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Conservative therapy is the primary treatment method for patients with intermittent claudication (IC) caused by
peripheral artery diseases. It includes lifestyle modification (such as smoking cessation, high-cellulose diet,
and supervised exercises), optimal medical therapy (statins, antithrombotic drugs, treatment of arterial
hypertension and diabetes mellitus) and preventive foot care. Special emphasis is placed on reducing
cardiovascular risk, as patients with IC are at high risk of myocardial infarction and stroke. It is important to note
that surgical intervention is recommended only in cases where conservative treatment fails and should be
accompanied by continued pharmacotherapy to improve long-term outcomes.

Key aspects of conservative treatment include high-intensity statin therapy to achieve target LDL levels,
a combination of aspirin and rivaroxaban to reduce thrombotic risk, and the use of cilostazol to increase pain-
free walking distance. Supervised exercise programs, including alternative methods such as Nordic walking,
play a crucial role in improving functional performance. To enhance patient adherence, it is essential to explain
treatment goals, minimize side effects, and involve patients in treatment planning. Further research is needed
to evaluate the efficacy of emerging therapies, such as gene therapy and peptide-based drugs.

Keywords: intermittent claudication; peripheral arterial diseases (PAD); conservative therapy; cardiovascular
risk; statins; antiplatelet therpay; rivaroxaban; cilostazol; training walking; nordic walking; quitting smoking;
doiet for atherosclerosis; ankle-brachial index (ABI); endothelial dysfunction; revascularization; gene therapy
(“Neovasculgen”); peptide drugs (Slavinorm); adherence to treatment; prevention of amputation
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BBEAEHUE

[Mepemexatowasacsa xpomoTa ([MX) sasnaetcs
Hanbonee 4acTo BCTPeYaLWUMCH CUMATOMOM 3a-
6onesaHuii nepudepunyeckmx aptepunn (3MA) u
MOXET BJIMATb Ha KNIOYEBOM aCNEKT XU3HW NaLNeH-
TOB — 06pas Xn3Hu 1 NPUBOANUTb K HETPYAOCMO-
COBHOCTM, XOTS PUCK BbLICOKOW amnyTauum npu
3TOM OOCTaTO4HO HeBenuk, meHee 1% B rog (1).
CHuxeHne (QyHKUMOHANbHOM akTUBHOCTM Yy nauu-
eHTOB C X conocTaBMMO C TakOBOWM Yy MALMNEHTOB
C CEepAeYHON HegoCTaTOYHOCTLID CO CHUDKEHHOM
dpakumein Bolbpoca NeBoro xenygouyka (2). 310
3HAUYUT, 4YTO NauUWeHT MOXeT OblTb OrpaHuyeH
BO BCEX BUAAX MOBCEAHEBHOM OEATENBLHOCTU U TPY-
[OBOI akTUBHOCTU, a Takxe X MoxeT npnBoanTb
N K MHBaNNAM3aumm.

Mogudukaums obpasa XM3HU, Ha3HaAYeHue
ONTUMasbHOM MeOVKaMEHTO3HOM Tepanum U KOH-
TponupyemMble TPEHUPOBKM SBASIOTCS Tepanuemn
NepBON IMHUK NPW NIeYeHnn naumeHTos ¢ X, co-
rMacHO OENCTBYIOWLMM MEXOyHapOAHbIM U HALMO-
HaJIbHbIM pekoMmeHgaumsam (3-5). OgHako nauneH-
Thl, MPUXOOSALLME HA MPUEM K COCYAUCTOMY XUPYP-
ry, Kak npaBuio, MOryT MOAYy4UTb JIULb KPaTKUM
COBET MO 0TKasy OT KypeHus (“6pocaiiTe Kyputb”)
N pekomMeHaaumn “6onblie XoauTh”. ITO CBA3aHO
C OnpeaeneHHON OopraHn3aumoHHON MOLENbI0
3apaBooxpaHeHust B PO B atoit 0b6nactn KnvHuM-
4eckor MeMUMHbLI, KOrga OnepupyrlowwLmin Xmpypr
BbIHYXAEH 3aHMMaATbCS HECBONCTBEHHOW eMy Oesl-
TeNbHOCTbIO — KOHCEePBATMBHOWM Tepanuein 3abone-
BaHNsA. OOgHaKo MMEHHO TepaneBTUYECKNIA NOAX0[,

aBngeTcs adpdekTmBHbIM Y 90% naumeHToB ¢ X n
NO3BOJIIET Y/YHLINTb KQYECTBO XN3HM 00 NPUEM-
nemMoro ypoBHs (6). B To xe Bpems TepanesTmye-
CKUI NOAX0L, K iedeHunio MX NoAHOCTLIO HE UCKITHO-
YyaeT onepaTMBHYIO CTPATErnO NEYEeHNs Y NaumeH-
ToB c [1X, 0gHaKo aenaeT onepaTnBHYIO akTUBHOCTb
B JIEYEHWM TAKMX NALNEHTOB BONEE CENEKTUBHOWM U
0B0CHOBaAHHOI C TOYKW 3PEHMS PUCKOB, MPOrHO3a
N pe3ynbTarta JieueHus.

MNpoBeneHve peeackynspuaauum npu MNX 3ava-
CTyl0 OWNBOYHO MpeacTaBnsaeTcss OnTUMalibHbIM
METOAOM YNy4LIeHUs1 CUTyauUn Ha TeKYLUMA MO-
MEHT C MO3ULUUN COCYANCTOr0 XMpypra, K KoTopo-
My MepBUYHO 06paLlaeTcs naumeHT. B HEKOTOpPbIX
nccnenoBaHmax OencTBuTenbHO coobwanocb 06
VAYHLWEHMM Ka4yeCTBa XMU3HU naumeHToB ¢ [X
nocne pesackynspmaauumn, OAHaKo MNepuof Ha-
OnoaeHNS B 3TUX MCCNEA0BAHMAX COCTaBAN BCE-
ro nuwb 1-2 roga, 1 paamepsbl BbIGOPKKM Bbln, Kak
npaBwio0, 04eHb HebonblWMMK (7). [JLONrocpoyHbie
pes3ynbTaTbl HECKOJIbKMX PaH4OMWU3NPOBaHHbIX
KOHTPOJIMPYEMbIX UCCeA0BaHNIA CBUOETENbCTBY-
0T O TOM, YTO pPaHHME MPeuMyLLecTBa cTpaTerum
peBackynsapusaumm no CpaBHEHUIO C KOHCepBaTUB-
HOW TaKTUKOWN NIe4YeHMs1 CO BPEMEHEM MOTYT ObITb
yTpayeHbl, @ NaUMEHTbI, NePEHECLUME BMELLATEb-
CTBO Ha paHHeW cTaamm, NOABEPraloTCs 3HAYUTE b
HO OOnblUEMY KOMMYECTBY MOBTOPHbLIX MPOLEAYP
B TEYEHME NoceayoLlero HabnaeHuns (8).

K HacTosemMy BpeMeHW HakanamBaeTcs BCe
Oonblle AaHHbIX O TOM, YTO COCYOMCTble BMELla-
TeNbCTBA, BbIMONHEHHbIE AJ19 061ErYeHNs CUMMTO-
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Yactota
peBackynapusaumm
B TeyeHue 10 net

Puck amnytaumm
B TeyeHue 10 net

JNleTanbHOCTb
15 net

JleTanbHOCTb
10 net

JletanbHOCTb
5 net

Puc. 1. CpaBHeHVe pUCKOB HebnaronpusTHbIX coObITUIA Yy nauveHTa ¢ X Ha npoTtsxeHun 15 net. Anarpamma
Ha OCHOBaHWM 15-neTHero nccnegoBaHUs OLEHKM PUCKOB HEGNAronpuUsaTHOro ncxona y naumeHTos c MX (13).

MoB [1X, NpMBOAAT K YCKOPEHMIO NPOrpeccmposa-
HUS 3a60neBaHNS A0 KPUTMYECKON ULLIEMUN HUXK-
Hux koHe4yHocTen (KVHK), a Takke K yBenInyYeHunio
4acTOoThbl amnyTauum KoHeqyHocTen (9-11).

B poccurickom MeTaaHanuse nccnegosaHui no
COMOCTaBNEHNIO CTpaTernin nedyeHnsa NX nposeneHo
CpaBHEHVE KOHCEepPBATMBHOW 1 ONepaTUBHON CTpa-
TErnin nNeYeHnss B UCCnenoBaHnsx C NEPMOAOM Ha-
ononeHns 5 net. Mpu 3TOM Moka3aHo NpeunmyLle-
CTBO KOHCEPBATUBHOM TaKTUKM B OTHOLLEHUN puUCKa
Hes3annaHMPOBaHHOW peBacKynapusaummn, a Takxe
OTMEeYaeTCs TEHAEHUMS K YBEIMYEHWIO YACTOThl aMm-
nytauunii n nporpeccuposanuns 8o KNMHK npuv Beinon-
HEHWUW peBackynapmsaumn y naumeHTos ¢ X (12).

Mpn HanyMmn y nauneHToB cumnTomMoB lNX kpan-
He BaXKHbIM 31eMEHTOM 00bekTUBHOro o6cnenoBa-
HUS BNSIeTCS oLeHka ($pakTopOB CEPLEYHO-COCY-
anctoro pucka. MoxHoO gaxe ckasaTtb, YTO Haniu-
yne y naumeHta [MX aBNsSeTCS NPU3HAKOM He
CTONbKO prCKa NOTEPU KOHEYHOCTU, CKOJSIbKO Npu-
3HAKOM MOBbLILLIEHHOIO pucka daTanbHbIX U Heda-
TaslbHbIX CEPAEYHO-COCYAMCTLIX COObITURA (puc. 1).
Mo gaHHbIM NuTEpaTypsbl, ToNbko Ans 18% 60abHbIX
¢ MX noTpebyeTcs Xmpyprmyeckoe BMeLLaTenbCTBO
n 10% nepeHecyT amnytaumio B TedeHme 10 ner, B
TO BPEMS KaK CMEPTHOCTb OT MHMAPKTOB 1 MHCY/b-
ToB 32 5, 10 n 15 net coctaeut 30, 50 1 70% cooT-
BETCTBEHHO (13).

Taknm 06pas3om, aTa rpynna naumeHToB, OCHO-
BOM NpoOnemMoit KOTopbiX, B OOMbLUel CTeneHu,
SIBNISIETCA HE CTOJIbKO OrpaHuMyeHne B AMCTaHUUK
X0[b0bl, CKONbKO BONPOC rnobanbHOro cocyamcTo-
rO pUcKa 1 BbICOKas BEPOSITHOCTb CEPAEYHO-COCY-
OWCTON KaTacTPodbl B TEYEHME KOPOTKOrO BpEME-
HW, NonagaeT Ha JIeYeHne K Xmpypram, KoTopble
cneunann3mpyoTcs NPeMMyLLECTBEHHO B OPYroWn
obnactn — B 00nacT onepaTMBHOrO Jie4eHus na-
TOSI0rMK NeprudepnYEecKnX apTepun.

B nccneposaHmun M.A. Hussain n coaBT., au-
3aliH KOTOPOro npeanonaran BKIOYEHNE NaLNeH-
TOB B NMpOrpaMmy no KOPpPeKUnn cepaeyHo-Ccocy-
ONCTbIX PUCKOB, a Takxke 00sa3aTenibHOe Ha3Haye-
HMEe BCex rpynn npenapaTtoB C [A0Ka3aHHOW
3PPEKTMBHOCTLIO COracHO pPekoMeHaaunsamMm,
BKJIOHYAs CTaTWUHbI, OTMEYaN0Ch 3HAYNMOE CHUXE-
HVEe CepAeYHO-COCYAMNCTbIX OCIOXKHEHMUIA 1 OCNOX-
HEHU CO CTOPOHbI KOHEYHOCTM B TeYeHue 7 net
HabnoaeHNS (CHUXKEHME pUCKa CMepTU, OCTPOro
MHpapKTa Muokapaa U MHcynbta Ha 37%, pucka
BbICOKOM amnyTaumm Ha 53%) (14).

Jaxe npu HeobxoouMocTu peBackynsipuaa-
LMK, KaK 1 NOCNE ee BbINMOJIHEHNS, NALUUEHTbI HYX-
[Al0TCS B NPOBEAEHMN ONTUMANIbHON MeOMKaMEH-
TO3HOW TepanMm C YYETOM COXPaHSIOLWMXCH
CepPOEYHO-COCYANCTLIX PUCKOB, a Takke Heobxo-
OVMOCTU MPeaynpexaeHnst OCIOXHEHUA CO CTO-
POHbI KOHEYHOCTU, obecrnevyeHnst MPOXOAMMOCTU
30Hbl PEKOHCTPYKUUN, CHUXKEHUS PUCKOB MOBTOP-
HOW peBackynsapuaaumm. Ctpaterns KoHcepBaTUB-
HOro nedeHmsa nauuyeHta c¢ X npegcraesneHa Ha
puc. 2.

Ecnu yyecTb 3apy6exHblii OMbIT, rAe PEKOMEH-
nauum no 3MMA HanucaHbl B TECHOM COTPYAHM4Ye-
CTBE C rpynnon KapamoaHrnmonoros, cneumann-
CTOB Kapaumonornyeckoro npodung, a wuHoraa
naxe n OOWECTBOM KapAMONOroB HENocpea-
CTBEHHO, B Halleil CTpaHe aTa GyHKUMS BO3nara-
€TCS Ha MJIeYn CEepAeyHO-COCYAMCTbIX XMPYProB,
NO3TOMY COAEPXKUT KparHe HeJ0CTaTOUYHO NHDOP-
Mauym UMEHHO O KOHCEPBATMBHON COCTaBSAIOLLEN
Tepannuu gaHHON HO3010r .

Takxke cyuwecTByeT npobremMa HeaoCTaTOYHOM
MOTMBALMM NALUMEHTOB K NPMEMY Tepannm, 3Ha4m-
MO yny4LlaloLWen nx cepaeyHo-cocygncTblii Npo-
rHO3, KoTopas Hanbonee BblpaXeHa NPy KOHCYIb-
TUPOBAHMN UX cneumanucTaMmm XmMpypru4eckoro
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Koppekumsa | Yxopn 3a ctonamum

00pasa Xn3Hu

Y

| AHTUTPOMOGOTMYECKas Tepanus

\d

| TpeHnpoBo4yHas xoapba |

Tepanvm, HanpasJsieHHada Ha CHUXeHne

KapanoBaCKYIAPHOro pncka

Puc. 2. Ctparterua koHCepBaTMBHOIO fIeyeHns naumeHTa c MX.

npodwuns. Tak, B amepukaHckom pernctpe REACH,
BKNtoumBLIEM 5861 nauueHTa, U3 KOTopbix 2942
naumeHTa 6binun ¢ MX, 3052 nauneHTa nepeHecnu
peBackynspusaumto paHee, a 800 naumeHToB — aMm-
NyTaLMIO KOHEYHOCTH, YaCTOTa HA3HAYEeHNs CTaTu-
HOB Gblna HM3KoW (Bcero 62%). MNpu aTom YacToTa
Ha3Ha4YeHns CTaTMHOB BapbupoBasa OT cneunanm-
3aumsa Bpaya — naumeHTbl ¢ 6OoJblUel BEPOSTHO-
CTblO NPUHUMANWU CTaTWUHbI, €CAN MNEPBUYHO WX
KOHCYIbTMPOBA Kap4mnonor, 1 C MEHbLUEN BEPOST-
HOCTbIO, ECNN NMAUNEHT NEPBUYHO OblT OCMOTPEH
COCyauCTbIM Xmpyprom (15).

[Mpy TOM YTO NMAUMEHTBI, KOTOPbIE BKJIHOYAOTCS
B KJIMHNYECKME UCCNEeOOBaHNS, NOABEPraTCs yCu-
JIEHHOMY KOHTPOJO U KOHCYNBLTUPOBaHWIO, Npobne-
Ma HeHasHa4yeHus 1 HecobIAEHMS KOHCEepPBaTUB-
HOW Tepanum NPUCyTCTBOBaNa Aaxe B CaMOM Kpyn-
HOM MPOCMNEKTUBHOM K/IMHNYECKOM UCCNES0BaHNN,
NMOCBSLLLEHHOM CPaBHEHWIO PE3ysbTaToB OTKPbITHIX
n aHpoBackynapHblx onepaumii npn KMHK BEST -
CLI, B Hem 6onee 70% nauneHTOB He nosyyanu on-
TUMabHYIO MEAMKaMEHTO3HYI0 Tepanuio, B TOM
yucne Tepanuio ctatnHamm (16).

Kpome BbILLENEPEYMCNEHHOIO, HENOCPEencT-
BEHHO B KOHCEPBATMBHOW Tepanum MNauneHTOoB
¢ X ocTaeTcs 04eHb MHOIO HEPELLEHHLIX BOMPO-
coB. [NoMMMO MeaMKaMeHTO3HOM Tepanun, orpom-
HO€e 3Ha4YeHne MMeeT HeOOX0ANMOCTb A/ NaUMEH-
TOB, 324aCTYyl0 KyPWIbLLIMKOB C ANUTENbHbIM CTa-
XeM, oTkaszaTtbCsd OT 3TOM NpUBbLIYKKW. [ng 3Toro
4aCTO He[oCTaTOYHO MPOCTOr0 CcoBeTa, Kpome
Toro, TpebytoTcs 1 cobnloaeHne aMeTsl, NPaBusib-
HbIli YXOZ, 3a HOramu 1 Apyrme MeponpusaTms KOH-
CepBaTMBHOM Tepannu.

BaxkHoe 3Ha4YeHne MMeKT MHTEHCUBHOCTL Tpe-
HUPOBKM Npu xoabbe, ANNTENBHOCTb TPEHMPOBOK,
aNbTEPHATMBHbIE METOAbLI N BO3MOXHOCTU NMpUMe-
HeHNs pM3noTepaneBTUYECKMX METOO0B, KOTOPLIE
TakkKe NPakTU4eCckn He OCBELLEHbI B PEKOMEHaA-
LMSIX, XOTS U SBASIOTCS O4E€Hb BAXHbIM KOMMOHEH-
TOM NeYeHus.

STUNOJI0IN4 U NATOrEHE3

O6CTpyKUMS MarnmcTpasbHbiX apTepuin atepo-
CKNIEpOTUYECKMMKN BR[WKaMy B naToreHese Kin-
HU4eckux nposisieHnin MNMX MHULMMPYET MWEMNIO

KOHEeYHOCTW. [MprucoeanHNAOTCS U Takme ¢GakTopbl,
Kak BocrasieHme, cocyamcTast AUCHOYHKUUSA, CHXKE-
H1Ee MUKPOLMPKYNSLMN N USMEHEHME DYHKUMK CKe-
NETHbIX MbllL,. KnuHnyeckn cumntoMmel MX Hanps-
MYIO OTpaXaloT HeaaekBaTHy nepdysunio ckenet-
HbIX MbILLL, KOHEYHOCTU BO BpeMs Harpysku (17).

HecmoTpsa Ha o0Lime MexaHU3Mbl aTteporeHesa
BO BCEX COCYAMCTbIX HaccenHax, nauneHTsl ¢ 3MA
MMEeT OOJbLLMIA PUCK CEPAEYHO-COCYANCTLIX CO-
ObITUA U CMEPTU MO CPABHEHUIO C MaLUUEHTaMW,
CTpagaloLMMN TONbKO ULLIEMNYECKO OO0Ne3HbIo
cepoua (MBC) (18). Takmm obOpazoMm, ¢akTopsl
pucKa 1 KnmHudeckoe TedeHune 3M1A He UOEHTUYHBI
TakoBbIM Yy naumeHToB ¢ MBC, 4To noaTBepxaaeT
HanuuMe onpeaeneHHbIX NatodrU3noIOrnYecKmnx
MEXaHN3MOB, MPUCYLLMX TOSIbKO naumeHTam c ne-
pudepunyecknm atepockneposom (19). B aToi na-
pagurme, B MEPBYO 0o4yepenp, paccMaTpuBaeTcs
sHAaoTennanbHas ouC@YHKUMS.

O6uwEenprHATOro nokasaTtensi, KOTOPbIM MOXHO
ObI10 Obl MPOCTO N OCTOBEPHO U3MEPUTb dHA0Te-
nnanbHyo aMcHyHKLUNIO, He onpeneneHo. B nccne-
nosaHue S. Kiani 1 coaBT. Bcero OblsI0 BKJIIOYEHO
1320 yyacTHuKOB, M3 KOTOPbIX 377 NAUWEHTHI
¢ 3MA (27% ¢ KNHK, 70% c MNMX n 3% acumntom-
Hblé — MEPEHECLUNE PEeBaCKYyNApM3aumio paHee).
OTa rpynna nauMeHTOoB MNPOAEMOHCTPUpoOBana
Hanbonee cepbe3Hble HapyLLIeHUs MYHKLUMK Ba30-
aunataumm (Obina oLeHeHa ¢ MOMOLLIbIO YIbTPa3BY-
KOBOIr0 MCCNeaoBaHMs BbICOKOIO pa3peLLeHns) no
CPaBHEHMIO C rPpynmnoi 60JbHbIX C N30/IMPOBAHHOM
MBC (20).

B nccnepoBaHum rpynnbl 6pasnnbCckux y4eHbix,
COMOCTaBMBLUNX AaHHbIE O0/bHbIX C X 1 300pOBbIX
006poBOSbLEB, COCYAMCTas PEaKTMBHOCTb, OLe-
HEHHasa C MOMOLLbIO CKOPOCTU CABUra SHOOTENUS
Ha nseyeBON apTepun (pacyeTHbIN napameTp, 13-
MEPEHHBI NPY MNOMOLLM YNbTPa3BYKOBOro Aymn-
JIeKCHOr0 CKaHMPOBaHs), Oblna 3HAYNTENbHO XyXe
y nauueHTos c X, npuyem gaHHble KOppenmpoBa-
N C TAXECTblD aTtepocksieposa n AuUcTaHuuen
xoab0obl (21).

Takke oBHapyxeHo, 4To BoNbLUYI0 POJSb B NPO-
rpeccUpoBaHNN aTEPOCKIEPOTUYECKOrO NpoLecca
y naupeHToB ¢ 3MA umetoT 1 nunonpotenapl HA3-
ko nnotHocTy (JIMHIM). B o6nactn y4acTkoB apTe-

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT
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pUKn ¢ n3MeHeHHbIM 3HaoTeneM JIMHIM cnoco6Hbl
Jlydlwe npoHuKaTb B WMHTUMY, U WMHTEHCUBHOCTb
3TOro npouecca HanpsiMylo CBsi3aHa C YPOBHEM
JIMNHIM B nnasme kposw (22).

C TOuYKM 3peHus naTtoreHesa 3HOOTeNManbHas
ONCOYHKUMSA UrpaeT BaXKHYH POJib B MPOrPeccmpo-
BaHUW HE TONbKO aTepocknepo3a apTepuin HUXKHNX
KOHe4yHocTen n cumntomoB [1X, HO uU gaBnsaeTcsa
BaXXHbIM NMPEeANKTOPOM HebaronpuaTHOro ncxoaa
B UenoM. B TO xe Bpems aHOoTenuanbHas Ouc-
PYHKUMSA MOXET ObITb KITIOHEBOI MULLIEHBIO B NeYe-
HUM NALWEHTOB AAHHOW HO30J10rMY4eCKOMN rpynnbl.
ABneHna SHAOTeNManbHOM AUCOHYHKUMN MOryT
ObITb YMEHbLLEHbl NOCPEACTBOM OTkKasa OT Kype-
HUS, Ha3HAYeHUS NUNUACHMXAOWEN Tepanun
N GU3NYECKNMM yIPaKHEHNIMN (23), 4TO KpanHe
BAXHO Y4MTbIBATb MPM HA3HAYEHUM fledeHns na-
LMeHTaM 9TON rpynnbl. Takke aHOOTenManbHas
ANCOYHKUMS FBNSFETCS LEneBOn TOYKON BO3aen-
CTBMWS NpenapaToB rpynnbl renapmMHoMgoB 1 nen-
TUAHbIX KOMMIEKCOB, YTO HEOOXOAMMO YYUThIBATb
npu paspaboTke MHAMBUAYaANbHON CXeMbl Tepa-
nun naymeHToB ¢ MX.

OCHOBHOM TE3UC

OTtnonorusa arepockneposa npu MX aHanoruyHa arte-
POCKNEepoTMYECKOMY NMopaXeHuio Apyrux 6acceiHos,
O[HAaKO MMeeT psig 0coOEeHHOCTel, KOoTopble Heo0Xo-
OMMO Y4YUTbIBaTb NPY Ha3HaYeHUM Tepanuu u paspa-
60TKe HOBbIX MEeTOAOB Jie4YeHUd. 3|-|.qorenv|anb|-|as|
auchyHKumua MoxeT ObiTb GoJsiee BbipaXeHa, 3a cyeT
4yero aTepocknepo3 uMeeT Gosiee arpeccuBHOE Teue-
HWe 1 Bo3pacTaeT 00Lwumii cepeyHO-COCYAUCTDINA PUCK.

SANMUAEMUNOJIOIrNd

NMX n kopoHapHbI aTEpPOCKIIepo3

MopaxeHus apTepuii opyrux 6accenHoB (KOpo-
HapHbIX 1 BpaxunouedanbHbix apTepuin) ABNSIOTCS
OOHUM 13 (aKTOPOB, OMNPeaensiomx MPOrHo3
XU3HM naumeHToB ¢ [1X. B xopowo M3BEeCTHOM
MHOrOHaLMOHANbHOM M MHOIOLLEHTPOBOM peru-
cTpe REACH, BkniouuBwem 67 888 nauueHTOB
ctapule 45 net u3 44 ctpaH, 61% naumeHTos ¢ 3MA
nmenn conytcteylowyto MBC n/unn uepebposa-
CKynapHble 3abonesaHus (24). MNpwu 3TOM Hago oT-
METUTb, YTO [aHHble pPerucTpa onyoNMKOBaHbI
B 2006 ., KOrga AMarHocTMka 3Ha4YMTENIbHO OT/InYa-
flacb OT COBPEMEHHOM 1 Morna 6blTb MeHee TOHHOW
(puc. 3).

B meTtaaHanuse D.R Morris 1 coaBT. 6bina npo-
OEeMOHCTpupoBaHa ybeauTenbHas B3aMMOCBA3b
Mexay MakCuManbHOW pucTaHumen xoabobl
N 5-NeTHen netanbHOCTbIO. MeHblias aMcTaHums
X0Ob0bl OblNia aCCOLMMPOBaAHA C YBENNYEHNEM Cep-
OEe4YHO-COCYaANCTON 1 0BLLE NeTanbHOCTN, pasnu-
ymsl OblIM CTATUCTMYECKM 3HAYUMBbI, KaK B MOOENN

[MopaxeHne

MBC uepebpanbHbIx apTepui

8,4%

44,6%

16,6%

3NA MauyeHTsl ¢ conyTcTayloLLei MBC
N/Vnun nopaxeHnem
uepebpanbHbix apTepuin 61%

Puc. 3. Nnntoctpaumsa na pernctpa REACH (24).

PUKCUPOBaAHHBbIX 3¢hEKTOB, Tak U B PaHOOMHOM
Mogenu (25).

KopoHapHbIin aTepocknepod y naumeHToB ¢ 3MMA
XapakTepM3yeTCs arpeCcCrBHbIM TEYEHEM: BOBNE-
YeHMeM HEeCKONbKMX apTepuin, 6osblLel KanbLp-
dukaumen n nporpeccupoBaHnem (26). Kpome
TOro, C y4€TOM BbIHY>XAEHHOIO OrpaHNYeHns GyHK-
LMOHAIbHOM aKTUBHOCTU TUMUYHbIE MPOSIBAEHUS
CTEHOKaApOMW Yy MauMeHTOB, Kak MpaBuino, OTCYT-
cTByloT. B nccneposaHmne S.W. Cho n coaBT. 6binu
BktoveHbl 107 naumenToB ¢ 3MMA (77 (72%) naun-
eHTOoB ¢ [1X). B aTOM nccnegosanum 62% naumeH-
TOB UMESNIM MOpaxXeHne KOPOHaPHbIX apTepuin Npu
KOpOHapoaHrnorpapumn (onpenensnocb Kak Ha-
nmnyne cteHo3a 6onee 50% xoTs 6Gbl OAHOWN KOPO-
HapHOM apTepumn), Npmn 3ToM 87% NauneHToB He
MMenn kapamanbHbIX CUMATOMOB (27).

B nccnenosarwue B.I. AneksiHa 1 coaBT. B nepu-
opn 2017-2018 rr. 6610 BKAOYEHO 693 naumeHTa
C NOpaxeHMeM aopTbl U aPTEPUIA HUXKHUX KOHEY-
HocTel. Bcem naumeHTam Obina BbiNOSHEHA KOPO-
HapoaHruorpadus, npu 3tom y 554 naumeHToB
BbISIBJIEHbl MOPaXEeHUs1 KOPOHAapHbIX apTepuii
6onee 50%. U3 Hux y 88 (15,9%) naumeHToB 1Me-
NIOCb NOpaxeHne CTBONA JIEBOW KOPOHAPHOW apTe-
pumn, TpexcocyancToe nopaxeHuve —y 135 (24,4%),
aByxcocyauctoe — y 174 (31,4%) n ogHococyaum-
cToe nopaxeHne —y 140 (25,3%). Bcero na Bcen
rpynnel  KapauasnbHble >Xanobbl NpeabsBaAsiv
Tonbko 203 naumeHTa, a B rpynne nayvMeHToB
C NopaxeHneM KopoHapHbIxX apTepuii bonee 50% —
186 (33,6%) naumeHToB (28). Takum 06pa3om, OT-
MEYaeTCs BblCOKAasi 4HacToTa PacnpoCTPAHEHHOCTU
MBC y nauneHToB C NOpaXKeHNEM apTEPUIN HUXKHUX
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KOHEYHOCTEei, 3a4acTyl0 XapaKTepu3yLLyoCs
6eCCUMMNTOMHbBIM TEYEHVEM.

MX n 6paxuouedanbHbie apTepun

YcTtaHoBneHa Takxke cBsi3b 3IMA ¢ pUCKOM MH-
cynbTa 1 nopaxeHvem OpaxunouedanbHbix apTe-
puii. B nccnegosanunn J.J.F. Manzano v coasrT. na-
LMEHTbI C NOAbPKEYHO-MNe4YeBbIM nHaekcom (JIMN)
meHee 0,8 nmenun 6onee BbICOKYIO 4acTOTy rnopa-
XEHUIN 3KcTpakpaHuanbHbIX 6GpaxunouedanbHbiX
aptepun (15% npotme 5%, p = 0,006) n nHTpakpa-
HUanbHbIX 6paxmouedanbHbix apTepuii (72% npo-
B 48%, p = 0,003) Nno cpaBHEHUIO C NaUMEHTaMn
¢ HopmanbHbIM JIMN. B TeyeHue roga HabnoaeHus
y naumeHToB ¢ JINM meHee 0,8 Gbina BhilLie YacToTa
NHcynbToB (15% npotme 10%, p = 0,06), KOMBUHN-
POBaHHbIX  CEPAEYHO-COCYAUCTbIX  COOLITUN
(19% npotue 11%, p = 0,02) n nHdapkTa Mmno-
kapaa (4% npotue 2%, p = 0,07) (29).

B nccneposaHumn S.H. Meves 1 coaBT. ¢ nepuo-
JOM HabnogeHusa 5 net, BkaoymsemM 6880 nauy-
€HTOB B BO3pacTte crtapwe 65 net, 3[A, onpe-
nensasuweecsa kak JINMW menee 0,9, nepeHeceHHas
peBackynapusaums, amnyTaums unm cumMntomel X,
OblN0 NPOAEMOHCTPMPOBAHO, HTO NOPaXxeHue apTe-
PUIN HWXKHUX KOHEYHOCTEN SBASIETCS HE3ABUCKMbIM
NPeAKTOPOM mwemmnyeckoro nHeynerta (30).

MX v nopaxeHne no4YeyHbIX apTepui

PacnpocTpaHeHHOCTb BOBJIEYHEHUS MOYEYHbIX
apTepuii B CUCTEMHbIA aTepPOCKIEPOTUYECKUN
NpPOUECC y NaunMeHToB MMEHHO ¢ X OTaenbHO He
n3yyanacb, O4HaKO VMEKTCS JaHHbIE O NaLMeHTax
¢ 3MA. B nccneposarum A. Ahmed, npoBegeHHOM
B KyBenTte, npu aHrnorpadun 4yactora 3Ha41MmMoro
nopaxeHusi noyeyHblx aptepuii (6onee 50% no
anameTpy) coctasuna 7,07%, ogHako npu nopa-
XEHUN NOAB3A0LLIHbIX U 6eApPEeHHbIX apTepuin oHa
coctaBuna 93,3 n 86,6% COOTBETCTBEHHO, MpW
9TOM Y NALMEHTOB C BbISIBJIEHHBIMWU CTEHO3aMM MO~
4YeYHbIX apTEPUIA HAPYLLEHN 3HAYMMOro HapyLue-
HUS1 MOYEYHON PYHKUMM He Obiio BbisiBNeHo (31).
B opyrom nccneposaHum J. Amighi n coasT. pac-
NPOCTPAHEHHOCTb 3HAYMMOI0 MOPAXEHUS MoYey-
HbIX apTepuin coctaBuna 15,6% y nauMeHTOB
Cc cuMmnToMHbIM 3M1A, KOTOpbIM MPOBOAMNACHL pe-
Backynsipu3aums, npu 3TOM PUCK CMEPTU B 3TON
rpynne 6bin Bbile B 2,93 pasa, a puck Hebnaro-
NPUSTHONO CepaevYHO-cocyaucToro 3aboneBaHus
(CC3) B 1,87 pa3a.

OCHOBHOW TE3UC

PacnpocTpaHeHHOCTb NopaxeHusi apTepuini apyrux
OacceiiHoB y nauueHToB ¢ MX gBngeTcs o4eHb BbICO-
Koii. Mpu neyeHUn NauMEeHTOB AAHHOI rpynnbl 60Nb-
lIOoe BHUMaHWEe CrnepyeT yaenstb yrny6neHHomy 06-

cnefoBaHUIO, HanpPaBNIEHHOMY Ha paHHee BbisiBJieHUe
nopaxeHuii KOPOHapPHbIX, OpaxuouedanbHbIX, MOYEY-
HbIX apTepuiA, a Takxke Apyrux nepudepuyeckmx apre-
pUii C LEeNbl0 CHUXXEHUS CepAeyYyHO-COCYAMUCTbIX OC-
JIOXKHEHUIA U CMEPTHOCTW.

ONATHOCTUKA

Bonpock! AMarHOCTUKM OCTATOYHO NOJSIHO U NOA-
poBGHO paccMaTpuBaloTCst B MOHOrpadusix n pyko-
BOACTBAXx Mo JAaHHOM TeME, a TakkKe B AENCTBYIOLLMX
HaUMOHaNbHbIX pekomeHgauusx. OgHako CTouT ak-
LEHTUPOBATb BHUMAHME Ha HEKOTOPbLIX OPUEHTUPAX,
ABMSIOLMXCSH KPUTEPUSMU YCTAHOBKN AMArHo3a,
a TakkKe KOHEYHbIMW TOYKaMu B MCCNenoBaHUSAX
1 nokasatensamm apdekTMBHOCTM Tepannu.

OuctaHuua 6es6oneBoit xoabobl (ABBX) —
onpenenseTcs Kak pacctosHue, npomngeHHoe na-
LMEHTOM 40 BO3HUKHOBEHUS 605K (32).

OvcTtaHuua 6oneBou xoabobl (ABX) - auc-
TaHums, KOTOpyo nauueHT ¢ X npoxoguTt, npeo-
nonesas 60nb.

MakcumanbHag aucTaHums xoab6obl (MAX) —
onpenensieTcs kKak AUCTaHuus, MOocie KOTOPOW
naumneHT ¢ MNX MoXeT NponTK 40 NOSHOW OCTaHOB-
kn. CknagbiBaetcs U3 nokasatenen AbbX n ABX.

JlogbkeyHo-nneyeBo uHpekc (JIMA) -
paccyMTbiBAeTCS Kak COOTHOLUEHME CUCTONMYe-
ckoro aptepuanbHoro gaenexus (CAL), namepen-
HOrO Ha JIoaphkKe 1 nieye (puc. 4).

Uccneposanue JIMA pekomeHpyeTcs B Kade-
CTBE HEWHBA3WBHOIO TECTa NEPBOM JIMHUW AN
NOATBEPXAEHMS NOPaXeHUs nepndepnyeckmx ap-
Tepwuii y naumeHToB ¢ X (33), n xoTa B uccnegosa-
HUSIX MPEACTaBNEHbl PadHble LMdpbl YyBCTBUTESb-
HOCTU 1 cneundUYHOCTM OaHHOro nokasartens (34),
JIMN aBngetca BanuaMpoOBaHHLIM METOOO0M MofA-
TBEPXOEHMS COCYOANCTOM 3THOoNorum 3aboneBaHns
(35) y 6onblUIMHCTBA NaUMEHTOB. VcktoueHne co-
CTaBNsAOT 60JSIbHLIE C BbIPXKEHHLIM KasibLIMHO30M
apTepuii, KOTOPbIA YaCTO COMNPOBOXAAET CUCTEM-
Hble 3a601eBaHNS, ANTENBHBIA NPUEM [TIOKOKOP-
TUKOCTEPOMIOB, CaxapHblil auabeT, TepMUHANbHblE
cTagnmn XpoHnyeckon 6onesnn noyek (XBI). B aTux
CUTyaumsax B CBSI3M C TEM, YTO apTepust I0ABIKKM
Hecxumaema, CALl Ha Hell He ynaeTcs U3MepuThb,
HECMOTpPS Ha pa3ayBaHue MaHxeTbl 6onee 250 MM
PT.CT., NMO0 CUCTOSINYECKOE AABSIEHME HA NOAbIX-
Ke yoaeTcsd U3MepuUTb, HO OHO ropasao BbILLE, YEM
JaBfieHne Ha MJIeYeBoOn apTepumn, B peaynbraTe
umdpbl JINA MoryT 3Ha4MmMO NpeBbILWAaTb HOpMasib-
Hbll Anana3oH (36). Y Takmx naunmeHToB B Ka4eCcTBe
JOMONHUTENIbHOrO METo[a MUCCNenoBaHUa MOXeT
ObITb MCMONB30BAH ManbLENIeYeBoOn NHOEKC, AB-
nsawowmnca 6onee TouHbIM, yem JIMNW, nokasarte-
neM B Oa@HHOW koropTe O0JbHbIX (Mfowanb nof,

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT

ROC-kpueoit 0,92 npoTue 0,65) (37).



WHTEPBEHLIMNOHHAST AHITMOJ10M Vs

MBBA MorpaHN4HOE 3HaueHIe

[Lonnnep
7

3NA

MakcumanbHoe gasnexHve

YKanobbl Ha HanMyme cumnTomoB MX

Y
[ n<oo | [ nmog-14 | | nm>1a4 |

v v v

JononHuTenbHble MeToabl Manbuenneyeson
nunarHoctmkm (JTMA ¢ Harpy3koit) VHOEKC

v v

| [unarHos cocyauctoi MNX noaTeepxaeH |

0-0,4 - Taxenoe 3MA

lMneyesas \3'.\1

apTepust

Bokepus J1.A., Mokposckuii A.B. n ap. HaumoHanbHble pekomeHaaumm
Mo AMarHOCTVKE 1 NIeYEHMIO 3a601eBaHNIN apTEPUIA HUXKHNUX KOHEYHOCTEN.
M., 2019. 89 c.

Ha NoAbIKKe ¢ Da Het
nnn=
MakcumanbHoe aaBneHme Mouck
Ha nneve KOH;?SE:;%“;_;'GTSA%%””” anbTEePHATUBHOMO
amarHosa
JINW > 1,4 He uamepumo * He adpdpektuena O¢dekTneHa
1,0-1,39 - Hopma P n
_ _ aCCMOTPETL BOMPOC POOOMKNUTL
0,91-0,99 — norpaHoe 3HaNeHue 06 onepaT1BHOM leHeHUN KOHCEPBATUBHYIO Tepanuio
0,41-0,99 - ymepeHHas TaxecTtb 3MA

Writing Committee Members; Gornik H.L., Aronow H.D., Goodney PP. et al.

2024 ACC/AHA/AACVPR/APMA/ABC/SCAI/SVM/SVN/SVS/SIR/VESS guideline for
the management of lower extremity peripheral artery disease: a report of the
American College of Cardiology/American Heart Association Joint Committee on
Clinical Practice Guidelines. J. Am. Coll. Cardiol. 2024, 83 (24), 2497-2604.
https://doi.org/10.1016/j.jacc.2024.02.013

Puc. 4. 'amepeHmne n ocHoBHble nokasatenu J1MU (5).

YyBCTBUTEJIbHOCTb U cNeundPnNYHOCTb

noka3zatens JIMU B uccnepoBaHnsax

Moporoeoe 3HavyeHme JIMN meHee 0,9 accoumn-
POBaHO C MOBbILLEHHLIM PUCKOM CepaeyYHO-COoCy-
ONCTbIX COBOLITUIA 1 CMePTHOCTU. Tak, He3aBuUCK-
Mbilh Bknag, JINMW B oueHKy cepaeyHo-cocyamucToro
pucka bl TakKe A0Ka3aH MexayHapoaHbIM MeTa-
aHanM30M COBOKYMHbIX JAHHbBIX MPOBEOEHHbIX UC-
cnepoaHuii (480 325 yenoBeko-neT HabNAEHNIA,
24 955 myxuumH n 23 339 xeHuwmH) (38), cxogHble
OaHHbIE NOJIy4EHbl B APYrX UCCNEA0BAHUAX N Me-
TaaHanm3ax (39, 40). Mpun aTOM mMccnegoBaHUs,
oueHuBatowme samsHue JIMM Ha NporHo3 KoHeu-
HOCTW, orpaHuyeHsl. B nccneposarHmm ARIC 6bin0
NPOAEMOHCTPMPOBAHO, 4TO Oonee Huskui JIMA
ObIn accoummpoBaH ¢ nobiweHnem pucka KNMHK
n amnytaumm (41), ogHaKo 3TW AAHHbIE OTHOCATCS
K 00Llen nonynsuum naunueHToB, a He K 6ONbHbIM
c MX, Tem Gonee nonyyaroLWmM NeYeHme.

JIMN He MOXET aBNATbCA NokasaTenem, onpe-
OEeNgoWwmMm nokasaHns K onepaTtMBHOMY JIEYEHUIO
B HacTosuee Bpems. B 2007 r. B Mexo0bLiecT-
BEHHOM KOHCeHcyce no nedeHuto 3MA (TASC II)
JINMN meHee 0,5 cuntancsd npegukTopom yxyalie-
HUs TeyeHus MX (HanpumMep, HeobXxoaUMOCTH one-
paumn uam amnytaymum) ¢ KoapOULMEHTOM pu-
cka 2 no cpaBHeHuto ¢ JIMN 6onee 0,5% (42).
OpHako € TOro BPEMEHM NOAX0[, K IevyeHunio 3abo-
JIEBAHNS U3MEHWICS, a KIIMHNYECKNEe PeKoMeHa-
LMM HEOOQHOKPATHO nepecmarpusBannuce. B cospe-
MEHHbIX OOKYMEHTaX, PernaMmeHTUPYIoWnX feye-

Hue 3MA, npu nwbbix nokasatenax JIMA
ornepaTuBHOE JieYeHne paccMaTpuBaeTCs TOJIbKO
NpU OrpaHNYeHnn QOYHKLMOHANIBHON aKTUBHOCTU
N He3PPEKTMBHOCTM KOHCEPBATUBHOW Tepanun (6).

OCHOBHOW TE3UC

JINMUA gBngeTcs cepbe3HbiM MapKepoOM CepAeYHo-
COCYAMCTOrO0 pUCKa, HO HEe CHYXUT napaMeTpoMm
MU KpUTepueMm, onpeaensiowmmMm HeoO6X0AMMOCTb
onepaTuBHOro ne4yeHus naumenTa c MX.

ONMPOCHUKHN

[ns oueHKM MCXOOHOro COCTOSIHWUS MaLMEHTa,
a Takke apdeKTMBHOCTM Tepanun B UCCNeaoBaHn-
X MPUHATO MCNONb30BaTb CTAHAAPTM3MPOBAHHbIE
onpocHukn. OnpocHuk Rose, n3eectHbi kak WHO/
Rose Claudication Questionnaire, 6bin paspaboTtaH
ewe B 1962 . (43).

BanHbyprckuin (ECQ) onpoCHUK Ans NauneHToB
¢ MNX cocTouT U3 5 BONPOCOB, KacarLmxca 60nu
B HXHUX KOHEYHOCTSIX MpW Harpyske 1 B Mokoe,
B 6-M BOMpOCe naumeHTam Heobxoanumo 6bino yka-
3aTb pacnonoxeHne 601 NPSIMO Ha CXEME HUXHUX
KOHe4HocTen (44). HecMoTps Ha TO 4TO OMPOCHUK
NEpPBMYHO AEMOHCTPUPOBAS OYEHb XOPOLUME MO-
KaszaTtenm 4YyBCTBUTENbHOCTM U CREUndUYHOCTU
(45), B panbHENWNX nccnegoBaHnsaX 3T AaHHble
He OblIM MOATBEPXAEHbI. Tak, B MCCAen0BaHUM
S. Ibeggazene n coaBT. ECQ npogemMoHcTprpoBan
yyBCTBUTENbHOCTL 46,8% (95% AN 27-65%),
cneumdunyHocTb 63,2% (95% O 43-82%) n Tou-
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HocTb 53,0% (95% OWN 43-63%) (46). Ncnonb-
30BaHMe OMPOCHMKOB MO3BONSET WAEHTUDULN-
pOBaTb HEKOTOPbLIX MALMEHTOB C CUMMTOMaMW,
HO 3aHMMAaeT MHOIO BPEMEHW M HA CEerofHs He
NPUMEHSETCS B PYTUHHOM NPaKTUKe, NCMob3yeT-
CS1 TONbKO MPU NPOBEAEHUN KIIMHUYECKUX MUCChe-
nosaHui (47).

OCHOBHOW TE3UC

Wcnonb3oBaHne ONPOCHMKOB B JIeYEHUU NALMEHTOB
¢ NNX umeeT orpaHNyYEeHHYI0 YyBCTBUTENIBHOCTb U Che-
UMPUYHOCTb U MOXET ObiTb PEKOMEHLAOBAHO TOJNbLKO
B CJly4ae NpoBeAEeHUS KIIMHUYECKMX UCCIIe[,0BaHUA.

ANDODEPEHUUAJIBHASA
ANATHOCTUKA

OnoddepeHumanbHas guarHocTuka sBAseTcs
KpainHe BaXHOW y NaLMEHTOB CO 3HAYNMbIMU CTPYK-
TYPHLIMW MOPAXEHNAMN aPTEPUIA HUXKHUX KOHEY-
HOCTEW B COYeTaHMM C Apyrumu 3abosieBaHnsSMU
B TOM acrekTe, YTO MOXeT NpefoTBpaTtuTb He-
HYXXHOE OMepaTuBHOE JIEYEHNE apTepuanbHON
naTonornm Unm No3BONAUT BbIGPaTb NMPaBUbHYIO
ornepaTtuBHYO CTpaTerunto iedeHns gpyroro 3abo-
JIEBAHUS, — HanpuMmep naTtosiorMM OMOPHO-ABU-
raTesibHOro annaparta WM Henpoxupypruyeckom
natonorun. Hanbonee yacto anddepeHLmanbHyo
amnarHocTuky Tpebyetcs nposoamTb ¢ X npu na-
TOJIOrMM MO3BOHOYHMKA. Tak, NO AaHHLIM uTepa-
Typbl, 80 30% NauMeHTOB C HelporeHHom MNMX owm-
OO04HO neyaT oT cocyaucTon natonorum (48).

HewnporeHHaa nepemexatiowiasacs

XpoMoOTa

HenporeHHasa nepemexawLwasacsa XpomoTta
(HMX) BO3HMKaET Npu NOSICHNYHOM [ereHepaTunB-
HOM CTEHO3€ — CYXXEHWNM NMO3BOHOYHOIo KaHana Ha
NOSICHUYHOM YPOBHE BCNIEACTBME AereHepaTMBHbIX
N3MEHEHWNI 3NeMeHTOB, 0OPa3YIOLLIMX ero CTEHKM.
Mpn HapacTatoLwen KOMNPECCUN CrNHaNbHbIX KO-
DELIKOB HapVLLAOTCS UX GVHKUMK. YTO COMDOBOX-

[AaeTcs COOTBETCTBYIOLIMMWN HEBPOIOrMYECKUMN
HapyLueHnsamn (49).

Hanbonee BaxHbiM cumnTomom HIX sBnseTca
CUMNTOM MpoBOKauun 60/ B HOre Npu COCTOSN-
HUW, a TakKXe TaK Ha3blBAEMbIN CUMMNTOM TEJIEXKN
cynepmapketa (50), koroa npu HakoHe Brnepea, 3a
cyeT GSIEKCMM NO3BOHOYHOIO ABUraTefibHOro cer-
MEHTa BHYTPEHHWIA 0ObeM MO3BOHOYHOrO KaHana
YBENINYMBAETCS, YMEHbLUAETCS KOMMPECCUs Cnu-
HaJIbHbIX KOPELLKOB, YTO NMPUBOAMUT K YMEHbBLUEHNIO
6onesoro cuHapoma (49). Takke OTANYUTENbHbIM
MOMEHTOM SIBAIIETCS TO, YTO MPU HaINYMM COCY-
ONCTON NaTtoniorum, Kak npaBuio, UMEeTCs MnoJsio-
XUTENbHbIN 3P PEKT 0T TPEHMPOBOYHON XOAbObI,
TO €CTb NauueHT MOXeT yBenninTtb BBEX nytem
TPEHNPOBOK, B TO BpeMs Kak rnpu HMX npu Hannymn
CTEHO3a MO3BOHOYHOIr0 KaHana npu NpPoBeSEHUN
TPEHMPOBOK CUTyaums 6yaeT TONbKO YXyALaTbCs.
MapameTpbl ons anddepeHumnanbHoOn anarHocTu-
kn cocygmucToii n HIMX npencraesnexsl B Tabn. 1.

“3onoTbiM cTaHgapTom” amarHocTukm HIX
SIBNSIETCA MarHMTHO-pe30HaHCHasa Tomorpadus,
Nnpu KOTOPOW BU3YanM3UPYIOTCHA FPbDKM MEXMO3-
BOHKOBbIX AMCKOB, rMnepTpodrpoBaHHbIE MO3BO-
HOYHbIE CYCTaBbl, CTEMEHb VX BO3OENCTBUS HA He-
Bpa/ibHble CTPYKTYPbl, ONpenenserca nokannaa-
UMs N MNPOTSXEHHOCTb CTEHO3a MO3BOHOYHOrO
kaHana (51). Heo6xoanmo NoOMHUTb, 4TO X MOXeT
ObITb €ANHCTBEHHBIM CMMATOMOM CTEHO3a MO3BO-
HOYHOIO KaHana 1 MOXeT He CONpPoBOXAaTbCs 60-
naMu B cnmHe. Takke Hepeako y naumeHToB ¢ X
MOXeT OblTb OOHAPYXEHO coYeTaHMe COCyaMCTOMN
natonorum n 3aboneBaHns NO3BOHOYHMKA.

BaxHO conocTaBnsiTb MMeloLmecs gaHHble 06
aHaATOMUKN MOPAXEHUST apTEPUA HUXKHUX KOHEY-
HOCTEN C KJIMHWYECKO KapTMHOI 3aboneBaHus.
Tak, HanpuMep, OKKJIID3MOHHOE NMopaXeHne apTe-
pvin OUCTanbHOrO pycna KOHEYHOCTU (apTepuil
FONEHN 1 CTOMbI) MPaKTUYECKM HUKOTAA HE SIBASET-
CS NPUYMHON cMMATOMOB MX. BT0 N03BOAUT n3be-

Ta6nuua 1. IudpdepeHumanbHas oMarHocTka CoCyaucTon U HeilporeHHoim MX

MapameTp HewnporenHasa MNX

Cocyaucras NX CwmewaHHag NMX

Bonb B cnuHe MoxeT ObITb

Yalue 3agHas
NnoBepxHOCTb Oeapa

JNokanusauus 6onu

Bonb B KOHEYHOCTAX Ja
ObICTPO NPOXOAWT Noce
NPeKpaLLEHNS Harpy3Kku

Bonb obneryaetca Ha
npwv HaKNoHe Bnepen,

inn 1,0-1,4
OTBET Ha TPEHNPOBOYHYIO Het
xoab0y

MKpOHO)KH bl€ MbILLLbI

Menee 1,0 unu 6onee 1,4

Het MoxeT ObITb

3aHss NnoBepXHOCTbL 6eapa,
NKPOHOXHbIE MbILLLbI

Ja Ja
Het Het

MeHee 1,0 unu 6onee 1,4
Na Het

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT
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XaTb OWMOOK B AMArHOCTUKE M BbiOpaTb BEPHYIO
TaKTMKY OOLLEro NeYeHns nauneHTa.

Heuwemuyeckue npuyHmnHbI

nepemMexaroLwencs XpomMoThbl

PasnunyHble rmMnKoreHosbl, Takme kak 605e3Hb
Mak-Apans (rmukoreHo3 V Tuna) n 6onesHb Typym
(rmmkoreHos VIl Tuna), Takxke 4acTo NposiBASIOTCS
cnabocTbio 1 60/1I9MM B MbILLLAX NPY GU3NYECKON
Harpy3ke. OgHako 9T 3aboneBaHus, Kak Npasuso,
[e0I0TUPYIOT B AETCKOM MAX MOMOAOM BO3pacTe
(52).

“BeHO3Hasi XpOMOTa” MHOMAA BO3HUKAET Npu BE-
HO3HOW HeJOCTaTOYHOCTU U MPOSIBASIETCS YCUNEHN-
em 0osei B UKPOHOXHbIX MblLL@ax npu xoaboe (53).
Mpw 3TOM, Kak NPaBnIo, UMEKT MECTO NPOSBIEHNS
XPOHMYECKOM BEHO3HOW HELOCTaTOYHOCTU, Takue
Kak paclUMpPEHHble BHYTPUKOXHbIE BEHbl (Tene-
aHrMo3KTasnn, PETUKYSSPHbIE BEHbI), BAPUKO3HO-
pacLUMpPEHHbIE MNOAKOXHbIE BEHbI, 0TEK KOHEYHOCTH,
N3MEHEHWE LIBETA N CTPYKTYPbI KOXU (54).

OCHOBHOW TE3UC

Cumntombl MX MoryT ObiTb NPOSBAIEHUEM HE TOJIbKO
COCYAMUCTONM NaToNorMmn, HO U APYrux HeCOCYAUCTbIX
3a0oneBaHuiti. HanbonbLYI0 CNOXHOCTL NpeAcTaB-
naet pupdepeHuymanbHas gUarHoCTMka ¢ HeliporeH-
Hoit MX BBMAY CXOXECTW CUMMNTOMOB, a TaKXe BO3-
MOXHOCTM coyeTaHus 6oJsie3Heil Yy OJHOro nauueHTa.
Cnepyet oueHMBaTb COOTHOLLUEHME NpU3HaKoB 3a00-
JIeBaHUI MHAUBUAYANbHO HA OCHOBAHUU KIIMHUYECKUX
NPOSIBJIEHNA M [aHHbIX AOMNOJIHUTENbHbIX METOAO0B
BVarHOCTUKN.

JIEMEHUE

McecnenoBaHma OEMOHCTPUPYIOT BbICOKYIO 3d-
(PEeKTUBHOCTb COYETaAHUS Pa3NNYHbIX BUAOB KOH-
CEPBATMBHOIO JfeYeHUss — AMETbl, MoaMduKaummn
obpasza Xu3HW, a Takxke ONTUMasIbHO Meamka-
MEHTO3HOW Tepanuu, BKIOYAOLWENn aHTUTPOMOO-
TUYECKYID Tepanuio, CTaTuHbl, OTKa3 OT KypeHus
N KOHTPONMPYEMbIE TPEHUPOBKKU (55). lMpn aTOM
B nogasnsitowieM OOJIbLUMHCTBE Cily4aeB WMEHHO
npaBWIbHO NPOBOAMMAs KOHCepBaTUBHAsA Tepa-
nns ¢ 4OCTAaTOYHOW NMPUBEPXXEHHOCTbIO MauneHTa
K Heli oka3biBaeTcs adpPekTnBHoM 6e3 Heobxoam-
MOCTW OMepaTMBHOMO IeYEHUs 3TUX NALNEHTOB.

AveTa n HyTpUTUBHAaA NogaepXKa

MuueBas ya3BMMOCTb naumeHToB ¢ MX nprob-
petaeT ocoboe 3HayYeHMe C y4eToM TOro, YTo BO
BCEX PernameHTUpYIoLWMX OOKYMEHTax no Bene-
HUIO MaLMEHTOB OTpaXeHa BaXHOCTb PEKOMEH-
Jauui nNo TPEeHMPOBOYHOW xoabbe, HO Mano BHU-
MaHus YOENSEeTCs MOBLILWEHNIO YPOBHSA 3HAHWN
B 06/1aCTU NUTAHUS U TPAMOTHOMY KOHCYJIbTUPO-

BaHWIO MO 3TOMy BOnpocy (42). Kpome Toro, nosbi-
LUeHHble MeTabonuyeckne noTepu, CBSA3aHHbLIE
C GU3NYECKUMM yrpaKHEHUaMU, Takxe TpebytoT
KOPPEKTUPOBOK B 061aCTW NUTAHMS.

B nccneposanun A.W. Gardner n coaBsT. aneta
naumeHToB ¢ X xapakTtepn3oBanacb HU3KUM CO-
JepxaHueM nuTaTenbHbIX BeWecTB, AeduLmToM
BUTAMWHOB, KanbLns, GPYKTOB 1 OBOLLEN, COAep-
Xana CnmwKoM MHOro go6aBieHHbIX CaxapoB, Ha-
CbILLEHHbIX M TPAHCXUPOB, a Takxke 00paboTaHHbIX
NULLEBBLIX MNPOAYKTOB (56). B wnccnegoBaHum
M. Mazidi n coast. y nauneHTtoB ¢ 3[MA Habnoga-
nucb 6onee BbICOKME YPOBHWU TpaHc-9-okTage-
LLEHOBOW KMCNOThI 1 TpaHC-12-0KTagneHoBON K1C-
NOTbI MO CpaBHeHMIO ¢ cyobekTamm 6e3 3MMA (57).

B TeuyeHve nocnegHux neT BOMPOCY MUTAHUSA
naupenToB ¢ 3MA u MX cTtano yaensaTbcs BHMMa-
HWe, 0OHaKo Noka HeT KPYMHbIX PaHAOMU3NPOBAH-
HbIX MCCNeaoBaHWNIM, OLLEHNBAIOLLMX BEXKHOCTb Ane-
Thbl K&K 4HaCTW KOMIMJIEKCHOM Tepanuun. B HacTosdLlee
BpeMS nosiBNsieTcs Bce Oonblle [0Ka3aTesnbCTB
TOro, 4YTO MOBBLILEHHOE COAEPXAHWE KIeT4yaTKM
MOXET CHMXaTb YPOBEHb BOCMAaNeHUs npu nepu-
depnyeckomM aTepockiepose, NPensaTcTByeT Npo-
rPECCUPOBAHNIO MPOLECCA N UMEET MPOTEKTMBHOE
3HayeHne (58). Tak, Hanpumep, B UCCNenoBaHuUmn
D.E. King ypoBeHb C-peakTnBHOro 6eska 6bi1 Hxe
y MauMeHToB, ynoTpebnsaswmx 60NblIOE KO-
4yecTBO knetyatkm (59). YBennyeHne notpebneHus
KneTyaTky Takxe aCCoLMMPOBaHO C YMEHbLLUEHNEM
pucka cMepTn OT Bcex npu4dnH (60).

Moopo6HO pPeKOMeHZALMM MO NUTAHUIO Nauu-
eHToB ¢ CC3 n3noxeHbl B EBpasniicknx KnnmHuye-
CKUX PEKOMEHAALMAX MO MUTAHMIO NPU CEPAEYHO-
cocyamcTbix 3aboneBaHusix. OCHOBHbIE XapakTe-
PUCTUKN 300POBOr0 MUTAHUSA COMMacHO 3TOMY
OOKYMEHTbI NpeacTaBneHsl B Tabn. 2 (61).

Bonpoc o npueme Hanbonee 4acTto Ha3Havae-
MbIX HYTPULIEBTUKOB OCTAETCS OTKPbITbIM Yy Naum-
eHToB ¢ 3IA u lMNX BBMAY OTCYTCTBUS YOeanTesb-
HbIX AaHHbIX 06 9DDEKTUBHOCTM 1 6E30MACHOCTH.
B HacTosilee Bpemsi CyLECTBEHHO M3MEHWACh
napagmrma B HasHavyeHun sutamuHa D. Mpenapat
3a4acTylo HasdHavyaeTcs 6eCKOHTPOJIbHO Kak Bpa-
Yamum NEPBMYHOIO 3BEHA, TaK U BpayaMun-cneuma-
nuctamn. Takxke U naunmeHTbl HaYnMHaT Hepeako
npvem BMUTaMUHOB 6e3 HasHayeHus Bpadya. IATO
NPOUCXOAUT N3-3a HECKONbKMX paHee ony6amnko-
BaHHbIX UCCNEAOBAHUA O CBSA3N HU3KOIO YPOBHS
ButamuHa D ¢ CC3 (62, 63). OgHako B MeTaaHanu-
3e pPaHOOMN3NPOBAHHbIX KIMHUYECKNX MCCNeaoBa-
HUI, BkIoYmBWEM 83291 yyacTHuKa, OoueHMBato-
wnx BnnsHne ButammnHa D Ha CC3, 6bino obHapy-
XEeHO, 4To npuem gobaBok BuTammHa D He Obin
CBSI32H CO CHMXEHNEM pUcKa BO3HUKHOBEHUS Ccep-
Oe4YHO-CcocyancTbix cobbiTuin, WM, wnHcynbTa,
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Tabnuua 2. XapakTepucTika paumoHa 340poBoro nutaHus ansa nauueHtos ¢ CC3 cornacHo EBpasuiicknm pekomeHaaumsam

2024r. (61)

OCHOBy pauroHa COCTaBNAT NPOAYKTbl PACTUTENIbHOIO NPONUCXOXAEHNSA

Lonsa obuiero xupa coctaBnseT He 6onee 30% OT CYyTOYHON 3HEPreTMHeckol LIEHHOCTY paumoHa

[ons HeHacCbIWEHHbIX XMPHbIX KMCAOT He Jo/mkHa npeBbiwaTte 10% CyTOYHON SHEPreTUYECKON LIEHHOCTM PaLMoHa,
PEKOMEHOYETCH 3aMeHa HEHACBILLEHHBIX XMUPHbIX KUCNOT Ha NOAVHEHACHILLEHHbIE XMPHbIE KNCNOTbI

Jlona TpaHCM30MEepPOB XMUPHbIX KNCNOT A0KHA OblTb MeHee 1% CYTOYHON SHEPreTUYeCKON LEHHOCTM pauuoHa.
CnepnyeTt n3beratb NoTpebneHnst TPOAYKTOB C BbICOKUM COAEPXaHNEM TPAHCU30MEPOB XMPHbIX KUCNOT

NPOMBILLNIEHHOIrO NPOU3BOACTBA

OrpaHuyeHune noTpebneHns KpacHoro Msica o 1-2 pas B Hedenio 1 MakCMMasbHOe OrpaHuYeHne/UCKtyYeHne

nepepaboTaHHO MACHOW NPOAYKLIMM

PekomeHayeTcst noTpebnsiTb puiby 1-2 pasa B Heaento, 0CO6EHHO XMPHYIO

He menee 20-25 1 nuLLeBbIx BONOKOH B cyTku (nam 10 r Ha 1000 kkan), npeanoyTUTeNbHO U3 LeIlbHO3EPHOBLIX

NPOJYKTOB M KPYnN

Bonee apdekTnBHO — 30-45 I NULLEBLIX BONIOKOH B CYTKM
He menee 400 r/cyT oBoLien n GpykToB

>200 r oBoLLeit B CyTkM (>2—3 nopuuii)

>200 r dpykTOB B CYTKM (>2-3 nopumm)

30 r/cyT opexos 6e3 conu 1 caxapa

OrpaHunyeHne notpebneHns nuwesoin conn oo <5,0 r/cyt

MoTpebnenune kanus — 3500 mr/cyT, kanbums — 1000 mr/cyT, noga — 150 mkr/cyT

OrpaHunyeHmne notpebneHns cBobOOHbIX Caxapos, B TOM 4Yncne nobaBneHHoro caxapa, oo <10% ot cyTo4Hol

aHeprequeCKon LEeHHOCTN paunoHa

He pekomeHayeTcsa noTpebnaTh caxapocoaepXallye HanuTku, 6e3ankorosibHbIE CNaakMe HanuTkn U GPyKTOBbLIE COKM

He pekomeHayeTcs I'IOTpe6J'IS'-|Tb anikoronb, B TOM Y1Ce U s NpodUnakTuku CC3. besonacHbIx 403 ankorons

He CyLlecTByeT

cmepTHocTK 0T CC3 nnn cMepTHOCTU OT BCEX NMpu-
ymH (64). Y nauymentoB ¢ 3MA n X HasHayeHne
BuTamMmnHa D TpebyeT 0cob0l OCTOPOXHOCTU, MO-
CKOJIbKY B MCC/IeA0BaHUSAX NPOOEMOHCTPMPOBAHO,
4TO M3OLITOK BUTamMuHa D MeLuaeT perynauum goc-
¢gaTHOro obmeHa n dakTopoB pocta Gubpobdna-
CTOB, VHAYUMPYS KanbUuduKaumio CTeHKM apTe-
pun (65, 66). B pekomeHgaumax ACC-AHA 2024 r.
Ha3HayeHne BuTaMmHa D He pekomMeHOOoBaHO na-
uneHtam ¢ 3MA (knacc pekomeHgaumin 3 — Bpeq,).
HasHavyeHne nobaBoK BUTaMMHOB rpynnbl B Takxe
He peKoMeHAOoBaHO (knacc pekoMeHgaumin 3 -
Bpen) (67).

OCHOBHOW TE3UC

MaumenTtam ¢ NX pekoMmeHgoBaHO cobnopeHue cba-
JTAHCUPOBaHHbIN AVETbI C MOBLILLIEHHbIM COAEpPXaHu-
€M KJIeTYaTK1, OrpaHMYeHUEeM HEHACBILLEHHbIX XUp-
HbIX KMCNOT U noTpebGneHus cBOOOAHBLIX Caxapos.
He pekomeHmoBaHO Ha3HayeHue BuTammuHa D BeBuay
nporpeccupoBaHuna KajbLMHO3a apTepuii, Takxe He
PEKOMEeHA0BaHO Ha3Ha4YeHWe BUTaMUHOB rpynnbi B.

OTKas oT KypeHus

OTkas oT KypeHus ABASETCS KtOYEBbIM (PaKTO-
poM B neyveHum MX n npeaynpexaeHum cepaeyHo-
COCYOUCTbIX OC/IOXHEHWNA y 3TOW rpynnbl NauneH-

TOB. [1pOCTON 0TKa3 OT KYPEHUSA MOXET YBENNYUTD
anctaHumio xoabbbl Ha 40% (67). Mpwn aTOM 0TKa3
OT KypeHus ABNSIETCS CJIOXHbIM A8 NaUMEHTOB,
0COBEHHO 19 TeX, KTO MMEET AJITENbHbIA CTax
ynotpebnerns Tabaka. M3 Tex KypusbLLMKOB, KOTO-
pble NbiTalOTCH MpPekpaTUTb KypeHue camocTos-
TenbHo, y 30% cnyyaeTcsa peunams B TeHeHme 72 4,
N TONbKO 2-3% NauUMEHTOB BO3AEPXMBAIOTCS OT
KypeHusi B TedeHne 1 roga. lMpu aTomM nokasaHo,
4TO Jaxe KpaTkoe BpayebHOe KOHCYNbLTUPOBaHWE
OEMOHCTPUPYET yayylleHne nokasaTenen 4acToThl
0TKasa OT 3TOM NpuBbIYKK (68).

CyLLeCTBYIOT pasnnyHble Mepbl 60pbObI C HUKO-
TUHOBOW 3aBUCUMOCTbIO. HO 1 B HAaCTOSILLEE BPEMS
BpayamMu NepBMYHOro 3BEHa M BpavyamMu-creuma-
JIMCTaMmn 9TOMY BOMPOCY YyAenseTcs A0CTaTO4YHO
Mano BHMMaHusa. Tak, uccnenoBaHusl, NPOBeAEH-
Hble B CLUA, NnpoaeMoHCTpMpoBanm, 4To yactoTta
HasHa4yeHns Mep MNo NpekpaLLeHnio KypeHus naum-
eHTaM C 3lA B y4pexaeHusx nepsvyHON Mean-
LMHCKOM NOMOLLUM N CNeunanms3npoBaHHbIX Mean-
LUMHCKMX y4pexaeHnsx BapbupyeT ot 36 o 53%
(69, 70).

B MHOroueHTPOBOE MHTEPHALMOHANBHOE MPO-
cnekTnBHoe nccnegosaHne PORTRAIT 6b110 BKO-
yeHo 1275 naumenToB ¢ 3MA, npu 3ToM 9dDEKTMB-
Hble Mepbl N0 6opbOe C KypeHMEM NMPUMEHSANUCH

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT



WHTEPBEHLIMNOHHAST AHITMOJ10M Vs

Bpayamu crneumanmctamm o4eHb peako: 11% na-
LUMEHTOB noay4mnu ¢apmakoTepanmio U TOSbKO
16% nauneHToB ObINN HanpaeBneHbl Ha oduLManb-
HYIO KOHCynbTauuio creumanucTa gasg orkasa oT
KypeHnus (71).

B Poccuiickon ®@enepaumm npobnieme oTkasa
OT KYP€EeHMS B NOCNefHee AeCATUNETME CTaNo yae-
NATLCS 3Ha4YUTENbHOE BHMMaHue. B 2018 r. Bnep-
Bble OblM ONy6GAMKoBaHbl 0O00pPEHbI N YTBEPX-
OeHbl MH30paBOM KIIMHMYECKME PEKOMEHAALMN
Nno NeyYeHnto CUHOPOMa 3aBUCUMOCTM OT Tabaka,
CUHOpPOMA OTMeHbl Tabaka Yy B3POCHbIX, a Takxe
pekomeHpaunm PoCCUINCKOro pecnnupaTtopHoro
obuiecTtBa n Accoupmaumm Hapkonoros (72). OgHako
OAaHHbIE PEKOMEHAAUUN OPUEHTUPOBAHLI, B Mep-
BYIO O4epelpb, Ha Bpayer MNepBUYHOrO 3BeHa
(kapowonoros, TepaneBTOB, MYJIbMOHOJIOMOB),
NMEIOLLIMX OFPaHMYEHHOE BPEMS Ha NpuemM nauum-
€eHTa, 4YTO genaeT NpPakTUYeCKU HEBO3MOXHbIM
NOJSIHOLEHHOE KOHCY/bTMPOBAHME MO BOMPOCY OT-
kasa oT KypeHusi. Kpome Toro, 4o Cux nop He pas-
paboTaH MOpPSAOK MapLipyTM3auun nauMeHTOoB,
KOTOPbIM HeOOXoaMMa Noa00Has NOMOLLb.

B HacToswlee Bpems AOCTYMHbI Cneaylowme me-
TOAMKM MOMOLLM NaUMEHTAM B OTKA3€e OT KyPeHUs:

1) KpaTKkoe KoHcynbTMpoBaHue. MeToguka,
onucaHHas B EBponencknx pekoMeHgauusx no
npodunakTuke cepaeyHo-coCyamcTbix 3abonesa-
HUI B KIIMHWYECKOWN MNpakTuke S5A (aganTupoBaHO
Ha pycckom s3blke 5C): cnpocuTb, COBETOBATh,
CBEPUTb OMarHo3 (OLEHUTb XenaHwe naumeHTta
OpOCUTb KYpUTb U CTEMNEHb HUKOTUHOBOW 3aBUCU-
MOCTM), COOENCTBOBaTb, COCTaBUTb pacnmcaHune
(73, 74);

2) cTpaTernyeckoe KOHCynsTupoBaHue. NpoBo-
ONTCS C nauneHTamMm, rotToBbiIMU BPOCUTb KYPUTb.
B pamkax cTpaTern4eckoro KOHCYNbTUPOBAHMUS
Bpay 00CYXJaeT C NauMeHTOM TOYHYIO OaTy OTka-
33, BaXHOCTb MOJIHOrO BO34epXaHus oT Tabaka,
[aeT CoBeTbl 0 AENCTBUSAX B CUTyauusax, KOTOpble
MOryT Bbl3BaTb CPbIB (BOJIHEHME, CKyKa, ynoTpe-
GneHne ankorons), a Takxke pekoMeHayeT cnocobsl
NPEOOONIEHNSA BHE3aMNHOro >enaHus 3aKkypuTb
(paccnabneHve unu rnybokoe meaneHHoe 6pioLu-
Hoe apixaHue) (75);

3) MOTMBaALMOHHOE KOHCY/IbTUPOBaHue. NpoBo-
ONTCS C NauyeHTamm, KOTOpbIE HE FOTOBbI K OTKa3y
B Gnumxariee BpeMs. MOTUBALMOHHOE KOHCYNbTU-
pOBaHME HaMpaBfiEHO HE HAa HEMEAJIEHHbIN 0TKas3
OT KYPEHUS1, a HA NOBbILEHNE MOTUBALMN U CTENe-
HW FOTOBHOCTW MaLMEHTOB K OTKa3dy OT KypeHus,
a Takke Ha BbISBIEHWE W MPEOAONEHNE ambu-
BaJ/IEHTHOIO OTHOLLEHMS NaumeHTa K COOCTBEHHOM
NPVBbLIYKE KYPEHUS, MEPECMOTP LEHHOCTEN W

NPUOPUTETOB, MNPEOAONEHNE HEYBEPEHHOCTU
B CBOMX CUax B OTKase OT KypeHus (74);

4) rpynnosas Tepanus — “LLkonbl 300poBbs”;

5) HukoTUH3amecTuTenbHas Tepanua. lpen-
CTaBfieHa TpaHcaepmanbHelMKu dopmMamun (nna-
CTbIpW), XeBaTeSlbHbIMU PE3UHKaMK, MOAbA3bIY-
HbiIMW Tabnetkamun, A03UPOBAHHBLIMU CAPESMU
Ons cnn3ncTor 060104kM NonocTn pta. Cxema Ha-
3HAYEHUS U OJIUTENIbHOCTb NMPUMEHEHUS pPasnuny-
HbIX GOPM HUKOTUH3aMECTUTENIbHOWN Tepannuu pas-
pabaTbiBaeTCs MHAOMBMAOYANbHO C Y4€TOM CTaxa
KYPEHUS1, KONMMYECTBA BbIKYyPMBAEMbIX CUraperT,
CTENEeHN HUKOTUHOBOM 3aBMCUMOCTN;

6) dapmakoTepanust HUKOTMHOBOW 3aBUCUMO-
CTW — B HaCTOSILLLEe BPEMSA OrpaHn4yeHa B CBA3U
C HepoCTaTO4YHOWM AOCTYNHOCTbIO HEOOXOAMMbIX
dapmakonornyeckmx npenaparoB B Poccuinckon
denepaunn, a Takke OpraHNM3aLUMOHHLIMU CIOX-
HOCTSIMM.

