIIAET €€ OT IKCCyAara, CTUMYJIHUpYeT aHruorenes [20].
C nomornkto npuMeHeHUs: VAC-Teparnuu MOXHO TOOUTh-
c1 or 80 mo 100% OMaromoNy4YHBIX HCXOMOB JICUCHUS
paHeBBIX ocnoxHEeHUH [21]. 3amaua coxpaHeHUs MeTa-
JIOKOHCTPYKIIMU, OCOOCHHO B cliydae OOIIMPHBIX Pe3eK-
Ui, sBusercs npuoputeTHoH. Cumraem menecoodpas-
HBIM TIpY JICUCHUH DPAHHUX TOBEPXHOCTHBIX PAHEBBIX
OCIIOKHEHUH TMPUMEHEHUE XUPYPTHIECKOH 00paboTKu

C TIOCJIEYIONIMM YITUBAHUEM PaHbl, a IPH HEOOXOAUMO-
CTH — BBINIOJHEHHUE KOXXKHOU I1acTuku. Hanuuue y manu-
eHTa TIyOOKOW HeMH(MUIIMPOBAHHON TeMaTOMBI SBISET-
Csl OCHOBAaHMEM ISl €¢ OMOPOXKHEHHS M OIHOKPAaTHOTO
npuMmeneHus: VAC-noBsi3ku. [Ipu auarHocTuke paHHEro
[TyOOKOTO HArHOSHHS OCHOBHBIMH 33/1a4aMH OBLIO KyTIH-
poBaHHNe UH(EKINH, COXPAaHEHUE METAJUIOKOHCTPYKITHH,
3aKUBJICHHUE PaHbl U MPEeIyNpekIeHUE PeLUIIBa HATHO-
eHust. [Ipu 3TOM OCIIO)KHEHUH MaKCUMAIBHYI0 S PEKTUB-
HOCTH JEMOHCTPHUPYET METOJ JICUCHUS OTPUIATCIHHBIM
JIaBJICHHEM C MOMOIIBI0 CMEHHBIX VAC-IIOBSI30K M TIIa-
TenpHOTO NnedpuaMenta. VAC-TIOBs3Ka MO3BOJSET BECTH
paHy H30JUPOBAHHO OT OKPY)KAIOILEH Cpenbl, 4To Ipe-
JOTBpaIllaeT MoMNaJaHue B paHy HO30KOMHAJIBHON MUK-
CTHH(EKLIUH U NMPEAyNpeKaacT XPOHU3ALHIO MpoLecca.
C npuMeHeHreM AaHHOW METOIUKH HaM YJaJloCh COXpa-
HUTHh METAJUTOKOHCTPYKIHIO B 83,46%. DddexruBHOCTH
JAHHOTO TIOAXO0/Ia TaKKe MPOJAEMOHCTPHUPOBaHa B pabore
M.P. Glotzbecker u coabr. (2016), Tne mpu panHeM ri1y6o-
KOM HarHOGHUH PaHbl YJAIOCh COXPAaHUTh METAJJIOKOH-
cTpyKuuio B 89% cmyuaes [18].

B cutyaunm pa3BHUTHS TO3IHETO HAarHOGHUS HEOO-
XOIMMO TPOM3BOAUTH YJAIEHHE METAIJIOKOHCTPYKINH
B CBSI3U C €€ JUTHTEIHHBIM KOHTAKTOM C HH()EKIIMOHHBIM
areHTOM, a B CIIy4asX, KOTrJa YJIaJeHHUE HEBO3MOXKHO,
PEKOMEH/IyeM BBIMONHATh €€ IMEePEeMOHTAX. YIaJeHHe
METAJUIOKOHCTPYKIMH BBITIOJIHEHO Y 65,6% mnanueHToB
C TIO3THUM HarHoeHueM, y 34,4% ocyIiecTBHIN ee 3aMe-
HY WM JIEMOHTaX C TIOCIEAYIONIeH OTCPOICHHON PrKca-
nuen. CXoXKuil MPOIeHT yaleH! UMIUIaHTOB B Cllydae
pasButus nozaaedt MOXB mpoxeMoHCcTpupoBaH B pabote
T.J. Kowalski u coasr. (2007) — 64% [17].

a o6

Pucynox 1. (a, 6, 8). Jleuenue pannezo 21y60k020 HACHOEHUSI C UCHONb308AHUEM CMEHHBIX 8AKYYMHO-ACRUPAYUOHHBIX NOBA30K
Y NAYUenmKu, ONepuposanHoll no nogody onyxoiu Ha yposue Th4—5
Figure 1. (a, b, ¢). Treatment of an early deep suppuration using replaceable vacuum aspiration dressings in a patient operated

on for a Th4-5 level tumor
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[To manHbIM cucTeMarmdeckoro o63opa K.J. Ousey
1 coabT. (2013), mo-npexxHeMyY COXpaHsSeTCsl HeOCTaTOK
paboT, KoTopbie ObI MOATBEPKAATN 3P HEKTUBHOCTD MPH-
meHeHus: VAC-tepanuu npu nedennn MOXB nmmiant-
ACCOIMUPOBAHHBIX PAHEBBIX OCIOKHEHHUH MOCIe omepa-
U HA TTIO3BOHOYHUKE, & TAKXKE OTCYTCTBUE AJITOPHUTMOB
BBIOOpA TAKTUKH JIedeHUS [22].

Ha ocHOBe OmbITa JICUCHHST UMITIAHT-aCCOIUUPOBAH-
HBIX PaHEBBIX OCIIOKHEHUH HaMH IpEUIOKeHa TaKTHKa
JIeUeHUs, OCHOBAaHHAs Ha BHUJE OCJIOXHEHHUS, CPOKAX €ro
Pa3BUTHS M HAUYMW CHOHAMIOAE3a. TakThKa JIeUeHUs
MpecTaBlICHa HIDKE Ha cxeMe (puc. 2).

3akniouyeHne

B HelpoxupyprudeckoM OTHETEHUU C BBICOKOW XU-
PYPrUUecKoil aKTMBHOCTBIO PAHEBBIE OCJIOKHEHUS MOCIIEe
orepauuii Ha MO3BOHOYHUKE C MPUMEHEHNEM CITMHAIBHBIX
MMILUIAHTATOB TIPU YCIOBUHU BBIIOTHEHUST KOMIUIEKCA TIPO-
(MITaKTHUECKUX MEPONPUSTHIA BCTPEUatoTCs He Oolee uem
B 2,36% cinyuaes. Yale Takue OCI0KHEHNsI pa3BUBAOTCS
MocJie onepaluid Ha MOSICHUYHOM OT/ZEJ€ MO3BOHOYHHKA
M3 33JJHETO JOCTYIIA 0 MoBOY HH(EKIHOHHBIX (16,58%)
WM oHKonormdeckux 3abonesanuit (11,76%). [Tpu npunsi-
TUH PELIeHHs 00 yIaJICHUU UMILIAHTATOB PEIAIOLIY IO POJIb
Urpaer NIyOMHAa HATHOCHUS, CPOK PA3BUTHS OCIOKHEHUS

OT MOMEHTa OTlepalny, a TAKXKe HaJIIYKe WU OTCYyTCTBUE
MEKTEJIOBOTO KOCTHOTO MM (pHOPO3HOTO O10Ka. Y 00JIb-
HBIX C UMILIaHT-aCCOLIMMPOBAHHBIMH HH(EKIUSIMHU 00J1ac-
TH XUPYPrHYeCKOro BMEIIATEIbCTBA HA IO3BOHOYHHKE
IIPUMEHEHUE MPEUIOKEHHON TakTHKM U VAC-IOBSA30K
1mo3BosmI0 B 98,36% ciy4aeB JOCTUTHYTH MOJIOXKHUTEIb-
HBIX PE3YJIETaTOB JICYCHHUSI.
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Pezome

Ha mpoTshkeHMH MHOTHX AECATHIETHH HaydHOE COOOLIECTBO MEIMIMHCKUX CIICIHMAIUCTOB 33/1aBajloCh BOIPOCOM: CYLIECTBYET
JIF B3aMMOCBSI3b Kallllsl ¢ TacTpod30dareaibHbIM pedurokcoM. DTa mpobliemMa akTyajibHa JUIS Bpaueil pa3inuHbIX CHEHUATIbHOCTEH.
BaxxHOCTb TaHHOTO BOIpOca 00yCIIOBJIEHa NPAKTUYECKUM ITPUMEHEHUEM, TIOCKOJIbKY OIpEeNseT TAKTHUKY TUarHOCTUKH U JICUCHUS
Kak IpH Kallule, TaK U IPH TacTpod3odareaabHoM pediiiokce.

B crarbe nmpuBeeH aHaM3 OTEYECTBEHHBIX M 3apYOCKHBIX JIUTEPATYPHBIX JAaHHBIX, ONMPAACh HA KOTOPbIE MOXKHO C/ENaTh BBIBOJ
0 B3aUMOCBSI3H racTpod3odareaibHoro peduirokca (racrposszodareanbHoi peduIroKCHOM 60NIe3HH) U KA.

Kniwoueswie cnosa: xauens, ractpossodarealibHbIi peduroKe, ractpodsodareanpHas pedirokcHas 00Je3Hb, IETH
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Abstract

For many decades, the scientific community of medical professionals has wondered if there is a correlation between cough and gastro-
esophageal reflux. This problem is relevant for doctors of various specialties. The importance of this issue is due to practical applica-
tion since it determines the tactics of diagnosis and treatment both for cough and gastroesophageal reflux.

The article provides an analysis of Russian and foreign literature data, based on which we can conclude that there is a correlation
between gastroesophageal reflux (gastroesophageal reflux disease) and cough.

Keywords: cough, gastroesophageal reflux, gastroesophageal reflux disease, children
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BBepeHune

Kamrens sBnsercst Hanbosee yacTol MpuIMHOM oOpa-
LIEHU 32 MEAUIIMHCKON rmoMotisio. OH paccMaTpuBaeT-
sl KaK OCHOBHOM CHMIITOM HACIIEICTBEHHBIX W BPOXKICH-
HBIX, a TaKXe MPUOOPETEHHBIX OCTPHIX M XPOHHUYECKHIX
3a00JIeBaHNI JBIXaTeJIbHON CHUCTEMBI WH(EKIIMOHHOTO,
BOCMANUTEIbHOTO, amepruueckoro rexeza [1]. Tak,
10 CTaTUCTUYECKUM JlaHHbIM, TpuMmepHo 80% naereit
¢ Jkajmo0aMH Ha 3aTsDKHOM Kamienb 0ojee 5 pa3 MOBTOp-
HO 00paIaroTcs K Bpady aMmOyIaTOpHO 0 YCTAHOBICHUS
JIarHo3a ¥ HazHa4eHus 3((PeKTHBHOTO JedeHus [2].

3a4acTylo CTpajarolfe XpOHNIECKUM KallllIeM TMalu-
€HTBl IPUHUMAIOT Pa3iIMYHbIC JEKapCTBEHHbBIE Mpenapa-
THI B TEUCHHUE MPOJODKUTEIBHOTO BPEMEHH, B OONBIITHH-
CTBe ciy4aeB Oe3pesynbsraTHO. [Ipu 3TOM Takoe JedeHne

Qoo

NC

BJIEYET 3a c000i1 3HaYMMBbIe (HHAHCOBBIE 3aTpaThl. B nTo-
r'e CHM)KAeTCs KaueCTBO XHU3HM, HApyIIaeTcsl CoH, pusn-
Yeckas W MeHTaJbHas aKTUBHOCTh. VHAMBHAyalIbHBIN
MOAXOJ C y4EeTOM OCOOEHHOCTEH KOHKPETHOTO OOJIBHO-
ro, TOYHasi IUarHOCTHKA U BBISBICHUE TPUYMHBI — KITIOY
K NpOBeeHHI0 11 hepeHIIPOBAaHHOTO JEUEHUS U 3aJI0T
YCHEILIHOTO YIpaBlieHus KauieM [3, 4].

B cooTBeTcTBHM C COBpEMEHHBIMH IPENCTABICHU-
ssMH, TacTpod3odareanpubiii pediaoke (['DP) — sTo He-
IIPOM3BOJIBHOE 3a0packIBaHKE B MHIIEBOJ HECBOHCTBEH-
HOTO €My COAEPKHUMOTO M3 JKEIYyIKa U/HIN KUILICYHHUKA.
PedroxTar npu 1M TENbHOM COMTPUKOCHOBEHUH CO CIIH-
3ucToit o6omoukoit (CO) mumeBona cnocoOeH BhI3BATH
ee (U3UKO-XMMHUYECKoe TMoBpexnaeHue [5]. OOparHoe
MTOCTYIUIGHHE XHMyca M3 KeNylKa B IHINEBOJ MOXET
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HaOIIoaThes U 'y 3A0pOBLIX Jrofeil. Eciau uactoTa ped-
JIIOKCOB B Xo/ie pH-MeTpun He MpeBBIIIaeT OHOTO pasa
B yac, 3a0poc cunrtaercs ¢uznonorunueckum. [Ipu stom
B HOpME E€CTECTBEHHBIM IyTeM cpady oummaercsi CO
numeBona. OnpenenseTcst 3To TeM, HACKOIBKO OBICTPO
MIPOUCXOAUT «BO3BPAILLECHHE» arpecCUBHOTO COHEp-
KUMOTO W3 MHIIEBOAA B XeTymoK. VMeromas B cBoeM
cocTtaBe OMKapOOHATHl CIIIOHA HUIPAET ONIPEACICHHYIO
poib B HEHTpandu3aluy KEIyIOYHOTO COAEP)KUMOTO.
Opnnaxo cHuxkenue pH < 4,0 B npocBeTe HUXKHEN TPETU
MUILEBOAA HAOII0AaeTCsl IPU HOPMAJILHOM 10 BPEMEHH
u BelpaxkxeHHOoCcTH ['OP, HO He Oonee uem 3a 4,2% mpo-
noipkuTenbHOCTH. Eciin Bpemsi pedurokca MOCTOSHHO
YBEJINYUBAETCA, CTOUT 3aAyMaTbCs O MATOJIOTHYECKOM
I'OP [6].

[Iprunnamu I'OP MoryT ciy>KuTh OpraHu4ecKue u3-
MEHEHHUS IHIIEeBOJa, XKETyJaKa, IBEHaIUaTHIIEPCTHOMH
kumka (1K), Takne kak aHoManuu pa3BUTHS, 3a00IIe-
BaHMsI BOCHAIUTEIBHOTO FeHE3a, S3PO3UBHBIE U S3BEHHBIE
n3menenus: CO sxenynouHo-kumedHoro tpakra (JKKT),
a Takke PyHKIIMOHAJIBHBIE PACCTPOHCTBA OPTraHOB MHUIIIE-
BapeHHUs1, KOTOpbIle 00yCIOBIEHB! HApYLICHUAMH PErys-
1 MOTOpHKH [5]. KpoMe Toro, BELAEISIOT psia mpeapac-
moJlararomux K passutuio ['9P dakTopos.

