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BbIX AOCTYrOB Py MPOBEAEHUN KOPOHAPHbIX 9HAOBACKY/ISIPHbIX BMELLATENbCTB Y 60JIbHbIX C OCTPbIM KOPO-
HapHbIM CUHAPOMOM C OLEHKOH “non-inferiority”/“superiority” ancTaabHOro Jiy4eBoro 4oCTyra.

Martepuan u metoasbl. [lpoBeneH aHann3 y 476 60/1bHbIX C OCTPbIM KOPOHaPHbIM CUHAPOMOM. CpaBHUBaINCh
9P PEeKTUBHOCTbL 1 6€30MacHOCTb JIy4EBbIX apPTEPUATIbHBIX AOCTYMNOB B ANCTAJIbHbIX OTAEAaxX (aHaTroMu4yeckasl
Tabakepka v TbIJTKUCTHY) U B [MPOKCYMAasIbHOM OTAe e (npearnieybe) B nepuoa rocnutanmdaumm. 3 HekTMBHOCTb
oueHuBasiach o CAenyrLUM rnapamMeTpam: TEXHUYeckas Heygada Kkaretepusaummy J1y4eBomn apTepumn U KOH-
Bepcus 4OCTyrna, BPeMs kKateTepusaummy apTepuy 4OCTyrna, BPeMs OT MOCTYraeHUsI 60/IbHOro B PEHTIEHOone-
PaLMNOHHYIO 10 NMPOBEAEHUS MaHUMYJISUNA Ha MHMPAaPKTCBI3aHHOV apTepun. besonacHoCTb oueHvBasach o
HaJINYUIO WJTN OTCYTCTBUIO JIOKAJIbHbIX FeMOoppParn4eCckux OCJI0XXKHEHU, NOBPEXAEHUIO CTEHKU JIy4EBO apTe-
puu v MoCTKateTepn3aLMoOHHOM OKKJIIO3UM JTy4eBOVi apTepuH.

BbiBoAbI. Y 60J1bHbIX C OCTPbIM KOPOHaPHbIM CUHAPOMOM Py MPOBEAEHUMN SHAO0BACKYISIPHbIX BMELLATE/ILCTB
ANCTasIbHbIV JTy4eBOU AOCTYI 10 rnokasaresno “a¢PeKTUBHOCTL” Obl/1 HE XYXe M0 CPaBHEHUIO C MPOKCUMaslb-
HbIM JTy4€BbIM OCTYNOM, a 10 riokasaresito “6e3onacHocTb” — ny4diie. KoHBepcusi A0CTyna Yalle BCTpe4yanach
rnpv ancTasibHOM Jly4eBOM AOCTYyre. Bpemsi katetepusaumy J1iy4eBovi apTepuu rpuv rnpoKCUMasibHOM U AUC-
Ta/IbHOM J1y4eBbIX AOCTYrax He YMeJsio JOCTOBEPHOro OTn4us. JlokasibHble reMopparn4eckme OCJ1I0KHEHUS
yaie HabaaancCh npv ANCTaabHOM JIy4eBOM AOCTYrne. YacTtoTa OKKJIH03uvi JIy4eBOVi apTepun rpu rMpoKCcu-
MaJsibHOM JTy4eBOM AO0CTyrne Obina Boille. [nnTesibHOCTb SHA0BACKY/ISIPHOr0 KOPOHapPHOro BMELLAaTe/IbCTBa He
BJIMSIJ1IA HA PUCK BO3HUKHOBEHMS NMOCTKaTteTepu3aLnoOHHOV OKKJTO3UM JTy4EBOM apTepUn.

Knio4yeBble csioBa: iy4yeBas apTepusi, aHaToMuyeckasi Tabakepka, TblJl KUCTU, OCTPbIF KOPOHAPHbIV CUHAPOM,
OKKJTHO3UIS1 JTYHEeBOV apTepum
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Objective. To compare efficacy and safety of distal and proximal radial accesses during coronary endovascular
interventions in patients with acute coronary syndrome with a “non-inferiority”/ “superiority” assessment of the
distal radial access.

Materials and methods. The analysis was performed in 476 patients with acute coronary syndrome.
The efficacy and safety of radial arterial accesses in the distal parts (anatomical snuffbox and back of the hand)
and in the proximal part (forearm) during hospitalization were compared. Efficacy was assessed by the
following parameters: technical failure of radial artery catheterization and access conversion, time of access
artery catheterization, time from patient admission to the X-ray operating room to manipulations on the infarct-
associated artery. Safety was assessed by the presence or absence of local hemorrhagic complications,
damage of the radial artery wall, and post-catheterization occlusion of the radial artery.
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Conclusions. In patients with acute coronary syndrome, endovascular interventions with the distal radial
access were non-inferior to the proximal radial access in terms of “efficacy”, and superior in terms of “safety”.
Access conversion was observed more frequently with distal radial access. The time of radial artery
catheterization with proximal or distal radial accesses did not differ significantly. Local hemorrhagic
complications were observed more frequently with distal radial access. Incidence of radial artery occlusions
was higher with proximal radial access. Duration of endovascular coronary intervention did not affect the risk

of post-catheterization occlusion of the radial artery.

Keywords: radial artery, anatomical snuffbox, back of the hand, acute coronary syndrome, radial artery

occlusion

CokpaweHus
OJ11 — ancTanbHbIV Ty4EBOW AOCTYN
J1A — ny4eBag apTepus
JIAAT — ny4eBasi apTepuss aHaTOMUYECKOWM
Tabakepku
JIAI — ny4yeBas aptepus npegnneybs
JIATK — nyyeBasi apTepus Tblla KUCTU
J14, — ny4yeBon goctyn
OKC - ocTpbli KOPOHAPHbI CUHOPOM
OKC6nST — ocTpblih KOPOHAPHbIV CUHAPOM
6e3 nogbema cermeHTa ST
OKCnST — ocTpblii KOPOHAPHbI CUHOPOM
C nogbemMmom cermenTa ST
NMKOJIA — nocTkaTeTepm3aLMoHHas
OKKJ1I03US NTy4EeBON apTepun
M1, — npokcuMasibHbIN Ty4eBON OOCTYI

KpaTtkuin Teauc

OueHmBanacb apdEKTUBHOCTb U Hesonac-
HOCTb OMCTasIbHOro U MPOKCUMAaNIbHOIO Jiyve-
BbIX JOCTYNOB Yy 476 60/bHbIX C OCTPbIM KOPO-
HapHbIM CUHOPOMOM. [uncTtanbHbIN Ny4eBON
[0CTyn No nokasartento “opPpeKkTUBHOCTL” Obin
HE Xy>Xe MO CPaBHEHUIO C NPOKCUMaJIbHbIM Y-
4yeBbIM O0CTYMNOM, a No nokasartento “6e3onac-
HOCTb” — nydwe. KoHBepcua pocTyna uvaiie
BCTpeYanachb Npv AUCTasbHOM Jly4EBOM OOCTY-
ne. Bpemsa katetepusaumm ny4eBOnN apTepumn
MPU MPOKCUMaNbHOM N ONCTaNIbHOM Jy4YeBbIX
LOCTyrnax He MMesio OOCTOBEPHOro OTIN4YUS.
JlokanbHble remMmopparm4eckme OCJIOXHEeHUd
yaule Habnwganmcb NPy AUCTaNIbHOM Jly4EBOM
OOoCcTyne. HacToTa OKKI03Ui NlydeBOM apTepumn
npy NPOKCMMasbHOM Jly4eBOM AOCTyne Obina
Bbile. AnnTenbHOCTb 3HO0BACKYNSPHOIO KOPO-
HapHOro BMELLATENbCTBA HE BAUSIA Ha PUCK
BO3HVKHOBEHUA MOCTKATETEPMIALMOHHON OK-
K031KM JIy4EBOM apTEPUN.

BeepeHue

JlyyeBow apTepuasnbHbI gOCTYN MPOYHO 3a-
Kpenua CBOU Mo3uumu rnpu 3HL0BACKYNSAPHOM
JNle4eHU KOPOHaPHbIX apTePUI, U CBA3aHO 3TO,
B NEPBYIO o4epeap, ¢ 6€30NacHOCTbIO Iy4EBO-
ro poctyna (J14). B cea3un ¢ atum J1, paccma-

TPUBaAETCA Kak METOZ, M0 YMOJIHAHUIO NPU 3HA0-
BaCKyJISIPHbIX KOPOHAPHbIX Npoueaypax (1, 2).

Mownck anbTepHaTmBbl TpaguuMoHHoMy J1/,
(npokcumarnbHbIi nyd4eBon pgoctyn — [J14),
MPM KOTOPOM KaTteTepusanpyeTcs JlydeBas ap-
Tepus npeanneydbs (JIAM), npusen K pa3zpaboT-
Ke MHbIX BapMaHTOB KaTeTepu3aunum ny4eBon
aptepun (J1A). OOHMM M3 TakMxX BapuUaHTOB
cTana karetepuaauyua y4eBor aptepum B 006-
nacTtu aHatommyeckon Tabakepkun (JIAAT) (3),
Apyrum — niydeBon apTepuu Toina kuctu (JIATK)
(4) (pnc.1).

OTnnunTenbHbIM CBOWCTBOM OMCTaNIbHOIO
na (anang) or g aenaerca 1o, uro npu AJ14
MEeCTO KaTeTepusauuu JIA pacrnonoxeHo guc-
TallbHee oTXoXaeHus setTeu J1A, dopmMmupyto-
LLLEV MOBEPXHOCTHYIO NAAOHHYIO Ayry. 9710 no-
3BONSAET MUHMMU3NPOBATb PUCK Tpombo3a
n okknosnu JIAIT B cnydae okknosum JIAAT
vnn JIATK, Tak kKak aHTerpagHblii KPpOBOTOK
rno JIAI MoxeT ObITb COXpPaHEeH 3a CHEeT OTToKa
Mo NOBEPXHOCTHOM NagoHHOM ayre (4).

JIAAT n JIATK, XOTS 1 OTHOCATCA K €ANHOMY
apTtepuasnbHOMy OaccCelHy, UMeKT OTINYU-
TenbHble cBoncTBa. JIAAT nmeer yeTkne aHa-
TOMUYECKME OPUEHTUPBLI, GUKCUPOBAHHOE
MoJIoXXEeHne Ha “KOCTHON” OCHOBE, 4YTO, BEPO-
ATHO, MOXET ObITb NPUYMHOW BO3HUKHOBEHWS
nocTKkaTeTepmn3aLMOHHOM OKKITIO3UN JTyYEBON
aptepum (MKOJIA) B MecTe ee kKaTeTepusauum
npu NPoOBeLEHUN MeXaHNYEeCKOW KOMMPeCcCcumn
BO BpeMs remoctasa. [lpun kateTepusaumm
JIATK, roe apTepus okpyXeHa MSArkuMun Tka-
HAMUW, BEPOATHOCTb KOMMPECCMOHHOIO KOM-
noHeHTa BO3HMKHOBeHUS MNMKOJIA meHbLUe, oa-
Hako ee Tonorpado-aHaTOMNYECKME XapaKTe-
pUCTUKK aenalT KateTepusauuto JIA Gonee
cnoxHon (4). Cnegyet OTMETUTb, YTO paHee
Obly1I0 onucaHo ncnonb3oBaHve AJ1[ MMeHHO
C uenblo pekaHannsauum NKOJIA npeannieybs
(9).

B Hawewm otaeneHun ¢ 2013 r. 4J1, pyTUHHO
MCMosb3yeTcs O MPOBEeAEHUS 3HO0BACKY-
JNIIPHBIX BMeLLaTeNbCTB, OCBanBaeTCs N ONTU-
MU3NPYETCHA TEXHUKA MYHKLUN N KaTeTepusa-
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Extensor pollicis longus (EPL) tendon

Radial artery in anatomical snuff box

EPB tendon
EPL tendon

Radial artery puncture site
on the back of the hand

Extensor retinaculum
Site of styloid process of radius

Extensor pollicis brevis (EPB) tendon

Anatomical snuff box

Radial artery puncture
in anatomical snuff box

Superficial branch
of radial nerve

Site of trapezium bone

Base of 1st metacapral

Abductor pollicis longus

Puc. 1. MecTo kateTepusaumu JIA knctu (ykasaHo YepHbiMu cTpenkamu). lNMpueegeHo no www.anatomynote.com

uvn JIAAT n JIATK, npoBogmnTca aHann3 OCAoX-
HEHUWN, CBSA3AHHbIX C 3TUMK gocTynamu (3).
B paHHOM uccnenoBaHuM MPOBOAMTCS aHaM3
N[0,y 60/bHbIX C OCTPbLIM KOPOHAPHBLIM CUHAOPO-
mMom (OKC).

Llenb nccnepoBaHus: cpaBHeHmne apopek-
TUBHOCTU U 6e30MacHOCTU OUCTasIbHOro
M MPOKCUMANbHOrO Jly4eBbIX AOCTYMOB Mpwu
npoBedeHNN KOPOHAPHbIX 39HO0BACKYASAPHbIX
BMeLwatenbcTB y 6onbHbix ¢ OKC ¢ ougHkom
“non-inferiority”/“superiority” OJ1/,.

3apaun

1. Ouenutb adpdekTnBHOCTb OJ1[, ¢ TOUKM
3peHund Heyaoayum katetepmusaunmm J1IA n KoHBep-
cun pocTyna, BpeMeHu katetepusdauuun JA,
BpemMeHn “cton—-6annoH”.