UuTtnamH — H-X0onMHOMUMETUK, €UHCTBEHHbIN
OOCTYMHbIM HA POCCUINCKOM PbIHKE mpenapaT Ans
NIEYEHUS HUKOTMHOBOM 3aBucumocTn. OpHako
B MHCTPYKLUMM MO NMPMMEHEHNIO MpenapaTa atepo-
CKJ1IepO3 1 BO3pacT cTaplue 65 net ykasaHbl Kak
npoTmBonokasaHme. Kpome 1oro, ykasaHbl AaHHbIE
0 IEKapCTBEHHOM B3aMMOLENCTBUN CO CTaTMHAMMU
N aHTUTMNEPTEH3UBHBLIMI NPEnapaTamu.

Taknm 06pa3omM, BO3MOXHOCTb MPUMEHEHUS
npenapaToB A 0Tkasa OT TabakoKypeHus y nauu-
eHToB ¢ [NX kpaliHe orpaHudeHa. OCHOBHbIE cpef-
CTBa BO3OENCTBUS MOryT ObiTb COCPEOOTOYEHbI
B 0011aCTN KOHCYNbTUPOBAHUS U HUKOTUH3AMECTU-
TENbHOM Tepanuu.

MoagpobHo MHpopMaums 00 anropuTMax KOH-
CYNbTMPOBAHUS MaUMEHTOB MO dakTopy pucka
KypeHust Tabaka npencrtaBneHa B Metoamyeckux
pekoMmeHgauusax “OpraHusaumsa npoBeaeHns npo-
pnNaKkTMYeckoro MeguuMHCKOro ocmMoTpa n Aamc-
naHcepusauumn orpeaesieHHbIX rpynn B3pOC/oro
HaceneHusa” Grey “HMUL, TIIM” M3 P® nopg pe-
nakumern O.M. OpankuHon (76).

OCHOBHOW TE3UC

Ons naumeHToB ¢ NX pekomeHa0BaHO UCNOJIb30BaHNE
BCEX BO3MOXHbIX METOAUK AJiA OTKa3a OT KypeHus.
Ha nepBu4yHOM Npueme Bpa4oM-XMpyprom Heooxoau-
MO MpOBeJEeHNEe KPaTKOro KOHCY/IbTUPOBaHUS, Janee
PEeKOMEeHA0BaHO HanpaBJieHue K ncuxoTepanesTy Ans
NpoBefieHns CTpaTern4yeckoro MU MOTUBALMOHHOIO
KOHCYNbTUPOBaHUS. Taioke B pamMmKax Ne4eHuUs nauueH-
Ta MOXeT ObITb UCNONIb30BaHA HUKOTUH3AMeCTUTE b~
Has Tepanusi, He0OX0AUMO CO3[aHME NMPOrpaMMm Ha-
6n0aeHna 3a NauMeHToOM AJis JieYeHUs HUKOTUHOBOWA
3aBUCMMOCTMU.
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MEOAUKAMEHTO3HOE JIEHEHUE

Tepanusa pnga Koppekuumn

apTepuanbHO NMNepTeH3un

[MoBbiWweHHOE ALl N3MEHSIET XEeCTKOCTb COCyau-
CTON CTEHKW, 4YTO B KOHEYHOM MUTOre npuBOAMT
K NPOrpeccrMpoBaHnIO aTepockneposa 1 pemoae-
IMpoBaHuIo apTepuit. BaxHo koHTponuposatbe AL
y naumeHToB ¢ X ¢ uenbio npeaynpexaeHns npo-
rPECCUPOBaAHNSA aTEPOCKIEPO3a, a Takxke npeay-
NpPexneHnss BO3MOXHbIX CEPAEYHO-COCYANCThIX
kaTtacTpod B Apyrux baccenHax (77).

LieneBble nokasatenu

apTepuanbHOro gaBJjieHUs

Tepanuein NepBor NNHUM B NIEYEHUU TUNEPTO-
Huyeckor 6onesdnu (I'b) y naumeHToB ¢ MX asnsioT-
CH MHrMOMTOPbI aHMMOTEH3UHNPEBPALLAIOLLENO
depmeHTa (MAMND) 1 GnokaTopbl PeLEenTopoB aH-
rmoteHsnHa (BPA), nockonbky Ana aton rpynmnbl
npenapaTtoB [0Ka3aHO CHWXeHWe HebnaronpusaT-
HbIX CEPOEYHO-COCYANCTbIX MCXOAOB Y NALMEHTOB
¢ 3MA (78, 79). CornacHo pekOMeHOaunsam
Poccuiickoro kapguonoruyeckoro obuiecTtsa
(PKO), naumeHTtam ¢ I'b B coveTaHunn ¢ nepudepun-
4eCKMM aTepPOCKIEPO30M, YUUTLIBAS BEICOKUIM PUCK
MM, uvHcynbTa, cepaevyHor HeLoCTaTO4YHOCTU W
CepaeyHo-CocyamMCcTon CMepTU, PEKOMEHOYeTCs
Ha3Ha4YeHne aHTUrMNePTEH3NBHOM Tepanun ¢ 40o-
cTmxeHmem uenesoro AL meHee 140/90 mm pT.CT.
(80), opHako B EBpoOneickmx pekomeHgaumsax ans
nauneHToB ¢ nepmpepnyeckuMm aTepockiepo3om
YCTaHOBJEHbI LieneBble 3HaveHns ALl 120-129/80
MM PT.CT. 019 naumeHToB Mosioxe 70 net n 130-
139/80 mm pT.cT. ana naumeHTtoB ctapwe 70 net
(4), B amepukaHckux pekomeHgaumax 130/80 mm
PT.CT. (6).

B HacTosawee Bpema ond nedeHns I'b ncnonssy-
loTca 5 knaccoB npenapatos: MAMN®, BEPA, 6eta-
aapeHobrokaTopbl, 6/10KaTOPbI KanbLMEBbLIX KaHa-
JIOB N ANYPETUKM (TMasmabl N TMa3naonoaobHbIe)
B PasfiMyHbIX KOMOMHAUMSAX, KOTOPbIE 3aBUCAT OT
KOHKPETHOM KIMHMYeCKon cuTyauuun. MoapobHo
TakTUKa Ha3Ha4YeHUsl aHTUTMNEPTEH3UBHONM Tepa-
num na3noxeHa B pekomeHpaumsax PKO 2024 r.
“ApTepuanbHas runepteHans y B3pocsbix” (80).

MaumenTbl ¢ B B coyeTaHun ¢ nepudepunye-
CKMM aTepOCK/IEPO30M BbIAENEHbI B OTOENIbHYIO
rpynny, B CBSA3N C KpPalHe BbICOKUM CEepae4HO-COo-
cyancTbiM puckom. Bcem naupentam ¢ I'b 1 nepu-
depuryeckum aTepockepo3oM PeKOMEHO0BAHO
Ha3HayeHMe KOMOWHMPOBAHHOW Tepanuu UHOWIu-
TOPOM PEHUH-AHMMOTEH3UH-aIbAOCTEPOHOBOM CU-
CTEMbI M @aHTaroHmcTa kanbums nnm gnypetuka (80).

MeTaaHann3 11 KINMHMYECKUX MCCNeo0oBaHUN
nokasas, 4To npuem 6eta-b610kaToOPOB HE OKa3bl-
BaJl HEraTUBHOIO BANSIHMS Y NALMEHTOB Ha Makcu-

MaJIbHYIO AMCTaHUMIO XOAbObl U AMCTaHuMio 6e3-
6oneBoii xoapbwl (81).

OCHOBHOW TE3UC

MauuneHtom ¢ MX Heo6X0AUM KOHTPOSb 32 TEYeHUeM
apTepuanbHOW rMNepTeH3un C AOCTUXEHUEM uene-
BbiX 3HavyeHuin ALl menee 130/80 mMm pr.cT.
Mpenapatamu BbIOOpPa ANa nevyeHUs apTepuasnbHOM
runepteH3um y nauueHtoB ¢ MX aensiorca AN
n BPA. BeTa-6nokaTopbl He MPOTUBONOKa3aHbl NaLU-
eHTam c MNX.

Tepanua caxapHoro guaberta

Y nauneHToB ¢ caxapHbiM anabetom (C) n 3MA
CKOpoCTb nporpeccupoBaHust 3MA 3HAYUTENBHO
BbllLe, YeM Yy naumeHToB 6e3 C/, (82, 83). Kpome
Toro, y naumeHtoB ¢ C/1 vauwe passusaetcsa KMHK
N Bblle PUCK aMmnyTaunm KOHeYHoCTH (84).

Mo pekomeHpauuamMm AmepukaHckon auabetu-
4yeckom accounaumm onsg NnpenynpexaeHns MMkKpo-
COCYAMCTbIX OCNOXHEHMIA HEOOXOOMMO OOCTUraThb
YPOBHS MMKMPOBAHHOIO reMornobuHa y 60nbLUINH-
CTBa NaumeHToB mMeHee 7% (85). 3HaueHusa 7,5-
8,0% nnm paxe HeMHOro Bbille MOryT ObiTb pac-
CMOTPEHbI /1 NAUMEHTOB C TSXKENOW rmnornuke-
MWer B aHaMHes3e, NPOrHo3npyemMo OrpaHnYyeHHOM
NPOAOIKNTENBHOCTBIO XWU3HW, MO3AHUMU OCOX-
HEHUAMM, TSHXKENBIMU COMYTCTBYIOLWMMM 3a00neBa-
HUSMW N Ons TeX, Y KOro LeNeBble 3HAYEHUS He
OOCTUraloTCs, HECMOTPS Ha MHTEHCMBHOE 00y4ye-
HME CaMOKOHTPOMIO U 3dPEKTUBHbIE O03bl He-
CKOJIbKMX CaxapOCHMXaloWMX NpenapaTos, BKIIO-
yast MIHCYJIMH (86).

MetdopmuH

MeTdopMuH sBnsieTcs Hanbonee 4acTo Ha3Ha-
YyaeMbIiM MepopasibHbIM CaxapOCHUXaLWWM npe-
napatomM npu avabete 2 TMna 1 MMeeT XOpPOoLnii
npodunb 6e30nacHoCTH.

BaxHO OTMeTUTb nnenoTpornHele 3pPeKTh
MeTPOpPMUMHA, TakMe Kak CHUXEHME BblpabOTKM
aKTUBHBIX GOPM KMCOPOaa, CHUXEHNE CUCTEMHO-
ro BOCManeHuss n MHrMbnpoBaHNe MUTOXOHOPU-
aNbHOM ANCOYHKUMK, 1 3TN 3D DEKTbI peanmsyioT-
CS1 HE3ABMCMMO OT MNKEMNYECKOTO KOHTPONS (87).
Micxoos m3 OCHOBHbIX 3BeHbeB mnartoreHesa [1X,
3TN 3ddEeKTbI MOrYT ObITb BbIFOAHbI 7191 NALMEHTOB
C OaHHOM HO30J10rMeN.

MHrubmutopbl HaTPUN3aBUCUMOTO

nepeHoCcUYMKa rMioKo3bl 2-ro Tuna

NHrMburTopbl HATPMIA3aBUCMMOrO NEPEHOCHMKA
FIIOKO3bl 2-ro TMna amMnarmmdo3nH, ganarnmndo-
31H 1 KaHarnnM$o3unH B nccneposaHuax EMPAREG
(88), DECLARE-TIMI (89) n CANVAS (90) npeg-
CTaBNSAOT AAHHbIE O MOJIOXUTESIbBHOM BANSHUN Ha

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT
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cepleyHo-cocyaucTble UCcxodpl, Takme kak CMepTb
ot CC3, dartanbHble 1 HecmepTenbHblie VIM n nH-
cynet. Kpome Toro, B mccnegoaHun EMPAREG
(88) BbINO NMPOAEMOHCTPUPOBAHO CHUXEHME Yac-
TOTbl amnyTaumin B naumeHToB ¢ 3MNA n C/1, a kaHa-
rmMnudnasnH B PETPOCNEKTMBHOM aHanuae noj-
rpynn npoaeMOHCTPUPOBAN YBEIMYEHNE 4acTOThl
amnyTauMin (B OCHOBHOM 3TO Oblnn amnyTauum
nanbLeB), C Y4eTOM 3TMX [OAHHbIX MPUMEHEeHUe
kaHarndnasmMHa B HacTosllLlee BPeEMsS He peko-
MEHA0BaHO y naumeHToB ¢ 3M1A (91).

AroHucTbl peuenTopos

rnokKkaroHonogoOHoro nentuga-1i

(rnn-1)

HecMOTpsi Ha OTHOCUTENBHO HEeLABHIOK pa3spa-
OOTKYy 3TWUX MpenapaToB, MeXAyHapOAHble PYKO-
BOACTBA MPU3HAOT NpPenmyLLecTBa 3Toro knacca
npenapatoB ona nedeHnsa CL 2 tuna. Bce aroHu-
cTbl peuentopoB [TIM-1 3HaYMMO CHWXAIOT ypo-
BEHb MMNKMPOBAHHOIO remMornobuHa y nauneHToB
¢ C 2 Tmna v HegOCTATOYHLIM MIMKEMNYECKUM
KOHTPONEM Ha dOHe Tepanum nepopasnbHbIMK ca-
XapocHmXawLwmmMmm npenapartamu. 1o cpaBHEHMIO
C OPYrMMK CaxapOoCHMXaKLWMMN npenaparamm
aroHucTbl peuentopos MMM-1 obecneymBaioT nyy-
LA TMUKEMUYECKUIA KOHTPOSb, 06nagas oonon-
HUTENbHLIM MPENMYLLECTBOM B BUOE CHUXEHUS
mMacchl Tena (92). Kpome 1oro, aTu npenapartbl No-
Kasanu CBO CMOCOOHOCTb CHMXATb CepaevHO-COo-
CYOMCTYI0 CMEPTHOCTb Y naumeHToB ¢ CL 2 Tuna.
Tak, B uccnegosaHum SOUL, Bknouymsem 9650
Y4aCTHUKOB, PUCK HEBNaronpusTHOroO CepaeyHo-
ro-coCygMcToro Mcxoga, KOTOpbIA Onpeaensscs
KaK KapamoBacKynspHash CMepTb, HedaTasibHbIN
NHMAPKT W HedaTanbHbI UHCYNbLT, Obl HUXE
B rpynne nauueHToB, MOJyYaBLUMX CemMarnytmg,
(ona nepopanbHoOro npuema), Yem nnauebo, Ha
14%. Kpome TOro, B uccnenoBaHum 6610 nokasa-
HO, YTO cemMarnyTuz Oas nepopansHoro npuema
CHMXan 4acToTy HebnaronpusiTHbIX COCYAUCTbIX
COObITUIA HE3ABUCMMO OT COMYTCTBYIOLLErO npue-
Ma WHIMOMTOPOB HATPUN3aBMCUMOrO NEPEHOCHN-
Ka rMoKo3bl 2-ro TMna n kKoMbuHauusa aTux npena-
patoB 6e3onacHa (93).

B HacTosilee Bpems nMpoBOOATCS mMccnenosa-
HWS, KOTOPbIE OLEHNBAIOT BO3MOXHOCTb arOHNCTOB
[MM-1 BANMATL N Ha KAYE€CTBO XW3HW MNALIMEHTOB
C nepudepuryecknm atepockneposom n CL 2 tTuna.

B nBoiHOM cnenom nnauebo-KoOHTPOIMPYEMOM
nceneposaHnun STRIDE, Bcero BKIIOYMBLUEM
792 naumweHTa (MOPOBHY B rpynne cemarnytuga
n nnauebo), yepe3 52 Hen HabNOOEHMS B rpynne
cemarnytnga Oblv nokasaHbl CTaTUCTUYECKM 3HA-
YUTENBHO JyHLWIME Pe3ynbTaTbl B MaKCHMMasbHOM
OMcTaHumm xoapbbl N0 cpaBHeEHMIO ¢ nnauebo npu

OTCYTCTBMM 3HAYUMbIX PA3NNYUNIA B NOOOYHBLIX 3P-
dekTax mexay rpynnamu (94).

UHrubuTtopbl aunentugunnentnpasbl-4

(ANn-4)

NHrnéutopsl AMM-4 B uccnenoBannsax EXAMINE
(95) n TECOS (96) nokasanu He ToNbKO 3PP eKTnB-
HOCTb B KOHTPOJIE MIMKEMUU, HO U CEPAEYHO-CO-
cyoucTtyto 6e30MacHOCTb Y NMauMEHTOB BbICOKOrO
cepaeyHo-cocyguctoro pucka. OgHako B 3HAOO-
KPWHHOW Kapauonornn ata rpynna npenapaToB
NPUHATA KaK KlacC caxapoCHMXaloLWmx npenapa-
ToB, 6e30MacHbIX, HO He JaloWyx Kakoro-nmbo
npeumMyLlecTsa B ieyeHnn naumeHTos ¢ CL 2 Tuna
n CC3 (97).

UHcynuH

na nHcynuHoTepannn He CyLLEeCTBYET mnccne-
[OBaHUIN KOHEYHbIX ToYeK y nauneHToB ¢ MNX. MHcy-
NVH cneayeT ncnonb3oBatb y 60nbHbIX CL, 2 Tna
TONMbKO B Clly4ae Haln4yms CeEpOeyYHO-COCYAMNCTbIX
OCJIOXXHEHWUI 1 TONIbKO MOcne onTuMmn3aumm nepo-
panibHOWM caxapocHmxatowen Tepanun (91).

OCHOBHOW TE3UC

CaxapocHwxarowas Tepanus U AOCTKEHUE LieJIeBbIX
3Ha4YeHUi [MMKUPOBAHHOIrO remornoduHa MeHee
7,0% nauuenToB ¢ MX u conyrcTeytowmm Cll aensiotcs
BaXXHbIM KOMMOHEHTOM JIEYEHUSA U BNIUSIIOT Ha NPOrHO3
naumeHTa. AmnarnudnasvH U ganarmudnasuH yay4lia-
10T CEpPAEYHO-COCYANCTLIN NporHo3. KaHarnndnasvH B
HacTosiLL,ee BPeMSl He PEKOMEHA0BaH Afsi IPUMEHEHUS
y nauueHnToB ¢ 3MA. Ons arounctos IMM-1 Take npo-
AEMOHCTUPOBaHa CMOCOGHOCTb CHUXaTb YacTOTy He-
GnaronpusTHbIX CepAEYHO-COCYANCTbIX COObITUIA Y Na-
umnenToB ¢ C[1 2 Tuna, Kpome TOro, NOSIBUNNCHL UCCNEN0-
BaHusl, TMNOKa3aBwMe BO3MOXHOCTb NpenapaToB
ynyywartb GpyHKUMOHANbHbIE MOKa3aTenn y NnaumeHToB C
CA 2 Tvna n nepudepuyeckum atepockiepo3om.

CTaTuHbI

CTaTuHbI OTHOCHATCSH K OOHON N3 OCHOBHbIX
rpynn npenaparoB Npu nevyeHnmn naumeHTtos ¢ X
C TOYKN 3peHus DYHKLMOHANbHbLIX MOKasaTenen,
NPOrHo3a KOHEYHOCTU U CepaevyHO-COCYAUCTOro
pucka. APbEKT CTaTUHOB B YyYLLEHUM NMPOrHO3a
nauneHToB C nepmudepnyeckMm aTepoCckiepo30om
[OKa3aH B pasnyHbIX MUccnenoBaHusx. B meTta-
aHanm3e M. Sagris n coasT., BkaumneemM 39 knm-
HU4ecknx uccnepnosaHuii n 275670 nauneHToB
c 3MA, 136 025 (49,34%) nonyyanu Tepanuio cta-
TMHaMmu, a octanbHble 139 645 (50,66%) He nony-
Yyanu cTaTtMHOB. B rpynne nauneHToB Ha Tepanuu
cTatMHaMy 6blI0 OTMEYEHO CHWXEeHne obLLen
cMepTHOCTU Ha 42%, cepaevyHO-COoCyanCTON
CMepTHOCTU Ha 43%, nokasaTeflb BbXKMBAEMOCTU
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6e3 amnyTaumm yeenmumncs Ha 56%, puck amnyTa-
umm cHmsmnca Ha 35%, a puck pecteHo3a nocne
BMeLLaTenbCcTBa — Ha 46% (98).

MprMepHO Takmne Xe AaHHbIe NONlyYeHbl U B Me-
TaaHanmse D. Pastori v coaBT., CHMXeHMe 00LLEen
CMepTHOCTK Ha $oHe Tepanuu cocTaBuno 39%,
cepaevyHO-CoCyancTon cMepTHOCTU — Ha 41% (99).

CTaTuHbl He yTpaunBaloT POoJib U NOCe NpoBe-
OEHVS BMeLLATeNbCTB Ha KOHEYHOCTN. B nccneno-
BaHun A.K. Ardati n coasT., BkntoumBiem 1357 na-
umeHToB C [1X, nepeHeclwnx 3SHAOBACKYISPHOE
BMeLLATeNbCTBO HA a0PTOMNOAB3A0LLHOM WU 6en-
PEHHO-MOAKONIEHHOM ypoBHe. MpoBeneHa oueHka
B/IMSIHMS NMpUemMa acnupuHa 1 CTaTMHOB Ha cep-
0Ee4YHO-CcocyancTble COObITUA U OCNOXHEHUS CO
CTOPOHbI KOHEYHOCTEeN Yyepe3 6 mec. YactoTta He-
XenaTenbHbIX SBAEHUA CO CTOPOHbI KOHEYHOCTU,
BK/IOYas HEOBXOAMMOCTb MOBTOPHOIO 3HA0BACKY-
NIAPHOr0 BMeLLaTenbcTBa unn amnyrtauum, Obina
3HAYMMO HMXe B rpymnne nauMeHToB, Noy4aBLUMX
npenapartbl (OLU 0,45; 95% AW 0,29-0,71) (100).

B nccneposaHue F. Peters 1 coaBT. Ob110 BKIO-
yeHo 6698 nauuneHToB ¢ X nocne peeBackynspuaa-
ummn. M3 Hux 3349 naumeHToB NPUHMMANN CTaTUHbI
(rpynna cpaBHeHus 3349 naupeHTos ¢ X, He npu-
HUMaoLWMX cTaTuHbl). Y nauyeHTos ¢ NX B rpynne
npuemMa CcTaTMHOB ObINN HUXE 4YacToTa CMEepTU
oT BCcex npuymH (OLW 0,80; 95% AN 0,70-0,92)
N puUck cepaedyHo-cocyamcton cmeptn (OL 0,80;
95% On 0,70-0,92) (101).

B wnccnepoBaHum T.A. Abbruzzese n coasrT.,
BKJIlOUMBLLEM 172 naumeHTa, nepeHecwunx 189 oT-
KPbITbIX BMELLATE/IbCTB HAa apTepusX NoAB3A0LLIHO-
ro CerMeHTa ¢ UCnosb30BaHMEM ayTOBEHbI, NaLy-
€HTbl OblNK pa3aeneHbl Ha 2 rpynnbl (MPUHMMaB-
lwme cTtatuHbl — 94 nauweHTa M KOHTPOJibHas
rpynna — 95 naumeHToB). [Mocne 2 neT HabnoaeHUS
noTeps NPOXoAMMOCTUN 30HbI PEKOHCTPYKLMKM Obina
B 3,2 pa3a Bbille B rpynne 6e3 ctatuHoB (4, 102).

OddeKT CTaTUHOB y NALMEHTOB C CMMATOMaMu
MX B OTHOLUEHUM YMEHbLUEHUS CUMITOMOB XPO-
MOTbI, @ TaKXe YBENIMYEHNS ANCTaHLMN N CKOPOCTU
x0ab0Obl, 06uWelr pPaboTocnocobHOCTN Obll NPO-
OEMOHCTPUPOBAH BO MHOXECTBE KJIMHNUYECKUX
ncecnenosanuit (102). Tak, metaaHanna 43 KNNHK-
4ecKux UccnenoBaHWin, N3ydaBLUMX BIUSIHUE HEC-
KOJIbKMX KNacCoB MpenapaTtoB Ha ¢yHKUMOHasb-
Hble mokasaTenu, nokasasn, 4To Ha doHe npuema
ctratmHoB MIX yBenuumBanacb Ha 160 m, B TO
BpeMs Kak Ha ¢oHe npuema npenaparoB APYrux
rpynn (LMnocTason, NeHTOKCUPUIINH, HaPTUAPO-
$ypwn n gpyrme) — Tonbko Ha 50 m (103).

Mpn Ha3HaA4YeHUM CTaTMHOB BaXHO Y4YUTbIBATb
TOT dakT, 4TO MNPOTEKTMBHOE 3HAYeHWe CTaTUHOB
3aBUCUT OT HAa3HAYEHHbIX 03 U OOCTUXEHNS HEOO-
xoaumblx ypoBHer JIMHM. Ona nauyenTtoB ¢ 3MA

uenesbiMu ypoBHAMU JTTTHIT aBnsatoTca 1,4 mmonbs/n
MU CHUXeHne Ha 6onee 50% OT MCXOOHOro, ecnu
ncxogHoe 3HadveHve 1,4-2,845 mmonb/n (4, 61).
KOHTpOnb ypoBHA NUNUAOB [OMKEH ObITb MPO-
BeOeH kaxable 8 (*4) Hen OT Hayana Tepanuu
0O pocTtmxeHus uenesblx yposHen JIMHI, 3atem
He meHee 1 pasaBrog (104).

Ona poctmxernnsa atux yposHen JIMHI peko-
MEHO0BaHa BbICOKOMHTEHCMBHAS Tepanus ctatu-
Hamu (podypeacTtatuH 20-40 mr, atopBacTaTuH
40-80 mr) B MakCMmasibHO NEPEHOCUMbIX 03aX.

B psioe nccnenoBaHuii 66I10 NPOBEAEHO CpaB-
HEHVE BbICOKOMHTEHCUBHOW Tepanun n Tepanuu
HU3KMMK [03aMu CTaTUHOB. B wunccnepoBaHum
T.R. Foley n coaBT., BkouMBLLEM NauneHTOB ¢ X
n KVNHK, B rpynne BbICOKOMHTEHCUBHOW Tepanuu
CcTaTMHaMM 3HAYNMMO YBESINYMNACH BEKMBAEMOCTb
(OP 0,52; 95% OW 0,33-0,81; p = 0,004), oT™meye-
HO 3HA4YMMOE CHUXEHUE CepaevyHO-COCYAUCThIX
cobbiTmnin (OP 0,58; 95% AU 0,37-0,92; p = 0,02),
B TO BpemMs BbIXMBAeMOCTb 6e3 amnyTtauuu
(OP 0,77; 95% AN 0,51-1,15; p = 0,2) 1 coObITUIA
CO CTOPOHbI koHewHocTn (OP 0,92; 95%, AN 0,56—
1,49; p = 0,7) 3HAYMMO He pas3nnyainucb Mexay
rpynnamu (105).

B onucaHHOM paHee meTaaHanude M. Sagris
N COaBT. OTAESIbHO OblS1 NPOBEAEH aHANN3 NauneH-
TOB Ha BbICOKOMHTEHCUBHOM Tepanum ctatmHamMmm no
CpaBHEHMIO C OObIYHLIMKW [03aMK, MPU 3TOM pas-
MYMa Mexay rpynnaMm Takke Ooka3asMCb 3Hauu-
TeNbHbIMW, PUCK OOLLEN CMEPTHOCTU B FPYMne Bbl-
COKOMHTEHCMBHOW Tepanumn cH13uncs Ha 36% (98).
B nccneposanunm J.F. Dopheide n coaBT. nauneHTsl
Ha BbLICOKOMHTEHCMBHOW Tepanuu cTaTuHamu
VMEeNn MeHbluMe nokasatenu cMepTHocTu (9%)
Mo CPaBHEHUIO C TEMU, KTO NPeKpaTua npuem cra-
TMHOB (34% CMEPTHOCTb) UK CHU3WA MPUHUMae-
Myto 103y (20% cmepTHocTb) (106). B nccneposa-
HUM S. Arya 1 COaBT. Ha POHE BbICOKOUHTEHCMBHOM
Tepanuu cTatMHamMn PUCK CMEPTU CHUBWIICA Ha
30%, puck amnyTaumm koHe4HocTu — Ha 30-40% no
CPaBHEHMIO C NaUMEHTaMK, Noay4yaBLLIMIMU TOBKO
aHTUTpoMboUMTapHbIE MpenapaTbl, CTaTWHbI
B HU3KOW U CpeaHen a03e Takke AeMOHCTpMpPoBa-
1V MOSUTUBHOE B/ISIHWME HA CMEPTHOCTb W 4acTOTy
amMnyTaumm, OOHAKO B MEHbLUEN CTEMEHU, YEM
Tepanus Boicoknmu go3amm (107).

BaXHbIM MOMEHTOM €BASETCA TO, 4TO MO-
NPexXHEMy OCTaeTCs HMU3KOWM 4acToTa Ha3HaYeHus
ctatuHoB. B nccneposaHnn PURE yactoTa HasHa-
YeHus CTaTMHOB nauueHtTam ¢ m3BecTHbiMn CC3
coctaBuna 18% (108), a 80% nauweHToB, Nonyya-
IOLWNX CTaTUHbI, HE LOCTUralOT LEeSIEBbIX YPOBHEN
JIMHM (109).

B Poccum cutyaums o6ctonT 6onee apamatumy-
HO. B wmnccneposaHum H.O. Ky3HeuoBa 1 COaBT.,
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cpeam NaumeHTOB O4YEHb BbICOKOIO pPMCKa LIENIEBON
ypoBeHb JIMHI 6bin A0CTUTHYT Kb Y 7%, B rpymn-
ne SKCTPEMaNbHOIO pUCKa LefieBbiX 3HAYEHWI He
noctur Hukto (110).

CumTaetcs, 4TO OCHOBHOW MPUYMHONA OTMEHbI
CTaTUHOB ABNSAOTCS UX NOOOYHbIE 3P dEKTbI, OaHa-
KO MCTUHHAs HENEPEHOCUMOCTb BCTPEYaEeTCs Kpai-
He pegko (111). MNo paHHbIM MeTaaHanmsa R. Ofori-
Asenso 1 coaBT., HacToTa NOOOYHbIX 3PPEKTOB Ha
¢doHe npuema cTaTMHOB MpeBbiwana nnauebo
anwb Ha 0,1% (112). VicTnHHas HeNnepeHoCUMOCTb
OnpeaenseTcs, ecnm y naumMeHTa BO3HMKAKOT Bbl-
PaXEHHbIE CUMMMNTOMbI, CBSI3aHHbIE C MbIILAMN,
KOTOpble MpekpaLlalnTcs Npy OTMEHEe CTaTMHOB
N BO3HWUKAIOT NPV MOBTOPHOM HasdHavyeHun Gonee
2 pasnnyHbIX NpenapaToB B CAMOWN MaNiEHbKOM pe-
KOMeHA0BaHHOM 0o3mpoBke (111). [1ns Toro 4Tobsl
OMpeaennTb, CBA3aHbl /i MbILLEYHbIE CUMMTOMbI
C NnpuemMoMm CTaTWUHOB, ClefyeT WCNonb30BaTb
KNVHNYECKNA WNHOEKC MbIWEYHbIX CUMMATOMOB,
CBSI3aHHbIX cO cTatuHamu (SAMS-CI) (113). Mpw
2-6 6annax cTaTMH-acCoOUMNPOBAHHbIE MbILLEYHbIE
CUMMNTOMbI ManoBepoOsiTHbI; Npu 7-8 6Gannax BO3-
MOXHbI; Npu 9—11 6annax BeposATHbI (Tabn. 3).

B cnyyae nosiBneHns MbllLeyHbIX 60elt Ha poHe
nprvema CTaTMHOB HEOOXOAMMO CHU3UTL J03Y Npe-
napartoB A0 MakCUMasibHO NEPEHOCUMON U PACCMO-
TPETb BO3MOXHOCTb LOMONHUTENIbHOIO Ha3Ha4YeHWs
Opyrux nunupcHuxanowmx npenapatos (114).

Opyrum noboyHbIM 3ddEKTOM, NPUBOAALLUM
K OTMEHe npenapara, OTHOCUTCH NOBbILLIEHNE YPOB-
H MEeYeHO4YHbIX (PEepPMEHTOB, XOTH YacToTa e€ro,
Nno OaHHbIM JIMTepaTtypbl, ToXe Hesenuvka. ccne-

posaHue HPS, Bkntovatowlee 6onee 20 TbiC YENTOBEK,
OJIUTENIbHO MOJy4aBLUMX CUMBACTATMH, MOKasano,
YTO 3HAYMMOE NOBbILLEHNE aKTUBHOCTU NEYEHOUHbIX
$pepMeHTOB 0TMeyanocb Tonbko y 0,8% 60MbHBIX
(mnpotne 0,6% cnyyaeB B rpynne nnaue6o) (115).
B cnyyae noBbILLEHNS YPOBHS MEYEHOYHbIX TPaHCa-
MMHa3 uenecoobpasHo 06cyanTb TaKTUKY BEAEHNS
naumMeHTa C racTpO3HTEPOJSIOrOM, PacCMOTPETb
BO3MOXHOCTb Ha3Ha4YeHUs ypPCOAEe30KCHMXONEBON
KWUCNOTbl, BO30OHOBUTL MPMEM CTaTMHOB MOC/e
HOpMann3aumm YpoBHS NeYeHOUHbIX PEPMEHTOB.
Takxe CyLLECTBYEeT MHEHMEe O BO3MOXHOCTU
pas3BUTUSA AEMEHLUUN 1 KOTHUTUBHbBIX PaCCTPOMCTB
Ha ¢oHe npuema CTaTUHOB, KOTOPOE He HaxoauT
CBOEro NOATBEPXAEHUS BO MHOMMX KIAWHUYECKMX
nccnenoBaHunsx n metaaHanmnaax (116).

O3etemun6d

93eTemMund — cenekTUBHbINM MHIMOUTop abcopb-
UMM XONeCcTePMHA U HEKOTOPbLIX PaCTUTENbHBIX
CTEPONOB B KULIEYHUKE. PaHAOMU3MPOBAHHbIX
nccnenoBaHuii No BANSHUIO 93eTMmnba Ha Hebna-
ronpuaTHblE CepaeYHO-COCYANCTbIE COObITUS Y Na-
umeHToB ¢ X Ha MOMEHT HanucaHusi OOKyMeHTa
HeT. B uccneposanun IMPROVE IT trial B rpynne
naumeHToB ¢ 3IA a3eTeMnd NPOAEMOHCTPMPOBAT
Jlydlive nokasaTtenn Mno CHWXEHWI0 Hebnaronpu-
STHbIX CEPAEYHO-COCYOANCTbIX COObITUIA, BEPOSITHO,
n3-3a Hambosiee BbICOKOrO pucka B 3TOW rpynne.
B nccneposaHum npenapart Ha3Havancs 4OnoJHN-
TenbHO K Npuemy ctatuHoB (117, 118). B nccneno-
BaHuUn PRECISE-IVUS m3yyancsa apdekT BAMsHUS
nobaeneHnsa a3etemnba K aTopacTaTUHy Ha 00b-

Ta6nuua 3. Nuaekc SAMS-CI anst oLugHKM CTaTUH-aCCOLMMPOBAHHbIX MbILLIEYHBIX CUMMTOMOB

PacnpepeneHue cmMnTomMoB

CummeTpuyHble, crnbateny 6eapa vnm 6enpa 3
CUMMETPUYHbBIE, UKPbI 2
CUMMETPUYHO, NPOKCUMasbHbIE OTAENbI BEPXHUX KOHEYHOCTEN 2
Hecneunduyecknii ona kakon-nmb6o 061acT, aCUMMETPUYHDBIA UM NPEPLIBUCTLIN 1
CpoKu NosiBNIeHN CUMNTOMOB
<4 Hep 3
>4-12 Hep, 2
>12 Hep,
Bpems ynyylieH1sa MbilleYHbIX CUMNTOMOB MOC/e O0TMEHbl CTaTUHOB
<2 Hep, 2
2-4 Hep, 1
HeT ynydwenuns > 4 Hep, 0
MoBTOpPHbLIV NPUEM CTAaTUHOB
Te e cMMNTOMbI MOBTOPSIKOTCS B TedeHne <4 Hef, 3
Te e cuMnNTOMbI NOBTOPSIOTCS Yeped 4—-12 Hep, 1
Te e cuMNTOMbI NOBTOPSIOTCS B TeYeHUe >12 Hep, nin He MOBTOPSIOTCS 0
Ne 81, 2025
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Puc. 5. TakTuka nunuacHuxaroLen tepanum y naumeHTos ¢ MX.

€M aTepoCknepoTU4eckon OnSALKKW, OLEHEHHbIN
Mo BHYTPUCOCYAMCTOMY YNbTPasByKOBOMY MCChe-
noBaHuto, n yposeHb JIMHI y naumeHToB, nepe-
HECLUMX OCTPbIA KOPOHapHbIN cuHapom (OKC),
n co crtabunbHoit MBC. Ha KOMOWMHMPOBAHHOM
Tepanun (aTopBacTaTUH+33eTUMNO) OTMEYEeHOo
3HaYUMMOe CHmxeHne yposHa JIMHI (p < 0,001)
N yMeHblleHne obbemMa aTepockIepoTUHECKON
onawkm (p = 0,001) (119). UccnenoBaHuii, oue-
HUBAOLWMX BNUSHME 33eTUMMba Ha CoObITUS CO
CTOPOHbI KOHEYHOCTK, Takxe HeT. OgHako fobas-
NeHne 33eTmmnba K Tepanmm Npu He4OCTUXEHNN
uenesbix ypoHen JIMHI Ha Tepanuu cTaTMHaMm
y naumeHToB ¢ 3l1A B HacTosILLLEE BPEMS BHECEHO
B 3apybexHble KNMHMYeckne pekomeHgaunn (4, 6).

MNHrnéutopsl PCSK9

MoHoKIOHanbHbIE aHTUTENa — 6enKn, NHMIMoKU-
pytoT 6enok PCSK9, koTopblii NOBbLILIAET YPOBEHb
JINHA. B wuccneposaHum FOURIER poGaBneHune
nHrnébutopa PCSK9 aBonokymaba k Tepanuu
CTaTUHaAMM CHU3WUNO YPoBeHb xonectepuHa JIMHI
B cpegHem o 0,8 mmonb/n u elle 60MbLUE CHU3N-
J10 CepaeyHoO-CcoCcyancTble COObITUS N HaCTOTYy He-
61aronpUATHLIX MCXOL0B CO CTOPOHbLI KOHEYHOCTH,
B TOM yuncne y 3642 nauueHtos ¢ 3[A, No cpaBHe-
HUO C MPMEMOM TOJbKO cTaTnHOB (120).

B gBoiHOM cnenom paHooMM3MPOBAHHOM UC-
cneposaHun Evol-PAD pob6aBneHue 3Bonokymada
K MakcumanbHO MepeHOCUMON Tepanum cTaTuHa-
M MIX yBenuumnace Ha 37,7% nO CpaBHEHUIO
¢ 1,4% B koHTponbHoOM rpynne, ABBX Ha 55,3%
npotmB 20,3% B rpynne nnauebdo (121).

B nccneposaHmn ODYSSEY OUTCOMES paH-
Haa Tepanus Oblia CBA3aHA C YMCIEHHO HU3KOM
4acTOTOM HebnaronpusaTHbIX CepaevyHO-cocyan-
CTbIX MCX000B (22,8% npoTtue 23,9%), a Takke co-
ObITUIA CO CTOPOHBbI KOHEYHOCTWU (amnyTaumm, no-
BTOPHOW peBacKysapusauumn, nporpeccmpoBaHmns

no KMHK (OP 0,59; 95% AW 0,40-0,86) y naumeH-
TOB C paHee amarHocTnpoBaHHbiM 3MMA (122, 123).
B HacTosiwee Bpemsa uHrnbutopbl PSCK9 Takxe
BHECEHbI B 3apy0exXHbIE PEKOMEHAALIMM MO neve-
Huio 3M1A (4, 6).

MpenapaTbl U3 rpynnbl ¢ubpaToB B dopmare
MOHOTEepanuun y nauyeHToB ¢ X manonpMeHnmbl
Nno TMpPUYMHE WX HEBBLICOKOWM 3POEKTUBHOCTU
N B MUCCNELOBaHMAX B MOHOTEpanuu He mnayya-
nuck. Ony6aMKoBaHO NMLWb OOHO MUCCNenoBaHue,
n3yymeine apdekTnBHoCTb fobasneHms ¢ubpa-
TOB K Tepanuu ctaTuHamMu 1 NPOLEMOHCTPUPOBAB-
Luee CHuxeHne pucka passutms 3rA n amnytaumm
KOHEYHOCTEeWN B rpynne nauueHToB, AONOSHUTENb-
HO nonyyaBLnx peHodunbpar (124).

Apyrve npenapartbl, NogaBnsiowme

nporpeccupoBaHue atepocksiepo3a

MonbiTkn mcnonb3oBaHus Owmera-3 XUpHbIX
KWUCNOT AaBHO MPeanpuHMManncb B Kapauonoru-
4YeCKOon npakTuke Oas nevyeHns n npo@unakTukm
CepaeyHO-CoCyanCTbIX OCNOXHEHM. OgHako Tam
OHM He nokasasn 3HaYMMOro KIIMHNYeCcKOoro addek-
Ta. YTO KacaeTcsd NpMMEHeHus npenapaTtoB Ha
ocHoBe Omera-3 y naumeHToB c X, To B MeTaaHa-
nm3se 9 paHOOMU3NPOBAHHBIX KIMHUYECKUX UCChe-
noBaHuin ¢ 425 naumeHtamm ¢ X npumeHeHne
no6aBok Omera-3 XUPHbIX KUCIOT HE MPMBOOWUIIO
K YNy4YLUEHMIO KJIMHMYECKNX NapaMeTpoB (yBennye-
HUIO AMcTaHUuK xoabbbl, JIMN). ABTopamu Obinu
MOJIyYeHbl OrPaHUYEHHbIE AOKa3aTeNnbCTBa TOro,
YTO CHUXEHME BA3SKOCTU KPOBU MOXET NOTEHLMASb-
HO ycunmaTb cuMniToMsl X (125).

TakTrka NpuUMeHeHns TMNUACHMKAoLWEN Tepa-
nuu y naumeHToB ¢ MX npencraesneHa Ha puc. 5.

OCHOBHOW TE3UC
O¢ddeKkT cTaTMHOB ANg CHUXEHUS HebGnaronpuaTHbIX
MCXOHO0B, KakK CepAe4YHO-COCYAUCTBIX, TaK U UCXOAO0B
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CO CTOPOHbI KOHEYHOCTU, aBGCONIOTHO AOKa3aH B KiU-
HUYeCcKnx uccnepoBaHusax. 9d¢ekT BAMSHUA npena-
paToB U3 rpynmnbl CTaTUHOB HA MCXOAbl NALMEHTOB SIB-
naeTcs [0303aBUCUMbIM, JiyyluMe pesynbTaTbl Npo-
AEMOHCTPUPOBaHbl TOJIbKO Ha BbICOKOMHTEHCUBHOM
Tepanuu. ing naymeHToB ¢ 3MA uenesbiMyU ypOBHAMMU
JIMHM aensiotca 1,4 MMOb/N U CHUXEHUe Ha Oonee
4yeM 50% OT MCXOAHOrO YPOBHS, €CNIM UCXOAHOE 3Ha-
yeHue 1,4-2,85 mmonb/n. Mpu HegoCcTUXEHUM Lene-
BbiX 3HayeHui JIMHMN Ha ¢oHe BbICOKOMHTEHCUBHOWM
Tepanuu HeoOXxoauMo paccmoTpeTb AobGaBneHue
K Tepanuu 33eteMm6a n/unu nuirnémtopos PCSK9.
Yactota “UCTUMHHON” HENepeHOCMMOCTU CTaTMHOB
AOCTaTO4HO HM3Ka. Mpu NosBNEHMN MbILLEYHBIX CUM-
NTOMOB HeoOXOAUMbI TLiaTeNbHbIi aHanu3 cuTya-
1N, OLEHKa COMYTCTBYIOLEA Tepanuu U UCKIoYe-
HUe Apyrux npuyvH mmanruii. Ecnm gpyrue npuymHbl
MCKI0YeHbl, He0OX0AMMO CHU3UTb A03Y CTAaTUHOB A0
MaKCMMaJibHO NepPeHOCUMON M paccMOTpeTb BO3-
MOXHOCTb J00aBneHns azeteMnda u/unm UHrMGUTO-
poB PCSK9. Mpu noBbilueHUN YPOBHA NEYEHOYHbIX
TpaHcamMuHa3 HeoOxoauMo obGcyxaeHne nauueHTa ¢
racTpoaHTeponorom, pobaBneHne ypcope3oKCuxo-
JIeBOI KUCNOTbI K Tepanuu, BO30OHOBNEHMe npuema
CTaTMHOB NOCJIe HOPManu3aLuun YPOBHS NEeYEeHOYHbIX
TpaHCaMMHa3s.

AHTUTPOMBOTUYECKASA
TEPANUSA

AHTUTPOMOOTHUYECKas Tepanus

npu KOHCepBaTUBHOM ne4vyeHuu MX

MOHOTepaﬂMﬂ aHTnarperaHramum

Ha npoTsXeHnM MHOrMX NeT B PEKOMeEHAALMAX
no neveHnto 3MMA, kak B 3apybexHbIX, Tak 1 oTeve-
CTBEHHbIX, B Tepanunu ¢ ypOBHEM A0KA3aTENbLHOCTU
| durypmpyet HeOOXOAMMOCTb Ha3HaAYeHUss aHTU-
TpomMOOoUUTAPHOWN Tepanuu aHTuarperaHTamum -
acnMpuHOM UAn Knonuaorpenem. 9T pekoMeHaa-
LUK onupaloTcsl Ha npoBeAeHHbIn ObLecTBOM
CNeumanncToB No aHTUTPOMBOLMTAPHONM Tepanuu
B 2002 r. MeTaaHanus, BkAUMBLIMIA 9214 naumeH-
ToB ¢ 3[1A, B KOTOPOM Ha HOHE NpremMa aHTUTPOM-
GoumTapHoi Tepanun (aCNMPUHOM MW KIONNOO-
rpenem) 6610 OTMEYEHO CHUXEHNE CEpPAEYHO-CO-
cyomcToro pucka Ha 23% (126).

K HacTosiwemMy BpeMeHW HeT yOeauTesnbHbIX
[0oKasaTeNnbCTB TOro, YTO Kakon-nnmbo aHTmarpe-
raHTHbIM npenapaT NpPeBOCXOAUT OPYron, Tak Xe
KaKk M HET KPYMHbIX MCCnenoBaHuin, noaTBepavB-
LLIKX, YTO aCNUPUH MOXET ObiTb Oonee appeKkTUBEH
AN NpodUNakTUKM CepaevyHo-cocyamncTbIX Cobbl-
Ty naumeHToB ¢ MNX. Mockosibky apdekTbl acnm-
pvHa y 9TOW rpynnbl NauMeHTOB COracylTcs
Cc addekTamun B LLEIOM Cpean rpynnbl BbICOKOrO
CepOEeYHO-COCYaMCTOro pncka 1 ¢ y4eTom 0BLLMX

9 ®dEKTOB MHIMOUTOPOB TPOMOOLMTOB, 3TU MNpe-
napaTbl OCTaOTCH OCHOBOW NIE4EHNS.

B o6cepBauMOHHbIX UCCNeaoBaHUsIX AUTESb-
HbIV NpUeM acnmpuHa B HU3KMX J03axX CBA3aH C MNo-
BbILUEHHBIM OTHOCWUTESIbHBIM PUCKOM KPOBOTEYE-
HWUIA U3 BEPXHWX M HYXKHUX OTAENO0B XeNya04HO-KN-
weyHoro TpakTta (XKKT). Mo gaHHbIM MeTaaHannaa
L.A. Garcia Rodriguez, y nauyeHToB, NoJjly4aBLUNX
Tepanuio HM3KMMK [03amMu acnmpuHa, OTHOCU-
TeJbHbIN PUCK KPOBOTEYEHNIA N3 BEPXHUX U HUXKHUX
otgenoB XKT coctaeun 2,3 n 1,8 COOTBETCTBEHHO
(127). BT OTHOCUTENBHBIE PUCKN, MOMYYEHHBIE
B peasibHbIX YCII0BUSIX, COBMaaaloT C AaHHbIMN PaH-
OOMU3MPOBAHHBIX UCCNEAOBAHUIN N HE CHMXAIOTCS
npu NCNoNb30BaHMM acnMpuHa B KMLLEYHOPACTBO-
puMol 060n04ke nam B npueme 6ydepHbix Gopm
(128).

B nccneposaHmn CAPRIE npoBeneHO cpaBHe-
HMe CepaeyYHO-COCYAMCTbIX UCXOLOB (CepaeyHo-
cocyaucTasi CMEPTHOCTb, M, MHCYNbLT) y naumneH-
TOB C cuMnTOMHbIM 3M1A, y rpynn naumMeHToB, Npu-
HUMABLLMX KIONUAOIPEN B A403€ 75 Mr, 1 aCnupuH
B 003e 325 Mr B AeHb. BbIN10 MpoaeMOHCTPMPOBAHO
CHUXEHNEe OTHOCUTENbHOro pucka Ha 8,7% B nosnb-
3y knonugorpena (129).

B nowcke anbTepHaTUBbI MOHOTEPANUW acnu-
PUHOM 1 KonuaorpenemM ObiNn N3yHeHbl pasnny-
Hble BapuvaHTbl aHTUTPOMOOLIMTAPHOW Tepanmu.

ABoiiHaga aHTUTpomMOoOLUUTapHaa Tepanusa

[BoiHasa aHTuTpomMboumnTapHasa Tepanus (LAT)
006bIYHO He TpebyeTca naumeHTam ¢ MX n moxer
ObITb pacCMOTPEHA AJ19 NaUMEHTOB KpanHe BbICO-
koro cepaeyHoro pucka (130). Hanpumep, MOXHO
paccMOTpeTb Ha3Ha4yeHMe Takow Tepanuu naum-
eHTy ¢ conytcteytowen NBC, npogomxaroliemy
KYpUTb.

Lns oueHkn apdekTmBHoCcTM JAT knonmnporpe-
JIEM 1 aCMUPUHOM MO CPaBHEHUIO C MOHOTEpanuen
acrnMpUHOM Yy MaLMEHTOB C BbICOKUM PUCKOM Cep-
OEYHO-COCYANCTbIX COBOLITUIA BblI0 MPOBEAEHO
nccneposaHne CHARISMA. B nccnepoaHmne 6bi10
BkoYeHo 885 nauwentoB ¢ X B rpynny OAT
n 892 naumwenta c X B rpynny acnmpuHa. Takxe
B noarpynny naumeHtoB ¢ 3MA, nOMMMO naumneH-
TOB C X, Obl/IM BKJIKOYEHbI NALMEHTbI C NEPEHECEH-
HbIMM BMELLATENbCTBAMM HA apTEPUSAX HUKHUX
KOHEYHOCTEeN (OTKPbITbIMU N 3HAOBACKYJISIPHBIMU)
MU amnytauyen koHeyHocTu. [Npu aHanu3e noa-
rpynnbl 3MA 66110 NPOAEMOHCTPUPOBAHO HEKOTO-
poe npeumywectso AT B OTHOLUEHMU PUCKOB
NepPBUYHBLIX KOHEYHbIX TOYeK (cepheyvHo-cocyam-
cTas cMepTb, VIM, MHCYNbT) Npu yBENNYEHUM pUCKa
HebonbLwKnx kpoBoTeyeHuin (131). Mpn aTom naun-
eHTbI ¢ MNX 6bl 0gHOM U3 NoArpynn B 4aHHOM MC-
cnefoBaHMM, WU aHanu3 noarpynn MnpoBOAMIICS

Ne 81, 2025



INTERVENTIONAL ANGIOLOGY

006006LLEHHO; Y NaUWEHTOB, NepeHecLUnx peBacky-
nsapusaumio, U naumeHToB ¢ X, No pesynbtatam
nccnenoBaHUM CrIOXHO CyAUTb, B KakoW rpynne
nauneHToB OAT nmena npemmyLlecTsa.
Tukarpenop, gpyrom wuHrubutop P2Y12-pe-
LenTopoB, AOCTAaTO4HO XOPOLLO 3apekoMeHO0oBan
cebsa y KapaMonornyeckmx naumMeHToB, NnepeHec-
wmnx ocTpbii MM 1 CTeHTUpOBaHME KOPOHAPHbIX
aptepuii. B nccneposaHun PEGASUS-TIMI 54,
BkmoumBwem 1143 nayumenta ¢ 3[A n nepeHe-
CeHHbIM paHee VM, Tukarpenop ncnosb3osasncs
B #03e 90 Mr 2 pasa B A€eHb, a Takke 60 Mr 2 pasa
B OeHb Ha doHe 6a30BOWN Tepanum acrmnpuHOM.
B atom nccnepoBaHuM 6bIN0 NPOOEMOHCTPUPO-
BAHO CHWXeHue abCOoOTHONO pucka cepaeyHo-
COCYAMCTbIX COObITUIA Ha POHEe nNpuema Tukarpe-
nopa Ha 4,1%, a TakXe CHMXEeHME KONMYecTBa Co-
ObITUA CO CTOPOHbI kOHeyHocTu (132). OgHako
B uccneposaHun EUCLID Tukarpenop B no3se 90 mr
2 pasa B AOeHb He nokasasj NPenMYLLECTB Nepes,
Tepanuein knonuporpenemMm y naumeHtoB ¢ 3[M1A
B CHMXEHUW pUCKa Cepae4HO-COCYANCTbIX COObI-
i (133). B paHHOM nccnegoBaHMm TUMKarpenop v
Knonuaorpen Mcnosib3oBanvcb B MOHOTepanuu,
xoTa B uccneposanuax ¢ OKC geackanaums Tepa-
N1 NPOBOAMNACH TOMbKO Yepel3 3 Mec OT Hadvana
nedveHns (134, 135). Tem He MeHee B HacTosLLee
BPEMS TUKarpenop He GpUrypupyeT HU B OJHMX pe-
KomeHgaumax no nevexmto 3MA n MNX n He pekomMeH-
0OBaH K HA3HAYEHWUIO JAaHHOW rpynne nauyeHToB.
NceneposaHne COMPASS 3Ha4yMMO M3MEHWU0
noaxon, K aHTUTPOMOOTUYECKOM Tepanun naumeH-
TOB C aTepoCkepo3oM — naumeHTbl ¢ 3MA Obinn
BblOESIEHbl B OTAENbHYIO noarpynny. KombuHaums
acnupuHa 1 puBapokcabaHa B gose 2,5 Mr 2 pasa
B CYTKM B 3TOW rpynne CHMxana puck Hebnaronpu-
AATHbIX CEePAEYHO-COCYAMCTbIX UCXOO0B B TeYeHue
OJIUTENBHOTO Cpoka HabnoaeHus (nepBuyHas
KOHe4YHas Todka 5% npoTtue 7%, OP 0,72; 95% AN
0,57-0,90; p=0,0047), a Takxke HeOGNAronpPUaTHbLIX
COObITUIN CO CTOPOHbI KOHEYHOCTN (1% npoTuB 2%,
OP 0,86; 95% M 0,45-1,00; p = 0,05). B 10 xe
BpeMsi kKoMOuHauus pueapokcabaHa n acnvpuHa
yBenuumBana puck 60nblinX, HO HedaTanbHbIX
KPOBOTEYEHWIA, MPEMMYLLLECTBEHHO 3a CHET racTpo-
NHTECTMHAaNbHbIX KpOoBOTEYEeHMI (136).
[MoBbILWEHNE pUCKa KPOBOTEYEHUI OTMEYaSI0Ch
TONbKO B NMEPBbIA rof, a CHUXeHMe pucka Hebnaro-
NPUSATHBIX MCXO0B COXPAHANIOCh B TEYEHME BCEro
nepuoaa HabnoaeHus (137). Mpwu aTomM B uccneno-
BaHnn COMPASS Takxe 6bl1I0 Noka3aHo, 4TO MO-
HOoTepanusa puBapokcabaHoM 2,5 Mr 2 pa3a B CyTKK
He npeBocxoamna Tepanuio acnupuHom (136).
C 2019 r. koMOMHMpOBaHHas Tepannsa acnMpUHOM
n puBapokcabaHom 2,5 Mr 2 pasa B CTykW BKJOYeE-
Ha B POCCUIACKNE M HALMOHaIbHbIE PEKOMEHAALMNN

Opyrux cTpaH no neyenunio naumeHtos ¢ 3IMA n MX
(6, 136).

B HacTosee BpeMs NpoBOAATCH MCCneaoBa-
HUS MO MU3YY4EeHUIO OAHHOW KOMOUHaUUK ons yayy-
LLEHWS HE TONbKO CEePLEYHO-COCYONCTOrO NPOrHo-
3a, HO 1 ANCTaHLUMK Xoab0bl. Tak, B MCcnenoBaHum
E. Ramacciotti n coaBT. 0OTMEYEHO yny4lieHne no-
kazatenenn MAX B rpynne puBapokcabaH 2,5 mr
2 pasa B CyTkM B codeTtaHun ¢ acnupuHomMm 100 mr
Ha 327% no cpaBHEHMIO C MOHOTEpanuen acnnpm-
HoM (138).

OCHOBHOW TE3UC

KomOuHMpoBaHHas Tepanusa aueTuncanuuunoBoi
kucnotoii B go3e 100 mMr B coyeTaHum ¢ puBapokcaba-
HoM 2,5 Mr 2 pa3a B CyTKM MOXeT ObiTb Ha3HayeHa
naumeHtam ¢ MX ¢ BbICOKMM PUCKOM MLLEMUYECKNX
Co0bITHi1 63 BbICOKOrO PUCKa KPOBOTEYEHWIA C LieNbio
CHUXEHUsi CepaeyHo-COCYyAUCTOro pucka M pucka
BbICOKOM aMmnyTauuu KOHEYHOCTU. Jpyrue BapuaHTbl
aHTUTPOMOOTHYECKOI1 Tepanuu MOryT ObiTb PaCCMOT-
peHbl UHAUBUAYANBLHO C YYETOM 0COOEHHOCTEN U Le-
nei Tepanum nauMeHTa (pMcka KpOBOTEYEHUI 1 pucka
TPOMOOTUYECKUX COObITUIA, KA4eCcTBa XU3HU, YPOBHS
¢$uU3n4ecKoil akTMBHOCTU, BO3pacTa, CONyTCTRYIOL e
naTosorum).

Uwnnocrazon ansa ysennyeHus

AncraHumn 6e3601eBoii xoabObi

C Toukm 3peHus ynydwernnas MOX n OBBX
N B LIENIOM YNYHLLIEHUS KQYECTBA XM3HN Hanbonee
N3y4YeHHbIM MNpenapaTtoM SBASETCS LuiIocTason.
OTOoT npenapat sBAsSieTcs MHrMoéutopom ¢docdo-
anactepasbl, o6nagaeT nnenoTponHbiMu addek-
TaMmn, WHrMbupyeT arperaumto TPOMOOLMTOB,
BbI3blBAET NPSIMYIO apTepuasbHyio Basoamnataumio
N NPenaTCTBYET rmnepnaadum nHtumel (139).

Tak, No gaHHbIM MeTaaHannsa X. Liang v coasr.,
BKJIIOYMBLLUEM 29 KJIMHMYECKNX WCCeaoBaHun,
LMI0CTa30s1 OkadbiBaj 3HA4YMMOE BAMSIHWE Ha yBe-
nmnyeHne MIOX n OBEBX no cpaBHEHWUIO C ApYyruMu
Ba30akTMBHbIMK npenapatamn (140). CxopgHble
OaHHble Obl MNoNyYeHbl M B APYrMX MeTaaHannaax
W KNUHNYecKknx ncenenosanusix (141, 142). Cywect-
BEHHbIM OrpaHMYeHMEM K Npuemy npenapara sB-
naTca ero nodboyHble apdekThbl, Haubonee pac-
NPOCTPaHEHHbIE N3 KOTOPbLIX 3TO rofioBHas 6osb,
Taxvkapams, pacCTpPOMCTBO nuuieapeHust. B nc-
cneposaHum C.M. Pratt wn coaBT., CpaBHMBLUEM
noboyYHble 3addekTbl TPex rpynn nauneHToB -
npuHuMaBwmnx umnoctaszon (1374 yyacTHuka),
neHtokcuounamH (355 yyactHukoB) 1 nnauebo
(973 yyacTHuka), ronosHas 6onb Bo3Hukna 'y 1,3%
naumMeHToB, NpuHMMaswmnx 50 Mr umnocrasona 3a
npuem, ny 3,7%, npuHumasmx 100 Mr 3a npuem.

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT
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YacTtoTa npekpalleHs npMema no noBoay Ta-
XMUKapaunM mn Xenyao4yHo-KULLIEYHbIX PacCTPOMCTB
He OoTnn4anacb Mexay Tpemsa rpynnamun. Yacrtorta
cepaevyHo-cocyamMcTon CMepPTHOCTM Kn  obLen
cmepTHOCTU B rpynne umnoctasona 50 n 100 mr
Obina 6,3-6,5% COOTBETCTBEHHO, B rpynne niawe-
60 - 7,7% (143). OgHako uUMNOCTa30/ 3anpeLleH
FDA k npuvemy y 60JIbHbIX C XPOHMYECKOWN cepaey-
HOW HepocTaTo4HOCThbio (XCH) 13-3a yBenuyeHus
netansHoctT npu XCH Ha ¢doHe npuema apyrmx
NHrMbutTopoB dochoanacTepasbl — MUIPUHOHA
(yBenuyeHme netanbHOCTM Ha 28%) (144) n BecHa-
puHOHa (145). BBnay aToro o6¢cToaTeNnbCTBa nauu-
eHTbl ¢ XCH B aHamMHe3e UCKIYanmcb U3 ncene-
OOBaHUIA C UMIOCTA30/0M, MMEKOTCH NULb eau-
HWYHblE COOOLLEHMS O ManbixX BbIDOPKax NauneHToB
¢ XCH, BK/IO4EHHbIX B CpaBHUTESIbHbIE NCCea0Ba-
Hus (143), ogHako MO HUM caenaTb kakme-nmbo
BbIBObl HEBO3MOXHO.

B wnccnepoBaHum K. Kalantzi u coaBT. Obina
oLeHeHa 3P PEKTUBHOCTb 1 6€30NacHOCTb NpuMe-
HeHus umnoctasona 100 mr 2 pasa B AeHb B co4e-
TaHUM C Knonuaorpenem 75 Mr no CpPaBHEHUIO
C MOHOTepanuen knonuaorpenem 75 Mry naumeH-
ToB ¢ CA1 n MNX. Ha doHe KoMBUHMPOBaAHHON Tepa-
N1 ObII0 NPOAEMOHCTPUPOBAHO CTaTUCTUYECKU
3HAYMMOE CHUXEHME 4YaCcTOTbl Cepae4yHO-Cocyan-
CTbIX COObITMI, @ Takke 3HAYNMOE YBESIMYEHME
JOBBX, npy OTCYTCTBUM YBENUYEHUS PUCKOB KPOBO-
TeyeHun (146).

OCHOBHOW TE3UC

Liunoctason MoxeT ObiTb PEKOMEHA,0BAH NaLUeHTaM
¢ MNX ¢ uenblo ynyyweHns KayecTBa XXM3HU Npu Hepo-
cTaToyHol 3P PEeKTUBHOCTU TPEHUPOBOYHOW X0AbObI,
C YYETOM TSXKEeCTN CONYTCTBYIOLEA KapavanbHOi na-
TONOMMM U Ha3HAYEHHOW COMYTCTBYIOLE aHTUTPOM-
6oTHyeckoli Tepanuu.

AHTUTPOMOOTHUYECKas Tepanus

nocJsie 3HA0BACKYAPHbIX U TMOPUAHBIX

BMELLUATENIbCTB HA apTepuUsX HUKHUX

KOHe4YHOoCTewu

Bo Bpemsi 9HOOBACKyNSIPHbIX BMELLIATENbCTB
Ha nepudepurnyecknx apTepusix NPOUCXOAMT Mno-
BPEXAEHNEe SHAOTENUS, 4TO MOXEeT MPUBECTU
K OCTPOMY TPOMOO3y WM PECTEHO3Y apTepuu
B JOJITOCPOYHOM NepcnekTmee. Llenbio noctnpoue-
OYPHOIN aHTUTPOMOOTMYECKOW Tepanun SBNSETCS
nognepXaHve peaynbrata peBackynsapusaumnn
N CHUXEHME pUCKA CUCTEMHbIX UCXOLO0B, BKJIIOYas
HebnaronpusaTHble CEPAEYHO-COCYANCTLIE NCXOAbI
N NCXOAbI CO CTOPOHbI KOHEYHOCTU, a TakKKe MUHN-
Mu3auma pucka kposoTeuveHun (147). CornacHo
pekoMeHpaumam Esponerickoro obuiectsa Cocy-
OncTbix xmpyproB 2024 1., npy BbICOKOM pPUCKe

KPOBOTEYEHUI [O0MYyCTMMO Ha3Ha4YeHMe OOHOro
aHTUTpPOMOOUMTAPHOro npenaparta nfis nauneH-
TOB, NMEPEHECLUMX IHOOBACKYNAPHOE BMELLATENb-
CTBO Ha apTepusiX HUXHUX KOHEYHoCTeln (knacc |,
ypoBeHb C) (4). B cuctematnyeckom 0630pe
K. Katsanos 1 co0aBT., BK/IIOYMBLLUEM KaK NaLNeH-
TOB, NEPEHECLUNX PEBACKYNAPU3ALMIO, TaK U NONY-
YaloLLMX KOHCEPBATUBHYIO TEPANUIO U Pa3fINyHbIE
KOMOMHALMM aHTUArperaHToB, HaWyylMM Mpo-
dunem 6Oe3onacHocTK obnagana MOHOTepanus
Kknonuaorpenem, a Ha poHe AT 3HAYMMO CHUXa-
flacb YacTtoTa amnyTauumM KOHEYHOCTU MOCfe Co-
CYAMCTbIX BMELIATENbCTB, HO YBENMYNBANOCH KO-
nuyecTBO 60MbLINX KpoBOTeYeHul (148). B meTta-
aHannde G.K. Ambler n coaBT. Takke Ha ¢oHe
npuema JAT y nauneHToB Obl Bbile PUCK KPOBO-
TEYEeHWn, KpOMe TOro, aBTopamu He OblSIO BbIIBNE-
HO CTaTUCTUYECKUX MPEUMYLLECTB MO CHUXEHUIO
KONM4ecTBa amnyTaLmii, 0OHaKO YMCIIEHHOE Npen-
MYLLIECTBO BCe Xe ObIno nosydeHo (103-70 cobbl-
Tmn Ha 1000 yenoBek B rpynnax MoHOTepanuu
n OAT COOTBETCTBEHHO MOCNE 3HAOBACKYNSPHbLIX
BMeLuaTenscTB n 106-73 cobbitua Ha 1000 yeno-
BEK B Fpynmne oTKpbITON xupyprun) (149).

JOAT nocne 3HOOBACKYNSPHbLIX BMeELLATENbCTB
npu 3IA 3akcTpanonMpoBaHa MCXoas 13 NOoXn-
TeNbHbIX PE3YNLTATOB 9TOr0 pexmnMa y naumeHToB,
nepeHecLUMX KOPOHapHOe CTEHTMpPOBaHue. B uc-
cnepoBaHmm VOYAGER 6bina naydeHa TakTuka aH-
TUTPOMOOTMYECKOW Tepanum y NaumMeHToB, nepe-
HECLUMX BMELLATENbCTBA HA apTEPUSX HUKHUX KO-
HeyHocTel. Beero Ob110 BkIto4YeHo 6564 naumneHTa,
NepeHecLUMX Onepaumio No NOBOAY CUMMTOMHbIX
3l1A, 2/3 nauMeHTOB NEPEHECTN 3HO0BACKYNSAPHOE
BMELLATENbCTBO, 1/3 — OTKPbITbIE UM TMOPUAHbIE
BMellaTenbcTBa. [laumeHTbl Oblin  pasneneHs
Ha 2 rpynnbl: Tepanus acnupuH+nnauebo,
acnupuH+puBapokcabaH 2,5 Mr 2 pasa B [€Hb.
B pesynbrate nobasneHune puBapokcabaHa B [o3e
2,5 Mr 2 pasa B AeHb K aCnupuHy y naunmeHToB
¢ cumntomatmyecknm 3M1A, nepeHeclmnx pesa-
CKYNApM3aLmio HMKHUX KOHEYHOCTEN, 3HAYUTESb-
HO yny4Llan0o COBOKYMHbIA MCXOL (CHUXEHME Yac-
TOTbl OCTPOW WLIEMUN KOHEYHOCTW, amnyTauuu,
MM, niemmnyeckoro nHcynsta unm cmeptn ot CC3).
CTaTnCTUYeCcKn 3HAYMMOrO YBENIMYEHUS BONbLLMX
kpoBoTeyeHuit no TIMI He HabnaaNoChk, XOTS YMC-
NeHHo 60Jblle KPYMHbIX KPOBOTEYEHUIA ObIo OT-
MeyeHo B rpynne nedenus (150). B HacTosiee
BpeMsi cxema puBapokcabaH 2,5 Mr 2 pasa BKIO-
yeHa B KJIMHMYECKME PEKOMEHAALMM A5t MALMEH-
TOB, NEepPEeHeCLUNX IHAOBACKYNISIPHOE BMeLLaTeslb-
CTBO Ha apTepPUSIX HMKHUX KOHEYHOCTEN C YPOBHEM
nokazatenbHocTu | (6) nlla (4). JobaBneHue K aToMn
KOMOMHaLUMM KNONWAOrpens Ha cpok 6onee
30 oHel He pekoMeHayeTcs BBMAY 3HAYMMOro Mno-
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AHTUTPOMBOTMYECKAS
Tepanus
A A
Bbes npenwecTsyoLLein C npegnluecTByoLel
peBackynapusaumm peBackynsipusaumnen
\ ! v
AcnvpuH Knonugorpen Acnupwur 100 mr +
100 mr 75 mMr puBapokcabaH 2,5 mr 2 pasa
OHOoBacKynsipHas < > OTkpbiTas
peBackynapusaumns peBackynspusaumns

o S

AcnivpuH 100 mr +
Knonuagorpen 75 mr

AcnivpuH 100 mr +
puBapokcabaH 2,5 mr 2 pasa

Acnupun 100 mr +
puBapokcabaH 2,5 mr 2 pasa

AcnvpuH 100 mr +
Knonugorpen 75 mr

Puc. 6. TakTnka aHTUTPOMOOTMHYECKOW Tepannn y naumeHTos ¢ MX.

BbILLEHWNS PUCKA KPOBOTEYEHWNI 1 paccMaTpuBaeT-
CS B UCKJTIOUUTESIbHBIX KIIMHUYECKNX CUTYaLmsx (4).

Cpokn npuema AT, cornacHO KJIMHUYECKUM
pekoMeHgaumsaM, cocTaBnsioT 2-6 mec nocne
BMeLLaTeNbCTBA HA apTepPUsIX HUXHUX KOHEYHO-
cTen (6). 3aTeM MauUMEHT XxapakTepuayeTcs Kak
nauMeHT M3 rpynnbl KOHCEPBATUBHOM Tepanuu
N OOMXKEH MoJfiydaTb Tepanuio B COOTBETCTBUM
C pekoMeHgaumamMn. YTo kacaeTcsa Tepanumn acnum-
PMHOM B co4eTaHun C puBapokcabaHom 2,5 mr
2 pasa, TO 9Ta Xe KOMOMHaLMS XOPOoLIO 3apeKko-
MeHaoBana cebs 1y NauMeHToB B rpynne KoHcep-
BaTUBHOWM Tepanum, NO3TOMY MOXET Ha3Ha4aTbCs
Ha HeonpeneNeHHo OONrniA CPOK NOCSie peBacky-
napusaumm.

AHTUTPpOMOOTUYECKaa Tepanus

nocne OoTKpPbITbIX BMeLLUaTeNbCTB

CornacHo pekomeHaaumsm EBponelickoro o6-
LecTBa cocyamcTbix xmpypros 2024 r., npu BbICO-
KOM PUCKE KPOBOTEYEHW, Tak Xe Kak M nocne
9HO0BACKYJIIPHBIX BMELLATENBCTB, ONYCTMMO Ha-
3HaYeHne OAHOro aHTUTPOMOOUMTAPHOrO npena-
pata (knacc |, ypoeHb C) (4). Ha ocHoBaHun oaH-
Hbix nccnenosaHmsa VOYAGER v knuHuyeckux pe-
KomMeHaaumin EBponeiickoro o6LwecTsa CocyamncTbiX
XUPYProB O0MYyCTUMO TakXe Ha3HayeHue Kombou-
Hauum acnmpuH+puBapokcabaH 2,5 mr 2 pasa (4)
(puc. 6).

OCHOBHOW TE3UC

Mocne peBackynsapuanpyloLwux BMeLLaTeNIbCTB Ha KO-
HEeYHOCTU (3HA0BACKYNAPHbIX, OTKPbITbIX, TMOPUAHDIX)
BO3MOXHO MCMONb30BaHUE Pa3fIMYHbIX CXEM Tepa-
nuu, UCXoas U3 MHAUBUAYANIBHOTO pUCKa ULLIEeMUYe-
CKUX cOObITUi M KpoBoTevyeHuit. KoMOuHMpoBaHHas
Tepanus aueTuncanmuunosoii kucnotou 100 Mr B cyT-

KM B COYETaHMM C puBapokcabaHom 2,5 mr 2 pasa
B CYTKU MOXeT 6bITb pekoMmeHaoBaHa B KavyecTBe
6a30BOV Tepanuu Ha HeonmpenesieHHO AOJIruil CPoK,
B TO BpeMs KaK CXeMbl nesarperaHTHoﬁ Tepanuu
C KNonuaorpesioM MoryT GbiTb pacCCMOTPEHbI Y nauu-
€HTOB C BbICOKMM PUCKOM KpOBOTeYeHuii nubo ppy-
MMM 0COOEHHOCTSMMU.

LUunocTazon nocne peBackynapu3auumn

C yyeToM 0COBEHHOCTEN (hapMakonormyeckmx
adpPeKToB UMNOCTaTo30/a npenapar gaBHO M3y-
yascs B npoduaakTMKe pecTeHO30B Nocse BMeLla-
TENbCTB HA KOPOHApPHbIX apTepusix. dddekT Bbin
[0KasaH HeCKONbKUMK MPOBEOEHHBIMU UCCNENO-
BaHUAMM U OaHHbIMM MeTaaHanm3oB (151, 152).
OT1 AaHHbIE Y NOCNYXUIM NOBOAOM ANS U3YHEHUS
BNUSIHWUSA nNpenapaTa nocne npoBeAeHHbIX 3HO0Ba-
CKYNAIPHbIX BMELLATENbCTB Ha apTepusax HUXHUX
KOHEYHOCTEW.