V nereil paHHero Bo3pacra K TaKOBBIM OTHOCST: OC-
JIO)KHEHHSI IepPUHATAIBHOTO Teproaa (TTopaKeHUs IeHT-
paJbHON HEPBHOM CHCTEMBI C HapyIIECHHSMU BETETaTHB-
HOU HEPBHOM CUCTEMBI, pOJOBAasl TPaBMa LIEHHOTO OTAEIa
MMO3BOHOYHMKA KaK CJICJCTBUE CHIDKEHHS TOHYCa KapIu-
aJIbHOTO CUHKTEPA), HOBBIICHUE TOHYCA MMIOPHIECKO-
o ’oMa (ITHJIOPOCIIa3M), HapyIIeHHass MOTOPHO-3BaKya-
TopHas (PyHKIHS KeylIKa, ITONTBepKICHHAs TaCTPOUH-
TeCTHHAJIbHAsI ajuieprus (0coObeHHO Ha 6EJI0K KOPOBBETO
MOJIOKA), a TaKke€ XPOHMUECKHE PAaCCTPOHCTBA MUTAHUS
(maparpodust) [7, 8]. Y mompoctkoB I'DP crocoOCTByIOT
oxupenue, narosorus JKKT opranumueckoro xapaxrepa
(s3BenHas Oone3ns xemynka w/mu JIIK, xpoHwdeckuit
racTpOLyOJEHNT), pACCTPOICTBA BETE€TaTHBHOW HEPBHOMN
CUCTEMBI.

lactpoazodarecansHas pedmrokcrHas 6one3us ([DOPB) —
XpOHHYECKOE 3a00ieBaHHE, CKIOHHOE K DEIUAUBHPO-
BaHMIO, KOTOPOE Pa3BUBAETCSA BCIIEACTBHE OOPATHOTO 3a-
Opoca coIep>KUMOTO JKeITy/IKa W/MITH KAIIeYHUKa 1 Xapak-
TepHU3yeTcsl KIMHHYECKUMHU 330(arcalnbHbIMA U BHEIH-
IIIEBOAHBIMH TIPOSIBJICHUSIMHA M pa3HOOOpa3sHbIMH MOp(o-
¢bysakroHansHEIME M3MeHeHussMu CO numeBona. Cpenu
MAlMeHTOB Tefuarpudeckoro mnpoduias tedeHue ['OPb
MOJKET HE COMPOBOXIAThCs nopaxenusMu CO muieBoa,
0COOCHHO Ha HA4YaJbHOM JTale Pa3BUTHs 3a00JEBaHUSL
Onnaxo BeTpevarorcs u m3MeHenuns: CO, 9To onpenensieTcs
PpedITIOKC-230(paruTOM.

[IpumepHo y 10% neteit Bctpewaercsa ' DP. 1o nanueiM
yureparypsl, yactota I'OPb B cTpykType 3aboneBanmit
MUILIEBAPUTEIBHOM CUCTEMBI y JIETEH COCTABISET OT 8 10
10%. VY nereit ¢ matonorueit JKKT pecutokc-330darut
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BBISIBIISIETCS C BapHa0EIbHON 4YacTOTOW u KoiseOiercs
B mpenenax 8,7-17% [9].

Cxomp3srmas (akcuanabHAast) TPhDKA MUIICBOTHOTO OT-
Bepctus nmuadparmel (CI'TIO/]) sBaseTcs OMHAM U3 BaK-
HeHmux (haKTOpoB, MPEIpacHoiaraloliuX K pPa3BUTHUIO
I'OPB. CI'TIO moxer ObITh Kak BpokAeHHOH (y 1 Ha
1700 HOBOPOKACHHBIX BCTPEYAIOTCS BPOXKICHHBIC AHA-
(dparmManbHBIe TPHDKH), TaK U IpuoOpeTeHHON. Y mereit
¢ A30¢arcanbHBIMA 3a00JIEBAHISIMH, COTIIACHO CTAaTHCTHU-
yeckuM aaHHbIM, yactora CI'TIO] cocraBmser ot 4,5 10
7,2%. I1pu 3TOM pacxXoXIeHUS MEXITY MaJIBIUKAMK U JIe-
BOYKAaMH HE3HAYUTENBHEI. [10 TOKazaTensM JeTCKuxX rac-
tposuTeponoroB CITIOJ] oOHapyxmBaeTcs ¢ 9acTOTOU
6,5% y menuarpuvecKkux MalUeHTOB ¢ 3a00JeBaHHAMHU
MUIIEBOA, a peQIIoKc-330(aruT MpU YCTaHOBIEHHOMH
CTTIO/] BeIsiBiISIETCS, IO Pa3IUYHBIM JaHHBIM, Y TIOJIO-
BHHBI, a HHOTAa 10 90% netei. OCOOCHHOCTH CTPOCHHS,
Takue Kak O0Ilee aopTaTbHO-IUIIEBOTHOE OTBEPCTHE,
a TakXe YKOpOYeHHe IradparMaibHBIX HOXEK, CIIOC00-
ctBytoT passututo CITIO/I. BenenctBue atoro B 3aHui
OTAEN CPEAOCTEHHS MOTYT IepeMeIarbCs OpraHbl, IO-
KpBITBIE OprommHON (OpromIHas 9acTh MUIIEBOAA, JKEITy-
JIOK, KHILIEUHUK, CANbHUK), B PE3YJIbTATE YETO MIPOUCXOAUT
HapymeHue (pyHKIIMOHHUPOBAHUS MHUILIEBOAA U PAa3BUTHE
MaTOJIOTHYECKOTO TIporiecca (Hanpumep, 330¢arur) [5].

I'peiKa Hepeako yTshKemsieT TeueHue pedirokc-330¢a-
TUTa WIH CHOCOOCTBYET €ro pepakTepHOMY TEUEHHIO.
Pedmrokc-330¢arur, B cBOtO 04Yepesib, CIOCOOCTBYET MO/I-
nepxxanuto CI'TIO/, co3naBast «mopounsiit kpyr» [10].

K OCHOBHBIM 3THONOTMYECKUM U MATOT€HETHUYECKUM
¢axTopam nprodbperenHoit CI'TIO/ otHOCSATCS:

1) noBbllleHHe HMHTPaaOJOMUHAIBHOTO JABJICHHS
KaK pe3yJbpTaT AIUTENBHBIX 3all0OPOB, METEOPU3MA, XPO-
HUYECKOTO KaIllIsl, OKUPEHUS, TIOTBEMA TSHKECTEH;

2) BOCHAIIUTENBHBIC U PYOIIOBbIC U3MCHCHHS ITHIIC-
BOJIa U 00JIaCTH 330(haroracTpaiibHOTO MePexoa;

3) cHmWwKeHHWe OOLIEr0 MBIIMIEYHOr0 TOHyca (HampH-
Mep, MPH HEKOTOPHIX TU(QPy3HBIX 3a00IEBAaHUIX COCIH-
HUTEJbHOM TKaHH, Ae(QUIUTE UITU U30BITKE MACCHI TENA);

4) CHUHIPOM JWCIUIA3UH COCTUHUTEIFHOW TKAHU.

CITIOA ™MoxeT HMETh OCCCHMIITOMHOE TCUCHHE
WIA MaHU(pECTUPOBATh SIPKOH CUMIITOMATUKOW Y TaIlH-
€HTOB TeAuaTpuueckoro mpoduis. B memom, mMeHHO
pa3Mephl TPEDKEBOTO MEITKa W CTEIEHB d30¢areaabHon
(UKCAITUHU OTIPEICIIAIOT TOTUMOP(GHU3M KITHMHUKH [11].

Jns I'OPb xapakTepHbl HE TONBKO THINEBOJHEIE,
HO W dKCTpad3odareanbHbIe CHMITTOMEI, BCIICACTBHE MTOpa-
JKeHus1 opratoB 3a npegenamu JKKT: pecniuparopHsie, HEB-
POJIOTHYECKHE, KapAUOJIOTUYECKHE, CTOMATONOTHUYCCKHE
TIPOSIBIICHUS, a TAKOKe CBSI3aHHAS ¢ PeITIOKCOM OTOpPHUHONA-
punrosoruueckas naronorus (JIOP-naromorus) [12].

Ha npueme y cromarosnora MOTyT BBEISIBISITECS XapaKTep-
HbI€ U3MEHEHUsI IOJIOCTH pra y nanuenTos ¢ [ OPB [13]:

1) u3MeHeHUs1 COCOYKOB s3bIka, apTel CO momocTH
pTa;
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2) 3a0o0neBaHUs MAPOIOHTA BOCHAINTEIHLHOTO TeHe3a
(TMHTUBUTBHI, TAPOIOHTHUTHI);

3) mopakeHHsI TBEpPABIX TKaHEW 3yOOB HEKapHO3HOM
STHOJIOTHH (3PO3US SMAJIH).

Cuutaerca, yto ['DOP sBusercs npuunHON TpeTH
cinyyaeB xpoHudeckod JIOP-naromoruu [5]. TOPB-
accormupoBanHas JIOP-matomorust mocratouHo pa3HOO-
OpasHa. BeimeiaeH TepMHH «3KcTpad3odareanbHblin ped-
moke» (DOP), oObenuHSIONNI KOMIUIEKC CHMIITOMOB
7 3a00JIeBaHUH JBIXATENBHBIX IMyTEH U yXa, CBA3aHHBIX
¢ 'OPB, nmubo cutyaliuu, KOraa Takas acCOLMANUs Mpe-
nonaraercs [14]. 9OP noapasnensror Ha ABa OTOPHHOTA-
PUHTOJIOTHYECKUX BapuaHTa: Hazo(apuHTea IhHBIN U Ja-
punrodapunreanbHeii peduroke. Kpome toro, mpu 'OPb
HE HCKIIOYACTCS MOPAXCHUE M HIDKHUX JBIXaTeIbHBIX
myTel. PaccMarpuBaeTcst IpUYMHHO-CIICACTBEHHAS CBI3b
C pelMIUBHPYIOUIMMU OpPOHXOCIa3MaMH, yBEJIHYCHHUEM
MpUCTynoB OpoHxuanbHOM acTMbl (BA) B HOWHOE Bpe-
Msl, YaCcTBIMU TTHEBMOHMSIMU Y Aeteit [15, 16]. B 2015 .
G.L. Falk u coaBT. npeACTaBWIN CIUHTHTPA(QHUUCCKYIO
KapTHHY JEeTKUX 34 MalueHTOB C YCTAHOBJICHHBIM IHa-
rHo3oM ['OPB. Y monoBuHEI 00CIETOBAaHHBIX ITOITBEP-
JIMJIach aCTUPALUs PaJIMOAKTUBHOTO TEXHEINs B HUKHUE
JBIXaTenbHbIe myTH [17].

CyIecTBYIOT HEKOTOPBIC TCHICPHBIC Pa3IHdus B Te-
YeHHe JapUHTO(papUHreabsHOr0 pedurrokca: MaTbuuKd
CTPaJaroT Yalle, MMEIOT OoJiee IPKYI0 KITMHIYECKYIO Kap-
TuHY Oone3nu [18].

[pu 3abpackiBaHUM KETYIOYHOTO COAEPIKMMOTO B TOp-
TaHb TpoucxoauT pasapaxkenune CO opraHa, 0coOEHHO
3aHUX OTAENOB, YTO B IMOCJIEAYIONIIEM BJIEUET Pa3BUTHE
XPOHMYECKOTO BOCHANEHHA. Y MAaIMEeHTOB MequaTphde-
CKOTO MPOQMIIS 3TO B TIEPBYIO OYEpelb MPOSIBISETCS pac-
CTPOMCTBOM TeMOpa roioca: MO JaHHBIM JIUTEPATypH,
MIPaKTUYECKH y BcexX neTeid ¢ DDP Habmromaercs oxpwu-
wiocTb. JJucdonus coueraercs ¢ aucgarueii B 74,2% ciy-
9aeB, XpPOHUIECKIM KanuieM — B 56,4%, 00JIb0 TipH I710Ta-
HUM — B 51,6%, globus sensation (omrymeHne «komMa B rop-
JIe» WM «3aCTpeBaHUe» MUIIU MpH mioTtanun) — B 48,4%
ciydaes [19-21].

CormnacHO HEKOTOPBIM JaHHBIM, DOP paccMaTpuBaeT-
Csl KaK OJiHA W3 MPUYUH Pa3BUTHUS OCTPBIX CPEIHUX OTHU-
TOB y mereit. B xome nccrnenosanuii y nanmentos ¢ [ OPb
YCTaHOBJICHA BBICOKAs! KOHIICHTPAIUS TETICHHA U TIETICH-
HOTeHa B cekpere OapabaHHOMW IMMOJOCTH U IUTOILIA3ME
snurennonntoB CO cpenHero yxa. B maHHBINE MOMEHT
ATOT TOKA3aTeyh SABJSICTCS OMHUM W3 BEAYIIUX JHATHO-
CTHYECKHUX KpuTepueB DDP mpu 3KCCyIaTUBHBIX OTUTAX
y nmereit [22-24].

[IpenMyIIeCTBEHHO HOYBIO, KOTA CHIKACTCS TOHYC
[JIOTOYHO-TIHIIEBOTHOTO C(UHKTEPA, MPOHUCXOIHUT CO-
MIPUKOCHOBEHHE PE(IIIOKTaTa ¢ BEPXHEHW TPETHIO IHIIIE-
BOJa, YTO OOYCJIOBIMBAET CHMITOMBI IAaTOJIOTHYECKO-
ro Tpollecca B TIOTKE M TOpTaHH (MIOCTOSHHBIN CyXOH
Kalllellb; OCHUIUIOCTb TOJI0Ca MO yTpaM, COYETAIOIIAsCS

C HaBS3YMBOW TMOTPEOHOCTBIO IIPOYHUCTHTH TJIOTKY» —
muchonns). Kak momaraeT psa ucciefoBaTeneH, Iv-
TenbHEIH KoHTaKT ¢ HCI, mencuaoM 1, BO3MOXKHO, TyOe-
HAJBHBIM COJIep)KUMBIM ¢ pH > 7 (B ciry4ae peTporpamHo-
ro 3abpoca u3 JIIK B xkenyaok) mpuBOAUT K OPAKEHUIO
CO, a BHOCIIEACTBUU — K Pa3BUTHIO SI3B, TPaHyJlIeM, I0-
JIMTIOB TOJIOCOBBIX CKJIAJIOK U KapIIMHOMBI TopTaHu [25].

Kamenp, a Taxke MOCTOSHHOE MOKAILJIMBAHHUE W3-
3a MEepUICHUS B TOpJIe M CUMITOMBI OpOHXOOOCTPYKINK
CUMTAIOTCS HanOolee YacTo BCTPEYAIONIMMHUCS IPOSB-
nenusMu ['OPbB co cTOpoHBI OpraHoB ABIXaHHUS B MpaK-
TUKE TienuarpoB. [1aBHas 3a/mada Kammisl, KaK CIIOKHOTO
PEPIEKTOPHOTO 3alIUTHOTO MeEXaHW3Ma, 3aKI0YaeTcs
B OYMIIEHUH U BOCCTAHOBJICHHM IPOXOAMMOCTH BO3IY-
XOHOCHEIX TyTeH. Peanmusyercs manHas ¢yHKuus Oiaro-
Japsi MyKOIMIIHAPHOMY KITUPEHCY, CIEICTBUEM KOTOPOTO
SIBIISIIOTCSL BO3HUKaromue npumepHo 10—15 pa3 B Teuenue
IHS KaluieBble TOMYKA. OCYIIECTBISAETCS 3TOT peduiek-
TOPHBINA aKT ¢ YIaCTHEM HECKOJIBKUX CHCTEM: JBIXaTeITb-
HOW, UMMYHHOM, HEpBHO-TyMOpaibHOil. [Ipu 3TOM, ecnu
BO3HHUKAET IIOJIOMKa» B OTHOHN U3 HUX, HEIPEMEHHO IPO-
M30UIET IeMHas peaKius U3MEHEHHIA, YTO BIIOCIIEACTBHN
MPUBEJET K MATOJIOTMYEeCKOMY Kaluito [26—28].

B marorenese kauuts npu I'OPb pasnugator 2 ocHOB-
HBIX 3BCHA!

1. bayxnaromuii HepB sABIsEeTCSs OOIIMM HCTOYHH-
KOM WHHEpBallMU MHIIEBOAA U OPOHXMAIBHOTO JIEpEeBa.
PazButHe OpoHXOCma3Ma IPOUCXOMUT OIOCPEIOBAHO
Yyepes3 Oy IaroIunii HepB BeiencTBue pazapaxenus CO
MUIIEBOAA KUCIBIM COACPKUMBIM JKeryaka [29].

2. BocmanutensHBIH Tpomecc B TpPaxeoOpOHXHANb-
HOM JlepeBe pa3BUBaeTCsl Onmarogaps Hecnenu(puueckon
THUIEPPEAKTUBHOCTH OpOHXOB MOA JAEWCTBUEM MHUKPO-
WIA MaKpo- acTHpaluH >KEeTyTOYHOTO COIECP>KHMOTO
Ha pelenTopbl ropTaHu, Tpaxen u Oporxos [30].