2. OueHntb 6e3onacHocTb OJ1 c TO4kM
3PEHMS HaCTOTbl PA3BUTUSA JIOKASIbHbIX OCOX-
HEeHUN (remopparvyeckue OCJIOXHEHUd, MNo-
BpexaeHue cteHkn aptepumn, NKOJIA).

3. VlccnepoBaTb 3aBMCUMOCTb OJINTENIBHO-
CTW SHOO0BACKYASPHOr0 BMeLwaTenbsCcTea U pu-
cka Bo3HukHoBeHuda NMKOJIA.

MaTtepuan n metoabl

Aun3ainH nccnenoBaHua

OTO NPOCNEeKTUBHOE HEPaHAOMU3NPOBAH-
HOE OOHOUEHTPOBOE WCCRefOoBaHME Maun-
eHToB ¢ OKC, nepeHecLunx aHO0BaCKynsipHOe
KOPOHapHOE BMELLATENbCTBO C MCMNOJSIb30BaHU-
em MN4g »n OnA. CpasHmBanucb adppekTns-
HOCTb 1 6€30MacHOCTb JIy4EBbIX apTepUasbHbIX
OOCTYnOB B ANCTallbHbIX OTOes1ax (aHaTOMI/I‘-Ie-
ckas Tabakepka W Tbil KUCTU) U B MPOK-
cuManbHOM oOTAene (Npeannedybe) B nepuom,
rocnuTanmMaauun.

B nepnop 2019-2020 rr. B uccnegoBaHue
OblNo BktoYeHO 496 605bHbIX ¢ OKC. N3 HUx
259 6onbHbIX ¢ OKC ¢ noagbemMoM cermMeHTta
ST (OKCnST) n 237 6onbHbix c OKC 6e3 noab-
ema cermeHta ST (OKC6nST). UckntoyeHo 13
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nccnepgosaHns 20 6onbHbIX. AHanNM3 npose-
neH y 476 6onbHbIX (251 60nbHOM ¢ OKCNST
n 225 6onbHbIX ¢ OKC6NST). Mpouenypa npo-
BOOMNACb Bpayamm, UMEKLWMMU onbiT Bonee
300 katetepwusauuin JIA n J1A knctu.

MpepBaputenbHas oueHKa

nepea uccneaoBaHuemM

ManenaTopHO NpoBOAMNacCh OLEHKa nyJsbca-
umm JIA Ha npegnieydybe 1 Nynbcauns aptepumn
B JIOKTEBON aAMKe. Bblibop apTepum poctyna
OCYLLECTBASJICA MO CNenylowemMy npUuHLUNY.
Mpwn Hannuum xopowo onpenensemMmon (nasnb-
naTtopHo) nynbcaumu JTA Ha Tbifle KUCTU BblOO-
pomM MecTa kaTtetepusauuun JIA aBnsnca Tbi
knctu. Npwn otcytcTeum nynscaumm J1A Ha Tbinie
KUCTU oueHuBanacb nynbcauusa JIAAT. Mpn
Hanu4un nynecaunn JIAAT nposogwunacb ee
Kkatetepusaums. lNpu oTCyTCTBMM NybCcaunm
JTAAT v HanMuuu nynbcaunn NPOKCMManbHOro
otgoena JIA npoBogwufnacb ee karetepusaums
Ha npeanseybe.

OPPEeKTMBHOCTb OLEHMBaNachb rno cnenyto-
WMM NapamMeTpam: TEXHUYECKad Heygada kate-
Tepudaumm JIA n KoHBepcus OoCcTyna, BPeEMS
kateTtepusaumm J1A, BpemMms OT MNOCTYMNJIeHUs
60NbHOro B peHTreHonepaLoHHyo 00 npoBe-
OEeHUS MaHUNynauum Ha MH@apKTCBA3aHHOMN
apTepun (Bpemsa “cton—-6annoH”).

B cnyyae HeygayHOM NonbITKX KaTeTepusa-
umm JIA nnm HEBO3MOXHOCTU MPOBEOEHUS OH-
[OBACKYy/NSIPHOIO KOPOHapPHOro BMeLlaTelNb-
CTBa 4epes KaTeTepusnpoBaHHyo JIA npoBo-
aunacb KoHBepcusa gocTyna. Boblgenedbl gBa
BapuaHTa KOHBEPCUM gocTyna:

1) Heyga4vHas NOMbITKa MYHKLWN N KaTETEPU-
3auumn J1A. B cnydae ecnu npu KoHBEpPCUU O0-
cTyna ncnosib3doBanach JIA Ha gpyron pyke nam
KareTepusaumsa NpoBoanaach B APYyroMm MecTe
JIA, 6onbHOW BKJOYaNCA B UCciegoBaHue.
Ecnn J1A He ncnonb3oBanack, 00J1bHOWN UCKITIO-
Yyasica U3 nccnefoBaHuns;

2) HEBO3MOXHOCTb 3aBEPLUNTL Npouenypy
13-3a aHaTOMUNYECKUX N GUSNONOTNYECKMX Xa-
PaKTEPUCTUK apTepun BEPXHEN KOHEYHOCTU
rnocne ycnewHonm kartetepumldaumn JIA (Kopo-
HapHasa aHruorpadusa nposoamnack Yepes J1A,
YPECKOXHOE KOPOHapHOEe BMELIATeNIbCTBO —
He 4yepes JIA, 60/1bHOI UCKYancsa N3 nccne-
OOBaHUS).

M3 nccnepoBanusa mnckntodeHo 20 60sbHbIX
C KOHBepcuen gocrtyna.

Bpems katetepusaumm JIA oueHMBaANoOCb
C MOMEHTa NyHKUMMN apTepun 00 3aBeneHus
MHTpOAblOCEPA B apTEPUIO U MNOJSTyHEHUS ToKa
KpOBM N3 nHTpoaptocepa. CmeHa gocTtyna npo-

150
72
OKCnST OKCo6nST
(n=251) (n=225)

B AcnupuH + Tukarpenop
[ AcnupuH + knonupgorpen

Puc. 2. Vicnonb3oBaHne aHTUarperaHTHOW Tepanuu
B 3aBMcMMOCTU OoT Buaa OKC.

BOAMIACb B Cllydae, ecnuv Bpems nyHkumm J1A
npesbilwano 3 MuH (6).

YT0ObI UCKITIOYUTL PaKTOPbI, HE 3aBUCHLLUNE
OT PEHTrEeHOXMPYPrnYeckom cnyxbbl, HamMu
ObINI0 MPUHATO PELLEHMe NPOBECTM OLEHKY Bpe-
MeHu “cton-6annon”. Hayano otcyeta Bpeme-
HM HayMHaNOCb C MOMEHTa, korga OOonbHOWN
yKnaabiBascs Ha OnepauvioHHbIN CTO.

BesonacHOCTb oueHMBanachb No nokasarte-
JISIM NNOKasIbHbIX OCNIOXHEHWI: FeMopparm4ec-
Kne OCNOXHEeHUs, noBpexaeHue cteHkn JIA
(ouccekumsa aptepun, nNynbCcupyowas rema-
TOMa, aTpUOBEHTPUKYNSApHaAs d¢ucTtyna)
n TKOJIA. JlokanbHble remopparmieckmue
OCJIOXXHEHNSI OugHMBanNucb Mo wkane EASY
Hematoma Classification.

KaTtetepusauuns JIA nposoamniacb No MeETO-
onke CenbavHrepa rnog, MEeCTHOM aHecTe3nen
pacTteopoMm nmaokamHa 1% — 5,0 mn. MNyHkumsa
apTepun OCYLLECTBAANACh C UCMONIb30OBAHMEM
MeToOa npokasbiBaHUs ABYX CTEHOK apTepumn
unmn nepegHen cteHkn aptepun. lNocne ycrta-
HOBKU MHTpoAblocepa B JIA yepes Hero B apTe-
puio BBOOUACS pPacTBOP HUTpPOrMuepuHa
B 0o3e 100 MKr € uenblo NpodmnakTMkm cnas-
Ma JIA (ucka4veHne B criydae rmnoToOHUn —
CUCTOJNINYECKOE apTepuasbHOe faBleHue
meHee 90 MM pT.CT.). HedpakumoHMpoBaHHbI
renapvH B O03€ nepepn npoBedeHneM KOpo-
HapHon aHrnorpacdpum — 50 Ep/kr, npn ypec-
KOXXHOM KOPOHapHOM BMeLlaTenbCTBE -—
100 Epn/kr maccel Tena. Micnonb3oBancs WH-
Tpoabocep € ruapodUIbHLIM MOKPbLITUEM.
Pasmep mHTpoAblOCEpPA U MHCTPYMEHTa Ang
3HA0BACKYNSAPHOro BMewaTtenbctBa — 6 Fr.
AHTMarperaHTHaa Tepanums OCyLLecTBAgnach
HasHayeHnem KoMOmHaumn acrnmpuH, Knonu-
[orpenb nnn acnupuviH, Tmkarpenop (puc. 2).
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Ta6nuua 1. Aptepus goctyna y 6onbHbIX ¢ OKC

Ta6nuua 2. VicxoaHble xapakTepucTukm 476 60nbHbIX

ApTtepus OKCnST | OKConST Bcero
pocTyna n =251 n=225 n =476
JIAMN, n (%) 167 (66,5) 144 (64) 311 (65,3)
JIAAT, n (%) 43 (17,1) 50 (22,2) 93 (19,6)
JNIATK, n (%) | 41(16,4) 31(13,8) 72 (15,1)

Bo Bcex cny4asdx MHTPOAbIOCEP yOanssnics
HENOCPEeACTBEHHO MOC/E 3aBEPLUEHUSA 3HOO-
BACKY/NISIPHOr0 KOPOHAPHOr0 BMeELLATENbCTBA.
lfemocTas ocyLeCcTBASAICA HANOXEHNEM OaBSsi-
wen noBaA3kn. KOHTpoNnb apTepun pgocTyna
ocywiecTBaanca Ha 1-3-n geHb nocrne npo-
uegypsbl, Hanunume wunu otcytcteue [MKOJIA,
noBpexaeHne CTeHKU apTepum OLEHUBAasIOCh
C MCMNONIb30BAHMEM YJbTPA3BYKOBOIO uMccne-
LOoBaHuS.

Kputepumn ncknioveHmns:

» OcnoXxHeHHoe TeveHne OKC (kapanorex-
HbIl LLIOK, TSKENble HapyLeHns putMa mn npo-
BOOAMMOCTWN);

« OTCYTCTBME OMpeaensieMoi naabnaTtopHo
nynbcauum J1A;

- paHee npoBogumasa katetepmldauma J1A;

- AKLLl B aHamHe3e;

« OTKa3 naumeHTa.

M4 6bin ncnonb3oBaH y 311 GONbHbIX,
AN — y 165 GonbHbIX. ApTepusi gocTyna
y 6onbHbIX OKC npencTaBneHa B Tabn. 1.

Crtatuctmnyeckas obpaboTka Mosy4eHHbIX
pe3ynbLTaTtoB NpeactaBfieHa CPpeaHMM 3Have-
HMeM * CTaHOgapTHOE OTK/IOHeHWe, CTaTUCTU-
yeckasi 3HaA4YMMOCTb Oblna yCTaHOBJIEHA Ha
ypoBHe p < 0,05 n 6bina onpegeneHa ¢ NOMo-
wbto t-kputepus CTblogeHTa 1 ANCMEPCMOHHO-
ro aHanmaa.

Pe3ynbraTthbl

B 1abn. 2 npuBeaeHbl OCHOBHbIE XapakTepu-
cTuku Bcex 476 naumenTtoB. CpeaHui Bo3pacT
nauveHToB OkoNno 66 net. BonblWMHCTBO 1”3
HUX — MYX4YuUHbl. Yauie naymeHTbl uUMenu
OKCnST - 52,7%, OKC6nST - 47,3%.

KoHBepcusa goctyna B pesynbrate Heyaau-
HOWM MNOMbITKM NYHKUMU U KaTeTepu3auun J1A
BO3HMKMA y 28 6onbHbIX. KOHBEpcKus goctyna
B pe3ynbrate HEBO3MOXHOCTU 3aBepLIUTb
npoueanypy n3-3a aHaToMnyecknx nu Gmusnono-
FMYECKUX XapPakTEPUCTUK apPTEPUI BEPXHEN
KOHEYHOCTM MNOocJ/e yCneLwHon kaTteTepuaauum
J1A oTMeueHa y 2 60nbHbIX. BapraHTbl KOHBEP-
Cun JocTyna npeacTtaBsieHsbl B Tabn. 3.