B uccneposanume Y. Soga 1 coaBT. ObIN0 BKIO-
4yeHo Bcero 80 naumeHToB, KOTOpPLIE ObINN pasge-
NeHbl HA 2 TPpynnbl: B OOHOM rpynne nobasnsnm
LMIOCTa30i K aCnuMpuHy, B Apyron rpynne naumnex-
Tbl MOSIyYann MOHOTepanuio acnupuHoM. Bee na-
UMeHTbl Obinn ¢ MX 1 umenn nopaxeHns 6eapex-
HO-MOJKOJIEHHOro cermeHTa. Yepes 2 roga Habnto-
OeHVs B rpynne uunocrtasona bbina Huxe YactoTa
MOBTOPHOW peBacKynspusauumn, a Takke 4Yactora
PECTEHO30B 1 KapanoBacKyNapHbIX cOObITUM (153).

NcenepoBaHve STOP IC nmeno cxoaHbIi an-
3anH 1 Bko4Mno 200 naumeHToB ¢ CUMNTOMHBLIM
3IMA knacca 2-4 no knaccuoukaumm no Rutherford.
Yepes 12 Mec HabnoaeHns YactoTa aHrnorpadpu-
4yeckoro pecteHosa coctasuna 20% B rpynne um-
noctazona n 49% B KOHTPONBLHOWM rpynne, YacToTa
00NbWNX KapAMOBACKYNSPHbIX COObITUIA OGbina

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT

oamHakoBoW B 06enx rpynnax (p = 0,64).
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B nccneposaHum IRONIC Takxe 6bino npoae-
MOHCTPMPOBAN0, YTO BK/OYEHME Tepanuu Lmo-
CTa30J/10M B NepmonepaLUnoHHbIi Nepmog, ¢ OTKpPbI-
TOM W SHOOBACKYNSPHOM peBacKkynapusaumen
YAYYLWIKUIO MakKCUMasibHYI0 MPOXOOMMOCTb KOH-
CTPYKLMI 1 NOoKa3aTenn KavyecTsa Xn3Hu (154).

B nccnepgosanum J.D. Neel n coaBT. peTpocnek-
TUBHO OblIM NAEHTUPUUNPOBAHLI N3 CUCTEMBI
Medicare 22 954 nauneHTa nocne oTKPbIThbIX 1 9H-
00BACKYJIIPHbIX BMELLATENbCTB HAa apTepUsiX HNX-
HUX KOHe4HocTel, 8128 naumeHToB Obinu ¢ MX.
ABTOpbI YCTAHOBWUIIN, YTO LIMJIOCTA30/ NOCNEe BMe-
lwaTenbCcTB OblN HasHayeH Bcero 13% nauneHToB
(1999), a puck amnyTaumii y naumeHToB 6e3 Luuno-
cTtasona B TedeHue 1 roma HabnogeHws nocne
BMeLlaTenbCcTBa Obin Bhille B 15 pas.

MeTtaaHanu3 K. Desai u COaBT., BKIIOYUBLLNIA
3136 MaumMeHToB, U3 HUX OKOJSIO MONOBUHBLI C [1X,
Nno oueHke 9PPEKTUBHOCTM UMNOCTO30/a Nocne
NHOPaNHIBMHANBHBIX OTKPBITLIX M 9HO0BACKYSP-
HbIX BMELLATENbCTB, NPOLAEMOHCTPUPOBaN ero ad-
PEKTUBHOCTb B OTHOLLEHMM COXPAHEHUSI KOHEYHO-
CTV 1 NOAOEPXaHUM NPOXOOUMOCTU apTepPUin, npw
3TOM pa3HMLbl B CMEPTHOCTY OT BCEX MPUYNH MEXAY
nauyeHTamu, nosly4yaBLUMMW LMIOCTa30/1 U 0bbly-
HYIO aHTUarperaHTHyto Tepanuio, He 6bino (155).

Puck no6oyHbIx apdpekToB umnoctasona, B ToM
yncne KPOBOTEYEHNN, [OCTATOYHO XOPOLLO U3Y4EH
y NauMeHTOoB, MOJlydaBLUMX Tepanuio rno MnoBO4Yy
HapyLLUEeHMIn MO3roBOro kpoBoobpalleHus. o gaH-
HbiM MeTaaHanm3a P.P. Niu »n coaBT., umMnocrason
NPOLEMOHCTPUPOBAS 3HAYUTENBHO MEHBLUWIA PUCK
KPOBOTEYEHUI, YEM Tepanus HU3KUMU [03aMu
acnMpuHa n KoMbuHaums acnupuHa 1 amnupuaa-
MoJa (156), ncnonb3oBaHne UMNOCTasona B coye-
TaHMM C aCnNUPUHOM TakXe He BbI3blBANO 3Ha4M-
TENbHOr0 YBENMYEHUS HACTOTbl KPOBOTEYEHWUI MO
CpaBHEHUIO C MOHOTepanuen acnnpuHom (157).

OCHOBHOM TE3UC

BknioyeHue uunocrasona B cCXxemy aHTUTPOMOOTMYE-
CKOil Tepanun MoXeT ObiTb PEKOMEHA0BaHO mnocne
OTKPbITOW WU 3HA0BACKYNSIPHOM peBacKynsipusauuu
Yy NauMEHTOB C LEeNbl0 YJy4YleHUs MnoKa3aTenen
COXPaHeHUsi KOHEYHOCTU U YMEHbLUEHUS BEpPOSTHO-
CTU BHYTPUCTEHTOBOrO pPeCcTeH03a — y MauueHTOoB
CO CTeHTUpOBaHUEM apTepuii GeapeHHO-NOAKONEH-
Horo cermeHta. Cnegyet co6ii0paTh 0CTOPOXHOCTb
npu coyYeTaHMM LUNOCTa30Jla C JAPYrol aHTm-
TpoMOOTMYECKO Tepanueli, a TakXe y NauMeHTOB
C TSXKENOW KapAauanbHO naTonormen.

Cynopekcup,

Cynogekcua, — BbICOKOOUYULLIEHHbIN TNNKO3aMU-
HornukaH. Oka3biBaeT aHTUTPOMOOTMYECKOE AeN-
CTBME, OOHOBPEMEHHO YCUIMBAs aHTUNPOTEa3Hyio

aKTMBHOCTb Kak aHTUTpoMOUHa lll, Tak n kodakTo-
pa renapuHa ll, Takxe okasbiBaeT NPodrUopruHOIN-
TMYEeCKOe OeNCTBME (3a CHET akTMBaL MM TKAHEBOTO
akTMBaTopa nnasmMMHoreHa u NoAaBAeHNs NHMMON-
TOpa akTMBatopa rnjasMumHoreHa), aHtmnponugde-
paTMBHOE OENCTBME Ha MAaLKOMbILLEYHbIE KINETKN,
a TakXe CHWUXaeT akKTUBHOCTb NMNUAOB 1 3aMes-
naeT nporpeccupoBaHue aTtepocksepo3a (158).
lMpenapaT [aBHO MCMNOAbL3YyeTCs B COCYAUCTOMN
XUPYPrum, OAHAKO OOJNbLIMHCTBO KIIMHUYECKNX
NCCNEeO0BaHNM, CBA3AHHbIX C HMM, MOCBSILLIEHbI BE-
HO3HOW nartonorun. B HacTosllee BpeMSA pacTeT
WMHTEPEC K MCMONb30BaHUIO Cynogekcuaa u npw
Opyrux 3aboneBaHunsix, CBA3aHHbIX C aTepoCK/Iepo-
30M, a TakXe naTosorMen COCYAUCTOM CTEHKMU.
OKCnepuMeHTasnbHble MCCNef0BaHNS MPOLEMOH-
cTpupoBanu apPeKTUBHOCTb CyN0oAEKCUAA Y KPbIC
¢ C/1 kak B CHMXXEHUWN NPOTENHYPUN, TaK U B Yiyy-
LWweHnn dyHKuMmn aHgoTenms (159).

JaHHble 0 NMpUMEeHeHun cynogekcmpa y naum-
eHToB C [1X B HacTtosiwee BpemMs OrpaHnyeHbl
MasblM KOJIMYECTBOM KJIMHMYECKMX uccneposa-
HUI, NOCBSILLEHHBIX 3TOW Tematuke. MeTaaHanus
nccnepoBaHuii, Boitweawmnii B 2020 r., Obin1 npose-
OeH ang oueHkn apheKTUBHOCTU cynoaekcmaa Ha
ynyylleHve napamMeTpoB Xoab0bl y naumeHToB ¢ MX
(lla—Il8 ctagun). Mo peadynstatam nocne 3 Mec Te-
panun IBBX yBennuunnace Ha 70-90 m (npnbamsn-
TeNbHO Ha 45%), 4TO ObINO 3HAYMTENBLHO BbILLE,
yeM B rpynne KoHTpons (3%) (160). OgHako Heob-
XOOMMO OTMETUTb, YTO BOJMBLUMHCTBO UCCEeaOBa-
HWIM, BKIIOYEHHbIX B AaHHbLIA MEeTaaHanus, npose-
neHbl B ocHoBHOM 10 2000 r. (1984-1997 rr.), Kor-
0a npencraBieHns 0 MegUKaMeHTO3HOW Tepanun
(cTaTuHbl, aHTUTPOMOOTUYECKas Tepanusl) CUNbHO
OT/INYUAINCB OT COBPEMEHHBIX, & TakXe OTCYTCTBO-
Bann paspaboTaHHble MEeTOAUKN TPEHUPOBOYHOM
xoab0bl. OueHka pe3ynbTaToB NPUMEHEHNS CYO-
Jekcmpa npoBefeHa B OCHOBHOM MO CPaBHEHMUIO
¢ nnauebo B 2 nccneposanuax (160, 161), n pesynb-
TaTbl COMNOCTaB/EHbl C NMPUEMOM MEHTOKCUDUININ-
Ha. C y4eTOM OTCYTCTBMS AaHHbIX O METOAMKAX MPO-
BOAMBLUMXCS TPEHMPOBOK W OPYroM COMyTCTBYIO-
e Tepanun, koTopas Oblla Ha3HaYeHa NnauyeHTam,
TPYAHO OOHO3HAYHO CyauTb O BAMSIHUK Cynogeknga
Ha KOHeYHble peaynbTatbl uccnegoaHus. Cym-
MapHO B UCCNeOoBaHNs, B3ATbIE A1 METaaHannaa,
Obino BkoYeHo 483 naumeHTa, TO ecTb BbibOpkKa
[ocTaTtoyHa mMana gis OUEHKU peanbHOro KiavHu-
4eckoro pesynsrara.

OCHOBHOW TE3UC

B HacTosILee BpeMs CynoaeKkcus, B aKCnepMMeHTanb-
HbIX UCC/IeA,0BaHNAX AEMOHCTPUPYET onpeaeneHHble
ycnexu B OTHOLLEHMM NPOTUBOATEPOCK/IEPOTMYECKOTO
AencTBUSA U ynyywweHns GyHKUUM S3HAO0TENNs apTepui
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M BeH, 0AHaKo yoeauTesbHble faHHble O ero NonaoXu-
TeNbHOM BJISIHUM Ha NOKa3aTeNn AUCTaHLMU XOAbObI
y nauueHToB ¢ MX orpaHuyeHbl. TpebyeTcs npoeege-
HUEe JONONIHUTENbHbIX UCCJIeA,0BAHUA.

HadTtunpgpodpypun

Hadbtnogpodypun — aT0 nepopanbHbliii 610Ka-
TOP CEepPOTOHMHOBBLIX 5-HT2-peLenTopoB cocynos
n TpomboumToB. B 2011 r. B pekomeHgaumsax NICE
Obina oueHeHa 9M@EKTMBHOCTb LMIOCTa30/a,
HadpTMapodypuna, NEHTOKCUPUIIIINHA N UHO3UTO-
Nla HAKOTMHATA, NPY 3TOM CYLLIECTBEHHbIX NPenMy-
LLLECTB HM OOHOrO M3 3TUX MpenapaToB Noka3aHo
He 6bin0. OpHako HadTMapodypun okasancsa 60-
fiee aKoHOMMYeckn aP@PEKTUBHBIM, B CBSI3N C YEM
OAHHbIMW PEKOMEHAALUMSMN NO3MLMOHMPOBASCS
kKak npenapart Bblbopa Ans NIEYEHUS MaUVEHTOB
¢ MX ¢ uenblo ynydweHns GyHKUMOHANbHbIX Noka-
3artenen (162). B 6bonee no3gHeM mMeTaaaHanuse
B. Bourrion 1 coaBT. ObilIv Nony4yeHbl AaHHbIE 00
YBEINYEHUN MaAKCUManNbHOMW ANCTAHUMN XO4bObI
Ha ¢oHe npuema HadpTmapodypuna B TeyeHue
6 mec Ha 60% OT NCxoaHbIX 3Ha4YeHnn. OgHAKO 3TK
pesynbTaTbl OblIM COMOCTaBMMbI C YJyYLLEHUEM,
MOJlYy4EHHBbIM Y MaALUMEHTOB, KOTOPbLIE BbIMNOMHSAIN
PEKOMEHAOBAHHYIO MPOrpaMmy TPEHUPOBOK, a Tak-
Xe npuHumManu ctatuHel (163). B HacTosiLLee Bpems
npenapaT He BK/oYeH B EBponeinckne n gpyrve 3a-
pybexHbIe pekomMeHaaumm rno neveHuio MNx.

leHHasa Tepanusa n nenTUabl

Mpenapatr “HeoBackynreH” B kavyecTBe LEN-
CTBYIOLLLErO Havana CogepPXMT BbICOKOOHULLEHHYIO
CBEPXCKPYYEHHYO dopmy nnadmmgbl pCMV-
VEGF165, kogunpytowyto VEGF165, mexaHnam gen-
CTBUSI KOTOPOM OCHOBaH Ha MPOHUKHOBEHUN
B KJIETKY 3TOMN MAasMnaHOW KOHCTpyKuuu. Janee
OHa, He WHTEerpupysicb B reHomMm, obecneymBaeT
BPEMEHHbI CcuHTE3 dakTopa pocta VEGF165,
KOTOPbI BEICTYNAET B KAYECTBE ayTO- U NapakpuH-
HOro perynsaropa pocTa cocyaos in situ (164).

Heckonbko mccnenoBaHnin NPOgEMOHCTPUPO-
Ba/IM 3dPeKkTMBHOCTb “HeoBackynreHa” y naumeH-
ToB ¢ [1X. B nepsom uccnegoBaHum npenapata
(IIB=I1II dpasbl KNMMHNYECKNX NCNbITAHMIA Npenapara)
npuHsann yyactue 100 naumenTtoB ¢ MNX [IA-IIl cTa-
Onn nwemMnn, U3 HMX 75 naumeHToB BXOAMNMU
B rpynny fe4yeHns, 25 naumeHToB COCTaBUAN KOH-
TponbHyto rpynny. Bbina yctaHoBneHa Ges3onac-
HOCTb nmpenapaTta, Npu 9TOM B rpynne nedyeHus
OblI0 OTMEYEeHO 3Haymmoe ysenuyeHme [OBBX
B cpeaHeM Ha 167,2%, nyywwimnii pesynbtart nojlyyeH
y 60JIbHbIX XPOHNYECKOW NLLEMUEI HUXKHUX KOHEY-
HocTel Il ctagumn — npupocTt 547,5% 3a rop, (165).

B wnccnepoBannn A.B. [aBpufieHKO 1 COaBT.
neyeHve npenapatoMm “HeoBackynreH” nosyyan

41 naumeHT, n3 HMx 26 naumeHToB ¢ |Ib cTaguei
n 15 naumentoB c llI-IV ctagneii no PoOHTENHY—
MokpoBckomy. Yepesa 6 mec HabnwogeHus B 1-i
rpoynne 11 nauneHToB YBEAUYMAM OUCTaHUMNIO
xoae0bl (nepewnun n3 IIb Bo A cTtaguio), BO 2-i1
rpynne n3 15 naunenTos c Il ctagnen 7 nepewnu
Bo IIE n 3 Bo llA cTaguto, Takke Obl1 NPOAEMOH-
CTPUPOBAH HEKOTOPbIA MPUPOCT MbILLEYHON nep-
¢y3um (166). OgHako B onyobAMKOBAHHOM UCChe-
[OBaHMM OTCYTCTBYIOT AAHHbIE O COMYTCTBYIOLLEN
Tepanum u 0 MeToamMkKe TPEHWPOBOYHOW X0Ob0bl,
KOTOPYIO MCMOMb30BaIM NMauneHThbl, U HE OLleHMBa-
nacb OAHOPOAHOCTb FPyMM MO 3TOMY MPU3HaKY,
4YTO MOFI0 3HAYMMO MOBAUSATbH HA KOHEYHYIO TOYKY
nccnenoBaHus.

B wccnepoBaHne P.B. eeBa u coaBT. Oblsio
BktoyeHo 210 naumeHToB ¢ MX, B oCHOBHOM C lIA
n lIb ctagmneir nwemmn no PoHTelrHy-INokpoB-
ckomy. Yepes 6 mec HabnopeHns BBX yBennyn-
nacb Ha 177% B rpynne neyeHus, B TO BPEMS Kak
B KOHTponbHOW rpynne ABBX octanacb HEM3MeEH-
Hom (p = 0,218). 3T0 BbI3bIBAET AOMNOSIHUTESbHbBIE
BOMPOCbLI O TOM, Kakoe JieYeHne MNpPOBOAMIIOCH
B KOHTPOJIbHOM rpynne, 1 noYemy oHO 6bino Head-
dekTnBHO (167). B nocnepytouleli nybnankaumm
P.B. eea n coasT., onucbiBaoLen 3-neTHme pe-
3ynbTaTbl NPMMEHeHUs npenapaTta “HeoBacky-
nreH” y nepoHavanbHon rpynnel n3 100 naumeH-
ToB (154), pa3mep BbIOOPKM yxe cTan Hebonb-
WKM — Bcero 38 mauneHToB, N3 HMUX 8 NauMeHToB
COCTaBNSNM KOHTPOJIbHYIO rpynny. Yepes 3 roga
nocne nposefeHust Tepanuu npenapatom OBBEX
B rpynne npenapata 6bina Ha 290% 6onbliue 0THO-
CUTENIbHO M3Ha4asibHbIX MnokasaTtenien (adpoexT
npenapara COXPaHSAsCs), B TO BPEMS KaK B KOH-
TPOJILHOWM rpynmne 3TOT nokasaTeflb YMEHbLUWIICH
Ha 27%. B onyGnnkoBaHHOM ONUcaHuUW uccneno-
BaHWUS Takxe eCTb BOMPOCHI K HA3HAYEHHOWN nauu-
eHTaM COMyTCTBYIOLLEN Tepanun: NaumeHTbl KOH-
TPOJIbHOW rpynnbl Monyvyanya Tepanuio NeHTOKCU-
dunnmHom 200 Mr BHYTPMBEHHO, HUKOTMHOBOW
kucnoton 200 Mr 2 pasa BHYTPUMBbILLEYHO, aanee
nauneHTbl Nepexoann Ha nNpUem MneHTokcubuin-
NIMHA N aUeTUNCaIMLMIIOBON KUCNOTbI nepopasb-
HO. K coxaneHuio, npu 3TOM OTCYTCTBYIOT JAHHbIE
0 TOM, Kakylo COMyTCTBYIOLLYIO Tepanuio Noay4yanm
nauueHTbl B rpynne sieyeHns npenapatom (168).

B wccnepoBaHumn K0.B. YepssikoBa M COaBT.
Obina oueHeHa addekTUBHOCTb Npenapara “Heo-
BackynreH” yxe yepes 10 net nocne NnpuMeHeHs
npenaparta, KOHeYHble TOYKN OLeHEHbl y 36 nauu-
eHToB, 00was netanbHOCTb cocTaBuna 44%
(16 naumeHToB). B nogrpynne MX c Il ctagmen
nwemun ncxopgHasa AbX coctaBuna 167 = 149 wm,
yepe3 5 net — 539 * 292 m, uyeped 10 net -
382 £ 292 m. Mpwu NX c Il ctagnen nwemmn nc-

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT
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xogHo OBX coctaBuna 30 = 15 m. Yepes 3 roga
44% naumeHToB M3 NMOArPyNMbl N0 KINHUYECKUM
OAHHBIM VIMENN MEHEee BbIPAXEHHYIO CTEmneHb
XpoHunyeckon nwemmn — Il b, a 33% — Il A cT.
XWHK. MakcumanbHas BX Obina 3apernctpupo-
BaHa yepea 5 net oT Havana neyeHus — 304 + 144
M, a Yyepe3 10 net oHa coctaBuna 109 = 52 m.
Bcero 3a Bpems 10-neTHero HabntoaeHns 3aperu-
CTPMPOBAHO 3 ciyyasi pasBUTUSA OHKOJIOMMYECKMX
3aboneBaHnin, OgHaKo ybeauTeNnbHbIX OAHHbIX O
CBSI31 C NPOBOAMMbIM FEHHbIM JIe4EHMEM He OblSI0
BbiiBNIEHO (169).

Takum obpasom, npenapat “HeoBackynren”
B KIMHMYECKNX UCMNbITAHMSX AEMOHCTPUPYET XOPO-
LMe pesdynbTaThl N0 YAYHLWEHNO GYHKLMOHANBHbBIX
nokasaTtesie Co CTOPOHblI KOHeYHoCcTU. NmetoTcs
nepuvogpl C OJMTENbHBIM NEPUOLOM HaboaeHNSs
N NPOOEMOHCTpPMpOBaHa 6e30MacHOCTb nNpenapa-
Ta. OgHaKo o0LWKMMK YepTaMK KITIMHUYECKUX Uccne-
OOBaHWI npenapaTa SBAsioTCAS OTHOCUTENbHO He-
6onbluve pasmepbl BbIOOPKM, OTCYTCTBME CTaH-
0APTM3MPOBAHHbLIX METOAOB OLUEHKM addekTa
npenapara (JIMW, mbiweyHas nepdysnsa TKaHen,
YPECKOXHOE HaMpshkKeHne KUCnopoaa B TKaHSX,
OBBX), oTcyTCcTBME MHDOPMaUUM O NPOBOAUMON
CconyTCTBylOLLEN Tepanun Mo HecTaHOaPTHblE
CXEMbl 3TOM Tepanuun, a Takke OTCYTCTBUE UHPOP-
Maumm o dakTe n MeToamKe NPOBOANMON TPEHN-
POBOYHOM X0Abbbl, B CBA3N C 3TUM TpebyloTcs
OOMNOJIHUTENbHbIE UCCNefoBaHusa ona bonee wu-
POKOro PyTMHHOrO NPUMEHEHMS npenapaTa B Te-
panum NauneHTOB C NePeMEXatoLLEencs XPpOMOTON.

CnaBuHoOpM

lMepcnekTBHbLIM HANPaBIEHNEM ABASETCS U NPU-
MEHEHME MpenapatoB Ha OCHOBE MenTUAOB.
CnaBMHOPM — HOBbLI OTEYECTBEHHLIN Mpenapar,
KOTOpbI npenctaBnsieT coboil KOMMeKc nosn-
nenTnaoB, BblAENEHHbIX N3 COCYAOB KPYMHOrO po-
raToro ckora. B akcrnepuvmeHTanbHbIX nccnenosa-
HUAX Npenapart npogeMOoHCTpUpoBan apdeKTuB-
HOCTb, OAHAKO noka onybnnMKOBaHO TONbKO OAHO
KJIMHNYECKOE MCCneaoBaHme ¢ y4acTueM npenapa-
Ta CIaBUHOPM.

Bbinu BkNtOYeHbl naumeHTtbl ¢ MX 50-200 M,
Bcero Obi1o paHaomuaupoBaHo 108 naumeHTOB,
B rpynne npenapaTta noka3aHo CTaTUCTUYECKW
3Haunmoe yeenumyerHne BbX (Ha 46,2%, roe npe-
napart BBogunca 2 pasa B Hegento, n 31,4%, roe
nauueHTbl Noayyanu npenapaT 3 pasa B HeAern)
no cpaBHeHMo ¢ rpynnol nnauebdo (+6,5%) (170).

OCHOBHOW TE3UC

MpenapaTbl reHHO Tepanuu U Tepanuu nNenTupammu
B UCCNEAO0BaHUAX AEMOHCTPUPYIOT MONOXMUTESNbHbIE
pesynbraThl NO BAWSHUIO Ha MOKa3aTeNM KayecTBa

XWU3HU Y naumeHToB ¢ MX u MoryT pekoMeHaoBaThCA
B COCTaBe JIeKapCTBEHHOIN Tepanuu AJs ynyylleHus
KayecTBa XU3HWU NauneHToB. B CBA3N ¢ OTHOCUTENBHO
HeOoNblIMM pa3sMepoM BbIOOPOK TpebytoTca Aonon-
HUTeNbHbIE UCCIIeA0BaHuUs B 3Toi oGnacTu.

TPEHUPOBO4YHASA XOAbBA
N EE SKBUBAJIEHTDI

OOcnepoBaHue nepen Ha4asaoMm

TPEHUPOBOK

CnopHbIM 1 00 KOHLUA HEPELUEHHBIM BONMPOCOM
aBnseTcsd 06e30MacHOCTb PasfiNyHbIX MeToauK
TPEHMPOBKN Y NaumeHToB C X ¢ y4eToM Hanuung
GaKkTopOoB CepaeyHO-COCYANCTOro pucka. B meta-
aHanm3 L.N. Gommans n coaBT. 6blI0 BKJIKOYEHO
74 KNIMHMYECKNX nccnepoBanms n 2876 naumeHToB
B Bo3pacTe 54-76 net. Bce naumeHTbl 6binmn BKIO-
YeHbl B NPOrpamMmMy KOHTPOJSIMPYEMOM TPEHNPOBKM.
Bcero 6b1n10 3apernctpuposaHo 9 HebnaronpuaT-
HbiX ncxonoB (1 dartanbHbin UM, 6 HedaTanbHbIX
KOPOHAaPHbIX COObITUM 1 2 HekapaManbHbIX OC/I0X-
HeHus). Ha OCHOBaHUKM 3TUX AaHHbIX aBTOpPamMM OblJ
coenaH BblBOg, 0 6€30MacHOCTN KOHTPOMPYEMbIX
TPEHUPOBOK W OTCYTCTBUN HEOOXOAUMOCTUN PYTUH-
HOrO KapAauonornieckoro obcnemoBaHus nepeq,
Ha4yanoM nporpammbl TPEHNPOBOK (171).

OpHako HYXHO OTMETWUTb, YTO B KJIMHUYECKME
nccnefoBaHns naumMeHTbl O0ObIYHO BK/OYAKOTCS
C Y4EeTOM OrpefesieHHbIX KPpUTEPUEB, a NauneHThl
C TSXKENOW COMyTCTBYIOLLEN NaTonormen (nepeHe-
CEHHbIMW CEPAEYHO-COCYONUCTbIMU COBBLITUAMN —
MM 1 nHcynstammn) 4acTo nonagatoT nog, KpUTepum
NCKJTIOYEHMS.

C yyetoM $pakToOpoB Cepae4yHO-COCYANCTOro
pucka naumeHTam c¢ X nepepn Havyanom nporpam-
Mbl OJINTENbHBIX KOHTPOSIMPYEMbIX TPEHMPOBOK
PEKOMEHAYETCA MPOBEAEHMEe TpeaMun-TecTta
¢ namepenuem AL, HYCC, a Takke aHanmsa OKI,
YTO MO3BOJSINT BbISIBUTb TSXKENbIE HAPYLLEHNS KOPO-
HapHOro KPOBOOOPALLEHNS M CHU3UTb MOTEHUM-
aNbHbIN PUCK KOPOHAPHbBIX OCNOXHEHNI (172).

TPEeHNPOBKM MOTYT BANSATb HA OAHO N3 KIIOYEBbIX
3BEHbEB MNaTOreHesa, kak 00CYyXAanocb paHee,
sHpoTenmanbHas auMchyHkuma 6onee BblpaxeHa
y naumeHToB ¢ [1X N0 CpaBHEHUIO C aTEPOCKIEPO-
30M B Opyrux 6accenHax, HeoOx0aMbl JOMNOJSHM-
TeslbHble UCCNIeA0BaHMS B 3TON o6nacTu.

KoHTponupyemMble TPeHUPOBKU

MNaumeHTam ¢ cumntomamu MNX ang ysennyeHus
ONCTaHUMN XOAbObI M NMPOrHO3a KOHEYHOCTN PeKo-
MEHIYIOTCS KOHTPOJIpYEMble TPEHUPOBKU C WH-
CTPYKTOPOM. [0 AaHHbIM MeTaaHanusa, npose-
neHHoro H.J. Fokkenrood, ony6ankoBaHHOro
B 2013 r. 1 Bkntoumeliero 1002 naupeHTa, KOHTPO-
NIMPYEMbIE TPEHMPOBKM MOKa3aan CTaTUCTUYECKM
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3Haunmoe ynyyweHve MIX Ha TpegmMmune no cpas-
HEHMIO C pexumammn nedebHol duskynbTypbl 6e3
koHTpons. MNokasarenn coctasunm 0,69 (95% AN
0,51-0,86) n 0,48 (95% OU 0,32-0,64) yepes
3 u 6 mec cootBetcTBeHHO (173). CxoaHble
OaHHble OblIV NOlyYeHbl 1 B MeTaaHanmse 27 K-
Hu4yeckmnx nccnepoaHuii S. Vemulapalli n coasr.,
onybnukoBaHHoMm B 2015 r. ABTOpamMu MOy4YeHsbl
OaHHble O TOM, YTO MO CPaBHEHUIO C CaMOCTOSI-
TENbHOM TPEHNPOBKOM KOHTPOIMPyeMas nporpam-
Ma accouumpoBaHa c ynydweHvem MOX 4vepes
6mec 0,77 (95% 01 0,36-1,17;p<0,001)n 12 mec
0,56 (95% OW 0,34-0,77; p < 0,001), a Takxe
mMakcumanobHon [OBBX uyepes 6 mec (pasmep
apdekta 0,63; 95% AN 0,40-0,85; p < 0,001)
n 12 mec 0,41 (95% AN 0,18-0,65; p = 0,001).

KoHTposiMpyemMasi TpeHMpOBKa SIBISIETCHA PEKO-
MEHOYEMOW, HO HEOOCTAaTO4YHO WCMOJIb3yeMOWn
MeToAuKon ans naumeHToB ¢ X, nwemmnyeckon
6onblo B Horax npu xoabbe, Bbi3BaHHOW 3IA.
OrpaHunyeHHast AOCTYNHOCTb KOHTPOMPYEMOW ne-
4yebHOWN GU3KYNLTYPbI, a TAKKe HEXBATKA BPEMEHMU,
PEecypcoB 1 MOTUBALMWN BEOYT K HU3KOW NpUBEp-
XEHHOCTM MAUMEHTOB K KOHCEPBATUBHOMY Jevye-
HWIO B Lenom (174).

JomMaluHue TPEeHUpPOBKU

Beuay orpaHnyeHHoOn OCTYNHOCTN BO3MOXHO-
CTW NPOBEAEHUS KOHTPOJIMPYEMbIX TPEHUPOBOK
B Hallein cTpaHe B HacCTosLLlee BpeMsi OOMaLUHNE
CaMOCTOSATENbHbIE TPEHNPOBKN NALUEHTOB CTaHO-
BATCS OCHOBHOW METOANKON neveHns. Heobxoammo
OOHOCUTb [0 MNaUMEHTOB BaXHOCTb COBMOAeHMS
BCEX MapameTpOB TPEHMPOBKU. PekomeHpaumn
no AOMalHMM TPEHUPOBKAM MpPeAcTaB/EHbI
B TaOnN. 4.

TaGamua 4. PekomeHaauUmm no AOMALLHUM TPEHMPOBKaM

MUHTeHcuBHOCTb G0Nn npu xoabbe

MmetoTcs JOCTaTOYHO cepbe3Hast Hay4HO-060-
CHOBaHHas 6a3a, a Takke [JaHHble KINHUYECKUX
pekoMeHpaunii 0 TOM, YTO MHTEHCUBHOCTb TPEHN-
POBKM Ha TpeaMune nnm xoabbbl 4OMKHA BbI3BaTh
CPEAHEVHTEHCMBHYIO WM MHTEHCUBHYIO 60/b
B Hore (3, 42).

TeM He MeHee faHHble PEKOMEHAAUUN MOMYT He
cobnopartbcs U OeEMOTMBMPOBATL MaUMEHTOB, OCO-
OGEeHHO Korga OHW 3aHMMAatOTCS CaMOCTOSATESIbHO, 6e3
MEOVLMHCKOrO KOHTPOSS. Takke BbINMOSIHEHME TaKMX
pekoMeHaaLMin MOXeT OblTb 3aTPyOHEHO Y NauneH-
TOB C HAJIM4YMEM KOPOHAPHOW NaTonornu, n3-3a co-
NyTCTBYOLLEN OAbILLIKK, 3a00neBaHuii ONnopHO-ABU-
ratenbHOro annapara wav Opyron ComyTCTBYIOLLEN
nartosiorun. Mo gaHHbIM HEKOTOPbIX UCCefoBaHUM,
ynydleHne nokasatenen xoapbbl MOXET ObiTb O0-
CTUIHYTO HE3ABUCKMMO OT TOr0, TPEHNPYIOTCS N Na-
LUMEHTbl A0 OOCTUXEHWUS NErkOn, YMEPEHHOM Wn
WHTEHCMBHON 6onn (175), HO MpU HENpPaBUIILHOM
0OBACHEHNM NALMEHTY BO3MOXHAS NMoJb3a 0T ynpax-
HeHWIA B 6oJiee TerkoM TeMre MOXET ObITb ynyLLeHa.

Mo paHHbIM MeTaaHanu3a J. Perks u coasrT.,
BKJIIOUMBLLUEM 14 KNMHUYECKMX WCCNeadoBaHUMN,
nauyeHTbl Noayyaan pekoMeHaaumm xoauTb 00
JOCTUXXEHUA MHTEeHCUBHOW Oonu, nerkom 0onu,
a TaKxke rpynny naumeHToB, KOTOpble 3aHUMaNnCb
HEeCTPYKTYPUBAHHOM TPEHMPOBKOM (OaHbl PEKo-
MeHZauMn NpocTo 60/bLLE XOAUTL). ABTOPbI MPULL-
N1 K CreayloLwmM BelBOgaM: Habnoaancs nosoxm-
TeNbHbIN 3QOEKT TPEHNPOBOK Kak B rpynne naum-
€HTOB, KOTOpble MNpU TPEHMPOBKaxX [OCTMranu
MakcumanbHo 6onn, Tak 1 y Tex, KoTopble npe-
Kpawanu ynpaxHeHUs MNpu MNOSBAEHUN NErkown
6onu B BUAe yeennyenma MOX n ABBX, no cpaBHe-
HWIO C NAUMEHTaMU, KOTOPbIE BbIMOSHAIN HECTPYK-
TYPUPOBAHHbIE YMPAXHEHUS; CPAaBHEHME CTPYKTY-
PUPOBaHHbLIX YMPaXHEHUI C AOCTUXEHNEM NIETKOWA

YacTtoTa >3 OHeil B Hepento, B uaeane >5 aHen B Heaenio

MHTEHCMBHOCTb Xopb6a oo makcumasnbHol 601 Npu XpOMOTE UK, MO KpailHein Mepe, OT Nerkoin
10 YMEPEHHON 60/m

Bpemsi O6LLee Bpems ynpaxHeHWn A0MKHO ObITb NEPCOHANN3UPOBAHHLIM U MOCTENEHHO

HapacTaTb B 3aBUCUMOCTM OT 6a30BOI NOAr0TOBKM Ha4MHas oT 15 MuH
1 yBenmunBasice 10 60 MuH*

MpopomKMTENbHOCTb NPOrpPaMMbl He meHee 6 Hep, **

Tun MpepbiBUCTas xoap6a

* — BOBMOXHO Ha3Ha4YeHMe Ha OCHOBE eXeNHEeBHOro nodcyeTa LaroB, UCX0As U3 UCXOOHOro KONMYeCTBa LLaroB B [EHb,
C KOHe4HoW uenbto >7500 waros B AeHb, npuyieM 2500 13 HUX BbINOMHSIOTCS B KQYECTBE LIAroB Npu CUAbHOW 6o5n npu
MOSIBJIEHVN CUMMTOMOB XPOMOTI; ** — NPOAOIKMTENBHOCTL NMPOrpaMMbl UMeeT MeHbLLee 3Ha4YeHKe, NOCKOJbKY B naeasne
nauVeHThbl J0MXHbI NPOAO0KATL NPOrpaMMy HeonpeaeseHHO A0Aroe BPeMmsl, HO B KayecTBe abCOoNMOTHOr0 MUHUMYyMa
pPeKOMEHAYETCA NPOLAOSIKUTENBHOCTL Nporpammel 6 Hed. OOHako nauMeHToB crnefyeT obcnenoBath kaxable 3-6 mec,

4TOObI y6eﬂ,MTbC‘r‘| B HaM4y1Un NOSIOXKUTENBHON ANHAMUKN.

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT



WHTEPBEHLIMNOHHAST AHITMOJ10M Vs

6011 1 YyNPaxXHEeHNn C AOCTUXEHNEM UHTEHCUBHOM
6011 BbISBUIO BOJbLLOK NONOXUTENbHBIN 3ddEKT
B MOJIb3Y YMNPaXHEHWN C OOCTUXEHUEM Jerkomn
601, XOTS M CYLLECTBOBaN OMNPEAENEHHbIN ypo-
BEHb CTATUCTMYECKOMN HELLOCTOBEPHOCTMU.

Mccneposarenn OTMeYaloT BbICOKYIO reTepo-
FEHHOCTb Cpean WUCCNefoBaHui, rae naumeHTbl
npu TPEHNPOBKAX AOCTUraNM TONbKO NIErkon 6onu
BBUAOY UX Manoro konnyectea. OgHako MeTaaHanm3
NPOOEMOHCTPUPOBAN MPEVMYLLECTBA OAHHOIO
BMOA TPEHUPOBKWN MO CPABHEHMIO C HECTPYKTYpPU-
POBaHHbLIMMW yrpaxHeHusmn (176).

MOHUTOPUHI TPEHUPOBOK

KOHTpOSIb ANCTaHUMN 1 CAMOKOHTPOJIb AOIKEH
OCYLLECTBAATLCA C UCMONb30BaHMEM LLArOMEpPOB,
MOHUTOPOB LLIAroBOM akTUBHOCTU NI TEXHONOTUIA,
BKJTIOHAIOLLIMX 9T KOMIMOHEHThI (Hanpumep, cmapT-
¢OHOB), KOTOPbIE CYUTAIOTCH BaXHbLIM 3JIEMEHTOM
9 PEKTMBHON CUCTEMbI 34PaBOOXPaHeHns. Hesa-
BUCMMO OT MeToga uHbopMauus MOHUTOPUHra
OOJKHA pernctpupoBatbcs (b0 nauMeHToM
B [OHEBHMKE TPEHWPOBOK, MO0 AMCTAHLMOHHO),
a C NnauMeHTOM 00§3aTeNlbHO O0JKHA NoAAepPXu-
BaTbCs AMCTAHUMOHHAsA CBA3b. ECnv BO3MOXEH
yOaJIEHHbI MOHUTOPWHT, B naeane obpaTHas CBA3b
OOJKHA OCYLLECTBAATLCH B PEXMME peasnbHOro
BPEMEHU, @ MOHUTOP CnefyeT HOCUTb TOJIbKO BO
BPEMS TPDEHMPOBOK.

AnbTepHaTUBHbIe METOANKN TPEHUPOBKU

CkaHauHaBckasi xoabba

O6yyeHne xoabbe Takxe MOXET NMPOBOAUTLCS
B hopme CKaHAMHABCKOW X00b0bl, [Oe BbIMOHSIOT-
CS MoKayMBaoLMe CMMMETPUYHbIE OBUXEHUS PYK
npuM puUTMUYHOM xoawbe ¢ nankamu (177).
Ona oueHkn apdEKTUBHOCTU METOOUKM CKaAHAM-
HaBCKOW Xx0b0bl ObINO NPOBEAEHO HECKOJSIbKO He-
60NbLUNX KIMHUYECKUX MCcneaoBaHuii. B nccne-
nosaHne C. Oakley 1 coasT., Bkatoumswem 21 na-
uneHTta c X (cpepHuii Bo3pact 70 net), nocne
12 Hel, TPEHUPOBOK C MPUMEHEHMEM METOAMKMU
ckaHAMHaBCKOM xoapObl cpeaHss OBBX yeenu-
yunacb ¢ 77 go 130 m, a MAX — ¢ 206 oo 285 m
(p = 0,000) (177). Takxe npoBeneHbl MUccneno-
BaHWS, CpaBHMBaKOLWMe pe3ynbraTbl TPEHUPOBOK
C WCMOJSib30BaHMEM METOAMKN CKaHAMHABCKOM
X0[b0bl, Kak anbTepHaTUBHOW METOAMKM, C TPaamU-
LMOHHbLIMM TPEHUPOBKAMM.

K. Bulinska n coaBT. oueHUnn ap@ekTMBHOCTb
CKaHOMHABCKOM X0AbObl MO CPaBHEHWIO C TPEHU-
poBkamu Ha 6eroBoin Jopoxke. Bcero 6bin0 BKO-
yeHo 70 nauMeHToB, CPeaHUI BO3PACT y4aCTHUKOB
coctaBun 68,27 roga, 6b11v NPOBEAEHbI 2 TPEXME-
CSlYHblE MPOrpamMmbl, TPEHMPOBKM MPOBOAUIINCH
3 pasa B Hegento. B rpynne ckaHAMHABCKOWM X0Ob-

Obl OTMEYEHO 3HAYMTESIbHOE Yy4ylleHMe nokasare-
nen MIOX (p = 0,001) n ABBX n (p = 0,001), Toraa
kKak B rpynne TPEHMPOBOK Ha TpeamMune TOSbKO
MIX (p =0,001) (178).

C. Stafford n coaBT. cpaBHMBanM pe3ynbTaThl
CKaHAMHABCKOW X0AbObl MO CPABHEHUIO C 0ObIYHOM
xonopbon. Bcero Obiio BkAWOYEHO 52 naumeHTa
(28 - rpynna ckaHaMHaBCKOWM xoabbbl, 24 — rpynna
006bl4YHONM X0Op0bl), B 06enx rpynnax y4yacTHMKam
OblM NpenocTaBfieHbl MUCbMEHHbIE WHCTPYKLMM
no MeToamkam XoabObl, AIUTENbHOCTb TPEHMPOB-
ku coctaBnsna He MeHee 30 MWH, TPEHUPOBKMU
NPOBOAMIIMCH HE pexe Tpex pa3 B Heaento, y4acT-
HMKam 06eunx rpynn Obinn BblaaHbl LWaroMepsbl, pas
B Hegento no tenedoHy NpoBOAMIAChk KOHCYMbTa-
uns dumsnotepanesta. MNocne 12 Hep pasnuums
MEXZY KOHTPOJIbHOW TPynron U rpynnon ckax-
ONHABCKOWM x0abbbl Obinn 3Ha4MMbIMK (334 M npo-
1B 538 M, p = 0,002), XO0TS NPUBEP>XXEHHOCTb K TPE-
HMpoBkam Oblna BbICOKOW B 06enx rpynnax (179).
HecmoTps Ha Hebonbline pasmepbl BbIOOPOK B
OMUCAaHHbIX UCCeA0BaHUSX, UCMONb30BaHNE CKaH-
JWNHABCKOW X0abObl ABNSAETCS, BEPOATHO, XOPOLUEW
anbTepHaTUBHOW TPaOAULMOHHLIM BUAAM TPEHUPO-
BOK M MOXET pekoMeHOoBaTbCs nauueHtam c MXx.

3aHsATus Ha BesloTpeHaxepe

OTOT BMJ, aKTUBHOCTU MOXET OblTb PEKOMEHIO0-
BaH NaLMeHTaMm, y KOTOPbIX N0 TeM UM UHBIM NPU-
4YMHaM WMEIOTCS OrpaHuYeHus B MPOBEAEHUU
00bIYHOM TPEHMPOBOYHON Xx0AbObLI, Hanpumep,
JereHepaTnBHbIE U3MEHEHUS CYCTABOB HMXHMX
KOHEYHOCTEN, HEBPOMOrMYeckme pacCcTpomncTea
nnm n3bbITO4Haa Macca Tena. MiccnenoBaHus B 00-
NnacTu CpPaBHEHWUS 3aHATUIA Ha BeNOTPEHaXepe
N TPEHMPOBOYHOM X0AbObI HA MOMEHT HanMcaHus
JOKYMeHTa He 0GHapYXeHbI.

OCHOBHOW TE3UC

KoHTponupyeMmbie TPEHUPOBKM B KIIMHUYECKUX UCCe-
[OBaHUAX AEMOHCTPUPYIOT Haunyqywyio 3¢pdekTus-
HOCTb, OAHAKO B HACTOSILLEE BPEMS B HaleWl CTpaHe
orpaHuyeHa AOCTYNHOCTb Takux nporpamm. Npu He-
BO3MOXHOCTM MPOBELEHUS 3aHATUIA B rpynne wuav
C UHCTPYKTOPOM MaLUEHTY A0JDKHbI ObITb AaHbI YETKUE
Vi MOHATHbIE PEKOMEHZALMUU N0 AOMALIHAM TPEHUPOB-
KaMm M 00bsICHEeHa BaXHOCTb COONIOAEHUS PEKOMEH-
pauuii. Bo3MOXHO Ucnonb3oBaHWe asibTEPHATUBHBIX
MEeTOAUK TPEHUPOBKU — CKaHAMHACKOW X0AbObl Mnu
3aHATUI Ha BENOTPeHaxepe.

dusnorepanus

HekoTopble naumeHTbl (CTapyeckoro Bo3pacTa,
c conyrtcTByoulen natonorven — XCH, xpoHu-
yeckas o6CTpykTMBHAA GONE3Hb NErknxX U T.40.) He
MOTYT BbINOJIHATb HX PEKOMEHAALMN Mo TPEHNPO-
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BOYHOM xoAabbe, HM MCNoNb30BaTb albTepHaTMB-
Hble MeTOAbl TPEHMPOBOK BBUAY TEKYLLMX OrpaHun-
YeHUNn OYHKUMOHANBbHOM aKTUBHOCTU. B Takmx
cuTyaumsax HeobxoaMMo MCnonb3oBaHue GU3no-
TepaneBTUYECKNX METOONK.

MeTon 9nekTpoMUOCTUMYMSALMM OCHOBAH Ha
BO3MOXHOCTU C MNOMOLLBIO 3a4aHHON 4acToThl
N CUJbl SNIEKTPMYECKUX MMMYNbCOB BbI3blBaTb CO-
KpalleHnsa MbIlL, roneHen. B HacToswee Bpems
cyllecTByeT OO0/bLIOE KOJIMYECTBO MOPTATUBHbIX
CTUMYJSISTOPOB, KOTOPbIE NMALUNEHT MOXET UCMOJIb-
30BaTb AlOMaA CaMOCTOSATESbHO.

JaHHble 0 NPUMEHEHUN 3IEKTPOMUOCTUMY-
naumm B neveHun X orpaHunyeHsl. 10 AaHHbIM
ncenepoBaHma C. Ellul n coaBT., BKIIOYMBLUEM
40 naumeHToB, KOTOPbIM MPOBOAMIACH 3NEKTPO-
MNUOCTUMYNALUMS MbILL, FOJIEHEN €XEeOHEBHO B Te-
yeHme 14 Kypcom 12 Hea, perMcTprupoBannch cTa-
TUCTUYECKN 3HAYMMbIE N3MEHEHUS B NOKa3aTENsaX
KPOBOTOKA M AMCTaHUMUN XOObObl MO CPaBHEHUIO
C McxoaHbIMM AaHHbIMu (180).

OCHOBHOM TE3UC

Mpy HEBO3MOXHOCTM NPOBEAEHUS CTAaHAAPTHOM Tpe-
HUPOBOYHOI MporpaMmbl MaumMeHTam 0coObix rpynn
MOXeT ObiTb PEKOMEHA0BAHO NPOBEAEHUE INEKTPO-
MUOCTUMYASILLUUA MbILLL, FOSIEHEN NOPTAaTUBHLIMU NpPU-
6Gopamu ons AOMALLHEro UCMoJib30BaHus.

MPODUJIAKTUKA

MpodunakTnyeckum yxon 3a cronamm

Yxop 3a ctonamm SBAsSeTCs BaXXHbIM KOMMOHEH-
TOM NPOGUNAKTUKM NosiBReHns paH npwu MNX, ogHa-
KO HEpeaKo ynyckaetcs u3 Buay. B Hawen cTpaHe
KIMHUYECKas nognaTpus U Nogonornsa HaxoaaTcs
Ha HayasbHOM 3Tane (GOpPMMPOBAHUSA, MOITOMY
PYTUHHOE HanpasiieHne naumeHToB K MNX K Takum
cneunannctam B HaCTOSLLEE BPEMS BpadYamMu npo-
N3BOAUTCS PEOKO.

Jaxe npocTtble npasBuia 0KasblBalT BAUSHUE
Ha COXpaHeHue 340pOBbs CTOM, BaXHO obpallaTb
BHMMaHMe NaumeHToB Ha He0BX0AMMOCTb YX04a 3a
HOITSIMU N KOXEN, eXEeOHEBHOE MbITbE C MOJIHbIM
BbICYLUMBAHWEM HOI, HOLLUEHME HOCKOB M 00yBW,
noaxoasawux no pasmepy u matepuany (181).
HeobxoouMo ykasbiBaTb Ha HexXenaTelbHOCTb
X0OXOeHMS BOCUKOM, OMacHOCTb 0XOroB M 06MOpPO-
XeHun (182). 3puTenbHble 1 KOTHUTUBHBLIE Hapy-
LLEHNST MOTYT BAUSATb HA BO3MOXHOCTb CaMOCTOS-
TenbHOro yxoga 3a crtonamu (183). Hanpumep,
Takve COCTOSHUS MOTYT MPUBOAUTL K MOJTyYEHUIO
NOBPEXAEHUI NPU CaMOCTOSTEIbHOM MoAcTpura-
HUM HOrTEN. BaxHO npuBnekaTb K NpoLeccy yxoaa
3a TakMMK nauueHTamm poaCcTBEHHUKOB UK yxa-
XUBAKOLLMX 32 NauneHTamm nuu,

B pexkomengaumax ACC-AHA 2024 r. BbiAENEHbI
rpynnbl pyUcka s pa3suTUs 938 M aMmniyTaumm Ko-
HeYyHOCTKM y nauneHToB ¢ 3MTA: Hannymne 938 B aHaM-
Hes3e 1nn amnyTaums KOHeYHOCTH (Manas nnm 6onb-
wasa), crona Lapko wnu ppyrve pedopmaunm
(Hallux valgus, rammapTtomsbl, CI, ¢ nnoxum ravke-
MUYeCKUM KOHTponem, XBI1, nepudepuryeckas Hein-
ponaTtus, NPoao/XeHne KypeHust) (6). Takxe 0co-
0O0ro BHMMaHMs 3aCyXMBatOT NOXWIIbIE NaLWEHTD,
NMOCKOJIbKY CTapeHue CB3aHO C M3MEHEHWEM Xa-
pakTepucTuk cTomnbl (181).

MoMMMO nepeymcneHHbIX pekoMeHaaLUmin, nauy-
€HTaM yka3aHHbIX YSI3BUMbIX Py Noka3aHo HoLle-
Hue cneumanbHo nogobpaHHoli 0bysm (6, 181, 183).

MpuBEepP>XEHHOCTb K JIeYEHUIO

MNpobnema HeOoCTaTOYHOW MNPUBEPXKEHHOCTU
nauMeHToB K JIEYEHMIO CyllecTBOBajia Bcerga
1 OCTaeTCs LUMPOKO PacnpoOCTPaHEHHON 1 B HACTO-
sillee Bpems, B 0cobeHHOCTM y naumeHToB ¢ CC3.
Tak, B pOCCUIACKOM MCCNeaoBaHnm, onybmMKoBaH-
HOM B 2018 r., aBTOPbI OLLEHWUN NPUBEPXEHHOCTb
kK Tepanumn y 1437 naumeHToB NOC/E NEPEHECEHHO-
ro IM. o yactoTe OTMEHbI NpenapaTtoB NepBoe
MECTO 3aHsm cTaTuHbl (85%), a BTOpoe — npekpa-
LEeHNe WM U3MEHEHME pexmma [BOMHON fOes-
arperaHTHon Tepanuu. B gaHHOM mccnenoBaHum
19 nauneHToB CKOHYaMCb B TEYEHWE MEpPBbIX
12 Hep neveHns. OCHOBHbIMU MPUYMHAMK CMEPTU
cTann TpoMbB03 CTEHTA M OCTPbIA MHPAPKT MUO-
kapaa (184), T.e. NpuUYMHbI, CBS3aHHbIE HEMOCPes-
CTBEHHO C NpMeMOM npenapaTtos. [ naunmeHToB
¢ MX NprBEPXEHHOCTb K Pa3NnNYHbIM KOMMOHEHTAM
NIeYEeHns, TaKNM Kak MegukaMeHTO3Has Tepanus,
cobnoaeHne pekomeHaaumii No koppekumm obpa-
3a XW3HW, TPeHMpoBKkam, npuobpeTaeT KONoC-
caJibHOE 3HA4YeHMe Kak CO CTOPOHbI Ka4eCTBa XMn3-
HW, TaK U C MPOrHO30M KOHEYHOCTU, U MPOrHO30M
XU3HM nauyeHTa. B nccneposaHuum E.J. Armsrong
N COaBT. aBTOPbI OLEHNBANN BAMSHUE Ha OOLLYyiO
CMEpPTHOCTb, CEepAeYHO-CoCyaucTble cobbiTuS,
a Takke HebnaronpusiTHbIE COBLITUS CO CTOPOHbI
KOHEYHOCTM COONoAEHNE BbINOJIHEHUS MNpeanu-
CaHHbIX pekoMeHaaumamMm no nevenuio 3MMA (oTkas
OT KYpPEHWsl, Ha3HA4YeHMe acnupuHa, CTaTUHOB,
WMAMN®). Bbinu BkAtoYeHbl 325 naumeHtoB ¢ KNHK,
aTakxe 414 nauyeHTos ¢ MX. Yepes 3 ropa Habnto-
OeHns KOMOVHMPOBAHHbI PUCK CMEPTM 1 BbICOKOW
amnytauumn (OP 0,60; 95% [OW 0,42-0,84;
p = 0,003), a Takxe cepaeyHO-CoCyanCTbIX COObI-
1 nHCK (OP 0,60; 95% 1N 0,45-0,80; p=0,001)
Obl/1 3HAYNTENBHO HMXE Y NALMEHTOB, NOJTyHaBLLMX
ne4yeHne BCEMN YETbIPbMS npenaparamm B COOT-
BETCTBUN C pekomeHaaumamm (185).

B nccneposanum J.F. Dopheide n coasTt. npo-
OEMOHCTPMpPOBaHa B3aMMOCBS3b MEXAY MPUEMOM
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CTaTUHOB N MUCXoaaMu Yy OOMbHbIX C CUMATOMHbIM
3MMA B BMae CHUXeHMs nokasaTenei obLuel cmepT-
HocTu (106).

PasnnyHble LwKanbl 1 ONPOCHUKKU, CYLLECTBYIO-
LLMe B HACTOSILLLEE BpeMsi 015 OLLEHKN MPUBEPXKEH-
HOCTW MauUMEHTOB, pa3paboTaHbl B OCHOBHOM AJ1s
OLLEHKM KOMMJ1aeHca K NPpYHUMaeMon MeaKaMeH-
TO3HOW Tepanuu, HO WUHCTPYMEHTOB A1 OLLEHKMN
CTOJIb MHOFOKOMMOHEHTHOIO JIEYEHMS B HACTOS-
LLiee BpeMs He cyuwecTByeT. Kpome Toro, oueHka
KOMIMiaeHca ¢ NOMOLLbIO Lwkan TpebyeT goctaTou-
HO OO0JbLIOrO BpPEMeHUW W TPYyOHO peanu3yema
B MpPakTMYeckom 3apaBooxpaHeHun. CyuiecTByeT
HeoOXxoaMMOCTb B pa3paboTke NpocToro paboyero
WHCTPYMEHTA NSl OLLEHKN MPUBEPXKEHHOCTN K pas-
JINYHbIM KOMMOHEHTaM neyveHns y naumeHTos ¢ MX.

X0opOoLLUOo N3BECTHO, YTO OCHOBHbLIM MOTUBUPYIO-
Wwym GakTopoM 4S9 NPOAOIKEHNS COBMOAEHUS
pekoMeHOaunim aBAsSeTcs OLLyLleHMe MauMeHTOM
9P PEKTMBHOCTM OT NPOBOAMMOIO JIeYEeHUs!, a OC-
HOBHOW MPUYMHOM OTKa3a OT JIe4YEHUS SBSIIOTCS
noboyHble apdekTbl NpenapaToB. PekomeHgaumm
no Tepanuu, KOTopble galTca naumeHtam c [1X,
BO MHOIOM BAMSIIOT HA CEPAEYHO-COCYANCTbIN NPO-
rHO3, a He NPUHOCAT pe3ynbTaTt “34echb 1 cenyac”.
[MaumeHTy TpyaHO OueHUTb 3P deKT OT CTaTUHOB
UM OT aHTUTPOMOOTUYECKON Tepanuu, No3ToMy
3a4acTylo OHW cYMTalOT 3TK NpenapaTbl Headdhek-
TMBHbIMU. [T0B0OYHbIE 3DDEKTLI TaKKe SABAAIOTCS
0OCTaTOYHO CYObEKTUBHLIM MOKasaTenem, U Ux
3HAYMMOCTb AN MauneHTa MOXET ObiTb AocTa-
TOYHO CUJIBHO NpPeyBenYeHa 1U3-3a HEMOHUMaHUS
KOHeuYHbIX Lenen Tepanun. CylleCTBEHHbIN BKiag,
B OTKa3d OT mpuema npenaparoB BHOCUT U NOAU-
nparmMaaus. B cBs3m ¢ 60MbLLIMM KOJIMYECTBOM CO-
nyTcTBYyIOWMX 3abofieBaHWIA naumeHTam pasnmy-
HbIMW CReuManMcTaMmn HasHavyalTCcs npenaparhl,
B UTOre NaumeHTbl NoslyyatoT B cpegHem 6-10 npe-
napaTos.

OCHOBHOM TE3UC

MpoGneMa HM3KOW NPUBEPXXEHHOCTU OCTaeTcs pac-
npocTpaHeHHol cpeau naumeHToB ¢ MX, ang nosbi-
LWEHUSI NPUBEPXXEHHOCTU B KOHCYJ/IbTUPOBAHUUN BaXHO
MCMONIb30BaTh HECKOJIbKO MPVUEMOB NMPY KOHCYNbLTUPO-
BaHUM NaLUeHTOB.

1. YeTko 0003HAYUTL LENAU U 3apayun sievyeHus
(006BACHUTDL, 4TO 3 PEKT OT NPOBOAUMOrO JIEYEHUS He
OyneT 3aMeTeH cpa3y, a OCHOBHAsA Leflb JieYeHus —
ynyulieHue cepaeyHo-COCYAMCTOro NPorHo3a).

2. [latb nauMeHTy pa3bACHEHUS NO KaxAoMy U3
KOMMOHEHTOB JIeYeHUs

3. OueHUTb NCUXO0JIOrMYECKYI0 rOTOBHOCTb Mauu-
€HTa K Hauyany JiedyeHus, npu HeoOXOAMMOCTU AaThb
OOMOJIHUTEJIbHbIE UCTOYHUKM O 3a60siIeBaHUM, NPOBe-
cTu Gecepy ¢ poACTBEHHMKAMU

4. LlenecooOpa3Ho npuBnekarb NauueHTa K co3-
DaHMIO NJaHa NleYeHus.

5. 06cyanTb ¢ NaLMEeHTOM BO3MOXHbIe N0O0YHbIe
addeKTbl NeYeHUs U MX BO3MOXHYIO 3HAYUMOCTb.

SAKJIIOHEHUE

KoHcepBaTtvBHasa Tepanus SBASETCA OCHOBOW
nevyeHuns nauneHToB ¢ X n okasbiBaeTca adpdek-
TVMBHOV B aOCONOTHOM OOMNbLUMHCTBE CJly4aeB, Nno-
3BONSA M3bexaTb ONepaTUBHOIO JIEYEHUS U CBSI-
3aHHbIX C HUM PUCKOB.

Ona Toro 4toObl KOHCEPBATMBHOE JE4YeHne
Ob1/10 3PPEKTUBHBIM, OHO AO/IKHO COCTOSATb U3 He-
CKOJIbKMX 00513aTesIbHbIX KOMMOHEHTOB: Moandu-
Kaumm obpasa XU3HU (TPEHMPOBOYHAsA X0ab0a,
0TKa3 OT KypeHus, OMEThI, yxon 3a cTornamu), pa-
LMOHANbHOM aHTUTPOMBOTUYECKON 1 runoannuae-
MU4eckon Tepanuu. KpainHe BaXHbIM SIBASETCS
NPUMeHeHNe nevebHbIX MEPOMPUATUN CUCTEMHO U
B COBOKYMHOCTW, 06paTHas CBA3b OT NauMeHTa s
OLLEHKM MOJIHOTbI X BbINOJIHEHUSA N 3DDEKTUBHO-
CTW; HEMASIOBAXHYIO POJb UMEKOT METOANKM MOBbI-
LEHNS NPUBEPXKEHHOCTM NALUNEHTOB K TaKOMy Je-
YEHMIO.

Hanbonblyio npobnemy ans naumeHtoB ¢ MX
COCTaBJISIET KpanHe BbICOKUI CepaevyHO-Cocyam-
CTbl PUCK, OLLEHUTb U 3DPEKTUBHO CHU3UTL KOTO-
pblii MOXET Bpay TepaneBTU4EeCKOWN creunanbHo-
CTU (KapAnonor uav aHrnmonor).

B nepcnektnBe TpebytoTCa MNOBbILIEHWE [0-
CTYNHOCTW MpenapaToB AN 0TKa3a OT KypeHus,
OonosiHuMTeNnbHas pa3paboTka M oueHka addek-
TMBHOCTWN NEKAPCTBEHHbLIX CPEACTB BO3LENCTBUSA
Ha SHOOTENMaNbHYI0 ANCOYHKUMIO Yy MauMeHTOB
C NEPEMEXAIOLLENCH XPOMOTON.
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INTRODUCTION

Intermittent claudication (IC) is the most com-
mon symptom of peripheral artery disease (PAD)
and may affect key aspects of patient life, such as
lifestyle, often leads to disability, although risk of
high amputation remains relatively low, less than
1% per year (1). The reduction of functional activity
in patients with IC is comparable to that in patients
with heart failure with low left ventricle ejection frac-
tion (2). It means that patients may be limited in all
types of daily and working activity, and IC may lead
to disability as well.

Modification of lifestyle, optimal medical therapy
and controlled exercises are the first-line treatment
for patients with IC according to actual international
and national guidelines (3-5). However, in vascular
surgeon’s appointment, patients typically receive
only brief advice on smoking cessation (“quit smok-
ing”) and recommendation “to walk more”. It is re-
lated to specific organizational model of healthcare
in Russian Federation in this field of clinical medi-
cine, when surgeons are forced to take on tasks
outside their primary function and prescribe a con-
servative treatment of the disease. At the same
time, the therapeutic approach is effective in 90%
of patients with IC, improving their quality of life to
an acceptable level (6). Meanwhile, a therapeutic
approach of IC treatment does not entirely exclude
surgical intervention in patients with IC, but makes
surgical options more selective and justified in
terms of risks, prognosis, and outcomes.

From the perspective of vascular surgeon who
initially examines the patient, revascularization in IC
is often mistakenly perceived as an optimal method
for improvement of current situation. Indeed, some
studies have reported improved quality of life in
patients with IC after revascularization, however the
follow-up period in these studies was only 1-2 years
and sample sizes were as a rule very small (7). The

long-term results of several randomized controlled
studies suggest that early advantages of revascu-
larization comparing to conservative treatment may
be lost over time, and patients who had intervention
at the early stage, subsequently undergo signifi-
cantly more repeated procedures during follow-up
period (8).

To date increasing evidence suggests that vas-
cular interventions performed to alleviate IC symp-
toms lead to acceleration of disease progression
to critical limb threatening ischemia (CLTI) and to
increase the rate of extremities amputation as well
(9-11).

A Russian meta-analysis, comparing treatment
strategies for IC, evaluated conservative and surgi-
cal approaches in studies with 5-year follow up pe-
riod. The findings demonstrated the superiority
of conservative management in reducing the risk
of urgent revascularization, while also revealed the
tendency to increased rate of amputations and pro-
gression up to CLTl in patients undergoing revascu-
larization for IC (12).

If patients have IC symptoms, an extremely im-
portant component of clinical examination is as-
sessment of cardiovascular risk factors. It could
even be said that IC in patient is less an indicator
of extremity loss risk but more a sign of elevated risk
of fatal and non-fatal cardiovascular events (Fig. 1).
According to literature, only 18% of IC patients will
require surgical intervention and 10% will undergo
amputation within 10 years, whereas mortality rates
due to myocardial infarction and stroke at 5, 10, and
15 years will be 30, 50 and 70%, respectively (13).

Thus, this patient group, whose primary issue is
not so much limited walking distance but rather
global vascular risk and a high probability of cardio-
vascular accident within short time, goes to a sur-
geon primarily specialized in surgical treatment
of peripheral artery disease.

Revascularization
rate within 10 years

Amputation risk
within 10 years

5-year
mortality rate

10-year
mortality rate

15-year
mortality rate

Fig. 1. Comparison of the risk of adverse events in patient with intermittent claudication within 15 years The diagram
is based on 15-years study evaluating the risk of unfavorable outcomes in patients with IC (13).
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| Intermittent claudication |

v Y

Lifestyle | Foot care

correction

Y

v

| Antithrombotic therapy

\d

| Walking exercises |

Therapy aimed to cardiovascular
risk reduction

Fig. 2. Strategy of conservative treatment of patients with intermittent claudication.

In the study by M.A. Hussain et al., which design
supposed to enroll patients in program of cardio-
vascular risk correction along with obligatory pre-
scription of various drugs with evidence-based ef-
ficacy according to guidelines, including statins,
significant reduction of cardiovascular and extrem-
ities-related complications within 7 years of follow
up was noted (reduction risk of death, myocardial
infarction and stroke by 37%, risk of high amputa-
tion by 53%) (14).

Even if revascularization is necessary, as well as
after it has been performed, patients require opti-
mal medical therapy, considering persisting cardio-
vascular risks and need to prevent extremity-relat-
ed complications, to maintain revascularization
patency and reduce the risks of repeated revascu-
larizations. Strategy of conservative treatment of
a patient with IC is presented on Fig. 2.

Considering international experience where
guidelines on PAD are written in close collaboration
with cardioangiologists, cardiologists and some-
times - directly with Cardiology Society, in our coun-
try this is a responsibility of cardiovascular surgeons,
thus the guidelines has extremely few information
about conservative therapy of this disease.

Also, there is a problem of insufficient patient
adherence to therapy which significantly improving
their cardiovascular prognosis, and this issue is
more pronounced when they are consulted by sur-
gery specialists. Thus, in the American REACH reg-
istry, which included 5861 patients, of whom 2942
patients had IC, 3052 patients were underwent re-
vascularization earlier, and 800 patients — had ex-
tremity amputation, the rate of statins prescription
was low (only 62%). At that, the rate of statins pre-
scription varied depending on the physician's spe-
cialty — patients were more likely to receive statins
if initially consulted by a cardiologist, and less likely
if first examined by a cardiovascular surgeon (15).

Despite the fact that patients participating in
clinical trials are under thorough monitoring and
counseling, the problem of under-prescription and
poor adherence to conservative therapy was evi-
dent even in the largest prospective clinical trial
BEST-CLI, dedicated to the comparison of open
and endovascular surgeries in critical low extremi-

ties ischemia, where over 70% of patients not re-
ceived optimal medical treatment, including statins
(16).

Besides mentioned above, there are a lot of un-
resolved issues in conservative treatment of pa-
tients with IC. In addition to medical therapy, smok-
ing cessation has a huge importance for these pa-
tients who are often have longtime smoking history.
A simple advice is often not enough for this, and
diet adherence, proper foot care and other con-
servative therapy measures are necessary as well.

A very important role play walking exercise in-
tensity and duration, alternative treatment methods
and physiotherapy, which are very substantial but
almost not mentioned in guidelines.

ETHIOLOGY AND PATHOGENESIS

In pathogenesis of IC clinical manifestations,
obstruction of major arteries by atherosclerotic
plagues initiates ischemia of the extremities. Such
factors as inflammation, vascular dysfunction, de-
creased microcirculation and changes of skeletal
muscles function are added as well. Clinically, the
symptoms of IC directly reflect inadequately perfu-
sion of extremities skeletal muscles during exertion
(17).

Despite common mechanisms of atherogenesis
across all vascular territories, patients with PAD
have a greater risk of cardiovascular events and
death compared to patients with CAD alone (18).
Thus, risk factors and clinical course of PAD are not
the same with those of patients with CAD, suggest-
ing the presence of certain pathophysiological
mechanisms specific to patients with peripheral
atherosclerosis (19). Within this paradigm, an en-
dothelial dysfunction is considered in the first place.

There is no generally accepted parameter that
could simply and reliably measure endothelial func-
tion. In the study by S. Kiani et al., a total of 1320
participants were enrolled, including 377 patients
had PAD (27% with CLTI, 70% with IC and 3% with-
out any symptoms, who had previously undergone
revascularization). This group showed the most
severe impairments in vasodilatory function (as-
sessed by high-resolution ultrasound) compared to
the group of patients with CAD alone (20).
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In the trial by a group of Brazil researches com-
paring data from patients with IC and healthy volun-
teers, vascular reactivity measured by endothelial
shear rate in the brachial artery (a calculated pa-
rameter measured using Doppler ultrasound) was
significantly worse in patients with IC, and the data
correlated with atherosclerosis severity and walking
distance (21).

It was also revealed that low density lipoproteins
(LDL) play a great role in atherosclerosis progress-
ing in patients with PAD. In arterial parts with altered
epithelium, LDL-C is able to better penetrate into
the intima, and intensity of this process is directly
correlates with plasma LDL-C level (22).

In terms of pathogenesis, endothelial dysfunc-
tion plays a great role not only in progression of
lower extremities atherosclerosis and IC symptoms
but also it is an important predictor of unfavorable
outcome in general. At the same time, endothelial
dysfunction may be a key target of treatment in pa-
tients with this disease. Endothelial dysfunction
manifestations can be mitigated through smoking
cessation, lipid lowering therapy, and physical exer-
cises (23), which is extremely important to consider
when prescribing treatment to patients in this
group. Also, endothelial dysfunction is a target
point for heparinoid preparations and peptide com-
plexes, which is necessary to consider in the indi-
vidualized therapy regimen for IC patients.

THE MAIN THESIS

Etiology of atherosclerosis in IC is similar to that in
other vascular territories but has some features that
should be considered when prescribing therapy and
developing new treatment methods. Endothelial
dysfunction may be more severe, and hence
atherosclerosis becomes more aggressive and total
cardiovascular risk is increased.

EPIDEMIOLOGY

IC and coronary atherosclerosis

Arterial lesions in other vascular territories (cor-
onary and brachiocephalic arteries) are one of the
factors determining life prognosis of IC patients. In
the well known multinational and multicenter
REACH registry, which included 67,888 patients
over 45 years of age from 44 countries, 61% of pa-
tients with PAD had concomitant CAD and/or cere-
brovascular diseases (24). It should be noted that
registry data was published in 2006, when diagnos-
tics were substantially different from modern ones
and could be less accurate (Fig. 3).

In meta-analysis by D.R Morris et al., a convinc-
ing correlation between maximum walking distance
and 5-year mortality was demonstrated. Shorter
walking distance was associated with an increase

CAD Cerebral artery lesion

8.4%

44.6%

16.6%

PAD Patients with concomitant CAD
and/or cerebral artery lesion 61%

Fig. 3. Figure from REACH registry (24).

of cardiovascular and all-cause mortality; the differ-
ences were significant in both models-fixed effects
and random effects (25).

Coronary atherosclerosis in patients with PAD is
characterized by aggressive course with involvement
of multiple arteries, more substantial calcification
and progression (26). Besides that, considering
forced limitation of functional activity, usually there
are no typical angina manifestations in these pa-
tients. The study by S.W. Cho at al. included 107
patients with PAD (77 patients (72%) with IC). In this
study, 62% of patients had coronary arteries lesions
revealed by coronary angiography (defined as ste-
nosis more that 50% in at least one artery), while
87% of patients had no any cardiac symptoms (27).

The study by B.G. Alekjan et al. (2017-2018)
included 693 patients with lesions of aorta and
lower extremities arteries. All patients underwent
coronary angiography, at that 554 patients had
coronary arteries lesions of more than 50%.
Of them, 88 (15.9%) patients had main LCA lesion,
135 (24.4%) had three-vessel lesion, 174 (31.4%)
had two-vessel lesion, and 140 (25.3%) patients
had one-vessel lesion. In total, only 203 patients
in the entire group were presented with cardiac
complaints, and in the group of patients with more
than 50% coronary arteries lesion — 186 patients
(383.6%) (28). Therefore, in patients with lower ex-
tremities arteries involvement we can see high inci-
dence of CAD, often with asymptomatic course.

IC and brachiocephalic arteries

The relationship between PAD and risk of stroke
and brachiocephalic arteries lesions was revealed
as well. In study by J.J.F. Manzano et al., patients
with ABI less than 0.8 had higher incidence of ex-

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT



WHTEPBEHLIMNOHHAST AHITMOJ10M Vs

ATA Borderline value
Doppler

PAD

Maximal pressure on ankle
ABI =

Maximal pressure on brachium

Complaints on PAD symptoms

o ' .

[ mey<o9o | [ @enoo-14| [ wen>14 |

v v v

Additional diagnostic methods
(ABI with exercise)

v v

| Diagnosis of vascular IC is confirmed |

Toe-brachial index

¢ Yes No

Search for an
alternative diagnosis

Conservative treatment
for 3-6 months

ABI > 1.4 is non-measurable
1.0-1.39 - normal values
0.91-0.99 - borderline values
0.41-0.99 - moderate PAD
0-0.4 - severe PAD

Brachial
artery

\3
A

Bokeria L.A., Pokrovsky A.V. et al. National recommendations for diagnosis
and treatment of lower extremities artery diseases. Moscow, 2019. p. 89.

* Not effective Effective

Continue the conservative
therapy

Consider surgical
treatment

Writing Committee Members; Gornik H.L., Aronow H.D., Goodney PP. et al.

2024 ACC/AHA/AACVPR/APMA/ABC/SCAI/SVM/SVN/SVS/SIR/VESS guideline for
the management of lower extremity peripheral artery disease: a report of the
American College of Cardiology/American Heart Association Joint Committee on
Clinical Practice Guidelines. J. Am. Coll. Cardiol. 2024, 83 (24), 2497-2604.
https://doi.org/10.1016/j.jacc.2024.02.013

Fig. 4. Measurement and main parameters of ABI (5).

tracranial brachiocephalic arteries lesions (15% vs
5%, p = 0.006) and intracranial brachiocephalic
arteries lesions (72% vs 48%, p = 0.003) compared
to patients with normal ABI. Within one year of moni-
toring, the patients with ABI less than 0.8 had a higher
incidence of stroke (15% vs 10%, p = 0.06), com-
bined cardiovascular events (19% vs 11%, p = 0.02),
and myocardial infarction (4% vs 2%, p = 0.07) (29).