Ha mpoTspkeHHH IIUTEIHHOTO BPEMEHU MHTEpeC HUC-
ciefoBareneil o0pamieH K M3Y9YeHHI0 MeXaHW3Ma MHUK-
poacrimpanuu. WM3BECTHO, YTO 3aKpHITHE rima vocalis
BO BpeMSl aKTa IIOTaHMS U KOOPAUHAIUS [JIOTATEIBHOTO
pediiekca mpemoTBpamaeT pa3BUTHE JIETOYHON acmupa-
uuu. B ocHoBe Mukpoacnupauuu npu I'9P nexur cocro-
SITHUE KapAWaJIbHOTO >KOMa B COUETAHHH C MBIIICYHBIMU
COKpAaIlleHUSIMH MTUIIeBOAa. BpoHXOCHma3M u Tumepcexpe-
Ul OpPOHXMATBHOTO JiepeBa CBA3aHBI C 3a0pachIBAaHHEM
U NIUTEIBHOUW MEePCUCTEHLUEH CONEP>KUMOTO JKeIyaKa
U, KaK cuenctaue, noppexaeHneM CO ApIXaTeNnbHbIX IMTy-
Tel. A CTUMYIANUS KalUlsl BO3HUKACT MPH KPaTKOBpPE-
MeHHOM JefictBun Ha CO pedurokTara U pa3IpaxxeHus
pELenTopoB MIOTKH [6].

BcnenctBre npoBeneHusI HHTYOAIUN U CENAITAN K MU-
Kpoaclypaluy COASPKUMOTrO KeIyKa peapacnoaaract
rcKyccTBeHHas BeHTmwsus nerkux (UBJI) [31].

B HeoHaTampHOM TIEpHOAE MHKPOACTIMPANUS TIPH-
BOJAWT K AacCHHUpaIMOHHBIM ITHEBMOHUSAM, OpOHXOCIa3-
MaM, OCTAaHOBKE IBIXaHUS W HM3MCHEHHUIO €r0 pHUTMA.

73



VIHHOBaLOHHan meaunumHa KybaHu. 2022;(3):71-78 / Innovative Medicine of Kuban. 2022;(3):71-78

OnuTenuanbHas TKaHb ajibBeosl, a Takke Bcsi CO apixa-
TEJIBHBIX IyTEH 3HAUNMO CTpagaeT KaKk MOP(OIOTHIECKH,
Tak U (DYHKIIMOHAIHHO B PE3yJbTaTe MUKPOACITHUPAITUH.
Kpome storo, moBpexxaaeTcss MUKPOIUPKYIITOPHOE PycC-
JIO0 JIETKHX, YBEITMIUBAETCSI TPOHUIIAEMOCTD COCY/IOB, OTEK
WHTEPCTHULIMS, ATbBEOJIBI HAMOMHSIIOTCS TPaHCCYIATOM.
B pesynerare HapymaeTcs ra3000MeHHAsT (PYHKITUS TbIXa-
TeIBbHOM cucTeMsl [32]. D10 ycyryOIseT TeueHHe OPOHXO-
nerounoit qucroiazuu (BJIJ]) memonomennsx. CorntacHO
CTaTUCTUYECKUM JaHHBIM, y JeTeil ¢ acnupanueil ped-
mokTara B aHaMmHe3e BJIJ[ peructpupyercss 10CTOBEPHO
yamie. [lonHOe HUBenMpoBaHNE OPOHXOJIETOYHOMN TTaTOIIO-
THH 110 JOCTY)KEHUH TPEXJIETHETO BO3PACTa 3HAYUTEIHHO
BBIIIIE y TIeIMaTpuieckuX nanuenTos 6e3 'OP [33].
Bonpmas dacte mammentoB ¢ ['OPB crpamaer BA.
Yacto y 6ompHBIX ¢ 'OPB peructpupyrorcs: IOBTOpHBIE
MMHEBMOHUH, PELHUIUBUPYIONIHE OPOHXOOOCTPYKTHUBHBIC
OpOHXUTHI, pa3BUTHE AallHO® W CHHAPOMA BHE3AITHOMN
cMepTH, areiekTasbl [34]. Bo3HUKHOBEHME Kallljisi acco-
IIUMPOBAHO C YIOTPEOICHUEM MTUINN H/WIH U3MEHEHNEM
MOJIOKEHUS Tesla B mpocTpaHcTBe. [loaTomMy OH peru-
CTPHUPYETCS B IMIEPUO CHA B OOBIYHO COYETACTCS C YACTO
BcTpevarommmMucs nposiienusmu I'OPb (nepenkue cpei-
TUBAaHUA, ACPUIUT MACCHI TeNa, qucdarus, ukora) [35].

CouetaHue NPB n 6poHXMaNbHOIN aCTMbI

O «HemnpocThIX B3auMOJIeHCTBUSIX» Kauwis u I'IP cBu-
JIETENbCTBYIOT HEKOTOPBIEC HICTOPUUECKUE TaHHBIE.

* Eme B XIII B. B TpakTare «O0 acTMe» B3aHMOCBS3b
MEXy IPUEMOM MHUIIH, TOPU3OHTAIBHBIM MOJOKEHUEM
1 XpUIIaMH B JIETKUX ynoMuHai1 Morire 6eH MaiimMoH.

* B XVIII 8. Hunbc Pozen-Pozenmreiin (Nils Rosén
von Rosenstein) B COY4MHEHUU O ETCKUX OOJNE3HAX U UX
neuennn «Underrdttelser om barns sjukdomar och deras
botemedel» BBIAETHI MOHATHE <OKEIYAOYHBIN KaIllelb,
BO3HUKAIOITUH MMPEUMYIIIECTBCHHO ITOCIE ITePEeIaHMs.

* B knure «Commentaries on the history and cure of
diseases» 1802 r. Yumbsim ['ebeprer oTMeTnir, 9To y MHO-
THX JIFOJIEH Tocye elbl BO3HUKACT 3aTPYITHEHHOE JbIXaHHE.

* Yumesam Ocnep B pykoBoacTBe «The Principles and
Practice of Medicine» man aueTHYecKue peKOMEHIAINN
JUJISl TAMEeHTOB ¢ BA W mpu3bIBall HE JIOXKUTHCS, «IIOKA
HE TICPEBAPUTCS TTUIIAY.

Ha ceromusiauii eHb CTATUCTUYECKUE CBEICHHUS
BcTpeuaeMoctu BA B coueranuu ¢ ['OPb BecbMa Heo1HO3-
HA4YHBI ¥ MPOTUBOPEUUBEL. [10 0TeueCTBEHHBIM U 3apy0OeK-
HbIM CTaTUCTHYECKUM JaHHbIM, [ P umeercs y 50-72%
neTer u 6onee, ctpagaonux bA [36]. Beinenuts otaess-
HOW HO30JIOTHUYECKOH (hopMoli pedirroKkc-3aBICUMYIO acT-
My HemnpaBuibHO. B Hacrosmee Bpems I'OPb u BA pac-
CMAaTPHUBAIOTCS KaK J[Ba XPOHHUYECKUX 3a00I€BaHUs, KOTO-
pBIe MOTYT OBITH TPHITEPOM 000CTpeHHs IpyT apyra [37].

Bo3MoxxHBI T000YHBIE 3Q(EKTHI ITIOKOKOPTHKOCTEPOU-
JIOB ¥ OPOHXOJIMTHKOB, IIHPOKO UCIIOI3YEMBIX B JICUCHHU
BA, 0 KoTOpBIX Takke cieayeT MOMHUThH. Mnparpommym,
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KCaHTHHBL, [-aApCHOMHUMETHKH JIEHCTBYIOT Ha TOHYC
HIIC (mmxHEero mumeBogHOTO CPHUHKTEpA), CHIDKAS €To,
YTO B CBOIO OYEPEIh MOXKET MPUBOIAUTH K pa3Buturo ['OP.
Bo Bpemst npuctyna BA nporcxoquT NOBBIIEHUE BHYTPU-
OpIOITHOTO JIaBIIeHUs, a OPOHXOJIUTHYECKHE Iperaparsl,
WCTIONB3yeMBIe B JIedeHNH, CHIDKatoT ToHyc HIIC, uTo mpo-
Bormpyet pazutue ['OP. Bee 310 hopMmupyeT mOpodHBIi
KpyT, cBs3piBatomii ' OP u 6porxooberpykmmio [38].

C mno3umuM TNPaKkTHYECKOM MEAULMHBI PYTUHHOE
o0creoBaHNE MalMeHTa JAETCKOro Bo3pacTta ¢ bA 3a-
KIIfouaeTcss B cOope aHamHe3a, OOBEKTHBHOM OCMOTpE
W TIPOBEACHUH JONONHUTENBHBIX HccienoBanui. [lpu-
4YeM, KaK MpaBHIIO, KAJIOOBI M CHMITOMEBI, KOTOPhIE OT-
pa’kaloT COCTOSHHUE ABIXATEIbHOW CHCTEMBI, aHATU3UPY-
I0TCS B IIepByr0 ovepenp. Camu ManieHTsl He oOparia-
10T BHUMaHHE Ha XKanoObl CO CTOPOHBI APYTHX OPTaHOB
U CUCTEM, aKICHTUPYs JIMIIb Ha PECHUPATOPHBIX IMPO-
SBJICHNUAX. be3ycioBHO, OPOHXOOOCTPYKTHBHBIE COCTO-
SIHUS UMEIOT HamOoJiee SPKYI KIMHHYECKYI0 KapTHHY
Ha (hOHE NIPyruX COMyTCTBYIOIMX 3aboneBanuil. OqHa-
KO 3a4aCTyI0 3TO SIBISIETCA NPUYMHON TUArHOCTHYECKUX
OmMOOK ¥ MPHUBOIUT K JUTUTEIEHOMY Oe3yCIeNIHOMY JIe-
YEHHIO B CBS3H C OTCYTCTBUEM OTBETA HA TPAJAULIUOHHYIO
Tepamnuto [39].

[TonHoe HUBEeNMUpPOBaHKE CUMIITOMOB BA He mpou3oii-
IIeT BeneacTsue usiieueHus I OP, onHako MOKET Crmocoo-
CTBOBATh 00JIee JIETKOMY TEYEHHIO U OOJBIIIEMY KOHTPOJIIIO
Haj 3a0oneBaHueM. DKCTpadsodareasbHble TPOSBICHUSL
'SP MoryT conpoBOXAaThCS TUMEPUYBCTBUTENBHOCTHIO
OpOHXOB, PEIUIUBUPYIOMIIMHA OpPOHXOOOCTPYKTHBHBIMHU
COCTOSIHMSIMH, TEM CaMbIM «CHUMYIUPYS» KIMHUYECKYIO
KapTuHy UCTHHHOW BA. B 310if cBSI3M HEoOX0oaMMO TIpo-
BOJUTH KOMIUIEKCHYIO AudepeHInanbHy0 JHarHoCTH-
Ky 3TuX coctosauii [40].

AunarHocTnyeckum nouck NPH

[lpn momo3pernnn Ha I'OPH HeoOxommmo mpoBecTH
KOMILIEKC TMarHOCTHYECKUX MeporpusiTuii. Kak n3BectHo,
TpaMOTHO COOpaHHBI aHAMHE3 SIBJISIETCS KIFOYOM K TTOC-
TaHOBKe Auarto3a. Kpome toro, cieayeT BHIIOIHUTD MOJI-
HOe OOBEKTHBHOE OOCTEOBAHUE TAIlMEHTa: MaBIIAIHIO,
MEPKYCCUIO U ayCKYIBTAIHIO BCEX CHCTEM OPTaHOB, B TOM
YHCIIe bIXaTeNIbHON. BaXKHO He TONBKO M3MEPUTh aHTpPO-
MIOMETPUIECKHUE TMapaMeTpPhbl, HO M OLCHUTH (hU3UIECKOE
passutue pedenka. Ha mammune 'OPB mMoryTt ykaseiBath
M3MEHEHUS 3y004eTIOCTHOU CUCTEMBI, TanuTo3. [Ipu mpo-
BeaeHuH 330¢aroracrporyonerockonvu (IPIJIC) ore-
HuBaeTcsl xapakrep u3MeHeHnii CO muIeBoaa, HAIUYKE
spo3suii 1 s13B. HenenecooOpa3Ho MpOBOIUTH JHArHOCTHKY
I'OPb Tompko mo ganaeiM DDIJIC, Tak Kak morydeHHAs
KapTHHA 330(paruTa MOXET OBITh Pe3yJIBTaTOM JIPYTHX IPH-
YHH (HapUMep, OTPABICHHUS, BOCTIAJICHUS AJICPTUIECKO-
TO TIPOMCXOXKICHUS, PBOTHI TIPH KHUIIEYHBIX WH(EKIUIX ).
CnenoBatenbHO, 00s13aTEIBHBIM ABIIAETCA CONOCTABICHNE


https://www.google.com/search?biw=1517&bih=694&sxsrf=ALeKk015DzZ5rJVTgRtJdRL_UGkzK0wjag:1621866382541&tbm=bks&q=inauthor:%22Nils+Ros%C3%A9n+von+Rosenstein%22&sa=X&ved=2ahUKEwiTvuqMw-LwAhUG2SoKHd23DbMQ9AgwBHoECAkQBg
https://www.google.com/search?biw=1517&bih=694&sxsrf=ALeKk015DzZ5rJVTgRtJdRL_UGkzK0wjag:1621866382541&tbm=bks&q=inauthor:%22Nils+Ros%C3%A9n+von+Rosenstein%22&sa=X&ved=2ahUKEwiTvuqMw-LwAhUG2SoKHd23DbMQ9AgwBHoECAkQBg
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JAHHBIX KIIMHUYECKON KapTUHBI U 9HOCKOIMYECKOTO HC-
cienoBanus [41].

Cyrounas pH-MeTpus — «30/10TOH CTaHAAPT» JUArHO-
ctuku I'OPB. C noMoIpo 3Toro UccieqoBaHusl OLICHU-
BAaIOTCSI TaKHUE IOKa3aTelH, Kak CyMMapHOe 4Hcio ped-
JIFOKCOB B TEUEHME CYTOK; KOJIMUYECTBO PE(UIIOKCOB [IHU-
TEJIFHOCTBIO OoJsiee 5 MUH; BPEMEHHOM MHTEPBaJI CaMOro
HPOIOJDKUTEIBHOTO peduiokca, a Takke oOlee BpeMs,
B TeueHue koroporo pH < 4. JluarHOCTMUECKUMU KpH-
tepusimu ' DPB sBnsitoTcs: o01iee KOIHMIeCTBO MHU3010B
I'OP B Teuenue cytok Oonee 46, o0mIas MpOAOIKHUTENb-
HOCTh cHIkeHUs pH < 4 B mumeBosne 6onee oxHOTO Yaca.
UyBCTBUTENBHOCTh ATOTO METOJA, 110 HEKOTOPHIM J1aH-
HBIM, cocTaBisieT 88—95% [6].

Hoareepauts auarnosz CI'TIOM, auddy3ublit 330daro-
CHa3M, CTPUKTYpPBI MHUIIEBOJA BO3MOXHO TAKXE C IIOMO-
b0 peHTreHKoHTpactHoro obcnenosanus JKKT. Jlomon-
HUTEIBHBIMA METOAAMH OOCIIEIOBAaHMS SBIISIOTCS: PCHT-
reHorpadus opraHoB TPyAHON MOJOCTH, OIEHKA (DYHKIINH
BHEIIHETO JbIXaHHs, TOCTAHOBKA KOKHO-CKapHU(HKALIMOH-
HBIX TIPO0, X0NTepoBcKoe MoHUTOpHpoBaHue DKI.

B HEKoTOpBIX CHTYaIUsIX MPHUOEraroT K MpoOHOU Tepa-
TN UHTUOUTOPaMH POTOHHOHN IOMIIBI C IIENBIO OLICHKH
BiusHYS Ha cuMITOMEI [ OPB (addext ex juvantibus).

IIpu I'DOPB acconuuposannor JIOP-nmatonoruu He-
00XoMMa KOHCYJIBTAIMs OTOPHHOJIAPUHTOIIOTA, & HHOTA
U TIPOBEJICHNE SHAOCKOMMUYECKOTO HCCIIEOBAHUS TOpTa-
HU ¥ Tpaxeu. /i UCKIItOUeH sl TpaBMbl HIEHHOTO OT/ENa
MTO3BOHOYHHUKA, JPYTUX OPTaHMYECKUX TOPAKECHUI [IEHT-
paJIbHOM HEPBHOW CUCTEMBI, KOTOPbIE MOTYT MPOTEKATh
mox mackoit I'OPB, TpeOyrorcs ocMmoTp m 3akirodeHne
HEeBpoJIoTa.