Takmm 06pa3omM, KOHBeEpPCUs OOCTyna npu
N4 npomsowna y 18 (5,8%) 6onbHbIX, Npu
ONO —y 12 (7,2%) 60nbHbIX. OTO CBUAETENb-
CTBYET O TOM, 4TO NPn XOPOLLO OnpeaensiemMon

KnuHuyeckue xapakrepucTukm MokasaTtenn
BospacrT, roabl 66 +£9,3
My>4mHbl, n (%) 316 (66,4)
OKCnST, n (%) 251 (52,7)
OKC6nST, n (%) 225 (47,3)
KopoHnapHas aHrnorpadus, n (%) 21(4,4)
KopoHapHas aHrnorpadus + 455 (95,6)
YPECKOXHOE KOPOHAPHOE
BMeLLaTenscTBo, n (%)

AcnupuH + knonuaoorpens, n (%) 222 (46,6)
AcnvpuH + Tukarpenop, n (%) 254 (53,4)
Antudunbatng, n (%) 29 (6,1)
TpombonuTnyeckas Tepanus 3(0,6)
(BorocnutanbHbIv a1an), n (%)

Ta6nuua 3. BapuaHTtbl koHBepcuM AoCTyna y GOJNbHbIX
c OKC

Konsepcus poctyna JIA Konuyecteo
n =30 (6%)

JIATK — JNAAT 1
JIATK — NAM 1 BkntoyeHbl
JIAN — NAN 2 B UCCNnefoBaHne
JIAAT — NAM 6 n=10(2%)
JIATK — 6eapeHHast aptepus | 1
JIATK — nokteBas aptepus 1 McknioueHne
JIAAT — nokTeBas aptepust 2 13 nccnenoBaHns
JIAN — nokteBas apTepus 12 n =20 (4%)
JIAM — nneyesas aptepus 2
JIAN — 6eppeHHas apTepus 2

nynecaumun JIA puUcCk ee Heyaa4yHOW KkaTteTepu-
3aumn npu OJ1 He3HaunuTenbHO BbIWLE, YEM
npw MNJ14.

AHann3 3aBUCUMOCTU BPEMEHU KaTeTepwu-
3aumu J1A npw NMN4 v OJ1, (MckntoYeHbl cnydam
KOHBEpPCUM OOCTyna) He Nokasan 4OCTOBEPHO-
ro otnmyms (p = 0,78): Bpems kateTepmsaunm
J1Al coctasuno 47,1 ¢, npn OJ11, — 47,4 c. MNpwun
CpaBHEHUN CpefHEro BPEMEHM KaTeTepuaa-
umn JIAIM n BpemeHn katetepudaumm JIAAT n
JIATK Takoke He Obls1I0 Noy4eHO AOCTOBEPHOro
oTnnyus (puc. 3).

[NokasaTenn BpemMeHn kartetepusaummn ap-
Tepun goctyna B 3aBucumocTu oT Buaa OKC
npencrtaesieHbl Ha puc. 4. JJOCTOBEPHbLIX OTNIN-
4 BPEMEHM KaTeTepu3aunm apTepmmn gocTy-
nay 6onbHbix c OKCNST n OKC6nST oTMeyeHo
He 6bino (J1AM: p = 0,49; JIAAT: p = 0,39; JIATK:
p=0,5).

Bbina npoBeneHa oueHka BPEMEHM “CTON—
6annoH” B 3aBUCMMOCTM OT apTepuun AocTyna.
He Oblno BbISBIEHO O0OCTOBEPHbLIX OTANYUM
BpemMmeHu “cton-6annon” npu M4 v OJ4
(23,2 10 MMH 1 21,8 = 9,9 MMH COOTBETCTBEH-
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54

48

42

T B

30

nng NAAT

NATK ana

Puc. 3. CpaBHeHue BpeMeHu katetepusauum N4 v 4140,

49,4 +13,5*

47,6 +15,5*
47,5£13,1*

OKCnST

47,4+11,3*
46,5+ 12*
454+11,6
] nng
] NAAT
W NATK
OKC6nST

Puc. 4. Bpems nyHkumm (c) apTepum goctyna B 3aBucumMocTu oT Buaa OKC. *[JaHHble npeacTaBfieHbl CPeaHUM 3Ha-

YyeHnem N CTaHOapPTHbIM OTKJIOHEHNEM.

Ta6nuua 4. 3aBMCMMOCTb BpeMeHu “cton-6annoH” n mecta goctyna JIA

Bpems “cTon-06annoH”, MuH
ApTtepus goctyna
OKCnST OKC6nST BCEro P
nng 19,9 + 6* 27,2 +8* 23,2+ 10* 0,16
ang 18,1 £5,6% 259+8,1* 21,8 £9,9*
JIAAT 17,9+ 5,4* 25,8 +8,1* 21,9+10,1* 0,3
JIATK 18,2+ 5,9* 26 * 8* 21,6 £9,8* 0,24

* JaHHble npenctaBneHbl CpeHUM 3Ha4YeHNEM U CTaHOAPTHLIM OTKIOHEHNEM.

HO (p = 0,15). lNpun cpaBHEHUM BPEMEHW “CTON—
6annon” y 6onbHbIx ¢ MJ14,1n ¢ goctynamu JTIAAT
1 JIATK 3HaYMMbIX OTANYMI TAKXKE BbIABNEHO HE
obiio (JIAAT — 21,9 = 10,1 MmuH (p = 0,3),
JIATK - 21,6 £ 9,8 muH (p = 0,21).

Mpw oueHke 3aBMCUMOCTU BPEMEHMU “CTON—
6annoH” ot mecta poctyna JIA n Buga OKC
OblNM  NOJNIYYEHbI criegylowme pesynbraTthbl
(Tabn. 4).

lfemocTas npu BCex BapuaHTax katetepunsa-
umn JIA ocylwecTBAAACA HaNoXeHMeM [OaBs-

wen noBaskn. AnntenbHOCTb remocTasa (CHS-
Tne NOBSI3KM) COCTaBma B cpegHeM 635 MUH.

KoHTponb aptepun pocTyna Ha npegmer
MECTHbIX OCJTIOXHEeHUM npoBeaeH y 449 (94,3%)
605bHbIX, 13 HMUX ¢ OKCnST - 210 (93,3%),
OKC6nST - 239 (95,2%). BbIObIsIN N3 KOHTPONS
nocTtyna 60bHbIe C NeTaslbHOCTbIO B 1-e CyTKN,
3KCTPEHHbIM KapANOXUPYPrUYECKUM JIEHYEHU-
€M, B CBAA3M C OTKaA30M.

JlokanbHble remopparnyeckme OCroXHEHUS

lpokcumMasnbHbI v AUCTasbHbI Jy4eBble [OCTYrbl NPY MPOBEAEHUN SHA0BACKY/ISIPHbIX

BMeLLaTesnbCTB y 60J1bHbIX ¢ OKC

npw MJ14 v 4J10 npeacrasneHsl Ha puc. 5.
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21(6,8%)
O nna(n=311)
O ong (n=165)
3(1,8%)
2(0,6%) 2(1,2%)
1(0,6%) 1(0,6%)
[ R [ ] —
fematoma lllI-IV Mynbcupytowas Oduccekuns ATpPNOBEHTPUKYNSIPHAA
rematoma NA npegnneybs ductyna

Puc. 5. JlokanbHble remopparnyeckme 0CNOXHEHUS Npuy katetepmnadaumm J1A B NpOKCUMasibHOM 1 AUCTalIbHOM OTAENax.

Ta6nuua 5. JlokanbHbE OCNIOXHEHUs Npu KaTeTepuaaumm J1A

OKCnST (n=210) OKC6nST (n = 239) Bcero
OcnoxHeHus n =449
NnAnN JIAAT JIATK NAN JIAAT JIATK
rematoma llI-IV, n (%) 16 (7,6) 5(2,1) 1(0,4) 2(0,8) 24 (5,3)
Mynbcupytowas 1(0,5) 2(0,8) 3(0,7)
rematoma, n (%)
Ounccekums JIA, n (%) 1(0,5) 1(0,5) (0,5)
ATPUOBEHTPUKYNSIPHAS 1(0,5) 1(0,2)
ductyna, n (%)

64,3% 66,7%

0,
35.7% 33,3%

lemopparunyeckune FemMopparnyieckmne 0CnoXxHeHus
OCNOXHEHUS (BK/IOYEHbI CllyHamn
NCMNONb30BaHUS
antudubaTtnga n TIT)

] AcnupuH + Tukarpenop
] AcnupuH + knonuporpen

Puc. 6. JlokanbHble remopparmieckme OCHOXHEHUS
y 6051bHbIX ¢ OKC B 3aBUCUMOCTU OT KOMOBMHALUMM aHTU-
arperaHTHon Tepanun. TJIT - TpombonuTnyeckas
Tepanus.

AHanna remopparn4ecknx OCJOXHEHUN
nokasa’s, 4to 4Yactota rematom llI-IV (no wka-
ne EASY Hematoma Classification) npwn MNJ1/,
B oTnunyme oT OJ1[, BCTpeyanach valle donee
yem B 3 pasa. pyrmne nokasbHbl€ OCNIOXHEHUS
JIA, Takme Kak OMccekuusi, aTPUOBEHTPUKY-
napHasa ductyna, oblin 3aUKCUPOBaHbI TOJb-
ko npu OJ11. HacToTa cnyyaeB BO3SHUKHOBEHUS
MOCTKaTETEPU3ALMOHHbIX MYNbCUPYIOLLUUX re-
MaToOM Oblfla OAMHAKOBOW.

JlokanbHblE OCJIOXHEHMSA MNPU KaTeTepusa-
umm JIA B 3aBucumoctu ot Buaa OKC npen-
cTaBfieHbl B Tabn. 5.

Mpwn aHann3e nokasnbHbIX reMopparnyeckKmx
OCJIOKHEHUI BbISIO BbISIBJIEHO, YTO NMPU Ha3Ha-
YyeHUn KoMOUHauMK “acnupuH + Tukarpenop”
oTMeuanocb 6o5ee 4yacTtoe pasBuUTUE pPas3nny-
HbiIX OPM remMopparn4eckmx OCAOXHEHUN
Mo CPaBHEHUIO C KOMOMHaumen “acrnmpuH +
knonupgorpens”. B cnydyasx mMcnosb3oBaHUS
DOMONIHUTENIbHO TPOMOONNTUYECKMX npena-
patoB unu 6nokatopos llb/Illa puck BO3HUKHO-
BEHUA JIOKaJIbHbIX remMopparn4yecknux OCJoX-
HEHUIN B KOMOMHauMs “acnmpuiH + Tukarpenop”
yBenu4ymeancs (puc. 6).
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Tabnuua 6. [AnTeNbHOCTb 9HOOBACKYISAPHOrO KOPO-
HapHOro BMeluatensctBa n puck pa3sutua MKOJIA Ha
npeanneybe

AnntenbHoCTb
Puck passntus 3HA,0BACKYNSPHOro
NKONA Y
KOPOHapPHOro BMeLluaTenbCcTBa,
Ha npepnJeybe
MWH
Okkniosus J1A 59,8 + 19,4*
KposoTok no JIA 59,1 £17,4* p=0,12
COXpaHeH

*[daHHble npencrtaeBiieHbl CpegHMM 3Ha4YeHnemMm n CtaH-
JAPTHLIM OTKJIOHEHUEM.

Ananna TKOJIA nokasan crneaylowme pe-
3ynbtatbl. Okkno3usa JIA Obina BbiBieHa
y 23 (4,8%) 6onbHbix: npu M4, -y 21 (6,8%)
6onbHOro, npmn OJ40 -y 2 (1,2%) 60NbHbIX.
Okknto3uu npu OJ1,6binv npeactaeneHsl 1 cny-
yaeM okkno3unm JIAI ¢ coxpaHeHHbIM KPOBO-
TOKOM no J1A kuctn npun katetepmsaunn JIAAT
n 1 cnyyaem nokanbHOM OKkO3UK JIA Ha Kun-
CTU C COXPaHeHHbIM KpoBoTOkOM JIAI npwu ka-
Tetepusaunn JIATK. Takum obpasom, OKKIO-
3us J1A Ha npegnneydse npu AJ1[, BCTpeyanach
y 0,6% 6onbHbIX. B cBSA3M C ManbiM Konuye-
cTBOM OKkto3u J1A npu IJ1[], cpaBHeHme aTo-
ro ocnoxHeHua npu goctyne JIAAT n JIATK He
npPOBOAUIIOCh.

lMpoBeneH aHanu3 CBA3U MexXay LJUTENb-
HOCTbIO 9HO0BACKYJIIPHOr0 KOPOHAPHOIro BMe-
wartenbcTBa y 60/bHbIX ¢ OKC 1 puckom pas-
BUTUA OKKIO31KM J1A Ha npegnneybe (Tadn. 6).

Takmm o6pas3om, ONAUTENbHOCTb 9HAOBA-
CKYJISPHOrO0 KOPOHapPHOro BMELWaTenbCTBa
HEe BAMsANIa Ha pUck BO3HMKHOBeHus MKOJIA
y 60onbHbIX ¢ OKC.