In study by Saskia H. Meves et al. with 5-year
of follow up, included 6,880 patients older than
65 years, with PAD (defined as ABI < 0.9, previous
revascularization, amputation or IC symptoms),
was demonstrated that lower extremities arteries
lesion is an independent predictor of ischemic
stroke (30).

IC and renal artery lesion

Prevalence of renal arteries involvement in sys-
temic atherosclerotic process in patients with IC
has not been studied separately, but there are
some data concerning PAD patients. In study by
Ahmed A. conducted in Kuwait, the prevalence
of significant renal arteries lesion (more than 50%
of diameter) on angiography was 7.07%, however
the prevalence of iliac and femoral arteries lesions
was 93.3% and 86.6% respectively. At that, in pa-
tients with identified renal artery stenosis there was
no significant renal dysfunction (31). In other study
by J. Amighi et al. the prevalence of significant renal
arteries lesion was 15.6% in patients with sympto-
matic PAD who underwent revascularization.
At that, risk of death in this group was 2.93 times

higher, and the risk of adverse cardiovascular event
was 1.87 times higher.

THE MAIN THESIS

Prevalence of arterial lesions in other vascular territo-
ries in patients with IC is very high. In treatment
of such patients it is necessary to pay more attention
to comprehensive examination aimed at early identifi-
cation of lesions of coronary, brachiocephalic, renal,
and other peripheral arteries, in order to reduce car-
diovascular complications and mortality.

DIAGNOSTICS

Diagnostic issues are discussed in monographs
and guidelines on this topic, as well as in actual
national recommendations quite completely and in
detail. Nevertheless, it is necessary to focus atten-
tion on some benchmarks that are criteria for es-
tablishing a diagnosis and end points in trials and
therapy efficacy indicators as well.

Pain-free walking distance (PFWD) is defined
as distance that patient can walk before experienc-
ing pain (32).

Painful walking distance (PWD) is distance
that patient can walk while experiencing pain.

Maximal walking distance (MWD) is defined
as distance that patient with IC can walk until com-
plete stop. It is made up of PFWD and PWD param-
eters.

Ankle-brachial index(ABI) ABIl is calculated as
a ratio of systolic blood pressure (SBP) measured
on ankle and brachium (Fig. 4).
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The ABI test is recommended as a first-line,
non-invasive method to confirm periphery arteries
lesion in patients with IC (33). Although studies re-
port different sensitivity and specificity values for
this parameter (34), ABI is a validated method for
confirming vascular etiology of the disease (35) in
most patients. Exceptions include patients with se-
vere arterial calcification which commonly accompa-
nies systemic diseases, long-term glucocorticoid
use, diabetes mellitus, and terminal stages of CKD.
In such cases, the ankle artery is non-compressible,
making it impossible to measure systolic blood pres-
sure at the ankle, even when the cuff is inflated
above 250 mm Hg or systolic pressure is measurable
but significantly higher than that in the brachial ar-
tery, so ABI values are much higher than the normal
range (36). In such patients, toe-brachial index can
be used as an additional diagnostic method that is
more accurate than ABI in this cohort of patients
(area under ROC-curve: 0.92 vs 0.65) (37).

ABI sensitivity and specificity in trials

Threshold ABI value <0.9 is associated with in-
creased risk of cardiovascular events and mortality.
Thus, independent ABI contribution to assessment
of cardiovascular risk was also proved by interna-
tional meta-analysis of pooled data from the con-
ducted studies (480,325 patient-years of observa-
tion, 24,955 men and 23,339 women) (38), similar
data were obtained in other studies and meta-
analyses (39, 40). At that, studies assessing ABI
influence on extremity-related prognosis are limit-
ed. The ARIC study demonstrated that lower ABI
was associated with increased risk of CLTI and
amputation (41), however these data are related to
general population of patients but not to IC pa-
tients, especially those receiving treatment.

To date, ABI cannot be used as a parameter de-
termining indications for surgical treatment.
According to 2007 guidelines of Inter-Society
Consensus (TASC 1l) management of peripheral
artery disease, ABI <0.5 is considered a predictor
of IC worsening (for example, need for surgery or
amputation) with a hazard ratio of 2, compared to
ABI > 0.5% (42). However, since then, the treat-
ment approach for this disease has changed, and
clinical guidelines have been repeatedly revised.
In current documents regulating PAD treatment,
surgical intervention at any AVl values is considered
only in case of limited functional activity and failed
conservative therapy (6).

THE MAIN THESIS

ABI is an important marker of cardiovascular risk, but
not a parameter or criterion that determines need
for surgical treatment in patients with IC.

QUESTIONNARIES

In studies, to assess the patient's initial condi-
tion, as well as therapy effectiveness, standardized
questionnaires are used. The Rose questionnaire,
known as WHO/Rose Claudication Questionnaire,
was developed in 1962 (43).

The Edinburgh questionnaire (ECQ) for patients
with IC consists of 5 questions concerning pain in
lower extremities on exertion and at rest; in the 6th
question patients should mark the pain localization
right on the scheme of lower extremities (44).
Despite that questionnaire initially demonstrated
very good parameters of sensitivity and specificity
(45), in the further studies these data were not con-
firmed. Thus, in the study by S. Ibeggazene et al.,
ECQ demonstrated sensitivity of 46.8% (95% CI
27-65%), specificity of 63.2% (95% Cl 43-82%)
and accuracy of 53.0% (95% Cl 43-63%) (46).
Using questionnaires allows to identify some pa-
tients with symptoms, but it takes much time and
currently they are not used in routine practice, but
only in clinical studies (47).

THE MAIN THESIS

Using questionnaires in IC patient treatment has limit-
ed sensitivity and specificity and may be recommend-
ed in clinical studies only.

DIFFIRENTIAL DIAGNOSIS

In patients with significant structural arterial le-
sions of lower extremities accompanied by other
diseases, differential diagnosis is extremely impor-
tant because it can prevent unnecessary surgical
treatment of arterial diseases or allow choosing
proper surgical treatment strategy for other dis-
ease, for example, skeletal or neurosurgery disor-
der. Most commonly, differential diagnosis is re-
quired for IC associated with spinal disorders. For
example, according to literature data, up to 30%
patients with neurogenic IC were mistakenly treated
as patients with vascular IC (48).

Neurogenic intermittent claudication

Neurogenic intermittent claudication (NIC) oc-
curs with lumbar degenerative stenosis — spinal
canal narrowing at the lumbar level due to degen-
erative changes in the structures forming its walls.
As compression of the spinal nerve roots increases,
their function becomes impaired that is accompa-
nied by respective neurological disorders (49).

The most important symptom of NIC is leg pain
while standing, as well as the so-called “shopping
cart sign” (50), when leaning forward (through flex-
ion of the spinal motion segment) increases internal
volume of spinal canal, reduces nerve root com-
pression, and provides relief of pain syndrome (49).
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Table 1. Differential diagnosis of vascular and neurogenic claudication

Parameter Neurogenic Vascular Mixed
Back pain May be No May be
Pain localization More often — posterior Gastrocnemial Posterior thigh surface,
thigh surface muscles gastrocnemial muscles
Pain in the extremities quickly stops Yes Yes Yes
after the exertion is stopped
Pain alleviates at leaning forward Yes No No
ABI 1.0-1.4 <1.0o0r>14 <1.0o0r>14
Responds to training walking No Yes No
Another distinguishing feature is that in the pres- THE MAIN THESIS

ence of vascular pathology, exercise walking typi-
cally has a positive effect, i.e. patients can increase
their pain-free walking distance with training,
whereas with NIC due to spinal stenosis, walking
exercises tend to deterioration of condition.
Parameters for differential diagnostics of vascular
IC and NIC are presented in Table 1.

The “gold standard” for NIC diagnostics is mag-
netic resonance imaging (MRI) that visualizes in-
tervertebral disc herniations, hypertrophied facet
joints, extent of their impact on neural structures,
and localization and extent of spinal canal stenosis
(51). It is necessary to remember that intermittent
claudication may be only symptom of spinal steno-
sis and may not be accompanied by back pain.
As well, patients with IC often have combination
of vascular pathology and spinal disorders.

It is important to compare available anatomy
data of lower extremities arterial lesions and clinical
picture of the disease. For example, arterial occlu-
sion in distal part of extremity (ankle and foot arter-
ies) almost never causes IC symptoms. It allows to
avoid mistakes in diagnosing and choosing proper
general treatment strategy.

Non-ischemic causes of intermittent

claudication

Various glycogenoses, such as McArdle's dis-
ease (glycogenosis type V) and Tarui disease (gly-
cogenosis type VII) are also frequently manifested
by weakness and muscle pains on physical exer-
tion. However, these diseases as a rule have onset
in childhood or adolescence (52).

“Venous claudication” sometimes occurs with
venous insufficiency and presents as a pain in-
crease in gastrocnemius muscles after walking
(53). At that, as a rule there are manifestations of
chronic venous insufficiency, such as dilated intra-
dermal veins (telangiectasia, reticular veins),
subdermal varicosity, extremity edema, changes
of skin color and structure (54).

Intermittent claudication symptoms may be a mani-
festation of not only vascular pathology, but also other
non-vascular diseases. Differential diagnosis with neu-
rogenic intermittent claudication is the most compli-
cate because of symptoms similarity and possibility of
diseases combination in one patient. The various signs
of disease should be assessed individually based on
clinical manifestation and data obtained with additional
diagnostic tests.

TREATMENT

Studies demonstrates high efficacy of combina-
tion of different conservative treatment options
such as diet, lifestyle modification, optimal medical
therapy, including anti-thrombotic drugs and
statins, smoking cessation, and controlled exercis-
es (55). Moreover, in predominant majority of cas-
es, properly conducted conservative therapy with
sufficient patient adherence is effective without
surgical treatment.

Diet and nutritive support

Food vulnerability in patients with IC is of spe-
cial interest considering that all regulatory docu-
ments on patient management reflect the impor-
tance of training walking but pay a little attention to
increasing patient awareness around nutrition and
providing appropriate dietary counseling (42).
Besides that, increased metabolic demands as-
sociated with physical exercises also require nutri-
tional correction.

In the study by A.W. Gardner et al., diet of pa-
tients with IC was characterized by low amount of
nutrients, deficiencies in vitamins, calcium, fruit
and vegetables, and excessive amounts of added
sugars, saturated and trans fats, and processed
foods (56). In the study by M. Mazidi et al., the pa-
tients with IC had higher levels of trans-9-octade-
cenoic acid and trans-12-octadecadienoic acid
compared to patients without PAD (57).
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In recent years, issue of nutrition in patients with
PAD and IC patients has given attention; however
there are no large randomized studies assessing
diet importance as a part of complex therapy.
To date, there are more evidences that increased
fiber intake may decrease the level of inflammation
in peripheral atherosclerosis, prevent progression
of the disease, and act as a protection (58).
For example, in the study by D.E. King, the level of
C-reactive protein was lower in patients consumed
a fiber-rich food (59). Increase of fiber-rich food
consumption is also associated with decreased risk
of all-cause mortality (60).

Nutritional recommendations for patients with
cardiovascular diseases are stated in detail in the
Eurasian clinical guidelines for nutrition in cardio-
vascular diseases. The main characteristics of
healthy diet according to this document are pre-
sented in Table 2 (61).

Question about taking commonly prescribed
nutraceuticals in patients with PAD and IC is still
open because there are no convincing data on ef-
ficacy and safety. To date, the paradigm concern-
ing vitamin D prescription is substantially changed.
This drug is often prescribed out of hand both by
primary care physicians and specialists. Patients
also start taking vitamins without medical prescrip-
tion. It is occurs due to several studies published
earlier concerning relationship of low vitamin D
level and CVD (62, 63). However, the meta-analysis

of randomized clinical studies including 83291 par-
ticipants, assessing the effects of vitamin D on
CVD, found that taking of vitamin D supplements
was not associated with a decreased risk of cardio-
vascular events, myocardial infarction, stroke, car-
diovascular mortality, or all-cause mortality (64).
Vitamin D prescription to patients with PAD and IC
requires particular caution because some studies
demonstrated that excess vitamin D affects regula-
tion of phosphate metabolism and fibroblast growth
factor inducing calcification of arterial wall (65, 66).
In 2024 ACC-AHA Guidelines vitamin D is not rec-
ommended to patients with PAD (class of recom-
mendation 3 — harm). Vitamin B supplements are
not recommended as well (class of recommenda-
tion 3 — harm (67).

THE MAIN THESIS

Patients with IC should follow a balanced high-cellu-
lose diet and limit intake of unsaturated fatty acids
and free sugars. Vitamin D is not recommended due to
arterial calcinosis progression; vitamin B supplements
are not recommended as well.

Smoking cessation

Smoking cessation is a key factor of IC treat-
ment and prevention of cardiovascular complica-
tions in this group of patients. Smoking cessation
alone may increase walking distance by 40% (67).
At that, smoking cessation is difficult for patients,

Table 2. Characteristics of healthy diet for patients with cardiovascular diseases (CVD) according to the 2024 Eurasian guide-

lines (61)

The basis of the diet is plant products.

Proportion of total fat is not more than 30% of the daily energy value of the diet.

Proportion of unsaturated fatty acids should not be higher than 10% of the daily energy value, the replacement of unsat-
urated fatty acids with polyunsaturated fatty acids is recommended.

Proportion of trans-isomers of fatty acids should not be less than 1% of the daily energy value. Consumption of pro-
cessed foods with high amount of trans isomers of fatty acids should be avoided.

Limitation of red meat consumption to 1-2 times per week and maximal limitation/exception of processed meat products.

It is recommended to eat fish 1-2 time per week, especially fat.

Not less than 20-25 g of plant fibers per day (or 10 g per 1000 kcal), preferably from wholemeal products and grains.

It is more effective 30-45 g of plant fiber per day
Not less than 400 g/day of fruits and vegetables
>200 g of vegetables per day (>2-3 portions)
>200 g of fruits per day (>2-3 portions)

30 g/day of nuts without salt and sugar
Limitation of salt intake to <5.0 g/day

Potassium intake — 3500 mg/day, calcium — 1000 mg/day, iodine 150 pg/day

Limitation of free sugars intake, including added sugar, to <10% of the daily energy value.

Sugar-containing beverages, non-alcoholic sweet beverages and fruit juices are not recommended.

Alcohol is not recommended, including for the prevention of cardiovascular diseases. There are no safe doses of alcohol.
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especially those who have a long history of tobacco
use. Of those smokers who try to stop smoking on
their own, 30% start smoking again within 72 hours,
and only 2-3% abstain from smoking for 1 year.
At that, even brief medical consultation has been
shown to improve smoking cessation rates (68).

There are different measures to control nicotine
addiction. But currently primary care physicians
and specialists pay quite little attention to this is-
sue. Thus, US studies demonstrated that frequency
of prescribing smoking cessation measures to pa-
tients with PAD in primary medical care institutions
and specialty care settings varies from 36 to 53%
(69, 70).

The multicenter international prospective study
PORTRAIT enrolled 1275 patients with PAD, but ef-
fective measures against smoking were very rarely
used by specialist physicians: 11% patients re-
ceived medical therapy and 16% patients only were
referred to official specialist consultation to stop
smoking (71).

In Russian Federation, problem of smoking ces-
sation has received significant attention in the last
decade. In 2018, clinical guidelines on treatment of
tobacco addiction syndrome and tobacco with-
drawal syndrome in adults as well as recommenda-
tions of the Russian Respiratory Society and the
Association of Narcologists were published for the
first time and approved by the Ministry of Health.
However, these guidelines are intended first of all
for primary care physicians (cardiologists, thera-
pists, pulmonologists) who have a limited time per
patient, which makes it almost impossible to pro-
vide comprehensive advice on smoking cessation.
Besides that, the routing of patients requiring such
help has not developed yet.

Currently, following methods are available to
help patients quit smoking:

1) Brief consultation Method described in
European guidelines on cardiovascular diseases
prevention in clinical practice 5A (Russian adapta-
tion 5C): ask, advise, assess (to assess patient de-
sire to stop smoking and degree of nicotine addic-
tion), assist, arrange (73, 74);

2) Strategic counseling. It is provided to patients
who are ready to quit smoking. Within the strategy
counseling, doctor discusses with patient exact
date of cessation, importance of complete absti-
nence from tobacco, gives advise how to act in situ-
ations that can cause a breakdown (troubles, bore-
dom, alcohol use), and recommends methods to
overcome a sudden desire to smoke (relaxation or
deep, slow abdominal breathing) (75);

3) Motivational counseling. It is provided to pa-
tients who are not ready to quit smoking in the near
future. Motivational counseling is directed not to

immediate smoking cessation but to increase mo-
tivation and readiness of patients to quit smoking
and also to reveal and overcome the patient's am-
bivalent attitude towards their own smoking habit,
revise values and priorities, and overcome self-
doubt in their ability to quit smoking (74);

4) Group therapy - “Health schools”

5) Nicotine replacement therapy It consists of
transdermal formulations (patches), chewing
gums, sublingual tablets, dosed spray for mouth
mucosa. Regimen and duration of various forms
of nicotine replacement therapy are developed indi-
vidually, considering smoking history, the number
of cigarettes smoked per day, and the degree of
nicotine addiction.

6) Pharmacotherapy of nicotine addiction is cur-
rently limited due to insufficient availability of nec-
essary drugs in the Russian Federation and organi-
zational troubles.

Cytisine —is an N-cholinomimetic, only one drug
available in Russian market for nicotine addiction
treatment. However, prescribing information states
that atherosclerosis and age >65 years are con-
traindications. Moreover, there are data about drug
interactions with statins and antihypertensive
drugs.

Therefore, possibility of using drugs for smoking
cessation is extremely limited in patients with IC.
Main options may be focused on counseling and
nicotine replacement therapy.

Detailed information about patients counseling
algorithms on smoking cessation is presented in
guidelines “Organization of preventive medical ex-
aminations of certain adult groups” by FGBU “NMIC
TPM” of the Ministry of Health of the Russian
Federation edited by Drapkina O.M. (76).

THE MAIN THESIS

All possible methods for smoking cessation are rec-
ommended for patients with IC. During initial visit,
brief counseling should be provided by the surgeon.
Then patient should be referred to a psychotherapist
for strategic and motivational counseling. Also, as
a part of patient treatment, nicotine replacement
therapy may be used. In addition, patient follow up
program to manage nicotine addiction is required.

MEDICAL THERAPY

Arterial hypertension treatment

High blood pressure changes stiffness of ves-
sel wall that finally leads to atherosclerosis pro-
gression and arteries remodeling. It is important
to control blood pressure in patients with IC in
order to prevent atherosclerosis progression and
possible cardiovascular events in other major
vessels (77).
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Blood pressure target values

First-line therapy for arterial hypertension (AH)
in patients with IC includes angiotensin-converting
enzyme (ACE) inhibitors and angiotensin receptors
blockers (ARBs), because these drug classes have
been shown to reduce adverse cardiovascular out-
comes in patients with PAD (78, 79). According to
guidelines of Russian Society of Cardiology (RSC),
for patients with AH combined with peripheral ath-
erosclerosis, considering high risk of myocardial
infarction, stroke, heart failure and cardiovascular
death, antihypertensive therapy should be pre-
scribed with a target BP of less than 140/90 mm
Hg. (80). However, European guidelines recom-
mend target BP values of 120-129/80 mm Hg for
patients with peripheral atherosclerosis younger
than 70 y.o., and 130-139/80 mm Hg for patients
over 70 y.o. (4), while American guidelines recom-
mend 130/80 mm Hg. (6).

To date, 5 classes of drugs for AH treatment are
used: ACE inhibitors, ARBs, beta-blockers, calcium
channel blockers, and diuretics (thiazides and thi-
azide-like diuretics), administered in different com-
binations depending on particular clinical case.
Management of arterial hypertension is described
in details in 2024 RSC Guidelines “Arterial hyper-
tension in adults” (80).

Patients with AH and peripheral atherosclerosis
are selected to separate group due to extremely
high cardiovascular risk. All patients with AH and
peripheral atherosclerosis are recommended to get
combined therapy consisting of a RAAS inhibitor
and calcium channel blocker or diuretic (80).

Meta-analysis of 11 clinical trials found that be-
ta-blockers did not negatively affect patient's maxi-
mal walking distance and pain-free walking dis-
tance (81).

THE MAIN THESIS

Patients with IC require monitoring arterial hyperten-
sion to achieve target BP values of <130/80 mm Hg.
Drugs of choice for arterial hypertension treatment in
patients with IC are ACE inhibitors and ARBs. Beta-
blockers are not contraindicated for patients with IC.

Therapy of diabetes mellitus

Rate of PAD progression in patients with diabe-
tes mellitus (DM) and PAD is significantly higher
than in patients with DM only (82, 83). Moreover,
in patients with DM, CLTI is developed more often
and amputation risk is higher (84).

According to American Diabetic Association
guidelines, it is necessary to achieve glycated
hemoglobin level less than 7% in the majority of
patients to prevent microvascular complications
(85). Values 7.5-8.0% or even higher may be con-

sidered in patients with history of severe hypogly-
cemia, prognostic limited life expectancy, late com-
plications, severe concomitant diseases and for
patients who could not achieve the target values
despite intensive self-monitoring education and
effective doses of several glucose lowering drugs
including insulin (86).

Metformin

Metformin is an oral glucose lowering drug most
frequently prescribed for type 2 diabetes and has a
good safety profile.

It is important to note that metformin has pleio-
tropic effects, such as decreasing active oxygen
production, reducing systemic inflammation, and
inhibiting mitochondrial dysfunction, and these
effects are occurring independently of glycemic
control (87). Based on main components of IC
pathogenesis, these effects may be beneficial for
patients with this pathology.

Sodium-glucose cotransporter-2 (SGLT2)

inhibitors

In EMPAREG (88), DECLARE-TIMI (89), and
CANVAS (90) trials, sodium-glucose cotransport-
er-2 (SGLT2) inhibitors (empagliflozin, dapagliflozin
and canagliflozin) have shown positive effects on
cardiovascular outcomes such as cardiovascular
mortality, fatal and non-fatal myocardial infarction,
and stroke. Moreover, the EMPAREG (88) trial dem-
onstrated a reduction in amputation incidence
in patients with PAD and DM, whereas canagliglozin
in retrospective subgroup analysis was associated
with an increased amputation incidence (mainly
toe amputations). Given these findings, the use of
canagliflozin in patients with PAD is not recom-
mended now (91).

Glucagon-like peptide-1 receptor

agonists (GLP-1 RAs)

Despite relatively recent development of these
drugs, international guidelines recognize the ben-
efits of this class of drugs for DM type 2 treatment.
All GLP-1 receptor agonists substantially decrease
glycated hemoglobin levels in patients with DM
type 2 and insufficient glycemic control while on
therapy with oral glucose lowering drugs. Compared
to other glucose lowering drugs, GLP-1 receptor
agonists provide better glycemic control with the
additional advantage of body weight loss (92).
Moreover, these drugs have shown their ability to
decrease cardiovascular mortality in patients with
DM type 2. Thus, in the SOUL study, which included
9650 participants, risk of an unfavorable cardio-
vascular outcome (defined as cardiovascular death,
non-fatal myocardial infarction, and non-fatal
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stroke) was lower in group of patients receiving
semaglutide (orally) than in placebo group by 14%.
Besides that, this study have demonstrated that
oral semaglutide reduced the incidence of adverse
vascular events regardless of concomitant use of
sodium-glucose cotransporter-2 inhibitors, and the
combination of these drugs is safe (93).

Currently, there are ongoing studies evaluating
GLP-1 receptor agonists’ ability to impact quality of
life of patients with peripheral atherosclerosis
and DM type 2.

The double-blind placebo-controlled STRIDE
trial included a total of 792 patents (equally in
semaglutide and placebo groups). After 52 weeks
of observation, semaglutide group showed signifi-
cantly better results of MWD compared to placebo,
with no significant differences in side effects be-
tween groups (94).

Dipeptidyl peptidaze-4 inhibitors (DPP-4)

In EXAMINE (95) and TECOS (96) trials, DPP-4
inhibitors have shown not only efficacy in glycemic
control but cardiovascular safety in patients with
high cardiovascular risk. However, in endocrine car-
diology this group of drugs is considered as a class
of glucose lowering drugs that are safe but do not
provide any advantage in the treatment of patients
with DM type 2 and concomitant cardiovascular
diseases (97).

Insulin

There are no endpoint studies of insulin therapy
in patients with IC. Insulin should be used in pa-
tients with DM2 if cardiovascular complications ex-
ist and only after optimization of oral glucose lower-
ing therapy (91).

THE MAIN THESIS

Glucose lowering therapy and achievement of target
glycated hemoglobin level <7% in patients with IC and
concomitant DM is an important part of treatment part
affecting patient prognosis. Empagliflozin and dapa-
gliflozin improve cardiovascular prognosis.
Canagliflozin currently is not recommended for pa-
tients with PAD. GLP-1 receptor agonists have also
demonstrated the ability to decrease the incidence of
unfavorable cardiovascular events in patients with
DM2; moreover, emerging studies have shown that
these drugs may improve functional parameters in pa-
tients with DM2 and peripheral atherosclerosis.

Statins

Statins is one of the main drug group used in
treatment patients with IC as they are improving
functional parameters, extremity-related prognosis
and cardiovascular risk. Statin benefit in the im-

provement of prognosis of patients with peripheral
atherosclerosis was proved in various trials. In me-
ta-analysis by M. Sagris et al., included 39 clinical
trials and 275,670 patients with PAD, 136,025
(49.34%) patients were treated with statins, and
rest 139,645 (50.66%) patients did not receive
statins. In group of patients treated with statins,
there was a decrease of overall mortality by 42%
and cardiovascular mortality by 43%; amputation-
free survival was increased by 56%, amputation risk
was reduced by 35% and restenosis risk after inter-
vention — by 46% (98).

The similar results were obtained in meta-analy-
sis by D. Pastori el al.: overall mortality while on
therapy was reduced by 39% and cardiovascular
mortality was decreased by 41% (99).

Statins does not lose their importance even after
surgical intervention on an extremity. In the study by
A.K. Ardati et al., included 1357 patients with IC,
who underwent endovascular intervention at the
aorto-iliac or femoral-popliteal level, assessment
of aspirin and statins effect on cardiovascular
events and extremity-related complications within
6 months was performed. Incidence of extremity-
related adverse events, including need for repeated
endovascular intervention or amputation was sig-
nificantly lower in the group of patients, received
these drugs (OR 0.45; 95% CI1 0.29-0.71) (100).

The study by F. Peters et al. included 6698 pa-
tients with IC after revascularization. Of them, 3349
patients were receiving statins (comparison group:
3349 patients with IC who did not receive statins). In
statins treatment group, patients with IC had lower
rates of all-cause mortality (OR, 0.80; 95% CI
0.70-0.92) and cardiovascular mortality (OR 0.80;
95% CI1 0.70-0.92) (101).

In the study by T.A. Abbruzzese et al., included
172 patients who underwent 189 open interven-
tions on iliac arteries using autoveins, the patients
were divided into 2 groups (94 patients received
statins and 95 patients in the control group). After
2 years of follow-up, loss of patency in the recon-
struction zone was observed 3.2-times more often
in the group of patients who did not receive statins
(4,102).

In patients with IC, statins benefits in terms of
reducing claudication symptoms and increasing
walking distance and speed, as well as improving
performance, have been demonstrated in many
clinical trials (102). Thus, meta analysis of 43 clini-
cal trials investigated effects of some drug classes
on functional parameters showed that statins treat-
ment was associated with MWD increase by 160
meters whereas treatment with drugs of other
groups (cilostazol, pentoxifylline, naftidrofuryl, etc)
increased this parameter by 50 meters only (103).
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When prescribing statins, it is important to re-
member that protective function of statins depends
on doses and target LDL-C levels achievement.
For patients with PAD the target LDL-C levels are
1.4 mmol/l and decrease by 50% from baseline,
if initial value was 1.4-2.845 mmol/I (4, 61). Lipid
levels should be monitored every 8 (+4) weeks from
the start of therapy until target LDL-C levels are
achieved, then at least once a year (104).

To achieve these LDL-C levels statin therapy
of high intensity is recommended (rosuvastatin
20-40 mg, atorvastatin 40-80 mg) in maximal tol-
erated doses.

In some trials the comparison of therapy with
high and low doses of statins was performed. In the
study by T. Raymond Foley et al., included patients
with IC and CLTI, in high intensity treatment group,
survival was increased significantly (HR 0.52;
95% CI 0.33-0.81; p = 0.004), cardiovascular
events incidence was reduced substantially (HR
0.58; 95% CI1 0.37-0.92; p = 0.02), whereas ampu-
tation-free survival (HR 0.77; 95% CI 0.51-1.15;
p = 0.2) end extremity-related events (HR 0.92;
95% CI 0.56-1.49; p = 0.7) did not differ signifi-
cantly between the groups (105).

In previously described meta analysis by
M. Sagris et al., separate analysis of patients re-
ceived high intensity statin treatment compared to
usual doses was performed; at that differences
between groups also were significant, and overall
mortality risk in the high intensity group was re-
duced by 36% (98). In the study by J.F. Dopheide et
al., patients on high-intensive statin therapy had
lower mortality rate (9%), compared to those who
discontinued statin therapy (34% mortality) or re-

duced their dose (20% mortality) (106). In the
study by S. Atya et al., high-intensive statin thera-
py was associated with mortality rate reduced by
30% and risk of extremity amputation — by 30-40%
compared to patients who received antiplatelet
drugs alone. Statins at low or moderate doses
demonstrated positive effect on mortality rate and
amputation incidence but to a lesser extent than
high doses therapy (107).

The important moment is that statins are still
prescribed rarely. In the PURE study, the rate of
statins prescription to patients with known CVD was
18% (108), and 80% of patients taking statins did
not achieve their target levels of LDL-C (109).

In Russia situation is more dramatic. In the study
by N.O. Kuznetsov et al., among the patients with
very high risk the target level of LDL-C was achieved
by only 7% and in the group of extreme risk nobody
achieved the target level (110).

It is considered that the main reason of statins
withdrawal is their side effects, but true intolerance
is extremely rare (111). According to meta-analysis
by R. Ofori-Asenso et al., incidence of side effects
associated with statins was higher than placebo
by only 0.1% (112). The true intolerance is defined
by presence of marked muscles-related symp-
toms which resolved at statins withdrawal or ap-
pear in cases of repeated administration of more
than 2 different drugs in the lowest recommended
dose (111). To determine whether muscle symp-
toms caused by statins, the Statin-Associated
Muscle Symptom Clinical Index (SAMS-CI) should
be used (113). The statin-associated symptoms at
2-6 points are unlikely, at 7-8 points are possible,
and at 9-11 points are probable (Table 3).

Table 3. SAMS-CI index to assess statin-associated muscle symptoms

Symptoms distribution

Symmetric, hip flexors or thigh 3
Symmetric, calf 2
Symmetric, proximal parts of upper extremities 2
Non-specific for any area, asymmetric or intermittent 1
Symptoms onset time
<4 weeks 3
>4-12 weeks 2
>12 weeks 1
Time of muscle symptoms improving after statins withdrawal
<2 weeks 2
2-4 weeks 1
Without improving > 4 weeks 0
Repeated administration of statins
The same symptoms reoccur within <4 weeks 3
The same symptoms reoccur within 4-12 weeks 1
The same symptoms reoccur within> 12 weeks or not reoccur 0
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If muscle pain occurs during statin treatment
it is necessary to reduce drug dose up to maximal
tolerated and consider a possibility to use other li-
pid lowering drugs (114).

Another side effect leading to drug withdrawal is
an increase of liver enzymes; however its frequency
according to literature data is not high. The HPS
study, which included over 20,000 patients who
received long-term treatment with simvastatin,
have shown that significant increase of liver en-
zymes activity was revealed in only 0.8% of patients
(vs 0.6% in placebo group) (115). If liver transami-
nases activity is increased, it is reasonable to dis-
cuss the patient management with gastroenterolo-
gist, consider ursodeoxycholic acid administration
and restart statins therapy after liver enzymes nor-
malization.

There is also an opinion that dementia and cog-
nitive disorders can develop due to statins therapy,
which is not confirmed in many clinical studies and
meta-analyses (116).

Ezetimibe

Ezetimibe is a selective inhibitor of cholesterol
and some plant sterols absorption in intestine.
At the time of this document writing, there were no
any randomized studies on the effect of ezetimibe
on adverse cardiovascular events in patients with
IC. In the IMPROVE IT trial in the group of patients
with PAD, ezetimibe demonstrated superior reduc-
tion in adverse cardiovascular events probably due
to the highest risk in this group. In this study, the
drug was administered additionally to statins treat-
ment (117, 118). The PRECISE-IVUS study investi-
gated the influence of ezetimibe addition to atorv-
astatin on the volume of atherosclerotic plaque as-
sessed by intravascular US and LDL-C level in
patients who had ACS and stable CAD. Combined
therapy (atorvastatin + ezetimibe) was associated
with significant decrease of LDL-C level (p < 0.001)
and volume of atherosclerotic plaque (p = 0.001)
(119). There are no trials assessing ezetimibe effect
on extremity-related events. However, ezetimibe ad-
dition to treatment of PAD patients, if LDL-C target
levels are not achieved with statins, is now included
to the foreign clinical guidelines (4, 6).

PCSKO9 inhibitors

Monoclonal antibodies are proteins that inhibit
PCSKO protein which increases LDL-C level. In the
FOURIER study, adding the PCSK9 inhibitor evo-
locumab to the statin therapy reduced LDL-C level
by 0.8 mmol/I at average and decreased incidence
of cardiovascular events and extremity-related ad-
verse outcomes (including in 3642 patients with
PAD) compared to statins alone (120).

In the double-blind randomized Evol-PAD study,
adding evolocumab to the statin therapy at maximal
tolerated doses increased MWD by 37.7% com-
pared to 1.4% in the control group, PFWD by 55.3%
vs 20.3% in the placebo group (121).

In the ODYSSEY OUTCOMES study, such ther-
apy was associated with numerically low incidence
of cardiovascular adverse events (22.8% vs
23.9%), and extremity-related events as well
(amputations, repeated revascularization and pro-
gression to CLTI (HR 0.59; 95% CI 0.40-0.86)) in
patients with previously diagnosed PAD (122, 123).
Currently, PSCK9 inhibitors are also included to
foreign guidelines on PAD treatment (4, 6).

Fibrates monotherapy in patients with IC is of lit-
tle use due to low efficacy and have not been inves-
tigated in the monotherapy trials. There is only on
published study that has investigated efficacy of
fibrates addition to statin therapy, which has dem-
onstrated a reduction in the risk of PAD and limb
amputations in patients received additional fenofi-
brate (124).

Other drugs preventing atherosclerosis

progression

Attempts to use omega-3 fatty acids in cardiol-
ogy practice to treat and prevent cardiovascular
complications have long been made. However, they
did not show any significant clinical benefit there.
Concerning the use of omega-3-based drugs in
patients with intermittent claudication, in the meta-
analysis of 9 randomized clinical trials with 425 pa-
tients with IC, therapy with omega-3 fatty acids
supplements did not lead to an improvement in
clinical parameters (increase of walking distance
and ABI). Authors obtained limited evidences that
decreased blood viscosity may potentially deterio-
rate IC symptoms (125).

Strategy of using lipid-lowering therapy in pa-
tients with IC is presented in Fig. 5.

THE MAIN THESIS

Statins effect in decreasing rate of unfavorable out-
comes, both cardiovascular and extremity-related, is
well established in clinical trials. Effect of statins on
patient outcomes is dose dependent, and the best re-
sults were demonstrated with high-intensity therapy
only. For patients with PAD the target LDL-C levels are
1.4 mmol/l and decrease by 50% from baseline, if initial
value was 1.4-2.85 mmol/l. If target levels of LDL-C
were not achieved with high-intensity therapy, adding
ezetimibe or PCSK9 inhibitors should be considered.
Occurrence of "true” statin intolerance is quite low.
If muscle symptoms occur, thorough analysis of situa-
tion, evaluation of concomitant therapy, and exclusion
of other myalgia causes are necessary. If other causes
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Intermittent claudication — high-intensity statin therapy is indicated
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Fig. 5. Strategy of using lipid-lowering therapy in patients with IC.

were excluded, dose of statins should be decreased
up to maximal tolerated and addition of ezetimibe and/
or PCSK?9 inhibitors should be considered. In case of
liver transaminases elevation, it is necessary to dis-
cuss problem with gastroenterologist, add ursodeoxy-
cholic acid and resume statins therapy after liver
transaminases normalization.

ANTITHROMBOTIC THERAPY
Antithrombotic therapy
in conservative treatment of IC

Antiplatelet monotherapy

For many vyears, international and Russian
guidelines for PAD treatment have included anti-
platelet therapy with aspirin or clopidogrel as
a Class | recommendation. These recommenda-
tions are based on 2002 meta-analysis conducted
by Antiplatelet Trialists Collaboration, which includ-
ed 9214 patients with PAD, where a 23% reduction
in cardiovascular risk with antiplatelet therapy
(by aspirin or clopidogrel) was found (126).

To date, there are no convincing evidences that
one antiplatelet drug is better than other and there
are no large trials confirming that aspirin may be
more effective for prevention of cardiovascular
events in patients with IC. Because aspirin effects
in this patients group are consistent with those ob-
served in high cardiovascular risk group in general,
and considering general effects of platelet inhibi-
tors, these drugs are still base of treatment.

In observational trials long-term aspirin treat-
ment in low doses was associated with increased
relative risk of bleedings in upper and lower gastro-
intestinal tract. According to the meta-analysis by
L.A. Garcia Rodriguez, patients treated by low
doses of aspirin had relative risk of upper and lower
gastrointestinal bleeding of 2.3 and 1.8, respec-
tively (127). These real-world relative risks are
consistent with those from randomized trials, and

risks are not decreased with use of enteric-coated
or buffered aspirin forms (128).

The CAPRIE study compared cardiovascular
outcomes (cardiovascular mortality, myocardial
infarction, stroke) in patients with symptomatic PAD
treated by clopidogrel 75 mg or aspirin 325 mg/day.
A relative risk reduction by 8.7% in favor of clopi-
dogrel was demonstrated (129).

In search for alternatives to aspirin and clopi-
dogrel monotherapy, various antiplatelet therapy
options have been studied.

Dual antiplatelet therapy

Usually dual antiplatelet therapy (DAPT) is not
necessary for patients with IC and may be consid-
ered for patients with extremely high cardiac risk
(130). For example, such therapy may be consid-
ered for patients with concomitant CAD who contin-
ues smoking.

To assess efficacy of DAPT with clopidogrel +
aspirin comparing to aspirin alone in patients with
high risk of cardiovascular events the CHARISMA
study was conducted. This study involved 885 pa-
tients with IC in DAPT group and 892 patients
with IC in aspirin group. Subgroup of patients with
PAD included not only patients with IC but also
those who undergone lower extremities arterial in-
terventions (both open and endovascular) or am-
putation of extremity. Analysis of PAD subgroup
demonstrated some benefit of DAPT in reducing
risk of primary endpoints (cardiovascular death,
myocardial infarction, stroke), together with an in-
creased risk of minor bleedings (131). At that, pa-
tients with IC constituted one of subgroups in this
study, and subgroup analysis was performed in
general; so it was difficult to determine whether
DAPT was more beneficial in patients who had un-
dergone revascularization or in those with IC.

Ticagrelor, another P2Y 12 receptor inhibitor, has
demonstrated well efficacy in cardiology patients

KoHcepBatvBHasi Tepanuvs nepemMexaroLLericss XpoOMOoTbl Y rnaLneHToB ¢ 3aboeBaHnsaMmn
apTepui HUXXHUX KOHEYHOCTeN. CornacuTesnbHbI JOKYMEHT



WHTEPBEHLIMNOHHAST AHITMOJ10M Vs

with history of acute myocardial infarction and cor-
onary arteries stenting. In the PEGASUS-TIMI
54 study, which included 1143 patients with PAD
and prior myocardial infarction, ticagrelor was used
at a dose of 90 mg twice a day and 60 mg twice
a day with background aspirin therapy. This study
showed a 4.1% absolute risk reduction in cardio-
vascular events while on ticagrelor treatment, as
well as a decrease in extremity-related events
(132). However, in the EUCLID study, ticagrelor at
a dose of 90 mg twice a day did not show benefits
over clopidogrel in reducing risk of cardiovascular
events in patients with PAD (133). In this study tica-
grelor and clopidogrel were used as monotherapy;
however, in studies with ACS, therapy de-escalation
was performed only after 3 months of treatment
(134, 135). Nevertheless, ticagrelor is currently not
included in any guidelines for PAD and IC treatment
and is not recommended for this group of patients.

The COMPASS study has significantly changed
approach to antithrombotic therapy in patients with
atherosclerosis; patients with PAD were selected
into separate subgroup. Combination of aspirin
and rivaroxaban at a dose 2,5 mg twice daily in this
group decreased risk of unfavorable cardiovascu-
lar outcomes (primary endpoint 5% vs 7%
(HR 0.72; 95% CI 0.57-0.90; p = 0.0047)) and
extremity-related adverse events (1% vs 2%, HR
0.86; 95% CI 0.45-1.00; p = 0.05) within long-
term follow-up period. At the same time, rivaroxa-
ban and aspirin combination increased risk of
major but non-fatal bleedings, predominantly gas-
trointestinal (136).

Increase of bleeding risk was noted within the
first year only, but decreased risk of unfavorable
outcomes maintained during all follow-up period
(137). Moreover, the COMPASS study have also
shown that rivaroxaban monotherapy at a dose of
2.5 mg BID was not superior to aspirin therapy (136).
Since 2019, combined therapy with aspirin and rivar-
oxaban at a dose of 2.5 mg BID was included into
Russian and national guidelines of other countries
for treatment patients with PAD and IC (6, 136).

To date, studies to investigate use of this combi-
nation to improve not only cardiovascular progno-
sis, but also walking distance are conducting. Thus,
the study by E. Ramacciotti et al reported a 327%
improvement of MWD values in the group receiving
rivaroxaban 2.5 mg twice daily in combination with
aspirin 100 mg compared to aspirin alone (138).

THE MAIN THESIS

Combination therapy with acetylsalicylic acid (100
mg) and rivaroxaban (2.5 mg twice daily) may be pre-
scribed for patients with intermittent claudication
at high risk of ischemic events but without a high risk

of bleedings to reduce cardiovascular risk and risk
of major extremity amputation. Other options of an-
tithrombotic therapy may be considered individually,
taking into account patient-specific factors and goals
of therapy (bleedings and thrombotic events risk, qua-
lity of life, physical activity, age and comorbidities).

Cilostazol for improving pain-free

walking distance

The most extensively investigated drug for im-
proving MWD and PFWD, as well as overall quality
of life, is cilostazol. This drug is a phosphodiester-
ase inhibitor, which has pleiotropic effects, inhibits
platelets aggregation, causes direct arterial vasodi-
lation, and prevents intima hyperplasia (139).

Thus, according to meta-analysis by X. Liang
et al., included 29 clinical studies, cilostazol signifi-
cantly increased MWD and PFWD comparing to
other vasoactive medicines (140). Similar data was
obtained in other meta-analyses and clinical trials
(141, 142). Substantial limitation of this drug use is
its side effects, most common of which are head-
ache, tachycardia, and indigestion. The study by
C.M. Pratt et al., compared side effects in three
groups of patients, treated with cilostazol (1374
participants), pentoxifylline (855 participants), and
placebo (973 participants); headache occurred in
1.3% of patients treated by cilostazol at a dose
of 50 mg, and in 3.7% of patients treated by a dose
of 100 mg.

The rate of withdrawal due to tachycardia and
gastrointestinal disorders did not differ among tree
groups. Cardiovascular mortality rate and overall
mortality in cilostazol group was 6.3-6.5% for
50 mg and 100 mg, respectively, and in placebo
group — 7.7% (143). However, cilostazol is contrain-
dicated by the FDA in patients with chronic heart
failure due to increased mortality observed with
other phosphodiesterase inhibitors (milrinone, as-
sociated with a 28% increase in mortality (144), and
vesnarinone (145)). Due to this issue, patients with
a history of chronic heart failure were excluded from
cilostazol studies. There are only single reports
about small samples of patients with CHF enrolled
in comparative studies (143), but this data are in-
sufficient to draw any conclusions.

In the study by K. Kalantzi et al., an efficacy and
safety of cilostazol use at a dose of 100 mg twice
daily in combination with clopidogrel 75 mg com-
paring to clopidogrel 75 mg alone in patients with
DM and IC were assessed. Combination therapy
demonstrated significant decrease of cardiovascu-
lar events incidence and significant increase of
pain-free walking distance, without increasing risk
of bleeding (146).
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THE MAIN THESIS

Cilostazol can be recommended to patients with inter-
mittent claudication to improve quality of life in case of
insufficient efficacy of exercise walking, considering
severity of the cardiac comorbidity and prescribed
concomitant antithrombotic therapy.

Antithrombotic therapy after endovascu-
lar and hybrid interventions on lower
extremities arteries

During endovascular interventions on peripheral
arteries, a damage of endothelium occurs that may
lead to acute thrombosis or restenosis of the artery
in long-term. The purpose of post-procedural an-
tithrombotic therapy is maintenance of revasculari-
zation result and reduction risk of systemic adverse
outcomes, including unfavorable cardiovascular
and extremity-related outcomes, with minimization
of bleeding risk as well (147). According to the
2024 European Society for Vascular Surgery guide-
lines, if there is a high risk of bleedings, single anti-
platelet therapy is acceptable for patients under-
went endovascular intervention on lower extremi-
ties arteries (class |, level C) (4). In the systematic
review by K. Katsanos et al. (included both pa-
tients after revascularization and those received
conservative therapy and various combinations of
antiplatelet drugs), clopidogrel monotherapy
demonstrated the best safety profile, while DAPT
significantly reduced the incidence of extremity
amputation after vascular interventions but in-
creased incidence of major bleedings events
(148). In the meta-analysis by G.K. Ambler et al.,
tpatients had higher risk of bleedings while on
DAPT, besides that, authors did not reveal any sta-
tistical advantages in relation to decrease of am-
putation incidence; however, numerical advantage
was still achieved (130-70 events per 1000 per-
sons in the monotherapy and DAPT groups, re-
spectively, after endovascular interventions, and
106-73 events per 1000 persons in the open sur-
gery group) (149).

Using of double antiplatelet therapy after endo-
vascular interventions in PAD is extrapolated from
its benefits in patients who underwent coronary
stenting. In the VOYAGER study, the strategy of an-
tithrombotic therapy in patients with prior lower ex-
tremities arterial interventions was studied. Totally
6564 patients underwent surgery due to sympto-
matic PAD was enrolled; 2/3 of patients underwent
endovascular interventions and 1/3 — open or hybrid
interventions. Patients were divided into 2 groups:
aspirin + placebo therapy and aspirin + rivaroxaban
2.5 mg bid. As a result, addition of rivaroxaban
2.5 mg BID to aspirin in patients with symptomatic
PAD who underwent lower extremities revasculari-

zation, significantly improved composite outcome
(decrease of the incidence of acute extremity is-
chemia, amputation, M, ischemic stroke or cardio-
vascular death). There was no statistically signi-
ficant increase in TIMI major bleedings; however,
in treatment group number of major bleedings was
higher (150). To date, rivaroxaban at a dose of
2.5 mg BID is included in clinical guidelines for pa-
tients who underwent lower extremities endovascu-
lar interventions, with level of evidence | (6) and lla
(4). Addition of clopidogrel to this combination for
more than 30 days is not recommended due to sig-
nificantly higher bleeding risk and is considered
only in exceptional clinical situations.

Duration of DAPT according to the clinical guide-
lines is 2—-6 months after intervention on lower ex-
tremities arteries (6). Then, patient is considered
as a patient from conservative therapy group and
should be treated according to the guidelines.
As for therapy with aspirin in combination with rivar-
oxaban 2.5 mg twice daily, the same combination
has also proven itself in patients from conservative
therapy group, so it can be prescribed for an in-
definite period after revascularization.

Antithrombotic therapy

after open interventions

According to the 2024 European Society for
Vascular Surgery guidelines, at high risk of bleed-
ings, as well as after endovascular interventions,
single antiplatelet therapy is acceptable (class I,
level C) (4). Based on the VOYAGER study data and
the European Society for Vascular Surgery clinical
guidelines, the combination of aspirin and rivaroxa-
ban 2.5 mg bid is also may be prescribed (4)
(Fig. 6).

THE MAIN THESIS

After revascularizing interventions on an extremity
(endovascular, open, hybrid), different regimens of
therapy are acceptable, taking into account individual
risk of ischemic events and bleedings. Combination
therapy with acetylsalicylic acid 100 mg daily and ri-
varoxaban 2.5 mg twice daily may be recommended as
a basic therapy for indefinite period, whereas anti-
platelet therapy regimens with clopidogrel may be
considered in patients with high risk of bleedings or
other features.

Cilostazol after revascularization

Given specific pharmacological properties of
cilostazol, the drug use has been investigated for
long time for restenosis prevention after coronary
arteries interventions. This effect was proven in
some trials and meta-analyses (151, 152). These
data gave occasion for investigation of the drug ef-
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Fig. 6. Strategy of antithrombotic therapy in patients with IC.

fects after endovascular interventions on lower ex-
tremities arteries.

The study by Y. Soga et al. included only 80 pa-
tients divided into 2 groups: in one group cilostazol
was added to aspirin, in the other group patients
was treated by aspirin alone. All patients had IC and
femoropopliteal lesions. After 2 years of follow-up,
in the cilostazol group incidence of repeat revascu-
larization and restenosis was lower, as well as the
incidence of cardiovascular events (153).

The STOP IC study had the similar design and
included 200 patients with symptomatic PAD of
class 2-4 according to Rutherford classification.
After 12 months of observation, incidence of angio-
graphic restenosis was 20% in cilostazol group and
49% in the control group; incidence of major car-
diovascular events was the same in both groups
(p=0.64).

The IRONIC study also demonstrated that
cilostazol treatment addition during perioperative
period of both open and endovascular revasculari-
zation improved patency rates and quality of life
parameters (154).

In the study by J.D. Neel et al., a retrospective
analysis of the Medicare system identified 22,954
patients who had undergone open or endovascular
interventions on lower extremities arteries, includ-
ing 8128 patients with IC. Authors revealed that
cilostazol after interventions was prescribed to only
13% of patients only (1999 patients), and amputa-
tion risk in patients without cilostazol within 1 year
of follow-up after intervention was 15 times higher.

Meta-analysis by K. Desai et al., which included
3136 patients (approximately half of whom had IC),
evaluated efficacy of cilostazol following infraingui-
nal open and endovascular procedures. Results
demonstrated cilostazol benefit in terms of extrem-

ity preservation and maintaining arteries patency;
but there was no difference in all-cause mortality
between patients treated with cilostazol and stand-
ard antiplatelet therapy (155).

Risk of cilostazol-related side effects, including
bleedings, has been well studied in patients treated
for cerebrovascular disorders. According to the
meta-analysis by P.P. Niu et al., cilostazol demon-
strated significantly lower risk of bleedings than
low-dose aspirin therapy and combination of aspi-
rin and dipiridamol (156). Use of cilostazol in com-
bination with aspirin did not cause a significant in-
crease of bleeding frequency compared to aspirin
alone (157).

THE MAIN THESIS

Cilostazol adding to antithrombotic therapy regimen
may be recommended to patients after open or endo-
vascular revascularization in order to improve extremity
preservation parameters and to reduce probability of
in-stent restenosis in patients with femoropopliteal
arteries stenting. Caution should be exercised when
combining cilostazol with the other antithrombotic ther-
apy or using it in patients with severe cardiac disease.

Sulodexide

Sulodexide is a highly purified glycosamino-
glycan. It has an antithrombotic effect, simultane-
ously enhancing antiprotease activity of both an-
tithrombine Il and heparin cofactor Il, also has a
profibrinolitic effect (due to activation of tissue
plasminogen activator and suppression of plasmi-
nogen activator inhibitor), an antiproliferative effect
on smooth muscle cells, and also reduces lipid ac-
tivity and slows atherosclerosis progression (158).
This drug is used in vascular surgery for along time;
however, the majority of clinical trials related to it
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are dedicated to venous diseases. Currently there
is growing interest to sulodexide use in other dis-
eases related to atherosclerosis, as well as vascular
wall disorders. Experimental research demonstrat-
ed sulodexide efficacy in decreasing proteinuria
and improving endothelium function in rats with dia-
betes mellitus (159).

Data on sulodexide use in patients with IC is
currently limited by few numbers of clinical trials
dedicated to this topic. Meta-analysis conducted
in 2020 was aimed to assessing sulodexide effect
on walking parameters in patients with IC (lla-llb
stage). According to results, after 3 months of
therapy pain-free walking distance increased by
70-90 meters (approximately 45%) that was sig-
nificantly higher than in the control group (3%)
(160). However, it should be noted that the majority
of studies included in this meta-analysis were con-
ducted prior 2000 (1984-1997), when concept of
the drug therapy (statins, antithrombotic therapy)
was very different from the modern one, and there
were no developed methods of training walking.
The results of sulodexide use have been evaluated
mainly compared to placebo in two trials (160,
161), and the results were compared to pentoxifyl-
line use. Given the lack of data on walking training
methods and other concomitant therapy pre-
scribed to patients, it is difficult to make a definite
conclusion about sulodexide effect on the final re-
sults of the study. The meta-analysis included
studies which involved a total of 483 patients,
meaning the sample size is too small to assess the
actual clinical outcome.

THE MAIN THESIS

To date, sulodexide in experimental studies demon-
strates some benefits in terms of anti-atherosclerotic
action and improving of arterial and venous endotheli-
al function, however, convincing data on its positive
effect on walking distance parameters in patients with
IC are limited. Further studies are necessary.

Naftidrofuryl

Naftidrofuryl is an oral blocker of serotonin
5-HT2 receptors in vessels and platelets. In 2011,
the NICE guidelines assessed efficacy of cilostazol,
naftidrofuryl, pentoxifylline, and inositol nicotinate;
however, none of these drugs demonstrated sub-
stantial advantages. Nevertheless, naftidrofuryl
was found to be more cost-effective, so it was rec-
ommended as a drug of choice for IC patients in
order to improve functional parameters (162).
A more recent meta-analysis by B. Bourrion et al.
reported a 60% increase in maximal walking dis-
tance from baseline after 6 months of naftidrofuryl
treatment. However, these results were comparable

to improvement observed in patients who followed
a recommended exercise program and also recei-
ved statins (163). To date, this drug is not included
in European and other international guidelines on
IC treatment.

Gene therapy and peptides

The drug Neovasculgen contains as its active
ingredient a highly purified supercoiled plasmid pC-
MV-VEGF165, which encodes VEGF165. Its mecha-
nism of action is based on the entry of this plasmid
construction into cell. Without integrating into the
genome, it enables temporary synthesis of growth
factor VEGF 165, which acts as an autocrine and par-
acrine regulator of angiogenesis in situ (164).

Some studies demonstrated Neovasculgen ef-
ficacy in patients with IC. The first study of the drug
(clinical phases [IB-Ill) included 100 patients with
IC of lIA-II grade of ischemia took, of them 75 pa-
tients was enrolled in the treatment group and 25
patients — in the control group. The safety of the
drug was established, at that, significant increase
of pain-free walking distance by 167.2% at average
was noted in the treatment group; the best result
was obtained in patients with chronic ischemia of
lower extremities of Ill grade - increase by 547.5%
per year (165).

In the study by A.V. Gavrilenko et al., the
Neovsculgen treatment was received by 41 patients,
26 patients of them had ischemia of IIB grade and
15 patients had llI-IV grade by Fontaine—Pokrovsky
classification. After 6 months of observation, walking
distance increased in 11 patients in the 1st group
(a change from IIB to lIA grade), in 7 of 15 patients
ischemia grade changed from Il to IIB grade, and
in 3 patients — to IIA grade, and some increase of
muscle perfusion also was demonstrated (166).
However, in the published study there are no data on
concomitant therapy and walking training methods
used by patients, and homogeneity of the groups in
this regard was not assessed, which could have sig-
nificantly influenced the study endpoint.

The study by Deev R.V et al. included 210 pa-
tients with IC, mainly with IIA and IIB grade of is-
chemia by Fontaine-Pokrovsky. After 6 months of
observation, PFWD increased by 177% in the treat-
ment group; whereas in the control group PFWD
remained the same (p = 0.218). This raises further
questions about concomitent treatment adminis-
tered in the control group and why it was ineffective
(167). In the next publication by R.V. Deev et al.
describing 3-years results of Neovasculgen use in
the initial group of 100 patients, (154) the sample
size became small, 38 patients only, of which 8 pa-
tients were in the control group. Within 3 years after
this drug therapy, pain-free walking distance in the
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treatment group was higher by 290% compared to
initial parameters (the drug effect was maintained),
whereas in the control group this parameter de-
creased by 27%. The published description of the
study also raises questions about concomitant ther-
apy prescribed to the patients: in the control group
patients were treated by pentoxifylline 200 mg intra-
venously, nicotinic acid 200 mg bid intramuscular,
further the patents crossed over on pentoxifylline
and oral acetylsalicylic acid. Unfortunately, there
were no data what concomitant therapy was pre-
scribed in the treatment group (168).

In the study by U.V. Chervyakov et al. efficacy of
Neovasculgen was evaluated after 10 years of use,
the endpoints were assessed in 36 patients; overall
mortality rate was 44% (16 patients). In the sub-
group of patients with IC with Il grade of ischemia,
the baseline PWD was 167 = 149 m, after 5 years —
539 + 292 m, after 10 years — 382 = 292 m. In pa-
tients with IC and lll grade of ischemia, baseline
PWD was 30 = 15 m, after 3 years, according to
clinical data, 44% of patients from this subgroup
had less pronounced chronic ischemia — Il B, while
33% — Il A ct. CLTI. Maximal PWD was fixed in
5 years after the start of treatment — 304 + 144 m,
and in 10 years it was 109 £ 52 m. During 10 years
of follow-up, total of 3 cases of oncology diseases
were registered, however, there are no convincing
data on the relationship with administered gene
therapy (169).

Thus, Neovasculgen shows good results in clini-
cal trials in improving functional parameters of ex-
tremities. There are periods of long-term follow-up,
and safety of the drug is demonstrated. However,
clinical studies of the drug share the following fea-
tures: relatively small sample sizes, lack of stand-
ardized methods for assessing the drug effects
(ABI, muscle tissue perfusion, transcutaneous tis-
sue oxygen tension, pain-free walking distance),
lack of information on concomitant therapy or non-
standard regimens of such therapy, lack of informa-
tion on the fact and methods of training walking.
In this regard, it is necessary to conduct additional
studies for wider routine use of this drug in patients
with intermittent claudication.

Slavinorm

Use of peptide-based drugs is also considered
a promising treatment strategy. Slavinorm is a new
Russian drug that represents a polypeptid complex
derived from bovine vessels. In experimental stud-
ies, the drug demonstrated efficacy, but only one
clinical study involving Slavinorm has been pub-
lished to date.

The study included patients with IC (walking
distance 50-200 m); total of 108 patients were

randomized. In the treatment group, a statistically
significant increase in pain-free walking distance
was observed (by 46.2% in patients receiving the
drug twice a week and by 31.4% in those receiving
the drug 3 times a week), compared to the place-
bo group (+6,5%) (170).

THE MAIN THESIS

The use of gene therapy and peptide-based drugs in
studies demonstrate benefit on quality of life parame-
ters in patients with IC and may be recommended as
a part of medicinal therapy to improve quality of life
of patients. Due to relatively small sample sizes,
further research in this field is necessary.

WALKING EXERCISE
AND ITS EQUIVALENTS

Examination before starting

the exercises

A controversial and still unresolved issue is
safety of different exercise methods in patients with
IC considering existing cardiovascular risk factors.
In the meta-analysis by L.N. Gommans et al.,
74 clinical trials and 2876 patients aged 54-76
years were included. All patients were included into
supervised exercise program. Total of 9 unfavora-
ble outcomes (1 fatal MI, 6 non-fatal coronary
events and 2 non-cardiac complications) were re-
ported. Based on these data, the authors made
a conclusion, that supervised exercises are safe
and that there is no need for routine cardiac exami-
nation before starting the exercise program (171).

However, it is necessary to outline, that clinical
studies usually enroll patients according to deter-
mined criteria, and patients with severe comorbid-
ity (such as cardiovascular events — myocardial
infarction and stroke) are frequently meet exclu-
sion criteria.

Taking into account cardiovascular risk factors,
patients with IC are recommended to undergo a
treadmill test with BP, HR measuring and ECG
analysis before starting a long-term supervised ex-
ercise program, which will help to reveal severe
disorders of coronary circulation and decrease the
potential risk of coronary complications (172).

Exercises can affect one of the key elements of
pathogenesis as discussed above: endothelial dys-
function is more marked in patients with IC com-
pared to atherosclerosis of other vascular territo-
ries, so additional research in this field is necessary.

Supervised exercises

Exercises supervised by instructor are recom-
mended to patients with IC symptoms to increase
walking distance and improve extremity-related
prognosis. According to meta-analysis by
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H.J. Fokkenrood, published in 2013 and included
1002 patients, supervised exercises demonstrated
statistically significant improving of MWD on tread-
mill compared to exercise therapy without control.
The results were as follows: 0.69 (95% (Cl 0.51-
0.86) and 0.48 (95% CI 0.32-0.64) after 3 and
6 months, respectively (173). The similar data were
obtained in the meta-analysis of 27 clinical trials by
S. Vemulapalli et al., published in 2015. The authors
found, that comparing to self-directed exercises,
the supervised program was associated with im-
proving of MWD after 6 months 0.77 (95% CI
0.36-1.17; p < 0.001) and 12 months 0.56 (95% CI
0.34-0.77; p < 0.001), and also maximal PFWD
after 6 months (effect size 0.63; 95% CI 0.40-0.85;
p < 0.001) and 12 months 0.41 (95% CI 0.18-0.65;
p =0.001).

Supervised exercise is recommended but not
sufficiently used option for patients with IC, is-
chemical pain in legs caused by PAD during walk-
ing. The limited availability of supervised exercise
therapy and lack of time, resources and motivation
leads to low adherence of patients to conservative
treatment in general (174).

Home exercises

Due to the current limited availability of super-
vised exercises in our country, home-based inde-
pendent exercises become the main treatment
method for patients. It is necessary to inform pa-
tients about the importance to follow all training
parameters. Recommendations on home-based
exercises are presented in Table 4.

Pain intensity during walking

There is a substantial evidence base, including
clinical guideline data, indicating that the intensity
of treadmill training or walking should cause mod-
erate or severe leg pain (3, 42).

Nevertheless, these recommendations are not
always followed and may discourage patients, espe-

Table 4. Recommendations on home-based exercises

cially when they exercising independently, without
medical supervision. Moreover, adherence to these
recommendations may be difficult for patients with
coronary artery disease due to concomitant breath-
lessness, musculoskeletal diseases, or other co-
morbidities. According to some studies, improve-
ments of walking parameters can be achieved re-
gardless of whether patients exercise until
experiencing mild, moderate or severe pain (175).
However, if the benefits of lower-intensity exercise
are not adequately explained, patients may miss the
opportunity to benefit from more easy regimens.

According to the meta-analysis by J. Perks
et al., which included 14 clinical trials, patients were
given a recommendation to walk until the onset of
severe or mild pain, and a group of patients who
performed non-structured exercises (were advised
simply to walk more). Authors made the following
conclusions: the positive effect of exercises such
as MDW and PFWD improvements was obtained in
the both groups of patients: with walking to maximal
pain and to mild pain, compared to patients who
performed non-structured exercises. When com-
paring structured exercises until mild pain with ex-
ercises until severe pain occurred, the results
showed a greater benefit in favor of walking to mild
pain, although there was a certain degree of statis-
tical uncertainty.

Regarding studies in which patients experienced
only mild pain during exercise, the researchers
noted high heterogeneity among such studies due
to their small number. However, the meta-analysis
demonstrated advantage of this type of training
compared to non-structured exercises (176).

Exercises monitoring

Distance monitoring and self-monitoring should
be performed using pedometers, step activity mon-
itors, or technologies incorporating these compo-
nents (for example, smart-phones), which are con-
sidered an important element of an effective health-

Frequency >3 days per week, ideally >5 days per week.
Intensity Walking until maximal pain occurs with claudication or at least mild to moderate pain.
Time Total time of exercises should be personalized and gradually increased depending on

baseline condition, starting from 15 min and up to 60 min*

Duration of program Not less than 6 weeks**

Type Intermittent walking

Notes: * — may be determined based on daily step counting, starting with a minimum number of steps per day, with an
ultimate goal of >7500 steps per day, and 2500 of them are to performed when severe pain occurs together with claudica-
tion symptoms; ** — duration of program is not particularly important, because patients should continue this program
ideally for an indefinite long time, but as an absolute minimum a program duration of 6 weeks is recommended. However
patients should be examined every 3—-6 months to confirm any benefit.
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care system. Regardless of the method, monitoring
information should be recorded (by the patient in
a training diary or remotely), and remote communi-
cation with the patient should be maintained. If re-
mote monitoring is possible, feedback should be
ideally provided in real time, and the monitor should
only be worn during exercises.

Alternative training methods

Nordic walking

Walking training may be also performed in the
form of Nordic walking, which involves symmetrical
swaying arm movements during rhythmic walking
with poles (177). To assess efficacy of the Nordic
walking some small clinical studies were conduct-
ed. In the study by C.Oakley et al., which included
21 patients with IC (mean age 70 years), after
12 weeks of training using the Nordic walking meth-
od, the mean PFWD was increased from 77 to 130
meters, and MWD from 206 to 285 meters (p =0.000)
(177). Studies comparing the results obtained with
Nordic walking method as an alternative option to
traditional exercises were also conducted.

K. Bulinska et al. assessed efficacy of the Nordic
walking comparing to treadmill training. A total of 70
patients were enrolled, mean age of participants
was 68.27 years, two 3-months programs were
conducted with trainings 3 times a week. In the
group of Nordic walking, a significant improvement
of MDW (p = 0.001) and PFWD (p = 0.001) was
noted, whereas in the group of treadmill training
only MWD was improved (p =0.001) (178).

C. Stafford et al. compared the results of Nordic
walking with those of traditional walking. A total of
52 patients were enrolled (28 - in the Nordic walk-
ing group, 24 - in the traditional walking group),
in the both groups the participants were provided
with written instruction on walking methods; dura-
tion of training session was at least 30 min, trainings
were performed at least 3 times a week; partici-
pants in the both groups received pedometers,
and once a week they received a consultation with
physical therapist by phone. After 12 weeks the
differences between a control group and Nordic
walking group were significant (334 vs 538 meters,
p=0.002), although the adherence to training was
high in the both groups (179). Despite of small
sample sizes in the described studies, the use of
Nordic walking is probable a good alternative op-
tion to traditional types of training and may be rec-
ommended to patients with IC.

Exercise on a stationary bicycle

This type of activity may be recommended for
patients who have limitations that prevent tradi-
tional walking due to different reasons, for example,

degenerative joint diseases of lower extremities,
neurological disorders, or overweight. At the time of
writing, no studies were found comparing exercise
cycling with walking training.

THE MAIN THESIS

In clinical studies, supervised exercises demonstrate
the best efficacy; however, to date availability of
these programs in our country is limited. If it is not
possible to exercise in a group or with an instructor,
the patient should be given clear and understandable
recommendations on home-based training and im-
portance of these recommendations adherence
should be explained. The use of alternative training
methods such as Nordic walking or exercise on a sta-
tionary bicycle is possible.

Physiotherapy

Some patients (those of older age or with co-
morbidities such as HF, COPD, etc.) are unable to
follow walking exercise recommendations or use
alternative training methods due to current limita-
tions of functional activity. In such situations physi-
otherapeutic methods should be used.

Electromyostimulation method is based on in-
ducing calf muscle contractions by applying electri-
cal impulses of specific frequency and intensity.
To date, there are a lot of portable stimulators al-
lowing patients to use them at home independently.

Data on the use of electromyostimulation in IC
treatment are limited. According to the study by C.
Ellul et al., which included 40 patients who under-
went electromyostimulation of calf muscles every
day for 1 hour within 12 weeks, the statistically sig-
nificant improvements in circulation parameters
and walking distance compared to baseline values
are reported.

THE MAIN THESIS

If a standard exercise program is not available, for pa-
tients of special groups an electromyostimulation of
calf muscles with portable equipment for home use
may be recommended.

PREVENTION

Preventive foot care

Foot care is an important part of wound preven-
tions in IC, but frequently is out of sight. In our
country, clinical podiatry and podology are still in
the initial stages of development, that is why routine
referral of patients with IC to these specialists re-
mains uncommon.

Even simple measures may help maintain foot
health, it is important to draw patients’ attention to
skin and nail care, daily washing with thorough
drying of the feet, wearing properly fitting socks
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and shoes made of suitable materials (181). It is
necessary to advice against walking barefoot and
to warn about danger of burns and cold injury
(182). Visual and cognitive disorders may affect an
ability to perform foot care independently (183).
For example, these conditions can lead to injuries
when a patient cuts his nails on his own. It is im-
portant to involve relatives or caregivers in the care
of such patients.

In the 2024 ACC-AHA guidelines, the risk groups
for the development of foot ulcers and extremity
amputation among patients with IC were identified:
history of foot ulcers or limb amputation (minor or
major), Sharkot foot or other deformities (Hallux
valgus, hamartoma, diabetes mellitus with poor
glycemic control, CKD, peripheral neuropathy, and
continued smoking) (6). Elderly patients also re-
quire special attention because aging is associated
with changes in foot characteristics (181).

In addition to recommendations mentioned
above, patients from these vulnerable groups
should wear specially fitted footwear (6, 181, 183).

Adherence to treatment

The problem of insufficient adherence to treat-
ment has always existed and still is wide-spreading
today, especially in patients with cardiovascular
diseases. Thus, in the Russian study published
in 2018, authors assessed adherence to therapy
in 1437 patients after myocardial infarction. Most
often, patients discontinued statin treatment (85%),
followed by discontinuation or modification of dual
antiplatelet therapy. In this study, 19 patients died
within first 12 weeks of treatment. The main causes
of death was stent thrombosis and acute myocar-
dial infarction (184), i.e. causes which are directly
associated with drug intake. For patients with IC,
adherence to the various treatment components
such as medicinal therapy, compliance with life
style and exercise recommendations, has a huge
importance in terms of quality of life, extremity-re-
lated prognosis and life prognosis. In the study by
E.J. Armsrong et al., the authors assessed the im-
pact of adherence to prescribed recommendations
on PAD treatment (smoking cessation, aspirin,
statins, ACE inhibitors) on overall mortality, cardio-
vascular events and extremity-related adverse
events. The study included 325 patients with CLTI
and 414 patients with IC. After 3 years of observa-
tions, combined risk of death and high amputation
(HR 0.60; 95% CI 0.42-0.84; p = 0.003), and car-
diovascular events and extremity-related adverse
events (HR 0.60; 95% CI1 0.45-0.80; p =0.001) was
significantly lower in patients treated with all four
drugs according to guidelines (185).

In the study by J.F. Dopheide et al., a relation-
ship was demonstrated between statins treatment
and outcomes in patients with symptomatic PAD as
decrease of overall mortality rates (106).

Various scales and questionnaires currently
available for assessing patient adherence are de-
signed mainly to evaluate compliance with medici-
nal therapy, but there are no tools to evaluate such
a multicomponent treatment. Moreover, the evalua-
tion of compliance by scales requires a lot of time
and it is difficult to implement in practical health
care. There is a need to develop a simple working
tool to assess adherence to various treatment com-
ponents in patients with IC.

Itis well known that the primary motivation factor
for continued adherence to treatment recommen-
dations is the patient’s perception of treatment ef-
ficacy, and the main reason for withdrawal is the
drugs side effects. Recommendations on therapy
which are given to patients with IC strongly affect
the cardiovascular prognosis but not lead to the
results “here and now”. It is difficult for patients to
evaluate the effect of statins or antithrombotic
therapy, which is why they often consider these
drugs ineffective. Side effects are also quite sub-
jective, and their significance for a patient may be
highly dramatized due to misunderstanding of the
ultimate goals of therapy. Polypharmacy makes a
substantial contribution to drugs discontinuation as
well. Due to multiple comorbidities, patients are
often prescribed medications by different special-
ists, resulting in an average of 6-10 drugs being
taken.

THE MAIN THESIS

Poor adherence is still a common issue among pa-
tients with IC, and it is important to use several com-
munication strategies during patient counseling in or-
der to improve compliance.

1. Clearly outline goals and objectives of treatment
(to explain that the effects of treatment will not be vis-
ible immediately and that the main goal of the treat-
ment is an improvement of cardiovascular prognosis).

2. Explain each component of the treatment to the
patient.

3. Evaluate psychological readiness of the patient
for initiating treatment and provide additional educa-
tional resources about the disease, and talk to the
relatives, if necessary.

4. Itis reasonable to involve the patient in creating
the treatment plan.

5. Discuss with the patient possible side effects of
the treatment and their possible significance.
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CONCLUSION

Conservative therapy is the base of treatment
for patients with intermittent claudication and
proves effective in the absolute majority of cases,
allowing avoiding surgical intervention and its as-
sociated risk.