TakTnka BegeHuns getenm c I'OPb

C pecnupaTopHbIMU NPOABIEHNAMMN

IIpu ycrtanoBnenun nuarHosa I'OPb B coueranum
C pecIupaToOpHBIMHU POSBICHUSME TPEOYeTCs KOMITJIEKC-
HbIH 1oxoA. Bo-nepBbix, TPOBOAST KOPPEKLHUIO PalliOHA
U pexxuma nutaHus. [IpuMeHeHHe crerualbHbIX aHTH-
PEQITIOKCHBIX CMECEH, B COCTaB KOTOPHIX BXOST 3aryCTH-
Tenu (Kpaxmal, KaMeab POKKOBOTO JIepeBa), yMEHbIIAET
KOJTMYECTBO PEeQIIIOKCOB y ETeH paHHero Bo3pacta [42].
B noppocTkoBOM BO3pacTe BaXXHO BBISIBUTDH M UCKITIOYHTH
U3 palMoHa MPOAYKTHI, CIOCOOHBIE yCHHTh [ JP (Hau-
Ooyree yacThle U3 HUX — Ta3WPOBaHHBIE HANNTKH, KOge,
JKUPBI, IOKOJIa, TOMAThI) [43].

MoctypanbHana Tepanus

Ha zansatusax Gu3KynbsTYpoil ¥ CIIOPTOM HEe TIPUMEHSTh
TsKeJble (PU3NYECKHe Harpy3KH, HAaKJIOHBI Y IIKOJIBHH-
KxoB. Ha oGacTs s)kuBOTa HE CJICAYCT OKa3bIBATb JJaBJICHUC
AIIEMEHTaMH OEKIa W MPEAMETOB yxofa (Tyrue mosca,
PEMHHU, PE3WHKH, MaMIepchl). AJTBTEpPHATUBON MOXKET
BBICTYNATh UCIOJIb30BaHUE MOATKEK. Te10 rpyIHOTro pe-
OeHKa Mo OTHOIIEHHUIO K MaTepH B MPOLECCE KOPMIICHUS

JIOJDKHO HaXOAMUTHCS o] yIiioM He Oomnee 90 °, a mocie —
CJIelyeT HEKOTOPOE BpeMs YAEP)KUBAaTh €r0 B BEPTUKAIb-
HOM nostokeHnr. Koppeknus pe:xuma muTanus MIKOJIbHA-
KOB 3aKJII0YaeTCsl B APOOHOM NMUTAHUU MaJIBIMU MOPIMA-
MH C TIOCJIETHUM TIpreMoM Tuim 3a 3—4 v o cHa. [Tocne
elpl He CleAyeT NPUHUMATh TOPU30HTAIBHOE ITOJIOXKE-
Hue. «Jleyenne monoxennem» 0COOCHHO BaYKHO HE TONb-
KO B THEBHOE, HO U B HOYHOE BpeMs. CBsI3aHO 3TO C TEM,
YTO B MEPUOA CHA YMEHBINAETCSA YHCIO MEePUCTABTHYE-
CKUX BOJIH (BBI3BAHHBIX aKTOM IJIOTaHMA) U 3aILUTHOE
JIeiCTBUE CIIOHBI, B PE3yNIbTaTe Yero HapyllaeTcs KiH-
PEHC HIDKHEH TpeTu numeBoaa ot pedurokrara. [loatomy
H3TOJIOBBE KPOBATH OOJIBHOTO JOMKHO OBITh MPUIIOIHATO
Ha 20 cM [44, 45].

IIpu otcyrcrBumM 3(dexra OT AUETH U MOCTypaib-
HOW Tepanuy Ha3Ha9aeTCs] MEANKaMEHTO3Hast KOPPEKIUs
I'OPB.

1. ITatorenetnueckoe yeyeHue. [loBbIieHre ToHyca
KapIuaJbHOTO KOMa, CTUMYJSIMSA COKpaIleHUi muiie-
BOJa W JKENy/Ka, YIy4IIeHHe IMHUIIEBOAHOTO KIHpEHca,
aHTPOAYOJEHAILHON KOOPAMHAIMM, IPOTHBOPBOTHOIO
a¢dexra HoCTUraroTCs NMPHEMOM MPOKHHETHKOB. B oc-
HOBE JIEHCTBUS JIAHHBIX NPENApaToB JIEKUT Onokana D,-
peunenTopoB kK nodamuny. Hexoropsle mpenctaBuTENH
9TOI TPYNIBI UMEIOT OONBIION CIEKTp MOOOYHBIX 3(h-
(eKTOB (B YaCTHOCTH, SKCTpaNUpaMHIHbIE HapyILIeHNs,
CHCTEMHBIE aJUIepTHYECKHe PEaKIfd, arpaHyJIOIHTO3),
B CBSI3U C YE€M B HACTOSIIEEe BpeMs B NEAHATPUUECKOMN
MIPaKTUKE HE TIPUMEHSIOTCS.

2. IlpoBomuTcsl aHTUCEKPETOpHAas Tepamus, 3ajada
KOTOpOH COCTOMT B MUHHMH3WpoBaHuu aeivictsus HCl
Ha CO mnumesona. Illupokoe mnpuMeHeHHE NOTYYUIN
CpezacTBa, OMIOKUPYIOINE THCTaMUHOBBIE H2-perenTopsl
U MHTHOMTOPHI IIPOTOHOBOTO Hacoca. [laHHas rpynma
IIpenapaToB MMEET BO3PACTHBIE OTPAHUYEHHS B CBSI3H CO
CJIOXHOCTBIO JO3UpOoBaHus [46].

3. B kauecTBe CHMNTOMAaTHYECKON Tepamnuu HCIOJb-
3yIOT MECTHBIE HeBcachIBafolecs anTanuasl. OHU OKa-
3BIBAIOT MPOTEKTUBHOE eiicTBrE HAa CO OT arpecCUBHOTO
pedurokTara. 3TOT A3PPEKT TOCTUTACTCS 3a CUST HEUTpa-
muzain HCI u oOpa3oBaHus MPOTHBOBOCHAIMTENEHOTO
Tesl.

3aKkniouyeHne

* Ilo kpaiineit mepe, B 1/3 ciryqaeB ['OP urpaer Bax-
HYIO POJIb B ITaTOr€HE3€e XPOHUYECKOTO KalllIs.

* B pa3BuTHM Kalnis WMeeT 3HaYCHHE paszApakeHHe
PELENTOPOB AUCTAIBHOTO OTAENA MUIIEBOa 3a0pachiBa-
€MBIM KETyJOYHBIM COJIEPKUMBIM, a Y 9aCTH AeTei — MH-
Kpoacnupanus. Hanbonee BeposSTHBIM HpelnCcTaBIsSETCA
¢opmupoBaHHe peIEKTOPHONW TYTH C MEXaHOPEIEeTTOo-
POB IUILEBOAA.

* Ha ¢one neuenns ['OP/I'OPb npoucxoaur ymeHsb-
IICHNE PECIMPaTOPHBIX CHMIITOMOB Y JIeTel ¢ XpOHHYe-
CKUM KarwieM (Bkiodast BA).
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o JleTaM ¢ XpOHHYECKHUM KalllJleM, HE OTBEYaOIIUM
Ha 0a3WCHYIO Tepanwuio, IMOKa3aHo 00CIeIOBaHUE C IIe-
JIbIO BBIABJICHHS BO3MOXKHOrO BiusiHus ['DP Ha dopmu-
pOBaHUE UMeEoIIIelcsl cuMnToMaTuku. Eciu npoBenenne
TaKoro 00CIICOBAHUS M0 KAKUM-THOO IPUYMHAM HEBO3-
MOXXHO, peKOMeHayeTcs smnupudeckas Tepanus [ OPB.

» Baxusrii ¢paxrop pazsutus ' OPb — CI'TIO/L, omaiM
U3 KIMHAYECKUX MIPOSBICHUN KOTOPOH SBIISICTCS KaIlelb.
BcenenctBue storo Baxkno BeisBieHue CITIO/] ¢ nensto
OTIpeACTICHISI TAKTHKN BENCHUS OONBHOTO W PEIICHUS
BOIIPOCA O KOPPEKIIUU XUPYPTUICCKUM ITyTEM.

* Jlaxxe MpU OTCYTCTBUHU BBIPAKEHHBIX PECIIUPATOP-
HBIX CUMIITOMOB, 00JibHBIM I DPB moka3ano xoTs Obl MH-
HUMaJIbHOE OO0CJeIoBaHUE JJIsi YTOUYHEHHUS COCTOSHUS
OpTaHoB JBIXaHUs (HAIIPUMEp, MUK(OIOYMETPHS).
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Pe3ziome

B Hacrosiiiee BpeMsi UMEETCs OrpaHUYEHHOE KOJMYECTBO JaHHbIX, IIOATBEPKIAOLIMX HCIOJIB30BAHUE TaPATTOPMOH-POJICTBEHHOTO
IIPOTEHHA B EIISIX AMArHOCTHKHU Paka MOJIOYHOH JKeJIe3bl U IPOTrHO3MPOBaHUS pa3BUTHS 3a0o1eBanus. B nanHOM 0030pe npeacTasie-
HBI Pe3YJIbTaThl HCCIIEOBAaHUIN TMArHOCTHUECKOTO MOTEHIIMAlIa TapaTrOPMOH-POJICTBEHHOTO IIPOTENHA B KauyecTBe OMoMapkepa paka
MOJIOYHOH JKeJIe3bl U CYIIEeCTBYIOIast B COBPEMEHHOMN TnTeparype HHGOPMAIHs, OTPAXKAIONIask OUeBHIHBIC IIPOTHBOPEUHS TI0 IIOBOTY
KIIMHUYECKOW MIIM NPOTHOCTUYECKOM 3HAYMMOCTH 3TOT0 OeJIKa IMpH MepBUYHOM OHKOIIOPAKEHUU MOJIOYHOM XKeJe3bl, KOPPEISILUH €To
9KCIIPECCHU C PUCKOM KOCTHOT'O METACTAa3UPOBAHMS M BBKUBAEMOCTHIO MALIUEHTOB.

Pe3ynbraThl JOKIMHUYECKUX M KIMHUYECKHX HCCIIEIOBAaHUN MOKa3bIBAIOT, YTO HMAPATTOPMOH-POJICTBEHHBI NPOTEHH HMHIHOHpYET
IIPOTrPECCUPOBAHHUE OIYXOJIM U YMEHBIIAET ¢ MEeTacTa3MpOBaHNE HA PAaHHUX CTaJIUIX 3a00JEBaHMA, YTO BEJET K YIIYUIICHUIO BbI-
KHUBaeMOCTH, HO JEHCTBYeT IPOTUBOIIOIOKHBIM 00pa3oM, CIIOCOOCTBYS Pa3BUTHUIO OIYXOJIH, 00Pa30BaHUIO METACTAa30B M CHIKCHUIO
BBDKMBAa€MOCTH MALMEHTOB IPU 3aIlyIIECHHBIX (opMax paka. DTH UCCICAOBAHUS MOATBEPIKIAIOT UACKO O ABOMHON POJIM MapaTrop-
MOH-POJICTBEHHBIH IIPOTEHHA TIPH PAKE MOJIOYHOM JKEIE3BI.

Hcnonp3oBaHue NapaTropMOH-pOJICTBEHHOTO ITPOTEHHA [UIsl paHHE! TMarHOCTUKH Paka MOJIOYHOM JKeJie3bl U IPOrHO3UPOBAHUS pa3-
BUTHS 3TOTO 3a00JI€BaHUS B HACTOSAILEE BPEMsI CTAHOBHUTCS IIPEAMETOM JIETAIbHBIX HAyYHBIX UCCIIECOBAHUM, UYTO HMOITBEPKAACTCS
nH(popMaIyel, IpeACTaBICHHONH B JTAHHOM 0030pe€.

Kniwoueswie cnosa: pak MOJIOYHOI kene3bl, OMOMapKepbl, IPOrHO3UPOBAHUE Pa3BUTHS 3a00JICBaHHS

Humuposamu: llatoxuna A.C., beikoB U.M., ®ununmnos E.®., ITopxanos B.A., Kyp3anos A.H. Poib naparropmoH-pocTBEHHOTO
MPOTEeWHAa B AMArHOCTHKE W MPOTHO3UPOBAHWH PAa3BUTHS pPaKa MOJIOYHOH skenesbl. Muuosayuonnas meouyuna Kyoanu. 2022;(3):
79-86. https://doi.org/10.35401/2541-9897-2022-25-3-79-86

Role of parathyroid hormone-related protein in breast cancer
detection and prognosis

Alina S. Shatokhina?®, llya M. Bykov', Evgeny F. Filippov’, Vladimir A. Porhanov'?, Anatoly N. Kurzanov'

'Kuban State Medical University, Krasnodar, Russian Federation

2 Clinical Oncology Dispensary no. 1, Krasnodar, Russian Federation

3Scientific Research Institute — Ochapovsky Regional Clinical Hospital no. 1, Krasnodar, Russian Federation

* Anatoly N. Kurzanov, Kuban State Medical University, 4, M. Sedina Str., Krasnodar, 350063, kurzanov@mail.ru

Received: February 21, 2022. Received in revised form: March 15, 2022. Accepted: March 23, 2022.

Abstract

Currently, there are limited data supporting the use of parathyroid hormone-related protein for the purposes of breast cancer detection
and disease prognosis. This literature review covers research results on diagnostic potential of parathyroid hormone-related protein as
a biomarker for breast cancer, as well as the information available in the scientific literature, reflecting obvious contradictions regard-
ing clinical and prognostic importance of this protein in the primary breast cancer, correlation of its expression with the risk of bone
metastasis and survival of patients.

Results of preclinical and clinical research show, that parathyroid hormone-related protein inhibits tumor progression and decreases its
metastasis at early stages of the disease, which improves the survival rate, but it has an opposite effect at the advanced stages of cancer,
as it increases tumor development and metastasis, and reduces survival rates. Altogether, these studies prove an idea that parathyroid
hormone-related protein plays a double role in breast cancer.

Use of parathyroid hormone-related protein for breast cancer early detection and disease prognosis is currently becoming a subject of
detailed scientific research studies, which is confirmed by the facts presented in this literature review.
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OunarHocTnyecKnum noteHyman

napaTropmMmoH-poACTBEHHOro NpoTenHa

B KauecTBe 6Momapkepa paka MOJIOHHO

Kenesbl

[lepBasg mMemummHCKas mpoOieMa paka MOJIOYHOU xKe-
ne3sl (PMXK) — 310 cBOeBpeMeHHas quarHoctuka. Kpaey-
TONIBHBIM KaMHEM KJIMHUYECKOU MPAaKTUKU MO-TIPSKHEMY
OCTAaIOTCSl TPAJULMOHHBIE METOMABI, TAKUE KaK KOMIIbIO-
TepHas ToMorpadus, peHTreHorpadus U CHUHTHIpadus
KOCTeW, MO3UTPOHHO-OMHUCCHOHHAsI ToMorpadus, OHOI-
CHUSl OIYXOJHU TOJ BU3YaJIbHBIM KOHTPOJEM, MAarHUTHO-
pe3oHaHCcHast Tomorpadus. Jpyroit momxon 3akirodaeTcs
B HICIIOJIb30BaHUN OMOMapkepoB. N-KOHIIEBOI TeIONenTH ]
komtareHa | tuma n C-KOHIIEBOH TeloImenTha KoJulareHa
I Tuma, BEICBOOOXKIAEMBIC TP PE30POIMH KOCTH, OBLIA
OIICHEHHI Kak OroMapkepbl meractazoB PMIK B koctu [1].
HccnenoBanus in vitro u in vivo, a Tak)Ke KIHHUYECKHE
WCCIICIOBAHUS, W3YYAIOIINE IapaTrOPMOH-POICTBEHHBIN
nporenH (ITTIpll) kax nuarHocTHUecKHi (akTop, Nau
HEOJHO3HAYHBIC MPOTHBOPEUMBLIC PE3YNbTaThl, yCIOXK-
HSISl TIOHMMaHHUE POJNK MOJIEKYJIbl B OHKOTE€HE3¢ M MeETa-
crazupoBanuu omyxonu. I[Ipu PMIK kocTtHbIe MeTacTazbl
ObuIM CBs3aHbl ¢ mpucyTcTBueM MuKpoPHK miR-214,
miR-10a u miR-10b. Ot MukpoPHK axtuBupyrorcs dak-
TopoM Tpanckpumimu RUNX2 (Runt-related transcription
factor 2). MiR-214 MoxHO HCTIONB30BaTh B KauecTBe OHO-
Mapkepa MetactazoB PMJXK B koct. Okcmpeccust miR-
135 1 miR-203 Gpu1a cBsi3aHa CO CHIMKEHHON dKCIIpeccreit
RUNX2 npu meracraruueckom PMK, uro nenaer ux mo-
TEHUMAJIBbHOMN TeparneBTUUEeCKON MUIIIEHbIO [2].