OOGcyxaeHue

Haw onbIT OeMOHCTpUpyeT OCYyLLeCTBU-
MOCTb O0CTyna K guctanbHomy otgeny JIA y
6onbHbix ¢ OKC. Y aToro gocrtyna ectb psg
npeuvmyliecTs. [pexae BCero, CHUXEHUe
0onacHOCTU OKKNIO3uKn J1A B MecTe “TpaguumoH-
HOW” NMyHKUMWM Ha npegnfedbe. B aTo 30HE
OTCYTCTBYET MNYHKUMOHHAA TpaBma, HeT Mno-
BPEXAEHNS COCYANCTON CTEHKU MHTPOAbIOCE-
POM U1 KakoW-mbo TpaBMbl, CBA3aHHOW C On-
TenbHbIM COABMEHVNEM FEMOCTATUYECKON MOo-
BA3KOW. [MOCKONbKY HE MEHSIETCA aHTerpaaHbIi
KPOBOTOK 4Yepe3 MOBEPXHOCTHYIO NaAOoHHYIO
ayry, JIAI B cny4dae okkto31m ydacTka, pacro-
JIOXXEHHOro B aHatoMuyeckon Tabakepke uan
TblSle KUCTW, HE TpomMOupyeTcd. D10 umeeT
3HaYeHne oNng NauueHToB, KOTOPbIM TpebyeTcs

BbIMOJIHEHNE HECKONbKUX paauasnbHbIX UHTEP-
BEHLMOHHbIX BMeLllaTeNbCTB MO0 HyXxaato-
LLMXCHA B LUYHTUPOBAHUN KOPOHAPHbIX apTepui
C nAaHMpyembiM wucnonb3oBaHmem JIA kak
LyHTa. BaXxHo oTMeTUTb, 4TO Yy 605bHbIX ¢ OKC
ncnonblyeTtcs 6onee “arpeccnBHan” aHTUKoA-
ryngaHTHas u aHTuarperaHTHas tepanus, n 4710,
B 9TOM MnaHe Oonee npuBrekaTeneH u3-3a
MEHbLLUEro pucka BO3HMKHOBEHUS MECTHbIX
remMopparmyeckmx oCnoXxHeHun. Opyrum npe-
nmyuiectsom J1[ asnaetca KomM@PopT remo-
cTasa 6narogapsi MOBEPXHOCTHOMY PacCrofio-
xeHnio J1A, He TpeOyloLlleMy MCNOb30BAHUS
cneumanbHblX FeMOCTATUYECKUX YCTPOWCTB.
Ecnu naumeHT crmbaeT 3ansicTbe, KayecTBO
remMocrtasa He cTpagaeT, NOCKOJIbKY KOMMpec-
CUS1 OCYLLECTBJIIETCH Ha NagOoHHON CTOPOHe
kmctn. CpoaBneHne nNpu remocta3e He3Hauu-
TenbHOE, He NMPMBOAUT K OTEKY KUCTU, TaK KakK
KPYMHble BEHbI HE MepexnmMaloTcs B npoLecce
remocTtasa, 1 XOpoLUO NEePEHOCUTCS NauneHTa-
MU. Imea faHHyo TEXHUKY B apceHane, onepa-
TOp TEOPETUHECKM MOXET COKPaTUTb KOnm4de-
CTBO nepexopgos oT JI Kk gpyrum apTepuaiib-
HbIM JOCTyNnam, a TakxKe CHU3UTb NOTPeOHOCTb
B 6osiee mpokcumanbHOM nyHkumm J1A, 4TO,
KaK M3BECTHO, sBNsieTCs 6onee pPUCKOBAHHbLIM
B CBSI3W C 0COBEHHOCTAMU aHaToMun. nctanb-
Haqa kateTepusaums JIA onga npoBeneHunst Kopo-
HapHbIX BMELLATESIbCTB ABNAETCH OCYLLEeCTBU-
MbIM 1 6e30nacHbLIM METOAOM. dTa MeToauka
3aCNy>XMBaeT BCECTOPOHHEro W3y4eHus, no-
CKOJIbKY OHa JaeT NMpemmMyLLecTBO Kak naumeH-
Tam, Tak 1 onepaTopam.

BbiBOAbI

1. PesynbraTbl mMccrnegoBaHUda nokasanu,
yTo y 60nbHbIX ¢ OKC npu npoBeaeHnn aHOo-
BaCKydapHbIX BMewaTenscts AJ1[, no nokasa-
Tento “adpdeKTUBHOCTL” Obl1 HE XYy>XKe N0 CpaB-
HeHuio ¢ MJ14, a no nokasatenio “Oesonac-
HOCTbB” — ny4yLue.

2. KoHBepcusa pocTtyna 4aiwie BCTpevanacb
npwv OJ14.

3. Bpema katetepuzaumm JIA n Bpems
“cTon—-6annon” npu NN4 v AN4 He nmenu oo-
CTOBEPHbIX OTNM4YMiA. [pn 3TOM Bpems kaTeTe-
pusaunn JIATK no cpaBHeHUO C ApyrumMu Ba-
praHTamMu ocTtyna 6b110 HAMBObLLMM.

4. YacTtoTa nocTkateTepusauMOHHbIX rema-
ToM npu OJ1 6bina HUXe No CpaBHEHWUIO C
nnA4. Yacrora okknio3uii JIA npu MNJ14, 6bina
BbiLe, Yem npu OJ1/.

5. AnnTenbHOCTb 3HA0BACKYIAPHOIo KOPO-
HapHOro BMELLATENbCTBA HE BMSAa Ha PUCK

lpokcumMasnbHbI v AUCTasbHbI Jy4eBble [OCTYrbl NPY MPOBEAEHUN SHA0BACKY/ISIPHbIX

BMeLLaTesnbCTB y 60J1bHbIX ¢ OKC

BO3HUKHOBEHUSA OKK031n J1A.
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Abbreviations

dRA - distal radial access

RA — radial artery

RAAS - radial artery of the anatomical snuff-
box

RFA - radial forearm artery

RABH - radial artery of the back of the hand

RAc - radial access

ACS - acute coronary syndrome

NSTE-ACS - non-ST elevation acute coro-
nary syndrome

STE-ACS - ST-segment elevation acute cor-
onary syndrome

PCORA - post-catheterization occlusion of
the radial artery

pRA — proximal radial access

Brief abstract

Efficacy and safety of the distal and proximal
radial accesses were evaluated in 476 patients
with acute coronary syndrome. Distal radial ac-
cess was non-inferior to the proximal radial ac-
cess in terms of “efficacy”, and superior
in terms of “safety”. Access conversion was
observed more frequently with distal radial ac-
cess. The time of radial artery catheterization
with proximal or distal radial accesses did not
differ significantly. Local hemorrhagic compli-
cations were observed more frequently with
distal radial access. Incidence of radial artery
occlusions was higher with proximal radial ac-
cess. Duration of endovascular coronary inter-
vention did not affect the risk of post-catheter-
ization occlusion of the radial artery.

Introduction

The radial artery access has firmly consoli-
dated its position in the endovascular treatment
of coronary arteries, and first of all this is due to
the safety of the radial access (RAc).
Consequently, RAc is considered as the default
approach for endovascular coronary proce-
dures (1, 2).

The search for an alternative way to tradi-
tional RAc (proximal radial access — pRA), in
which the radial forearm artery (RFA) is cathe-
terized, has resulted in the development of
other options for radial artery (RA) catheteriza-
tion. One of these options was the catheteriza-
tion of the radial artery in the area of the ana-
tomical snuffbox (RAAS) (3), the other involved
the radial artery of the back of the hand (RABH)

(4) (Fig. 1)

The feature differentiating distal RA (dRA)
from the pRA is that in dRA the RA catheteriza-
tion site is located distal to the origin of the RA
branch, forming the superficial palmar arch.
This allows us to minimize the risk of thrombo-
sis and occlusion of the RFA in case of occlu-
sion of RAAS or RABH, since antegrade blood
flow in the RFA can be maintained due to out-
flow along the superficial palmar arch (4).

Although RAAS and RABH belong to the
same arterial bed, they have distinctive proper-
ties. RAAS has clear anatomical landmarks,
a fixed position on a “bone” basis, which can
likely cause a post-catheterization occlusion
of the radial artery (PCORA) at the site of its
catheterization during mechanical compres-
sion in hemostasis. During RABH catheteriza-
tion, where the artery is surrounded by soft tis-
sues, the probability of the PCORA occurrence
due to compression is less, however, its topo-
graphic and anatomical characteristics make
RA catheterization more difficult (4). It should
be noted that the use of dRA has been previ-
ously described specifically for the purpose
of recanalization of the forearm PCORA (5).

In our department, dRA has been routinely
used for endovascular interventions since
2013; technique of puncture and catheteriza-
tion of RAAS and RABH is mastered and opti-
mized, and complications associated with these
approaches are analyzed (3). This study ana-
lyzes RAc in patients with acute coronary syn-
drome (ACS).

Purpose

To compare efficacy and safety of distal and
proximal radial accesses during coronary endo-
vascular interventions in patients with ACS with
a “non-inferiority”/ “superiority” assessment
of the dRA.

Objectives

1. To evaluate dRA efficacy in terms of failure
of the RA catheterization and access conver-
sion, time of the RA catheterization, time “ta-
ble-to-balloon”.

2. To evaluate dRA safety in terms of the in-
cidence of local complications (hemorrhagic
complications, damage of the artery wall,
PCORA).

3. To investigate the relationship between
duration of endovascular intervention and the
risk of PCORA occurrence.
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Extensor pollicis longus (EPL) tendon

Radial artery in anatomical snuff box

EPB tendon
EPL tendon

Radial artery puncture site
on the back of the hand

Extensor retinaculum
Site of styloid process of radius

Extensor pollicis brevis (EPB) tendon

Anatomical snuff box

Radial artery puncture
in anatomical snuff box

Superficial branch
of radial nerve

Site of trapezium bone

Base of 1st metacapral

Abductor pollicis longus

Fig.1. Catheterization site of the RA of the hand (indicated by black arrows). Quoted from www.anatomynote.com

Materials and methods

Study design

This is a prospective, non-randomized, sin-
gle-center study of patients with ACS who un-
derwent endovascular coronary intervention
using pRA and dRA. The efficacy and safety of
radial arterial accesses in the distal parts (ana-
tomical snuffbox and back of the hand) and in
the proximal part (forearm) during hospitaliza-
tion were compared.

During the period 2019-2020, 496 patients
with ACS were included into the study. 259 of
them were the ACS with ST-segment elevation
(STE-ACS) patients, and 237 patients had non-
ST elevation ACS (NSTE-ACS). Twenty patients
were excluded from the study. Analysis was
performed in 476 patients (251 patients with
STE-ACS and 225 patients with NSTE-ACS).
The procedure was carried out by doctors who
had completed over 300 catheterizations of the
RFA and the hand RA.

Preliminary assessment

before the study

RA pulsation on the forearm and arterial pul-
sation in the ulnar fossa were assessed by pal-
pation. The access artery was selected accord-
ing to the following principle. In the presence
of a well-defined (by palpation) RA pulsation
on the back of the hand, this place was select-
ed as the site of RA catheterization. In the
absence of RA pulsation on the back of the
hand, RA pulsation in the anatomical snuffbox
was assessed. In the presence of RA pulsation
in the anatomical snuffbox, its catheterization
was performed. In the absence of RA pulsation
in the anatomical snuffbox and the presence of
pulsation of the proximal RA, catheterization
was performed on the forearm.

Efficacy was assessed by the following pa-
rameters: technical failure of RA catheterization
and access conversion, time of RA catheteriza-
tion, time from patient admission to the X-ray

lpokcumMasnbHbI v AUCTasbHbI Jy4eBble [OCTYrbl NPY MPOBEAEHUN SHA0BACKY/ISIPHbIX

BMeLLaTesnbCTB y 60J1bHbIX ¢ OKC
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150

72
STE-ACS NSTE-ACS
(n=251) (n=225)

[ Aspirin + Tikagrelor
[] Aspirin + Clopidogrel

Fig. 2. The use of antiplatelet therapy depending on the
type of ACS.

operating room to manipulations on the infarct-
associated artery (time “table-to-balloon”).

In case of an unsuccessful attempt of the RA
catheterization or inability to perform endovas-
cular coronary intervention through the cathe-
terized RA, the access conversion was con-
ducted. Two access conversion options were
selected:

1. Unsuccessful attempt of the RA puncture
and catheterization. If during the access con-
version RA on the other arm was used or cath-
eterization of another place of the RA was per-
formed, the patient was included in the study.
If the RA was not used, the patient was exclud-
ed from the study.

2. Inability to complete the procedure due to
anatomical and physiological properties of the
upper limb arteries after successful RA cathe-
terization (coronary angiography was per-
formed through the RA, and percutaneous cor-
onary intervention was conducted not through
the RA, the patient was excluded from the
study).

Twenty patients with access conversion were
excluded from the study.

The time of RA catheterization was assessed
from the moment of artery puncture to insertion
of the introducer into the artery and obtaining
a blood flow through the introducer. The change
of access was performed if the RA puncture
time exceeded 3 minutes (6).

To exclude factors beyond the control of the
X-ray surgery service, we decided to evaluate
the “table-to-balloon” time. The countdown
began from the moment when the patient was
placed on the surgery table.

Safety was assessed by incidence of local
complications: hemorrhagic complications,
damage of the RA wall (arterial dissection, pul-

Table 1. Access artery in patients with ACS

Access STE-ACS | NSTE-ACS Total
artery n =251 n=225 n =476
RFA, n (%) 167 (66.5) 144 (64) 311 (65.3)
RAAS, n (%) | 43(17.1) 50 (22.2) 93 (19.6)
RABH, n (%) | 41(16.4) 31(13.8) 72 (15.1)

sating hematoma, A-V fistula), and PCORA.
Local hemorrhagic complications were assessed
by the “EASY Hematoma Classification” scale.

RA catheterization was performed using
a Seldinger technique under local anesthesia
with 5.0 ml of 1% lidocaine solution. Puncture
of the artery was carried out using the method
of puncturing the two walls of the artery or the
anterior wall of the artery. After insertion of the
introducer into the RA, a nitroglycerin solution
at a dose of 100 ug was injected through the
introducer into the artery to prevent RA spasm
(except in case of hypotension, when systolic
blood pressure is less than 90 mm Hg).
Unfractionated heparin was administered at a
dose of 50 U/kg before coronary angiography,
and in case of percutaneous coronary interven-
tion — at a dose of 100 U/kg of body weight.
A sheath introducer with hydrophilic coating
was used. The size of the sheath introducer
and the instrument for endovascular interven-
tion — 6 Fr. Antiplatelet therapy was carried out
by prescribing a combination of Aspirin and
Clopidogrel or Aspirin and Ticagrelor (Fig. 2).