To be effective, conservative treatment should
consist of several essential components: life style
modifications (exercise walking, smoking cessa-
tion, diet, and foot care), as well as appropriate
antithrombotic and lipid-lowering therapy. It is ex-
tremely important to apply therapeutic interven-
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BnuaHue peBacKkynapusauuu BHyTpeHHeH COHHOM
apTepUU Ha COCTOSHUE MUKPOLUPKYIATOPHOrO pycna
CTPYKTYp roioBHOro Mmo3sra (0063op nutepartypbi)

[.3. Macaesa, T.C. CaHgoase*, K.B. lNoabmucapsiH, H.B. Llepetenu,
W.E. YepHbiwena, .. MocenvaHn

®OraAQy BO lNepBbiti MoCkoBCKWi rocyaapCTBEHHbIVE MeANLIMHCKU YHUBEPCUTET
nmeHn .M. CeveHoBa MuH3apasa Poccum (CeveHoBckui YHnBepcuteT), Mocksa, Poccus

BrivisiHne MukpouvpKynsumm CTRYKTYP r0JI0BHOMO MO3ra rocsie CTEHTUPOBaHUS BHYTPEHHEN COHHOM apTepum
(BCA) siBnsietTcsi Manon3y4eHHbIM U aKTyaslbHbIM HarnpasieHueM. [is n3y4eHus JaHHOro Bornpoca Mbl obparu-
JINCb K AaHHbBIM KPYIMHbIX MUPOBbLIX PAHLOMU3NPOBAHHbIX UCCIIEA0BAHU, B KOTOPbIX MNPUHSIA y4acTue rnaum-
€HTbI MOCJ/IE YCELIHOro BbIMOJIHEHHOIO 3HAOBACKYJISIPHOrO BMELLIaTeIbcTBa — CTeHTupoBaHus BCA. OueHka
COCTOSIHUSI MUKPOLUMPKYJISTOPHOIO pyciia rnpon3sBoaunioch 4O U Nocje BMeLIaresibCcTBa B pasHble rocJseorie-
PaLUnoHHbIE CPOoku (Gavkaniume aHu) n othaneHHble rnepuoasi (1, 3, 6 Mec, roa) ¢ MoMOLLbIO Pa3INYHbIX
METOA0B B 3aBYCUMOCTU OT UX AOCTYMHOCTW: TpaHcopbuTasibHoe Y3U, nazepHas crekn-gaoyrpagpus (J1ICPr),
onTuyeckasi KorepetHasi ToMmorpagusi cetyatku rmnaa ¢ pyHkumer aHrmometTpum (OKTA). U3y4uB BCe rnosiy4eH-
Hble JaHHbIE JINTEPATyPbl, MOXHO CAeJ1aThb BbIBOL O MO3UTVBHOM BJINSIHUW YCNELIHO BbIMOJIHEHHOIO CTEHTUPO-
BaHusi BCA Ha MUKPOLUMPKYASLUMIO CTPYKTYP rO/I0OBHOrO MO3ra. 9T0T PakT noATBEPXAAETCS CTaTUu4eCckn 3Ha-
YUMbIMU MPUPOCTaMU OCHOBHbIX roka3daresnevi OKT cetdarku masa — VAD DCP v VSD DCP (naoTHocTv cocy-
Z0B xopuoaeu B riyboKkOM U MOBEPXHOCTHOM CJIOSIX CETHaTky) He TOJIbKO B urcuiarepasibHblX, HO U
B KOHTpasarepalsibHbIX rj1a3ax (B 3aBUCUMOCTU OT JioKain3auumn r/1a3a o OTHOLUEHUIO K CTEHTUPOBAaHHOM
BCA), yBenu4eHneM rnmkoBOUM CUCTOJIMHYECKOV CKOPOCTU B [71a3HOM apTepumn ro AaHHbIM TRaHCOPOUTaIbHOro
Y3U n yBenundeHnem cpenHeri 4acToTbl pas3mbiTvs 1o AaHHbiM JICPI, [laHHble rnokas3atesiy COXpaHsItoTCs
M B OTAaJIEHHbIX MOC/IE0NepPaLMOHHbIX Cpokax. Takum 06pa3oM, MOHUTOPUHI COCTOSIHUSI MUKPOLIMPKYISLMMA
ceTyartky rnasa, kak OAHOM 13 CTPYKTYP rOJIOBHOIO MO3ra, MOXET CIYXUTb YA0OHOU MOLEbIO [AJ1S OLEHKU
apgpekTnBHOCTU cTeHTupoBaHus BCA kak B Gavkaiilumx, Tak M B OTAAJIEHHbIX CPOKax Moc/e BbIMOJIHEHUS
ornepauunu.

KniouyeBble cnoBa: cTeHTpOBaHNE BHYTPEHHEV COHHOM apTepumn; KpoBoobpalleHve rnia3a; kpoBoobpaLle-
HVe roJIoBHOro Mo3ara; TpaHcopbutanbHoe Y3U; nasepHasi criekni-gaoyrpagus; ontuyeckas KorepetHasi
TOMOrpagus cet4atku rnas ¢ QyHKUmMen aHrmoMeTpum

Ana untupoBanua: [.3. Macaesa, T.C. CaHgoagse, K.B. MNonbmucapsH, H.B. Llepetenun, N.E. YepHbiwera,
A.T. NlocenvaHn. BnusHne pesackynsapusaumy BHyTPEHHEN COHHOM apTepun Ha COCTOSAHME MUKPOLIMPKYNA-
TOPHOro pycra CTPYKTYP FOSIOBHONO Mo3ra (0630p nutepaTtypbl). MexayHapoaHbii XypHas UHTePBEHLMOH-
Hovi kapamoaHrnoaormm. 2025, 81 (2), 69-83. https://doi.org/10.24835/1727-818X-81-69

KoHpNUKT nHTEepecoB: aBTopbl 3asBASA0T 06 OTCYTCTBMU KOHMNNKTA MHTEPECOB.
UcTouHukn pnHaHcupoBaHus: paboTa BbinosHeHa 6€3 CMOHCOPCKOM NoaAepXKKU.

Effect of revascularization on the internal carotid
artery on the state of the microcirculation in brain
structures (a literature review)

D.Z. Masaeva, T.S. Sandodze*, K.V. Gulmisaryan, N.V. Tsereteli,
ILE. Chernysheva, D.G. losseliani

I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

The impact on microcirculation in brain structures after internal carotid artery (ICA) stenting is a poorly studied
and highly relevant area. To study the issue, we analyzed data from large global randomized trials that included
patients after successful endovascular intervention - stenting of the internal carotid artery. Microcirculatory

BrnvisiHne pesackynspu3aumny BHYTPEHHEN COHHOM apTepun Ha COCTOSIHUE
MUKPOLUMPKY/ISITOPHOIO Pycia CTPYKTYP rOJIOBHOIO Mo3ra (0630p iMTeparypbl)
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assessment was performed before and after the intervention at various postoperative periods (immediate —
in the first few days) and late follow-up (at 1, 3, 6 months, and 1 year) using various methods depending on their
availability: transorbital ultrasound, laser speckle flowgraphy (LSFG), and retinal optical coherence tomography
angiography (OCTA). Based on the analysis of the literature data, it can be concluded that successful ICA
stenting has a positive effect on microcirculation of brain structures. These findings are supported by statically
significant improvements in key retinal OCT indices — VAD DCP and VSD DCP (choroidal vessel density in the
deep and superficial retinal layers), not only in ipsilateral but also in contralateral eyes (relative to the stented
ICA), along with an increase in the peak systolic velocity in the opthalmic artery on transorbital ultrasound and
an increase in the mean blur rate on LSFG. These improvements were maintained over the long-term follow-up.
Thus, retinal microcirculation monitoring can serve as a convenient model for evaluation ICA stenting efficacy
in both the early and late postoperative periods, as the retina is one of the brain structures.

Keywords: internal carotid artery stenting; ocular circulation; cerebral circulation; transorbital ultrasound;
laser speckle flowgraphy; optical coherence tomography angiography
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BeepneHue

ATEPOCKNEPOTNHECKOE MOPAXEHME COHHbIX ap-
TEPUI, B YACTHOCTM BHYTPEHHEN COHHOW apTepumn
(BCA), aBnseTcst LUMPOKO pacnpoCTPaHEHHOW NaTo-
JIorven y B3pOChbIX JII0OEN U OCHOBHOM MPUYMHON
Pa3BUTMS WULLEMNYECKOrO WHCYSbTA, JIETAIbHOCTb
npu kotopom coctaenseT ot 10 oo 30% (1).

BCA aBnsieTcst KOHEYHON BETBbIO 00LLIE I COHHO
aptepumn. OHa cHabXaeT KPOBbIO OOMbLIYIO HaCTb
CTPYKTYP rOJIOBHOrO MO3ra, B TOM YMCJIE N CEeTHaTKy
rna3. Cnenyet oTMeTUTb, 4TO Budypkauma obLuen
COHHOW apTepun SBASETCS Ton obnacTbio cocyaa,
KOTOpas YyaLle BCero noaBepxeHa npoLLeccy CTEHO-
3UpYIOLLLEr0 aTepocknepos3a. [JocTturas onpepne-
JIEHHbIX pa3MepoB, aTepockyiepoTuyieckas bnsiuka
MOXET 3HAYMTENBHO CyXaTb MPOCBET apTeEPUN, Bbl-
3blBasi TEM CaMbIM CHUXEHWNE JIMHENHOM CKOPOCTHU
KPOBOTOKa BO BCEX ee BeTBSX. KnnHuyeckmne npo-
ABNEHNs cTeHO3MpytoLero nopaxerHuns BCA, Bkto-
yaloLMe 04aroBylD HEBPOJSIOMMYECKYID CMMMATOMA-
TUKY WKW MasHoW mwemmnydecknii cungpom (FMC),
Kak npaBuno, ABMASOTCA CNeACTBUSMN runonepoy-
31K NONyLWapusi FOJIOBHOr0 MO3ra Ha O4HOVMEHHON
CTOPOHe 30HbI nopaxeHus BCA. OgHako cnenyet
OTMETUTb, YTO CYLLECTBYET 3HA4YUTENbHAs Bapwa-
6eNbHOCTb KJIMHUYECKMX MPOSIBIIEHWIA NPU CTEHO3U-
PYIOLLEM aTEPOCKIEPOTUYECKOM MOPAXEHUN COH-
HbIX apTepuin — oT 6ECCMMMNTOMHOr0 TeYeHuUs A0
datanbHoro ncxopa (2). OgHOM M3 NPUYNH Takoro
pPa3HOro KJAMHMYECKOro TeyeHuss 3aboneBaHus
SIBNSIETCA COCTOSIHME KOMMEHCATOPHOro konnate-
panbHOro KpoBocHabxeHus. B psge cnyvyaes UMeH-
HO KosInaTepasnbHoe KPOBOOOpALLEHNE UrPaEeT Baxk-
HYIO POJIb B COXPaHeHU LiepebpanbHoi nepdyanm
(3-5). CornacHo €eBpONEnCcKUM KJIIMHUYECKUM
pekoMeHZaunsaM, yrposa pas3BuUTUS MHCYNbTa
y 6ecCMMNTOMHbIX NaUWeHToB co cTeHo3om BCA

<60% 1 y CUMMNTOMHbIX MALMEHTOB CO CTEHO30M
<50% cunTaeTca He3Ha4MTeNbHOW U He TpebyeT
KOPPEKLMN KPOBOTOKA B BUOE NPOBEAEHUST XMPYP-
rMYeckoro BMeLlaTenscTea (6).

MeToabl BOCCTAaHOBJIEHUS

HapYyLUEHHOro KPOBOTOKA

B COHHbIX apTepusax

Ha cerofHAWHNA feHb CYLLLECTBYIOT 482 OCHOB-
HblX cnoco6a BOCCTAHOBNEHNSA HAPYLLEHHOMO KPO-
BoToka B 6accenHe BCA: nepBbIi — 3TO KapoTug-
Has 3HOAPTEP3KTOMUSA, KOTOpasd 3akiiyaeTcs
B XMPYPrvyeckoMm ypaneHum aTtepocknepoTu-
yeckon 6naLWKn N3 30HbI ee nokanu3auum B BCA
yepes OTKPbIThbIN pa3pes (7). B cOBpPEMEHHbIX KNn-
HNUYECKUX PEKOMEHOAUMSX MPUBOAATCS CCbIJIKM Ha
nccnenoBaHus (NASCET 1 ESCT), B koTopbix Obina
nokaszaHa Gonblias apPEKTUBHOCTb XMpypruye-
CkuMx BMmeluaTenscTB B OacceiiHe BCA B nnaHe
npenoTBpalLeHns LepebpoBacKyNspHbIX OCIIOX-
HEeHWI y naumeHToB co cteHo3oM BCA no cpasHe-
HWIO C MEAMKAMEHTO3HO Tepanuent (8, 9). Bropbim
METOLOM, LUMPOKO MCMOJSIb3YEMbBIM B HaCTOsILLEe
BpeMs ¢ uenbto penepdy3un BCA, aBnaeTcs cTeH-
TupoBaHme BCA. Bbibop MeToaa neyeHmsa gns pe-
Backynapudauun BCA 3aBMCUT OT MHOrMX ¢akTo-
poOB, BKJIOYaOWMX B ceba aHaTOMMUYeckme 0Co-
OGeHHoCTU BpaxmoLedasnbHbIX apTEPUIA 1 CTPYKTYPY
Onawkun.

B paHHOM cTaTtbe aHanuM3upyloTcs nutepaTyp-
Hble AaHHbIE, KacaloLWMECs Pe3ynbTaToOB PEHTIEH-
9HO0BACKYISIPHBIX METOO0B KOPPEKLMM HAPYLLIEH-
Horo kpoBoToka B BCA. CneayeT 0co00 OTMETUTD,
YTO MOCIEe BbINOJSIHEHNST 9HO0BACKYIAPHbIX NpoLe-
Oyp, HanpaBfiEHHbIX HAa BOCCTAHOBJIEHME afeKBaT-
Horo kpoBoToka B BCA, KpaliHe BaXHbIM SIBNSIETCS
BOMPOC O TOM, HaCKOJIbKO YyCnewHo 6blna ocy-
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LLEeCTBIEHA KOPPEKUUS HapyLIEHHOro KpOBO-
0bpaLleHns Kak Ha YPOBHE KPYMHbIX COCYO0B, TaK U
Ha YPOBHE MMKPOLMPKYASTOPHOro pycna. B atom
OTHOLUEHUW ClieyeT OTMEeTUTb, YTO eCN pPesyib-
TaTbl CTEHTMPOBAHUS KPYMHbLIX COCYAOB 0OCTATO4-
HO MOSIHOLEHHO 1 JIErKO MOXHO OLLEHUTb METOAAMMU
KOMMbIOTEPHOM TOMOrpadun, MarHUTHO-pPe30-
HaHCHOM ToMorpadun 1 ynsTPa3BykoBON gonnie-
porpadun, TO W3YyYEHUE BAUSHUA PEHTIEH-
9HO0BACKYNSPHbLIX MPOLEAyp Ha MUKPOLMPKYNS-
TOPHOE pycno CTPYKTYp TOJIOBHOrO MO3ra
npencraBnsieTcs 605ee CAOXHbIM N TPYAOEMKUM
npoueccom. Kacascb MUKPOUMPKYASLMA CTPYKTYP
rONOBHOIO MO3ra, cnenyet OTMETUTb, YTO ceTHaTka
rnasa sBAseTcs yaayHblM 0ObEKTOM ANS U3YYEeHUS
MUKPOLIMPKYNATOPHOrO pycfia rosoBHOMO Mo3ra.
OHa sBNSeTCq OOHOM M3 CcaMblX 3SHEepProemkmx
N KPOBOCHAOXaeMbIX CTPYKTYP B OpPraHn3mMe 4eno-
Beka. OTMM 00ObACHAETCHA NOOBEPXKEHHOCTb U YyB-
CTBUTENBHOCTb CEeTYaTKM rnasa K UWEMUYECKUM
nameHeHnsam. na obecrneyeHns MeTadbonmyeckmnx
noTpebHOCTEN TKaHU CeTHaTKM apTEPUOSIbl U BEHY-
Jibl OPraHM30BaHbl B HECKOJTbKO B3aMMOCBSA3aHHbIX
COCYOMUCTbIX CrfIeTeHU. Ha CerogHslWHWn OeHb
OLLEHKA COCTOSIHMSA COCYAUCTON CETU CETYaTKM siB-
N9eTca NerkogoCTynHOM, M 9TO NpeaocTaBnseT
LUMPOKNE BOSMOXHOCTU A1 ONArHOCTUKW U MO-
HUTOPWUHIra WU3MEHEHW COCYAMCTOro pycna, Tem
6onee 4TO 3a NocnegHee Bpems B 0PpTasbMOOrm
NOsSIBUINCb METOAbI, NMO3BONSIOLLME NOAPOOHO N3y-
yaTb KpoBOOOpaLleHNEe TakMx MUKPOCTPYKTYpP ro-
JIOBHOro moa3ra, kak cetyartka (10, 11). OgHum un3
HUX SIBNSIETCS OMTUYECKas KOrepeHTHasa Tomorpa-
dua ¢ pyHkumen anrmorpacdum (OKTA), koTopas
SIBNSIETCS HOBbIM HEMHBA3MBHbLIM METOAOM BM3ya-
M3auun N KOJIMYECTBEHHOWM OLEHKN MUKPOLMPKY-
NIATOPHOrO pycna cetyaTky nyTemM reHepauum Tpex-
MEPHOro MOC/IOAHOIO M300paXeHUss COCYAMCTbIX
cnneTeHuii. MiccnepoBanus, NpoBeLEeHHble pas-
HblIMM aBTopamu, nokasbiBatoT, 4To OKTA moxeT
ObITb HAAEXHBIM MHCTPYMEHTOM 4159 KAYECTBEHHOM
N KOJSIMYECTBEHHOM OLEHKM KPOBOTOKA CeTyaTkw,
XOpUOMAEN 1 AMCKa 3pUTENBHOr0 HepBa npu pas-
JINYHBIX NATONMOMMYECKMX W3MEHEHUSAX [OaHHbIX
CTPYKTYp (12-15).

B3anmocBa3b Mexay COCTOSTHMEM BacKynspu-
3aumm BCA n kpoBocHabXeHWeM [fasa Havanu
n3yyatb eule B koHue XX Beka. B 1993 . H.H. Hu
N COaBT., MCMONb3Ys LUBETOBYIO Aonnieporpaduio
rnazHom aptepun (MA), oueHMBanNu CTeneHb CTEHO-
3a B 6acceliHe BCA. CpaBHMBas AaHHble LIBETOBOWA
ponnneporpadun A n ee BETBEN C AaHHBIMU 0d-
TansMonneTnamorpadun rmasa 66 naumMeHToB C
reMoguHaMmnyeckn 3HadymmbiMu cTeHo3amu BCA,
NnoaTBEPXAEHHbIMM C NomoLlblo Y3, aBTOpkl 06-
HapPY>XXWnM B3aMMOCBS3b MEXAY MOSTyYEHHbIMU 3Ha-

YEeHUsSIMM N COCTOSIHMEM KPOBOTOKa B GacceiiHe
COHHbIX apTepuin. Okasdanocb, 4TO cpean rpynn
NauMeHTOB C Pas3nNMyYHOM cTeneHbto cTeHo3a BCA
Oblfia BbISIBAIEHA CTATUCTUYECKN 3HAYMMas PasHu-
La B cpefHen MakCMManbHOM CUCTONIMYECKOI CKO-
POCTU 1 CpeaHEeN KOHEYHOW AMaCTONNYECKOM CKO-
pPOCTN KPOBOTOKA B A M LEHTpanbHbIX apTepusx
cetyatkn (LLAC). Kak oka3anocb, CKOPOCTb KPOBO-
Toka B LAC, namepeHHass ¢ noMOLLbIO LIBETOBOM
ponnneporpadumn, 0TpaxaeT COCTOSHNE FreMOAM-
Hamunkun B 6acceiriHe BCA. B cBsi3M ¢ 9TMM aBTOpSI
coenann BbIBOA, Y4TO 3TOT TECT MOXET OblTb UC-
NoSfIb30BaH B AOMOJIHEHME K TEKYLLEMY YNbTPaco-
HorpauyeckoMy UCCAeLOBaHMIO MNOPaXeHuin
COHHbIX apTepuii (16).

B 1999 r. M. Paivansalo n coasT. (17) npoBenu
nccnenoBaHve, un3ydalollee BMSHME CTEHO3a
BCA Ha 1M3MeHeHUs1 CKOPOCTU KPOBOTOKA B apTe-
puax cetyaTku. OCHOBHYIO Trpynny COCTaBUAM
94 naumeHTa Co CTEHO30M Pa3HOW CTEMEHN UMNCKU-
naTepanbHON COHHOM apTepun. BospacTt nauyneH-
TOB Konebasncs ot 22 0o 88 net (cpenHuit Bo3pacT
63,1 ropa). XapakTtep n cteneHb cteHo3a BCA uc-
cnepoBaTenu onpeaensanu npu noOMoLM TpaHcop-
outansHoro Y3W. lMukosyto cuctonuyeckyio (Vp)
N KOHEYHYID OMACTONIMYECKYID CKOPOCTM KPOBO-
TOKA, CUCTOSIMYECKOE YCKOPEHWNE, CPEOHIO CKO-
pOCTb, NynbCOBbIM UHAeKC (Pl) 1 nHaekc conpo-
TvBneHus (RI) namepsanu B LeHTpasibHOW apTepum
cetyaTtkn (CRA) n A, a NMKOBYKD CKOPOCTb N3Me-
psSaM B LEHTPasNbHOM BeHe cetyaTtku. Okasanocs,
4YTO TOJIbKO MpW pe3koM cTeHo3e BCA (>80%)
CKOPOCTb KpoBoTOka B A Oblna 3HAYMTENIbHO CHU-
XeHa, Toraa kak npu MeHee 3HaYMMbIX MOPaKeHWN-
sx BCA He HabntoOanoch CyLECTBEHHOIO CHUXE-
HUS reMoauHaMuKK rmasa. Ha ocHoBaHuM npose-
OEHHOro nccnegoBaHns aBTOPbI MPULLIAK K BbIBOAY,
4TO TpaHcopbuTanbHas gonnieporpadus B coye-
TaHun ¢ gonnneporpaduen CoOHHbIX apTepuin Mo-
XeT ObITb YCMELUHO UCMOJIb30BaHa B ANArHOCTUKE
MMC v cTeneHn CTeHO3MPYIOLLEro MOPaXeHNs COH-
HOWM apTepuun.

B 2014 r. N.K. Altinbas n coaBT., UCNONb3ys
TpaHCOpPOMTaNbHYIO LIBETOBYD W CMEKTPasIbHYIO
ponnneporpadumnio, mnaydann aPpdekT CTeHTU-
pPOBaHNS COHHOWM apTeEPUN Ha BHYTPUIA3HYIO re-
MOAMHAMUKY Y 28 NaLMEHTOB C BblPaXEHHbIM CTe-
Ho3om BCA (>70%), KOTOpPbIM MNAaHMPOBAOCh
npoBeaeHne 3HA0BACKYNAPHOro neveHuns. TpaHc-
opbutanbHylo ponnneporpaduio A BbINOAHANU
Kak 4o, Tak u nocne onepaumn. N3meHeHne Ha-
npaeneHns kpoBoToka B A ¢ peTporpagHoro Ha
aHTerpagHoe nocsie CTEHTUPOBaHUS Obl0 OTME-
yeHoy 11 (39%) naumeHToB, B TOM Yncney 1 naum-
eHTa ¢ TpomMboTmyeckon okkno3uvern LLAC Habnto-
[anocb MNOJIHOE BOCCTAHOBNEHME KPOBOTOKA

BrnvisiHne pesackynspu3aumny BHYTPEHHEN COHHOM apTepun Ha COCTOSIHUE
MUKPOLUMPKY/ISITOPHOIO Pycia CTPYKTYP rOJIOBHOIO Mo3ra (0630p iMTeparypbl)
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B 9TOM cocyne. Takum obpasom, uccregoBaHue
nokasasno, 4TO COCTOSIHME M CKOPOCTb KPOBOTOKA
B BCA CyllecTBEHHO BAWSIET HA BHYTPUIIA3HYIO
reMoanHaMunKy 1 peTporpagHblil KPOBOTOK (18).

lNoxoxee mnccnepoBaHWe O BAMSHUM 3HAOBA-
CKYNSpHOro fievyeHns cteHoda BCA Ha Mmukpoump-
KyNSLMIO 1a3a, HO YXEe C UCMOSIb30BaHMEM Nlasep-
Hon cnekn-gnoyrpadum (JIOIC) n namepeHnem
KpOBOTOKa B 3puTenbHoM Hepse (ONH) oo n nocne
npoBeneHus onepaumm Obino npoeeneHo M. Ishii
n coaBT. NccnegosaHue npoBoaunochb ¢ 2012 no
2016 r. B MeanuuyHckoM UgeHTpe YHuBepcuteTa
Toxo Oxacu B Tokro. Y 25 naumeHToB Obln anarHo-
CTupoBaH cTeHo3 npason BCA, y 15 — neson BCA.
CvmnToMbl OTMedanuchk y 11 maumeHTOB, B TOM
yncne y 4 UMennchb BblpaXeHHble HapyLleHus 3pe-
Hus. JIOCI BbinonHaNM 3a 3 Mec 40 CTeHTUPOBa-
Hus BCA n cnycta 1 Mec nocne aHO0BaCKyNsAPHON
npouenypbl. Bcem nauyeHtam Takxke nNpoOBOAMU-
nocb Y3W COHHbIX apTepuii C Liefbio OLEHKM CTene-
HX CTEHO3a MO MMKOBOM CUCTONIMYECKON CKOPOCTU
(NCC). HanpaeneHne kposoToka B A nepen one-
paumen onpenensnnm C noMOLLbID CENEKTUBHOWN
aHrnorpaduun. B 3aBUCUMOCTN OT NOJTYHEHHbIX pe-
3ynbTaTOB BCE MauMeHTbl Obinn pasgeneHbl Ha
3 rpynnbl: | rpynna — ¢ aHTerpagHbiM KPOBOTOKOM
(n=22), Il - c peTporpagHbiM KPOBOTOKOM (N = 13)
n lll — HanpaBneHne KPOBOTOKA YETKO ONpenennTb
He yganocb (n = 95). Mukpounpkynauuio rmas go v
nocne yctaHoBku cteHta B BCA oueHmnBanu ¢ uc-
nonb3oBaHnem JICPI. NccnepgoBaHue BbISIBUSIO
CTaTUCTUYECKM 3HAYMMOE YBESIMYEHME TAKOro no-
kadaTtens nepdysnu, kak CpegHss CKOpOCTb pas-
MbITUS, NOC/e onepaumn. OTOT nokasatenb Ao-
CTATOYHO TOYHO OTPaXaeT COCTOSHWE TNa3HOWN
Mukpounpkynauum. CnegoBaTtenbHO, 3HAYUTENb-
HbI POCT CpefHen CKOPOCTM pas3MblTUs MNOce
cTeHTupoBaHmsa BCA ykasbiBaeT Ha yydlleHue
rnasHom mMukpoumpkynauuu. iccneposaHve Tak-
Xe nokasaso, YTo y NauMeHTOB C peTporpasHbiM
KPOBOTOKOM, KOTOPbleé OCOOEHHO MNOABEPXEHDI
YXYOLEHNIO 3PEHUS, peBackynapusaumsa B 6ac-
ceiHe BCA MOXeT BOCCTaHOBUTb aHTerpagHbii
KPOBOTOK U OaTb 3HAYUTENIbHOE YyHLUEeHWE rnas-
HOM MuKpoumpkynsiumm (19).

B 2017 r. Y. Gakir n COaBT. U3y4nan C MOMOLLbIO
OKT rnasza (SD-OCT) BnusiHMe aTepocknepoTmye-
CKOro rnopaxeHusi COHHbIX apTepuin Ha MOpdOJo-
rMI0 CeTHaTkM, B YACTHOCTM ee crnekTpasibHy 06-
nactb. Beinv o6cnenoBaHbl 24 naumeHTa (24 rnasa)
co cteHo30M BCA 1 24 3n0poBbix rnasa 6e3 nopa-
xeHns BCA B kayeCTBe KOHTPOJSIbHOW Tpynmbl.
Bcem naumeHTam Obl1I0 NPOBEAEHO KOMMIEKCHOE
odpTanbmonormyeckoe obcneposaHne n OKT-
ckaHupoBaHue. CpegHue 3HavYeHns RNFL (Tonwm-
Hbl NepUNanuIISPHON CeTHaTKn rnasa) 1 TOSLMHbI

xentoro natHa (MT) B aeBsaTK 061acTax XenToro
natHa (ETDRS) Ob1v OCHOBHbIMYM Noka3aTensMin B
OKT-nccneposaHmm. Okasanoch, YTO BCE CpegHme
nokasarenn TOJLLMHbBI NepenanuinspHon ceTyar-
KW rfa3a M TONLWMHbI XENTbIX NATEH ObINN HUXE B
rpynne y naumeHToB co cteHo3oM BCA, a obuias
naowanb TONLWMHBI XENTbIX MATEH M BHELLUHAS €ero
o6nacTb (BMCOYHAS / BEPXHAS / Ha3anbHas / HUX-
HSIS BHELUHAS Makyna) Obliv 3HAYUTENIbHO TOHbLLE
Mo CPaBHEHMIO C KOHTPObHOM rpynnon (p = 0,004,
p = 0,009, p < 0,001, p=0,002 np =0,001 cooT-
BETCTBEHHO). lccnenoBaHue Takxe nokasano, 4To
meTon, OKT cetyatkm MoxeT OblTb 3P DEKTUBHBIM
ON1 paHHEro BbISIBAEHUS NLLEMUYECKOTO CUHAPO-
Ma rfasa npu reMoguHamMmyeckm 3Ha4MMoM CcTe-
Ho3e BCA (20).

OnpepeneHHblil NHTEpPEeC NpeacTaBnsieT uccne-
OoBaHue, BbinosiHeHHoe B 2018 r. F. Ma u coasT.
OHO NOCBSILLLEHO N3YYEHUNIO BNUSIHUS CTEHTUPOBA-
Hus BCA Ha MUKPOUMPKYNALMIO CETYATKN NaLMeH-
TOB C anarHoctmpoBaHHbiM [TUIC. B nccnepoBaHme
Obl10 BKIOYEHO 64 naumeHTa (64 rnasa) ¢ AaHHOM
naToJiormer M CO CTEHO30M wuncunaTepasbHON
BCA >70%. MNaumeHTbl Obl1 pa3neneHsl Ha 2 rpyn-
Mbl B 3aBMCMMOCTU OT HaNMYUS UAN OTCYTCTBUS Y
HUX HeoBacKynapuaauum pagyxku. B kaxayio
rpynny 66110 BKtoYeHo 32 naumeHTa. Bce naumneH-
Tbl MOJSyYanuM COOTBETCTBYyIOLLEE OPTaNbMOJIOrn-
4yeckoe Jie4eHne W BMOCNenCTBUM MNEepPEeHecnu
cteHTupoBaHue BCA. Mpu aHannze opranbmMono-
FMYECKNX OaHHbIX WMCNONb30Banu cregylouwme
METOAbl UCCNefoBaHNS 1 U3ydanu cnepyrowme no-
kazaTenu: ocTpoTy 3peHus (BCVA); BHyTpurnasHoe
OaBNieHne, UCCNefoBaHHOE C WCMNONb30BAHUEM
LeneBown namMnbl; GIYOPECLLEHTHYIO aHrmorpaduio
panyxkn; GryopecLeHTHYI0 aHrnmorpaduio rnas-
HOro AHa n uBeToByO gonnnaeporpaduio BCA, TA,
LLAC 1 KOpOTKMX 3adHWUX UUINApPHbIX apTepui
(BLIA). Bce ncecnepnoBaHust BbINOAHSANCH 3a 1 Mec
[0 onepauuu, a Takxe cnycts 3, 6 n 12 mec nocne
onepaumn. lpoBegeHHOE nccnenoBaHe nokasa-
N0, YTO OO0 BbINOSIHEHUS CTEHTMPOBAaHUS Cylle-
CTBEHHOW pa3HULbl B M3YYEHHbIX rpynnax 60/bHbIX
He Oblno. lMocne cteHTupoBaHus BCA ckopocTb
KPOBOTOKAa B apTepun CetyaTkm n apTeproBEHO3-
HbIi KPOBOTOK 3HAYUTENIbHO CHU3MAUCL B rpynne
C OTCYTCTBMEM HEOBACKYNIAPM3aLunmn pagy>xku, B TO
BPEMS Kak B rpynne C HeoBackynsipusaumen He
OblN0 BbISBIEHO CYLLECTBEHHOM pa3HuLbl B Noka-
3aTensix B TeyeHune 12-mecsiyHOro HabnoaeHus.
OpHako cnepyet ocob0 OTMETUTb, 4YTO Mocneone-
pauuoHHasa MCC B Takmx cocypax, kak A, LAC
n kopoTkasa 3LLA, 3HauMTeNnbHO yBenn4unach B obe-
nx rpynnax kak yepesd 1 mec, Tak 1 yepe3d 3, 6 u
12 Mec nocne aHAOBACKyNspHOI Koppekumn BCA.
ABTOpPbI MPULWAN K BbIBOAY, YTO CTEHTUPOBAHWUE
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BCA 3HaunTenbHO ynydwiaeT KPOBOCHabXeHue
rnasay nauMeHTOB C OCTPbIM ULLEMNYECKMM CUHL-
POMOM Kak C HEOBaCKynspmn3aumen pagyxku, Tak u
6e3 Hee (21).

M3yyeHunio BansaHMS cTeHTupoBaHua BCA Ha
MUKPOLMPKYNISTOPHOE PYCJIO CETHATKN C MOMOLLLbIO
OKT y nauueHToB C TSXesNol CTeneHbio CTeHo3a
COHHOI apTepumn ObIIO NOCBSLLEHO NCCNeaoBaHNE
C.-W. Lee n coaBT. [Moka3zaHnst K CTEHTMPOBAHWIO
cooTBeTCcTBOBaNM CeBepoamepukaHCKUM KpuTe-
pUSIM, MCNONIb3YEMbBIM O/ MPOBEAEHNS CUMMTO-
MaTLUYEeCKOM KapOTUOHOW 3SHOAPTEPIKTOMUU
(NASCET). B oCcHOBHytO rpynny BOLLAW NALMEHTbI C
nncunarepanbHbiM cTeHo30M BCA, BTOpyto rpynny
COCTaBWAN NALMEHTBI, Y KOTOPbIX N3y4ann nokasa-
TenM C KOHTpanatepanbHOM CTOPOHbI. B obLien
CNTOXHOCTM Mocne TwaTenbHoro otbopa B uccne-
noanue Bowwno 20 nauneHToB. OHM NPOLLN KOM-
nnekcHoe odTtanbMosiornyeckoe obcnenoBaHue,
BK/IOYaBLUEE B CeDOSA: M3MEPEHNE CKOPPEKTUPO-
BaHHOW C NOMOLLbIO JIMH3 OCTPOThI 3peHns (BCVA),
OMOMUKPOCKOMNWIO C LLENIEBOI NaMMoi, LBETOBYIO
GOTOCBEMKY MMAa3HOro gHa 1 Henpsamylo odTanb-
Mockonuio. CTaTUCTUYECKN 3HAYMMBbIX Pa3INynii
MeXAy rpynnamm no OCHOBHbIM nokadatensam OKT
He 6bln0. CTeneHb cteHo3a BCA B cpeaHem cocTa-
Buna 80,13 + 11,48%. Bcem nauyeHTam Obi0 Bbl-
NoSIHEHO ycnewHoe cTeHTupoBaHme BCA. CnycTta
1 Hep, a Takke 4yepe3 1 n 3 Mec nocne onepaumm
60JbHbIX NpUrnaany ans NoBTOPHOro ambynarop-
Horo obcnenoBaHus, NPy KOTOPOM MM MPOBOAM-
nocb Y3W COHHbIX apTepuini UM MarHUTHO-Pe30-
HaHCHasa aHruorpadwusa. Ona KONM4eCTBEHHOWN
OLLEHKM MJIOTHOCTW COCYO0B B MOBEPXHOCTHOM CO-
cyoucTtoMm cnoe xentoro natHa (SVC), rnybokom
cocygucTom cnoe (DVC) n pagmnansHOM nepuna-
nunnasipHom kanunnsipe (RPC) Bokpyr aucka 3pu-
TeNbHOro Hepsa OblIM UCMOMb30BaHbI aBTOMATU-
31pPOBaHHbIE aNrOpUTMBbI. B rpynne nncunatepans-
HblX a3 MAOTHOCTb COCYAOB B ybBOKOM
COCYOUCTOM CNo€e 3HaYUTESIbHO yBEMYUIach no-
cne umnnaHTauum ctenTa (p = 0,010), HO cTaTu-
CTUYECKN LOCTOBEPHbLIX UIBMEHEHWI MNIOTHOCTN CO-
CyZ0B B MOBEPXHOCTHOM COCYOUCTOM CJI0€ He Ha-
omopganocek (p = 0,999). B rpynne nauueHTOB
C KOHTpanarepasbHbiM PACMONOXEHMEM a3a oT-
Meyasniocb YBEMYEHUE MIOTHOCTM COCYOOB Kak
B rnybokom (p = 0,028), Tak 1 B NOBEPXHOCTHOM
cnoe cocyguctoro cnneteHus (p = 0,034) (22).

OnpepeneHHblin MHTEpPeC NpeacTaBnsieT nccne-
noBaHne S.A. Bayar un coaBT., KOTOpbIE U3y4nan
MUKPOLMPKYNSALMIO CETYATKM Y NALMEHTOB CO CTe-
Ho3oM BCA, nepeHeclwmnx CTeHTMpoBaHMe nnbo
sHpapTepakToMuio. B nccneposaHve 66110 BKIIO-
yeHo 43 naumeHTta co cTteHo3oM BCA, noaepr-
LUMXCS 9HO0BACKYNSIPHOMY UM OTKPBLITOMY XUPYP-

rmyeckomMy BmellaTenbctBy, U 40 340pOBbLIX NUL,
KOHTPOJIbHOW rpynnbl. [pyrnna nauneHToB CO CcTe-
HO30M COHHOW apTepun B 3aBUCMMOCTM OT cTene-
HW CcTeHo3a Oblia nogpasaeneHa Ha 2 NoArpynmbl:
nogrpynny | coctaBunm naumeHTbl CO CTEHO30M
BCA ot 50 no 70%, a noarpynny |l - co cTeHO30M
oonee 70%. [Ona namepeHus TOJILLMHbI CETYATKM
(RT) n cocyamncTom obonoukm (CT) y BCcex naumeH-
TOB A0 onepauumn, a Takke 4yepes 1, 3 n 6 mec no-
cne onepaumn BbINOAHAANM OKT C yayyleHHON
rnyéuHHoin Buayanusaumeii (EDI-OCT). McxooHo
TonwmHa cybdoBeansHoli 1 napadoBeasnbHOM Co-
cyamncTbix 06ono4dek 6blina 3HaYUTENbHO HIXKE Y na-
LMEeHTOB cO cTeHo30M BCA, 4eM B KOHTPOJSIbHOM
rpynne (p < 0,05 cooTBeTCTBEHHO). B noarpynne |
yepes3 1, 3 n 6 mec nocne NPoBeAEHHbIX NIe4ebHbIX
npouenyp (CTEHTUPOBAHWE NN SHAAPTEPIKTOMUS
BCA) oTmeyanocb 3Ha4MTeNbHOE YBENNYeHne no-
kasartenen TONWMHbI cocyamcTon obonoykm (p <
0,05), B TO Bpems kak B noarpynne Il He Habnoaa-
NOCb 3HAYMTENIbHOMO YBEIMYEHNS NnokasaTens co-
cyoucTol 06onoYkM nocne npoBEAEHHOro neye-
HUSI. ABTOPbI MPULLAN K BbIBOAY, YTO XOpUouUOes
Oblfla 3HAYNTESIbHO TOHbLLUE Y NAUWEHTOB CO CTEHO-
3om BCA. CreHTtupoBaHue BCA obecneuymBasno
BOCCTaHOBJ/IEHME TOJILLMHBI XOPUOWAEWN Y NALMEH-
TOB CO CTEHO30M CpeOHEN W TSXeNon cTeneHu
(23).

B 2020 r. rpynna Typeukmnx ohTanbMOo0roB nog,
pykosoacTteom E. Biberoglu nposena nccneposa-
HME MO OWHAMWYECKOMY HabGNIOOEHMIO U OLEHKE
COCTOSIHMSA KPOBOTOKA CETYATKM rnasa v TOJWMHbI
cybgoBeasbHOM cocyancTon 0060104KM Y NaLmneH-
TOB C remMoanHaMNYECKN 3HAYNUMbIM CUMNTOMHbIM
CTEHO30M COHHOM apTepuun (nepeHecwunx TUA/
OHMK) go »n nocne npoBefeHus 3HO0BACKyNsAp-
Horo BMmelaTenscTBa. B wnccnepoeaHue 6bino
BKJIIOYEHO 15 MyX4UMH (CpesHuin BO3PaCT KOTOPbIX
coctaBun 63,6 + 9,1 roga) ¢ reMoaMHaMmMYeECKU
3HAYNMbIM M CUMMTOMHBIM CTEHO30M COHHOMW
aptepun 1 18 300poBbIX A0OPOBOJLLEB (BCE MYyX-
YMHbI; CpeaHuiA BO3pPacT MNauWeHTOB COCTaBWJI
63,7 £ 5,3 ropa). Bce naumeHTbl NpoLunv getanb-
Hoe odTanbMosiornyeckoe obcnenoBaHue, BKIO-
yalllee M3MepeHMEe TOJLWMHbI COCYANCTON 060-
noykn ¢ nomousio OKT ¢ ynyyweHHoR rnyGuHoii
n3obpaxeHus. MauneHTam Takxe A0 U Nocne aH-
[OBACKYNSAPHOM npouenypbl N3Mepsiiv KPOBOTOK
B 3LIA (apTepun opbUTbl) C MOMOLLIO LIBETOBOIO
ponnneposckoro Y3W, cpaBHuBas, Takum obpa-
30M, C MOMOLLBIO ABYX PasHbIX METOO0B UCCEA0-
BaHWS MOJIlyYeHHble pedynbrathl. Cneayet ocobo
OTMETUTb, Y4TO B OAMXKanliemM nepnoae nocne npo-
BELEHHbIX OWNArHOCTMYECKUX N NIe4ebHbIX npoue-
Oyp He Habnwoganucb kakme-nmbo HeraTUBHbIE
rnasHble uwemmyeckme cumntombl. bonee Toro,

BrnvisiHne pesackynspu3aumny BHYTPEHHEN COHHOM apTepun Ha COCTOSIHUE
MUKPOLUMPKY/ISITOPHOIO Pycia CTPYKTYP rOJIOBHOIO Mo3ra (0630p iMTeparypbl)
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no pesynsrataMm OKT 1 nukoBas CUCTONMYECKAS,
N KOHEYHas gmactonnyeckas CkKopoCTy Nocne npo-
uenypsl yeeamumamce go 10,1 £ 13,1 (p = 0,005)
n3,9+6,3 (p=0,064) cm/c. CnegyeT Takxke oTMe-
TUTb, YTO TONLWMHA CyOdOBeanbHOM COCYONCTOMN
060104KN Y NALMEHTOB CO CTEHO30M COHHOM apTe-
pun Bblna 3HAYMTENbHO TOHbLLE, YEM Y 340POBbIX
Nofen n3 kKoHTponbHow rpynnbl (p = 0,01). OgHako
B TeyeHue 1-in Hegenwv nocne NpoBeaeHns 3HaoBa-
CKYNSIpHOrO BMeLllaTenbcTBa ToJWMHA cybdoBe-
aNbHOWM COCYAMCTON 000M0YKN 3HAYUTENBHO YyBE-
nmnuunacs (p = 0,04). NMCC B 3UA Takxke 3HaumTENb-
HO BO3pOC/a MOCse NPOBEOEHUS CTEHTUPOBAHMS
COHHoW aptepun (p = 0,005).

Takmum o0b6pasom, No uToram nccnenoBaHns aB-
TOPbI NPULLAN K CleaylowmnmM BeiBogam: 1) y naum-
€HTOB CO CTEHO30M COHHOW apTepun cybdoseasb-
Has cocyamcTas obonoyka npeacraBnseTca 6onee
TOHKOW, HEXENN Y 300PO0BbIX JIIOAEN U3 KOHTPO/b-
HOWM rpynnbl; 2) Mexay TeM yxe B 6numxanem
nocne CTEHTMPOBAHMS NepUoae NPOUCXOAUT cTa-
TUCTUYECKM 3HAYMMBIA MPUPOCT TOJLUMHBI U MO0T-
HocTM cybdoBeanbHOM COCYyOUCTON 000NOYKY;
3) ycnelwHoe 3HO0BACKYNSAPHOE BMELIATENbCTBO
yBenuunBaeT nputok kposu Kk 3LA, n 6naropaps
[0Ka3aHHOM OoTpuLaTeNIbHOM KOpPpensuum mexay
TONLLMHON cyBdoBeanbHON cocyancTon 060n04KN
1 MNMCC nokasaTtenu ToNLWWHbI COCYANCTON 000104KN
MOryT ObITb MapkepoM nameHenusi NMCC (24).

B 2021 r. rpynna Bo mage ¢ L. Pierro nposena
OVHaMMyeckoe nNpPOCNEKTUBHOE WCCNefoBaHmne
No WM3YYEHMIO COCTOSIHUS nepdy3nn xopuounaeun
00 1 NOoCne 9HOAPTEPSKTOMMM Y MALMEHTOB C re-
MOJOMHAMMNYECKM 3Ha4YMMbiM cTeHo3oM B BCA.
KOHTpONbHYO rpynny cocTaBuaM nauueHTbl 6e3
cTeHoaupylowmx nameHeHmnii BCA n 6e3 narono-
ruv ras. B nccneposaHue 6bino BktoveHo 30 na-
LUMeHTOB co cTeHo30M BCA 1 230 naumeHTOB KOHT-
POJSIbHOW rpynnbl. Bbinn ndyveHsl 3 rpynnbl naum-
€HTOB B 3aBUCMMOCTM OT OTHOLWeHNs rmad k BCA:
1-9 rpynna — uncunarepasibHble N0 OTHOLEHMIO K
cTeHo3unpoBaHHo BCA; 2-a rpynna — KOHTpana-
TepanbHble MO OTHOLIEHMIO K CTEHO3MPOBAHHOW
BCA rnasa u 3-g rpynna — 340pOBble rna3a B KOH-
TPONbHOW rpynne nauuMeHToB 6e3 nopaxeHus
BCA. Mepwop HabnoaeHns coctasun 3 Mec no-
cne onepauun. Ing KONM4eCTBEHHOW OLEHKWN CO-
CTOsiHMA nepdy3nm Xopruonaen kak oo, Tak 1 no-
cne onepauuu ncnonbdosann OKT. N3yyann Tak-
Xe KONNYECTBEHHblE MNOKaszaTenn WU3MEHEHUN
TonwmHbl xopuoungen (CT); cnos HepBHbIX BOJIO-
koH cetyatky (RNFL); cnost raHrmosHbIX KIeTok
(GCL); nnotHocTM cocynoB (VD) 1 n3BmMtocTtu co-
cynos (VT).

MpoBeneHHoOe nccnenoBaHne He BbISBUNO A0-
CTOBEPHbIX Pa3nnyuniA No TakMM nokasaTensaM, Kak

RNFL n GCL mexay rpynnamu 60MnbHbIX CO CTe-
Ho30M BCA n koHTponbHoM rpynnon (p > 0,05).
B 10 xe Bpemsa nokasatenu CT kak g0, Tak 1 nocne
onepaumm 6blIv 3HAYUTENBHO HUXE B Fpynne nncu-
natepasbHbIX a3, YeM B KOHTPOJIbHOW rpynne
(p < 0,01). 3HaunTenbHblE M3MeHeHMs VD Habnio-
Oanv NMNLWb Y HEKOTOPbIX NALUMEHTOB B CMIETEHMAX
nncunatepanbHbix rmas (p < 0,01), Torga kak CHK-
xeHune VT Habnogany Bo BCEX ClyYasx U B rpynne
uncunatepasnbHblX, U B rpynne KoHTpanarepasb-
Hbix a3 (p < 0,05).

Ha ocHoBaHWM NpoBeAeHHOro MccneanoBaHUs
aBTOPbI MPULLAN K BbIBOAY, YTO MOCNE YCMELIHON
sHpapTepakTtommn BCA nmpoucxoguT ctatuctmye-
CKM 3HauyMmoe ynydweHne nepdy3mm ceTyaTku
rnasa Ha uncunaTtepasbHON CTOPOHE MOpPaXKeHus
(p < 0,05) (25).

B 2023 r. L. Cao 1 coaBT. NpOBENM KPYMHbIA paH-
JOOMN3MPOBaHHbLI MeTaaHann3 y 160 nauneHTos,
noaBeprwmnxcs creHTnposaHuio BCA (cpenHuii
Bo3pacT coctaBun 61,82 + 9,98 roga; 85,29% na-
UMEHTOB Obinn Myxckoro nona). M3 160 naum-
€HTOB, MOJIYYMBLUMX SHOOBACKYNSPHOE JleYeHMe,
y 78 (48,75%) oTcyTCTBOBaANM CMMMTOMbI 3ab0ne-
BaHus. Y 139 (86,88%) naumeHToB Obln BbISB/IEH
9KCTpakpaHmanbHbll cTeHO3 BAC, ay21(13,12%) -
NMHTpakpaHuanbHbli. CpegHas cTeneHb CTEHo3a
y 160 nauupeHToB coctaBuna 81,75%. Cnycta 4 oHs
nocne crteHtuposaHns BCA Obinn nccnepgoBaHbl
156 nncunatepanbHbix 1 147 KOHTpanaTepasbHbIX
rmas3 ¢ ucnonb3oBaHmeM OKT. Bbinu M3MepeHsbl
C/IOM HEPBHbIX BOJIOKOH CETYaTKW, FaHIMNO3HbIN
CNOM — BHYTPEHHUI NNEKCMDOPMHBIA COWN
(GCIPL), BHYyTPEHHWUI SOEPHBIN CON, MOBEPXHOCT-
Hblli cocyaucTbii komnnekc (SVC), rnybokuin co-
cyamcTbii komnnekc (DVC), 06beM COCya0B XOPUO-
noen (CVV) 1 umHOEKC cocyaoB Xxopuouaew.
MccnenoBaHve nokasano, 4To ecnv A0 CTEHTUPO-
BaHWS MNOTHOCTb COCYAOB NMOBEPXHOCTHOMO U y-
OOKOro cfoes, a Takke TOJLMHA COCYO0B XOPUNo-
naen 6blan OCTOBEPHO HWMXE B Fpynne nncunare-
panbHbIX a3 MO CPaBHEHUID C TPynnon
KOHTpnartepanbHbix rnas (sce p < 0,05), To cnycTs
4 nHa nocne npouenypbl HAbNKAAN0Ch 3HAYNTENb-
HO€e YBeJSIMYEeHME NNOTHOCTM COCYA0B NOBEPXHOCT-
HOrO Cnosi ceTyaTku B rpynne uncunatepanbHbiX
rmnas3 (p < 0,05). OgHako cnegyet OTMETUTb, HTO
3HauYUTENbHOE YBENUYeHWe TOJLMHbI COCYO0B
xopuongen Habnaanock Takke U B KOHTpanaTe-
panbHbIX rmasax (B obeux rpynnax p < 0,05). Yepes
3 Mec nocne npoueaypbl CTeEHTUPOBaHNSA 63 naum-
eHTaM Oblna BbiNoJIHeHA KOHTposibHash OKT. Y Hux
ObINn M3yyeHbl 59 nncunaTepanbHbix U 55 KOHTpa-
natepasnbHbIX rnas. MiccnegoBaHue BbISBUNO 3HA-
YnUTENIbHOE YMEHbLLEHWE TOJNLLMHbBI CIOSt HEPBHbIX
BOJIOKOH BO BHYTPEHHEM MNEKCUMPOPMHOM Croe
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Kak B MncunaTepasbHbiX, Tak B U KOHTpanatepasib-
Hbix radax (Bce p < 0,001). B peadynsrate npose-
OEHHOr0 NCCneaoBaHnsa aBToPbI MPULLIN K BbIBOAY,
4YTO B KPATKOCPOYHOWN NepcrnekTnBE Nocsie CTEHTU-
poBaHusa BCA kak B uncunatepasbHbIX, Tak 1 B KOHT-
panatepanbHbiX rnasax HabnwogaeTcs 6bICTPoe U
CTaTUCTUYECKM 3HAYUTENIbHOE YBENMYEHUE MNoT-
HOCTM COCYZOB CETYATKM BO BHYTPEHHEM MJEKCU-
GOpPMHOM cnoe n rmydoKnx crnosix cet4yaTku (26).

MHTepecHo npeactaBnseTcs paboTta TypeLKmnx
nccneposatenen M. Karapapak n coasT., npoBe-
OeHHas B 2024 r. ABTOpPbI MPOBEIM CPABHUTENbHbIN
aHanmM3 COCTOSIHUS MIOTHOCTU COCYAOB CETYaTKM
B OBYX rpynnax 60MbHbIX: 1-9 rpynna — naumeHTbl
nocne crteHtupoBaHus BCA co cteHo3om Gonee
75% w 2-9 rpynna — naumeHTbl 6€3 CTeHO3MpPYIo-
wero nopaxexua BCA. MiccnepoBaHmne NpoBOAMAN
¢ ucnonb3oBaHnem OCTA. NccnepgoBaHHble rnasa,
KOTOPbIE HAXOOWNCb CO CTOPOHbI CTEHTMPOBAHHOM
BCA, Bowwnn B uncunatepasbHyto rpynny, a rna3a c
NPOTUBOMNOJIOXHOM CTOPOHbI — B KOHTpanarTepasib-
Hylo rpynny. locne mpouenypbl CTEHTUPOBAHMUS
BCA 6binu nay4dennl 40 rnas 40 naumMeHToB B UMNcu-
natepanbHoun rpynne u 34 rnasa B KOHTpanarte-
pasibHOW rpynne, B KOHTPOJIbHOW rpynne Oblio
n3yyeHo 30 nauneHToB CO 300POBbLIMU [la3ammu
n 6e3 natonormum BCA. Bbin npoBeneH KayecTBeH-
HbIi U KOJIMYECTBEHHbIA aHain3 U3MEHEHUI BHY-
TPUINA3HOro AaBfeHns CeT4yaTkm 40 U nocne npo-
BeneHus cteHTuposaHus BCA ¢ nomoupto OKT-
aHrvorpadum. Cnenoyet oTMETUTb, YTO NOC/eone-
paLVOHHbIN Nepunoa y Bcex 6e3 ncknoveHns 60sb-
HbIX NpoTekan 6e3 OCNOXHeHWI, B Gnmxaiem
nocneonepawlmoHHOM Nepunoae y HUX He Habnoaa-
JIOCb HUKAKUX MMa3HbIX ULLIEMUYECKMX CUMMTOMOB.
OcHOBHbIMM nokasaTensimu 3O@PEKTMBHOCTM NPO-
uenypbl CTEHTUMPOBaAHUS ObINIM KONNYECTBEHHbIe
N3MEHEHNS MOBEPXHOCTHOrO KanuanspHOro cnne-
TeHus cnos cetyaTtkm (SCP) u rnybokoro kanmn-
napHoro cnneteHus cnos  cetdatkm (DCP).
OueHunBanacb TOAWMHA COCYAUCTOro Cnos no-
BEPXHOCTHOrO M rNyboKOoro ClI0eB CETYATKN MUMCU-
naTepasibHbIX M KOHTpanaTepanbHbiX rnas go 1 no-
cne npouenypbl. Cnenyet ocob0 OTMETUTb, YTO A0
npouenypbl He 6b10 0OHAPYXEHO CYLLECTBEHHbIX
pasanymin B VD NOBEPXHOCTHOrO KanuaspHOro
CNosi MeXay W3y4eHHbIMK rpynnamMu O0JbHbIX.
Mexny Tem nocne npoueaypbl CTEHTUPOBAHMS
BCA noka3zatenu VD rny6oKkoro KkanuisipHoro cos
B mMncunarepanbHOM U KOHTpanarepasbHOM rpyn-
nax 3HaYNTESIbHO YNYHLLINIINCh.

Taknm 06pa3om, aBTOPbI NPULLAKM K BbIBOAY, YTO
OKT ceTtyaTku rnasa sBASETCS JOCTATOYHO TOYHbIM
HEVWHBA3MBHbIM METOLOM MU3YYEHUS WU3MEHEHUN
TONWMHBI C/TIOEB apTEPUIA CETHATKM NOCE CTEHTU-
poBaHus BCA. CnepoBaTeflbHO, KOJIMHYECTBEHHbIE

N3MEHEHMS B TOJLLIMHE COCYOANCTOrO C0S CEeTYaATKM
a3, KoTopble AOBOJSIBHO TOYHO MOXHO TOYHO Onpe-
nenntb ¢ nomoLubio OKT-ckaHnpoBaHusl, SBNSIOTCA
pPaHHUMM Mapkepamn ONarHoCTUKUW CTEHO30B
B COHHOW apTepuu, a Takxke No3BONSAT OLLEHUTb CO-
CTOSIHMST MUKPOUMPKYSTOPHOrO pycna rmas B 6nu-
XareMm nocneonepaumoHHoM nepuoae (27).

B 2024 r. A.I. ocennaHn n coasT. BbIMOJHUAN
nccnenoBaHue, LEebio KOTOPOro Obl10 n3yyeHune
COCTOSIHMS CEeTYaTKM rnas3a C MOMOLLbI0 MeToaa
OKT y maumMeHTOB CO CTEHO3MPYIOLWMMN N3MEHE-
Huamu BCA 0o CTeHTMpoBaHMS 1M B Oamkailem
nocneonepaumoHHom nepuoge (3-5 aHen). B uc-
cnepoBaHme 6bl10 BKOYEHO 92 nauueHTa ¢ yHK-
natepanbHbIM UM BunatepasnbHbiM cTeHo30M BCA
>70%. Im BbINONMHANOCHL CTEHTUPOBAHME OAHOM 13
nByx BCA. o npoueaypsbl 1 cnycts 3—7 aHern no-
cne Hee 60nbHbIM NpoBoaunacek OKT ¢ namepeHn-
€M MIOTHOCTN MUKPOCOCYANCTON CETU B pEXMMAXx
VAD (meTop, 6uHapmsaumm mnsobpaxeHus) n VSD
(mMeToq ckeneTusaummn) B NOBEPXHOCTHOM (SCP) u
rny6okom (DCP) cnosix cetyatkm MakynsipHoi o6-
nacTv B 30He 6 X 6 MM (VAD SCP MZ 6 x 6 mm, VAD
DCP MZ 6 x 6 mm, VSD SCP MZ 6 x 6 mm, VSD DCP
MZ 6 x mMm), a Takke B nepunanunnapHon (RPC)
obnacTtu Ha y4acTke 4 x 4 mm (VAD RPC 4 x 4 mm,
VSD RPC 4 x 4 mm). B 3aBUCMMOCTM OT pacnoso-
XEHUs1 UCCNEAYEMOro rnasa K CTEHTUPOBAHHOWN
BCA 6b110 co3paHbl 2 rpynnbl: B 1-10 rpynny 6bian
BKJIIOYEHbI JaHHbIE a3 C uncunatepanbHOn CTo-
POHbI, 2-5 rpynna — ObiX BKJIOYEHbI AAHHbIE [Ma3
C KOHTpanartepasbHOW CTOPOHbI. [10 MCXOOHBLIM
napameTtpam OKTA mexny nncunarepanbHbIMU U
KOHTpanatepasnbHbIMM fla3amu OCTOBEPHbIX pa3-
NMYNIA BBISIBNIEHO He Oblno. Take Nocne CTeHTUPO-
BaHus BCA B Gnuxaiiiem nocneonepauyoHHOM
nepnoae OTMeyanoCb CTaTUCTUYECKM 3HAYMMOe
yBennyeHme nokasatenert VAD DCP MZ 6 X 6 MM 1
VSD DCP MZ 6 x 6 MM Kak B uncunatepasnbHbIX
rnasax (p coorBeTcTBeHHO 0,01 mn <0,01), Tak w
B KOHTpanarepasnbHbiX (p cooTtBetcTBeHHO 0,03
n 0,01). JaHHbIi GakT CBMAOETENLCTBYET 00 ynyy-
LIEHUN MUKPOLMPKYNAUUN B rTyOOKOM CrIETEHUM
CeTyaTku Mocfe YCrewHo BbINMOJIHEHHONO CTEHTU-
poBaHus BCA B 6nmxaiiiem nocneonepauyioHHOM
nepuopge (28).

Takum o6pasom, aHanu3 nuTepaTypHbIX [AaH-
HbIX, MOCBSILLEHHbIX U3YYEHUID BIUAHUS peBac-
kynspudaumm BCA Ha Backynspusaumio CTPYKTYP
rONOBHOrO MO3ra kak Ha Makpo-, Tak U Ha MUPO-
LUMPKYNSTOPHOM YPOBHE, Mokasas, Y4TO YCMeLwHOo
BbIMOJSIHEHHOE XMpypruyeckoe nnbo SHOOBACKY-
NSIPHOE BMeELLATENbCTBO B OacCeiHe CTEHO3MpPO-
BaHHOW BCA cnocoGCTBYET Yy4LIEHMIO MUKPO-
LMPKYNSLMA CTPYKTYP FOSIOBHOMO MO3ra. 9710 6bino
NnoaTBEPXAEHO B UCCNEAOBAHMSX, MOCBSLLEHHbIX
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N3Y4YEHUIO COCTOSIHUS XOpuouaen rnas, kotopas
SIBASIETCS HEOTBEMIEMOM YACTbIO CTPYKTYP roJioB-
Horo mogra. locne pesackynspmsaumm oTmeva-
JIOCb CTAaTUCTMYECKN 3HAYUMOE YBENMYEHME MAOT-
HOCTW COCYO0B XOpMonaen B rmyboKoM 1 NOBeEpX-
HOocTHOM cnosix cetyatkm (VADDCP n VSDDCP).
370 yBenMYeHne 6bino 6oee BbIPaKEHO B MMCU-
naTepasnbHblX Ma3ax M B MEHbLUEN CTEMEHU —
B KOHTpanarepasbHbIX. B HEKOTOPbLIX Ciydasx y na-
LMEHTOB C OKK/O3MEN [MA3HOW apTepum nocne
peBackynspudaumm BCA Habniwoganocb nonHoe
BOCCTaHOBJ/IEHMSI aHTErPaaHOro KPoOBOTOKA Ha uUn-

Introduction

Atherosclerotic disease of the carotid arteries,
particularly the internal carotid artery (ICA),
is a highly prevalent pathology in adults and the
leading cause of ischemic stroke (IS), with a mor-
tality rate ranging from 10 to 30% (1).

The ICA is the terminal branch of the common
carotid artery. It supplies blood to most of the brain
structures, including the retina. It should be noted
that the common carotid artery bifurcation is the
vessel area most frequently affected by stenotic
atherosclerosis. When reaching a certain size, an
atherosclerotic plaque can significantly narrow
the arterial lumen, reducing the linear velocity of
blood flow in all its branches. Clinical manifesta-
tions of ICA stenosis, including focal neurological
symptoms or ocular ischemic syndrome (OIS),
generally result from cerebral hypoperfusion in the
ipsilateral hemisphere. However, it should be noted
that clinical manifestations of stenotic atheroscle-
rotic disease of the carotid arteries can considera-
bly vary — ranging from asymptomatic cases to fatal
outcomes (2). One of the reasons for such variabil-
ity in clinical course of the disease is the condition
of the compensatory collateral circulation. In some
cases, collateral circulation plays an important role
in maintaining cerebral perfusion (3-5). According
to European clinical guidelines, stroke risk in
asymptomatic patients with internal carotid artery
(ICA) stenosis of <60% and <50% in symptomatic
patients with stenosis is considered minor and does
not require blood flow correction with surgical inter-
vention (6).

Methods for restoring impaired
blood flow in the carotid arteries

To date, there are two main ways to restore im-
paired blood flow in the ICA territory: The first is
carotid endarterectomy, involving surgical removal
of an atherosclerotic plaque from its location in the

cunaTepanbHON CTOPOHE, MPU TOM 4TO A0 npoLe-
Oypbl peBackynspuaaumm oH Obin PeTporpagHbIM.

AHanna nutepatypbl TakXe nokasas, 4to onTu-
yeckasi KorepeHTHas Tomorpadpusa c QyHKUnen
aHrvorpadum n GaoymeTpmm no3BONsET B AUHaA-
MWKE MOHUTOPUPOBATb U3MEHEHUS reMoguHaMun-
K1 Ha YPOBHE MUKPOLMPKYNSLMA FOSIOBHOIO MO3ra
y NaUMEHTOB, NepeHecLUNX cTeHTupoBaHne BCA.

OpHako cnepyeT OTMETUTb, 4YTO HEOoOXoOVMbI
JanbHenwmne NccnegoBaHns BANSIHUSA PEBACKYNS-
pusaumn BCA Ha MUKPOUMPKYISALMIO CTPYKTYP ro-
JIOBHOIO MO3ra.

ICA through an open incision (7). Current clinical
guidelines refer to NASCET and ESCT studies,
which proved the superiority of surgical interven-
tions in the ICA territory in preventing cerebrovas-
cular complications in patients with ICA stenosis
compared to medical therapy (8, 9). The second
method, which is currently widely used for ICA rep-
erfusion, is ICA stenting. The choice of treatment
method for ICA revascularization depends on many
factors, including the anatomical features of the
brachiocephalic arteries and the plaque structure.
This article analyzes literature data on the out-
comes of endovascular methods for correcting im-
paired blood flow in the ICA. It should be mentioned
that after performing endovascular procedures for
restoration of adequate blood flow in the ICA, it is
extremely important to assess how successfully
impaired blood circulation was corrected both at
the level of large vessels and at the microcirculatory
level. In this regard, it should be noted that while the
results of large vessels stenting can be easily and
fully assessed using computed tomography, mag-
netic resonance imaging, and ultrasound dop-
plerography (USDG), studying the effects of endo-
vascular procedures on the microcirculation of
brain structures seems to be a more complex and
labor-intensive process. Regarding the microcircu-
lation of brain structures, it should be noted that the
retina is a good object for studying cerebral micro-
circulation. It is one of the most energy-demanding
structures in human body with exceptional vascular
supply. This explains the susceptibility and sensitiv-
ity of the retina to ischemic changes. To meet the
metabolic demands of retinal tissue, arterioles and
venules form several interconnected vascular plex-
uses. Today, assessment of the retinal vascular
network is readily accessible, providing broad op-
portunities for diagnosing and monitoring vascular
changes. Moreover, in recent years new methods
have been introduced in ophthalmology allowing
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detailed study of the blood circulation of brain micro-
structures such as retina (10, 11). One of these is
optical coherence tomography angiography (OCTA).
OCTA is a novel non-invasive method for visualizing
and quantification of the retinal microcirculation by
generating three-dimensional layer-specific images
of vascular plexuses. Studies by various authors
show that OCTA can be a reliable tool for qualitative
and quantitative assessment of blood flow in the
retina, choroidea, and optic disc in various patho-
logic changes in these structures (12-15).

The investigation of the relationship between the
ICA vascularization and ocular blood supply was
initiated in the end of the 20th century. In 1993,
H.H. Hu, et al. utilized color dopplerography of the
ophthalmic artery for assessing the degree of ste-
nosis in the ICA territory, comparing the data of
color Doppler imaging of the ophthalmic artery and
its branches with the ocular plethysmography find-
ings in 66 patients with hemodynamically signifi-
cant ICA stenosis of various degrees. The degree of
carotid artery stenosis in these patients was deter-
mined by a duplex scan with color Doppler imaging.
There was a statistically significant difference in the
mean peak systolic velocity and the mean end-di-
astolic velocity in the ophthalmic and central retinal
arteries among groups of patients with various de-
grees of ICA stenosis. It was found that the blood
flow velocity in the central retinal artery measured
by color Dopplerography reflects hemodynamic
status in the ICA territory. Therefore, the authors
concluded that this test can be used to comple-
ment current ultrasonographic examination of ca-
rotid artery disease (16).

In 1999, M. Paivansalo et al. (17) conducted
a study investigating the effect of ICA stenosis on
changes in blood flow velocity in the retinal arteries.
The main group consisted of 94 patients with vari-
ous degrees of the ipsilateral carotid artery steno-
sis. Patients’ age ranged from 22 to 88 years (mean
age 63.1 years). The nature and degree of the ICA
stenosis were determined by the investigators us-
ing transorbital ultrasound. Peak systolic (Vp) and
end-diastolic blood flow velocity, systolic accelera-
tion, mean velocity, pulsatility index (Pl), and resist-
ance index (RI) were measured in the central retinal
artery (CRA) and ophthalmic artery (OA), and peak
velocity was measured in the central retinal vein
(CRV). It was found that the blood flow velocity in
the ophthalmic artery was significantly reduced
only in case of severe ICA stenosis (>80%), while
milder CRA lesions showed no significant reduction
in ocular hemodynamics. Based on the study, the
authors concluded that transorbital Dopplerography
in combination with dopplerography of carotid ar-
teries can be successfully used in diagnosing ocu-

lar ischemic syndrome and assessing the degree of
carotid artery stenosis.

In 2014, N. K. Altinbas et al. studied the effect of
carotid artery stenting on intraocular hemodynam-
ics in 28 patients with severe internal carotid artery
(ICA) stenosis (>70%) scheduled for endovascular
treatment using transorbital color and spectral
Doppler imaging. Transorbital Doppler imaging
of the ophthalmic artery was performed before and
after the procedure. They observed a change
in blood flow direction in the ophthalmic artery from
retrograde to antegrade after stenting in 11 patients
(89%), including one patient with thrombotic occlu-
sion of the central retinal artery, who showed com-
plete restoration of blood flow in this vessel. Thus,
the study demonstrated that the status and velocity
of blood flow in the ICA significantly affect intraocular
hemodynamics and retrograde flow (18).

Masashi Ishii et al. conducted a similar study on
the effect of endovascular treatment of internal ca-
rotid artery (ICA) stenosis on ocular microcircula-
tion. These authors used laser speckle flowgraphy
(LSFG) to measure blood flow in the optic nerve
head (ONH) before and after the procedure.
The study was carried out from 2012 to 2016
at Toho University Ohashi Medical Center in Tokyo.
Twenty-five of the patients were diagnosed with
right ICA stenosis and 15 with left ICA stenosis.
Symptoms were present in 11 patients, including
severe visual impairment in four. LSFG was per-
formed three months before ICA stenting and one
month after the endovascular procedure. All pa-
tients underwent carotid ultrasound to assess the
severity of stenosis based on peak systolic velocity
(PSV). Selective angiography was used to deter-
mine the direction of blood flow in the ophthalmic
artery before surgery. Based on the results, the
patients were divided into three groups: Group I,
with antegrade flow (n = 22); Group Il, with retro-
grade flow (n = 13); and Group lll, with indetermi-
nate flow direction (n = 5). Ocular microcirculation
was evaluated using LSFG before and after ICA
stent placement. The study revealed a statistically
significant increase in the perfusion parameter
mean blur rate after the procedure. This parameter
accurately reflects the status of ocular microcircu-
lation. Therefore, the significant increase in mean
blur rate after ICA stenting indicates improved ocu-
lar microcirculation. The study also showed that
revascularization in the ICA territory can restore
antegrade flow and provide significant improve-
ment in ocular microcirculation in patients with ret-
rograde flow, who are particularly prone to vision
deterioration (19).

In 2017, Y. Cakir et al. used spectral-domain
optical coherence tomography (SD-OCT) to study
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the effect of carotid artery atherosclerosis on retinal
morphology and its spectral domain. The study in-
cluded 24 patients (24 eyes) with internal carotid
artery (ICA) stenosis and 24 healthy eyes without
ICA involvement as a control group. All patients
underwent a comprehensive ophthalmological ex-
amination and OCT scanning. The mean values of
retinal nerve fiber layer (RNFL) thickness and mac-
ular thickness (MT) in nine macular areas (ETDRS)
were the major OCT measurements. It was found
that all mean values of peripapillary retinal thick-
ness and macular thickness were lower in the group
of patients with ICA stenosis, and total macular
thickness and outer areas (temporal/upper/nasal/
inferior outer macula) thickness values were sig-
nificantly lower compared to the control group
(p = 0.004, p = 0.009, p < 0.001, p = 0.002 and
p = 0.001, respectively). The study also showed
that retinal OCT can be effective for early detection
of ocular ischemic syndrome in case of hemody-
namically significant ICA stenosis (20).

A study conducted in 2018 by F. Ma et al. is
of particular interest. It focused on investigating the
effect of ICA stenting on retinal microcirculation in
patients diagnosed with ocular ischemic syndrome
(QIS). The study included 64 patients (64 eyes) with
this pathology and ipsilateral ICA stenosis >70%.
The patients were divided into two groups based on
the presence or absence of iris neovascularization.
Each group included 32 patients. All patients re-
ceived appropriate ophthalmologic treatment and
subsequently underwent ICA stenting. The follow-
ing methods and parameters were used for the
analysis of ophthalmological data: best-corrected
visual acuity (BCVA), intraocular pressure (IOP) as-
sessed with a slit lamp, fluorescein angiography of
the iris, fluorescein fundus angiography, and color
Doppler ultrasonography of the internal carotid ar-
tery (ICA), ophthalmic artery (OA), central retinal
artery (CRA), and short posterior ciliary arteries
(SPCA). All examinations were performed one
month before the surgery and 3, 6, and 12 months
after surgery. The study showed that, prior to stent-
ing, there was no significant difference between the
two patient groups. After ICA stenting, there was
a significant decrease in retinal arterial and arterio-
venous blood flow in the group without iris neovas-
cularization. In contrast, no significant differences
in these parameters were observed in the group
with neovascularization during the 12-month fol-
low-up. It should be noted, however, that peak sys-
tolic velocity (PSV) in vessels such as the ophthal-
mic artery, central retinal artery, and short posterior
ciliary artery increased significantly in both groups
at one month, as well as at 3, 6, and 12 months after
endovascular correction of the ICA. The authors

concluded that ICA stenting significantly improves
ocular blood supply in patients with acute ischemic
syndrome, both with and without iris neovasculari-
zation (21).

C.-W. Lee et al. investigated the effect of ICA
stenting on retinal microcirculation using OCT in
patients with severe carotid artery stenosis. The
stenting indications corresponded to the North
American Symptomatic Carotid Endarterectomy
Trial (NASCET) criteria. The main group comprised
patients with ipsilateral ICA stenosis, while the sec-
ond group consisted of patients whose parameters
were examined on the contralateral side. After care-
ful selection, 20 patients were enrolled in the study.
They underwent a comprehensive ophthalmologic
examination including measurement of best-cor-
rected visual acuity (BCVA), slit-lamp biomicrosco-
py, fundus color photography, and indirect ophthal-
moscopy. There were no statistically significant
differences in the main OCT parameters between
the groups. The degree of ICA stenosis averaged
80.13 £ 11.48%. All patients underwent successful
ICA stenting. Patients were invited for follow-up
outpatient examinations at 1 week, as well as at
1 and 3 months after surgery. During these exami-
nations, they underwent carotid ultrasound or mag-
netic resonance angiography. Automated algo-
rithms were used to quantitatively assess vessel
density in the superficial vascular complex (SVC),
deep vascular complex (DVC), and radial peripapil-
lary capillary (RPC) network around the optic disc.
In the group of ipsilateral eyes, vessel density in the
deep vascular layer increased significantly after
stent implantation (p = 0.010), but statistically sig-
nificant changes in vessel density in the superficial
vascular layer were not observed (p = 0.999). In the
ipsilateral eye group, there was a significant in-
crease in vessel density in the deep vascular com-
plex after stent implantation (p = 0.010). However,
no statistically significant changes in vessel density
were observed in the superficial vascular complex
(p = 0.999). Among patients with contralateral eye
involvement, an increase in vessel density was
noted in both the deep (p = 0.028) and the superfi-
cial (p = 0.034) vascular complexes (22).

The study by S. Akca et al., who investigated
retinal microcirculation in patients with ICA stenosis
after either stenting or endarterectomy, is of par-
ticular interest. The study included 43 patients with
internal carotid artery (ICA) stenosis who under-
went endovascular or open surgical intervention,
and 40 healthy controls. The group of patients with
carotid artery stenosis was divided into two sub-
groups based on the degree of stenosis: subgroup
| comprised patients with ICA stenosis of 50-70%,
while subgroup Il included those with stenosis
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greater than 70%. Enhanced depth imaging optical
coherence tomography (EDI-OCT) was performed
to measure retinal thickness (RT) and vascular
membrane thickness (VT) in all patients preopera-
tively Enhanced-depth imaging optical coherence
tomography (EDI-OCT) was performed in all pa-
tients to measure retinal thickness (RT) and choroi-
dal thickness (CT) before the procedure, as well as
at 1, 3, and 6 months postoperatively. At baseline,
subfoveal and parafoveal choroidal thickness was
significantly lower in patients with ICA stenosis
compared to the control group (p < 0.05, respec-
tively). In subgroup I, a significant increase in cho-
roidal thickness parameters was observed at 1, 3,
and 6 months after the treatment procedures (ICA
stenting or endarterectomy) (p < 0.05), while in
subgroup Il no significant increase in choroidal
thickness was noted after treatment. The authors
concluded that patients with internal carotid artery
stenosis had significantly thinner choroids. In pa-
tients with moderate to severe stenosis, internal
carotid artery stenting resulted in restoration of
choroidal thickness (23).