IIpn PMOK IITIpIl BeisBnsercss mpumepHo B 60%
MIEPBUYHBIX OMyX0Jei u 6osee ueM B 70% KOCTHBIX METa-
CTa30B, TOTJA KaK TOJBKO 17% BHEKOCTHBIX METAcTa30OB
sxcipeccupytot IITTpIl [3]. bonee Bricokast sKcIpeccus
I TIpIl moa0KUTETLHO KOPPEIUPYET C HHBA3UBHBIM (he-
HOTHUIIOM OIYXOJIM M Pa3BUTHEM METACTa30B B KOCTSIX.
[ITIpIl sBasercs sddexkropoM TpaHCHOPMUPYIOIIETO
¢dakropa pocra (TGF-B) B pasButuu u mporpeccupona-
HUHU OCTCOIMTUICCKUX MeTacTa3oB B kocTH. TGF-f3, BbI-
CBOOOXTAIOIINIICS B KOCTHOM MaTPHUKCE BO BPEMSI OCTE0-
TUTHYeCcKoi pe3opOrun, yeunusaeT npoaykiuio [ITIpll
onyxosieBbiMH Kietkamu. 3areM IITIpIl crumynupyer
Pe30pOIIHIo KOCTH M Pa3BUBAET METACTaTHYECKUH MOTEH-
IIaJl OIyXOJIEBBIX KIETOK. Takum 00pa3om, cymiecTByeT
meTiss oOpaTHOM CBSI3M MEXAY KIETKAMHU KapIIHHOMBI
Y MHKPOOKPY>KEHHEM KOCTH, YTO IPUBOAUT K IIOPOUHOMY
kpyry [3]. Ceepxakcnpeccust kak TGF-f, tak u IITIpIl
KOPPETUPOBAIN C Pa3MEPOM OIyXOJH, OoJbIell moneit
METacTa30B B IIOAMBIIICYHbIC JTUM(aTHYECKUE Y3JIbI
u OoJee mo3mHel KIMHUYecKo# cramueit PMOK [3].
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ITIpIl u ero GpparMeHTHI UCCIECAYIOTCS Il ONPEIe-
JIEHUS] UX IUATHOCTHYECKOTO MOTEHIHANa IMpU pas3iind-
HBIX BHJAaX paka yenoBeka. lIpeamonaraercs, 4to y ma-
uueHToB ¢ PMJK MoxkeT OBITH BBISIBICH MPOTEOMHBIN
MaTTepH, NO3BOJIAIOIIMKM pa3nuyars nanueHToB ¢ PMOK
C MeTacTa3aMH B KOCTH Wi 0e3 HUX C BBICOKOU CIIell-
N(UIHOCTHIO ¥ YyBCTBUTENBHOCTHIO [4]. [ mpoBepku
3TO TUIIOTE3BI pa3pabOTaH ANATHOCTUYECKHH ITPOTEOM-
HBIA PO(HITH, KOTOPBIN OBUT MONTBEPKICH ITyTEM aHa-
nm3a mIasmbel nanuenTtoB ¢ PMOK. BrigBien auarsoc-
THYECKHH TIyn, cofepykamuidi 13 GekoB (MyBCTBHUTEIb-
HOCTH 97% u cnerupuaHocTh 82%), KOTOPBIN OTIMYa
nanueHToB ¢ PMK ¢ KOCTHBIMH MeTacTa3zaMy OT Halld-
eHTOB 0e3 MeracTa3upoBaHus B kocTH. OCHOBHOU JHC-
KPUMHUHAIIMOHHBIA TPOTEHH B ATOM IyJie (YHUKATLHBINA
N-konnesoit nentuanbiii pparment [ITIpII (12-48) 6p11
UICHTH(OUIMPOBAH B KauecTBE ILIA3MEHHOTO OHOMap-
kepa MetacTtaz3oB PMJXX B koCcTH C 4yBCTBUTENBHOCTBIO
91% u cnemuduanocthio 93% [4]. C momomipo Macc-
CTIIEKTPOMETPHH OBLT ONpe/ieieH 3HAYUTENFHO TOBBIIICH-
Hblid ypoBenb [ITIpIl (12-48) B mmasme GompHBIX PMIK
C MeTacTa3aMHd B KOCTHU II0 CPaBHEHHUIO C KOHTPOJIBbHOM
rpymmoi 6e3 MeractasoB (p < 0,0001). Ouenka auarHoc-
trueckoro noteHiuaia I[ITTpIl (12—48), kak oTneabHOTO
OuoMapkepa JMOO B COYETAaHHM C HU3MEpPEHHUEM MapKe-
pa pe3opbumu koctu N-TenorenTuaa KoiiareHa 1 Tuma
(NTxX) ¢ ucmonp30BaHHEM MOAETH JOTUCTHYECKOU pe-
rpeccun mokasana, uyro [ITIpIl (12-48) m NTx kmac-
CUUIMPOBAIIA TPYIIBI MAITUCHTOB C BBICOKOH TOYHO-
cteio (AUC = 0,85 u 0,95 coorBercTBeHHO). M3Mepenue
[TIpIl (12-48) B coueranuu ¢ NTx moBsImaeT AuarHoc-
TUYECKYI0 CHEeNN(UIHOCTh W TOYHOCTH OOHApPYKEHHS
kocTHBIX MeTacTtazoB PMJK. O6napysxenne [1TIpII (12—
48) — TO3UTHBHOTO UMMYHOOKPAIITUBAHMSI B OITYXOJIEBBIX
KJIeTKaX KocTHoro meracrasza PMOK ugenoBeka, a Takxke
B ocTeokJacTax [5], cBuzerenscTByeT o ToM, uto ITTTpIl
(12-48) sxcnpeccupyeTcs U IEPBUYHBIMH, U METaCcTaTH-
YECKAMH OIYXOJIIMA MOJIOUHOW JKeJNe3bl. DTH JTaHHBIC
MOTYT TPEIOCTAaBUTh HOBBIC BO3MOXKHOCTH IS YITyd-
[IEHHOW IMarHOCTUKHU MeTacTasupoBanus PMIK.

OObrunble  MeToAbpl oOHapyxkeHus I[ITIpIl, Ttakue
Kak uMMyHoOpanaruomeTpudeckuii ananmu3 (IRMA), He 00-
JaIal0T JJ0CTAaTOYHOM YyBCTBUTENBHOCTHIO. bblt pazpabo-
TaH CBEPXUYYBCTBUTENbHBIN aHanu3 [6] A KOMUYECTBEH-
HOTO M3MepeHus B kpoBu uHTakTHOTO ITTIPII (1-173),
a TaKkKe IUPKYIUPYIOMUX N-KOHLEBBIX U C-KOHIIEBBIX
MENTUIHBIX (ParMEHTOB ¢ TpeaenamMu OOHapyKEeHUS
npuMepHo B 1 ThIC. pa3 Hiwke, yeM IRMA. YcraHoBmeHo,
YTO KOHUEHTpALUHU HUpKyaupyomen nzopopmsr [ITIpIl
(1-173) u ee C-xoHLIEBBIX (parMeHTOB OBLIIM HEHAMHOI'O
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MEHBIIIe, YeM KOHIleHTparuu Bcex wu3odopm [ITIpIl
(1-141, 1-139 u 1-173) u ux ¢parmenroB. OOHapyxe-
HbI 3HAUUTENbHbIE pasnuuus Mexnay ypoBHsamu IITIpIl
y 3IIOPOBBIX JIIOZIEH TI0 CPABHEHHUIO C OOJBHBIMH PAKOM.
ROC-ananmu3 pan 96—-100% cnenuduynocta u 80—83%
qyBCTBHUTEIBHOCTH JUISI BBISIBJICHHS paka IPH MCIIOIB30-
BaHnH coBMectHoro aHammza [ITIpIl (1-86) u IITIpIl
(1-173). Pe3ynbTaThl CBUICTEIBCTBYIOT O BBICOKOM IIO-
TEHIMAJIe HOBOTO CBEPXYYBCTBHTEIHHOTO HMMMYyHOAHa-
muza [ITTpIl (1-86) u (1-173) mis KIMHUYECKOW Tua-
THOCTUKH, MPOTHO3UPOBAHUS U TEPANEBTHUYECKOTO MO-
HUTOpHHra y nanueHtoB ¢ PMOK Ha panHell u nmospHei
CTausX.

Panee npoBeneHo cpaBHEHHE YK€ UCIOIb3YEMBIX ChI-
BOPOTOUYHBIX MAapKepoB Ipu pacrnpocrpaHeHHoM PMIXK
(CO3, CEA u CA15-3) ¢ 6otee HOBBIM MTOTEHITUATHHBIM
mapkepom [ITIpII [7]. IITIpIl He ObLT HU YYBCTBUTEIb-
HbIM (22%), Hu cnemmduaasiM (90,1%) CHIBOPOTOUHBIM
MapkepoM 1o cpaBHeHuto ¢ CEA wmn CA15-3. C nomo-
I[bI0 IMMYHOTHCTOXHUMHH ObLTO 00HapysxeHo, uTo [ITI pI1
JKCTIpECCUpyeTCs MPUMEPHO B JABYX TPETAX CIIydaeB Mep-
BuuHoro PMX [8], a yposuu IITIpIl B muia3sme kpoBu
ObuTH TIOBEIIIeHB Y 70% sxenmuH ¢ PMJXK u mMeracrasa-
MU B KOCTAX ¢ runepkansimemueii [9]. Ilokasarenn sxc-
npeccun IITIpII u ero peuentopa PTHIR npu PMXK
YeJIoBeKa KOPPETUPOBAIIN ¢ KITMHUYECKUM ucxoaom [10].
YPOBHU IKCTIIPECCUU OLEHUBAIN KOTHYECTBEHHO C TIOMO-
mpi0 Q-PCR v aHanu3upoBaiu B 3aBUCUMOCTH OT CTaIMH
U CTETICHU BBIPAXKEHHOCTH OIYXOJIU, HAJIMYUS JIOKAJIBHO-
rO peLUINBa, OTJAICHHBIX METACTa30B U BEDKUBAEMOCTHU
Imociie MeAMaHHOTO Tepuoxa Habmionenns B 120 mec.
Pacnpenenenue I[ITIpIl u ero peuenropa B Tkansx PMK
YeJIOBeKa OLIEHUBAIM HMMYHOTHCTOXHUMHYECKH. [lomy-
YEeHHBIE PEe3yIbTaThl MO3BOJIMIN 3a(UKCHPOBATh 3HAYH-
TeNbHO Oosiee BbICOKHME YpoBHHM TpaHckpumnra [ITIpIl
B OHKOTPaHC(HOPMUPOBAHHBIX TKAHAX MOJIOYHOI >Kee3bl
[0 CPaBHEHHWIO C HOPMAJIBHBIMH TKAHSAMH W TOKa3ajH,
yto nosbileHHas 3kcnpeccuss MPHK IITIpIl nonoxu-
TEJNBHO KOPPEIUpYyeT C MpOrpeccUpoBaHUeM 3abolieBa-
Hus. 1IpoToKOBBIE KapLMHOMBI HMeENN 0ojee BBICOKHI
ypoBenb TpaHckpuntoB [ITTpIl no cpaBHeHHIO C MeHee
3JI0Ka4€CTBEHHBIMU (JOPMaMHU OITyXOJIU. ABTOPBI KOHCTa-
TupoBany, 4to s3xkcupeccus IITTpIl noseleHa y yenose-
ka ipu PMXK, ocobGeHHO y mannueHToB ¢ arpecCHBHBIMHU
OITyXOJISIMHU.

ITo maOTOUMCHEHHBIM HaHHBIM, [TTTpIl mubo ycunu-
BaeT, MO0 MHTHOMpYeT mpoiudeparuio, nuddepeHim-
poBKy u Trbens kiaeTok PMXK B kietounbix nuHusaX [11—
13]. Coobmaercs, uro 3xcrpeccust IITIpll xopperupyer
C 3KCIPECCUEN perenToOpoB 3CTPOreHa U MPOrecTepoHa,
oonee nuddepeHIIMPOBAHHON THCTOJOTHEH, MEHBITUM
KOJIMYECTBOM METACTa30B U JIyUIIUM IporHo3oM [ 14, 15].
[TTplIl, oOHapy*)rBaeMBbIii B CBIBOPOTKE, MOKHO HCIIOb-
30BaTh JUIsl TEPANIEBTUUYECKOTO MOHUTOPUHIA MallUEHTOB
C IMarHo30M TPOUHOTO oTpunareiasnoro PMXK [16].

[TpoBeneHo kpymHoMacIiTabHoe ucciaenoBanue [17],
BKIIIOHaromee gannabie 55540 ciywaes PMIK y sxeHmuH
eBporeiickoro, 1116 ciydaes adpukanckoro u 6269 ciy-
4aeB BOCTOYHOA3MATCKOTO MpoucxoxaeHus B Koncop-
nuyme oHkonormdeckor accommanuu (BCAC), a Tak-
ke uHpopMmanuio o 15252 HOCHUTENSX MyTalUd TeHa
BRCAI B KoHcopumyme wnccienoBareneii Monugpuka-
topoB BRCA1/2. UnentudunupoBano 6 mpemmoara-
eMBIX (DYHKIIMOHAIBHBIX BAPUAHTOB C YOCAUTEIHHBIMU
JI0Ka3aTeIbCTBAMU PETY/ISILUU SKCIPECCUU T€HOB, Cpean
KOTOPBIX TonumoppusM rsl1049453 y XeHIMH eBpo-
MEHCKOr0 MPOUCXOXKICHUSI JOCTOBEPHO aCCOLMUPOBAH
¢ skcmpeccueit rena, xomupytomero [ITIpIl. OGHapy-
JKEHO, YTO 3TOT T'eH OBLI U3MEHECH B OITyXOJISIX MOJIOYHON
XKeJIe3bl, ¥ 3Ta TpaHc(opMalys MOXKET CIOCOOCTBOBATh
BOCTIpUUMYHUBOCTH K PM2K.

[Ipo6nemsl, cesizanuble ¢ PMIK, TpeOyroT HOBBIX HH-
CTPYMEHTOB IS BBISBJICHHS 3TOTO 3a00JIeBaHUs HA Ha-
YaJbHBIX CTaIUSAX, KOTJa BEPOSTHOCTh M3JICUCHUS Hau-
Oonee BeicOKa. [Ipw JleueHMN MAaHHOW KATErOpWH IIaIv-
€HTOK Ba)KHO BOBpEMS CIIPOTHO3UPOBATH UX PEAKIHIO
Ha TEpanmio, a TaKkKe TEUCHHE WM POTPECCHPOBAHUE
3a0oneBaHus. B 3ToM cMbIcie akTyaleH NMOUCK HOBBIX
QUATHOCTHYECKUX, MPOTHOCTUYCCKUX M TMPEIUKTUBHBIX
OroMapKepoB MPOTEOMHOMN, TCHOMHOH M UMMYHOJIOTH-
YECKOU IIPUPOABL.