NSTE-ACS - non-ST elevation acute coro-
nary syndrome; STE-ACS - ST-segment eleva-
tion acute coronary syndrome.

In all cases, the introducer was removed im-
mediately after the completion of endovascular
coronary intervention. Hemostasis was carried
out by applying a compression bandage. The
access artery was monitored on Day 1-3 after
the procedure, the presence or absence of
PCORA and damage of the arterial wall were
assessed via ultrasound examination.

Exclusion criteria:

1. Complicated ACS (cardiogenic shock,
severe rhythm and conduction disorders);

2. Absence of the RA pulsation defined by
palpation;

3. Previous RA catheterization;

4. Previous CABG;

5. Patient refusal.

pRA was used in 311 patients, dRA - in
165 patients. Access artery in patients with ACS
is presented in the Table 1.

Statistical processing of the obtained results
is represented by the mean £ standard devia-
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Table 2. Baseline characteristics of 476 patients

Table 3. Variants of the access conversion in ACS patients

Clinical characteristics Parameters
Age, years 66 9.3
Males, n (%) 316 (66.4)
ST-ACS n (%) 251 (52.7)
NST-ACS n (%) 225 (47.3)
Coronary angiography n (%) 21(4.4)
Coronary angiography + 455 (95.6)
percutaneous coronary
intervention n (%)
Aspirin + Clopidogrel n (%) 222 (46.6)
Aspirin + Ticagrelor n (%) 254 (53.4)
Eptifibadite n (%) 29 (6.1)
Thrombolytic therapy 3(0.6)
(prehospital phase) n (%)

tion, the statistical significance was established
at p < 0.05 and determined using Student's
t-test and analysis of variance.

Results

The main characteristics of all 476 patients
are presented in the Table 2. The mean age of
the patients was 66 years. Most of them were
males. Most of the patients had acute coronary
syndrome with ST segment elevation (ST-ACS
52.7%; NST-ACS 47.3%).

Access conversion as a result of an unsuc-
cessful attempt of puncture and RA catheteri-
zation occurred in 28 patients. Access conver-
sion as a result of the inability to complete the
procedure due to anatomical and physiological
characteristics of the upper limb arteries after
successful RA catheterization was registered in
2 patients. Table 3 shows variants of the access
conversion.

Access conversion RA n ‘;‘“3%“:;;},2)
RABH — RAAS 1 Included
RABH — RFA 1 in the study
RFA — RFA 2 n=10(2%)
RAAS — RFA 6
RABH — femoral artery 1
RABH — ulnar artery 1 Excluded
RAAS —ulnar artery 2 from the study
RFA — ulnar artery 12 n =20 (4%)
RFA — brachial artery 2
RFA — femoral artery 2

Thus, the access conversion for pRA oc-
curred in 18 patients (5.8%), and for dRA —
in 12 patients (7.2%). This suggests that with
a well-defined RA pulsation, the risk of its un-
successful catheterization for dRA is only
slightly higher than for pRA.

Analysis of the time of RA catheterization via
pRA and dRA (cases of access conversion are
excluded) did not demonstrate a significant dif-
ference (p = 0.78): the time of RFA catheteriza-
tion was 47.1 sec, for pRA it constituted 47.4
sec. Comparison of the mean time of RFA cath-
eterization and time of RAAS and RABH cathe-
terization did not demonstrate significant differ-
ence as well (Fig. 3).

Parameters of access artery catheterization
time depending on the type of ACS are pre-
sented in Figure 4. There were no significant
differences in the time of access artery cathe-
terization in patients with NSTE-ACS and NSTE-

66
p=0.73 p=0.3 p=0.78
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ... | —t
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30

pRA RAAS RABH dRA

Fig. 3. Comparison of the catheterization time via pRA and dRA.
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49.4+13.5*

47.6+15.5%
475+13.1*

STE-ACS

47.4+£11.3*

46.5£12%

454+11.6

] pRA
] RAAS
H RABH

NSTE-ACS

Fig. 4. Time of puncture (sec) of the access artery depending on the type of ACS. Note: * data are presented by

average values £SD.

ACS (RFA: p = 0.49; RAAS: p = 0.39; RABH:
p =0.5).

The “table-to-balloon” time was assessed
depending on the access artery. There were no
significant differences in the “table-to-balloon”
time for pRA and dRA (23.2 = 10 minutes and
21.8 = 9.9 minutes, respectively (p = 0.15).
When comparing the “table-to-balloon” time in
patients with pRA and with RAAS and RABH ac-
cesses, no significant differences were also
revealed (RAAS - 21.9 = 10.1 minutes (p = 0.3),
RABH - 21.6 £ 9,8 minutes (p = 0.21).

Assessment of the dependence of “table-to-
balloon” time from the RA access site and the
type of ACS demonstrated the following results
(Table 4).

Hemostasis in all variants of RA catheteriza-
tion was performed by applying a compression
bandage. The duration of hemostasis (until
removal of the bandage) was 635 minutes
in average.

The access artery was monitored for local
complications in 449 patients (94.3%). 210
(93.3%) of them were patients with STE-ACS,
and 239 (95.2%) of them were patients with
NSTE-ACS. Patients with lethal outcome on the
first day, emergency cardiac surgery, as well as
withdrawn patients were excluded from the ac-
cess monitoring.

Local hemorrhagic complications in pRA
and dRA are presented in Figure 5.

Analysis of hemorrhagic complications
showed that the incidence of llI-IV hematomas
(accordingtothe EASY Hematoma Classification
scale) via pRA was more than 3 times higher
than via dRA. Other local complications of RAc,
such as dissection and A-V fistula, were re-
ported only for dRA. The incidence of post-
catheterization pulsatile hematomas was the
same.

Local complications during RA catheteriza-
tion, depending on the type of ACS, are pre-
sented in Table 5.

Analysis of the local hemorrhagic complica-
tions revealed that prescription of Aspirin +
Ticagrelor combination was associated with the
more frequent development of various hemor-
rhagic complications in comparison with com-
bination Aspirin + Clopidogrel. In case of using
additional thrombolytic drugs or IIb/ llla block-
ers, risk of local hemorrhagic complications
with the combination Aspirin + Ticagrelor in-
creased (Fig. 6).

PCORA analysis demonstrated the following
results. RA occlusion was revealed in 23 pa-
tients (4.8%): in 21 (6.8%) patients with pRA,
and in 2 (1.2%) patients with dRA. With DRA,
occlusions were represented by one case of

Table 4. Dependence of the “table-to-balloon” time from the RA access site

“Table-to-balloon” time, min
Access artery
ST-ACS NST-ACS total p-value

pRA 19.9 + 6* 27.2 £ 8* 23.2+10* 0.16
dRA 18.1 £5.6% 25.9+8.1* 21.8+£9.9*

RAAS 17.9£5.4* 25.8£8.1* 21.9+10.1* 0.3

RABH 18.2 £ 5.9* 26 + 8* 21.6 £9.8* 0.24

* data are presented by average values +SD.
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21(6.8%)
[J pRA(n=311)
[J dRA (n=165)
3(1.8%)
2 (0.6%) 2(1.2%)
1(0.6%) 1(0.6%)
[ e [ ] —
Hematoma llI-IV Pulsatile RA dissection A-V-fistula
hematoma on the forearm

Fig. 5. Local hemorrhagic complications during RA catheterization in the proximal and distal parts.

Table 5. Local complications during RA catheterization

L STE-ACS (n=210) NSTE-ACS (n=239) Total
Complications n =449
RFA RAAS RABH RFA RAAS RABH
Hematoma llI-IV, n (%) 16 (7.6) 5(2.1) 1(0.4) 2(0.8) 24 (5.3)
Pulsatile hematoma, n (%) 1(0.5 3(0.7)
RA dissection, n (%) 1(0.5) 1(0.5 2(0.5)
A-V fistula, n (%) 1(0.5) 1(0.2)

RFA occlusion with preserved blood flow in the
RA of the hand during RAAS catheterization and
by one case of local RA occlusion on the hand
with preserved blood flow in the RFA during
RABH catheterization. Thus, RA occlusion in

64.3% 66.7%

0,
35.7% 33.3%

Hemorrhagic complications
(including the cases
with Eptifibatide and TLT)

Hemorrhagic
complications

] Aspirin + Ticagrelor
[] Aspirin + Clopidogrel
Fig. 6. Local hemorrhagic complications in ACS patients

depending on the combination of antiplatelet drugs.
TLT — thrombolytic therapy.

the forearm was observed in 0.6% of patients
with dRA. Given the small number of RA occlu-
sions with dRA, this complication was not com-
pared with RAAS and RABH accesses.

The analysis of the relationship between the
duration of endovascular coronary intervention
in ACS patients and the risk of RA occlusion in
the forearm was performed (Table 6).

Thus, duration of endovascular coronary in-
tervention had no effect on the risk of PCORA in
ACS patients.

Table 6. Duration of endovascular coronary intervention and
the risk of PORA in the forearm

Risk of PCORA Duration of endovascular
in the forearm coronary intervention, min
RA occlusion 59.8 + 19.4*
Blood flow in the RA 59.1+17.4* p=0.12
is preserved

* Data are presented by average values +SD.

lpokcumMasnbHbI v AUCTasbHbI Jy4eBble [OCTYrbl NPY MPOBEAEHUN SHA0BACKY/ISIPHbIX
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Discussion

Our experience demonstrates the feasibility
of access to the distal RA in ACS patients. This
access has several advantages. First of all, it
reduces the risk of RA occlusion at the “tradi-
tional” puncture site on the forearm. In this area
there is no puncture trauma, no damage to the
vascular wall by the introducer, and no kind of
injury associated with prolonged compression
with a hemostatic bandage. Since the ante-
grade blood flow through the superficial palmar
arch does not change, no thrombosis occurs in
the RFA in case of occlusion of the area located
in the anatomical snuffbox or in the back of the
hand. This is important for patients who require
multiple radial interventions or who need coro-
nary artery bypass grafting when the use of ra-
dial artery as a shunt is planned. It should be
noted that more “aggressive” anticoagulant
and antiplatelet therapy is used in ACS patients,
and distal radial access is more attractive in this
regard because of the lower risk of local hem-
orrhagic complications. Another advantage of
dRA is comfortable hemostasis due to the su-
perficial location of the RAc which does not re-
quire special hemostatic devices. If the patient
flexes the wrist, the quality of hemostasis is not
affected since the compression is applied on
the palmar side of the hand. Compression dur-
ing hemostasis is insignificant and well tolerat-
ed by patients, it does not lead to swelling of
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Haw onbiT ycTpaHeHUA AUCNOKALUU U MUTPALUH
CTEHTOB BO BpeMs 3HAOBACKYNAPHbIX BMeLLATE/IbCTB
Ha KOPOHapPHbIX apTEPUAX

6.M. lykypos*, B.U. KpaBuos, B.H. Ypumues

KnuHuka Ne 1 Bonrorpagckoro 'MY, Bonrorpas, Poccusi

B ctarbe npoaHaan3npoBaHbl 4 cay4as AUCaoKaunum v MUrpaumm CTEHTOB, KOTOPbIE BO3HUKIN BO BPEMS
BbIMOJIHEHUST 3HLAOBACKY/ISPHbLIX BMELLATE/IbCTB M0 PEBACKY/IpU3aLmnm Mmokapaa rnpuv NeMm4eCckom 6oses-
HU cepaua. BbisiBA€HbI MPpu4YvHbI BOSHUKHOBEHUS oA0BHbIX OC/IOXHEHWUI, a TakXXe OrnucaHsbl SHAOBAaCKYyJIsp-
Hble MEeTOAbl, KOTOPbLIE MPUMEHSI/INCH MPU KX JIe4eHnun. Ha ocHoBe aHann3a COBOCTBEHHOrO oribiTa cAenaHbl
BbIBO/AbI N AaHbl pekomMeHaauunu.

KnioueBbie cnoBa: aucriokauusi KOPOHAPHOro CTEHTa, MUrpaumsi KOPOHaPHOro CTEHTa, CTEHTMPOBAaHUE
KOPOHapHbIX apTepui, niemmyeckas 6ose3Hb cepaua, cuctema [oCTaBky KOPOHapHOro CTEHTAa

Our experience with the management of dislocation
and migration of stents during endovascular inter-
ventions on coronary arteries

B.M. Shukurov*, V.I. Kravtsov, V.N. Ufimtsev
Clinic No. 1, Volgograd State Medical University, Volgograd, Russia

The article analyzes 4 cases of dislocation and migration of stents that occurred during the endovascular
interventions for myocardial revascularization in coronary heart disease. The causes of such complications
have been identified, and endovascular methods that were used for their management are described. Based
on the analysis of our own experience, conclusions are drawn and recommendations are given.