The study performed in 2020, a team of Turkish
ophthalmologists led by E. Biberoglu consisted in
monitoring and assessment of retinal blood flow
and subfoveal choroidal thickness over time in pa-
tients with hemodynamically significant, sympto-
matic carotid artery stenosis (who had experi-
enced TIA/stroke) before and after endovascular
intervention. The study included 15 males with
hemodynamically significant symptomatic carotid
artery stenosis (mean age: 63.6 £ 9.1 years)
and 18 healthy volunteers (all males; mean age:
63.7 £ 5.3 years). All patients underwent a detailed
ophthalmological examination, which included
measuring choroidal thickness using enhanced-
depth imaging optical coherence tomography.
Blood flow in the posterior ciliary artery (orbital ar-
tery) was measured before and after the endovas-
cular procedure using color Doppler ultrasound.
This allowed for a comparison of results obtained
by two different diagnostic methods. Notably, no
negative ocular ischemic symptoms were observed
during the immediate period following the diagnos-
tic and therapeutic procedures. Furthermore, ac-
cording to the results of OCT, both peak systolic
and end-diastolic velocities increased after the
procedure to 10.1 = 13.1 cm/s (p = 0.005) and
3.9 £ 6.3 cm/s (p = 0.064), respectively. It should
also be noted that patients with carotid artery
stenosis had significantly thinner subfoveal choroi-
dal thickness than healthy individuals in the control
group (p = 0.01). However, the subfoveal choroidal
thickness significantly increased within the first
week after the endovascular intervention (p = 0.04).

Peak systolic velocity in the posterior ciliary arteries
also increased significantly after carotid artery
stenting (p = 0.005).

Thus, based on the results of the study, the au-
thors came to the following conclusions: 1) In pa-
tients with carotid artery stenosis, the subfoveal
choroid appears thinner than in healthy controls.
2) However, a statistically significant increase in
thickness and density of the subfoveal choroid is
observed in the immediate post-stenting period.
Successful endovascular intervention increases
blood flow to the posterior ciliary artery. Given the
proven negative correlation between subfoveal
choroidal thickness and peak systolic velocity, cho-
roidal thickness parameters may serve as markers
for changes in peak systolic velocity (24).

In 2021, a research group led by L. Pierro con-
ducted a prospective study to evaluate choroidal
perfusion over time, before and after endarterec-
tomy in patients with hemodynamically significant
ICA stenosis. The control group consisted of pa-
tients without ICA stenosis or ocular pathology. The
study included 30 patients with ICA stenosis and
230 control subjects. The patients were divided into
three groups based on their eye's relation to the
ICA: Group 1: Eyes ipsilateral to the stenosed ICA,;
Group 2: Eyes contralateral to the stenosed ICA;
Group 3: Healthy eyes in the control group without
ICA involvement. Follow-up period was 3 months
postoperatively. OCT was used to quantitatively as-
sess choroidal perfusion status pre- and postoper-
atively. Quantitative parameters of choroidal thick-
ness (CT), retinal nerve fiber layer (RNFL), ganglion
cell layer (GCL), vessel density (VD), and vessel
tortuosity (VT) were also analyzed.

The study revealed no significant differences in
RNFL and GCL parameters between the ICA steno-
sis group and the control group (p > 0.05). However,
CT values were significantly lower in the ipsilateral
eye group, both preoperatively and postoperatively,
comparedtothe controlgroup (p < 0.01). Significant
VD changes were observed in only some patients
within the ipsilateral eye plexuses (p < 0.01), while
VT reduction was noted in all cases for both the ip-
silateral and contralateral eye groups (p < 0.05).

Based on the study findings, the authors con-
cluded that successful ICA endarterectomy results
in statistically significant improvement in retinal
perfusion on the ipsilateral side of the lesion (p <
0.05) (25).

In 2023, L. Cao et al. performed a large rand-
omized meta-analysis of 160 patients who under-
went ICA stenting (mean age was 61.82 £ 9.98
years; 85.29% of patients were male). Extracranial
ICA stenosis was detected in 139 patients (86.88%),
and intracranial stenosis was present in 21 patients
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(13.12%). The mean degree of stenosis in 160 pa-
tients was 81.75%. Four days after ICA stenting,
156 ipsilateral and 147 contralateral eyes were ex-
amined using OCT. The following measurements
were taken: retinal nerve fiber layer; ganglion cell
layer—inner plexiform layer (GCIPL); inner nuclear
layer; superficial vascular complex (SVC); deep
vascular complex (DVC); choroidal vessel volume
(CW); and choroidal vascularity index. The study
showed that, before stenting, vessel density in the
superficial and deep layers, as well as choroidal
thickness, were significantly lower in the ipsilateral
eye group than in the contralateral eye group
(all p < 0.05). However, four days after the proce-
dure, a significant increase in vessel density in the
superficial retinal layer was observed in the ipsilat-
eral eye group (p < 0.05). It should be noted that a
significant increase in choroidal thickness was also
observed in contralateral eyes in both groups
(p < 0.05). Three months after the stenting pro-
cedure, a follow-up OCT was performed in 63
patients. Of those, 59 ipsilateral and 55 contralat-
eral were examined. The study revealed a signifi-
cant decrease in nerve fiber layer thickness in the
inner plexiform layer in both the ipsilateral and
contralateral eyes (all p < 0.001). Based on the
results of this study, the authors concluded that
there is a rapid and statistically significant in-
crease in retinal vascular density in the inner
plexiform and deep retinal layers in both the ipsi-
lateral and contralateral eyes in the short term
after ICA stenting (26).

An interesting study was conducted in 2024 by
Turkish researchers M. Karapapak et al. The au-
thors performed a comparative analysis of retinal
vascular density in two groups of patients: the first
group consisted of patients who underwent ICA
stenting with stenosis greater than 75%, and the
second group consisted of patients without sten-
otic lesions of the ICA. The study was performed
using optical coherence tomography angiography
(OCTA). The examined eyes on the side of the
stented ICA were included in the ipsilateral group,
while the eyes on the opposite side were included in
the contralateral group. After the ICA stenting pro-
cedure, 40 eyes of 40 patients were studied in the
ipsilateral group, and 34 eyes were studied in the
contralateral group, while the control group con-
sisted of 30 patients with healthy eyes and no ICA
pathology. A qualitative and quantitative analysis of
changes in retinal intraocular blood flow before and
after ICA stenting was performed using OCT angi-
ography. It should be noted that the postoperative
period was uneventful for all patients, with no ocu-
lar ischemic symptoms observed during the imme-
diate postoperative period. The main indicators of

the efficacy of the stenting procedure were the
quantitative changes in the superficial capillary
plexus (SCP) and the deep capillary plexus (DCP)
of the retinal layer. We assessed the thickness of
the vascular layer in the superficial and deep retinal
layers of the ipsilateral and contralateral eyes be-
fore and after the procedure. Notably, before the
procedure, no significant differences in SCP vessel
density (VD) were found between the patient groups
studied. After ICA stenting, however, DCP VD pa-
rameters significantly improved in both the ipsilat-
eral and contralateral groups.

Thus, the authors concluded that retinal OCT is a
sufficiently accurate non-invasive method for study-
ing changes in retinal artery layer thickness after
ICA stenting. Consequently, quantitative changes in
retinal vascular layer thickness, which can be pre-
cisely determined by OCT scanning, serve as early
diagnostic markers for carotid artery stenosis and
allow assessment of ocular microcirculation in the
immediate postoperative period (27).

In 2024, D. G. losseliani et al. conducted a study
investigating the retinal status in patients with sten-
otic ICA changes before stenting and in the imme-
diate postoperative period (3-5 days). The study
included 92 patients with unilateral or bilateral ICA
stenosis of at least 70%. The patients underwent
stenting of one of the two ICAs. Before the proce-
dure and 3-7 days after, the patients underwent
optical coherence tomography (OCT) with micro-
vascular network density measurements using the
VAD (image binarization method) and VSD (skele-
tonization method) modes in the superficial (SCP)
and deep (DCP) retinal layers of the macular area
withina 6 x 6 mm zone (VAD SCP MZ 6 x 6 mm, VAD
DCP MZ 6 x 6 mm, VSD SCP MZ 6 x 6 mm, and VSD
DCP MZ 6 x 6 mm), as well as in the peripapillary
(RPC) area within a 4 x 4 mm zone (VAD RPC 4 x 4
mm and VSD RPC 4 x 4 mm). Two groups were
formed depending on the location of the examined
eye relative to the stented ICA: Group 1 included
data from the ipsilateral eye, and Group 2 included
data from the contralateral eye. There were no sig-
nificant differences in baseline OCTA parameters
between the ipsilateral and contralateral eyes.
However, in the early postoperative period after ICA
stenting, there was a statistically significant in-
crease in VAD DCP MZ 6 x 6 mm and VSD DCP MZ
6 x 6 mm values in both ipsilateral (p = 0.01 and
p < 0.01, respectively) and contralateral (p = 0.03
and p = 0.01, respectively) eyes. This finding sug-
gests improved microcirculation in the deep retinal
plexus following successful ICA stenting during the
immediate postoperative period (28).

Thus, the analysis of literature investigating the
effects of ICA revascularization on the vasculariza-
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tion of brain structures at the macro- and microcir-
culatory levels demonstrated that successfully per-
formed surgical or endovascular interventions in
the territory of a stenotic ICA promote improve-
ments in microcirculation of brain structures. This
finding was confirmed in studies examining the
choroid - an integral part of brain structures.
Following revascularization, statistically significant
increase in choroidal vessel density was observed
in both the deep (VAD DCP) and superficial (VSD
DCP) retinal layers. This increase was more pro-
nounced in ipsilateral eyes than in contralateral
eyes. Some patients with ophthalmic artery occlu-
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PaHHAA nepyMonepayuoHHas UlLeMHUA MHOKapAa
nocsie KOPOHAPHOroO WYHTUPOBAHUA

(KpUTepUM AUArHOCTUKHU, NOKA3AHUSA K IKCTPEHHOM
WyHTOrpadmMu U pesynbrarbl)

WN.P. Pagpaenun, A.H. MNaHkoB™, B.B. XXypagesnb, H.B. Ky4kuHa,
A.10. KupeeBa, H.B. Llepetenn, N.E. YepHbiesa, C.I1. CemMutko

DrA0Y BO lNepsbii MoCKoOBCKUi MeauLMHCKnA yHuBepcuteT umeHn N.M. CevyeHoBa
(CeyqeHoBckuii YHnBepcuteT) MuH3apasa Poccumn, Mocksa, Poccus

AKTyanbHOCTb. PaHHsisi nepuonepaumoHHas viemus mvuokapaa (PIIOVIM) sBasieTcs rp03HbIM OC10KHEHUEM
orepauu KOPOHaPHOro LLIYHTUPOBaHWS. OTO COCTOSTHUE MHOro(akToOpHO, HO, Kak npasusio, CBSI3aHHO C ANC-
QyHKkumeri koHaynToB. KoBapcTtBo PMNOVIM 3akio4aeTcsi B TOM, Y4TO JOCTATOYHO CJI0XHO OMNMpeaenTb, Koraa
3aKaH4YMBaIOTCs XapakTePHbIE A1l 00bIYHOro MoCae0NePaLMoHHOro Nnepuoaa KMHNKo-1abopaTopHbie n3me-
HEHUSI Y HAYUHAIOTCS XXU3HEYrpPoXatoLLme coObITHS.

Llens nccnepoBaHusi: 00bLEKTVBU3MPOBATL MokasaHus K aKCTpeHHov KAl y 60/1bHbIX C KITIMHUKO-/1260paTop-
HbIMy ripu3Hakamu PITIOVIM nocne npsimori peBackynspu3asmi Mrnokapaa v Ha OCHOBaHWM BbISIBJIEHHLIX MPY-
YYH AUCOYHKLMW KOHAYWTOB OMPEAEIUTb TakTUKy Je4eHus (peonepauusi, 9HA0BAaCKy/aspHas npouenypa
(3BIr), onTumarnbHas MegukaMeHTo3Hasi Teparusl).

Marepuan n meroabl. [lpoaHann3npoBaHbl AaHHbIE 84 naumeHToB, npoonepupoBaHHbIX B nepuog ¢ 2010
rno 2023 r., KoTopbIM NoTpeboBasiackb IKCTPEHHasI LyHTorpagus no noao3peHuio Ha PIIOVIM. OueHka KianmHu-
4eCKOro COCTOsIHUSI NaLnMeHTOB OCHOBbLIBasiach Ha riokasaressx remoavHamuku (YCC v ALl), pe3ynbtatax 9KT,
9OxoKT n buoxumunyeckux (KOK-MB) nccnenoBaHuii.

Pe3ynbrartbl. ViameHeHns ISKIT pa3Hori cTerneHu BbipaxeHHoCcTu Habawpammck y 80 (95,2%) naumeHToB
13 4ucna BKIIIOYEHHbIX B MccaegoBaHue, rpudem y 17 (20,2%) 6biin BbisiBJIEHbI XapakTepHbIe [4J1s OCTPOW
niemMmun Mvokapaa n3MeHeHus B Buae anesaumy cermeHTa ST ¢ peumnpoKHbIMyY MU3MEHEHVSIMU. BbisiBIeHHbIe
HOBbIE 04ary HapyLLEeHHOV COKparumMocTy Muokapaa JIXK He3aBucrumMo OT reMoAnHaMN4ecKoro craryca nawm-
eHTa vy gaHHbix SKIT Habaogannce y 30 (46,2%) naumeHToB. JlTabopaTopHbIe MpU3Haky rnoBpPexXaeHus Mmo-
kapaa ¢ rnosbiLLeHneM rokasaresiss 6onee yem B 10 pa3 URL Habawoganvck y 15 (17,9%) nauveHToB. Bcero
LUYHT-accoumMmpoBaHHas nemus boiia npuaHaHa y 65 (77,4%) naumeHTos, y 19 (22,6%) naumeHToB KOHAYW-
Tbl QYHKLIMOHMPOBAI HOPMasibHO. MaMMapHbIe LUYHTbI MoBpexaanicb B 2,6 pa3a pexe, 4eM BEeHO3Hble
(27,9 n 72,1% cooTBETCTBEHHO). YpeckoxHbie BMeluatenscTBa (YKB) B cayyasix LyHT3aBUCUMOV vLLEeMUN
Muokapaa 6biiv BbirnosiHeHbl B 69,5% (41 naumeHT) cry4aeB. [NOBTOpPHbIe orepaunu Obliv BblMOJTHEHbI
y 18 (21,4%) 60s1bHbIX. CMepTHOCTL nocsae 3Bl Habawoaanack 4,5 pasa pexe, 4em rnocie peLlyHTUPOBaHUs
(4,9 n 22,2% cootBeTcTBEHHO, p < 0,01).

Bakniovyenmne. Hanvane Ha SKI aneBaumm cermeHTa ST ¢ peLMPOKHbIMU U3MEHEHUSIMU, MaTOI0rM4E€CKOro
3ybua Q, HapyLUIEeHWI BHYTPYXEsy049KOBOU MPOBOAUMOCTU B COHETAHUMN C SIBJIEHUSIMU JIEBOXETY04YKOBOM
HeoCTaTroOYHOCTU, MOSIBJIEHNE HOBbIX Y4aCTKOB HapyLLUEHHOM coKpaTuMocTy Mvuokapga JIXK no gaHHeim OxoKI
n nosbilieHvie aktuBHocTu K®OK-MB 6onee 4em B 10 pa3 (no URL), a Takxe Haimyne BblpaxXeHHOM
JIK-HenocTato4HOCTY, TPEBYIOLLEN TOHNYECKOH MOAAEPXKKU, SIBASIOTCS Mpu3HakaMy KOHAYUT-aCCoLMMPO-
BaHHoOM niemun. Metogom nedeHvsi PIIOVIM cneanyet cuntatb 9BI1, koTopas cornpoBoXAaeTcs 4OCTOBEPHO
JIyHLLIEN BbIXXKMBAEMOCTbIO B CDABHEHWM C PEONEPALMNEN.

KnroyeBbie cnoBa: KODOHaPHOE LLYHTUPOBAHNE; MOCE0NePaLMOHHas NLLIEMUS, UHPaPKT MUMOKapAa;, LLYHTO-
rpagus; cepaeyHas He0CTaTO4YHOCTh

Ana untnposanus: V.P. Padaenu, A.H. MNaHkos, B.B. XXypasenb, H.B. KyuknHa, A.}HO. Kupeesa, H.B. LiepeTtenu,
W.E. YepHbiwera, C.M. CemnTKo. PaHHasa nepronepauyoHHas niemMms Mmokapaa nocsie KOpoHapHOro LyH-
TUPOBaHUSA (KPUTEPUU AMNArHOCTUKI, MOKa3aHNSA K OKCTPEHHOW LWYHTOrpadumn n pesynstatsl). MexayHapoaHbivi
XKXYPHas MHTEePBEHUMNOHHON kapauoaHruonorum. 2025, 81 (2), 84-98. https://doi.org/10.24835/1727-
818X-81-84

KOHpNUKT MHTEepecoB: aBTopbl 3asBNAI0T 00 OTCYTCTBUMU KOHDNNKTA MHTEPECOB.
UcTouHukn dnHaHcupoBaHus: paboTa BbinosiHeHa 6€3 CMOHCOPCKOM Noaaep KU,
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Early perioperative myocardial ischemia
after coronary bypass surgery

(Diagnostic criteria, indications

and outcomes of emergency bypass surgery)

I.R. Rafaeli, A.N. Pankov*, V.V. Zhuravel’, N.V. Kuchkina, A.Yu. Kireeva,
N.V. Tsereteli, I.E. Chernysheva, S.P. Semitko

I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

Background. Early perioperative myocardial ischemia (EPMI) is a threatening complication of coronary artery
bypass grafting. This condition is multifactorial but primarily associated with conduit dysfunction. The insidious
nature of EPMI is that it is quite difficult to determine when normal postoperative clinical and laboratory changes
end and life-threatening events begin.

Objective. To objectify indications for emergency coronary angiography (CAG) in patients with clinical and
laboratory signs of EPMI after direct myocardial revascularization and to determine treatment strategies
(reoperation, endovascular procedure (EVP), optimal drug therapy) based on the identified causes of conduit
dysfunction.

Materials and methods. We analyzed data from 84 patients who underwent surgery between 2010 and 2023
and required emergency bypass graft angiography (BGA) for suspected EPMI. The assessment of patients’
clinical condition was based on hemodynamic parameters (HR and BP), and ECG, EchoCG and chemistry
(CPK-MB) results.

Results. ECG abnormalities of various severity were observed in 80 (95.2%) patients included in the study,
with 17 (20.2%) cases showing characteristic signs of acute myocardial ischemia (ST-segment elevation)
with reciprocal changes. Newly identified foci of impaired LV myocardial contractility, regardless of the
patient's hemodynamic status or ECG findings, were observed in 30 (46.2%) patients. Laboratory signs
of myocardial injury with more than 10-fold increase above the upper reference limit (URL) were observed
in 15 (17.9%) patients. Overall, graft-associated ischemia was confirmed in 65 (77.4%) patients, while in
19 (22.6%) patients the conduits functioned normally. Mammary artery grafts were damaged 2.6 times less
frequently than venous grafts (27.9% and 72.1%, respectively). Percutaneous coronary interventions (PCl)
were performed in 69.5% of cases (41 patients) with graft-dependent myocardial ischemia. Repeat operations
were performed in 18 (21.4%) patients. Mortality after PCl was observed 4.5 times less frequently than after
reoperation (4.9% and 22.2%, respectively; p < 0.01).

Conclusion. The presence on ECG of ST-segment elevation with reciprocal changes, pathological Q waves,
intraventricular conduction disturbances combined with signs of left ventricular failure, the appearance of new
areas of impaired LV myocardial contractility on echocardiography, and more than 10-fold increase in CK-MB
activity (above URL), as well as the presence of severe LV failure requiring inotropic support, are all signs of
conduit-associated ischemia. PCl should be considered as the treatment of choice for EPMI, as it is associated
with significantly better survival rates compared to reoperation.

Keywords: coronary bypass surgery; postoperative ischemia; myocardial infarction; shuntography; heart
failure
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AKTyanbHOCTb

KopoHapHoe LWYHTUPOBaHNE ABNSETCS Hambo-
JIee 4acTo BbINOJIHAEMOW onepauuen Ha cepaue
(1). B HacTosiwee BpemMsa netanbHOCTbL Npwu nna-
HOBbIX Onepaunsx B BeQYLUMX KIMHMKaX He MpeBbl-
waet 1,1-1,8% (2, 3). OCHOBHbIMW MNPUYMHAMMU
HeyO0BNETBOPUTENbHbLIX PE3YNLTATOB SABSIOTCS

KapauanbHble OCNOXHEHWS, BbI3BAHHbLIE PaHHEN
nepronepaLmoHHorn nwemmen mmokapaa (PrioviM)
(4). 9T oCNOXHEHUss MHOrO(akTOPHbI, HO MO Cy-
LWeCTBY pasfeneHbl Ha [Be rpynnbl: CBA3aHHbIE
1 He CBSI3aHHble C ANCHYHKLMEN KOHAYNTOB (4-6).
Mpwn atom PMOUM B 75-80% cnyyaeB aBnseTcs

PaHHsig nepuonepaumoHHas niemMusi Mmokapaa riocsie KOPOHapHOro LLYyHTUPOBaHUS
(KpuTEPUN ANArHOCTUKM, MOKa3aHWs K 9KCTPEHHOW LLUYHTOrpaguv v pedysibtartbl)

LUYHTO3aBMCcMMOl (3, 7, 8).
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Mocne AKLL knuHmyeckme npudHakm PTOUVM
BCNeacTene AMCOYHKLMM LIYHTOB HabnopatoTes
B 3-5% cnyyaes (1, 6, 9). B cutyaumsax, korga ectb
HeOOX0AMMOCTb OOMOJIHUTENbHBIX BMELLATENbCTB
(9BI1, peonepauus), rocnuTanbHas NeTanbHOCTb
yBenunumsaetcs go 10-25% (3, 10, 11). K Tomy xe
OAHHOE OCNTIOXHEHME CHMXAET 5-NETHIOO BbIXNBA-
emocTb Ha 15-30% (7, 10, 12). WiccnepoBatenu
eOVHOrNacHO ykasblBaloT Ha koBapHocTb PMOUM
N NOAYEepKMBAIOT, YTO HEPEOKO MPaKTUYECKN He-
BO3MOXHO OMpenennTb, KOraa 3akaH4yMBaKTCSs
XapakTepHble A1 06bI4HOro NocneonepaLUmoHHOro
nepuoaa KanMHUKO-NabopaTopHble U3MEHEHUS U
HauYMHaKTCA XU3Heyrpoxatoume cobbitua (2,4, 7).

Ha npakTtuke y gaHHon kateropum 60JbHbIX OC-
HOBHbIMW MeToAamMn HabIAEHUS N ONArHOCTUKM
SIBNSIOTCS MOHUTOPMWHI NOKa3aTenen reMmoguHamum-
ku (AL, YCC), 9KI n BxoKr-nccnegosaHus, a Tak-
Xe M3yYeHne AOMHAMUKM aKTUBHOCTU CepOEYHbIX
6uomapkepoB (KDOK-MB, TponoHuH I- T- BuT)
(2, 6). PeHTreHokOHTpacTHOe uccnenoBaHue (KA
nnn MCKT-wyHTorpadwusa (LUIMN)) cuntaetca eamn-
CTBEHHbIM METOAOM [AMArHOCTUKMK, CMOCOOHbLIM
onpenennTb aHaTOMUYeckuii cybcTpaT noBpexae-
HUS 1N ONPEeaennTb TakTuKy nedenns (OB, peone-
paums UAn onTmanbHas MegukameHTOo3Has Tepa-
nnsa (OMT)) (5, 10). OgHako TOT akT, 4TO KOHT-
pacTHble BeLLeCTBA HEMPOTOKCUYHBI U nocne
onepaumii, BbIMONHEHHbIX B YCIOBUSIX MCKYCCTBEH-
Horo kpoooOpauleHus (MK), cnocobHbl MHOro-
KpaTHO YBENMYNTb YACTOTY BO3HUKHOBEHNS OCTPOA
noyeyHom HepgoctaTo4HocT (OlMH) co Bcemun npu-
CYyWMMN el HeraTMBHbIMW MOCJEACTBUAMMU
(13, 14), yka3biBaeT Ha Lenecoobpa3HOCTb OTKa3a
OT PYTMHHOIO MPUMEHEHNS 3TOF0 MeToAa U Bax-
HOCTb OnpeneneHns OObEKTUBHbLIX MOKa3aHWUM
K 9KCTPEHHON wyHTorpadum (SLUIN).

LUenb uccnepoBaHus: 00bLEKTUBM3NPOBATb
nokasaHusl K akcTpeHHoin KAl y 60SbHbIX C KIIMHK-
Ko-nabopaTopHbiMu npusHakamu PINOUM nocne
NPSIMOM peBackyngpmusaumm Muokapaa v onpege-
JIUTb TakTUKy fledyeHns (peonepauus, 3B, OMT)
Ha OCHOBaHWM BbISIBAEHHbIX MPUYUH ANCOYHKUMN
KOHOYWUTOB.

MaTtepuan n metoabl

B nepwuon ¢ 2010 no 2023 r. B oTOeneHum kap-
Onoxnpyprun Hay4yHo-npakTu4yeckoro LeHTpa WH-
TepBeHUMOHHON kapauoaHrmnonoruu (HMUWK) Bbl-
nonHeHo 3017 onepauunin NpsMon pesackynapusa-
UMM MMoKapaa. 3a ykasaHHbI Nepuod B CBS3U
¢ nogo3peHnem Ha PIMOVIM SLUT ¢ uenbto nccne-
OOBaHUS COCTOSIHUS KOHOYUTOB M KOPOHAPHOro
pycna noggeprnucek 84 (2,8%) naumerta. OueHka
KJIMHNYECKOro COCTOSIHUS MauVeHTOB OCHOBbIBA-
flacb Ha OBLWENpPUHATLIX MeToAax UCCNenoBaHns,

Tabnuua 1. KanHuko-aHaMHecTMYeckMe mnokasaTenu
naumeHToB, noagepriwmxca UM (n = 84)
MokasaTtenu n (%)

My>XUMHBI 52 (69,1%)
KeHLWwmHbI 32 (38,1%)
CpepnHuii Bo3pacT, ropl 66 =7
NMT>31 kr/m? 18 (21,4%)
ApTepuvanbHas rmnepTeH3ns 60 (71,4%)
CaxapHbli1 grabeT/HapyLleHne 33 (39,3%)
TONIEPAHTHOCTY K IT0K03€
KypeHwve 29 (34,5%)
MynbTndOoKaNbHbIA aTEPOCKNEPO3 35 (41,6%)
-V knacc cTeHokapamm 41 (48,8%)
MNKC 43 (51,2%)
HPC B aHaMHe3e 27 (32,1%)
MopaxeHne cTBONA NEBOI KOPOHAPHOM 25 (29,8%)
aptepumn >50%
®dpakuua BbIbpoca NEBOro Xenyaoyka 19 (22,6%)
<40%

Ta6numua 2. OCHOBHbIE UHTPAONEPALMOHHbIE AaHHbIE

Bpema UK 84 + 19 MuH
Bpems nepexarusi aopTol 44 £ 12 MWH
OnuTensHOCTbL onepaumm 229+ 16 MUH
Mcnonb3oBaHune NEBOV BHYTPEHHEN 84 (100%)
rpyoHON apTepum

BrvMammapHoe LyHTMpOoBaHme 14 (16,7%)
COOTHOLIEHME LYHT/NauneHT 3,2

BKJTIOYAIOLLMX AaHHble remoguHamukm (HCC n ALL),
peaynbraTbl K[, AxoKI n Groxmmmyeckmnx (KPOK-
MB) nccnepoBanuii. OCHOBHbIE KIIMHNKO-aHaMHe-
CTUYeckMe [OaHHble MNauMeHTOB NpPeaCcTaB/eHbI
B Tab6n. 1.

MaumeHToB Myxckoro nona 6bi1o 52 (69,1%),
MySIbTUdOKANIbHOE aTEepPOCKIEPOTMYECKOE nopa-
XeHue otmevanocb y 35 (41,6%), apTepuanbHas
runepTeH3nsa Habnoganack B 60 (71,4%) cnyyasx.
®pakumsa Bbibpoca NieBoro xenynodka <40% 0o
onepaunn 6binay 19 (22,6%), n3bbiTouHas macca
Tena 3apernctpuposaHay 18 (21,4%). Bce onepa-
UMM BbINOSIHANMCL B ycnosusix MK n kyctoamono-
BOW Kapanonierum.

OcHOBHble MHTpaonepawuynoHHbIe MoKasaTenm
npenocTaBeHbl B Tadn. 2.

Pe3ynbraThbl UCCNIea0BaHUSA

OugeHka nocneonepauyoHHOr0 COCTOSAHUS na-
UMeHTa B nanate MHTEHCUBHOWM Tepanun HayuHa-
nacb C aHanMsa reMoaMHaMMYeckux nokasartenenm
(HCC wn ALl), oueHKM HEOOXOAMMOCTU B MHOTPOM-
HOWM noppepxke, naydeHus paHHbix OKI, OxoKIl
W OMHAMWKN aKTUBHOCTU hepMeHTa NOBPeXaeHS
muokapaa (KPK-MB).
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Ta6nuua 3. Mokaszatenu IKI naumMeHToB, B3ATbIX Ha
LyHTOrpaduio

Tabnuua 4. MNokasatenn IxoKl nauveHToB, B3ATbIX Ha
LyHTOrpaduio

MeTopAbl AMArHOCTUKMU n (%) MeTopbl AMarHoCTUKN n (%)
Onesauun cermenta ST 17 (20,2%) NosiBieHre HOBbIX 30H HapyLLIEeHWS 30 (46,2%)
C PELUNPOKHLIMU N3MEHEHWSIMU NOKaNbHOW COKPaTMMOCTH MroKapaa
OneBaumu cermenTa ST 28 (33,3%) Inddy3Hoe CHUXKEHNE COKPATUMOCTH 11 (16,9%)
6e3 PeLMnPOKHbIX N3MEHEHM Be3 13MeHeHWit ¢ 400NepaLmMOHHO 24 (36,9%)
Henpeccus cermenta ST 29 (34,5%)
MaTonornyeckuii 3ybeu, Q 2 (2,4%)
BJTHNAT 3(3,6%) cermeHTa ST 1 PeumnpPOKHLIMM U3MEHEHUAMU Ha
DdubpUNNAUMS Xenyao4KoB 1(1,2%) OKT, HECMOTPS Ha HANNYME Y HUX OTHOCUTENIbHOM
Be3 nameHeHuin ot ncxogHomn K 4 (4,8%) cTabunbHOM reMoamMHamMukn, Oblfio BbINMOSHEHO

B paHHeM nocneonepaLMOHHOM Mepuoge OT-
NPaBHOM TOYKOWN A1 NOA03PEHNS HA OCTPYIO JIEBO-
XeNyao4ykOBYIO HEAOCTAaTOYHOCTb BCeAcTBUE
PMOVM gaBnstoTcs HecTabusibHass reMmoaMHamMmKa
(MPY NCKITIOYEHUM OPYTUX MPUYKNH), NPOSBASIOLLLASA-
CS1 B CTOMKOW rmnoTeH3umn, TpebytoLLer MacCUBHOM
KapANOTOHNYECKOW MOOAEPXKN, WN/UAN XUSHE-
yrpoxaoLume HapyLleHns putma cepaua.

OKr-HabnogeHne y 60bHbIX, NMOABEPrLUNXCS
onepaumm Ha cepaue, OCyLWecTBASETCS NpakTnye-
CKM 6ecnpepbiBHO. Y BKIIIOYEHHbIX B UCCle0BaHMe
00MbHbIX BHOBb BO3HUKLLME M3MeHeHus IKI pas-
HOI CTeneHu BblpaXeHHOCTW Habnoganucb B no-
nasnsiowiem 6onbwnHeTee cnydaeB — Yy 80 (95,2%)
naumeHToB (Tabn. 3).

B 17 (20,2%) cnyyasx Obinn BbISIBNEHbI Xapak-
TEPHbIEe A1 OCTPON ULLEMMM MUOKapAa N3MEHEHMS
B BMOE aneBaumm cermeHta ST C peumnpoKHbIMU
N3MEHEHNSMWN. DneBaumm UM KOCOBOCXOOSLLME
noabemMbl cermeHta ST ObiM 3apPerucTpUpPOBaHbI
y 28 (33,3%), nenpeccust — y 29 (34,5%) n natosno-
rmyecknin 3ybeu Q- y 2 (2,4%) nauueHToB.
B 3 (3,6%) cnyyasx 6bina 3adpukcrMpoBaHa nosHas
6nokaga neBol HOXKM nydka [uca (BJTHMN)
ny 1 6onbHOro GUOPUNNALNS XENyo04KOoB.
Y 4 (4,8%) naumeHToB IKI He mM3mMeHwunacb no
CPaBHEHMIO C J00NEepPaLNOHHON.

AHanu3 napHbiX nokasaTtenen remMoLmHamm-
yeckoro ctatyca u 9KI-nameHeHuin nokasan, 4to
13 84 naumeHToB, NOABEPrLINXCSA MOcneonepaun-
oHHoM I, y 18 (21,4%) Habnoganack KnvHUYe-
ckas KapTvHa NeBOXeNya04KOBOM HEeAO0CTaTOYHO-
cTn, TpeboBaBLIas UHTEHCUBHOWM MHOTPOMHOWM Noa-
nepxku. Mpn atomy 12 (66,6%) naumeHToB Ha OKI
ObIn 3adurKkcnpoBaH Nogbem cermeHTa ST ¢ peuu-
NPOKHbIMK n3MeHeHusamK. Y 1 naumeHTa Habnoaa-
N1 HOBbIN natonorundeckuin 3ybel, Q. CoyeTaHue
HecTabunbHOM reMOAMHAMUKN C BbllLEHA3BaHHbI-
Mu OKI-n3MeHeHusIMK cTano MokasaHWem K Bbl-
nonHeHuno SLUT. MaumeHT ¢ BO3HMKWeNn dubpun-
NAUMen XenyooykoB Takxke Obll HanpasfeH Ha
OLUI Y ocTaBwmMxcs 5 NaumMeHToB C MNOABLEMOM

9KCTPEHHOE PEHTFEHOKOHTPACTHOE uccnenosa-
Hne 6e3 JOMNONHUTENbHBLIX UccnenoBaHuii. B paH-
HOW rpynne AMchYHKUMSA KOHAyMTa Obina BbisiBiE-
Ha B 94,7% cnyyaeB (y 18 n3 19 naumeHTOB).
BonbHbIM ¢ cumnToMamn JIK-HepocTtaTo4HOCTH B
OTCYTCTBME KaKUX-NMOO 3HAYMMBbIX NSMEHEHUI HA
OKTI ons onpenenexHns nokasaHuii K LU Gbina Bbl-
nosnHeHa akcTpeHHas OxoKT.

OxoKI — nepBhbIit (Nocne npakTnyeckn becnpe-
PbIBHO BbIMOSIHAEMbIX FEMOANHAMUYECKUX NCChe-
noBaHui n 9KIM) gONONHUTENbHbIA METOA, ANarHo-
CTVUKW, JAIOWNIA BO3MOXHOCTb MakCMMasibHO TOY-
HO OUEHUTb YHKUMOHANBHOE COCTOSHUE
Mmnokapga (3). B peanbHOM nNpakTuke oHa BbINOJ-
HaeTca npumepHo B TevyeHne 30-45 muH nocne
NOCTYMNJEHUA nauMeHTa B nanaty WHTEHCUBHOWN
Tepanun. OgHako npu Ntobbix Gopmax HapyLLIEHUS
reMoanHaMunkn n/unmn npu BoiseieHnn Ha IKI Tak
Ha3blBaeMbIX MHMAPKT-XapakTEePHbIX N3MEHEHNI
y/IbTPa3BYKOBOE UCCNef0oBaHMEe MPOBOAUTCS He-
3amennmTtensHo (B TeyeHne 5-10 muH). OxoKIl
Oblna BbiNonHeHa y 65 nauweHToB (19 G0NbHbIX,
noaseprimecs SLUM, nckaoyeHsl). HoBble y4acTku
JIOKaNbHOrO HapYyLIEHNS COKPaTMMOCTM MMoKapaa
Obinn BbisBneHbl y 30 (46,2%) naumeHTos, y 11
(16,9%) nameHeHns umenn amdpdysHbili xapakTep
n B 24 (36,9%) cnydasax cokpatumocTtb JIK He n3-
MEHWIaCb B CPaBHEHUN C J400NEPaLNOHHbIMUY MNO-
kazarenamu (Tabn. 4).

BbISiB/IEHHbIE HOBbIE O4arn HapyLUEHHOM CoKpa-
TMMocTM Mmnokapga JIK He3aBMCUMO OT remoam-
HaMMYecKoro craTtyca naumeHta unm gaHHbix KM
ABNANMCh nokasaHuem k ILUT y 30 (46,2%) naun-
eHTOoB. [Mpn 3aTOM ONCHYHKUMS LWYHTOB Oblna Bbl-
aBneHa y 26 (86,7%). OTcyTCTBME XapakTepHbIX
OxoKl-nameHenuni (35 naumMeHTOB) HE NCKITKOYANo
HaM4YMe WYHTO3aBUCMMOro MOBPEXAEHUS MUO-
Kapda u SBASNOCb MOKa3aHWeM K TLaTeslbHOMY
aHannady nokasarenen oUHAMUKN N3MEHEHUS Kap-
aunocneunounyecknx GepMeHTOB MOBPEXAEHUS
(nocnegHWin atan PyTUHHBLIX NOCIE0NePaLLMOHHbIX
NCCefoBaHUN).

OCHOBHbIM PEPMEHTOM NOBPEXAEHNSA MUOKAP-
0a, yuntbiBas cneumeuyHoOCTb MCCNeayemMOoro KOH-

PaHHsig nepuonepaumoHHas niemMusi Mmokapaa riocsie KOPOHapHOro LLYyHTUPOBaHUS
(KpuTEPUN ANArHOCTUKM, MOKa3aHWs K 9KCTPEHHOW LLUYHTOrpaguv v pedysibtartbl)
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TaGnmua 5. MNokasatenu ypoBHS TPOMOHMHA Y NALMEHTOB,
B3SATbIX HA LUYHTOrpaduio

Tabnuua 6. Pesaynbtathl WyHTOrpapun, xapakTepucTika
nopaxeHus

MeToabl AMArHOCTUKU

KPK-MB >10 pas (no URL)
K®K-MB <10 pa3 (no URL)

n (%)
15 (17,9%)
69 (82,1%)

TUHIEeHTa U XapakTePHOCTb AUHAMUKN aKTUBHOCTU,
Hamu 6bin BbiBpaH KOK-MB (2, 9). Y Bcex uccne-
OyeMbIX NaUMEHTOB NOCAe0NnepaumMoHHOE Coaep-
xaHne KPOK-MB npeBbillano HopmManbHble Noka-
3atenn. XOoTs B MUPOBOWN MNpakTUKe HEeT 4eTko
onpeaeneHHoro BEPXHEro YpPOBHSA MokasaTerns
$pepMeHTOB, NOBPEXAEHNS, YKa3bIBAIOLLErO Ha ne-
puonepaunoHHbii OVIM, B OCHOBHOM BCE CKJIOHSI-
loTca K undpam, npesblwarowmm 10-kpaTHoe
(mo URL) yBenuyenune (15, 16). Mo gaHHbIM, Nnpeno-
CTaB/fieHHbIM B Tabn. 5, nabopaTtopHble MPU3HaKK
NOBPEXAEHMA MMOKapha C NOBbILLEHMEM MOKa3a-
Tens 6onee 4em B 10 pa3s (no URL) Habnoganmck
y 15 (17,9%) naumeHTOoB, B OCTaJIbHbIX Cly4asx
(69 (82,1%)) n3amMeHeHus OblNn MeHee BbIPaXeH-
Hble (cMm. Tabn. 5).

Y 14 (93,3%) 60nbHbIX ¢ noBbieHnem KOK-MB
6onee yem B 10 pas (no URL) 6binu BbiSBNEHbI LLIYH-
TO3aBUCKMbIE NOBpexaeHne muokapga. B 1 cny-
yae 06BbEKTUBHAS MPUYMHA NOBPEXAEHUS MUOKAP-
0a He 6bina obHapyxeHa. MNonyyeHHble pe3ynbTaTthl
nokasanu, 4To Hanuuine xapakrtepHon gns OUM
5-ro Tuna (17) guHamukn depmeHta KOK-MB
NpakTUYeckn SBASETCS [0Ka3aTe/ibCTBOM Hanium-
4ynsg ANCOYHKUNN LLYHTOB, OAHAKO OTCYTCTBME Ta-
KOBOIO HE MCKJ104ai0 BHOBb BO3HMKLLME MOBPEX-
OeHns mmokappa. Cnegyet oTMEeTUTbL OBa cny4yas
MOBTOPHOIO MOBbLILIEHNSA AKTUBHOCTU [OAHHOrO
depmeHTa y nauneHToB Ha 3-u 1 4-e nocneonepa-
LMOHHbIE CYTKM MPU MNPaKTU4eCKOM OTCYTCTBUW
OPYrnX KIVHUYECKUX NPOSBAEHMIA. [1OBbILLEHUS
OblNMN B CpefHeM TPEexXKpPaTHbIMU CPaBHUTENbHO
C nocnegHUMK nocneonepalmoHHbIMU nokasaTte-
NIMU, KOTOpble MPakTU4YECKUI BO3BpaLLANNCh
K MCXOOHbIM 3Ha4yeHusiM. C nogo3peHnemM Ha Ha-
pylleHne kopoHapHoro kposoToka (KK) 6bina Bbli-
nonHeHa ILUIN, koTopas BbiBMNA OUCEHYHKLMIO
OBYX BEHO3HbIX LUYHTOB. B ogHOM cnyyae Obina
YCMELLHO BbINOJSIHEHA NOBTOPHAs onepauums. Y BTO-
pOro naumeHTa Masblil AuamMeTp cocyaa (B npene-
nax 1,5 Mm) n gnpdy3HOCTb NopaxeHns ykasbiBa-
JIN HA COMHUTENbHYIO OTAANIEHHYIO DYHKLMOHAMb-
HYI0 NepcrnekTnBy MOBTOPHOWM pPeBacKynapu3aumnm
N OT PELUYHTMPOBAaHMS Mbl OTKasanuck. beina npo-
nomkeHa OMT. bosbHble ycneLHo Obln BbiMMCaHbl
N3 KIUHUKW.

Y 84 nauyeHToB nNo gaHHbIM LU n3yyeHo cocTo-
aHne 269 koHaymToB: 98 (36,4%) MamMmapHbIX
n171(63,6%)BeHo3Horo. LLIyHT-accouunmpoBaHHas

KonnyectBo HECOCTOSATESbHBIX LLYHTOB 68 (25,3%)
(0T BCEX MCCNEAOBaHHbIX)

OnchyHKUMS MaMMapHOro LWyHTa 19 (27,9%)
OncodyHKuma BEHO3HOrO LWyHTa 49 (72,1%)
KoHpyut-accoummpoBaHHbIe 65 (77,4%)
NoBpeXAEeHNs M1okapaa

Mpur3Haku nwemun mrokapaa 19 (22,6%)
NPW COCTOSITENbHBIX LUYHTaX

1 YyO0BAETBOPUTENBHOM ANCTANIbHOM

KOPOHApPHOM KPOBOTOKE

nwemus 6bina NnpusHaHa 'y 65 (77,4%) nauneHTos,
y 19 (22,6%) naumeHTOoB KOHAYUTbI GYHKLMOHMPO-
Ba/M HOpMasibHO. Bcero HecocTosiTeNbHbIMY OKa-
3annckb 68 WyHTOB (y 3 NauneHTOB BbISIBAEHbI ANC-
@yHKUMM cpasy 2 WyHToB). [Mpn 3TOM MamMMapHbIe
LWYHTbI NOBpeXaanMchb B 2,6 pasa pexe, 4em Be-
HO3Hble (27,9 1 72,1% COOTBETCTBEHHO) (TAbN. 6).

OCHOBHOW MPUYNHOM HECOCTOATESIbBHOCTM KOH-
OynToB 6blna TeEXHUYECcKas NOrpeLHoOCTb NP Bbl-
NOSIHEHNWN AMCTaNbHOro aHactomosa. 13 19 naum-
€HTOB C COCTOSITE/NIbHBIMU LUyHTaMn y 5 (26.3%)
Obin 3adukcuMpoBaH Basocnasm HaTuMBHON KA.
Takum obpasom, PMIOVIM no npuymHe HapylleH-
HOrO KOPOHaPHOro KPoBOOOpaLleHUs Obina BbisSB-
neHay 70 (83,3%) naumeHToB 13 84 HanpaBEeHHbIX
Ha JLUI Y 14 (16,7%) naumMeHTOB He Obln BbiSBNE-
Hbl Kakue-HMoyab peasnbHble aHaTOMMYeckne cyb-
cTpatbl HapyweHna KK. Henb3sa nckniouYntb BO3-
MOXHOCTb CamMOMpPoOu3BOJIbHOM Ba3oguaaTaunm
nocne pednekTopHOro Bazocnasma, a Takke Tak
Ha3bIBAEMOIr0 MOBPEXAEHUS MuUoKapha BCrea-
cTBue nepudepudeckoirn ambonunzaummn KA B pe-
3ynbTaTe paspylleHus aTepoMaTO3HOW OnSLLIKK
NPy MaHUNynSUusaX BO BPEMS BbIMNOJIHEHMS aHa-
cTomo3a (3).

B cnyyaax WwyHT3aBMCUMON ULLEMUM MMOKapda
npu ycnoBMn BO3MOXHOCTU BbINOJHEHUS yCrneLu-
Hon 3Bl nNpenMywecTBO OTAABaNIOCb MMEHHO
JaHHoMy meTony. Tak, YpeCKOXHble BMellaTesb-
cTBa OblIM BbINOJIHEHBI B 69,5% (41 naumeHT) cny-
4yaeB Mpu HaNN4YMM NOPaXEHUS OMUCTaNbHOIO aHa-
cToMo3a (Tabn. 7). Mo BO3MOXHOCTU MeTOA0M
BblOOpa OblI0 CTeHTMpoBaHMe HaTuMBHOM KA.
MoBTOpHbIE Onepauun OblinnM BbINOMAHEHbl Yy 18
(21,4%) 60nbHbIX. N36MpaTensHo npu LU BBe-

TaGnuua 7. MeToabl neveHus WyHTo3aBncMmblx PIIOVIM

MeTopa neyeHus n (%)
BHOoBacKynspHble NPOLEaYpbI 41 (63,1%)
MosTopHas onepaums 18 (27,7%)
MepaukameHTO3Has Tepanus 6 (9,2%)
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Ta6nuua 8. OCHOBHble OCNOXHEHUSI TOCMUTANbHOrO

nepvioga
CwmepTb 6 (7,1%)
MonnopraHHas He[OCTaTOYHOCTb 6 (7,1%)
Mapokcuam @I 29 (34,5%)
TNA 3(3,6%)
OlMH 1-3 ctagun no KDIGO 23 (27,4%)
[OnnTensHOCTb FOCAUTaNbHOrO 21+5c¢yt
nepvoga

OEHHbI HATPOIMULEPWH BO BCEX ClydasXx NUKBU-
OvpoBas cna3m B HaTUBHbIX KA.

B Tex cnyyasix, Korga ycrnex noBTOPHOM peBac-
kynapmzdaumm KA cumtannm COMHUTENbHbIM (Ama-
meTp KA B npenenax 1,5 MM, 3HaunTenbHble AUd-
@y3Hble MBMEHEHMS ANCTAIbHOrO pycna), Uan npu
OTCYTCTBUM  LUYHT-aCCOLMNPOBAHHON  ULLIEMUN
BblOpanu Taktuky OMT B yCnoBusIX TLLATENBHOMO
KJIMHNKO-NabopaTopHoro koHTpons (3). Bce 601b-
Hble JaHHOWM rpynnbl ObIM YCNELWHO BbINWUCaHbl 13
cTaumoHapa.

O606LeHHass rocnuTanbHaa neTanbHOCTb
y 60nbHbIX ¢ PMTOUMM coctaBuna 6 (7,1%). Mpn
3TOM NOCNe NPOBEAEHHON peBacKynapusauum
OaHHbI nokasaTtens paBHanca 9,2% (6 13 65 60s1b-
HbiX). CnegyeTt oTMeTUTb, 4TO nocne IBIT cmepT-
HOCTb Habnoganu 4,5 pasa pexe, 4em nocne pe-
WyHTUpoBaHma (4,9 n 22,2% COOTBETCTBEHHO,
p < 0,01) (tabn. 8). B 83,3% (5 nauneHToB) cny-
4yaeB OCHOBHOW NPUYMNHOM cMepTn Oblna Nporpec-
cupylowasa JK-HegoctatoyHOCTh M B 1 cnyyae —
nosnmopraHHas HepocTtaTo4yHOCTb. Kak Obino oT-
MeYyeHO, ONCOHYHKUMS apTepuasibHbIX KOHOYUTOB
Habnoganock B 2,6 pasa (p > 0,001) pexe BeHO3-
HblX, HO K JleTasibHOMy ucxogy npUBOOUAN
B 3,4 pasa vawe (3-21,1% n 3-6,2% cooTBeT-
CTBEHHO, p < 0,05).

MonuopraHHylo HeOoCTaTOYHOCTbL Habsnoaanm
y 6 (7,1%) naumeHToB, y 29 (34,5%) BO3HMKanNa
napokcuamanoHas oubpunaaums npeacepani
(), ssneHus pasHoi ctenexHn OMNH (no KDIGO)
oTMevanuch y 23 (27,4%) GONbHbIX 1 NPU 9TOM
y 2 (2,4%) 3 Hux notpeboBanacb 3aMeCTUTESb-
Has nodeyHon Tepanus. TMA Habnoganmy 3 (3,6%)
OONbHbIX. Y OAHHOW KaTeropun nauMeHTOB OTMe-
YeH YBEJIMYEHHbIN rocnuTasibHbI nepuon, KOTo-
pbii gocturan 21 £ 5 cyT.

OGcyxaeHue

BosHukas B 2-5% cnyyaes, LWyHTO3aBMCUMAs
PMOWM yBennumBaeT rocnmntasnbHyio N1eTanbHOCTb
¢ 1,0-1,8% oo 10-22% (1, 6). Npun aTom 5-neTHas
BbKMBAEMOCTb CHUXAETCH AOCTOBEPHO 6osbLue
naHHoro nokasatens nocne OMM 1-ro Tuna (no
UDMI 2018) (3,7, 17). PIIOMM B Hawiem uccneno-

BaHMK, OCHOBaHHOM Ha pe3ynbTaTax aHaam3aa
3017 onepauuit KLU B ycnosuax UK, Habnoaanack
B 2,8% cnyyaeB, YTO COOTBETCTBYET CpeaHecTa-
TUCTUYECKMM AaHHbIM (6). Ewe pa3 6bino nokasa-
HO, 4YTO TEXHWYEeCKMe MNOrpeLIHOCTU OCHOBHbIE
NPUYNHBI X BO3SHUKHOBEHUS N YTO BEHO3HbIE KOH-
OyuTbl Yaule (B 2,5 pasa no npeacTaBieHHbIM OaH-
HbIM) MOPaXaloTCs, YEM apTepuanbHblie. [1pr 3TOM
ONChOYHKUMS apTepmanbHbiX KOHAYUTOB NO COBEP-
LLEHHO OOBLEKTUBHBLIM NPUYMHaAM NPUBOAMNA K ne-
TanbHOMY ncxony 6onee 4em B 3 pasa yalle BEHO3-
HbIX (21,11 6,2%, p > 0,01) (3, 6, 8, 18). MNpwn cpean-
Hen neTanbHOCTK 3a uccneagyembln nepmog 1,9%
CMEPTHOCTb MPX BO3HUKHOBEHWUW LLIYHTO3aBUCU-
MOro noBpexAeHus Muokapaa Habnwoganach
B 9,2% cny4yaes 1 B ocHOBHOM (83,3%) B peadynbrate
nporpeccupytowen JIK-HegoctatouHOCTH.

He Bbi3biBAaeT COMHEHUS, YTO CBOEBPEMEHHAS
OMarHoOCTMKa 3TMONOrMYecknx GakTopoB 1 HA 3TOMN
OCHOBE O0OBLEKTMBU3NPOBAHHOE JIEYEHNE €eOUH-
CTBEHHO NpaBunbHas TakTuka (19). Npwn aTom B Nn-
TepaTtype npusHaetca ¢akT, 4TO Yy MauMeHTOB
¢ PMOVM B 6onblUMHCTBE CnydaeB HabnoaaeTcs
CMa3aHHOCTb M HEOOHO3HAYHOCTb KAMHUYECKOWN
KapTWUHbI, OTCYTCTBYIOT Kakue-nnbo cneumdu-
4yeckme CUMNTOMbI U K TOMY XEe UMEETCS HeOOHO-
3HAYHOCTb MHTEPMPETALMN MOSYHEHHBIX PE3YyNbTa-
ToB (2, 20). MNopyepkmBaeTcsa ¢akT, 4TO MOPOW
NPakTU4EeCKN HEBO3MOXHO YETKO AnddepeHLmpo-
BaTb XapakTepHble O 9TUX Oonepaumin KIMHUKO-
nabopatopHble U3MEHEHUS OT MokasaTenen, npu
koTopbix PMOVM yxe B Hannuum (2, 5, 9).

HecmoTps Ha 04EBUMAHOCTb, YTO OOBLEKTMBU3M-
poBaTb TaKTUKYy JIEYEHUS LUYHTO3aBMCUMMOW uLle-
MU MNOKaPAA MOXHO TOJIbKO HA OCHOBaHUM PEHT-
FEHOKOHTpPACTHOro nccnenosanus (KA mnm MCKT
KAl ¢ WUI), B nutepatype HeT eOuHOro MHeHUs
OTHOCUTENbHO nokasanu Kk LI (7, 21). OgHw
aBTOPbl C LENbl BbIIBNEHUS Tak Ha3blBAEMbIX
CKPbITbIX OUC@YHKLMA KOHAYWUTOB npegjiarakioT
npoBOoaUTL nocneonepaunoHHole KAl pyTMHHO
BCEM NnauueHTam cpasy nocse NnpsiMon pesackyns-
pusaumn muokapga (5, 20, 21). EcTb npeanoxeHus
BbINOSIHATL JLUIM BO BCcex cnydyasx npu Hannyuu
NOObIX KJIMHWKO-N1abopaTopHbIX OTKIOHEHWI (1, 4).
OpHako, pewas OaHHYl0 3afadvy, CrleayeT yyecTb
pes3ynbTatbl MHOMOYMCIEHHbLIX NUTEPATYPbIX WUC-
CNnenoBaHuin, NOKasblBAKOLWMX, YTO Yy MOYTU TPETU
605bHbIX, Aaxe nNpu Hanuuumn 5-ro Tuna OUM (no
knaccupukauum 4 UDMI), KAT BbiIsBNSieT HOpMasib-
HOe PYHKUMOHAIbHOE COCTOSHME WyHTOB (17, 20).
Onpepensas nokadanus k QLUT y gaHHO kaTeropum
00NbHbIX, HAAO YYECTb 3HAYMTENBHOE YBENNYEHNE
BO3MOXHOCTU pa3BuTusa OlNH B pe3ynsTaTte coBna-
OeHne Takmx GpakTopoB, NOBPEXAAOLMNX MOYEBM-
OEennTeNbHYI0 GYHKLMOKO MOYEK, KaKMMU ABASIOTCS

PaHHsig nepuonepaumoHHas niemMusi Mmokapaa riocsie KOPOHapHOro LLYyHTUPOBaHUS
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MK 1 peHTreHkoHTpacTHble Beulectsa (13, 16).
Mo nuTepaTypHbIM AAHHbLIM, PA3HOM CTEMEHWN Bbl-
paxeHHocTn OlMH nocne onepaunn ¢ NPUMEHEHN-
em WK Habniopaetca B 19,0-27,5% (22-24).
Mpn aTOM B cpeaHeM B 2-4% cny4yaeB BO3HMKAET
HeoOXoAMMOCTU NPOBEAEHUS MOYe4YHO-3aMec-
TUTENbHOM Tepanuu (22, 24) n no 20% 60MbHbIX
nepexoasT B COCTOSIHME XPOHUYECKOW MOYEYHOWN
HegocTaTodHOCTM (25). HemanoBaxeH ¢akT, 4To
NPU3HaKMN HaPYLLUEHNS MOYEBbIAENNTENBHON PYHK-
UMM noyvek B npeobnagatollem OONbLUNHCTBE Chy-
yaeB NPOSIBASIOTCS HE cpasy, a yepes 48—-72 4, npwu
TOM 4YTO OMACHOCTb €€ BO3HMKHOBEHUS COXPaHSAET-
csa 1 cnycts 7 cyT nocne onepaumn (23). Takum
o6pa3oM MNpu peLLeHnn Bonpoca O MNPOBEeAEeHUN
KAl He Bcerga MMeKTCS peasibHble CBeAeHUs
0 dYHKUMOHANbLHOM cTaTtyce novek. Bmecte ¢ Tem
00L1en3BeCTHbl HEPPOTOKCUYHOCTb KOHTPACTHbIX
BELLLECTB M CBSI3AHHOE C 3TUM OCJIOXHEHME, NMony-
ymBLLIEE CrneumanbHOe Ha3BaHNe — KOHTPaCcT-uHay-
umpoBaHHas OlMH, koTopasi nocne BbINOHEHHbIX
nnaHoBblx KAl-nccnepoBaHuini  HabnopaeTcs
B 4,4-28% cnyyaeB (13, 14). Cnemyet nogyep-
KHYTb, 4TO B IUTEpPATYpPe MMEETCS MHOro cBefe-
HWUI, YKa3blBaOLLMX, YTO B CNy4yasx, korga naumneH-
Tbl nogeepratoTca MK n KAl B npomMexyTke MeHee
yeM 3 cyT, yacToTa pasHon ctenernn OMNH ysennyn-
BaeTcsa 2,5-3 pasa, gocturas nokazatens 36%
(13, 26, 27).

YunTbiBass BCE BbILLEN3NOXEHHOE, MOKA3aHUS
K PEHTreHOKOHTPACTHOMY MCCNegoBaHM0 HEOOXO0-
O1MMO MaKCUManbHO OObEKTMBU3NPOBATb.

OueBnaHoO, 4TO Yy OGOnbHLIX ¢ PMOUM B cuny
00BbEKTMBHbIX NPUYKH (cepaumns, MBJ1, kucnopono-
Tepanus) nNpakTU4Yeckn OTCYTCTBYIOT XapakKTepPHbIE
ONs UwemMnun mMmokapga cyObekTUMBHbIE Xanoobl
(2, 6).

MepBbIMM Noka3aTeNs MmN KIMHUYECKOro cTaTty-
ca NauMeHTOB SABNSAOTCSH AaHHbIE reMOAMHAMUKN
(HCC n Al). Mbl NONHOCTbLIO NOAAEPXKMBAEM MHE-
HWe, YTO B PaHHEM NOCneonepauoHHOM nepmoae
HaNM4Yne HEKOHTPONMPYEMOM WMHOTPOMHLIMU Be-
LLeCcTBaMM reMoanHaAMUKN SBNSETCSH abCONMIOTHbIM
nokasaHnem K 3KCTPEHHOMY BO3BPALLEHWNIO naum-
€HTa B ONepaLmMoHHY0. Bo Bcex ocTanbHbIX Clyya-
X CYXXOEHUS1 O KIMHMYEeCKOM cTaTyce MauueHTa,
B MEpBYIO O4epenb, AOJIKHbI BKOYaTb pasbop
OKI-nokasaHuin, 1 3TO HE3aBUCUMO OT TOro, 4TO
B fMTepatype nOAYEepPKMBAETCS, 4TO Y AAHHOWN
kateropun OOJbHbIX OAHHbLIA METOA He uMeeT
3HAYMMYK0 cneumduyHOCTb A9 NOATBEPXAeHUS
Hapywenus KK (2, 9). MNonyyeHHble HaMK pe3ysib-
TaTbl Nokasanu, 4To anesaunsa cermeHta ST ¢ pe-
LUMNPOKHBbIMWA M3MEHEHUSIMU SBNSETCSA BMOJIHE
00BEKTMBHbIM NnokasaHueMm kK LU HesaBucumo ot
reMoaMHamMmn4eckor cTabunbHOCTU NauuMeHTa.

B Hawunx HabnoaeHusx LWyHT3aBMcUMas ULLIeMuns
npu Bbllleyka3aHHbIX n3mMeHeHusx OKIM Obina Bbl-
asneHa B 94,15% cnyyaes. [MokadaHvem k ILUI
crnepyeT cyMTaTbh M USMEHEHUS B BUAE MOSBIIEHMS
3y6ua Q, N30/IMPOBaHHbLIE OMCOKALMK CermMeHTa
ST n 3ybua T, HO NPV HaNMMYUU 3HAYUTENBHOW
reMoaMHaMmny4eckorn HecTtabuabHOCTWN. Bo3HuMKLas
GUbpUNNAUMA XenygoykoB HaMM pPacLeHNBaNnCh
abCcoNOTHLIM NOKa3aHMEM K PEHTFEHOKOHTPACTHO-
MY UCCNEenOBaHMIO.

Y ocTaBlwmxcs 60nbHbIX C aBneHnem PMNOUM
KparHe BaXHbIM UCCieaoBaHneM aenaseTcs IxoKr.
MpK HanM4MM NOKaNbHOIrO HapyLEHUS ABUKEHUS
cTeHkun JIK aucoyHKums yHTOB Obina BbiIBNEHa
B 83,9% cnyyaes (y 23 n3 31 naumeHTOB), 4TO yKa-
3blBaeT Ha BbICOKYD CNeuUndUYHOCTb MeTona.
[Mpn aTOM Cnegyet OTMETUTb, YTO OTCYTCTBME Bbl-
LLIEHa3BaHHbIX U3MEHEHUI HE NCKITIOHAET nopaxe-
H1e KOHOYMTOB (2).

NccnepoBaHve OMHAMUKM U3MEHEHWI Mapke-
POB MOBPEXAEHUS MMOKapAa PYTUHHBIA METOQ,
B amarHoctnuke OMM (9). OgHako B TO BpeMs Kak
015 Tak Ha3blIBAEMbIX KITACCMYECKMX TUMOB MOPOro-
Bble 3HAYEHUs NOATBEPXAEHUS ONpeaeneHbl, s
Clly4aeB nocne peBackynspusaumMm mvokapaa Ao
CUX MOp WMMEIOTCH 3HAYUTESIbHbIE Pa3HOYTEHUS
(16). B Hawem nccnenoBaHnUM HaMU N3y4anmcb U3-
MEHeHUs1 OBYX OCHOBHbIX pepmMeHToB KPK-MB 1
TponoHuHa | (17). OgHako ois CY>XXAEHWI Mbl MOMb-
3oBanuck nokasatensamu KOK-MB. JaHHbI BbIGOP
Obl1 OCHOBaH, Ha Halwl B3MMs4, NPUHUUNUAbHBIX
09 uccnenoBaHns AaHHOM KOropTbl 60JbHBIX, MO-
kazartensx n TpeboBaHusx: 1) NOBbILLEHME HaYMHA-
eTCs yXe B TeyeHme 3—4 4 nocrne Havyana noBpex-
OeHVs Mruokapaa 1 K 48 4 gocTuraeT MakCMmyma;
2) HopManmM3aums HacTynaet B TevyeHue 72 Y
(B oTAn4YmMe OT nokazaTenenr TponoHuHa I-T, KOTo-
pas npogomkaetcsa 6onee 10 cyT); 3) WYHTO3aBM-
CUMble NOBPEXAEHNS HE BCEraa BO3HMKAIOT cpasy
nocne onepauun, Ho HEPeaKo 1 B TedyeHne 3-5 cyT
n 6onee, 4TO NPUBOANT K MOBTOPHOMY MOBbILLIEHWNIO
aKTUBHOCTM; 4) NOBTOPHOE NOBbILLEHNE NHTEHCUB-
HOCTU OaHHbIX (PEPMEHTOB — ANATHOCTUHECKUIA
NPU3HaK BHOBb BO3HMKLLEN KOPOHAPHON HEQOCTa-
To4yHoCTM (2, 15). YuntbiBasi, 4TOo B GONLLUMHCTBE
pekoMeHOauni NoBbILIEHNE MaPKEPOB NOBPEXOe-
Hus 6onee 10 pas (no URL) npusHaeTcs nokasaTte-
NIEM BbICOKOW CTEMEHM MOBPEXAEHUS MUOKapPAa,
Mbl TAKX€e MPU3HANN AaHHbIM nokadaTenb NOporo-
BbIM (2). B Hawmx mnccnenoBaHMsaX akTUBHOCTb
depmerTa KOK-MB 60nee 10 pas 6bina yBenunye-
Hay 15 (17,9%) naupeHToB. Bcem naumeHTam gaH-
HoOW rpynnbl 6bina BbinonHeHa LU, koTopas Bbis-
BUAa Hannune gnchyHKumMm wyHToB B 14 (93,3%)
Cllyqasix 1 NOATBEPAMSIA BbICOKYIO CMELMdUYHOCTb
JaHHOro nokasatens. B 1o xxe Bpemsa oTCcyTCTBUE
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Takom B3aMMOCBSI3M HE UCKJTIOYAET HaIM4Yne LLyH-
TO3aBUCUMOWN mwemumn. Tak, y 65 60nbHbIX C Noa-
TBEPXAEHHOW HECOCTOATENbHOCTLIO KOHAYUTOB
nokasatenn akTMBHOCTU depMEHTa He OoCTuUranm
noporosoro 3HavyeHus B 51 (78,5%) cnyuyae.
CnenoyetT OTMETUTb, YTO MOBTOPHOE MOBbLILLIEHWE
akTnBHoctn KOK-MB B nocneonepauOHHOM ne-
puoae OOMKHO ABNATLCA NokadaHnem k LU He3a-
BUCUMO OT HANN4Ms OAPYrnx NOATBEPXKAEHNIA.

AHanNM3 NMosy4eHHbIX PE3ybLTAaTOB NMokasan, yYTto
13 84 60NbHbIX, HanpaBneHHbIx Ha LU ¢ nogo3pe-
HMem Ha wyHTo3aBmcumyio PMOUM, B 83,3%
(70 mauneHTOB) Cny4aeB MMENO MECTO peanbHOoe
HapylleHne KOpPOHapHOro KpoBooOpalleHus
(y 65 6blna AMCHOYHKUMSA KOHAYUTOB U ele y 5 Obin
BbISIBJIEH cna3M HaTUBHbIX KA).

Takum 0B6pa3oM, MOXHO C YBEPEHHOCTbIO OT-
METUTb, YTO HA OCHOBAHUM TLWATENLHOIO aHanm3a
00LWLENPUHATLIX PYTUHHBIX METO0B MCCea0BaHMS
(HCC, AL, 3K, OxoKI" 1 Mmapkepbl NOBPEXAEHNS)
C BbICOKOW [OJIEN BEPOSATHOCTU OMPEOENsATCs
nokasaHus K BbinonHeHuto LU, Tem cambim go-
CTOBEPHO YMEHbLLAeTCs HeOOXOAMMOCTb BbIMO-
HeHns 6e3yCI0BHO KpaiHe BaXKHOro, HO YPeBaToro
3HAYMMbIMU OCJIOKHEHUSIMU PEHTITEHOKOHTPACT-
HOro UccnenoBaHUs NPU OTCYTCTBUM HA TO 0Obek-
TUBHbIX MPUYYH.

B peaynbrare nonyyeHHbIX HaMU UCCNea0BaHNN
N aHanns3a naMtepaTypHbIX AaHHbIX MOCAeAHNX NneT
MOXHO 3aKJIl04UTb, YTO Y OONbHbLIX C NO03PEHNEM
Ha PMTOVMM 3Ll pomkHa ObITh BbINOMHEHA B Cle-

Background

Coronary artery bypass grafting is the most fre-
quently performed heart surgery (1). Currently,
mortality in elective operations in leading clinics
does not exceed 1.1-1.8% (2, 3). The main causes
of unsatisfactory outcomes are cardiac complica-
tions caused by early perioperative myocardial is-
chemia (EPMI) (4). These complications are multi-
factorial but are essentially divided into two groups:
those related and unrelated to conduit dysfunction
(4-6). EPMI is graft-related in 75-80% of cases
(3,7, 8).

After CABG, clinical signs of EPMI due to graft
dysfunction are observed in 3-5% of cases (1, 6,
9). In situations where additional interventions are
required (EVP, reoperation), in-hospital mortality
increases up to 10-25% (3, 10, 11). Furthermore,
this complication reduces 5-year survival by 15-
30% (7, 10, 12). Researchers unanimously point to

ayowmx caydasax: 1) npym Hanmyamm Ha OKI anesa-
unn cermenTa ST ¢ peumnpPOKHbIMU U3MEHEHNSIMU
Oaxe Npu Hannyum cTabuibHOM remMoanHaMuKuy;
2) Npy BHOBb MOSIBUBLUUXCS M3MEHEHUSX B BUAE
ancnokaumm cermeHTta ST, natonornyeckmnx 3yo-
LoB Q, HapyLUEHN BHYTPUXENYAOYKOBOW NPOBO-
OVMOCTU B cO4YeTaHum ¢ aBneHusmn JIK-Hepo-
CTaTO4HOCTW, KOHTPOJIMPYEMOW 3HAYUTESNbHBIMU
003aMN KapAMOTOHUKOB; 3) npu oBHapyXeHUn
HOBbIX Y4YaCTKOB HapPYLIEHHOW COKPaTUMOCTW
Mmnokapga JIK no gaHHbim OxoKI™ (He3aBMcuUMO
OT COCTOSIHME reMoauHamuku); 4) npun nosbllle-
Hun akTnBHoctn KPK-MB 6onee yem B 10 pas
(no URL) (He3aBMCMMO OT COCTOSIHME reMomHa-
MUKK); 5) NPU NMOBTOPHOM (nocsne ¢asbl Hopmanu-
3aumn) noskileHnn (bonee 2-3 pas3 oT nocnegHe-
ro nokasatens) nokasaTesnen akTUBHOCTU ¢ep-
mMeHTa K®OK-MB (He3aBUCMMO OT COCTOSIHUS
remMoanHamMunkin); 6) B cryvae BOSHUKHOBEHUS Hrb-
PUNAALNN KENyo04KOB.

Mpn Hannuum BeipaxeHHoW JIK-HepocTaTou-
HOCTW, TpelbyloLen, Ans KOHTPOJISA, MOBbILLIEHHbIX
003 KapOVWOTOHMKOB, M OTCYTCTBUM 3HAYUMBbIX
OKl-nameHeHnin cnepyeT BbIMOJHUTb SKCTPEH-
Hyto (B TeyeHme 5-10 muH) OxoKT ¢ Lenbio BbisiB-
JIEHUS HOBbIX Y4YaCTKOB AMCOHYHKUMM MuoKapa
JOK. PasmbIwnsasg o MeTogax JieHeHns WyHTO3aBu-
cumon PIMNOUM, npenmyLlectso, MO BO3MOXHO-
cTn, cnenyet otoaBaTb OBI1, KoTopble cONpoBO-
XOaKTcs OOCTOBEPHO MeHbllen (B 4,5 pasa) ne-
TaNbHOCTbIO CPABHUTENBHO C pe3ynbrataMm nocne
PEeLYyHTUPOBAHMS.

the insidious nature of EPMI and emphasize that
it is often practically impossible to determine when
the typical clinical and laboratory changes of the
normal postoperative period end and life-threaten-
ing events begin (2, 4, 7).

In practice, the main methods of observation
and diagnosis in this category of patients are hemo-
dynamic parameter monitoring (BP, HR), ECG and
EchoCG examination, as well as assessing the
changes of cardiac biomarker activity (CK-MB,
Troponin |-T-hsT) over time (2, 6). Contrast en-
hanced imaging (CAG or MSCT graft angiography) is
considered the only diagnostic method capable of
identifying the anatomical substrate of injury and
determining treatment strategy (EVP, reoperation, or
optimal medical therapy (OMT)) (5, 10). However,
the fact that contrast agents are nephrotoxic and,
after surgeries performed using cardiopulmonary
bypass (CPG), can significantly increase the inci-
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dence of acute renal failure (ARF) with all its inherent
negative consequences (13, 14), suggests the ad-
visability of avoiding routine use of this method and
the importance of establishing objective indications
for emergency bypass graft angiography (EBGA).

Objective: To objectify the indications for emer-
gency CAG in patients with clinical and laboratory
signs of early perioperative myocardial ischemia
(EPMI) after direct myocardial revascularization
and to determine treatment strategies (reoperation,
EVP, OMT) based on the identified causes of con-
duit dysfunction.

Materials and methods

From 2010 to 2023, 3,017 direct myocardial re-
vascularization surgeries were performed in the
cardiac surgery department of the Scientific and
Practical Center for Interventional Cardioangiology.
During this period 84 (2.8%) patients underwent
emergency bypass graft angiography (EBGA) for
suspected EPMI in order to assess conduits
and coronary vessels. The assessment of patients’
clinical condition was based on standard tests, in-
cluding hemodynamic parameters (HR and BP),
ECG, EchoCG and chemistry (CPK-MB) findings.
The main clinical and anamnestic patients data are
presented in Table 1.

52 (69.1%) of patients were male, 35 (41.6%)
had multifocal atherosclerotic lesions, and 60
(71.4%) had arterial hypertension. A left ventricular
ejection fraction <40% before surgery was ob-
served in 19 (22.6%) cases, and 18 (21.4%) pati-
ents were overweight. All surgeries were performed
using cardiopulmonary bypass (CPB) with Custodiol
cardioplegia.

Key intraoperative parameters are provided in
Table 2.

Results

Postoperative assessment of patients’ condition
in the intensive care unit began with analysis of
hemodynamic parameters (HR and BP), evaluation
of the need for inotropic support, ECG, EchoCG
findings and myocardial injury enzyme (CPK-MB)
activity over time.

The key indicator for suspecting acute left ven-
tricular failure due to EPMI in the early postopera-
tive period is unstable hemodynamic (if other caus-
es are excluded) manifested as persistent hypoten-
sion requiring high-dose inotropic support, and/or
life-threatening arrhythmias.

ECG monitoring in patients undergoing cardiac
surgery is virtually continuous. In patients included
in the study, new ECG changes of varying severity
were observed in the vast majority of cases -
in 80 (95.2%) patients (Table 3).