MapaTropmoH-poOACTBEHHbIN NPOTENH

B NPOrHO3MpoBaHUN pa3BUTUA paKa

MOJIOUYHOI XKenesbl

CymectByromas nHpOpMaIus 0Tpa)kaeT OYCBUIHBIC
[IPOTUBOPEUUS M0 IOBOAY IMPOrHOCTHUYECKOM 3HAUMMO-
ctu akcnpeccun IITIpIl npu nepsuunom PMIXK. Coo0-
manock, yto akcnpeccus ITTIpIl mpu PMXK npupaer
OITyXOJIN MEHEE WHBAa3HBHBIM (PEHOTHUI M KOppemupyeT
C YMEHBIIIEHHBIM PHCKOM pa3BHUTHS KOCTHOTO MeETacTa-
3upoBaHud. IlokazaHO, YTO MAaLMEHTHI C MEPBUYHBIMU
[TTplI-nO3UTUBHEIME OITyXOJIIMH WMENN 00Jee BBICO-
Ky!0 BBDKHBAa€MOCTh B CPaBHEHHH C OOJIBHBIMH, y KOTO-
peix IITIpIl orcyrcTBoBanm B Tkaum omyxoiu [18-20].
HccnenoBanue 125 nepBUYHBIX OMyXOJIei MOJIOYHOM *Ke-
ne3sl BeisBUIIO IITIpll-mosutuBHOCTE KNEeTOK B 63,2%
HaOmonenuit. [Ipu menuane HaOmoneHus 97 mec. OBLIO
oOHapysxeHo, uto skcnpeccus [ITTpll B mepBuaHOi omy-
XOJIN KOPPEIUPYET C Pa3BUTHUEM KOCTHBIX METACTa30B
(HR 7,104 (95% U, 1,782-48,110; p = 0,0037) napsany
¢ HaM4neM omyxond T4 B MHOTO(pakTOPHOM JIOTUCTH-
YECKOM PETPECCHOHHOM aHaju3€. ABTOPBI 3aKIIOUMIHM,
yto 3kcnpeccus ITTIpIl B mepBUYHOM JIOKyC€ OHKOIO-
paxeHusi CBUIETENbCTBYET 0 XyameM ucxone [21]. Tlpu
PMX nopaxenne muMQpaTHIeCKUX y3I0B CUUTAETCS Han-
Oonee HaJICKHBIM KIMHUYECKUM I10Ka3aTeleM IIPOrHO-
3a. Takum obpazomM, uccnenoBanue skcnpeccuu [ITIpIT
B TIEPBUYHBIX OITyXOJISIX MOJIOYHOM JKeJe3bl, B COUeTaHU!
C MeTacTa3aMu B JUMGaTH4ecKue Y3Jbl, Ipeiaraercs
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B KaueCcTBE HOBOTO IOJIE3HOTO MapKepa JUIsl MPOrHO3H-
POBaHHUS PUCKA METACTa3UPOBAHUS B KOCTH Yy MAIlUCHTOB
¢ PMX [21].

JlanHble Apyrux UCCIEIOBAaHUM CBUAETENbCTBYIOT
o toM, uto skcnpeccus [ITTpIl B Tkanu PMK accoumu-
pOBaHa C IJIOXOW BBKMBAEMOCTBIO MAaLMEHTOB [21, 22].
bonee Bricokas sxcnpeccus IITIpll nonoxurensHo Kop-
penupyeT ¢ MHBa3UBHBIM (DEHOTUIIOM OITYXOJH U Pa3BH-
THEM MeTacTa3oB B kocTH [3, 10]. Crenenp Ko3Kcnpeccuu
[ITIpII u penentopa PTHIR nmpu nepeuyHOM 1 MeTacTa-
truueckoM PMOK OnLia comocTaBiieHa C JAHHBIMU O BbI-
xuBaeMocTH manuentoB [22]. IlomydeHHsle pesynbTa-
Thl NOKa3ayn yacTyro koskcnpeccuto PTHIR u IITIpIl
npu nepsuyHoM PMX u moaTBepauiiu, 4To OHa accolu-
HMpOBaHa ¢ BHICOKOM 4acTOTOM pa3BUTHUS B KOCTHBIX METa-
cTazax. OTU JAAaHHBIE CBUICTEIBCTBYIOT, UTO HKCIPECCUS
PTHIR B nepsuunom PMIK koppenupyet ¢ IIoXum mnpo-
THO30M U CBSi3aHa C YMEHbLICHNEM 001Iei 1 Oe3pennanB-
HOM BBKMBAaE€MOCTH MALIUEHTOK. BhIsIBIEHUE SKCIIpEeccHn
tosibko TITTpIl, mporHo3upyroiee CHWKEHHE Oe3peru-
JUBHOM BBDKHBAEMOCTH, HE MPEACKA3BIBATIO CHUKCHUE
001m1e#t BEDKMBaEMOCTH. ABTOPHI ITOJIATaf0T, 9YTO UMEHHO
npucytctue perentopa PTHIR B mepBuuHO# omyxonu
ompesenseT JOMHHUPYIOIIYIO POJIb 3TOTO (paKTopa B pas-
BUTUU KJIMHUYECKOIO HCXOJa U YTBEPXKIAIOT, YTO 3KC-
npeccus [ITTpIl, B oTCyTCTBUM 3KCIPECCUU €TO PELENTO-
pa, pezmnonaraeT 0osee OIaronpUATHBIN pe3ysbTaT, YeM
IIPU UX COBMECTHOM 3Kcnpeccuu. II0BbIIIEHHBINH YPOBEHb
1 yactoTta 3kcnpeccun penentopa PTHIR B kocTtHOM
MeTacTas3e, 10 CPAaBHEHUIO C MEPBUYHBIMHU OMYXOJISMU,
MO3BOJIWJIM NPEAONIOKHUTH, UTO PELIENITOP MOKET UIPATh
POJIb B METACTaTUYECKOM IPOLIECCE.

HccnenoBanus nepBuyHoro PMOK BeisBwiin Habop
TEHOB, CBA3aHHBIX C IIJIOXUM IIPOTHO30M, IPEACKA3BIBAO-
LIUX Pa3BUTHE METACTa30B M CHU)KEHUE BBIKMBAEMOCTHU
[23]. JlaHHBIE HECKOJBKHMX HEOOJBIINX HCCIICIOBAHUI
MOCIIY’)KAIM OCHOBAaHMEM IJsl BBIBOAA, YTO THIIEPIK-
crpeccuss TITIpIl mporHosupyer Ooiee arpecCHBHOE
noBeieHUe omyxonu [24, 25], B To BpeMs Kak KpyIHOeE,
XOpOIIO KOHTPOJIUPYEMOE KIMHUYECKOE HCCIEJOBAHUE
MpoJIeMOHCTpUpOBao, uto sxcipeccus [ITIpIl sBnsercs
HE3aBUCHMBIM TIPEITUKTOPOM OoJiee J0OPOKaueCTBEHHOTO
kimHAYeckoro tedeHnsd [15]. Takum obpa3om, HECMOTpPs
Ha To, uTo y4actue IITIpIl B pazsurun PMIXK xopomio
H3BECTHO, OCTACTCS HESICHBIM, KaKO€ BIMSIHHUE OKAa3bIBAET
FapMOH Ha Pa3BUTUE UIIU IPOIPECCUPOBAHUE IEPBUYHBIX
OIIyXOJIEH, a TAKXKe UX METacTa3UpOBaHUE.

B OonbioM MPOCHEKTHBHOM HCCIIEIOBAHUHU TAalld-
eHTOK ¢ uHBa3suBHbIM PMJK wusyuanace B3auMMOCBA3b
Mexnay ooHapyxenueMm [ITIpIl mpu mepsumunom PMIK,
Pa3BUTHEM CKEJIETHBIX OCJIIOKHEHUH W 00IIel BEDKHBae-
MocThio [18]. Mennana HaOmoneHus coctaBuia 67 Mec.
(mmanazon 3—120 mec.). IITIpll oOHApyKEeH C TOMOIIIBIO
MMMYHOTHCTOXUMHMH B 72% NEpBUYHBIX OMyXOJIEeH MO-
JIOYHOH >KeJie3bl U OBUT CBSA3aH CO CTAaTyCOM peIenTopa
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actporeHa (ER) (otHomenue mancoB (OR) = 2.4; 95%
AN = 1,4-4,0; p < 0,001), cocTosHHEM PELENTOPOB
mporectrepona (PR) (OR = 1,9; 95% AU = 1,1-3,2; p =
0,01) u HammureM kanpnuduranuu omyxomu (OR = 1,6;
95% AN = 1,0-2,6; p = 0,05), HO HE ¢ MeHoMay3alb-
HBIM CTaTyCcOM, Pa3MEpOM OITYXOJH, COCTOSHHEM JIHM-
(haTH4YeCKHUX Y3JIOB, CTETIEHBIO OIyXOJNH WM HAJINYAEM
TUMGaTHYECKOH/COCYIMCTON HHBA3WU OMyXojbio. Ila-
IUEHTHl C HOBOOOPa30BaHWSMH, COAEPKAIIUMH OOHa-
pyxuBaembiii ITTTpIl, uMmenu nydiyro BeDKUBAEMOCThb
no cpaBHeHuo ¢ nanueHtamu ¢ IITTpll-HeraTuBHBIMU
omyxomsamMu. OOmmias 5-meTHAS KaHLep-crenugpuueckas
BBDKHBaeMOCTh coctaBmia 87% (95% AU = 82-91%)
Ju1st nanueHToB ¢ [ITTplI-nonoXkuTeENbHBIMA Oy XOJISIMH
u 73% (95% AU = 63-81%) mns mammenTos ¢ [TTIpIl-
oTpHIareIbHBIMU onyxonsmi (p = 0,002).

®daktuueckn HR (oTHomIeHHe pUCKOB) NIl pa3BH-
THS KOCTHBIX METAcTa30B Y KEHIIHUH C OMyXOJIIMH, JKC-
npeccupytomumu [ITIpIl, cocrasnsano 39% ot TakoBo-
ro y nauuentok ¢ IITTpll-neratuBHoii omyxonbto (95%
AN 21-71%, p = 0,002). OOu1mii KyMyIATUBHBIN 5-7€T-
HUI PUCK pa3BUTH KOCTHBIX MeTacTa3oB — 26% (95%
AU = 19-37%) nns nanuentoB ¢ [ITIpll-aeratuBHBIMU
nepBUYHBIMU omyxonsaMu 1 13% (95% AU = 9-18%)
st keHUH ¢ [TTTpll-nmonoxuTebHBIMU Oy XOJISMU
(»p = 0,001). Takum 00Opa3oM yCTAaHOBJICHO, YTO JIOKa-
nu3anus [ITTpll B onmyXxosifax MOJIOYHOM KENE3bl y KEH-
IIVH SBISETCS HE3aBUCHUMBIM MPEIUKTOPOM YITyUIICHHUS]
BBDKMBAEMOCTH U CHIDKEHUS PUCKA METacTa3upOBaHUSL.
OTu HAOIIONEHHUSI MPOTUBOPEYAT IIepPBOHAYATHHON THIIO-
Te3€ HccIefoBaTesiel U yKas3bBaoT Ha To, uro [ITIpll-
HEeTraTHBHBIN pak CBsA3aH ¢ OOJBIIMM KOJIUYECTBOM MeE-
TacTa3oB M MEHee ONIarONmpHUsITHONH BBDKMBAEMOCTHIO.
ABTOpBI KOHCTaTHpoBayd, 4TO >xeHmMHbl ¢ IITIpIl-
MOJIOKUTENBHEIM TiepBUYHBIM  PMJK  umeror Ooree
OJarompUATHBIM MCXOO W MEHBIIE METAaCTa30B B KOCTH
W JIpyrHe OpTaHbl. OTH pPe3yJIbTaThl MPEAIoaraor,
yro [1TIpll cHmkaer WHBa3MBHYIO CHOCOOHOCTH Kile-
TOK OITyXOJIM MOJIOYHOM KeJie3bl U 3allUIIaeT OT POcTa
OITyXOJIM B IEPBUYHOM MECTE, a TAK)Ke MPETSITCTBYET 00-
Pa30BaHUIO OTHAJEHHBIX METacTa3oB. TakuMm 00pazom,
zamutHbele AedctBus [ITTpll Ha paHHUX cTanUsIX TyMO-
porene3a B nepBuyHoM PMIK, BeposTHO, oTinmyarorcs
OT €r0 HEeraTUBHBIX APPEKTOB, KOTJa ANCCEMUHIPOBAH-
HbIE OIIyXOJIEBBIE KIETKU JOCTUTAIOT KOCTH.

B mpocnexkTuBHOM HccienoBaHMU 526 HanKeHTOB
6ompaNnbl CeHT-BunHcenT MensOypHCKOTO YHHBEpCH-
tera (ABcTpanus) ¢ onepadenbHbiM PMIK Oblna orene-
Ha 3HAYUMOCTh MMMYHOTHUCTOXUMHUYECKOTO BEISBICHUS
IITIpIl B TkaHsx omyxonu [15]. AHanu3 3TOH KOrOPTHI,
BKITIOUAIOIIIEH MaI[IeHTOB CO CPEIHUM MEPUOAOM HaOIII0-
nenus 10 ner, BB [ITIpIl B 79% nepBUYHBIX OITyX0-
jeil. BO3HUKHOBEHHE KOCTHBIX METAacTa30B COCTABISIO
6onee 30%, a BeDKHBaeMOCTh — 51% B Teuenue 10 ner
B IITIpll-HeratuBHbIX ciy4asx. PerpocnekruBHoe
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KJIIMHUYECKOE HCCIENIOBaHUE OIMyXOJIed MOJIOYHOM Ke-
JIe3bl TO0Ka3alo JYYIIyI0 BBDKHBAEMOCTh Y TAIMEHTOB,
MEePBUYHAS OIYXOJdb KOTOPBIX THIIEPIKCIIPECCHPOBaA-
na IITIpll. BeiBox 0 TOM, uto y mamuentoB ¢ [ITIpII-
MIOJIOKUTENFHBIMUA TIEPBUYHBIMU OIyXOJISIMH OBLT 3Ha-
YUTENBHO YITy4IIeH MPOTHO3 BBDKHBAEMOCTH, OKa3aJCs
HEO)KUJAHHBIM. DTO TIOBBIIIAET BEPOSATHOCTH OJIarompu-
sitHoro BiusiHus IITIpIl mpu pake MOIOYHOM Kenesbl,
KOTOpPOE€ OTIIMYAETCS] OT €r0 CIIOCOOHOCTH CTHUMYIHPO-
BaTh pe3opOuMio KOCTH. MccrnemoBaHwe ManyeHTOB CO
CpemHUM mepuonoM HaoOmoaeHus 10 jeT pacmmpser
MpeABIAYIINI aHalu3, TNPOBENEHHBIN Mocie Habmo-
JIeHWsl B TeUeHHe 5, 6 JIeT, MONTBEep)KJaeT €ro BBHIBOIBI
U TIOBBIIIAET CTaTUCTUYECKYI0 3HAYMMOCTh M TOYHOCTH
[18]. YcranoBneHo, yro monoxwurenbHeiid craryc [ITIpIl
IIpU NEPBUYHOM paKe MOJIOUHOM XKeJjle3bl HE3aBUCHUMO
CBSI3aH C YMy4II€HHEM BBDKHBAEMOCTH U YMEHBIIEHUEM
METacTa3oB. YIy4llleHHE BBDKHBAEMOCTH HaOIIOlanoch
y nauueHTox ¢ IITTpll-no3uTuBHEIMH OmyXosiMu [pac-
4yeTHOE OfHO(akTopHOe oTHOIeHHe puckoB 0,43; 95%
A1 0,30-0,62; p < 0,001]. CnenoBarensHo, K03(hdpu-
IUEHT PHUCKA Pa3BUTH KOCTHBIX METACTa30B OBUI HIKE
B rpynne [ITTpll-no3utuBHBIX nanreHToB. [lomydeHHbIE
Pe3yNbTaThl MO3BOJIIN KOHCTaTUPOBATh, YTO MOBBINICH-
Has npoxykuus IITIpIl knerkamu PMOK mpunaer um
MEHee HHBa3UBHBIN (peHOTHII, 3(h(HEKT, OTIUIHBIN OT CTH-
MYJIHPYIOILEr0 pe3opOLrI0 KOCTU JEHCTBHS, KOTOPBI
CIOCOOCTBYET METAaCTa3MPOBAHUIO KOCTEH [15].