Keywords: coronary stent dislocation, coronary stent migration, coronary artery stenting, coronary artery

disease, coronary stent delivery system

BeepeHue

OHOoBacKynsapHbIE BMeELLATENbCTBA Ha KO-
POHapPHOM pycre Npu UWEeMNYECKON BONe3Hu
cepaua (MBC) npuMeHsoTCS B KIMHUYECKOM
npakTuke Bce 4Yaue. C kaxabiM rogom pacLuu-
PSOTCS NOKa3aHMs K MPUMEHEHUIO TPaHCIIOMU--
HanbHOM 6annoHHoM aHrronnacTukn (TJIBAIM) n
CTEHTUPOBaHUSA Yy BCe B0onee CIIOXHbIX O0bHbIX,
KOTOpPbIE COBCEM HEAABHO CYMTAIMCh HEOMEPa-
6enbHbIMN C TOYKM 3PEHUS KaK TEeXHUYECKMX
BO3MOXHOCTEWN BbIMOJIHEHUS BMELLATENbCTBA,
Tak M BbICOKOIrO pycka BOSHUKHOBEHUST OC10X-
HeHu. Pa3paboTka HOBbIX WMHCTPYMEHTOB U
TEXHOJIOMMIA PACLUMPSIET FOPU3OHTbI BbIMOJIHE-
HUSA NOAO0BHbLIX onepauni, B HaCTHOCTU NPW Bbl-
PaXXEHHOM KabLVHO3€ KOPOHApHbIX apTepui,
NX N3BUTOCTU U HEYOOOHOW reoMeTpun yrnoB
oTxoxaeHus n T.n. OgHako, ¢ Apyromn CTOPOHHbI,

MCMNOJIb30BAHNE HOBbIX TEXHOOMMI COMPSXEHO
C NOBbILLEHMEM PUCKA U BCE XK€ HE AaeT NOJIHOMN
rapaHTun OT BO3HMKHOBEHWSI OCJIOXHEHWIA BO
BpemMsa onepaumin. K 4yncny Takmx OCnoXxHeHumn
OTHOCHATCH OMCNOKaLWMS CTEHTa C CUCTEMBI J0-
CTaBKMU N MUrpaLnst CTEHTOB. XOTS MOoao0OHbIe
OCJIOXXHEHMS HE ABNSIIOTCS YaCTbIMU “CNyTHUKA-
MU’ 9HOO0BACKYNSIPHbIX BMeLaTtenbcTB (1-4),
CBA3AHHbIE C HMMW MOTEHUMANIbHbIE YrpPO3bl,
BMJIOTb A0 NIeTasibHOrO Ucxoaa, 6eccrnopHo, 3a-
CNY>XMBAIOT AeTalbHOro N3y4eHns 1 paspaboT-
KM MEeToAOB NnedyeHus. 1o Hawemy MHEHMIo,
MPSIMOE M YECTHOE pPaCCMOTPEHME Kaxaoro
cnyyast Noao00OHbIX OCNOXHEHUIA ABNSIETCS 3a0-
rom ycrnexa v BblpaboTKN MPaBUiIbHOIO anro-
puTMa OeNCTBUIA.

Kaxkapih xmpypr npy BOSHMKHOBEHMW OCIIOX-
HEHUA BO BPEMS onepaumm 3agaeTcst BOMpo-
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camm: Noyemy 3TO CNy4nnoch 1 Kak NpenoTepa-
TMTb NogobHoe B Oyayuwem? Kak 60opoTbes
C 9TUMM OCJIOXKHEHUSMU C HAMMEHbLUMMW MO-
TepsamMmu ansa 60nbHOro?

B cBoeil paboTe Mbl MoMbITaINCb OTBETUTb
Ha 3TW BOMPOChLI HA OCHOBaHWM aHann3a cob-
CTBEHHOrO onbITa.

o Hos0psa 2020 r. HamMy ObININ BbINOJIHEHDI
3HOO0BACKYNSIPHblIE BMeELLATENbCTBA Ha KOpPO-
HapHoM pycne 1918 naunentam ¢ MBC. U3 Hux
C OCTpPbIM KOPOHapPHbIM CUHOPOMOM OblNO
1399, nnaHoBble KOPOHAPHbIE BMELLATENLCTBA
BbINMosiHeHbl 519 nauneHTam. Bo3pacT 60/bHbIX
konebancsa ot 35 go 87 net, cpean HUx ObIIO
73% MYXUUH U 27 % XEHLLMH.

Mbl Habnoganu 4 cnydas oMcnokauum CTeH-
TOB C CUCTEMbI OCTABKM C MOCIEAYOWEen Mn-
rpaumen; ato coctaBuno 0,21 % oT Bcex BMe-
waTtenbcTB. [pnBOAVM KpaTKOe ONUCaHue 3TUX
cry4yaes.

Ha6nopeHnue Nel. MauveHT K., 63 roga, nocrty-
nun B MNJaHOBOM rnopsake ¢ gumarHo3om: UBC.
CreHokapama HanpsikeHus |-l DK. Atepocknepos
KOPOHapHbIX apTepuin. Kputnyeckmn CTEHO3 NpPOK-
cumanbHoro cermenta NMMXXB 80%. BonbHOW no-
CTynun Ajas naaHOBOW peBacKynapusaumm Muo-
kapga. Onepauns BbINOJIHAMACh MO CTaHOAPTHOMN
MEeTOAMKE 4Yepes3 NpaBylo JIy4EeBYD apTeEPU0 C UC-
MoJSIb30BAHMEM CTAHOAPTHbIX KAaTETEPOB AOCTaBKU
1M NpoBOAHMKOB. locne npenBapuTenbHOW nNpeaum-
nataumn 30Hbl CTeHO3a 6aNIoOHHbIM KaTeTEPOM
2,5-20 mm nop, paBneHvem 14 aTm nNpu KOHTPOJSIb-
How KI: nmeeTcs ocTaTouHbIM cTeHO3 60%. MNonbITkn
3aBECTU CTEHT C JIEKAPCTBEHHbLIM MOKPbITUEM (J1/)
2,75-18 MM 6e3ycneluHbl, Npy nNonbiTkax U3Bnedvb
CUCTEMY OOCTaBKM NPOM30LLIa ANCIOKaUMSA CTEHTA
¢ 6annoHHOro KaTteTepa ¢ ganbHenwen murpaumen
B NPOKCMMAsbHYIO TPETb (Np/3) BTOPOM AnaroHasb-
How BeTBM (AB2) MMXXB. MNonbiTkn 3aBeCT BTOPOM
nposoaHMk B B2 4yepe3 npocBeT cTeHTa 6e3y-
creLwHbl. NpoBOAHMK 3aBefeH B 00xof4, CTEHTA, Bbl-
nojsiHeHa gunataums 3aBefeHHbIM BHe MNpocBeTa
CcTeHTa 6anfoHHbIM kateTtepom 2,5-20 mm np/3
OB2. CTeHT pasaaBfieH, MUrpupoBan B AUcTasbHbIN
cermeHT [1B2, oHa npoxoguma, kposoTok TIMI Il
MwurprpoBaBLIn CTEHT XOPOLIO (DUKCUPOBAH, HE
co3paeT NMpPenaTCcTBUIMA KPOBOTOKY. BbimonHeHa no-
BTOpHasa TJIBAI cteHo3a NMMXB 6annoHHbIM KaTe-
TepoMm ¢ aunameTpom 6annoHa 3,0 x 15 mm nopa, naB-
nenvem 10 atm. MNpwn kKoHTponbHOM KI: OCTaTo4HbIN
cTeHo3 meHee 40%. BbIMONHEHO CTEHTMPOBaHWE
CTeHTOoM ¢ n/n 2,75 x 18 mMm. Mpn kKoHTponbHoOM KT
6e3 0CTaTo4YHbIX CTEHO30B, KDOBOTOK MO BCEM apTe-
pusam JIKA coxpaHeH. [locneonepauyioHHbIv neprnos,
npotekan 6e3 OCfIoXHEHU. BonbHOW BbiNMCaH B

YOOBNETBOPUTENIBHOM COCTOSIHMM MOC/IE KOHTPO b-
Horo o6cnenoBaHus. JaHHbIX 06 ULLIEMUN MUOKap-
Ja HeT.

HaonmopeHnue Ne2. MaumenTtka B., 70 neT, no-
cTynana B 9KCTpeHHOM nopsake. duarHo3: VBC.
OcTpbIt HOAPKT MMoKapaa ¢ N0OALEMOM CErMeHTa
ST (5 4 nocne Havyana 3aboneBaHud). CTaHgapTHas
MeToavKa ornepaumn 4epes MnpaBbli paguanbHbIi
poctyn. |. BeinonHeHa kopoHaporpadus: SWenoHn-
poBaHHble cTeHO3bl 40 90% AncTanbHOro cerMmeHTa
(B obnactu Bepxywku JDK, anameTtp MeHee 2 MM)
MM>XB. CteHo3ycTbsa 3EB OB 10 60%. Kputnyeckui
cTeHo3 ycTbst OB no 80%. TpomboTMyeckas OKKJI0-
3ns guctanbHoro cermeHta KA. BobinonHeHa pe-
KaHannsauua, TJIBAI co cteHTupoBaHmem [1KA
n 3MXB cteHTOM 6€3 n/n 2,5 x 30 MM (KPOBOTOK
B MKA TIMI 1ll, B8 3M>KB TIMI I). NMocne atoro cmeHa
rang-kareTepa, BbIMOJIHEHO CTEHTUPOBAHUE MPOK-
cUManbHOro cermenTa n yctbss OB cteHToM 6€3 n1/n
3,5 x 26 mm (nop, pasneHnem 12 atm). Mpu KOH-
TponbHoW KI: oTMedaeTcs murpaums cteHTa B 06-
nactb ctBona JIKA, HO CTEHT OCTasniCca Ha NPOBOAHU -
K€ U MUrpuUpoBan Ha ranp-karetep no HapyXHOM
€ro OKPY>XHOCTU, rAe OTHOCUTESNIbHO (PUKCUPOBAH.
Cuctema nocTtaBku yoaneHa, 3aBefieH BTOPOM Npo-
BOOHWK, BbIMOJIHEHO MOBTOPHOE CTEHTMpoOBaHne OB
cTeHToM 6e3 n/n 3,5 x 26 MM (non, oaBneHuem
18 atm). Mpu KoHTponbHOM KI: oTMevaeTcs murpa-
LMS NEepBOro CTEHTA Ha HapYXHOW OKPY>XHOCTU
ranp-karertepa, npuieraHme BTOPOro MMMAaHTMpo-
BaHHOro cteHTa k OB HennoTHoe. BbinonHeHa nocT-
annataums cteHta OB 6annoHHbIM KaTeTepom
4,0 x 15 mm noa pasneHmem 12 atm. MNpokcumarnb-
HbIh cermeHT OB 6e3 ocTaTO4HbIX CTEHO30B, Npune-
raHue CTeHTa K apTepumn xopollee. [Janee 6anioH-
Hbin kaTeTep 4,0 X 15 MM pa3gyT MakCrMasibHbIM
[aB/IEHVEM Mepen, rana-kaTteTepoM B aopTe, Ha KO-
TOPOM HaxXOOUTCA MUFPUPOBABLLUUIA CTEHT, N €OUHBIM
6JI0KOM BCE MHCTPYMEHTbI HU3BEAEHbl 4O MNpaBoi
nnedyeson aptepun. BoinonHeHna TJIBAI HM3BeOeH-
HOro CTEHTA B MJIEYEBOWM apTepwun nog, OaBAEHNEM
16 atmM. PacueTHbIn guamMeTp pa3ayToro cTeHTa co-
ctaBun 4,5 mm. lNMpu koHTponbHoM Al apTepumn npa-
BOI BEPXHEN KOHEYHOCTU MPOXOANMBI, CTEHT DUKCU-
poOBaH, AuccekumMn nnm nepdopaumm HeT.

Ha6nwoanenmne Ne3. lMauvent K., 63 ropa.
Onarnos: UBC. MIHdapkT Mnokapaa 3aaHeboKkoBom
obnactn JIK. KoHKypupylOLWmMii auarHos: Tpom60o-
3amM0B0onunsa neroyHbix aptepuii (TAJ1A). MauneHTy Bbl-
MOJSIHEHA aHrmonyabMoHorpadusa B pexmme gurm-
TanbHOW CyOTPaKUMOHHON aHruorpadpumn — neroy-
Hble apTepun NPOXOANMbI, AAHHbLIX O Hanu4Mn TOJ1A
He BbiiBNeHO. BboinonHeHa KopoHaporpadua (npa-
BbIA NIy4EBOW O0OCTYM), BbIIBAIEHbI reMOogMHaMu4e-
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BMeLLATesIbCTB Ha KOPOHAPHbIX apTepusix



WHTEPBEHLUNOHHAS KAPAWNOAHIMOJIOM s

CKV HE3Ha4YMMble CTEHO3bl AUCTa/IbHOrO CErmMeHTa
NMMV>XB n OB, cp/3 n /3 BTK 2 po 50%, remognHa-
MMYECKN He3HauYMMbI cTeHo3 ycTbs MNMKA no 50%,
OKK/O3nsa gucTtanbHOro cermeHta lMNKA (KpoOBOTOK
TIMI 1). BblnonHeHa pekaHanmsaums C nocnenyto-
wen TJIBAIN anctanbHoro cermenTa NKA ¢ nepexo-
nom Ha yctbss 36B u 3MXKB. lNonbiTkn 3aBecTun
CTEHT C JIEKAPCTBEHHbLIM MOKPbLITUEM 2,5 X 23 MM
yepes NpokcumanbHbli cermeHT KA 6e3ycneLlHsbl.
Mpy nonbiITKeE 3aBECTU CTEHT 0bOpaTHO B KaTeTep
npomuaoLuna ero gucrokaumsa ¢ 6ansioHHOro kaTtete-
pa cuctembl goctaBku. 1o ocTaBweMyCs B NpOCBe-
Te CTeHTa NPOBOOHMKY 3a CTeHT 3aBeneH OGanfoH-
Hbin kateTep 1,5 x 15 MM, pasayT nog, AaBfEHUEM
16 aT™M, NOMbITKM NOBTOPHO 3aBECTU CTEHT B rang-
kateTep 6es3ycnelluHbl. Cuctema HM3BeAeHa eau-
HbIM OJIOKOM [0 MHTPOAblOCEPA, MNOMbITKN 3aBECTU
CTEHT B MHTPOAbIOCEP paavanbHON apTepun 6e3y-
crnewHbl. CTEHT ocTanca B paguanbHON apTepun.
CTeHT yoaneH ¢ nomMolupto cuctembl Amplatz Goose
Neck Snare Kit 6 F n3 npaBow ny4eBoin aptepum un-
cunarepasibHbiM OOCTynoM. KOHTpOJSibHas aHrmo-
rpadus: nyyeBas aptepus Nnpoxoamma, ANCCeKLUmn
nnn nepdopaumm Het. MNpu KoHTponbHOM KI: MKA
1 ee BETBM Npoxoanmbl, KpoBoTOK TIMI III.