Table 1. Clinical and anamnestic parameters of patients
who underwent emergency bypass graft angiography
(n=284)

Parameters n (%)
Men 52 (69.1%)
Women 32 (38.1%)
Mean age (years) 667
BMI >31 kg/m? 18 (21.4%)
Arterial hypertension 60 (71.4%)
Diabetes mellitus/impaired glucose 33 (39.3%)
tolerance
Smoking 29 (34.5%)
Multifocal atherosclerosis 35 (41.6%)
Class 3-4 angina 41 (48.8%)
Postinfarction cardiosclerosis (PICS) 43 (51.2%)
History of arrhythmias 27 (32.1%)
Left main coronary artery disease >50% 25 (29.8%)
Left ventricular ejection fraction <40% 19 (22.6%)

Table 2. Key intraoperative data

CPB time
Aortic cross-clamp time
Duration of surgery

84 = 19 minutes
44 £ 12 minutes
229 + 16 minutes

Use of left internal thoracic artery 84 (100%)
Bilateral internal mammary artery 14 (16.7%)
grafting

Graft/patient ratio 3.2

Table 3. ECG findings in patients undergoing bypass graft
angiography

Diagnostic parameters n (%)
ST-segment elevations with reciprocal 17 (20.2%)
changes
ST-segment elevations without recipro- 28 (33.3%)
cal changes
ST-segment depression 29 (34.5%)
Abnormal Q-wave 2 (2.4%)
Left bundle branch block (LBBB) 3 (3.6%)
Ventricular fibrillation 1(1.2%)
No changes compared to baseline ECG 4 (4.8%)

Changes characteristic of acute myocardial is-
chemia - ST segment elevation with reciprocal
changes — were detected in 17 (20.2%) cases.
ST segment elevation or upsloping ST-segment
elevation was observed in 28 (33.3%), depression
in 29 (34.5%) and abnormal Q wave in 2 (2.4%)
patients. Complete left bundle branch block was
recorded in 3 patients (3.6%) and ventricular fibril-
lation — in 1 patient. In 4 (4.8%) patients ECG re-
mained unchanged compared to preoperative
findings.
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Analysis of matched hemodynamic parameters
and ECG changes showed that out of 84 patients
who underwent postoperative EBGA, 18 (21.4%)
had clinical signs of left ventricular insufficiency
requiring intensive inotropic support. ST-segment
elevation with reciprocal changes was recorded on
ECG in 12 (66.6%) patients. A new abnormal Q
wave was observed in one patient. The combination
of hemodynamic instability with the above men-
tioned ECG changes was an indication for EBGA.
The patient with ventricular fibrillation (VF) was also
referred for EBGA. In the remaining 5 patients with
ST-segment elevation and reciprocal changes on
ECG, despite relatively stable hemodynamics,
emergency contrast enhanced imaging was per-
formed without additional investigations. In this
group, conduit dysfunction was detected in 94.7%
of cases (in 18 out of 19 patients). In patients with
symptoms of LV failure but without any significant
ECG changes, emergency EchoCG was performed
to determine the indications for bypass graft angi-
ography.

EchoCG is the first additional diagnostic method
(after almost continuous hemodynamical and ECG
monitoring) that allows the most accurate assess-
ment of myocardial functional status (3). In real
practice, it is performed approximately within 30-
45 minutes after the patient is admitted to the inten-
sive care unit. However, in cases of any hemody-
namic instability and/or ECG evidence of infarction-
like changes, ultrasound is performed immediately
(within 5-=10 min). EchoCG was performed in 65
patients (19 patients who underwent EBGA were
excluded). New areas of regional myocardial con-
tractility impairment were detected in 30 (46.2%)
patients, in 11 (16.9%) patients the changes were
diffuse, and in 24 (36.9%) cases LV contractility did
not change compared to preoperative values,
Table 4.

Newly detected foci of impaired LV myocardial
contractility, regardless of the patient’s hemody-
namic status or ECG data, were an indication for
coronary angiography (CAG) in 30 patients (46.2%).
In 26 cases (86.7%), graft dysfunction was detect-
ed. The absence of characteristic echocardio-
graphic changes (35 patients) did not exclude
graft-dependent myocardial injury and was an indi-
cation for a thorough analysis of the dynamic
changes in cardio-specific injury markers (the final
stage of routine postoperative examinations).

Considering the specificity of the study popula-
tion and the characteristic dynamics of enzyme
activity, CK-MB was chosen as the primary marker
of myocardial injury (2, 9). In all studied patients,
postoperative CK-MB levels exceeded normal val-
ues. Although no clearly defined upper threshold

Table 4. EchoCG findings in patients undergoing bypass
graft angiography

Diagnostic methods n (%)
Appearance of new areas of regional 30 (46.2%)
myocardial contractility impairment
Diffuse contractility reduction 11 (16.9%)
No change compared to preoperative 24 (36.9%)
values

Table 5. Troponin levels in patients undergoing bypass graft
angiography

Diagnostic methods n (%)
CPK-MB >10 times (URL) 15 (17.9%)
CPK-MB <10 times (URL) 69 (82.1%)

for injury markers indicating perioperative AMI has
been established in global practice, most agree on
a more than 10-fold increase (above UNR) (15, 16).
According to the data presented in Table 5, labora-
tory signs of myocardial injury with an increase of
more than 10 times the URL were observed in 15
patients (17.9%), while in the remaining 69 patients
(82.1%) the changes were less pronounced
(Table 5).

In 14 patients (93.3%) with CPK-MB elevation of
more than 10 times the URL, graft-related myocar-
dial injury was detected. In one case, no objective
cause of myocardial injury was found. The obtained
results showed that the presence of CPK-MB en-
zyme dynamics characteristic of type 5 Ml (17) is
practically evidence of graft dysfunction; however,
its absence did not exclude newly developed myo-
cardial injury. It is worth noting two cases of re-
peated increase in enzyme activity on postoperative
days 3 and 4, with practically no other clinical
manifestations. The increase was on average three-
fold compared to the latest postoperative levels,
which had almost returned to baseline. With sus-
pected coronary blood flow (CBF) impairment, CAG
was performed, revealing dysfunction of two ve-
nous grafts. In one case, repeat surgery was suc-
cessfully performed. In the second patient, the
small vessel diameter (about 1.5 mm) and diffuse
lesion indicated a doubtful long-term functional
perspective of repeated revascularization, and re-
grafting was refused. OMT was continued. The pa-
tients were successfully discharged from the clinic.

In 84 patients, a total of 269 conduits were ex-
amined according to CAG data: 98 (36.4%) mam-
mary and 171 (63.6%) venous. Graft-related is-
chemia was confirmed in 65 patients (77.4%), while
in 19 patients (22.6%) the conduits functioned
normally. A total of 68 grafts were found to be non-
functional (in 3 patients, dysfunction of 2 grafts was
detected simultaneously). Mammary grafts were
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Table 6. Results of bypass graft angiography, characteris-
tics of lesion

Number of non-functional graft 68 (25.3%)
(out of all examined)

Mammary artery graft dysfunction 19 (27.9%)
Venous graft dysfunction 49 (72.1%)
Conduit-associated myocardial 65 (77.4%)
damage

Signs of myocardial ischemia with 19 (22.6%)
functional grafts and satisfactory distal

coronary blood flow

Table 7. Treatment methods for graft-related EPMI

Treatment method n (%)
Endovascular procedures 41 (63.1%)
Reoperation 18 (27.7%)
Medical therapy 6 (9.2%)

Table 8. Major complications observed during hospital stay

Death 6 (7.1%)
Multiple organ failure (MOF) 6 (7.POF1%)
Paroxysmal atrial fibrillation (af) 29 (34.5%)
Transient ischemic attack (TIA) 3 (3.6%)
Stage 1-3 acute renal failure according 23 (27.4%)
to KDIGO

Length of hospital stay 215

damaged 2.6 times less frequently than venous
grafts (27.9% and 72.1%, respectively) (Table 6).

The main cause of conduit failure was a techni-
cal error during distal anastomosis. Vasospasm of
native coronary artery (CA) was recorded in 5
(26.3%) out of 19 patients with functional grafts.
Thus, EPMI due to impaired coronary circulation
was detected in 70 (83.3%) patients out of 84 pa-
tients referred for EBGA. In 14 (16.7%) patients no
real anatomical substrates of coronary blood flow
impairment were revealed. The possibility of spon-
taneous vasodilatation after reflex vasospasm, as
well as the so-called myocardial injury due to pe-
ripheral embolization of the CA as a result of ather-
omatous plaque rupture during anastomosis ma-
nipulation cannot be excluded (3).

In cases of graft-related myocardial ischemia, if
successful EVP was feasible, preference was given
to this method. Thus, percutaneous interventions
(PCI) were performed in 69.5% (41 patients) of
cases of distal anastomosis lesions (Table 7).
Whenever possible, stenting of the native CA was
the preferred method. Repeated surgeries were
performed in 18 (21.4%) patients. Selectively, dur-
ing EBGA, administration of nitroglycerin complete-
ly relieved spasm in native CAs in all cases.

In those cases where the success of repeated
CA revascularization was considered doubtful (CA
diameter within 1.5 mm, significant diffuse changes
in the distal vessels), or in the absence of graft-re-
lated ischemia, a strategy of optimal medical thera-
py under close clinical and laboratory monitoring
was chosen (3). All patients in this group were suc-
cessfully discharged from the hospital.

The overall in-hospital mortality in patients with
EPMI was 6 (7.1%). After revascularization, this rate
was 9.2% (6 out of 65 patients). It should be noted
that after EVP, mortality was 4.5 times less fre-
quently than after re-grafting (4.9 and 22.2%, re-
spectively, p < 0.01) (Table 8). The main cause of
death in 83.3% of cases (5 patients) was progres-
sive LV failure and in 1 case — multiple organ failure.
As noted, the dysfunction of arterial conduits was
observed 2.6 times less frequently (p > 0.001) than
of venous conduits, but led to fatal outcome 3.4
times more often (3-21.1% and 3-6.2%, respec-
tively, p < 0.05).

Multiple organ failure was observed in 6 (7.1%)
patients, paroxysmal AF occurred in 29 (34.5%)
cases, and ARF events of various stages (according
to KDIGO) occurred in 23 (27.4%) patients, with 2
of them (2.4%) requiring renal replacement thera-
py. TIA was observed in 3 patients (3.6%). This
category of patients had prolonged hospital stay up
to 21 = 5 days.

Discussion

Occurring in 2-5% of cases, graft-related EPMI
increases hospital mortality from 1.0-1.8% to 10-
22% (1, 6). At the same time, 5-year survival rate is
significantly lower than that after type 1 AMI (ac-
cording to UDMI 2018) (3, 7, 17). In our material,
based on the analysis of 3017 CABG surgeries us-
ing cardiopulmonary bypass, EPMI was observed in
2.8% of cases, which corresponds to average sta-
tistical data (6). Once again, it was shown that tech-
nical errors are the main causes of their occurrence
and that venous conduits are affected more often
(2.5 times according to the presented data) than
arterial conduits. At the same time, dysfunction of
arterial conduits, for completely objective reasons,
led to death more than 3 times more often than ve-
nous conduits (21.1 and 6.2%, p > 0.01) (3, 6, 8§,
18). With an average mortality rate of 1.9% during
the study period, mortality in cases of graft-related
myocardial injury was observed in 9.2% of cases
and mainly (83.3%) as a result of progressive LV
failure.

There is no doubt that timely diagnosis of etio-
logical factors and, objectified treatment on this
basis is the only correct strategy (19). At the same
time, the literature recognizes that in most cases
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clinical presentation in patients with EPMI is blurred
and ambiguous, there are no specific symptoms
and, in addition, there is ambiguity in the interpreta-
tion of the obtained results (2, 20). It is emphasized
that it is sometimes practically impossible to clearly
differentiate the clinical and laboratory changes
characteristic of these operations from those in
which EPMI is already present (3, 5, 9).

Despite the obvious fact that the treatment strat-
egy for graft-related myocardial ischemia can only
be objectified based on contrast enhanced imaging
(CAG or MSCT CAG with bypass graft angiogra-
phy), there is no consensus in the literature regard-
ing the indications for EBGA (7, 21). Some authors
suggest that postoperative CAG should be per-
formed routinely in all patients immediately after
direct myocardial revascularization in order to de-
tect the so-called latent conduit dysfunction (5, 20,
21). There are proposals to perform EBGA in all
cases in the presence of any clinical and laboratory
abnormalities (1, 4). However, when solving this
problem, it is necessary to take into account the
results of numerous literature studies showing that
in almost one-third of patients, even in the pres-
ence of type 5 AMI (according to 4th UDMI classifi-
cation), CAG reveals normal graft function (17, 20).
When determining the indications for EBGA in this
category of patients, it is necessary to take into ac-
count significantly increased possibility of ARF de-
velopment as a result of coincidence of such fac-
tors affecting the renal excretory function as cardi-
opulmonary bypass and contrast agents (13, 16).
According to literature data, ARF of varying severity
after surgery using cardiopulmonary bypass are
observed in 19.0-27.5% of cases (22, 23, 24).
Renal replacement therapy is required on average
in 2-4% of cases, (22, 24), and up to 20% of pa-
tients progress to chronic kidney disease (CKD)
(25).1t is important to note that signs of impaired
renal excretory function in the vast majority of
cases do not appear immediately, but after 48-72
hours, and the risk of its occurrence persists even
7 days after surgery (23). Thus, when deciding
whether to conduct CAG, there is not always real
information about the functional status of the kid-
neys. At the same time, it is well known, that the
nephrotoxicity of contrast agents and associated
complication which has been given a special name
- contrast-induced ARF (Cl ARF) - is observed in
4.4-28% of cases after routine CAG (13, 14). It
should be emphasized that there is a lot of informa-
tion in the literature indicating that in cases when
patients undergo cardiopulmonary bypass and
CAG within less than 3 days, the incidence of ARF
of various severity increases 2.5-3 times reaching
36% (13, 26, 27).

Considering all of the above, the indications for
contrast enhanced imaging should be objectified to
the maximum extent.

Obviously, in patients with EPMI, due to objec-
tive reasons (sedation, ventilation, oxygen therapy)
there are practically no subjective complaints of
myocardial ischemia (2, 6).

The first indicators of the clinical status of pa-
tients are hemodynamic data (HR and BP). We
fully support the opinion that, during the early
postoperative period, hemodynamic instability
that cannot be controlled with inotropic drugs is an
absolute indication for an emergency return to the
operating room.

In all other cases, judgments about the clinical
status of the patient should first of all include analy-
sis of ECG findings, regardless of the fact that the
literature emphasizes that in this category of pa-
tients this method has no significant specificity for
confirming CK impairment (2, 9). Our results
showed that ST-segment elevation with reciprocal
changes is an objective indication for EBGA regard-
less of hemodynamic stability of the patient. In our
observations, graft-related ischemia associated
with the above-mentioned ECG changes was de-
tected in 94.15% of cases. Indications for EBGA
should also include changes such as Q wave ap-
pearance, isolated dislocations of ST segment and
T wave, but in the presence of significant hemody-
namic instability. The occurrence of VF was consid-
ered as an absolute indication for contrast en-
hanced imaging.

In the remaining patients with EPMI, EchoCG is
an extremely important examination method. In the
presence of local LV wall motion abnormality, graft
dysfunction was revealed in 83.9% of cases (in 23
out of 31 patients), and this indicates high specific-
ity of the method. At the same time, it should be
noted that the absence of the above-mentioned
changes does not exclude conduit lesion (2).

The study of changes in myocardial injury mark-
ers over time is a routine method in diagnosis of
AMI (9). However, while confirmation thresholds
have been defined for the so-called classical types,
there is still considerable variability for cases after
myocardial revascularization (16). In our study, we
evaluated changes in the two main enzymes -
CPK-MB and Troponin | (17). However, we used
CPK-MB values for judgment. This choice was
based on the parameters and requirements, which,
in our opinion, are fundamental for the evaluation of
this cohort of patients: 1. Elevation begins within
3-4 hours after the onset of myocardial injury and
reaches its maximum by 48 hours. 2. Normalization
occurs within 72 hours (unlike Troponin I-T, which
remains elevated for more than 10 days). 3. Graft
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related lesions do not always occur immediately
after surgery, but often within 3-5 and more days,
which leads to repeated increase in activity. 4.
Repeated increase in the activity of these enzymes
is a diagnostic sign of newly developed coronary
insufficiency (2, 15). Taking into account that most
guidelines regard a more than 10-fold (above URL)
elevation of myocardial injury markers as an indica-
tor of severe myocardial damage, we also adopted
this threshold (2). In our study, CPK-MB activity in-
creased more than 10-fold in 15 patients (17.9%).
All patients in this group underwent EBGA which
revealed graft dysfunction in 14 (93.3%) cases and
confirmed the high specificity of this parameter. At
the same time, the absence of such correlation
does not exclude graft-related ischemia. Thus, in
65 patients with confirmed conduit failure, enzyme
activity levels did not reach the threshold in 51
cases (78.5%). It should be noted that the repeated
postoperative increase in CPK-MB activity should
be considered an indication for EBGA regardless of
the presence of other evidence.

The analysis of the obtained results showed that
in 83.3% of patients (70 patients out of 84) referred
for EBGA with suspected of graft-related EPMI,
there was a real coronary circulation disorder (65
patients had conduit dysfunction and another 5
cases had spasm of native coronary arteries).

Thus, it can be confidently stated that a thor-
ough analysis of the generally accepted routine
examination methods (HR, BP, ECG, EchoCG and
injury markers) can determine the indication for
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KnuHuueckoe HabnogeHue no3TanHOW NOJIHOM
peBacKynspusauuu MUOKapaa 6annoHamu

C NeKapCTBEHHbIM NOKPbITUEM Y NaLUEHTA

C OCTPbIM KOPOHAPHbIM CUHAPOMOM

U BBICOKUM PUCKOM KPOBOTEUYEHMUS

A.B. Té*

MHoronpogunbHas obnactHas 60/bHULA YpaB/ieHVs 34paBoO0XPaHEeHs
akmmara CeBepo-KasaxctaHckou obnactu, lNeTponaBnoBck, Pecnybnvka KazaxctaH

Llenb nccnepoBaHus: onvcarb KIMHNYECKOe HabwoaeHne 3P@OeKTUBHOIO no3TarnHOro 3KCTPEHHOro nep-
BUYHOIO YPECKOXHOIro BmeLuartesbcta (YKB) — moiHOv peBackynspuiaumm Muokapaa MeTo40oM YPECKOXHOM
TPaHCIIOMUHAIIbHOV KOPOHapHoU aHrnonaactuky (4TKA) 6annoHamu ¢ nekapcTBeHHbIM cpeacTsom (BJIC)
y naumeHTa C OCTPbIM KOPOHapHbiM cuHapomoMm (OKC), MHOrococyamcTbiM KOPOHAPHbIM MOPaxXeHuem
Y BbICOKUIM PUICKOM KPOBOTEYEHUIS.

MeToasbl. [lpoBeneH PeTpoCrieKTUBHbIN aHaIn3 Ha OCHOBE OrlbiTa aBTOPa-0rneparopa PeAKOro KIMHN4YeCcKoro
HabnwoaeHvsr — noatanHo YTKA Bcex kopoHapHbIx aptepuii y naunmeHTa ¢ OKC, MHOrococyamncTbIM rnopaxe-
HUEM U BbICOKUM PUCKOM KPOBOTEYEHUS

Pe3ynbrartbl. KopoHapHbie avnataymoHHbIE GailoOHbl C J1EKAPCTBEHHbBIM MOKPbITUEM MOrYT MPUMEHSITbCS
npuv nepBuyHoMm YKB y naumeHToB ¢ OKC v BbICOKVIM PUCKOM KPOBOTEYEHMUS.

3aknioyenne. YKB B Buge YTKA ¢ BJIC MOXET NMpUMEHSITbCS Kak MEeTOZ MOJIHOV peBacKyispu3aumm Mmo-
Kapaa ¢ LeJiblo BOCCTaHOBJIEHWNSI KOPOHAPHOIrO KPOBOCHAaOXEHMS Mpyv MHOrOCOCY.ANCTOM KOPOHaPHOM arepo-
CKJ1IEPOTUYECKOM CTEHO3UPYIoLLEeM rnopaxeHun y naumeHTa ¢ OKC v BbICOKVMIM PUCKOM KPOBOTEYEHMYIS.

KnrouyeBbie csioBa: 4peckoXHOEe KOPOHapHOE BMELLATe/IbCTBO; YPECKOXHas! TPaHC/IIOMUHaIbHas 6asiioHHas
KOpOHapHasi aHruorniactvka; 6asioHbl C 1eKapCTBEHHbIM MOKPbITUEM; BbICOKUI PUCK KDOBOTEYEHMS 10 LLKaJ1e
ARC-HBR; koHuenuuvsa “6eametasiinyeckoe YKB”

Ansa untnposanusa: [.B. Té. KnuHnyeckoe HabnogeHne noatanHom NnosiHOM peBackynapusaumy Mmruokapaa
GannoHamMn C JIeKapCTBEHHbIM MOKPbLITVEM Y MauueHTa C OCTPbIM KOPOHAaPHbIM CUHAPOMOM U BbICOKUM
PUCKOM KPOBOTEYEeHUs. MexXayHapOoaHbIVi XypHana WHTEPBEHLMOHHONU kapaunoaHruonorum. 2025, 81 (2),
99-111. https://doi.org/10.24835/1727-818X-81-99

KoHbAnkT nHTepecoB: aBTopbl 3asBNSI0T 00 OTCYTCTBUM KOHDIINKTA UHTEPECOB.

UcTouHukn puHaHcupoBaHua: paboTa BbinosiHeHa 6e3 COHCOPCKON NOAAEPXKKM.

Staged complete myocardial revascularization with
drug-coated balloons in patient with acute coronary
syndrome and high risk of bleeding. A clinical case

D.V. Tyo*

Cardiological Center of Multiprofile regional hospital of North-Kazakhstan region,
Petropavlovsk, Kazakhstan

Objective. To describe a clinical case of successful staged emergency primary percutaneous intervention
(PCl) — complete myocardial revascularization using percutaneous transluminal coronary angioplasty (PTCA)
with drug-coated balloons (DCB) in a patient with acute coronary syndrome (ACS), multivessel coronary
disease and high bleeding risk.

Methods. Retrospective analysis based on the author’s experience with a rare clinical case — staged PTCA
of all coronary arteries in a patient with ACS, multivessel lesion and high bleeding risk.

KnuHndeckoe HabogeHne noatanHow roJsiHovi peBackyspmu3aumny Muokapaa
6asi/1I0HaMy C J1IeKaPCTBEHHBIM MOKPLITUEM Y NauMeHTa C OCTPbIM KOPOHAPHbLIM CUHAPOMOM.. .
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Results. Drug-coated coronary dilatation balloons can be used in primary percutaneous coronary intervention

in patients with ACS and high bleeding risk.

Conclusions. PCI in the form of PTCA with DCB can be used as a method of complete myocardial
revascularization to restore coronary blood flow in case of atherosclerotic stenotic multivessel coronary

disease in a patient with ACS and high bleeding risk.

Keywords: percutaneous coronary intervention; percutaneous transluminal balloon coronary angioplasty;
drug-coated balloons; high bleeding risk according to ARC-HBR; concept of “metal free PCI”
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BeepneHue

Llens paHHOM paboTbl — PETPOCHEKTUBHBLIN
aHann3 KAMHWYECKOro HabnlaeHns nosTanHom
4YPECKOXHOW TPAHCIIOMUHASIbHOM KOPOHAPHOW aH-
rmonnactukm (HYTKA) Bcex KOPOHapHbIX apTepuin
y nauMeHTa C OCTPbIM KOPOHAPHbLIM CUHAPOMOM
(OKC) 1 BbICOKMM PMCKOM KPOBOTEYEHMS MO LIKase
ARC-HBR. [lpoaHannanpoBaH WHAOMBUAYaNbHbIN
Noaxo4 K MO3TarnHoM cTpaTterum peeackynspuaa-
umn Mmnokapaa nytem YTKA 6annoHamu ¢ nekap-
cTBeHHbIM cpeactBoM (BJIC) BCex KOpPOHAPHbIX
apTepuin C y4eToOM UMEeLMXCs GakTopoB pucka
C YOOBNETBOPUTESNbHLIM KIIMHUKO-aHrnorpadpuye-
CKMM pe3ynibTaToM B HabnioaeHun 6 mec nocne
NepBUYHOIO YPECKOXHOro BMeLlatenbctaa (YKB).

AkTyanbHOCTb. CorflacHO nocnegHUM akTya-
JIN3NPOBAHHBLIM  KJIMHUYECKUM PEKOMEHLALMNAM,
coBpeMeHHoe nedeHne OKC ocHoOBbIBaeTcs Ha
paHHEM BOCCTaHoBNeHUn kpoBoToka B OKC-
CBSI3aHHbIX KOPOHapHbIX GacceliHax nyTeM 3kc-
TpeHHoro nepsuyHoro YKB nmnnaHTaunen creH-
TOB C NIEKAPCTBEHHBIM MOKPLITUEM WM KOPOHAp-
HbIX OunaTauMoHHbIX 6anNIOHOB C JIEKAPCTBEHHbIM
NOKPbITUEM. HaKOMNEeHHbIE OaHHbIE Pa3NNYHbIX
MEXAYHAPOAHbIX MHOTOLLEHTPOBBIX PAaHAOMU3UNPO-
BaHHbIX 1 00CEPBALMOHHbIX MCCNEAOBAHWNIA NoKa-
3blBAOT HAM [OBEPUTESIbHLIA BbICOKUI NPOdUib
6e30nacHOCTM, NO3AHEE MONIOXUTENBHOE COCYaN-
CTOe PEeMOLEeNMpoBaHne, NMepcrnekTuBHble OTha-
JIEHHblEe pe3ynbTaTbl MO KOHEYHbIM TOYKaM (60sib-
luMe HebnaronpusTHble cepaeyHble cobbITus, pe-
BaCKynapm3auus LUEeNeBoro cocyga U 30Hbl
NOpaxeHus) M COMNOCTaBMMbIE CPaBHUTENbHbIE
pesysbTaTtbl MO OTHOLLUEHMIO K CTEHTaM C fekap-
CTBEHHbIM MOKPbLITUEM.

KnuHnyeckoe HabnogeHne

KomopbuaHaa nauueHtka 75 neT, BbICOKOro pucka
KpoBoTedyeHns no wkane ARC-HBR noctynuna ¢ uH-
OEKCHBbIMM CMMMTOMaMu Ha HapacTawowyio cnabocTb
1 OfbILLKY, QHTMHO3HbLIMU B6ONSMKN B TEHYEHNE NOCNEOHUX
4 4 no mecTy xuTenbcTtsa. No npotokony OKC B cpo4yHOM
nopsiake TpaHCNoOpTMpPOBaHa B LEeHTP YKB ans akcTpeH-

HOM KopoHapoaHruorpadpum (KA. B aHamHe3e pnu-
TeNbHO CTPagaeT HEeKOHTPONMPYEMOM apTepuanbHOM
rMNepToOHNEN, caxapHbiM AnabeToM 2 Tuna, yMepeHHon
XPOHMYECKOM aHEMMEN Ha HOHEe paHee NPeaLecTByio-
LWEero peumamBmpyoLLEero KPOBOTEYEHUS A3BEHHON Xe-
NyaoYHor atnonormn. Mo gaHHbIM akcTpeHHoi OKT,
NPU3HaKM OCTPON ONGPOY3HON ULIEMUN MO HUXKHEN
N HMXHEOOKOBOW CTeHKaM C aneBauuelt cermeHTa ST
B lll, AVF no 1 mm 3y6eL Q Il AVF, cnabooTpuuatesbHbIM
3ybuom T B lll cTaHgapTHOM oTBeAeHMU. o gaHHbIM
Ox0KT: yMEepEeHHbI CTEHO3 — HE3HAYUTENbHAS HELOCTa-
TOYHOCTb aopPTa/IbHOro KnanaHa; MonaoCTHbIE pasMepbl
He yBeIMYEHbl; He3HaUYUTEbHAs HEL4OCTAaTOYHOCTb MUT-
panbHOro knanaHa; runeptpodus n amactonnyeckas
ONCOYHKUMS NEBOMO XEeNyAouKa; HapylleHne JoKasb-
HOM COKPaTUMOCTM HUXHEN CTEHKN NEBOMO XEenyaoyka;
rnobanbHas cokpaTuTeNibHas CMocOOHOCTb MUoKapaa
CHMXeHa; ppakums Boidpoca 51%.

Mo paHHBIM MHBA3MBHOW CENEKTUBHOW MOAUMNO3M-
LMOHHON aKkCcTpeHHon KAl BbISIBASIOTCSA Npasbiii TwM
KOpOHapHOro KpoBoobpallleHnsi, MHOroCoCyaucToe
KOPOHapHOE CTEHO3MPYIOLEE KPUTUYECKOE MOpaxe-
HMe: ocTpas cybokko3uns (puc. 1) cpeaHen TpeTn orun-
batowen aptepun (panee OA) u BeTBei Tynoro kpas
(BTK'?) ¢ 3amenfieHMeM KOHTpPaCTUPOBaHUS Mo AUC-
TanbHoMy pycny (OA-BTK?? TIMI 2, MBG 2, TTG 0),
CTEHO3 CpedHeln TpeTn (puc. 2) nepeaHen HUCxoasaLen
aptepun (MHA) oo 85%, KPUTUYECKNIA CTEHO3 CpeaHel
TPETN aHOMAJIbHO OTBETBJIEHHOM YCTbEM NPABOWN KOPO-
HapHol apTepun (oanee NMKA) 6onee 95% (puc. 3) ¢ 3a-
MEIJIEHNEM KOHTPACTMPOBaHWS NO ANCTANIbHOMY PyCiy
(MKA TIMI 2, MBG 2, TTG 0). YunTbiBag OCHOBHOW
MU COMYTCTBYIOWNIA ANArHO3bl, PEUVANB AHTMHO3HbIX
6onei, naHHble OKI OCTpbIX M3MeHeHUIA B BacceinHe
OA v BTK?®, paHHble nHBasmnBHoM HaTueHon KAl (nno-
LWaab OCTPOro NopaxeHns MMokapaa), MHTpaonepaum-
OHHbIM KOHCcUnMymom “Heart Team” pelueHo nponsBe-
CTW 3KCTpeHHylo pekaHanmsaumio OKC-ceazaHHON Ko-
poHapHoi apTepumn OA-BTK?3,

B ycTbe ctBONa nesom kopoHapHon aptepun (JIKA)
KOakCcuasbHO YCTaHOBMEH MNPOBOLHUKOBLIN KaTeTep,
no kKaTeTepy MakCUmasbHO AMcTasibHee CyOOKKM03W-
poBaHHoro yyactka OB ¢ Lenblo pekaHanmsaumm nopa-
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Puc. 2. CteHo3 cpenHeli Tpetu NMHA 6onee 70%.

Puc. 3. Kputnyecknii cteHo3 cpegHein Tpetu MKA.

XEHNs NpoBeaeH HEOAHOKPATHBLIMW NMOMbITKAMU C TEXHU-
YeCKUMU TPYAHOCTAMW Ha MNOJAEPXKKE KOPOHAPHOro
fGannoHa M MuKpokaTeTepa KOPOHAPHbIA MPOBOAHMK
(puc. 4). Mo npoBoaHKKy B OB K MecTy pe3ncTeHTHOro
XPOHMYECKOr0 MOPAXEHUS C LENbld HEOLHOKPaTHOW
npeaunaraumm u ONTUManbHOM NOATOTOBKN 30HbI Nopa-
xeHus (DCB Consensus 2020 r.) gocTaBfieHbl KOPOHap-
Hble auanataumoHHble katetepbl SC n NC pasmepamu
2,5-15 MM, noaTanHo pasfyThl NOA, PACYETHBIM PEKO-
MEHAYEMbIM AABIEHMEM OT HOMMHaNa A0 paspbia 12—
18 at™M. YunTbiBas aHaTOMMIO KOPOHAPHOIO NOPaXeHWs
(oBoiHOM BudypKkaumn A0 1 nocie AMNaTMPOBaAHHOIO
CermMeHTa), puck KomnpomeTauum 6oKoBbIX BETBEW Npu
VMMMIaHTaumMm CTEHTA U €ro oNTMMM3aLmmn, a Takxe Bbl-
COKWIA puck KpoBoTeyeHus no wkane ARC-HBR ¢ yuetom
aHrnorpacdu4eckoro guameTpa nopaxeHus, 4O0CTaBneH
GanIoH C NIEKAPCTBEHHLIM CUPOSNUMYC-NOKPLITUEM
Selution (Cordis) 2,50-20 mm (puc. 5), pa3gyT nog pe-
KOMEHAYEMbIM pPacyeTHbIM AaBfieHMeM paspbia 4o 16

Puc. 4. PekaHannzaums nposogHukom OB-BTK?.

aT™M ¢ akcnosuumen 60 c. Mocne ynaneHus GannoHa
NpPOXOAMMOCTb COCYAA BOCCTAHOBJ/IEHA MOSIHOCTLIO, 6€3
NOTOKAMMUTUPYIOLLEN AMCCEKUMN, aHrMorpaduyeckunin
OCTaTOo4HbIN cTeHo3 MeHee 30%. OB-BTK?® (puc. 6)
TIMI 3, MBG 3, TTG 0. YunTbiBasi COXpaHSIOLLMECS aHI -
Ho3Hble 60onn nocne YKB OB-BTK?-3, oTtcyTcTBUME pe3o-
nounn cermenta ST Ha SKI™ NO HUXHEWN CTEHKe, UHTPa-
OonepaLnoHHbIM KOHCUAnyMoM “Heart Team” pelueHo
BbINOJIHUTb OAHOMOMEHTHOe YKB kputnyeckoro nopa-
xeHus cpegHen Tpetu MNMKA. Beuay aHoManbHoOM OTBeT-
BneHHown NKA HeogHOKpaTHLIMM NOMNbITKAMW HE KOAKCU-
aNbHO B YCTb€ YCTAHOBNEH MPOBOAHMKOBLIVA KaTeTep
Tmna JR 4.0, no kaTeTtepy MakcumanbHO OucTalibHee
KPUTUYECKOrO CTEHO3MPOBAHHOIO y4yacTka CpepHen
Tpetn MKA C Lenbio pekaHanndaumm nopaxeHus npo-
BEAEH KOPOHApPHbLIA NPOBOAHMK. 10 NPOBOAHUKY C Le-
b0 HEOOHOKPATHOW npegunataumm n ONTUManbHOMN
noAroToBku 30HbI Nnopaxerus (DCB Consensus 2020 r.)
noctasnieH NC 6annoH pa3amepamu 2,5-15 mm, nocnea-

KnuHndeckoe HabogeHne noatanHow roJsiHovi peBackyspmu3aumny Muokapaa
6asi/1I0HaMy C J1IeKaPCTBEHHBIM MOKPLITUEM Y NauMeHTa C OCTPbIM KOPOHAPHbLIM CUHAPOMOM.. .
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Puc. 5. BJIC Selution 2,5-20 mm OB.

Puc. 6. OB-BTK>* TIMI 3, MBG 3, TTG 0.

Puc. 7. BJIC Selution 2,5-20 mm MKA.

HWA Pa3ayT NOA pacyeTHbIM PEKOMEHAYEMbBIM AABNEHM-
eM HoOMUWHana go 8 atm.

YunTtbiBas BhllLeykazaHHOe 060CHOBaHWE, B 30HY Mo-
paxeHust AocTaBneH 6anoH ¢ NekapCTBEHHLIM CUPOSIN-
Myc-nokpeiTvem Selution (Cordis) 2,5-20 mm (puc. 7),
nocnegHuin pasnyTt Nnof pPacyeTHbIM PEKOMEHAYEMbIM
hasneHvem paspbiBa 16 atm c akcnosuumen 60 c.
Mocne ypanenunsa BJIC npoxoauMmocTb cocyna BOccTa-
HOBJIEHA MOJIHOCTLIO, 6€3 MOTOKNMUMUTMPYIOLWEN AnC-
cekuunm, aHrmorpadu4eckmnin oCTaTo4HbIN CTEHO3 MEHee
30% (pwuc. 8) MKA: TIMI 3, MBG 3, TTG 0.

PaHHMI nocneonepaumoHHbIin Nnepunon npotekan 6e3
OCJIOXHEHWIA C MOMHOIM pe3osntoument cermenta ST Ha
OKI, HMBENMPOBaAHMEM aHIMHO3HOW CUMMTOMATUKK.
Ha 6-e cyTku naumeHTKa BbinMcaHa B yA0BIETBOPUTENb-

Puc. 8. MKA: TIMI 3, MBG 3, TTG 0.

HOM cocTosiHuM ¢ amarHosom: MBC. HectabunbHas
cteHokapaus. YTKBA ¢ nekapCTBEHHbIM MOKPbLITUEM
OB un TKA. AptepuanbHas runepteHaus Il ctenenw,
puck 4, XCH ®K (NYHA). XpoHuyeckas ymepeHHas
xenesogeduumtHas aHemusi. CTpeccoBas runeprivke-
Mus. B nocneonepauyoHHOM AMHaMmnyeckom Habnoae-
HAN B TeyeHne 6 mec — 6e3 yxyAlleHUs aHrMHO3HOW
KNIMHMYeCKol kapTuHbl. MoBTopHOE 06palleHne ¢ OKC
6e3 nogbema cermeHTa ST, peumanBom 6onen cnycTs
6 mec nocne nepsuyHoro YKB YTKA BJIC OB un MKA.
[To paHHbIM 3KCTpPeHHOM amarHocTudeckon KAT, cnycTa
6 Mec HabntaeHNs NPOXOAMMOCTb paHee GannoHauna-
TUPOBaHHbIX cermeHToB OB (puc. 9) n MNKA (puc. 10)
yOoBEeTBOpUTENbHASA 6€3 NPM3HAKOB reMoAMHaMuye-
CKOro 3Ha4MMOro CTeHO3a 1 PecTeHo3a.
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Puc. 9. KAI JIKA (6-mecsa4HOoe HabnoaeHmne). Puc. 10. NMKATIMI 3, MBG 3, TTG 0.

Puc. 11. CteHos cpenHeii Tpetu NMHA 6onee 95%. Puc. 12. BJIC Selution 2,5-20 mm MHA.

Puc. 13. OcTatouHbIi cTeHO03 MeHee 30%. Puc. 14. dnccekuna NMHA (A, NHLBI).

KnuHndeckoe HabnoaeHve rnoaTarnHov rnoJsHoVM peBacKyspu3aumm Mmokapaa
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B yctbe JIKA KoakcranbHO yCTaHOBSIEH NPOBOLAHUNKO-
Bblli KaTeTep, Yyepes3 30Hy KPpUTU4eckoro crteHosa MHA
OOCTaBfieH KOPOHApHbIA NPOBOAHUK, BbINOSIHEHA Mpe-
avnatauma NC 6annoHom 2,5-20 MM noj, HOMUHab-
HbIM PACYeTHbIM PEKOMEHOYEMbIM AaBfieHnem 12 atm.
YunTtbiBas OCHOBHOW W COMYTCTBYOLLNIA ANArHO3bI, Bbl-
COKUIA PUCK KPOBOTEYEHUS, Pa3HOCTb AMAMETPOB Ha
KOpoHapoaHrmorpamme nocne YTKA, pelueHO BbINO-
HUTb YTKA MHA 6annoHOM C NleKapCTBEHHbLIM MOKPbI-
Tvem (puc. 11-14). JoctaBneH CMpoIMMyC-noKpbIThIN
KOPOHapPHbI aAvMnaTaumoHHblin 6annoH Selution 2,5-20 mm
nofA pacyeTHbIM HOMUHAsNbHBIM AaBfieHnem 12 atm.
Mocne ynaneHuns 6annoHa npoxoaumocTs MNHA BoccTa-
HOBJIEHA MOMHOCTbIO A0 kpoBoToka TIMI 3. Mpu KoH-
TponbHOM KAl Npu3Haky NoKanbHOM MOTOKHEAUMUTU-
pytowien anccekumn Tuna A (no knaccudukaumm NHLBI),
6e3 pacnpocTpaHeHus 1 Tpombo3sa. MNMKA TIMI 3, MBG 3,
TTG 0. Mocne nofsHOW peBackynsapusaumm Mmuokapaa
JIKA 6annoHOM C nekapcTBEHHbIM MOKPLITUEM MaLu-
€eHTKa BbiNMcaHa Ha 6-e CyTK/ B YO0BJETBOPUTENIbHOM
cocTtosHuu. lMaumeHTka B3aTa NOA AMHAMUYECKOE aK-
TMBHOE HabnoaeHne ¢ nocnenywmM BHYTPUCOCYON-
CTbIM UCCNEA0BAHNEM.

OGcyxpeHue

HecmoTps Ha BCe NPOBeAEHHbIE NCCIIEN0BAHMS
no BJIC, BONpoC akTyanbHOro NpMMeHeHus OaH-
HOM METOAMKM BCE eLLE HaxoaMTCs nog npuctab-
HbIM BHUMaHMEM BpaYeni-KINHNLMCTOB 1 TpebyeT
JanbHenwero HabnoaeHns ¢ y4eToM OOHOBIEH-
HbIX OAHHbIX MHOTOLEHTPOBbIX MEXAYHAPOLHbIX
KIVHNYECKMX PaHAOMU3NPOBAHHBIX MUCCeaoBa-
HUI N pekoMmeHaaumin no BJIC B pa3HbIX KMHUYE-
CKMX CUTyauusx.

YKB ¢ ncnonb3oBaHNEM CTEHTOB C JIEKAPCTBEH-
HbIM MOKPbLITUEM BCE €lle OCTalTCa “30/10ThbIM
CTaHAApPTOM” flevyeHus BOMbLUMHCTBA MOPaXeHui
KopoHapHbIx aptepuin (1). KopoHapHblie 6annioHsbl
C JN1eKapCTBEHHbIM MOKPbLITUEM, pPABHOMEPHO
pacnpegensiowe aHTunponndepaTMBHoe nekap-
CTBO, MUHTEHCUBHO BXOAAT B MOCTOSAHHOE MUCMOJ1b30-
BaHME B Pa3HbIX KIMHUYECKUX HECTEHTabeNbHbIX
CUEHapusIxX, HECMOTPS Ha BbICOKWI U BCE eLLe eOnH-
CTBEHHbIV KACC KIIMHMYECKOW [0Ka3aTefibHOCTU
(1 A) TONbKO NPY BHYTPUCTEHTOBbIX FEMOANHAMMYE-
CKM 3HAYMMbIX PECTEHO3aX 3a MOCieaHee OecaTn-
netme (2). TeM He MeHee HakarnIMBaembl OmMbIT
MEXAYHapOAHbIX MHOIMOLLEHTPOBLIX PaHOOMMU3NPO-
BaHHbIX KJIMHUYECKUX 00CepBaLVOHHbIX Uccneno-
BaHWN N HabNOAEHUA MOKa3bIBAOT [0CTOBEPHO
BbICOKMIN NpOod b 6e30MacHOCTU, NEPCNEKTUBHbIE
JONrOCPOYHbIE pesynbTaThl Mo NepPBUYHBIM KOHEY-
HbIM TOYKaM M COMOCTaBUMbIE CPaBHUTENbHLIE pe-
3ynbTatbl MO OTHOLUEHUIO K CTEHTaM MOCNEeLHEro
MOKONIEHMS C JIEKAPCTBEHHbIM MOKPbITUEM (3).
AP PeKT MeTaNINYECKON “KNeTKN” KOPOHAPHbIX ap-

Tepuin NOcne UMNIaHTaunm CTEHTa, MeTasI-acco-
LUMMPOBAHHBIN CnasMm, PUCK PaHHEro 1 nosgHero
Tpom0b03a, annepruyeckuii NnoTeHuman noanmepa
CTEHTA, BOCMaINTESbHBIA NPOLLECC aHO0TENM3aumnm
UMMJIAHTUPYEMBIX YCTPONCTB, OTPULLATENIBHOE CO-
CYLMNCTOE PEMOLENMPOBAHME, E€XErogHbi npu-
POCT BHYTPUCTEHTOBbLIX PECTEHO30B NOCNE NePBO-
ro roga ycrnewHon MMmnaaHTaummn gaxe y CTEHTOB
nocnegHero MNokosieHust 6e3 BHYTPUCOCYAMNCTON
BU3yann3aunun, HEKOHTPONMPYEMbI aKTUBHbIN
NPOLECC HEOUHTUMAJIbHOW runepniasuu, passu-
TVE HeoaTepocknepo3a, CAOXHbIE KOMMIEKCHbIE
NPOTAXEHHbIE ONd@Y3HbIE MOPaXeHUsd, a Takxe
nopaxeHus de novo 1 B cocygax Manoro guamMmetpa
NPV XPOHMYECKOM 1N OCTPOM KOPOHAPHOM CUHAPO-
Max BCe eLle OCTalTCH JIMMUTUPYIOLWMMN PakTo-
pamMu K LUIMPOKOMY NPUMEHEHWNIO CTEHTOB B Pa3HbIX
KIMHUYECKNX cueHapusx (4). MoMnumo BHYTPUCTEH-
TOBbIX PECTEHO30B, BBUAY BblLLUEHA3BAHHbLIX MPUYMH
Bce 6osiee yCOBEPLUIEHCTBOBAHHbIE KOPOHAPHbIE
0GannoHbl C COBPEMEHHbLIM aAre3vBHbIM 1 Nlekap-
CTBEHHbBIM MOKPbLITUEM NPUOBPETAOT NPOrpPeccmB-
HblIl1 XapakTep Kak MeTof BblOopa aHAO0BaCKynsap-
HOIO JIEYEHUST N ONPEedensTCcs pPe3ynbTaTUBHO-
CTbIO B CNeayoLmx KIIMHNYECKNX CLEHAPUSIX:

— aucTanbHble AMddy3Hble HecTeHTabenbHble
KOPOHapHbIE NOPAXEHMS HATUBHOMO pyciia B 30HaX
NnoTeHUMaNbHO OYyAyLWEero KapamoxXmpyprimyeckoro
aHaCToMO03a, a TakxXe y NaLMEeHTOB C NopaxeHus-
MW HaTMBHOIO0 KOPOHAPHOro pycna nocsie aopTo-
KOPOHAPHOr O LWYHTMPOBAHWS;

— cocyabl Manoro anameTpa (MeHee 2,7-2,5 MMm)
N Pa3HOCTb OMAMETPOB MOPAXEHUA MO AAHHbIM
MHBA3MBHOW KOPOHaporpaduu n BHyTPUKOPOHApP-
HOW BU3yanusauunu;

— CTeHOo3upyowme nopaxeHust de novo (5);

— KOMMJIEKCHbIE UCTUHHbIE OU- 1 TPUDYPKALMIOH-
Hble CTEHO3MPYIOLLME MOPaKEHUS C BOBJIEYEHUEM
3HauMMBbIx 6okoBbIX BeTBel (Medina 1:1:1), Heckonb-
KX CTEHTOB provisional-TEXHMKON, a Takxke C BbICO-
KM pUCKOM TpoMb03a 1 pecTeHo3a CTEHTOB (6);

— NaumMeHTbl FPynMbl BICOKOrO prcka KpoBOTe-
yeHus no wkane ARC-HBR (7);

— NauneHTbl C XPOHMYECKNMU KaJlbLIMHNPOBAH-
HbIMW MPOTSXKEHHLIMU MOPAXEHUAMU C BbICOKUM
PUCKOM NPOJSIOHIMPOBAHHOM METanAn3aummn, TPOM-
003a 1 pecTeHo3a;

— KOMOPOUWOHbIE NAUMEHTbI C TAXEN0N ConyT-
CTBYIOLLEN MATONOrMEN, BbICOKONM NleKapCTBEHHOM
Harpy3Kow, HekOMMIarMeHCHble MauMeHTbl K Aau-
TEe/IbHOM [OBOMHON aHTMarperaHTHOM Tepanuu,
a Takxke nauueHTbl, uayume Ha naaHoBble onepa-
TVBHbIE BMELLATENIbCTBA C BbICOKMM PUCKOM KpPO-
BOTEYEHUS NN NPUHLMMMANBHO OTKa3blBaloLLMECS
OT aNbTEPHATUBHBIX Onepalymii a0PTOKOPOHAPHOTO
LUYHTMPOBAHMS NN CTEHTUPOBAHKS.

KnuHndeckoe HabnoaeHve rnoaTarnHov rnoJsHoVM peBacKyspu3aumm Mmokapaa
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Bonpoc 3HaunmMocTn n ahdeKTUBHOCTU aHrMo-
naacTvky GannoHaMmn ¢ NEKAPCTBEHHBLIM MOKPbLITU-
em y naumeHToB ¢ OKC ¢ nogbemom mnm 6e3 noab-
emMa cermeHTa ST Ha OKI paccMOTpeH BO MHOMMX
MEeXAyHapOAHbIX PaHAOMM3NPOBaHHbIX 1 06CcepBa-
LMOHHbIX MCCNenoBaHusX, OOHAKO B HacTosiee
BPEMS IMMUTMPOBaHHOE npumeHeHne YTKA BJ1C
SIBNSIETCHA onpenensiowmnmMm GakTtopoM OTCYTCTBUS
OAHHOM METOAMKN B KIIMHNYECKNX PEKOMEHOALMSIX.

JaHHasa pa3zHopoaHas pacTtywias rpynna naum-
EHTOB HYXAaeTCcs B WHAMBMAOYaANIbHOM MNOAXO04E
KaKk B OLEHKE MOpPaXeHus C MOMOLLbD METOO0B
HEVMHBA3MBHOW N BHYTPUKOPOHAPHOW BM3yanusa-
LMK, MHTpaonepaunmoHHOM TwaTelbHOM MnoAaro-
TOBKW 30HbI MOPaXeHUS PasiMyHbIMU N3BECTHbI-
MW TEXHOJIOTUSIMU (HOHKOMIManeHCHble, scoring,
pexywme 0anfioHbl, POTaAUMOHHAA aTepakToMus,
TpaHCcKaTeTepHas BHYTpMCOCyOucTas JINTOTPUI-
cusl), Tak M B MEPCOHANM3NUPOBAHHOM MOAXone
TexHukn YKB: n3onmpoBaHHON nMmnnaHTauum 6an-
JIOHOM C JIEKAPCTBEHHbIM MOKPLITUEM WU B COYE-
TaHUM C NEeKapCTBEHHbIM MOKPbITbIM WMAM 6uKo-
pe3opbupyemMbiM cTeHTamu (rmbpuaHoe YKB), co-
rmacHO COBPEMEHHOM TPeHOO0BON KOHUEenumn
“GeameTannmyeckoro HKB”.

Ha ocHOBaHWM onucaTeNlbHOro KIMHUYECKOro
HabNAeHNS NMPUBOAMTCSA NPUMepP MHOMBUAYasb-
HOro noaxofa 3HAO0BACKYJIIPHOW Tepanun B BUAE

Introduction

The aim of this study was a retrospective
analysis of a clinical case of staged percutaneous
transluminal coronary angioplasty (PTCA) of all
coronary arteries in a patient with acute coronary
syndrome (ACS) and high bleeding risk accord-
ing to ARC-HBR. The article analyzes an individu-
alized approach to staged strategy of myocardial
revascularization of all coronary arteries by PTCA
with drug-coated balloons (DCB) taking into ac-
count existing risk factors with satisfactory clini-
cal and angiographic outcomes at a 6-month
follow-up after the primary percutaneous inter-
vention (PCI).

Background. According to the latest updated
clinical guidelines, modern treatment of ACS is
based on early restoration of blood flow in ACS-
related coronary arteries by emergency primary
PCI with implantation of drug-eluting stent or using
drug-coated coronarydilatationballoon. Cumulative
data from various international multicenter rand-
omized trials and observational studies show a reli-
ably high safety profile, delayed positive vascular
remodeling, promising long-term outcomes at end-

addekTnBHOro 6e30mnacHOro nNepBUYHOrO 4Ypec-
KOXHOro BMeLlaTENbCTBA — MOMHOWM NO3TArnHOM
peBacKkynsapusauun mMuokapaa 6annoHammn ¢ ne-
KapCTBEHHbIM NOoKpbITMEM Yy naupeHTa ¢ OKC 1 BblI-
COKMM PUCKOM KPOBOTEYEHUS.

3akJiio4yeHne

JaHHoe knnHu4yeckoe HabnaeHne No3TanHoOM
NOJIHOM peBacKynspusauumn mmokapaa 6anioHamm
C NIEKAPCTBEHHBLIM MNOKPbITMEM Y nauneHTkn ¢ OKC
N BbICOKMM PUCK KpoBOTeYeHust no wkane ARC-
HBR pemMoHCTpupyeT yaOBIETBOPUTENIBHYIO MPO-
XOOMMOCTb KOPOHaPHLIX apTepUi Nocne npeawe-
cteyouen YTKA BJIC, no3gHee NONOXUTENbHOE
aHrMopeMoeNMpoBaHme, a Takxe aslTepHaTuB-
HYI0 BO3MOXHOCTb KOPOHAPHbIM MeTa/IMyeCcKnm
CTEHTaM, MUHUMU3NPYS Takne OCIOXHEHUS, Kak
PECTEHO3 CTEHTa, MEeTaN1acCouMNPOBaHHbIN
cnasm, XPOHMYECKOE NOCTMMIMIaHTaLMOHHOE BOC-
naneHne, apdekT ANMUTUPOBAHHOM “KNeTkn”,
PUCKM KPOBOTEYEHUS HA HGOHE OJINTENBHON OBOWN-
HOWM aHTMarperaHTHoOM Tepanuu.

YKB B Buae HYTKA ¢ BJIC MOXeT NnpMMeEHSTbCS
Kak MeToZ, MOJSIHOW peBacKynsapusaumm mmokapaa
C LEenbld BOCCTAHOBNEHUS KOPOHAPHOrO KPOBO-
CHabXeHUs NpY MHOroCOCYAMCTOM KOPOHApPHOM
CTeHo3upylowemM nopaxeHun y nauperHta ¢ OKC
1 BbICOKMM PUCKOM KPOBOTEYEHUSI.

points (major adverse cardiac events, target vessel
and target lesion revascularization), and the results
comparable to drug-eluting stents.

Clinical case

A 75-years-old comorbid female patient with a high
bleeding risk according to ARC-HBR, was admitted with
index symptoms of progressive weakness, dyspnea, and
angina pain lasting for the last 4 hours at home. According
to the ACS protocol, she was urgently transported to the
PCI center for emergency coronary angiography (herein-
after CAG). Her medical history included long-term un-
controlled arterial hypertension, type 2 diabetes mellitus,
and moderate chronic anemia secondary to previous re-
current bleeding from gastric ulcer. Emergency ECG
showed signs of acute diffuse ischemia of the inferior
and inferolateral walls with ST segment elevation in leads
Ill, AVF up to 1 mm, Q-wave in IlI/AVF, slightly negative
T-wave in lead Ill. EchoCG showed moderate stenosis
with mild aortic valve insufficiency; normal chamber di-
mensions; mild mitral valve insufficiency; left ventricular
hypertrophy with diastolic dysfunction; impaired local
contractility of the inferior wall of the left ventricle; re-
duced global myocardial contractility; EF 51%.
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Fig. 2. More than 70% stenosis in the middle third of
the LAD.

Fig. 3. Critical stenosis in the middle third of the RCA.

Emergency invasive selective multi-projection coro-
nary angiography showed right-dominant coronary circu-
lation and multivessel coronary disease with critical steno-
sis: acute subocclusion (Fig. 1) of the middle third of the
circumflex artery (hereinafter Cx) and obtuse marginal
branches (hereinafter OMB'-2 (1st-2nd) with delayed con-
trast enhancement of distal vessels (Cx-OMB2-3 TIMI 2,
MBG 2, TTG 0), stenosis of the middle third (Fig. 2) of the
left anterior descending artery (hereinafter LAD) up to
85%, critical stenosis of the middle segment of abnor-
mally originating right coronary artery (hereinafter RCA) >
95% (Fig. 3) with delayed contrast enhancement of distal
vessels (RCA TIMI 2, MBG 2, TTG 0). Taking into account
the primary and secondary diagnoses, recurrent angina
pain, ECG evidence of acute changes in the Cx and
OMB?2-2 territory, and invasive native CAG findings (area
of acute myocardial damage), the intraoperative council
Heart Team decided to perform emergency recanalization
of ACS-related coronary artery Cx-OMB?2,

Fig. 4. Guidewire recanalization of Cx-OMB3.

In order to achieve recanalization, a guiding catheter
was coaxially placed in the left main coronary artery os-
tium, then a coronary guidewire was advanced as distal
as possible to the suboccluded segment of the circum-
flex branch (Cx) with technical difficulties using repeated
attempts with coronary balloon and microcatheter sup-
port (Fig. 4). A 2.5-15 mm SC and NC coronary dilata-
tion catheters were passed through the guidewire into
the Cx to the site of chronic resistant lesion for repeated
predilatation and optimal lesion preparation (DCB
Consensus 2020) and then sequentially inflated at the
recommended rated pressure from nominal up to burst
pressure (12-18 atm). Taking into account the coronary
lesion anatomy (double bifurcation before and after the
dilated segment), the risk of compromising side branch-
es during stent implantation and optimization, as well as
a high risk of bleeding according to ARC-HBR, consider-
ing the angiographic lesion diameter, a 2.50-20 mm
Selution (Cordis) sirolimus-eluting balloon (Fig. 5) was

KnuHndeckoe HabogeHne noatanHow roJsiHovi peBackyspmu3aumny Muokapaa
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Fig. 5. 2.5-20 mm Selution DCB - Cx.

Fig. 6. Cx-OMB?3: TIMI 3, MBG 3, TTG 0.

Fig. 7. 2.5-20 mm Selution DCB - RCA.

delivered, and inflated at the recommended rated burst
pressure up to 16 atm with dwell time of 60 s. After bal-
loon removal, vessel patency was completely restored,
without flow-limiting dissection; angiographic residual
stenosis <30%; Cx-OMB?22 (Fig. 6) TIMI 3, MBG 3, TTG
0. Taking into account the persisting angina pain after
PCI of Cx-OMB?2-3, and the absence of ST segment reso-
lution on the inferior wall on ECG, the intraoperative
council Heart Team decided to perform single-stage PCI
of the critical mid-RCA lesion. In order to achieve reca-
nalization of the lesion and considering the anomalous
RCA branching, a JR 4.0 guiding catheter was placed
non-coaxially in the ostium after multiple attempts, and
then a coronary guidewire was advanced through the
catheter as distal as possible to the critical mid-RCA
stenosis for recanalization. A 2.5-15 mm NC balloon

Fig. 8. RCA: TIMI 3, MBG 3, TTG 0.

was delivered through the guidewire for repeated predi-
lation and optimal lesion preparation (DCB Consensus
2020), and then inflated at the recommended rated
nominal pressure up to 8 atm.

Taking into account the above rationale, a 2.5-20 mm
sirolimus-eluting Selution (Cordis) balloon was advanced
to the lesion (Fig. 7), and then inflated at the recom-
mended rated burst pressure up to 16 atm with dwell
time of 60 s. After DCB removal, vessel patency was
completely restored, without flow-limiting dissection;
the angiographic residual stenosis <30% (Fig. 8); RCA:
TIMI 3, MBG 3, TTG 0.

The early postoperative period was uneventful with
complete ST segment resolution on ECG, and relief of
angina symptoms. On the 6th day, the patient was dis-
charged in fair condition with the diagnosis: CAD.
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Fig. 9. CAG of the LCA (at 6-month follow-up). Fig. 10. RCA: TIMI 3, MBG 3, TTG 0.

Fig. 11. More than 95% stenosis in the middle third Fig. 12. 2.5-20 mm Selution DCB - LAD.
of the LAD.

Fig. 13. Less than 30% residual stenosis. Fig. 14. LAD dissection (type A, NHLBI).

KnuHndeckoe HabnoaeHve rnoaTarnHov rnoJsHoVM peBacKyspu3aumm Mmokapaa
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Unstable angina. Status post DCB-PTCA of Cx and RCA.
Stage 3 arterial hypertension, risk 4 CHF (NYHA func-
tional class). Chronic moderate iron deficiency anemia
(IDA). Stress-induced hyperglycemia. There was no
clinical worsening of angina within 6-month post opera-
tive follow-up. The patient was readmitted with ACS
without ST-segment elevation, and recurrence of pain
6 months after primary PCI - DCB-PTCA of Cx and RCA.
Emergency diagnostic CAG showed that at 6-month fol-
low-up, the patency of the previously balloon dilated
segments of the Cx (Fig. 9) and RCA (Fig. 10) was satis-
factory without signs of hemodynamically significant
stenosis or restenosis.

A guiding catheter was coaxially placed into the LCA
ostium, a coronary guide was delivered through the LAD
critical stenosis area, and predilation was performed with
a 2.5-20 mm NC balloon at the recommended nominal
rated pressure of 12 atm. Taking into account the primary
and secondary diagnoses, high bleeding risk, and diam-
eter discrepancy on CAG after PTCA, it was decided to
perform PTCA of the LAD using drug-coated balloon
(Fig. 11-14). A 2.5-20 mm Selution sirolimus-coated
coronary dilatation balloon was delivered at a rated
nominal pressure of 12 atm. After balloon removal, LAD
patency was completely restored with TIMI 3 flow. Control
CAG showed local non flow-limiting type A dissection
(according to NHLBI classification), without propagation
or thrombosis. RCA: TIMI 3, MBG 3, TTG 0. After com-
plete myocardial revascularization of the LCA using drug-
coated balloon, the patient was discharged on the 6th
day in fair condition. The patient was placed under active
follow-up with further intravascular imaging.

Discussion

Despite the numerous studies on DCB, clini-
cians still scrutinize the actual application of this
technique, and it requires further evaluation based
on updated data from multicenter international ran-
domized clinical trials and guidelines on DCB use in
various clinical scenarios.

Percutaneous coronary interventions using
drug-eluting stents still remain the gold standard
for the treatment of most coronary artery lesions
(1). Over the past decade, drug-coated coronary
balloons, which uniformly deliver antiproliferative
agents, are being increasingly used in various non-
stentable clinical scenarios, despite the high and
still single class of clinical evidence (1A) only for
hemodynamically significant in-stent restenosis
(2). Nevertheless, the growing experience of inter-
national multicenter randomized clinical trials
(hereinafter RCTs), observational studies, and case
reports show a reliably high safety profile, promis-
ing long-term outcomes in primary endpoints,
and the results comparable to the latest generation
of drug-eluting stents (3). The effect of metallic

“cage” in coronary arteries after stent implantation,
metal-associated spasm, risk of early and late
thrombosis, allergic potential of stent polymer, in-
flammatory process of endothelization of implanted
devices, negative vascular remodeling, annual
increase of in-stent restenosis rate after the first
year of successful implantation even with the latest
generation stents without intravascular imaging,
uncontrolled active neointimal hyperplasia, devel-
opment of neoatherosclerosis, complex extended
diffuse lesions, as well as de novo lesions and le-
sions in small vessels in chronic and acute coronary
syndromes, still remain limiting factors for wide use
of stents in various clinical scenarios (4). Given the
above-mentioned reasons, increasingly advanced
coronary balloons with modern adhesive and drug
coating are emerging as the preferred endovascu-
lar treatment option, demonstrating efficacy not
only for in-stent restenosis but also in the following
clinical scenarios:

— Distal diffuse non-stentable coronary lesions
of the native vessels, in areas of potential future
cardiac surgical anastomosis, as well as in patients
with coronary lesions in native vessels after coro-
nary artery bypass grafting;

— Small-vessel (<2.7-2.5 mm) disease and dis-
crepancies in lesion diameters between invasive
coronary angiography and intracoronary imaging
findings;

— De novo stenotic lesions (5);

— Complex true bi- and trifurcation stenotic le-
sions involving significant side branches (Medina
1:1:1), multiple stents, implanted using provisional
techniques, and with high risk of stent thrombosis
and restenosis (6);

— Patients with high bleeding risk according to
ARC-HBR (7);

— Patients with chronic calcified extended le-
sions with high risk of prolonged metallization,
thrombosis, and restenosis;

— Comorbid patients with severe concomitant
diseases, high drug load, patients noncompliant to
long-term dual antiplatelet therapy, as well as pa-
tients undergoing elective surgical interventions
with a high bleeding risk or refusing alternative op-
erations such as aortocoronary bypass or stenting.

The relevance and efficacy of drug-coated bal-
loon angioplasty in patients with acute coronary
syndrome with or without ST-segment elevation on
ECG have been evaluated in numerous interna-
tional randomized trials and observational studies.
However, the limited use of DCB-PTCA is currently
the determining factor for the absence of this tech-
nique in clinical guidelines.

This heterogeneous and expanding patient pop-
ulation requires an individualized approach to the
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assessment of lesion using noninvasive and intrac-
oronary imaging techniques, thorough intraopera-
tive preparation of the lesion area by various known
techniques (noncompliance, scoring, cutting bal-
loons, rotational atherectomy, transcatheter intra-
vascular lithotripsy), as well as a personalized PCI
technique: Isolated implantation with a drug-coat-
ed balloon or in combination with a drug-eluting
or bioresorbable stents (hybrid PCI), following the
contemporary“metal free PCI” concept.

The author of this clinical case report describes
an example of an individualized endovascular treat-
ment approach — effective and safe primary percu-
taneous intervention — staged complete myocardial
revascularization using drug-coated balloons in a
patient with acute coronary syndrome and high
bleeding risk.
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LleHTPaJibHbIX BeH B peHTreHorpaduiyecKkom
onepauMOHHOMW U NOA Y/IbTPAa3BYKOBOW HAaBUraLUEMH,
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NOPT-CUCTEM
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Currently, central vein puncture and catheterization, as well as implantation of subcutaneous port systems in
cancer patients for long-term chemotherapy are performed by endovascular surgeons and anesthesiologists.
The use of port systems significantly improves the quality of life of cancer patients as they can receive course
treatment and still maintain their usual lifestyle. Eventual complications can be prevented if the surgical
procedure is performed by an experienced specialist. In this article, we discuss possible complications both
during the intraoperative stage and in the course of port system use.
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MpaBunbHas MMNIaHTaums, UCNONb30BaHME U
yX0[, 3a MOPT-CUCTEMON UrPaIoT BaXHYO POJb AJ1s
npenoTBpaLLEHNS PAHHMX U MO3OHUX OCTIOXHEHWIA,
Hanbonee pacnpocTpaHeHHble pPaHHWE OCIOXHe-
Hus (<30 gHel) BKIOYAOT HEMpaBUAbHOE pPacno-
JIOXEHWE KaTeTepa B BeHe, nepdopaumio C apTepu-
anbHbIM MOBPEXAEHNEM, MHEBMOTOPAKC, reMoTOo-
pakc, MOBPEeXAeHWe rpygHoro numdaTnyeckoro
npoToka unn gaxe TamnoHaay cepgua. MosgHumum
OCNIOXHEHUSMU ABNATCSH MHDEKUMN, TPOMOO3 Ka-
TeTepa, TPOMOO3 U CTEHO3 COCYOOB, MEPESIOM C
aKCTpaBasauuvein unm murpauuen katetepa, aMoo-
Mg maTepuranom Kkatetepa.

PeHTreHorpaduyeckas Bu3lyanusaums crtana
BECbMa akTyasibHOM Npu MWHTPaonepaunoHHON
OLEHKE M nocnenyoLwemM HabnogeHnn ons BblisB-
JIEHNS BO3MOXHbIX OCJIOXHEHMIA N NaHMPOBaHMUS
NX YCTPaHEHMS, HANPMMep B Clly4yae Murpaumm ka-
TeTepa.

KniouyeBble MOMEHTDI

LleHTpanbHble BeHO3Hble NopThl OblNY BrepBble
npeacTasneHbl B 1982 I, B HACTOSILLLEE BPEMS OHU
LUMPOKO MCMNONb3YITCS, 0COOEHHO Y OHKOJIOrMye-
CKUX nauneHToB. Ond CHUXeHUs Konn4ecTBa OC-
JIOKHEHWNA NPU UMMNaHTaUUK NOPT-CUCTEMBI Cle-
OyeT 1Cnonb30BaTh YAbLTPA3BYKOBYIO HaBUraLMIO,
MHTPaonepaumOHHbIN PeHTreHorpaduyecknii KOH-
Tponb (C-pyra, aHrnorpad). CocyamcTbiini AOCTyn
NPeanoyYTUTENbHEE YEPE3 BHYTPEHHIO SPEMHYIO
BEHY (C MPOTUBOMOJSIOXHOW CTOPOHBI OT OCHOBHOIO
OHKONOrMYECcKOoro npouecca npyu Metacrasax nio-
CKOKJIETOYHOro paka rosiosbl 1 wewn). oeansHoe
NOJIOXXEHME KOHYMKA KaTeTepa — ANCTanbHasa 4acTb
BEPXHeWn Nonoi BeHbl (Huxe budypkaumm Tpaxem 1
BblLLE NPaBoro npeacepaus).

PasnnyatoT OCNOXHEeHUs umnnaHTauumM nopT-
cuctem paHHue — <30 gHen nocne MMNaaHTauum
N OTCPOYEHHble — > 30 OHe, KoTopble BCTpeyatoT-
cs y 33% naumeHToB. Hanbonee pacnpocTpaHeH-
HbIMU OTCPOYEHHBLIMU OCTTIOXHEHUAMU SABASAOTCS

NHDEKUMN N TPOMOO3, CBSI3aHHbIE C KATETEPOM.
Lna nx npoeunakTukn BaxHyo posib UrpaeT npa-
BUNbHBIA yX04, 3a MOpPT-CMCTEMOW: 00paboTka
KOXW nepef yCTaHOBKOM WMbl, MUCMNOJib30BaHNE
cneumanbHoin urnbl Nybepa, ee CMeHa B TeYeHue
3-5 gHen. Nocne yCTaHOBKM UMbl B KaMepy noprta
HeoB6X0AMMO NOJYYNTb KOHTPOJSIb BEHO3HOW KPOBU
(OTTAHYTL MOpLUeHb LwWnpuya), npu OTCYTCTBUK
KOHTPONS KPOBU — MEPEYCTaHOBUTL urmy. Mpn n3-
BJIEYEHUN UITIbl BAXHO MEPEKPbIBaTb KanesnbHULY
OIS UCKJTIOYEHUS monagaHvus B KNeT4yaTky gaxe
Masioro obbema xumuonpenapaToB. BbINOAHATL
NPOMbIBaHWE MOPT-CUCTEMbI OO U MOCNe ee Uc-
Nonb30BaHUS.

PekomeHayeTcs NpoBOAMTL MNAHOBYKO Mochne-
OMepPaLMOHHYI0 peHTreHorpaduio rpyaHon Knet-
KW, 4TO 0OYCNOBNEHO BO3MOXHbIMWN OCJIOXHEHMS -
MW N HU3KOW CTOMMOCTbLIO peHTreHorpadum rpya-
HOW KNEeTKu.

BeepeHue

MONHOCTbIO UMMNIAHTUPOBAHHbIE LIEHTPasIbHbIE
BEHO3HbIE MOPT-CUCTEMbI LUMPOKO MPUMEHSIOTCS Y
OHKOJOrMYeCKMX NaLUMeHToB, KOTOPbIM HEOOX0AMM
OOArOCPOYHBIA AOCTYN K LLEHTPabHbIM BEHAM 419
npopokuTensHon tepanun. B 1979 r. rpynnoi
oHkonoroB Bo rnaee ¢ D. Ensminger 6bin paspabo-
TaH NepBbl NPOTOTMN YCTPOMCTBA 411 BEHO3HOIO
noctyna. B 1982 r. J.E. Niederhuber v coasT. onu-
canu NpUMeHeHne B KIIMHNYECKOI NpakTuKe OaH-
HbIX YCTPOWCTB, KOTOPblE WUMMMAHTMPYIOTCS Nop,
KOXY Ha rpyaHoM cTeHke (puc. 1a). Janee s 1988 r.
noktop Pobept BynbepH B CLLIA ycoBepLLEeHCTBO-
Basl CUCTEMY BEHO3HOI0 NOPTa, KOTOPYIO OH 3ana-
TeHToBan B 1989 r.

NMnnaHTMpoBaHHble MOPT-CUCTEMbI COCTOST U3
Kamepbl nopTa M NPOBOAHUKA-KaTeTepa O/1s BBe-
OEHVS XXNOKNX NEKaPCTBEHHbIX CPeACTB (pnc. 16).
Takoro poga onepaTtvMBHOE BMELLATENIbCTBO Bbl-
NMOSIHAETCH B YCJIOBUSIX CTEPUNBHOM aHrnorpadu-
4yecKOol onepauymoHHON NOL MECTHON MHUNLTPa-

BO3MOXHbIE OC/I0XXHEHMST MYHKLUMN 1 KaTeTepu3aummn LLeHTPaslbHbIX BEH B PEHTIeHOorpapunyeckomn

ornepaunoHHOM v o4 yJibTpa3ByKOBOV HaBUraumnew. ..
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Puc. 1. a - J.E. Niederhuber, 1982; 6 — 6nok-cxema pacrnosioXeHUs U KamMepbl NnopTa,
nrbl 1 NPOBOOHMKOBOIO KateTepa. UcrodHukn doto: hitps://en.wikipedia.org/wiki/John_E._Niederhuber;
https://www.magonlinelibrary.com/doi/10.12968/bjon.2011.20.Sup4.512

LMOHHONM aHecTe3nen. MNMpu apekeatHoM 06e360-
JIMBaHMM NAUMEHTbI, Kak MPaBuio, HE UCMNbITbIBAIOT
anckomoopTta. OnepaunoHHas Gpuraga MOXeT
COCTOSITb M3 XMpypra (Bpaya no peHTreHaHOoBa-
CKYNSIPHBIM ANArHOCTUKE U JIEYEHMIO) N MEONLMH-
cKoW cecTpbl. O6A3aTeNbHbIM YCNOBUEM B YCMeLL-
HOM MMnMaaHTauMm SBASOTCA YyNbTPa3ByKOBas Ha-
BUrauus ©n peHTreHorpaduyeckmin annapart
(C-myra, cTaumoHapHbI aHrmorpaduydeckumii anna-
paT) O KOHTPOJIS KateTepa B MarnmctpasibHOWn
BeHe (1).

TexHuU4eckne ocobeHHOCTH

JocTyn K nopT-cucTeME BO3MOXEH C MOMOLLLbIO
crneumasnbHON UMbl, KOTOpasi MO3BONAET NPOKasibl-
BaTb KOXY M CWUIMKOHOBYID MeMOpaHy mnopT-
kamepbl. [POKOJT KaMepbl OOSIKEH NPOBOANTLCS B
CcTepuibHbIX ycnoBuax. Kpome Toro, naumMeHTam He
TpebyeTcsa BHeLLHAS noBaska B 06n1acTu nopTa, u
nocne yaaneHus Uribl MM paspeLleHo 3aHMMaThbCs
06bI4HLIMY AgNaMu, TaKUMU Kak NPUHATME ayLia v
nnasaHue. bnarogaps NOAHOCTBIO MOAKOXHOMY
PacrosioXeHNo 3TK MOPT-YCTPOMCTBA OCTalOTCS
HeBUAMMbIMU (2—-4).

Puc. 2. Habop ana wnmMmnnaHtaummn
nopt-cuctembl Celsite B. Braun.
1 — vHTpoaplocep B cbope ¢ ByXoMm;
2 — TyHHennaTop; 3 — MNyHKUMOHHas
vma; 4 — ABe UMbl ANs 3anofIHEHUS
Kamepbl nopTa 1 katetepa; 5 — nep-
xanka gns My@Tbl; 6 — nneTeHbln
NPOBOAHMK C G-KOHYMKOM; 7 — KaTe-
Tep; 8 — wnpuy; 9 — kamepa nopT-
cuctembl; 10 — nBe MydThl KpenneHus
katetepa; 11 — urna l'ybepa c kateTe-
poM. POTO 13 NIMYHOrO apxmBa.