OOHapy>KeHa MMOJIOKUTENFHASI CBSI3b MEXIY IKCIpPEC-
cueit IITIpIl u TUCTONOrMYECKON CTENEHBIO OIyXOJIU
[26]. OmuO(MAKTOPHEIM aHATN3 TPOIEMOHCTPHPOBAI
3HAUUTENHbHO OoJiee KOPOTKYIO OOIIYI0 BBIKHBAaEMOCTH
st nauueHToB ¢ [T pll-nozutuBueiM PMIK, a MmHOTO-
(akTopHBIH aHanmM3 gokazan, uro akcmpeccus [ITIpIl
OITyXOJIEBOW TKaHBIO M CTATYC Y3JIOB OBUIM aCCOIMHPO-
BaHbBI ¢ 0oJiee KOPOTKOM oOImIelt BeIkHUBaeMOCThI0. Crie-
JoBarenbHo, 3kcnpeccus ITTIpIl He Tonbko KOppenupyer
C METACTa3MpPOBAHUEM B KOCTH, HO CBsI3aHa C IIPOrpeccu-
pOBaHHEM KapIIMHOMbI MOJIOYHOH JKeJe3bl, 1 U30bITOYHAS
skcripeccus [ITTpIl MoxeT OBITH MOTEHIMATBHBIM MIPOT-
HocTH4eckuM (pakTopom PMIK denosexka.

KnuHnueckoe 3HaueHUE M MPOTHOCTHYECKAS ICH-
HocTh IITIpIl y manmueHTOK C TPHXKIBI HEraTHBHBIM
PMX (TNBC — Triple-negative breast cancer) ObuTH
MOATBEPXACHBI [27] ¢ UCHOIB30BAHUEM OOIIECIOCTYII-
HOTro Habopa AaHHbIX ATnaca pakoBoro renoma (TCGA —
The Cancer Genome Atlas). ABTOpHI UCCIeIOBaIN B3a-
HUMOCBSI3b MeX 1y ypoBHsIMHU 3kctipeccuu [ITIpll u knu-
HUKO-IIaTOJIOTHYECKUMH XapaKTepHUCTHKAMHU MAI[HeHTOB
¢ TNBC. Okcnpeccust IITIpll He nmena cTaTucTHUECKU
3HAYUMOM KOPPENISALMH CO CKOPOCTHIO M TUIIOM IPOTpec-
cupoBanus y manuentoB ¢ TNBC. Ognako aHamu3 oT-
JAJIGHHBIX YYaCTKOB MPOTPECCHPOBAHUS BBISBIII CTATH-
CTUYECKU 3HAUUMYIO KOPPEISTUBHYIO CBA3b MEXAY BbI-
cokoit a3kcnpeccuei ITTIpIl u MoBBILIEHHON Y4acTOTOR

metactaszoB B [IHC y Bcex nanuenTtoB (p = 0,0232) u na-
LIMCHTOB C OTHaJIeHHBIMH Meractazamu (p = 0,0238).
OneHka OTHOCHUTENBHBIX YypoBHeH 3kcnpeccun MPHK
reHa [ITIpll no oTHOMIEHNIO K IPYyTrUM MapKepam IMpo-
BeJleHa ¢ UCHoIb30BaHueM 0a3nl maHHBIX «Breast Cancer
Gene-Expression Miner Version 4.0». DTOT HHCTpYMEHT
CTaTHCTUYECKOTO aHaJN3a OIyOIMKOBaHHBIX aHHOTHUPO-
BaHHBIX TPAHCKPUNTOMHBIX AaHHbIX PMIK ucnonb3yer
obmenoctynHbeie cBeneHns 5861 mamueHTa W IMO3BO-
JISIeT TPOBOJIUTH KOPPEINSIUOHHBIA, 3KCIPECCHOHHBIN
U TPOTHOCTUYECKHUH aHaimu3bl reHoB. OOHapyXeHO,
yto 3kcnpeccust reda IITIpIl neMoHCTpupyeT 3HauM-
TEJNBHYIO TIOJIOKUTEIbHYIO KOPPENSIHUI0 C KOMITOHEH-
TaMHU CUTHAJIBHBIX IYTEW, CBSI3aHHBIX C ME3CHXHMAJIb-
HEIM TIOATHUIIOM, a TaKXKe C KIIOUYEBBIMUA JTIOMHUHATHHBI-
MH MapKepaMd ¥ CUTHAJIBHBIMH T€HAMH PELENTOPOB
AHIPOTCHOB, XapaKTEPHBIX IS JTIOMHUHAIBHOTO MOJITHU-
na. Okcmpeccust reHa [ITIpll o6HapyKuBaeT MONIOXKH-
TENBHYIO KOPPENANHNIO C TeHAMH, BOBJICUEHHBIMU B Me-
TacTa3sUpOBaHUE B KOCTH, MO3T U JIETKHE Yy MAllEHTOB
Bo Bcex noarunax TNBC. IIpoBeneHa oreHka nporHo-
ctudyeckor 3HaunMoctu skcnpeccun [ITIpII B TNBC
[0 KPUTEPUSM BBDKHBAEMOCTH 0€3 MporpeccupoBa-
Hus (PFS — progression-free survival), BEDKHBaeMOCTH
0e3 MpOorpecCUpoBaHUs ICHTPATLHON HEPBHOU CHCTE-
MBI (CNS-PFS — central nervous system progression-
free survival) u o6mieit BenkuBaemoctu (OS) [27]. B on-
HoMmepHoM aHanuse IITIpIl umen crarucTuyecku 3Ha-
yuMoe nporHoctuueckoe 3HaueHue B CNS-PFS (HR =
5,519, 95% AN = 1,570-19,398, p = 0,0077) u mpu
ouenke OS (HR = 2,033, 95% AU = 1,221-3,386, p =
0,0064), vo e B PFS (HR = 1,487, 95% U = 0,890—
2,485, p = 0,1295). IlatunetHss BeKHBaeMOCTh CNS-
PFS cocraBuna 97 u 81%, a naruinerHass oOmias BbI-
JKUBaeMOCTb — 76 U 61% I rpynn ¢ HU3KUM U BBI-
cokuM IITTpIl coorBercTBenHo. IITTpIl Takxke mmen
CTaTHCTHUYECKH 3HAYUMOE MPOTHOCTUYECKOE 3HAYECHHE
JUT BBDKUBAeMOCTH 0€3 METacTa3oB B TOJIOBHOW MO3T
(BMFS - brain metastases-free survival) (p = 0,0019).
[arunetnuit mokaszarens BMFS coctasisn 100 u 84%
JUTst rpynn ¢ HU3KuM U BeicokuM IITTpIl cooTBeTcTBEH-
HO. MHOTO(aKTOPHBII aHAJIN3 MPOTHOCTHYECKOW CBSI3U
ITIpIl ¢ CNS-PFS u OS npu KOppeKTHPOBKE C CTaTH-
CTHYCCKH 3HAYMMBIMUA KOBapuaTaMu, 0OHapyKCHHBIMU
B OJTHOMEPHOM aHaJIU3€, MPOJEMOHCTPUPOBAJ, YTO KaK
Boicokas skcnpeccus IITIpIl (HR = 5,014, 95% AU =
1,421-17,692, p = 0,0122), Tak u nonoxutenpHas LN
(N2 > 3 monoxurensueix LN) (HR = 3,262, 95% AU =
1,218-8,733, p = 0186) BO3HHKIN KaK HE3aBUCHUMEIC
nmporHoctuieckue (axroper mis koporkoid CNS-PFS.
Bricokas skcnpeccus [ITIpIl He Oblia HE3aBHCHMBIM
nporsoctudeckuM ¢akropom st wioxoir OS (HR =
1,590, 95% A1 = 0,925-2,736, p = 0,0936). OTH pe3ynb-
Tarbl nokaseiBaroT, yTo IITIPpIl umeer crarucruuecku
3HAYUMOE HE3aBHCHMOE IPOTHOCTUYECKOE 3HAUCHUE
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nns CNS-PFS, vo e nmns OS. Dxcnpeccust ITTIpIl
MMeJla CTaTHCTUYECKH 3HAUYMMOE MPOTHOCTHYECKOE
3naueHne B TNBC, rme ona Obuta cBs3aHa C XyAIIAM
rmokaszaresieM oOIIed BBDKMBAEMOCTH IMAalMEHTOB. DTO
no3Bonuno onpeaenuts [ITIpll, kak HOBBIN He3aBUCH-
MBI IPOTHOCTUYECKHUNA Omomapkep MeTactazoB B [ITHC
C MOTEHIUATBHON KIMHINYECKOW IIEHHOCTHIO IS BBIOO-
pa aapIOBaHTHOW XMMHOTEPAHNH MMAallUeHTOB C OTPHIla-
TeTbHBIMU TuMparnyeckumu y3namu B TNBC [27].

Bo mMHOrmx mccnenoBaHusX cooOIMIANOCh O MPOTHUBO-
peunBoit cBsizu skcrpeccun [ITIpIl ¢ ucxomom PMXK.
Jna BeisAcHeHHs nporHoctudeckoil nennocru IITIpIT
nipu niepuuHoM PMOK desnoBeka B HellaBHEM HCCIIEIOBA-
HuW [14] ucnonb30Bany KOJMYECTBEHHYI0 UMMYHOTHCTO-
XMMUIO. B HE3aBUCHMEBIX KOTOPTax MAaIEHTOB B 00pa3max
37I0Ka9€CTBEHHO TPaHC(OPMHUPOBAHHOTO SITUTENNS TKAHU
nepeuaHoro PMXX u B smuTenuu HOpMaibHON MOJIOUHOM
JKeIe3bl U3MEPSUIH KaK JIOKAIM30BAaHHBIN B SIIIPE, TaK U ITU-
torasMmarndeckuit I1TIpIl. 3atem comocraBunM ypoBHU
[ITIpIl npu nepuanoM PMIXK ¢ KIMHMYECKUM HCXOIOM.
[epBas xoropra u3 410 mauuentos ¢ PMXK ucnonszoBa-
JIach B Ka4eCTBE CPAaBHUTEIFHOM BRHIOOPKH. AHAIIN3 BEDKH-
BAaEMOCTH C HCIIONBE30BaHHEM OOBEKTUBHOTO MTOPOTOBOTO
3HA4YEHUsI, OCHOBAaHHOTO Ha JIaHHBIX, MOKa3aJl, 4yTo Ooiee
uuskue ypoBHH [ITIpIl B omyxonm ObuTH CBSA3aHBI ¢ He-
OmaronpusaTHEIM KiHUYeckuM ucxomoM (HR 1,37; 95%
AU, 1,04-1,80; p = 0,028). HezaBucumelii aHaIN3 TPaHC-
kpunrtos IITIpIl u3 Bropoi KOropThHl MAalUEHTOB MPEO-
CTaBWI JONONHUTEIBHBIE T0KA3aTENbCTBA TOTO, YTO MOTE-
pa IITTpIl B onyxonsax MOJOYHOM Kenne3bl CBs3aHa C He-
OaronpuATHEIM HCXOoM. b0 oOHapykeHo, 4To ypoB-
Hu [1TIpIl B snuTeHH 37T0KaY4ECTBEHHBIX OITYXO0JIEH ObLTH
3aMETHO CHIDKCHBI [0 CPAaBHEHUIO C HOPMAJIBHBIM JITUTE-
JUEeM MOJIOYHOMH kene3bl. Takum 00pa3om, 1Mo pesysbTa-
TaM aHanu3a noutd 800 cmyuyaes PMOK Huskue ypoBHH
IITTpll, noKanTM30BaHHOTO B SIAPE PAKOBBIX KIIETOK, KOp-
PEMUPOBAIH ¢ HEOMATOMIPUATHBHIM KIIMHIYECKUM UCXOIOM.

3adukcupoBaHa TONIOKHUTENbHAS KOPPEISINOHHASL
B3aUMOCBs3b Mexay coaepxkanueM IITIpll, nokanuzo-
BaHHOTO B sjpe kietok PMJK u  ypoBHsAME (akTOpoB
TpaHcKpunun Stat5a u Stat5b, KoTOpbIe SIBISIOTCS Map-
KepaMu OJaronpusATHOTO IPOTHO3a U MEINaTOpaMH TIepe-
JTady CUTHAJIOB MPONaKTHHA. [IpOoNakTHH CTUMYIHpPOBAI
skcnpeccuto [ITIpIl B xmerounsx nmuansax PMX in vitro
u in vivo. Xots IITIpIl perynupyercst HECKOIBLKUMH MPO-
MOTOpaMU W MHOTOYHCICHHBIMU PETYISITOPAMU TPaHC-
KpUIILUY, HOBBIE JaHHBIE CBUJETENIBCTBYIOT O MpPSIMON
B3auMOCBs3M nponaktuna, Stat5S u IITIpIl B snuTenun
MOJIOYHOH KeJIe3bl, KOTOpas 4acTO HAPYIIAETCs IPHU 3110-
Ka4eCTBEHHOU mnporpeccun onyxoiu. [ToBbiieHHas 3Kc-
npeccust [TTTpIT MoxkeT OBITH OOYCIIOBICHA MPSIMBIM 3()-
¢dexTom Stat5 B mpomortopHoit obnactu P2 rena IITIpIl
yepe3 Npoayuuio Tpanckpunra AT6, KOTUPYIOLIEro u3o-
¢opmy IITIpIl (1-173). Huzkuii ypoBeHb TpaHCKpPHUIITA
AT6 acconuupoBaH € IJIOXUM KIMHUYECKHUM HCXOIOM.
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OTO MOXET YacTHYHO OOBSICHUTH, IOYEMY SOEpPHBIN
IITIpIl cBszaH ¢ HEONArOMPUATHBIMU KIMHUYECKUMHU
HCXOJJAMH, MTOCKOJIBKY HOTEPS SKCIPECCUU U aKTHBALUU
Stat5 mpu PMJX HenzMeHHO accoruupoBaach C IJIOXH-
MU Iiporuo3amu [28]. B coBOKyHOCTH OBLIT MACHTH(PHIIH-
posan red [ITIpll kak mumens Stat5 u nmpegocraBieHb!
HOBBIE JJAHHBIE, CBSA3bIBatOLIME NOTEPIO saepHoro ITTIpIl
npu nepsBuaHOM PMIK ¢ HeOmaronpusTHBIM IPOTHO30M.

BrigBiieHa KOppensiTUBHAsl CBA3b MEXKIY YpPOBHEM
[TTpIl u mnoxo auddepeHnnpoBaHHEIMEU 1 O0IIee arpec-
CUBHBIMU OIIyXOJIIMU MOJIOUHOM >kene3sl. bbulo comoc-
taByieHo Ha ypoBHe MPHK B koroprax u3 737 nainueHToB
B Habope manuaeix GOBO [29] 1 3951 manuenTa B Habope
nanaberx KM-Plotter [30]. Oto Hambomnee MONMHBIN U KO-
nuyecTBeHHbIN aHanu3 skcnpeccuu [ITIPpIl mpu PMIK
Ha CETOJHSIIHUMN IEHb.

B nenom poknmHMYECKHE W KIMHUYECKHUE HCCIIEAO-
BaHUsl TOJATBEPKIAOT uaer o ABodHoN ponu [ITIpIl
npu PMX u nokaseiBatot, uro I[TTTplIl unrubupyet npor-
peccupoBaHe OMYXOJNHM HAa PaHHUX CTaiusIX 3a0oJeBa-
Hus [31], HO HEHCTBYET MPOTUBOIOIOXKHBIM 00pa3oM,
CIIOCOOCTBYS Pa3BUTHIO OMYXOJIH U 00Pa30BaHUIO MeETa-
CTa30B IMPHU 3aIyHICHHBIX (opMax paka, YTO TPUBOIUT
K CHIDKEHHUIO BBKMBA€MOCTHU MAllUEHTOB.

Jintepatypa/References

1. Alvarez L, Guaiiabens N, Peris P, et al. The clinical utility
of biochemical markers of bone remodeling. Med Clin (Barc).
1999;112(13):517-518. PMID: 10353122.