Yepes 4 mec nocne onepauum naumMeHT NOBTOPHO
nocTynua Ans KOHTPONbHOM KOpOoHaporpadun.
Pesynbtatel KI: aHrvorpadunyeckaa kaptmHa J1IKA
npexHada. NKA npoxogmnma, MelTcs reMoguHamMu-
YEeCKM He3HayMMmble CTeHO3bl ycTba 00 50%, auc-
TanbHOrO CermMeHTa C nepexogomMm Ha ycTbsa 36B
n 3MXB meHee 50%. lNpaBas nydyeBas aprtepus
npoxogmma.

Hao6mopeHnue Ne4. MauneHT C., 63 roga, nocTty-
nuia B MJAHOBOM MOPSOKE C AMArHO30M: pacnpo-
CTPaHEeHHbIV aTepoCcKepo3 aopThl N €€ BETBEW, KO-
POHapHbIX apTepuii, bpaxmouedanbHbIX apTeEPU,
apTepun HUXHUX KoHevyHocTen IIb ctagun. daHHble
KI: cteHosbl yctba 1 cp/3 NMMXKB 50%. CteHos
cpeaHero cermeHTa OB 75% B 6udypkaumn ¢ BTK1
(Medina 1:0:1). CocTtosaHue nocne TJIBAIl, cTeHTU-
poBaHus NpokcumanbHoro cermerTa NKA (2 cteHTa),
CTeHO3 B cTeHTe B cp/3 60%. Cybokkno3us auc-
TanbHOro cermenta [lNKA. KapotmgHas Al cTeHO3
npaBoi BCA 85%. CteHo3 neson BCA po 70%.
CHauvana BbINoJIHeHO cTeHTupoBaHue BCA camopac-
KpbiBaoLWyMca cteHTom Carotid Wallstent 7 x 40 mm.
Mpu KOHTPONBLHOM Al' COHHbIE apTepun MPOXOLNMBI,
6e3 0CcTaTo4YHbIX CTEHO30B. 3aTEM BbINOJIHEHA KaTe-
Tepusauya yctbs NKA rang-katetepom JR4, 3aBe-
[EH KOPOHapHbIM NPOBOAHWK W BbINOJIHEHA Npeau-
nataums auctanbHOro n cpegHero cermeHTtoB MNMKA
nopn gasneHnem 12-14 atm, nocne 4ero CermMeHThbl
nocne gunatauum C OCTaTO4HbIMW CTEHO3aMu [0
60%, ouccekumn n gucTanbHOM aMO0NN HET, KPOo-

BOTOK TIMI . Mpwn nonbiTkax NPOBECTN CTEHT 2,75 X
18 MM B 0bnacTb AUCTaNIbHOrO CTEHO3a MUrpauus
KoMnnekca “ranp-karetep, NPOBOAHUK N CTEHT” B
aopty. WHCTpymeHTbl ypaneHbl. CmeHa rang-
katetepa Ha AR 2 6 F. BHoBb BbinosHeHa TJIBAI
MKA gnctanbHOro n cpegHero cermeHToB 6annoH-
HbiM kaTeTepom Konnbpun 2,5 x 15 mm, Ha npoBoa-
HMKe 3aBedeHHbIM rnyboko B 3MXKB. OctaTo4HbIX
CTeHO030B HeT. C uenbio NoKpbITUS CTeHo3a Auc-
TanbHOro cermenta MNKA 3aBegeH CTEHT C nekap-
CTBEHHbIM MOKpbITUEM 2,75 X 18 MM, packpbIT NoA,
pnaeneHnem 12 atm. lNpu koHTponbHOM KI: 30Ha
cTeHTMpoBaHus NKA B guctanbHom YacTn 6e3 ocTta-
TOYHbIX CTEHO30B, B CpedHeM cermeHTte in-stent
cteHo3 KA 50-60%. PelieHO BbIMOMHUTL NOBTOP-
HOe CTEHTMPOBAHME 3TOro cermeHTa. lNpn npose-
OeHunn cteHTa 2,75 x 18 MM B cpedHuit CErMeHT
MKA murpauyma rang-karetepa, npoBOAHUKA U CTEH-
Ta Ha CUCTeMe O0CTaBku B aopTy. Npn aTom npoun-
30La gMcnokaumsa cteHTa ¢ 6anioHHOro kateTe-
pa, 04HaKO OH OCTaICs Ha KOPOHAPHOM NPOBOAHU -
ke B cnabodukcmpoBaHHoM nos3nunmn. Inga saxeata
CTEHTaA N ero yganeHnsi 6edpeHHbIM O0CTYrNoM
cnpaBa 3aBefeHa cuctema Amplatz Goose Neck
Snare Kit 6 F. lNpwn 3aBegeHun netnn npomsoLuna
MUrpaumsa CTeHTa C NPOBOAHMKA, BEPOATHEE BCErO,
B aopTy. [Npn peHTreHockonnu CTeHT B Lepebpaib-
HbIX, BMCLLEPasbHbIX COCYAax, COCyaax Manoro tasa
1 nepudepmryeckmx apTepmsx N B TEBOM Xenyao4ke
He BU3yannanpyeTtcs. YunTbiBad CTabUSbHYO remMo-
OMHaMUKy, OTCYTCTBME XapakTEPHOro Aas amMobonum
CUMTOMOKOMIIEKCA, OT AasSIbHENLUUX MaHUMYNALMA
peLleHo BO3aepxXaTbCsl.

OOGcyxaeHue n BbiIBOAbI

Jducnokauysa KOpOHapHbIX CTEHTOB SBS-
€TCA CpPaBHUTESIbHO PEeOKMM OCJIOXHEHUEM.
Mo paHHbIM nmuTepatypbl (1-3), ero yacrtota
konednetcsa ot 0,15 0o 2% (B Hawem ciydae
0,21%). BoNbWMHCTBO aBTOPOB CBSA3bIBAKOT
BO3HUKHOBEHWE MOA0OHbIX OC/TOXHEHWUN C TeX-
HUYECKMMU CJIOXHOCTSIMM BO BPEMS KOPO-
HapPHbIX BMELLATENLCTB, CJIOXXHON aHaTOMUEN
KopoHapHoro pycna (4-8). HenpepgHame-
PEHHOE CMELLLEHME CTEHTA C CUCTEMbI AOCTaB-
KM MPONCXOANT B OCHOBHOM Ha 3Tanax npoee-
OEHUS CUCTEMbI OOCTaBKM CO CTEHTOM MbO
NPy W3BJIEYEHUWN MOCSE HeyOayHOW MOMbITKA
MO3ULUMOHMPOBAHUSA CTeHTa, Kak npaBwuso,
B aHAaTOMWYECKU CJIOXHblIE CEerMeHTbl KOpOo-
HapPHbIX apTEPUIN C BbipaXXEHHbIM KalbLUHUPO-
BaHMeM uenesoro cocyna (9, 10-13).

Mbl NONbLITAIMCb NPOBECTU aHANN3 NMPUYNH
BCTPEYEHHbIX HAMW OC/IOXHEHUI C TEM, 4YTO-
Obl NpegoTBpaTUTL B Nocnenywwem nonoo-
Hble coObITMSA. VIMEHHO aHann3 MpUYnH He-
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NnpPeaHaMEPEHHOIr0 CMELLEHUS CTeHTa C Cu-
CTEeMbI OOCTaBKM, MO HALWLEMY MHEHUIO, UMEET
pelwatmouiee 3HaveHune, nb6o 6opbba Cc 3TUM
OCNOXXHEHMEM HaMHOr0O CJ/iOXHee, 4emM npo-
dunakTuka.

Hawu HabnioaeHns noaTBepXaaloT AaHHbIe
O TOM, YTO CJIOXHasi aHrMoapxmTeKToHUKa
KOPOHApHOro pycna MoxeT ObiTb (HakTopoMm,
KOTOPpbIA [O0MXEH 3acTtaBnaTb OblTb 0C060
OCTOPOXHbIM MPU KOPOHaPHbLIX BMELUATEb-
ctBax. Hanpumep, B HabnogeHnn Ned k auc-
Jlokauum CTeHTa C CUCTEMbI 00CTaBKM NpuBena
HE CJIOXXHOCTb €ro NpoBeAeHNss B MECTO CyXe-
HMUSA Kak TakoBasi, a nNpobfiema C HaOeXHOoWN
duKcaumen NpoOBOOHNKOBOIO KaTeTepa B yCTbe
NMKA ¢ HeHageXHoW pukcaunen Bcen CUCTEMBI
nocTtaBku. [laxe 3amMeHa rang-katertepa, kak
Kasasnocb, Ha 6onee NoAxXoAsALLIMIA MO aHATOMMUN
HEe cMorna npenoTBpaTUTb CMELLEHME CTeHTa
MU ero noTepto B gasbHENWweM, Korga n3 Kopo-
HapHOW apTepun CMECTUIICS BECb HABOP SHAOO-
BACKYNSAPHbIX MHCTPYMEHTOB.

O6pawaet Ha cebsa BHMMaHWE, 4TO B TPEX
N3 YeTbipex HabMOOaBLUNXCA HaMK Cly4aeB
HenpegHaMepeHHasa Aucnokauusa npowuaoluna
VMMEHHO B MOMEHT BbIBEOEHUS CUCTEMBbI O0-
CTaBKWM CO CTEHTOM MNOCNE Heyaa4YHOW NONbITKA
cTeHTMpoBaHua uenesoro cocyna. OCHOBbI-
BasiCb Ha HalLleM OMNbITe, HENb34 CKasaTb, YTO
Yy OnucaHHbIX GONbHbLIX Oblfla OYeHb COXHas
aHaToOMus LUeNeBbIX KOPOHAPHbIX apTepuin.
B ogHOM cniyvae, ckopee, umena MecTto KOC-
BEHHasl CJ/IOXHOCTb, CBSfiI3aHHasi C YCTAHOBKOMN
NMPOBOAHNKOBOro kateTepa B ycTbe KA. 3710
HaBOOUT HA MbICJ/Ib O TOM, YTO Aaxe NMpu Kaxy-
LLerca aHaTOMUYECKOM MPOCTOTE BbINOJIHEHUS
CTEHTMPOBAHMS LLIENEBOro cocyaa Heobxoanmmo
MMEeTb CTabWbHYIO, XOPOLLIO (PUKCUPOBAHHYIO
CUCTEMY HaNpaBnSOLWMX KATETEPOB U NPOBOA-
HMKOB.

B nopyrom cnyyae gucnokaumu cTeHTa C cu-
cTeMbl focTaBku (HabnoaeHne Nel), no Hawe-
My MHeHUI0, Bblna gonyuieHa ownobka npu Bbl-
nonHeHun TJIBAIT ¢ nocnenyowen NonbITKON
CTEHTMPOBAHUSA. BbinonHeHHaa 6GanioHHas
aHrmonaacTuka He gana xenaemoro apdekra,
1 rnocne Hee HabnAANCA OCTATOYHbINM CTEHO3
60% amnameTtpa cocyna. JIorn4yHo Obino Obl Bbl-
NOJIHNTb MOBTOPHYIO TJIBAI 60nblwnM aname-
TPOM 1 Oonee BbICOKMM OAB/IEHMEM U 3aTEM
MPOM3BECTM NPOBeAeHNE cTeHTa. B aTux ycno-
BUAX MNOMbITKA 3aBECTU CTEHT B 30HY BbIPaXKEH-
HOrO OCTATOYHOro CTeHO3a Ha (poHe MMeBLLEe-
roca KajbLUMHO3a He yBeH4aslaCb YCMNexoM,
a nonbiTka BbIBECTU CUCTEMY OOCTaBKU N3 He-
LOCTaTO4YHO pacLUMPEHHOro CerMeHTa rnpuse-

na k ocnoxHeHuio. NostopHasa TJIBAI kaTeTe-
pom GonblUero anameTpa C ycrnelHbiM CTeH-
TUPOBaHVEM NOATBEPXKOAET MbIC/Ib O TOM, YTO
CTEHTUpPOBaHME HeobXxoAMMO NPOBOAUTL
B NOArOTOBJIEHHOM K 3TOMY CErMEHTE cocyaa,
a NOCrewHOCTb MOXET MPUBECTU K OCITOXHE-
HUIO.

TpeTnin cny4anm gmcnokaumm cTteHTa (Ha-
onopneHne Ne3) Habnoganca npu BbIBEAEHNN
cuctembl goctaBkm us MNKA Ha ¢poHe kanbuu-
HO3a NPOKCMMAlNIbHOrO CEermMeHTa LUEesieBon
apTepum OO MecTa CTEeHTMpPOBaHuUA B OUC-
TanbHOW TpeTtu. B aTOoM crniyyae, nNo Hawemy
MHEHUIO, Ha HOHE MCMNONbL30BaAHUA OTHOCWU-
TeNbHO AOJIMHHOrO (23 MM) U HEeOOCTaTOYHO
31aCTUYHOr0 CTEHTa NPOU30LLIO 3aKMHMBA-
HME KaNbUVHUPOBAHHOM BRSILLKM C cTpaTamu
CTEeHTa B MOMEHT BbIBEAEHUS CUCTEMbI [0-
CTaBKW. OTO U NPUBESO K ANCNOKALMN CTEHTA.