Ncnonb3oBaHne MNoOpT-CUCTEM MMEET HU3KWIA
pUCK 3KCTpaBasaumm n MHGULMPOBAHUS Npu BBE-
OEHUMN BHYTPMBEHHbIX XMMMOTEPANEBTUYECKNX
npenaparToB 1 NapeHTepanbHOro nNuTaHng (5).

Ons Halwmx naunMeHToB NPou3BOAUTENM Npea-
cTaBuaM 6OONbLUOE MHOXECTBO MOPT-CUCTEM.
Kamepbl nopT-cuctem mMoryT ObiTb U3 NnacTuka c
NOrpy>XeHHOM MeTaNNYECKON KaMepon AN Urfbl,
NOSIHOCTbIO METANINYECKME, a TaKKe Pa3HOWN KOH-
durypaumm — Kpyrnable, KOHYCHbIE, MHOrOYrofb-
Hble. 1o kpasm kopnyca NopT-CUCTEMbI PacMoo-
XeHbl 0TBEPCTUS ANs dUKcaumm WOBHLIM MaTepU-
anom Kk dacummn. HekoTopble MOAENN UMEIOT Ha
NMOBEPXHOCTU CUJIMKOHOBOM MeMOpaHbl BbICTYMbI,
obneryaiwoLume ero obHapyXxeHue npu nanbnaumm
KOXW ANS BBEAEHUS UMbl. Pa3Hble Npon3BoanTenu
NopT-CUCTEM YTBEPXOAIOT, YTO CUIMKOHOBAs MeM-
OpaHa Ha MNOBEPXHOCTM MOpTa paccymMTaHa oT
1000-2000 BKOJSIOB 1 3aBUCUT OT AMaMeTpa UMbl
My6epa 19, 20, 22 G. Takke Ha MHOIMX NOPT-CUCTEMAX
HaHeceHa MmapkupoBka “MRI”, 4yTo 03HavaeT coBme-
CTMMOE MPUMEHEHNE AN MarHUTHO-PE30HAHCHbIX
TomMorpaduyecknx mnceneposaHuin (MPT). Hanpu-
Mep, Npor3soaunTens B. Braun (puc. 2) aeknapupy-
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Puc. 3 a, 6. YnbTpa3BykOBOE aHMMOCKaHNPOBaHMe cocyaoB Wwen. 1 — BHYTPeHHsA apeMHast BeHa; 2 — 06L1asi COHHasi
aptepus; 3 — dpacumsa wen. PoTo N3 NMYHOro apxmea.

€T O TEXHUYECKMX UCMbITAHUSAX CBOUX YCTPOWCTB,
roe 3asiBisieT, 4TO0 CTaTU4YEeCKOe MarHWTHOe nosne
DOJIKHO ObITb 1,5 1 3 Tn; MakcUManbHbIN NPOCTPaH-
CTBEHHbIN rpagneHT marHmntHoro nons — 710 faycc/
CM WIN MEHEE; MakCUMaJSbHbI YPOBEHb MOMIOLLE-
HUS n3nydeHnsa Tenom yenoseka (SAR) B TeveHune
15 MuH ckaHupoBanusa — 2,9 B1/kr. Kartetep cucte-
Mbl OblBAET CUJIMKOHOBbLIW, NMOIMYPETAHOBLIA U ApP.
B kaxaom Habope 0653aTeNibHO NPUCYTCTBYIOT CO-
eoVHUTENbHbIE PUKCUpyoLLME MYPThI.

Mocne acentuyeckon 06paboTKM OnepaumoH-
HOro Mnons 4fas AOCTyna M pasMeLleHust kamepsl
NOPT-CUCTEMbI BbINONHAETCH YbTPa3BYKOBOE UC-
cnepnosaHue (Y3W) cocyamcToli cuctemMbl GOKOBOWA
NMOBEPXHOCTW LLIEN WM MOAKIIYMYHON obnacTtu
NNHENHBbIM JaTynkoM. [loaoKoXHaAsa knertyaTtka B
OaHHOM 06nacTn He BblpaXeHHas, NO3TOMy 3TU
CErMeHTbl XOPOLWIO AOCTYMHbI AN aKyCTUYECKOro
okHa. [anee BbIMNOJHAETCA WHOUABTPALUNOHHASA
aHecTe3uns — MeCTO NpeanonaraemMoro ykona, TyH-
Hens ans NpoBOAHMKA N KaMepbl MOPT-CUCTEMBI.
Mof KOHTPONIEM YyNbLTPA3BYKOBOW HaBurauuu rnpo-
N3BOAUTCS MPOKON KOXW, MOAKOXHOM KneT4aTku
N BHYTPEHHEN SAPEMHON BEHbl MYHKLMOHHOW UION,
COEOMNHEHHOM LLNPULEM C GU3NONOrNYECKNM PACT-
BOpPOM. 34€eCb Hago NMOMHUTbL O PSAOM pacnoso-
XXEHHOI O0OLEN COHHOW apTepun M BO3MOXHOM
HanM4YMM B €€ MNPOCBETE aTepPOCKIEPOTUYECKMNX
6nsawek, 0COOEHHO Yy MOXWNbIX NaumMeHToB. Cama
NMYHKLUWS COHHOWM apTepuu He onacHa. [Mpu nocty-
MiIeHnM anom KPOBU, KOTOpas CaMOCTOSITENbHO
MOXET “cMeLlaTh” NopLleHb LWnpuLa, HeoOXoaMMOo
N3BfIeYb NMYHKLUMNOHHYIO UMY U BbINOJHUTL NasbLe-
Bblil reMOCTa3 B Te4eHne 5—7 MUH 1 MOBTOPHO Mpo-
n3sectn Y3WM ¢ BbINOAHEHMEM NyHKUMK. pn BbI-
PaXKeHHOM MOOKOXHOM reMaTtome ny4ylle CMEHUTb
MecTo gocTyna. Ha puc. 3 npencraBneHbl ynsTpa-
3BYKOBbIE CKaHOrpamMMmbl COCYAO0B LUeW ABYX Naum-

€HTOB, Ha KOTOPbIX BU3yaniM3npoBaHbl NOLKOXHbIE
TKAHW N MarucTpasnbHble cocydpl weun. B ceoen
paboTe Mbl UCMOJIb3YEM YbTPA3BYKOBOW annapat
akcnepTHoro knacca General Electrik Voluson S 10.
Undpoii 1 obo3HayeHa BHYTPEHHSS SpemHas
BeHa. [lnameTp BeHbl pasHblii HA CHUMKax a 1 6
Jaxe npy OAMHAKOBOM arnmnapaTHOM YBEIMYEHUN.
Pa3HoCTb AvameTpa BeHbl MOXET OblTb CBA3aHa
C aHaTOMMYEeCKMMWN OCOBEHHOCTSIMU, Takxe cle-
OyeT OTMEeTUTb BEHbI claboro HanonHeHus (“cna-
jawowmecs” BeHbl), NOAoOHas CUTyaums NposiBs-
€TCs CAAaBNEHNEM CTEHOK COCYa U YMEHbLUEHVNEM
€ro NpocBeTa 3a CYET AaBJIEHNS AATYNKOM YNbTpa-
3BYKOBOrO annapara WavM NyHKUWOHHOM UMION Ha
MSrKne TKaHu, 4TO 3aTPyOHSAET NOJly4EHNE KPOBO-
TOKa M 3aBefeHMe NPOBOAHMKA, CBSAI3AHHO 3TO
C YMeHblLUeHNneM obbema LMPKYIMPYIOLWENA KPO-
B — 00€3BOXEHHble MNaLUMEHTbI, PeUManBUPYIO-
LMe KPOBOTEYEHUS M ApP., €CTb TaKOe MOHATME
Yy peaHnMaTtonoroB “Hegonut”. B Takux cnydasax
MOXHO NOMNPOCUTb NaumeHTa CAenatb BOOX M 3a-
nepxatb AbixaHue (npoba BanbcanbBbl, “HaTy-
XNTbCA”) AN HANOMHEHWS BEHbI KPOBbLIO U 00ner-
YEeHUs ee NYHKUUKU (NPpY NYHKUMM NOOKIOHNYHOWN
BEHbI AAHHbIA CNOCO6 TakKe NPUMEHNM).

Lindppoit 2 06o3HaveHa 06LL1as CoOHHasa apTepus.
CoHHas apTepusa pacnonaraeTcs no3aguy uim cooky
OT SIPEMHOM BeHbI (CNpaea, Cneea 3aBUCUT OT MO-
CTaHOBKM Jartymka), XopoLlo nynscupyet. Lingpon
3 nokasaHa audpdepeHLMpPoBKa NOAKOXKHO-XNPO-
BOIO C/10s1 — 3TO pacums Wweu (nnatmusma).

Bce nyHKUMWM BBIMOMHAOTCS MO METOAUKE
CenbamHrepa, a MMEHHO: Yepes UMy NpoBoANTCS
NJETEHbIN NPOBOOHUK, U MO HEMY YXE 3aBOOUTCSH
pas3pbIBHOM MHTPOAbIOCED (puc. 4). Hepes nHTpo-
ObloCep BBOAUTCHA KaTeTep, Ha MNPOKCUMASIbHBIN
Kpan HaknagblBaeTcs 3aXum Tuna “mockut”, ansg
TOro 4toObl He ObIO MNOCTYMNJIEHUS BO3ayxa.

BO3MOXHbIE OC/I0XXHEHMST MYHKLUMN 1 KaTeTepu3aummn LLeHTPaslbHbIX BEH B PEHTIeHOorpapunyeckomn
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Puc. 5. 1 - knounua;
2 — paspe3 KOXu Mo
OTHOLLEHMIO K NpaBou
Knounue; 3 — noakox-
Hoe pacnonoxeHue
nopT-cuctemsl. ©oTo n3
JINYHOrO apxmBa.

Puc. 4. Otanbl obecneve-
HUS COCYAMNCTOro AOCTyna.
a — GokoBasi NOBEPXHOCTb
weun, cnpaea; 6 — pacno-
noxeHune  aHruorpada,
MOCTaHOBKa YNbTPa3BYKO-
BOro JaTyuka, Harnpasne-
HME MNYHKUMOHHOW UMbl
B — MNYHKUWSA BHYTPEHHEN
SAPEMHOW BEHbI C BEHO3HOMN
KPOBbIO B wnpuue;
I — YCTAHOBJIEH MHTPOAbIO-
cep v kaTeTep Mo npoBof-
HUKY. DOTO W3 JNIMYHOrO
apxvea.
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ght position of the tip
of the catheter

Puc. 6a, 6. OnTManbHoe pacnofioXeHE HAKOHEYHVKA KaTeTepa NOPT-CUCTEMbI B BEPXHEN MOS0 BEHE.
WcTounuk doTo: Petersen J., Delaney J.H., Brakstad M.T. et al. Silicone venous access devices positioned with their tips high in the superior vena cava
are more likely to malfunction. Am. J. Surg. 1999; 178 (1): 38-41. https://doi.org/10.1016/s0002-9610(99)00124-5

Cnepyowmm atanoMm GOpMUPYETCH MOAKOXHbINA
kapMaH. KoXHbI pa3pes BbINOJHAETCS B NOOKIO-
ynyHo obnacTu, pacnonaraeTcs napasiesibHO
KJtO4MLLE (CrpaBa nm CfieBa) Ha 2 CM HXKE OT Hee.
LLinpuHa paspesa 3aBUCUT OT guameTpa Kamepbl
nopt-cuctembl. PopmmnpoBaTtb KapMaH MOXHO OBY-
M cnocobamu: KoarynsaTtopoM U KynepoBCKMMU
HOXHWULAMU, NMapasniesibHO OCYyLLEeCTBNSAA reMOoCcTas
B paHe. TyHHeNsTopoM MNPOBOAMTCS KaTeTep MoL
KOXeW, HagesaeTcs pukcupyoLwas mydTa n coegu-
HSeTCA C Kamepown nopTa. B aTton obnactn coeau-
HEHWS OOBOJIBHO NPOYHBIE, KpaHe pefko BO3HMKA-
eT aKcTpasasaums. Pukcmpyetcs kamepa nopra 3a
cneumanbHble OTBEPCTMS K dacumm Hepaccachl-
BaIOLMMCS LLOBHbIM MaTtepuanom. 1o kpako pukeu-
pytoLen MydTbl ECTb TEXHONMOMMYECKas BbleMKa A5
dukcaumm nPOBOAHMKA LLIOBHLIM MaTepPUasiom.
MoakoxHasa knetyaTka CLUMBAETCS ABYMSI psaamMu
LLIBOB, HAK/1AAbIBAKOTCS LLBbI HA KOXXY.

[Mon, peHTreHorpadunyecknmM KOHTPOSIEM OTMe-
pseTcs U OTCeKaeTCs NULWIHAS OJIMHA KaTeTepa
nepen ero COeOVHEeHVWEM C Kamepor nopTa.
Kamepa yknagplBaetcs B 3apaHee MOAroTOBJEH-
Hoe floxe (puc. 5).

Mocne nmnnaHTaumm NOPT-CUCTEMbI BbINOSHS-
eTCs aHrmorpaduyeckmnin KOHTPOJIb KAMepbl 1 pac-
NONOXEHNST KaTeTepa B BEPXHEN MONON BEHE
(BINB), BBOAMTCS KOHTPACTHOE BELLECTBO A8 Noa-
TBEPXAEHUS MPOXOAUMOCTU N TEPMETUYHOCTU
BCeW cucTembl. B pesynstate Takmx MaHUMynaumm
B OTAENEHUU aHruorpacdum B fanbHENLWeM OTCYT-
CTBYET HeOOXOAMMOCTb [AOMONMHUTENBHOIO KOH-
TPONSt peHTreHorpadum U BelMOIHEHNSA KOMIbIO-
TepHorToMorpadumnocne onepauuun. lMokasartenu
OCJI0XKHEHU MOXHO CHU3UTb, NCMOJIb3Ys XOPOLLO
pa3paboTaHHY0 NPOLLEAYPY, OMbITHbIX COCYANCTbIX
XUPYProB, acenTUYecKylo cpedy, NYHKUUIO MO
YNbTPA3BKOBbIM KOHTPONEM U (QIIOOPOCKONNIO

C KOHTPACTHbIM BellecTBOM (6-9). KoHe4yHo, naxe
Nnocfie XOPOLLO BbINOJIHEHHOM MMMAAHTaLMN NOPT-
CUCTEMbI HEOOXOOMM afekBaTHbIA M FPaMOTHbIN
yxo/, 4TOoObl n30exaTb OCNOXHEHWNN, KOTOPbIE, MO
OAHHBIM HEKOTOPbIX aBTOPOB, PErMCTPUPYIOTCH B
27% cnyyaes (10-13). Mo MHEHWIO psaa aBTOPOB,
y MauMeHTOB C remMaTtosliorMyeckumMm 3fokade-
CTBEHHbIMM HOBOOOPa30BaHMAMU C TPOMOOLIUTO-
neHnen oTMevancs 6onee BbICOKNA PUCK MHDULIM-
pOBaHUS N PaHHEero ypaneHus kartetepa rnocne
nmMmnnaHTauum nopta. MegnaHHas BbKMBAEMOCTb
NauneHToOB He 3aBUCUT OT OCJIOXHEHWIN, CBSA3aH-
HbIX C UMMAaHTaLMEN NOPT-CUCTEMBI (14).

He cyliecTByeT 06LENPUHATOrO onpeneneHus
naeanbHOro MOJIOXEHUS KOHYMKa KaTeTepa.
OpHako yTBEpXOaeTcs, 4TO KOHYMK KaTeTepa
nopT-CcUCTEMbI Hanbonee naeanbHO pacnonaraeT-
cs B AucTanbHoi 4yactu BIMB. Bonbluoli 06bem
KPOBM B BEHE LLIMPOKOro kanubpa HememnsieHHO
pa3baBnsieT BBOAMMOE JIEKAPCTBO N CHUXKAET PUCK
NoBPEXAEHNSI COCYA0B. ITO 0COOEHHO BaXKHO AN
XUMNOTEPANEeBTUYECKNX MNpenapaToB, KOTOpble
BBOLSATCH B PacTBOpPax C BbICOKOW OCMONSASIbHO-
CTblo. MI3BECTHO, YTO OHW MOBPEXOAT COCyan-
CTYIO CTEHKY C MOCNEAyLLMMM BOSMOXHbIMU OC-
JIOKHEHUSAMMW, TaKUMU KaK MHPEKLMS UAN BEHO3-
Hbli TPOMOO03, CreaoBaTeslbHO, HEOMTMMasbHOE
MOJIOXEHNE KOHYMKa KaTeTepa MOXEeT MPUBECTU
K OTCPOYEHHbIM OCNOXHEHUAM (15).

Mo pmaHHbIM J. Petersen u coasT.: “3Hau4nTENb-
HOEe YyBeNM4YeHWe 4ucna OCIOXHEeHWUn Habnopa-
JIOCb B TEX CAy4asix, KOrga HakOHEeYHMK KaTeTepa
pacnonarancsa 6osblle, YeM Ha 4 CM BbilLe MecTa
CoefMHEHNs NpaBoro npeacepams U BEPxXHen no-
Novi BeHbI” (puc. 6) (16).

Ha peHTreHorpammax rpyaHom Knetku auc-
TanbHas Yactb BIB BbicTynaeTt Hag npaBbiM MaBs-
HbiM OpoHxoM. Takmm 006pa3oM, pasMeLlleHne
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Puc. 7 a, 6. imMnnaHTaums nopT-cMCTEMBI NPaBbIM NMOAKIHOYMYHBIM AOCTYNOM. A — PaCroJIOXEHNE KaMepbl MopT-
CUCTEMBbI B MPaBOM NOAKMIOYMYHON obnacTn; B — Tpaxes 1 npaBbiii rasHbii 6PoHX; C — AUCTanbHbIN HAKOHEYHWK
kateTepa. CTpesnkol nokasaH BbIXOJ, KOHTPACTHOIO BELLEECTBA B BEPXHIOKO Mosyto BeHy. PoTo 13 nuyHoro apxmea.

HakoOHe4YyHMka Ha nepecedyeHun BIB mn npaBoro
rnaBHoro 6poHxa obecrneynT agekBaTHOE Mo3u-
LUMOHMPOBaHME. Bo BpeMs BbLINOMHEHUS aHMMo-
rpadpun, a MMEHHO 3aMOJIHEHUS KOHTPACTHbIM
BELLECTBOM MOPT-CUCTEMbI, AOJHKHO OblTb BUAHO
NOSIHOE KOHTPACTMPOBaHME KaMephbl NopTa 1 kate-
Tepa, rae KOHTpacT cBo60AHO BbixoamT B BIMB.

Ha npepncraBnieHHbIX aHrmorpaMmmax nposae-
MOHCTPUPOBAHO Hambosiee ONTUManbHOe pacrno-
JIOKEHMEe HaKOHEYHMKa KaTeTepa C y4eTOM mnccne-
OOBaHMN N PEKOMEHOALMI BbILLEYNOMSIHYTHIX aB-
TOPOB (puc. 7). MNpwv BEINOAHEHUN pEHTrEHOrpadun
BO BpPeMS ONepaTUBHOIO Ie4YeHUs Tpaxes 1 GPOHXM
XOPOLUO BU3yanuaunpytoTcs. Takum o6pa3om, BO3-
MOXHa MMMJaHTauus katetepa no OpueHTUpam
Tpaxen (onTMmanbHOE PacrnofioXeHne Huxe 6u-
dypKauum Tpaxen n Bollle NpaBoro npencepans).

OcnoxxHeHus

Haw mnnioctprpoBaHHbIi 0630p AEMOHCTPU-
PYET OCNOXHEHWS, KOTOPbIE MOIYT BO3HUKHYTb BO
BPEMS M MOCAE UMMNAHTAUMM BEHO3HbIX MOPT-
cucteMm (cm. Tabnuuy), NOCKOSIbKY 3HaHWE BO3-

TaGamua. OCnoXHeHWs nocie UMNIaHTaumm NopT-CUCTEMBI

MOXHbIX OCJIOXXHEHWUIA SBNSETCHA NPEennoChISIKON
ONs X NPeaoTBPaLLLEHS.

OCnoXHEeHNs1 BEHO3HbIX MOPT-CUCTEM OENATCS
Ha nepunpoueaypHble — paHHue (<30 gHen nocne
UMMNAaHTauum) n NOCTNpoLEenypHbIE, NN NO3OHNE
ocnoxHeHnns (>30 gHen). OCNOXHEHUS MOryT
ObITb KaK He3HayMTesbHble, TaK U 3HAYNTESbHbIE.
HesHaunTenbHble OCNOXHEHUS — 3TO COObLITUSA,
KOTOpble He TPebyloT OONONHUTENIbHOW XUPYPrn-
4YeCKOW, MHTEPBEHLUWNOHHON WX MeaMKamMeHTO3-
HOI Tepanuu 6onee 24 4, Torga Kak 3HAYUTENb-
Hble OCJIOXHEHUS TPEOYIOT XMPYPrMieckoro BMe-
LIaTeNnbCTBA, OJIMTENbHOW MeOUKaMeHTO3HON
Tepanuu, npedbiBaHna B O0nbHULE Gonee 24 Y
WNn gaxe NpuBoAsAT K cmepTu. femoTopakc u
NHEBMOTOPAKC ABNSIOTCSA Hanbonee cepbe3HbIMMU
OCNOXHEHNAMN,

O6was yacToTa OCNOXHEHUI, Kak co00LLaeTcs,
cocTaBnsieT 7,2-12,5%, npn atom Hanbonee pac-
NPOCTPAHEHHON dABNFeTCd WHpeKunsa nopTt-
cuctembl (3, 16). C yactotoinn 5-18% TpOom603,
CBSI3aHHbIN C KaTETEePOM, TaKXe SABNSETCH OTHOCU-
TeNbHO PACMPOCTPAHEHHBIM M He 00a3aTenbHO

PaHHue ocnoxHeHus

Mo3aHue ocnoXxHeHus

HenpaBunbHOE pacnonoxeHne (BHYTPUBEHHOE,
BHYTpUCcepae4Hoe)

Aputmuns

Mepdopaumsa n kpoBoTeyeHne (reMoTopakc,
NHEBMOTOPAKC, TamMnoHaaa cepaua)

MoBpexaeHne rpyaHoro nMM@aTnyeckoro NPoToka
BoanyLiHas ambonus
ApTepranbHOE pPacnosioXeHne

NHbekums kamepsbl 1 kaTeTepa nopT-CUCTEMbI

BeHo3HbI Tpom603, TPoMB03aMO0MS NEFOYHON apTepum
3aulemneHve katetepa, Nepesiom, MmurpaLms

Tpomb03 kaTeTepa
BosanyLiHas ambonus
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Puc. 8 a, 6. HenpaBuibHOEe BHYTpMUCOCYONCTOE
pacrnonoxeHne katetepa. POTO M3 JINYHOrO
apxuBa.

TpebyeT aKcnnaHTaumm katetepa. B 3aBucrmocTu
OT HEOOXOAMMOCTU LIEHTPASILHOrO JOCTYNa, QYHK-
LMOHANIbHONO COCTOSIHUSI KaTeTEPHON CUCTEMb,
0630pa NPOTUBOMOKa3aHWI K aHTMKOAryisaumm u
COCTOSIHUS NaLMeHTa fanbHelLlee BegeHne 401X-
HO 06CyXXaaTbCs UHAMBUAYaNbHO (17).

HenpaBunbHOe pacnonoxeHune KateTepa

HenpaBunbHOE pacnofioxXeHne katetepa w3
NOAK/TIOYMYHOM BEHbI B UNCUNATEPASIbHYIO BHY-
TPEHHIOI SIPEMHYIO BEHY M HAoOOpPOT AeNCTBU-
TENbHO MMEET MECTO, a TakXXe B HEMapHYIO BEHY,
BHYTPEHHIOIO FPYOHYIO BEHY U NIEBYIO BEPXHIOK
MeXpebepHylo BeHy, MJIEYEerofioBHYID BEHY.
HenpaBunbHOe pacnosnioxeHue OoNXHO OblTb ner-
KO pacro3HaHO BO BPEMS PeHTreHorpadum nnm Ha
nocrieonepaumoHHblX nepefHe3aHNX PeHTreHo-
rpamMmmax rpyaHon KneTku.

Ha puc. 8a npeactaBneH pesynstaT (Gnioopo-
ckonun, koTopas Oblia BbINOSIHEHA NOC/E MMMNIAH-
Tauum nopT-cucTemMbl. benonm cTpenkon ykasaHa
NeTns B MNJe4YEroslOBHOM BEHe. Takoe HEeKOPPEeKT-
HOe pacnosioxeHne HabngaeTcs NpU MMNIaHTa-
umm nopTt-cuctemol No IKM-MOHMTOPY, T.€. MHTpa-
OMEPALMOHHO XMPYPr HE BUAUT HACTOSLMIA XOn4,
N HanpaeneHMe MpOBOOHMKA W KaTeTepa.
Ha puc. 86 npeactaBneHa aHrnorpamma katetepa,
neTns KOTOPOro pacroJsioXeHa B NOAKOXHO-XNPO-
BOW KJleTyaTke, a HAKOHEYHWK KaTeTepa HanpasiieH
WHTpakpaHeasnbHOo. [ToBOAOM O AUArHOCTUKMK AB-
NANNCb FON0BHbIE 60N, CBA3AHHbIE C BBEAEHNEM
JIEKapCTBEHHbIX MPEnapaTos.

Ha puc. 9a nokazaHo KOPOTKOE PacrnonoxXeHme
KkateTepa B Ne4eronoBHOM BEHE, TAKOE Pacnono-
XEHME ABNSETCS NPEAMKTOPOM K PaHHEMY TPOM-
6006pazoBaHuio. Ha puc. 96 mMcnonb3oBaH noa-
KJMOYMYHBIM LOCTYM, OAHAKO ONCTaNbHbIN Kpan Ka-
TeTepa MMMAAHTUPOBAH B MPaBYID BHYTPEHHIOW
SIPEMHYIO BEHY.

BeHO3HOE HenpaBWbHOE PachofioXEeHne AOo-
BOJIbHO PacnpoCTPaHEHHOE OCIOXHEHME, KOTOPOE
He BbIfABJIEHO Ha 3Tare onepaunun — HeT PeHTreHo-
JIOrMYecKoro KOHTPONS, HECOOTBETCTBME PEKO-
MeHOaunam no nMnJjiaHTaunm nopT-CUCTEM. B pe-
3ynbrate Takux OCJIOXXHEHUIA PEeHTreHaHa0BaCKY-
JIIPHbIE XMPYPT Y BbIHYXXOEHbI BbINOMHATL yaaneHne
NopPT-CUCTEMbI U MCNONb30BaThL APYroM AOCTYM.

Heobxoa1MmMo NoMHUTL 06 aHOMaNMK Pa3BUTUS
BEHO3HOW cucTtembl BIB. Mog peHTreHorpaduye-
CKMM KOHTPOJIEM JIErKO ONpPenenvTb HenpaBuibHOE
CTPOEHME C MOMOLLbIO KOHTPACTHOMO BELLECTBA.

MpoxoxaeHne BEHO3HONM TPyOKkM natepasibHO
K Oyre aopTbl MOXET yKadblBaTb Ha nepdopaumio,
HO TakK>Xe MOXeT HaGJ'HO,EI,aTbCFl Y nauneHToB C nep-
cuctupytowei nesow BB (puc. 10). PaamelleHne
nopTta 4epes3 NEeBYIO MNOAKIIOYUYHYIO apTepuio
B nieByto BB camo no cebe He siBnsgeTca Henpa-
BUJIbHLIM MO3ULMOHNPOBAHNEM, HO HEOOXOAMMO
[oKasaTb BEHO3HbLIN ApeHax nesoi BIB B kopo-
HapHbIN CUHYC 1 NpaBoe npeacepane. B Heckonb-
KMx cnydasix ObIN0 NokKasaHO JieBonpeacepaHoe
apeHnpoBaHme nepcuctupylowen nesom BIB
(18-20), 4TO MOXEeT okasaTbCs katacTpoduryec-
kUM B cnydyae TpoMm603a unm nepenoma katetepa
n amMobonumu.

BO3MOXHbIE OC/I0XXHEHMST MYHKLUMN 1 KaTeTepu3aummn LLeHTPaslbHbIX BEH B PEHTIeHOorpapunyeckomn
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Type | Type ll

Type llla Type llib

Puc. 10. AHaToMmyeckme BapmaHTbl BEPXHE Noson BeHbl. 1 — NpaBas BEpPXHANA rnosas BeHa; 2 — npa-
Basi NOAK/IOYNYHAS BeHa; 3 — npaBas BHYTPEHHAS ApeMHas BeHa; 4 — neBas BHYTPEHHSAS gpemMHas
BeHa; 5 — neBas noakno4MyHasa BeHa; 6 — 6e3biMaHHas BeHa (Tun iiib — BeHa o6nMTepupoBaHa unm
OTCYTCTBYET); 7 — NleBasi BEPXHSAS Nofasi BeHa; 8 — KOPOHAPHbIN CUHYC; 9 — HUXXHSAS nonasi BeHa.
McTtoununk poto: Guerrot D., Hanoy M., Godin M. Haemodialysis catheterization via type Il persistent left superior vena cava. NDT
Plus. 2008, 1 (2), 100-102. https://doi.org/10.1093/ndtplus/sfm031
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HenpaBunbHOe pacnosioxeHue Katetepa

B cepaue (apuTtmMun)

MepunpouenypHble apuTMUM BO3HUKAOT U3-3a
pasMeLLeHNst MPOBOLAHMKA UK KaTeTepa B NpasblX
kamepax cepgaua. MNpencepaHas apuTmMust 06bINHO
HabnogaeTcs BO BPEMS BBEAEHMS LEHTPasIbHbIX
BEHO3HbIX kKaTeTepoB ¢ yactoTon oo 41%. Beibop
HEeNoAXOoAsALLEN OIMHbI BEHO3HOM TPYOKM BO BpEMS
BBEAEHMS MOXET MPUBECTUN K PA3MELLLEHMIO KOHYN-
ka kaTeTepa B MpaBoM Npencepamm, NnpaBom Xeny-
004YKe, KOPOHAPHOM CUHYCE WU AaXe HUXXHEN MOo-
JI011 BeHe. Pa3meLlleHre B MpaBOM Xesya04Ke CBSI-
3aHO C MOBbLIWEHHBIM PUCKOM MNOBPEXAEHUS
TpexcTBopyatoro knanaHa. lNMepdopauya cepaua
N TaMnoHaga BCTPevalTCcs O4eHb pedko (21).
BBeneHne B KOPOHAPHbLIA CUHYC MOXET NPUBECTU
K Tpom003y. CMelleHHble dparMeHTbl kaTeTepa
MOFYT 3aCTPSTb, YTO 3ATPYOHSAET YPECKOXHOE 13-
BJIEYEHME, ECNN HE AieNnaeT ero HEBO3MOXHbIM.

JvcTanbHbi Kpal kaTeTepa yCTaHOBEH B Npa-
BOM Mpeacepauun, 4To MOXeT OblTb NMOTEHUMasb-
HbIM NPEONKTOPOM apuTMuK. na Toro 4Tobbl 13-
6exaTb JaHHOro BUAA OCJOXHEHWIA, HEOOX0AMMO
Ha 9Tane MMMAaHTauMu KOHTPOANPOBATb AJVHY
KaTeTepa no peHTreHorpamme (puc. 11).

ApTepuanbHoe KpoBOTEYEHME,

nepdopauua (apTtepmnn, BeHbl)

Hebonbluve remaToMbl B FpyAHOl CTEHKe B 00-
factM MMmnnaHTaumMm noprta BcTpedaloTcs B 8%
crnyyaeB 1 0ObIYHO MOSIHOCTLIO perpeccupytoTt 6e3
hanbHenwero nedenunsa (17-19). AptepuanbHas
NYHKLMS HEOONbLLIOW Urnow 22-ro unn 25-ro kanu-
Opa BcTpeyaeTcsa B 11% cnyyaeB v B nogaBnsio-
LLeM OONbLUNMHCTBE CNy4YaeB He BbI3bIBAET OCIIOX-
HeHUI NpY HemMeaIeHHOM pacrno3HaBaHun. OaHako
€CNV HenpaBuWbHas MyHKUWS HE 3aMeyeHa, nocne-
aytolee pa3MeLLeHne MHTpoabocepa nnm kateTe-
pa 60/bLLIOro AMamMeTpa B apTepun MOXeT npuBe-
CTU K CEPbE3HbIM OCNOXHEHMAM C YacToTon 0,1-
0,8% (22). K HUM oTHOCHTCA NceBaoaHEBPU3MA,
apTEePMOBEHO3HbIN CBILL, apTepuanbHOE paccnoe-
Hu1e, aMOonNns UM TPoMB03 C MHCYNLTOM, FEMOTO-
pakc C LUOKOM WM LuerHasa/cpeocTeHHas rema-
TOMa, KoTopass MOXET MPMBECTU K OBCTPYyKLMN
OplxaTenbHblx nytein (23). PeHTreHonoruyeckoe
pacno3HaBaHMe apTepuasnibHO PacCrnOIOXEHHOro
KateTepa MMeeT MEPBOCTEMEHHOE 3HAYEHME He
TONbKO N3-3a PUCKOB MPWU MCMOIb30BAHUM MOPT-
CUCTEMBI, HO 1 U3-3a PUCKa CUJIbHOIO KPOBOTEYE-
HWUS NpW yaaneHnn katetepa.

PaclumpeHne cpegoCcTeHms unm Nnpu3Hakm yee-
JIMYEHUS NEBPASIbHOIO BbINOTA CedyeT cuMTaTth
Nnogo3puUTENbHBIMM Ha KPOBOTEYEHME MOCTE WM-
nnaHTaumn. OBblYHbIMK apTepuanbHbIMK “Lens-
MW" NS apTepranbHOro HEMPaBUbHOrO Pacnoso-

Puc. 11. lNopT-cuctema 4yepes3 npaByld BHYTPEHHIO
ApeMHyto BeHy. POTO 13 IMYHOro apXmBa.

XEeHUs ABAAOTCA NOAKIIOYMYHAS 1 0bLas COHHas
apTepun. B Taknx cnyvaax oaoopocKonus Bo Bpe-
MS npouenypbl UM CHUMOK FPYAHON KNeTku B ne-
pegHe3agHel MNPOeKUUM MOKaXyT aHOMasbHbIN
X0, KateTepa, NPoXoasawmnini MeananbHO K ayre
aopTbl (24). YT06bl M36eXaTb HENPaBUAbHOM MyHK-
LMY (apTepranbHOM NyHKLUMK), CNeayeT NpoBOANTb
Y3W B peanbHOM BPEMEHM BO BPEMS Pa3MELLEHUS
urnbl. Kpome Toro, Y3 nonesHo ans onpenene-
HMUS HOpPMaNbHOW MNPOXOAMMOCTU BeHbl nepen,
nyHKUmMen (25, 26). B HECKONMbKNX NCCNEO0BaHMAX
coobuiaetcss 06 adpdekTMBHOCTU 1 Bosiee BbICO-
KOM nokasartesie ycnexa nyHKuMu nopg, yasTpassy-
KOBbIM KOHTPOJIEM MO CPABHEHWIO C OPUEHTaLMEN
TONbKO C MOBEPXHOCTHBLIMWN aHATOMUYECKMMUN OpU-
eHTnpamun (27-30) (puc. 12).

MoBpexaeHne BEHbl B OCHOBHOM BCTPEYaeTCs
Ha aTane MNyHKUMW, KOorga Cpes3 UMbl ynupaeTcs
B 3HOOTENMANIbHYIO CTEHKY, M MPOBOOHWK WAOET
C YCWUJIMEM NN OCTPbIN Kpali Uribl TpaBMUPYeT 0b6e
CTEeHKW. B 3TOM cnydyae BO3MOXHa napaBasanbHas
rematoma. 3amMeTUTb ee Ha HayaslbHbIX 3Tanax
DOBObHO CNTOXHO. MOXHO BBECTM HECKOJTbKO MUJI-
JIMNINTPOB KOHTPACTHOrO BELLECTBA B MYHKLMOH-
HYIO UMY W BbIMNOAHUTbL PEeHTreHockonuio. Mpu oT-
CYTCTBMM PEHTIEHOBCKOrO annapara, yabTpa3By-
KOBOW HaBuraumm no3vuMOHMpOBaHME KaTeTepa
nponcxoamt no IKIM-MOHUTOPY, B TakOM clyvae
OOBOJIbHO CNOXHO ONnpeaennTb Nnpobnemy.

Ha puc. 13 nokasaHa akcTpaBasaLums KOHTpacT-
HOro BeLLLECTBa NPW MOAKMOYMNYHOW NYHKUMK Cne-
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Puc. 12. BHecocyamcToe HenpaBuiibHOE PacMnoioXeHNE KaTeTepa. a — MHTpaonepaumoHHas GoopocKonus noka-
3bIBAET, YTO KaTeTep BbICTyNaeT Hag, KoYMLamMm, YTO He COOTBETCTBYET BHYTPUCOCYAVNCTOMY MOJSIOXEHMIO (B Nieye-
roJIOBHOWM BeHe); 6 — NopT-cucTema BrnocieaCcTBMM UCMONb30Basiach B T@YEHNE HECKOMbKUX Heaenb. Mocneayouiasn
PEHTreHorpaMmma rpyaHon KneTkn nokasblBaeT yBeENN4eHne niespasbHbiX BbIMOTOB. B 3aknioyeHnn ckasaHo 0 Henpa-
BUJILHOM MOJIOXeHn kateTepa. Janee Oblna npoBeaeHa aHrnorpadus ¢ BBEOeHNeM KOHTPaCcTHOro npenaparta (B, r),
4YTO NOKa3as0 BHECOCYANCTOE HAKOMEHME KOHTpacTa (3Be3404Kka) 1 peditokC HEKOTOPOro KOHTPACTHOro MaTepuana
BO BHYTPEHHIO SIDEMHYIO BeHy (6enas cTpenka), NOAKHNYHYIO BEHY (Y4epHble CTPEenku), a Takke Nno kateTepy
B LUENHbIE BEHbl (HAKOHEYHUKWN CTPesok). KateTep nMmeeTt BHECOCYAUCTLIN X0, 1 nepdopupyeT KOHTpanaTepasbHbIn
BEHO3HbIN Yros, Npu 3TOM MHPY3UN XMMUOTEPANUN YACTUYHO NOCTYMNAKOT B BEHO3HbIE CUCTEMbI, YACTUYHO 3aMNO0JIHASA
naeBpasibHOE NMPOCTPAHCTBO. UcTouHunk dpoTo: Machat S., Eisenhuber E., Pfarl G. et al. Complications of central venous port systems: a pictorial
review. Insights. Imaging. 2019, 10 86. https://doi.org/10.1186/s13244-019-0770-2

Puc. 13 a, 6. MoCTNyHKUMOHHAsA 3KCTpaBasaums KOHTPacTHOro npenapara. MoTo U3 NMYHOro apxmea.
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PRy Ty

Puc. 14. YyacTkn nHeBMOTOpPakca. HakOHEYHNKM CTPENOoK NoKasblBaKOT y4aCTKM MHEBMOTOPAKCA, YepHasa CTpenka —

pacnonoxeHue katetepa. POTO U3 NMYHOIO apXMBa.

Ba. benoii cTpenkoi Ha puc. 6 OTMEYEHO 3anoJi-
HEHNEe BEHO3HOW CUCTEMbI U BbIXO4 KOHTPaCTa 13
COCyamcTOoro pycna. B takon cutyauum ontumans-
Hee BCero BblMOJIHNTbL KOHBEPCUIO O0CTy-
na, a Ha MecTe NyHKUuunmn MaHyaﬂbelﬁ remMocTas.

MoBpexapeHns rpyaHoro

nmmd@aTnyeckoro noToka

Bo Bpemsa kateTepusaumm NeBon MOAKIOHNY-
HON BeHbl OblNM ONUCaHbl HenpeaHaMepeHHbIe
MaHUMNyN[auMM ¢ NPOBOAHMKOM B rpygHOM numda-
TNYECKOM MPOTOKE B BEHO3HOM CUHyce. PaHHee
pacno3HaBaHne Mo3BoJSISeT M3bexaTb Takux OC-
JNIOXKHEHWI, KaK XMNOTOPAKC Ui nHpy3ns B cpeao-
CTeHne. 3TO NOTEHUMaNIbHO CEPbE3HOE OCNIOXHE-
H1e OblI0 ONUCaHO TOJSIbKO MPW YCTAHOBKE LIEHT-
panbHOro BeHO3Horo katetepa (31, 32). Hackonbko
HaM M3BECTHO, He OblfI0 ONMMCaHO HWM OAHOrO Chy-
yas KaHNSUMM FPYyOHOro MpPoToka C MOMOLLbIO
CUCTEMbl BEHO3HOro MopTa, XOTA MexaHu3Mm Obin
Obl CXOXNM.

MueBmoTOpakc

YacTtoTta nHeBMOTOpakca 1 reMoTopakca nocne
NYHKUUM NOAKMOYMYHOM BEHbI cOcTaBnget ot 1,5
00 6% 1 3aBMCUT OT onbiTa xmpypra. Mpu ycneww-
HOM BbIMOSHEHUN MYHKLUWW BHYTPEHHEN SPEMHOM
BEHbl PUCK MHEBMOTOpaKkca WK remoTopakca
npakTuyeckn otcytcTyeT. OQHAKO AaHHbIA MEeTOf,
B HEKOTOPbIX CNy4asix HEBO3MOXEH OJ191 UCMOb30-
BaHMS, HaNpUMep, Npu MeTacTasax B numdarnye-
CKMe y3Mbl LWeun, BblIpaXEeHHOM BOCHANNTENIbHOM
npouecce wnM pacnage oOnyxoan Ha Lee.
B0O3MOXHbI 1 ApyrmMe O0CNoXHeHus npu 06oux me-
Todax, Takme Kak BbIBUX UNK nepernb kateTepa,
paHeBas MHpeKUMs, NoAKOXHAs remaromMa WUnm
napanuy Hepea (11, 33-35).

Ha puc. 14 nokasaHbl y4acTkn NHEBMOTOPakca
nocne NyHKU11 1 NPOBELEHNSA MPOBOAHMKA U KaTe-
Tepa.

B peaynsrarte HenpaBubHOM NyHKUMK, rpyboro
NnpoBefeHNA NPOBOOHMKA M KaTeTepa BO3MOXHO
Takoe ocnoxHeHne. O6s3aTeNlbHbIM YCI0BMEM
B OAHHON cuTyauum ABNAETCH WCMOJIb30BaHWE
YJILTPa3BYKOBOW HaBuraumu.

O6cyxpeHue

O06Laa YyacToTa OC/IOXHEHMIA, MO JaHHbIM NUTe-
paTypbl, BOSHMKAOLLMX OT MMMaHTaLMm U npume-
HEHUS LUEHTPasIbHbIX BEHO3HbIX MOPT-CUCTEM, Ba-
PbUPYET B LULMPOKOM AmnanasdoHe — o1 1,28 0o 7,2%,
npu aToM MHdekumm nopta ObiM Hanbosnee pac-
npocTpaHeHHbiMn (17, 36). B peTpoCnekTMBHOM
ncecneposaHuu, nposegeHHoMm B CLLUA, yactoTa
HenocpencTBEHHbIX NOCNeonepaUmoHHbIX OCI0X-
HeHun coctaBuna 0,58%. 3To NpuBENO aBTOPOB K
BbIBOAY, YTO PYTUHHOE MCMNOJIb30BaHNE nocneone-
PauUMOHHbIX PEHTIEHOrPAMM FPYAHON KNETKM MO-
XeT OblTb MpekpalleHo n3-3a BbICOKMX 3aTpaT
(cpenHsis ctoumocTb 345 ponnapos CLUA Ha naup-
€eHTa) 1 HM3Kon nonb3bl (37). OgHako B EBpone
CTOMMOCTb PEHTIEHOrPaMMbl FPYAHON KNETKM 3HA-
YnUTENIbHO HUXE, YeM cooOLLanochb B 3TOM UCChe-
OOBaHUN, a KNIMHMYeckas Nonb3a B KJIMHUYECKON
npakTuke, BePOSTHO, HAMHOTO Bhbille. O4YeHb HU3-
kasi coobLljaemast yactota ocnioxHeHunin (0,58%)
obycnoeneHa AM3alHOM WCCNenoBaHUS: peru-
CTPUPOBANCb TONBbKO NPOLEAYPHbIE OTKIIOHEHNS,
OTMEYEHHblE BO BpeMs onepauuun. Bce Henpa-
BWJIbHbIE MONOXEHNS, HE OOHaPYXXEHHbIE ONepaTo-
pOM cpaay, He OblnK BKAIIOYEHbI B aHann3. B apyrom
NCCNEeAOBaHNN O4YEHb HM3KAs YacToTa OCIOXHEHWI
npoueaypbl Obina BbiSIBIEHA HA PEHTrEHOrpaMmax
rpyaHon knetku (0,34%) Ha ocHoBe MHTepnpeTa-
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LMW XMPYProMm, 1 TONbLKO ABa Cllydas HenpasuiibHO-
ro NO3nLMOHMPOBaHUS ObINN 3aPErMcTPUPOBaHbI Y
891 naumeHTa (38). Takum 006pa3oMm, y4mTbiBas
KIMHUYECKYIO BXKHOCTb NPaBUSIbHOrO Pa3MeLL,EHNS
NOpT-CUCTEMBI, NMOCTAPOLLEAYPHOE PEHTIEHONOMM-
4eCKkoe uccnepoBaHue HABNAEeTCHd HGOGXO,EI,I/IMI:IM.
OTa oueHKka UMEET KIIOYEBOE 3HAYEHWNE 019 BbISIB-
JNIeHUnd OCJ'IO)KHGHI/IVI, TaknX Kak HerpasuibHOE pac-
nonoxeHue, nepdopaumsa n KPOBOTEYEHME BEHBDI,

Summary

Proper implantation, use and care of the port
system are important to prevent early and late com-
plications. The most common early complications
(<80 days) include improper intravenous place-
ment of the catheter, perforation with arterial injury,
pneumothorax, hemothorax, thoracic lymphatic
duct injury, or even cardiac tamponade. Late com-
plications include infection, catheter thrombosis,
vascular thrombosis and stenosis, fracture with ex-
travasation or migration of the catheter, and embo-
lism with catheter material.

Radiographic imaging has become highly rele-
vant for intraoperative assessment and follow-up
monitoring to identify potential complications and
plan their management, for example, in case of
catheter migration.

Keypoints

Central venous ports were first introduced in
1982 and are now widely used, especially in cancer
patients. To reduce complications during implanta-
tion of port system ultrasound guidance and intra-
operative radiographic monitoring (C-arm, angiog-
raphy machine) should be used. Vascular access is
preferably achieved via the internal jugular vein (on
the contralateral side to the primary tumor in cases
of metastatic head and neck squamous cell can-
cer). The ideal position of the catheter tip is the
distal part of the superior vena cava (below the
tracheal bifurcation and above the right atrium).

Skin surface

Septum

Blood vessel

NMHEBMOTOPAKC U TPomb03. Bmayanuzaumsa Takke
BaXKHA OJ191 NAIAHNPOBAHNS NHTEPBEHLMOHHbIX MPO-
ueayp no U3BneYeHMo CIOMaHHbIX U MUTPUPOBAH-
HbIX pparMeHToB KaTeTepa.

B 3aknioyeHne cnenyer OTMETUTb, YTO LEHT-
pasibHble BEHO3HbIE MOPT-CUCTEMbI MPUOBPENU
©0JibLLOE 3HaYEeHNe B Ne4YeHNN MHOTNX NMauneHTOoB,
KOTOPbIM TpeﬁyeTCﬂ onntenbHaa BHYTPUBEHHaAdA
Tepanvs.

Complications of port system implantation are
classified as early (<30 days after implantation) and
delayed complications (>30 days), which occur in
33% of cases. The most common delayed compli-
cations are catheter-related infections and throm-
bosis. Proper care of the port system is important
for their prevention: preparation of skin before nee-
dle insertion, use of a special Huber needle, and its
replacement every 3-5 days. After inserting the
needle into the port chamber, venous blood return
should be confirmed (by pulling back the plunger of
the syringe), in case of of blood return, the needle
should be reinserted. When removing the needle,
it is important to clamp the infusion line to avoid
leakage of even a small volume of chemotherapeu-
tic agents into the tissue. The port system should
be flushed before and after each use.

It is recommended to perform routine postop-
erative chest radiography in view of eventual com-
plications and its low cost.

Introduction

Totally implantable central venous port systems
are widely used in cancer patients who require
long-term access to the central veins for prolonged
therapy. In 1979, a group of oncologists led by D.
Ensminger developed the first prototype of venous
access device. In 1982, J. E. Niederhuber et al.
described the clinical use of such devices, which
are implanted subcutaneously in the chest wall
(Fig. 1a). Later, in 1988, Dr. Robert Woodburn in the

Huber needle

Fig. 1.a—-J.E. Niederhuber
1982; b - Schematic
diagram of port chamber,
needle, and guide catheter
placement. Photo sources:
https://en.wikipedia.org/wiki/
John_E._Niederhuber; https://
www.magonlinelibrary.com/
doi/10.12968/bjon.2011.20.Sup4.
S12

Catheter
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Fig. 2. Celsite B.Braun port system implantation kit.
1 — Introducer assembly with dilator; 2 — Tunneler; 3 -
puncture needle; 4 — Two needles for filling port chamber
and catheter; 5 — Cuff holder; 6 — Braided guidewire with
G tip; 7 — Catheter; 8 — Syringe; 9 - Port-system
chamber; 10 — Two catheter connection clamps; 11 -
Huber needle with catheter. Photo from personal archive.

USA improved the venous port system, which he
patented in 1989.

An implantable port system consists of a port
chamber and a guide catheter for the administra-
tion of liquid drugs (Fig. 1b). This type of surgical
intervention is performed in a sterile CathLab un-
der local infiltration anesthesia. With adequate
anesthesia, patients generally do not experience
discomfort. The operating team may consist of
a surgeon (specialist in endovascular diagnosis
and treatment) and a nurse. Ultrasound guidance
and radiographic device (C-arm, stationary angio-
graphic device) to control catheter positioning
in the central vein are essential for successful im-
plantation (1).

Technical features

The port system can be accessed with a special
needle that allows puncturing the skin and the sili-
cone membrane of the port chamber. The chamber
must be punctured under sterile conditions. In ad-
dition, patients do not require an external dressing
over the port area and may resume their usual ac-
tivities such as showering and swimming after nee-
dle removal. These port devices remain invisible due
to their completely subcutaneous placement (2-4).

The use of port systems carries a low risk of ex-
travasation and infection during intravenous chem-
otherapy and parenteral nutrition (5).

Manufacturers offer a wide range of port sys-
tems for our patients. Port can be made of plastic
with an embedded metal chamber for the needle or
all-metal, and may have different configurations —
round, conical, or polygonal. Along the edges of the
port system casing, there are holes for fixation with
suture material to the fascia. Some models have
tactile markers on the surface of the silicone mem-

brane, facilitating its detection during skin palpa-
tion for needle insertion. Different manufacturers of
port systems claim that the silicone membrane on
the surface of the port is designed for 1000-2000
punctures depending on the diameter of the Huber
needle - 19G, 20G, 22G. Many port-systems have
MRI marking indicating compatibility with magnetic
resonance imaging (MRI). For example, B. Braun
declares technical testing of their devices (fig. 2),
stating that the static magnetic field should be 1.5
and 3 Tesla; the maximum spatial gradient of the
magnetic field - 710 Gauss/cm or less; the maxi-
mum specific absorption rate (SAR) during 15 min
of scanning — 2.9 W/kg. The catheter of the system
can be made of silicone, polyurethane, etc. Each
set necessarily includes locking connectors.

After aseptic preparation of the surgical field for
access and placement of the port system, we per-
form ultrasound examination of the vascular system
of the lateral surface of the neck or the subclavian
region with a linear transducer. The subcutaneous
tissue in this area is poorly developed, so these
segments are easily accessible for ultrasound im-
aging window. After that, we perform infiltration
anesthesia — at the site of the intended puncture,
along the tunnel for the guidewire, and at the port
chamber site. Under ultrasound duidance puncture
of the skin, subcutaneous tissue, and internal jugu-
lar vein is performed with a puncture needle con-
nected to a syringe filled with saline solution.
Special consideration must be given to the nearby
common carotid artery and the possible presence
of atherosclerotic plaques in its lumen, especially in
elderly patients. Puncture of carotid artery itself is
not dangerous. If bright red blood flows in, which
may independently “shift” the syringe plunger, it is
necessary to remove the puncture needle and per-
form finger hemostasis for 5-7 min and then repeat
the ultrasound examination with a puncture. In case
of a significant subcutaneous hematoma, it would
be better to change the access site. Fig. 3 shows
an ultrasound image of two patients, with visuali-
zation of subcutaneous tissues and major vessels
of the neck. In our work we use an expert-class
ultrasound device General Electric Voluson S10.
“1” indicates the internal jugular vein. The vein di-
ameter differs in images A and B despite the same
magnification. The difference in vein diameter may
be due to anatomical features. Veins with poor fill-
ing (“collapsing” veins) should also be noted, this
situation occurs when vessel walls are compressed
and the lumen is reduced of its lumen due to pres-
sure by the ultrasound probe or puncture needle on
soft tissues, which makes it difficult to obtain blood
flow and advance the guidewire. This is associated
with decreased circulating blood volume (CBV) - in
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Fig. 3 a, b. Ultrasound angiography of the neck vessels. 1 —linternal jugular vein; 2 — Common carotid artery;

3 - Fascia of the neck. Photo from personal archive.

dehydrated patients, recurrent bleeding, etc. — re-
suscitation specialists call this phenomenon “un-
derfilling”. In such cases, the patients may be
asked to inhale and hold their breath (Valsalva ma-
neuver, “straining”) in order to fill the vein with blood
and facilitate its puncture (this method is also ap-
plicable for subclavian vein puncture).

“2” indicates the common carotid artery. The
carotid artery is located behind or lateral to the
jugular vein (right or left depending on the probe
position) and has a strong pulse. “3” shows demar-
cation of the subcutaneous fat layer - this is the
fascia of the neck (platysma).

All punctures are performed using the Seldinger
technique, namely: a braided guidewire is passed
through the needle, and a peel-away introducer is
advanced over it, Fig. 4. The catheter is inserted
through the introducer and a “mosquito” type clamp
is applied to the proximal edge to prevent air entry.
The next step is to create a subcutaneous pocket.
The skin incision is made in the subclavian region 2
cm below and parallel to the clavicle (to the right or
left). The width of the incision depends on the diam-
eter of the port system chamber. The pocket can be
formed in two ways: with a coagulator and Cooper
scissors, while simultaneously performing hemosta-
sis in the wound. Using a tunneler, we pass the cath-
eter under the skin, place a fixation cuff and connect
it to the port chamber. In this area, the connections
are quite secure, and extravasation occurs very
rarely. The port chamber is fixed to the fascia through
special holes with non-absorbable sutures. A tech-
nological notch on the edge of the fixation cuff al-
lows securing the guidewire with sutures. The sub-
cutaneous tissue is sutured in two layers, and then
skin sutures are applied.

Under fluoroscopic guidance we measure and
cut off the excess length of the catheter before

connecting it to the port chamber. The chamber is
placed into the preformed pocket (Fig. 5).

After implantation of the port system, we per-
form angiographic verification of the chamber and
catheter position in the superior vena cava, inject-
ing contrast agent to confirm the system patency
and integrity of the entire system. As a result of
such manipulations in the angiography depart-
ment, there is no need for additional X-ray control
or postoperative CT follow-up. Complication rate
can be reduced by following a well-established
procedure, employing experienced vascular sur-
geons, maintaining aseptic environment, using ul-
trasound-guided puncture, and contrast enhanced
fluoroscopy (6-9). Of course, even after a success-
fulimplantation of port-system, adequate and prop-
er care is required to avoid complications, which
according to some authors occur in 27% of cases
(10-13). According to several authors, patients with
hematologic malignancies and thrombocytopenia
are at a higher risk of infection and early catheter
removal after port implantation. The median survival
of patients does not depend on complications as-
sociated with port system implantation (14).

There is no universally accepted definition of the
ideal catheter tip position. However, it is believed
that the tip of the port system catheter is most ide-
ally positioned in the distal part of the superior vena
cava (SVC). The large volume of blood in the large
caliber vein immediately dilutes the administered
drug and reduces the risk of vascular injury. This is
particularly important for chemotherapy drugs ad-
ministered in high-osmolality solutions. These
agents are known to damage the vascular wall with
subsequent possible complications such as infec-
tion or venous thrombosis; thus, suboptimal posi-
tioning of the catheter tip may lead to delayed
complications (15).
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Fig. 4. Stages of vascular
access. a — Lateral surface
of the neck, right side; b —
Angiograph positioning,
ultrasound probe place-
ment, puncture needle
direction; ¢ — Puncture of
the internal jugular vein
with venous blood in the
syringe; d — Introducer and
catheter placement over
guidewire. Photo from per-
sonal archive.

Fig. 5. 1 — Clavicle. 2 -
Skin incision towards the
right clavicle. 3 -
Subcutaneous location
of port system. Photo
from personal archive.
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T

'IIQ position of the tip
of the catheter

Right atrium

Fig. 6 a,b. Optimal positioning of port system catheter tip in the superior vena cava.
Source of the photo: Petersen J., Delaney J.H., Brakstad M.T. et al. Silicone venous access devices positioned with their tips high in the superior vena
cava are more likely to malfunction. Am. J. Surg. 1999; 178 (1): 38-41. https://doi.org/10.1016/s0002-9610(99)00124-5

Fig. 7 a, b. Port system implantation via right subclavian access. A — Location of port system chamber in the right
subclavian region; B — Trachea and right main bronchus. C — Distal tip of the catheter. The arrow indicates contrast

agent flow into the SVC. Photo from personal archive.

According to the J. Petersen et al: “AA signifi-
cant increase in malfunctions was observed in
cases where the catheter tip was located greater
than 4 cm superior to the junction of the right atri-
um and the superior vena cava” (16) (Fig. 6).

On chest radiographs, the distal part of the SVC
overlies the right main bronchus. Therefore, posi-
tioning the tip at the intersection of the SVC and the
right main bronchus ensures correct positioning.
During angiography, i.e. when filling the port sys-
tem with contrast agent, complete contrasting of
the port chamber and catheter should be observed
with the contrast freely flowing into the SVC.

The presented angiograms demonstrate the
most optimal catheter tip placement taking into ac-
count the studies and recommendations of the
above-mentioned authors (Fig. 7). Intraoperative
radiography provides clear visualization of the tra-
chea and bronchi. Thus, catheter implantation can

be guided by tracheal landmarks (optimal position
below the tracheal bifurcation and above the right
atrium).

Complications

Our illustrated review demonstrates complica-
tions that may occur during and after venous port
system implantation (see Table), as awareness of
possible complications is essential for their pre-
vention.

Venous port system complications are catego-
rized into peri-procedural — early complications
(<30 days after implantation) and post-procedural
or late complications (>30 days). Complications
can be defined as minor or major. Minor complica-
tions are events that do not require additional surgi-
cal, interventional treatment, or drug therapy >24
h, whereas major complications require surgery,
prolonged drug therapy, hospital stay >24 h, or
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Table. Complications after port system implantation

Early complications Late complications

Port chamber and cath-
eter infection

Malposition (intravenous,
intracardiac)

Arrhythmias Venous thrombosis,

pulmonary embolism

Perforation and bleeding
(hemothorax, pneumothorax,
cardiac tamponade)

Catheter pinch-off,
fracture, migration

Thoracic lymphatic duct injury | Catheter thrombosis

Air embolism Air embolism

Arterial placement

even lead to death. Hemothorax and pneumothorax
are the most serious complications.

The overall complication rate is reported to be
7.2-12.5%, with infection of port-system being the
most common (3, 16). The catheter-related throm-
bosis is also a relatively common complication with
an incidence of 5-18% and does not necessarily
require catheter removal. Further patient manage-
ment should be discussed individually taking into
account the need for central access, functional
status of the catheter system, contraindications to
anticoagulation, and the patient’s condition (17).

Catheter malposition

Catheter malposition occurs when it is passed
from the subclavian vein into the ipsilateral internal
jugular vein and vice versa, and may also enter the
azygos vein, the internal thoracic vein, the left su-
perior intercostal vein, and the brachiocephalic

Fig. 8 a, b. Incorrect intravascular placement of
catheter. Photo from personal archive.

vein. The malposition should be easily recognized
during radiography or on postoperative anteropos-
terior chest radiographs.

Fig. 8 (a) shows fluoroscopy performed after
implantation of the port system. A white arrow indi-
cates a loop in the brachiocephalic vein. This mal-
position is observed during port system implanta-
tion under ECG monitoring, i.e. intraoperatively the
surgeon does not see the actual course and direc-
tion of the guide and catheter. Fig. 8 (b) shows an
angiogram of a catheter looped in subcutaneous
fat, with catheter tip directed intracranially. The di-
agnostic indication was drug-induced headaches.

Fig. 9 (a) shows a short positioning of catheter
in the brachial vein. which is a predictor of early
thrombosis. Fig. 9 (b) shows the distal tip of the
catheter implanted in the right internal jugular vein
despite subclavian access was used.

Venous malpositioning is a rather common
complication that is not detected intraoperatively
due to the lack of fluoroscopic guidance, non-
compliance with the recommendations for port-
system implantation. As a result of such complica-
tions, endovascular surgeons have to remove port
system and establish alternative access.

Developmental anomalies of the superior vena
cava venous system must be considered. The ab-
normal structure can be easily identified using con-
trast radiography.

Lateral deviation of the venous catheter relative
to the aortic arch may indicate a perforation but can
also be observed in patients with persistent left
SVC (Fig. 10). Placing the port through the left sub-

BO3MOXHbIE OC/I0XXHEHMST MYHKLUMN 1 KaTeTepu3aummn LLeHTPaslbHbIX BEH B PEHTIeHOorpapunyeckomn

ornepaunoHHOM v o4 yJibTpa3ByKOBOV HaBUraumnew. ..

129



WHTEPBEHLIMNOHHAS PALINOJIOMS

Type | Type Il

Type llla Type llib

Fig. 10. Anatomic variations of superior vena cava.
1 — Right superior vena cava; 2 — Right subclavian vein; 3 — Right internal jugular vein; 4 — Left internal

jugular vein; 5 — Left subclavian vein; 6 — Innominate vein (type iiib — the vein is obliterated or absent);

7 — Left superior vena cava; 8 — Coronary sinus; 9 — Inferior vena cava.
Source of the photo: Guerrot D., Hanoy M., Godin M. Haemodialysis catheterization via type Il persistent left superior vena cava.

NDT Plus. 2008, 1 (2), 100-102. https://doi.org/10.1093/ndtplus/sfm031
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Fig. 11. Port system placement through the right internal
jugular vein. Photo from personal archive.

clavian artery into the left SVC is not malpositioning
in itself, but requires the confirmation of venous
drainage of the left SVC into the coronary sinus and
right atrium. Left atrial drainage of the persistent
left SVC has been reported in several cases (18-
20), which can be catastrophic in case of thrombo-
sis or catheter fracture and embolism.

Intracardiac catheter malposition

(arrhythmias)

Periprocedural arrhythmias occur due to the
placement of the guidewire or catheter in the right
chambers of the heart. Atrial arrhythmias are usu-
ally observed during insertion of central venous
catheters, with an incidence of up to 41%. Choosing
an inappropriate length of venous tubing during in-
sertion may result in catheter tip placement in the
right atrium, right ventricle, coronary sinus, or even
inferior vena cava. Placement in the right ventricle
is associated with a higher risk of tricuspid valve
injury. Cardiac perforation and tamponade are very
rare (21). Insertion into the coronary sinus may lead
to thrombosis. Displaced catheter fragments may
become trapped, making percutaneous retrieval
difficult if not impossible.

The distal catheter tip positioned in the right
atrium may be a potential predictor of arrhythmias.
To avoid this type of complications, the length of
the catheter should be monitored on radiographs at
the implantation stage (Fig. 11).

Arterial bleeding,

arterail and venous perforation

Small hematomas in the chest wall in the area of
port implantation site occur in 8% of cases and
usually regress completely without further treat-
ment (17-19). Arterial puncture with a small 22- or
25-gauge needle occurs in 11% of cases and in the
vast majority of cases does not cause complica-
tions if recognized promptly. However, if improper
puncture is not recognized, subsequent placement
of large bore introducer or catheter in the artery can
lead to serious complications with an incidence of
0.1-0.8% (22). These include pseudoaneurysm,
arteriovenous fistula, arterial dissection, embolism
or thrombosis with stroke, hemothorax with shock,
or cervical/mediastinal hematoma that may lead to
the airways obstruction (23). Radiographic recog-
nition of a catheter inserted intraarterially is of ut-
most importance not only because of the risks dur-
ing port system use, but also because of the risk of
severe bleeding during catheter removal.

Mediastinal widening or signs of increased pleu-
ral effusion should be considered suspicious for
post-implantation bleeding. Common arterial “tar-
gets” for arterial malpositioning are the subclavian
and the common carotid artery. In such cases,
fluoroscopy during the procedure or anteroposte-
rior chest X-ray will show an abnormal course of the
catheter, passing medially toward the aortic arch
(24). To avoid incorrect punction (arterial puncture)
real-time ultrasound should be performed during
needle placement. Moreover, ultrasound scanning
is useful in determining normal vein patency before
puncture (25, 26). Several studies have reported
the effectiveness and higher success rate of ultra-
sound-guided puncture compared to orientation
with superficial anatomical landmarks only (27-30)
(Fig.12).

Venouos injury mainly occurs during the punc-
ture, when the needle bevel is set against the en-
dothelial wall and the guidewire meets resistanse or
the sharp needle tip injures both walls. In this case,
a paravasal hematoma may occur. It is quite difficult
to detect it at the early stages. Several milliliters of
contrast agent can be injected into the puncture
needle followed by fluoroscopy. In the absence of
X-ray machine or ultrasound guidance, catheter
positioning is performed using electrocardiograph-
ic monitoring (ECG). In this case it is quite difficult
to identify the problem.

Fig. 13 a, b shows contrast agent extravasation
during left subclavian puncture. The white arrow in
Figure B indicates venous system filling and contrast
leaking from the vascular space. In such a situation,
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Fig. 12. Extravascular malpositioning of the catheter. a — Intraoperative fluoroscopy shows catheter overlies the
clavicles, which does not correspond to the intravascular position (in the brachiocephalic vein). b — The port system
was subsequently used for several weeks. Follow-up chest radiograph showing increased pleural effusion; Impression:
Catheter misplacement. Subsequently, contrast-enhanced angiography was performed (c, d), which showed
extravascular contrast accumulation (asterisk) and reflux of some contrast agent into the internal jugular vein (white
arrow), subclavian vein (black arrow), and through the catheter into the cervical veins (arrow tip). The catheter has an
extravascular course and perforates the contralateral venous angle, with chemotherapy infusions partially entering the
venous systems, partially filling the pleural space. Source of the photo: Machat S., Eisenhuber E., Pfarl G. et al. Complications of central
venous port systems: a pictorial review. Insights. Imaging. 2019, 10 86. https://doi.org/10.1186/s13244-019-0770-2

Fig. 13 a, b. Post-puncture extravasation of contrast agent. Photo from personal archive.
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the most optimal is to perform access conversion
and apply manual hemostasis at the puncture site.

Thoracic duct injury

During left subclavian vein catheterization, an
unintentional manipulation of the guidewire into the
thoracic duct at the venous sinus has been de-
scribed. Early recognition can help to avoid compli-
cations such as chylothorax or mediastinal infusion.
This potentially serious complication has only been
described during central venous catheter place-
ment (31, 32). To the best of our knowledge, no
case of thoracic duct cannulation with a venous
port system has been described, although the
mechanism would be similar.

Pneumothorax

The rate of pneumothorax and hemothorax fol-
lowing subclavian vein puncture ranges from 1.5 to
6% and depends on the surgeon’s experience.
When internal jugular vein puncture is performed
successfully, there is virtually no risk of pneumotho-
rax or hemothorax. However, this method cannot be
used in some cases, such as metastases to the cer-
vical lymph nodes, severe inflammatory process or
neck tumor necrosis. Both methods have other
common complications, such as dislocation or kink-
ing of the catheter, wound infection, subcutaneous
hematoma, or nerve parcys (11, 33-35).

Fig. 14 shows the areas of pneumothorax after
puncture and guidewire and catheter placement
are shown.

Such complication is possible as a result of in-
correct puncture, traumatic advancement of guide-
wir and catheter. In this situation, the use of ultra-
sound guidance is mandatory.

Discussion

According to the literature, the overall rate of
complications associated with implantation and
use of central venous port systems ranges widely
from 1.28 to 7.2%, with port infections being the
most common (17, 36). In a retrospective study
conducted in the United States, the rate of immedi-
ate postoperative complications was 0.58%. This
led the authors to conclude that the routine use of
postoperative chest radiographs may be discontin-
ued due to their high costs (average cost of $345
per patient) and low benefit (37). However, in
Europe, the cost of chest radiographs is much
lower than was reported in this study, and the clini-
cal benefit in clinical practice is likely much higher.
The very low reported complication rate (0.58%) is
due to the study design: only procedural deviations
noted during surgery were recorded. All malposi-
tions not immediately detected by the operator
were excluded from the analysis. In another study,
a very low procedural complication rate (0.34%)
was revealed on chest radiographs based on sur-
geon’'s interpretation, with only two cases of malpo-
sition recorded among 891 patients (38). Thus,
given the clinical importance of proper port-system
placement, postprocedural radiologic evaluation is
essential. This evaluation is crucial for detecting
complications such as malpositioning, vein perfo-
ration and bleeding, pneumothorax, and thrombo-
sis. Visualization is also important for planning in-
terventional procedures to retrieve fractured or mi-
grated catheter fragments.

In conclusion it should be noted that central ve-
nous port systems have gained a significant role in
the management of many patients requiring long-
term intravenous therapy.

PRy Ty

Fig. 14 a, b. Areas of pneumothorax. Arrow tip indicate the areas of pneumothorax. Black arrow indicates

catheter position. Photo from personal archive.
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MamaTtu Nasna AHatonbeBuua bonorosa

A tribute to Pavel Bolotov

Ha 64 rogy >Xn3Hm cKoOponoCTUXKHO CKOHYasCcs
Haw konnera v gpyr Nasen AHaTonbesn4 BonoTos.

3acnyxeHHbln Bpad Poccuitckon depepaumn,
LOKTOP MeguuMHCKMX Hayk, NaBen AHatonbeBuY
Bonotos 6bin BblAAOLWMMCS CneumanncTom B 00-
NnacTu PEHTrEeH3HA0BACKYNSPHON AMarHOCTUKN
N neyeHus, 4neHomMm Poccuiickoro obuiecTtsa
MHTEPBEHLUMOHHbLIX KapaumoaHrmonoroe u Poc-
CUNCKOro Hay4yHoOro obLiecTBa crneumanncToB no
PEHTreH3HA0BaCKYNAPHBIM MEeTOAaM OUArHOCTU-
KM 1 NeYeHuns.

OH CcTOSN Y NCTOKOB OTEYECTBEHHOW 9HO0BA-
CKYNAPHON XMPYPIrn 1 BHEC 3HAYNTENbHbIN BKAA,
B ee cTaHoBeHMe B Poccun.

Mocne okoHyaHunsa B 1983 rogy MockoBCKOro
MEOVUVHCKNIA CTOMATONIOrMYECKUIA NHCTUTYT MO
creumnanbHocTn «JleyebHoe aeno» paboTasn Hayuy-
HbIM COTPYAHWUKOM B LieHTpanbHOM Hay4HO-uccne-
[0oBaTeNbCKOM UHCTUTYTE Tybepkyne3a M3 CCCP
(1984-1991 rr.), 3atem B LleHTpasibHOM KJIMHUYeE-
CKOM BO€eHHOM rocnutane denepanbHOM Cy>xobl
6es3onacHocTn Poccuiickon depepaumm (1993-
2013 rr.). C 2013 roga v o nocnegHux aHen obin
yacTtbto komaHabl KB nm. B.B. Bepecaesa.

Bcs »xun3Hb MNMaBna AHaTtonbeBmya Obina Noces-
LweHa megmumHe n Hayke. OH Ha4MHan C aHecTe3n-
oflorvn U peaHMmMaumm, a 3aTeM MNOSHOCTbIO MO-
CBATUN cebs 3HO0BACKYNAPHON Xmpyprin. OH Obin
daHaToOM XMpyprumn, yHMBepcasaomM, HO OCOOEHHO
nodbun 1 cneuyanmanpoBasiCsl Ha 9HA0BACKYNSP-
HOM NNEYEHNU CNOXHbIX MOPaXKEHM NPU NLEMUNYE-
ckol 60Mne3HN cepaua n nHcynbTe. bbin aBTopom
1 COaBTOPOM B0siee COTHU Hay4YHbIX NyOMKaLMIA.

MaBen AHaATONMbEBUY HE TOJSIbKO pas3BMBa
MEONLMHCKYIO HayKy, HO 1 WEeapo OENMCca 3Ha-
HUSMUN, SIBNSSICb CTaplUMM TOBapuULLEM W Ha-

CTaBHUKOM OJ11 MONOA0r0 NOKOJSIeHUs1 3HA0BAC-
KYNAPHbIX XMPYProB.

Hawwn konnern n naumeHTbl rmyoboKo yBaxkanm
MaBna AHaTonbeBMYA 3a €ero BbICOYANLLMIA MPO-
deccuoHanuam, rmyboyaniumne 3HaHus, 4ob6pPoco-
BECTHOCTb, MICKPEHHOCTb 1 YETOBEYHOCTb.

CeeTnasa namsaTtb O BblOaloOLWEMCS Bpaye, ye-
floBeke, Koanere n gpyre HaBcerga OoCTaHeTCcs
B HaLLIMX cepauax.

* Kk

Our colleague and friend Pavel Bolotov passed
away suddenly at the age of 63.

Honorary physician of the Russian Federation,
Doctor of Medical Sciences, Pavel Bolotov was an
eminent expert in the field of endovascular diag-
nosis and treatment, member of Russian Society
of Interventional Cardioangiology and of Russian
society of specialists in endovascular diagnosis
and treatment.

He stood at the origins of endovascular surgery
in our country and made a great contribution in
its formation in Russia.

After graduating from the Moscow Medical
Dental institute with a degree in general medicine
in 1983, he worked as a researcher in the Central
Research institute of Tuberculosis of the Ministry
of Healthcare of the USSR (1984-1991). Then,
in 1993-2013, he worked in the Central Clinical
military hospital of the Federal Security Service
of the Russian Federation. From 2013 and up to
the last days of life he was a member of the team
of the V. V. Veresaev City clinical hospital.

The whole life of Dr. Bolotov was dedicated to
medicine and science. He started with anesthesi-
ology and intensive care medicine, and then he
applied himself wholly to endovascular surgery.
He was a huge fan of surgery, an universal physi-
cian, but his true passion was endovascular man-
agement of complex lesions in coronary heart
disease and stroke. He was the author and co-
author of over one hundred research works.

Dr. Pavel Bolotov was not just a researcher, he
shared generously his knowledge with young col-
leagues and was a good senior friend and tutor for
new generations of endovascular surgeons.

Due to his highest professionalism, deepest
knowledge, scrupulosity, sincerity and humanity,
Dr. Bolotov was held in respect by his colleagues
and patients.

We shall always cherish the memory of this
distinguished physician, wonderful person, col-
league and friend!
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