2. Taipaleenmiki H, Browne G, Akech J, et al. Target-
ing of Runx2 by miR-135 and miR-203 Impairs Progression
of Breast Cancer and Metastatic Bone Disease. Cancer Res.
2015;75(7):1433—-1444. PMID: 25634212. PMCID: PMC4383679.
http://doi.org/10.1158/0008-5472.CAN-14-1026

3. Devys A, Lortholary A, Audran M. PTHrP and breast can-
cer. Bull Cancer. 2001;88(11):1075-1080. PMID: 11741801.

4. Washam CL, Byrum SD, Leitzel K, et al. Identification
of PTHrP(12-48) as a plasma biomarker associated with breast
cancer bone metastasis. Cancer Epidemiol Biomarkers Prev.
2013;22(5):972-983. PMID: 23462923. PMCID: PMC3651837.
Hittp://doi.org/10.1158/1055-9965.EPI-12-1318-T

5. Kamalakar A, Washam CL, Akel NS, et al. PTHrP(12-48)
modulates the bone marrow microenvironment and suppresses
human osteoclast differentiation and lifespan. J Bone Miner Res.
2017;32:1421-1431. PMID: 28370412. PMCID: PMC5518789.
http://doi.org/10.1002/jbmr.3142

6. Otieno BA, Krause CE, Jones AL, et al. Cancer Diag-
nostics via Ultrasensitive Multiplexed Detection of Parathyroid
Hormone-Related Peptides with a Microfluidic Immunoarray.
Anal Chem. 2016;88(18):9269-9275. PMID: 27558535. PMCID:
PMC5032051. http://doi.org/10.1021/acs.analchem.6b02637

7. Pyke CM, Menezes G, Purdie DM, et al. Is parathyroid hor-
mone-related protein a sensitive serum marker in advanced breast
cancer? Aust N Z J Surg. 1997;67(5):256-259. PMID: 9152154.
http://doi.org/10.1111/j.1445-2197.1997.tb01958.x

8. Southby J, Kissin MW, Danks JA, et al. Immunohisto-
chemical localization of parathyroid hormone-related protein in
human breast cancer. Cancer Res. 1990;50(23):7710-7716. PMID:
2253214.


http://doi.org/10.1158/0008-5472.CAN-14-1026
Http://doi.org/10.1158/1055-9965.EPI-12-1318-T
http://doi.org/10.1002/jbmr.3142
http://doi.org/10.1021/acs.analchem.6b02637
http://doi.org/10.1111/j.1445-2197.1997.tb01958.x

0630pbl / Reviews

9. Grill V, Ho P, Body JJ, et al. Parathyroid hormone-related
protein: elevated levels in both humoral hypercalcemia of malig-
nancy and hypercalcemia complicating metastatic breast cancer.
J Clin Endocrinol Metab. 1991;73(6):1309-1315. PMID: 1955513.
http://doi.org/10.1210/jcem-73-6-1309

10. Zia MK, Rmali KA, Mansel RE, et al. Level of Expression
of Parathyroid Hormone Related Protein and its Receptor in Hu-
man Breast Cancer and its Correlation with the Clinical Outcome.
International Journal of Cancer Research. 2007;3:92—102. http://
doi.org/10.3923/ijcr.2007.92.102

11. Wysolmerski JJ. Parathyroid hormone-related protein:
an update. J Clin Endocrinol Metab. 2012;97(9):2947-2956.
PMID: 22745236. PMCID: PMC3431578. http://doi.org/10.1210/
jc.2012-2142

12. Zhang R, Li J, Assaker G, et al. Parathyroid Hormone-
Related Protein (PTHrP): An Emerging Target in Cancer Prog-
ression and Metastasis. Adv Exp Med Biol. 2019;1164:161-178.
PMID: 31576548. http://doi.org/10.1007/978-3-030-22254-3 13

13. Kim W, Takyar FM, Swan K, et al. Calcium-Sensing Re-
ceptor Promotes Breast Cancer by Stimulating Intracrine Ac-
tions of Parathyroid Hormone-Related Protein. Cancer Res.
2016;76(18):5348-5360. PMID: 27450451. PMCID: PMC5026591.
http://doi.org/10.1158/0008-5472.CAN-15-2614

14. Tran TH, Utama FE, Sato T, et al. Loss of Nuclear Loca-
lized Parathyroid Hormone-Related Protein in Primary Breast
Cancer Predicts Poor Clinical Outcome and Correlates with Sup-
pressed Stat5 Signaling. Clin Cancer Res. 2018;24(24):6355—
6366. PMID: 30097435. http://doi.org/10.1158/1078-0432.CCR-
17-3280

15. Henderson MA, Danks JA, Slavin JL, et al. Parathyroid
hormone-related protein localization in breast cancers predict im-
proved prognosis. Cancer Res. 2006;66(4):2250-2256. PMID:
16489028. http://doi.org/10.1158/0008-5472.CAN-05-2814

16. Bucht E, Rong H, Pernow Y, et al. Parathyroid hormone-
related protein in patients with primary breast cancer and eucalce-
mia. Cancer Res. 1998;58(18):4113-4116. PMID: 9751621.

17. Zeng C, Guo X, Long J, et al. Identification of independent
association signals and putative functional variants for breast can-
cer risk through fine-scale mapping of the 12p11 locus. Breast Can-
cer Res. 2016;18(1):64. PMID: 27459855. PMCID: PMC4962376.
http://doi.org/10.1186/s13058-016-0718-0

18. Henderson MA, Danks JA, Moseley J, et al. Parathy-
roid hormone-related protein production by breast cancers, im-
proved survival, and reduced bone metastases. J Nat/ Cancer Inst.
2001;93(3):234-237. PMID: 11158193. http://doi.org/10.1093/
jnci/93.3.234

19. Surowiak P, Dziegiel P, Matkowski R, et al. Prognostic
value of immunocytochemical determination of parathyroid hor-
mone-related peptide expression in cells of mammary ductal car-
cinoma. Analysis of 7 years of the disease course. Virchows Arch.
2003;442(3):245-251. PMID: 12647214. http://doi.org/10.1007/
s00428-002-0743-5

20. Fleming NI, Trivett MK, George J, et al. Parathyroid hor-
mone-related protein protects against mammary tumor emergence
and is associated with monocyte infiltration in ductal carcinoma
in situ. Cancer Res. 2009;69(18):7473—7479. PMID: 19723659.
http://doi.org/10.1158/0008-5472.CAN-09-0194

21. Takagaki K, Takashima T, Onoda N, et al. Parathyroid hor-
mone-related protein expression, in combination with nodal status,
predicts bone metastasis and prognosis of breast cancer patients.
Exp Ther Med. 2012;3(6):963-968. PMID: 22970000. PMCID:
PMC3438629. http://doi.org/10.3892/etm.2012.521

22. Linforth R, Anderson N, Hoey R, et al. Coexpres-
sion of parathyroid hormone related protein and its receptor in

early breast cancer predicts poor patient survival. Clin Cancer Res.
2002;8(10):3172-3177. PMID: 12374685.

23. van de Vijver MJ, He YD, van’t Veer LJ, et al. A gene-
expression signature as a predictor of survival in breast cancer.
N Engl J Med. 2002;347(25):1999-2009. PMID: 12490681. http://
doi.org/10.1056/NEJM0a021967

24. Bundred NJ, Walker RA, Ratcliffe WA, et al. Parathyroid
hormone related protein and skeletal morbidity in breast cancer.
Eur J Cancer. 1992;28(2-3):690-692. PMID: 1591095. http://doi.
0rg/10.1016/s0959-8049(05)80127-3

25. Hoey RP, Sanderson C, Iddon J, et al. The parathyroid hor-
mone-related protein receptor is expressed in breast cancer bone
metastases and promotes autocrine proliferation in breast carci-
noma cells. Br J Cancer. 2003;88(4):567-573. PMID: 12592371.
PMCID: PMC2377170. http://doi.org/10.1038/sj.bjc.6600757

26. Yoshida A, Nakamura Y, Shimizu A, et al. Significance of
the parathyroid hormone-related protein expression in breast car-
cinoma. Breast Cancer. 2000;7(3):215-220. PMID: 11029801.
http://doi.org/10.1007/BF02967463

27. Assaker G, Camirand A, Abdulkarim B, et al. PTHrP,
A Biomarker for CNS Metastasis in Triple-Negative Breast Cancer
and Selection for Adjuvant Chemotherapy in Node-Negative Dis-
ease. JNCI Cancer Spectr. 2019;4(1):pkz063. PMID: 32296756.
PMCID: PMC7050156. http://doi.org/10.1093/jncics/pkz063

28. Peck AR, Witkiewicz AK, Liu C, et al. Low levels of Stat5a
protein in breast cancer are associated with tumor progression and
unfavorable clinical outcomes. Breast Cancer Res.2012;14(5):R130.
PMID: 23036105. PMCID: PMC4053108. http://doi.org/10.1186/
ber3328

29. Ringnér M, Fredlund E, Hékkinen J, et al. GOBO: gene
expression-based outcome for breast cancer online. PLoS One.
2011;6(3):e17911. PMID: 21445301. PMCID: PMC3061871.
http://doi.org/10.1371/journal.pone.0017911

30. Gyorfty B, Lanczky A, Eklund AC, et al. An online sur-
vival analysis tool to rapidly assess the effect of 22,277 genes on
breast cancer prognosis using microarray data of 1,809 patients.
Breast Cancer Res Treat. 2010;123(3):725-731. PMID: 20020197.
http://doi.org/10.1007/s10549-009-0674-9

31. Martin TJ, Johnson RW. Multiple actions of parathy-
roid hormone-related protein in breast cancer bone metastasis.
Br J Pharmacol. 2021;178(9):1923-1935. PMID: 31087800.
PMCID: PMC8445224. http://doi.org/10.1111/bph.14709

CBepeHmA 06 aBTOpax

Ilatoxuna Anuna CTaHucIaBOBHA, 3aBenyromas 11-M oH-
KOJIOTHYECKUM OTJIeNIeHneM, KiITmHn4eckuii OHKOJIOrHYeCcKui Jiuc-
nancep Ne 1 (Kpacnomap, Poccus). https://orcid.org/0000-0001-
7719-370X

BoikoB Wiabs MuxaiinoBu4, 1. M. H., npodeccop, 3aBeny-
o kadenpolt pyHAaMEeHTaIbHON M KIMHHYECKOH OMOXMMUM,
Ky06anckuii rocynapctBeHHbIH MeauuHckuid yauBepeuteT (Kpac-
Hoxap, Poccust). https://orcid.org/0000-0002-1787-0040

®unnnnoB Esrenunii ®enopoBuy, A. M. H., JIOIEHT, 3aBEIy-
omuil kadenpoil KIMHUYECKOH HMMYHOJIOTHH, aJUIeProjIOruu
u nadoparopuoii auarnoctuku OIIK u TIIIC, Kybanckuii rocy-
napcTBeHHbId MenuiHckui yuusepcutet (Kpacuomap, Poccus).
https://orcid.org/0000-0001-5817-0924

Iopxanos Biaagumup AnekceeBny, akagemMuk PAH, n. m. H.,
npogeccop, masHblit Bpay, HUW — KKB Ne 1 um. npod. C.B. Oua-
MIOBCKOTO; 3aBEAYIOUIMH Kadeapoll OHKOJIOTMH C KypcOM Topa-
xansHOM xupyprun @IIK u IIIIC, Kybanckuit rocynapcTBeHHBbII
memuiuHcknid yauBepcuteT (Kpacmomap, Poccus). https:/orcid.
org/0000-0003-0572-1395

85


http://doi.org/10.1210/jcem-73-6-1309
http://doi.org/10.3923/ijcr.2007.92.102
http://doi.org/10.3923/ijcr.2007.92.102
http://doi.org/10.1210/jc.2012-2142
http://doi.org/10.1210/jc.2012-2142
http://doi.org/10.1007/978-3-030-22254-3_13
http://doi.org/10.1158/0008-5472.CAN-15-2614
http://doi.org/10.1158/1078-0432.CCR-17-3280
http://doi.org/10.1158/1078-0432.CCR-17-3280
http://doi.org/10.1158/0008-5472.CAN-05-2814
http://doi.org/10.1186/s13058-016-0718-0
http://doi.org/10.1093/jnci/93.3.234
http://doi.org/10.1093/jnci/93.3.234
http://doi.org/10.1007/s00428-002-0743-5
http://doi.org/10.1007/s00428-002-0743-5
http://doi.org/10.1158/0008-5472.CAN-09-0194
http://doi.org/10.3892/etm.2012.521
http://doi.org/10.1056/NEJMoa021967
http://doi.org/10.1056/NEJMoa021967
http://doi.org/10.1016/s0959-8049(05)80127-3
http://doi.org/10.1016/s0959-8049(05)80127-3
http://doi.org/10.1038/sj.bjc.6600757
http://doi.org/10.1007/BF02967463
http://doi.org/10.1093/jncics/pkz063
http://doi.org/10.1186/bcr3328
http://doi.org/10.1186/bcr3328
http://doi.org/10.1371/journal.pone.0017911
http://doi.org/10.1007/s10549-009-0674-9
http://doi.org/10.1111/bph.14709
https://orcid.org/0000-0001-7719-370X
https://orcid.org/0000-0001-7719-370X
https://orcid.org/0000-0002-1787-0040
https://orcid.org/0000-0001-5817-0924
https://orcid.org/0000-0003-0572-1395
https://orcid.org/0000-0003-0572-1395

VIHHOBaLmOHHan MeamnumHa KybaHu. 2022;(3):79-86 / Innovative Medicine of Kuban. 2022;(3):79-86

Kyp3anoB Anatoamii HukosaeBuy4, 1. M. H., mpodeccop Ka-
(benpe! pyHAaMEHTANIBHOM M KIMHUYECKOH Onoxumun, Kybanckuii
rocylapcTBeHHbIH MenunuHckni yHuBepcuteT (Kpacnonap, Poc-
cust). https://orcid.org/0000-0002-0566-256X

Kondguukr unTepecos
Aemopbl 3aa61310m 06 OMCYyMcmeuy KOHPAUKMA UHIMEPECOS.

Author credentials

Alina S. Shatokhina, Head of the Oncology department no. 11
(chemotherapy), Clinical Oncology Dispensary no. 1 (Krasnodar,
Russian Federation). https://orcid.org/0000-0001-7719-370X

Ilya M. Bykov, Dr. Sci. (Med.), Professor, Head of the De-
partment of Fundamental and Clinical Biochemistry, Kuban State
Medical University (Krasnodar, Russian Federation). https://orcid.
org/0000-0002-1787-0040

Evgeny F. Filippov, Dr. Sci. (Med.), Associate Professor,
Head of the Department of Clinical Immunology, Allergology

86

and Laboratory Diagnostics, Faculty of Advanced Training and
Professional Retraining of Specialists, Kuban State Medical Uni-
versity (Krasnodar, Russian Federation). https://orcid.org/0000-
0001-5817-0924
Vladimir A. Porhanov, Academician of the Russian Aca-
demy of Sciences, Dr. Sci. (Med.), Professor, Chief Doctor of
Scientific Research Institute — Ochapovsky Regional Clini-
cal Hospital no. 1; Head of the Department of Oncology with
a Course of Thoracic Surgery, Faculty of Advanced Training and
Professional Retraining of Specialists, Kuban State Medical Uni-
versity (Krasnodar, Russian Federation). https://orcid.org/0000-
0003-0572-1395
Anatoly N. Kurzanov, Dr. Sci. (Med.), Professor, Depart-
ment of Fundamental and Clinical Biochemistry, Kuban State
Medical University (Krasnodar, Russian Federation). https://orcid.
org/0000-0002-0566-256X
Conflict of interest: none declared.


https://orcid.org/0000-0002-0566-256X
https://orcid.org/0000-0001-7719-370X
https://orcid.org/0000-0002-1787-0040
https://orcid.org/0000-0002-1787-0040
https://orcid.org/0000-0001-5817-0924
https://orcid.org/0000-0001-5817-0924
https://orcid.org/0000-0003-0572-1395
https://orcid.org/0000-0003-0572-1395
https://orcid.org/0000-0002-0566-256X
https://orcid.org/0000-0002-0566-256X