Takum obpa3om, gpa M3 Tpex Habnwoagas-
LUMXCS OCNIOXHEHWI OblIN CBA3AHbI C HEeOo-
OLLEHKOW Hanmmyud NpensaTcTBMS Ha NyTu OBU-
XXEHUS1 CTEHTA, Kak Npu ero 3aBegeHnm B KOpPO-
HapHbIA cocyn, Tak, B OCOOEHHOCTM, U NpuU ero
BblBEEHMWN, KOrga, Ka3anocb Obl, HE OOJIKHO
OblTb HUKAKUX TEXHUYECKMX CIIOXHOCTEMN.
Bo3mMoxHO, ocnabneHne BHUMaHUSA orneparto-
pa BO BPEMS BbIBEOEHMSA CUCTEMbI OOCTABKMU
cTeHTa U3 “0cobo CNOXHOW” 30HbI, KOrga, Ka-
3as10cb Obl, OMACHOCTb y>XXe MUHOBana, 1 nNpu-
BOOUT K OCIOXXHEHWUIO.

Ewe oanH cnydan (HabnogeHue Ned) cBsi-
3aH, MO HawemMy MHEHUIO0, C HeOOoOLEHKOM
OPYrov TEXHMYECKOM 0COBEHHOCTU, @ UMEHHO,
MA0OXon dukcaumen OoCTaBASALWUX MPOBOLA-
HUKOBbIX CUCTEM, 4TO, NO CYTU Aena, NPUBENO
K TEM Xe NOCNenCcTBUSM, 4TO U B NPeablayLmnx
cnyyasix.

B HabntoaeHnn Ne2 nmen MecTo coBepLUEH-
HO MHOW MEXaHW3M ANCOKaLUM CTEHTa, CBS-
3aHHbIN C TeM, 4TO pasMep noaobpaHHOro
CTeHTa oka3aJsicd HeanekBaTHbIM. Mcrnonb3o-
BaHWe CTeHTa, Yen gnameTp Obls1 MeHbLUe On-
amMeTpa CTEHTUpPYyeEMOW apTepun, NpuBeno K
ero gucnokauum B ctBon JIKA mn 3atem Ha
rang-karetep yxe nocrne nmnnantaumm B OB.

Kak nokasbiBaeT Haw onbIT, Hanbosee 4a-
CTO HenpegHamMepeHHasa OuMcnokaumsi cTeHTa
C CUCTEMBbI AOCTaBKM NPOUCXOANT NMPU HEOO-
OLLEHKE TEXHUYECKMX CNOXHOCTEN Ha atanax
CTEHTMPOBAHUA (Kak, HarNnpuMep, Hann4ne crte-
HO3a M KajbLUWHO3a Ha NyTU MNPOABMXEHUS
CTEeHTa) WIN HELOOLEHKU CJIOXHbIX aHaTo-
MUYECKUX yCcrnoBun. Hanbonee onacHbiM MO-
MEHTOM HBIIETCS UMEHHO 3Tan WU3BJIEYEHUS
3HO0BACKYNSPHbIX MHCTPYMEHTOB MNOC/E Hey-
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OaBLLUEroca npoBeaeHus B 3oHy cteHo3a. KoH-
LLleHTpauus BHUMaHUA B 3TO BpPeMS He O0JIKHa
ocnabesaTb.

Ona 60pbbbl C BO3HUKLLMMU OCJIOXHEHUS-
MW, CBA3AHHbIMUW C AMCIOKaAUUEN U MUTpaunen
CTEHTOB, Mbl MPUMEHSANN pa3Hble cTpaTteruu
Nled4eHns B 3aBUCUMOCTU OT MecTa Haxoxnae-
HUSI MUTPUPOBABLLEro CTEHTA, HALLMX TEXHUNYE-
CKMX BO3MOXHOCTEN N KIIMHWYECKOW LENECO-
o0pasHocTu. PasHble noaxodbl K yCTPaHEHUIo
OUCNOKAUMM U MUrpaumm CTEHTOB OMUCaHbI
U B NUTEPAType; OHM BKJIIOHAIOT KaK 3HO0BA-
ckynsipHble (6, 9, 10, 14, 15, 17), Tak n xmpypru-
yeckne MeToabl (Tak HasblBaeMyko OO0JbLUYO
xvpypruio) (8, 16).

Mbl uCxogunm N3 Toro, 4To KJIMHNYEeCcKoe Co-
CTOSIHME BONbHOIO M NPOrHO3 ABNAKOTCHA NPUO-
PUTETHLIMWN B BbIOOpPE TakTUKN BeaeHUs 60Jb-
HbIX. HamMn ObIN0 NpUMEHEHO yaaneHmne cTeHTa
neTnen B 0oAHOM cny4ae, pasgaBnvBaHne CTEH-
Ta B anaroHanbHomn seteu NM>XB B ogHOM cny-
yae, dukcaumsa CTEHTa B MJEYEBON apTepun
nepudepmnyecknmMm CTEHTOM B OOHOM Clyyae.
B ooHOM cny4dae CcTeHT Obln NOTEepPsiH, Mo BCeNn
BUOMMOCTW, B nepudepunyeckomMm apTtepuaib-
HOM pyciie 6e3 KNMHUYEeCKNUX NoCcneacTBuii.

MTaKk, HaMmu BblI NPUMEHEHbI Pa3fNNyHbIE
noaxonapl. Kazanock 6bl, HANNYYLLINM BbIXO40M
SBISETCA N3BJIEYEHNE MUTPUPOBABLLETrO CTEH-
Ta M3 COCyauCTOro pycna, u aTo npeacrasnga-
eTcda onTuMalsibHbiM BapMaHTOM. HO npu aTOM
HEOOXOAMMO YYMUTbIBATb BO3MOXHbIE ATPOrEeH-
Hble MOCNeacTBUSA, CBA3aHHbIE C 3HOOBACKY-
NAPHbIM U3BNEYEHNEM, KOTOPbLIE MOFYT Oka-
3aTbCsl HAMHOIO ornacHee rno CBOUM KJIIMHNYE-
CknMm ncxogam. Koroa n3snevyeHre He CBA3aHO
C BbICOK/M PUCKOM BO3HUKHOBEHWSA OCJIOXHE-
HUIA, HECOMHEHHO, ero HeobxoaumMo npumMe-
HUTb. B MHbIX cnydasax, Ha Haw B3rns4, Hago
BbIMNOJIHNTb HAaMMEHEee ONnacHOe 3HO0BAaCKYy-
NFpHOe BMeLlaTeIbCTBO, Aaxe ecniv oHo byneT
He onTumManbHO. Hanpumep, B HabnwoaeHUmn
Ne1 Mbl HE CTann NbITaTbCA U3BIEYb MUTPUPO-
BaBLUMI CTEHT B AMarOHasbHYIO apTepuio, Tak
Kak 9TO ObINI0 CBSAI3AHO C MOBbILLEHHbLIM PUCKOM
noepexaeHus NMV>KB v cteona JIKA. Haobopor,
MPUMEHNB METOAUKY “pasfaBnvBaHUs” CTEH-
Ta, HaM yaanocCb NPOBECTM €ro B ANCTalIbHYIO
YyacTb auaroHanbHom BeTBu [MMXKB un ycTtpa-
HUTb OMACHOCTb MOBPEXAEHUS MarucrTpaib-
HbIX KOPOHAPHbIX apPTEPUI, XOTSA AaXeE BO3MOX-
HbIh TpoM603 [1B Ham nokasasncs onpaBaaH-
HbIM BbIXO0OM B A@HHOW CUTyaLumn

HabniogeHns Ne2 u Ne3 Obinn CBA3aHbl
C YCTPaAHEHMEM OCJIOXXHEHUA NOCcne HMU3Beae-
HUST MUTPUPOBABLLEro CTEHTa B nepudepuye-

ckne apTepumn, rge Takke OblM NPUMEHEHDI
ABa noaxona, NCxoas N3 KINMHUYECKOW NMOb3bI
M OMaCHOCTU STPOFEHHOro MOBPEXAEHMUS.
B ogHoM cnyyae, korga 970 6bI10 TEXHUYECKU
BO3MOXHO U NIerko, CTEeHT Oblf1 yaaneH; B opy-
rom, Korga yaaneHue co4sv CII0XHbIM U onac-
HbIM, CTEHT OblN1 PUKCUPOBAH B CTEHKE MNjeye-
BOV apTtepun nepudepmnyeckmumMm CTEHTOM.
Takol noaxon rno3Bonn HaMm nsbexartb Tsxe-
JIbIX OCJIOXXHEHWUIA Y BCEX 3TUX OOJbHbIX, YTO
HaBOAMT Ha MbIC/b O NPaBU/IbLHOCTU BblOpPaH-
Hol cTpaTterun. HabnoaeHne Ne4 Takxke ABNsI-
€TCS YHUKAJIbHbIM B HALLEM OMbITE, TaK Kak He
notpeboBano Kakmx-nMbo MaHuNynaumin n3-3a
MUrpaumm cteHta B nepudepuyeckoe pycrio
HMXXHUX KOHeYHocTel. Hamn 6binu npennpu-
HATbl BCE MEpPbl PEHTFEHOIOTMYECKON U Yib-
TPa3BYKOBOM BM3yanmaaumm 1 NOUCKa CTEHTA
B uepebpanbHblX, BMUCLEPabHbIX, Kapavanib-
HbIX U MarncTpabHbIX NepnpepPnHECcKnx cocy-
ONCTbIX CUCTEMAX, KOTOPbIE HE Janmn pesynbra-
Ta. OTCYTCTBUE KIIMHUYECKUX OAHHbIX O HaNN-
YUKW OCJIOXXHEHWUW, CBS3AHHbIX C MUrpaumen
CTEHTa, U OTCYTCTBME OAHHbLIX O Ero HaxoXxae-
HMU B “OnacHbIX” NOKauUsax 4ano BO3SMOXHOCTb
HEe npegnpuHMaTb arpecCUBHOIO JIEYEHUS.
B pnanbHelnwem 605bHOM OblN BbiNUCaH B yO0B-
NIeTBOPUTESIBHOM COCTOSIHUM.

Takmm o0pas3oM, BCe Cllydan BO3HUKHOBE-
HUSI OCJTOXHEHWI, CBA3aHHbIX C HeENnpegHamMme-
pPEeHHON aucnokauuenm m murpaumen CTEHTOB
BO BpeMSs 9HOO0BACKYSAPHbIX BMELLATENbCTB,
nMmenn 6naronpusaTHbin ncxopn. BbiGpaHHas
cTpaTtermsa nedyeHus Obina onpasgaHa U ag-
dekTmBHa.

OTtBevas Ha BOMNPOChLI, NOCTaB/IEHHbIE HAMU
B Hayane AaHHol paboTbl, Mbl NPULLAM K Che-
OyIOLWMM BbIBOAAM:

1. lMNMpnynHamMmy BO3HMKHOBEHWUS HenpenHa-
MEPEHHOM ANCIOKALMN N MUTPaLLMn CTEHTOB BO
BpeMs 9HOO0BACKYNAPHOW peBacKynapusaunm
KOPOHApPHbIX apTeEPUN MOXET ObITb HEQOOLEHKA
HaMM4Yns aHaTOMUYECKNX U TEXHNYECKMX CIOX-
HOCTEIN KaK BO BPEMS 3aBELEHUNA CUCTEMbI O0-
CTaBkM B LLENIEBOV cocya, Tak (M 0COBEHHO) BO
BPEMS U3BJIEYEHUS MHCTPYMEHTOB MOC/E HEy-
Ja4YHOM NOMbITKU MX MPOBEAEHMS.

2. CTteHTMpoBaHme Taxenbix GoOpM purma-
HbIX N KaJlbLUMHUPOBAHHbLIX MOPaXeHU KOpPOo-
HapHbIX apTeEPUin HEOOBXOOMMO MPOBOAUTbL MO-
cne OOCTUXEeHUs1 ONTUMasibHOrO pesynbraTta
TJIBAI n He nbITaTbCS NPOBOAUTb CTEHT NpU
HannymMm OCTaTO4YHOro CTEeHOo3a.

3. OgHM 13 MeTodoB MNPOPUNAKTUKN He-
npegHamMepeHHoOM gucnokaumm v mMmurpaumm
KOPOHapHbIX CTEHTOB $BASETCHA HageXxHas
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dukcauma MHCTPYMEHTOB [OOCTaBKWM (ramm-
KaTeTepbl, NPOBOAHUKN U T.4).

4. MeToabl yCTpaHeHUS BO3HUKLLINX ONCIO-
Kauuin M Murpaumii CTEHTOB OOJIXKHbI BblOW-

Endovascular coronary interventions for cor-
onary artery disease are used in the clinical
practice with an increasing frequency. Every
year, the indications for use of transluminal bal-
loon angioplasty (TLBAP) and stenting in more
and more challenging patients, who were re-
cently considered inoperable both due the
technical possibilities of the intervention and
a high risk of complications, are extending.
Development of new tools and technologies
expands the horizons for such interventions, in
particular, in marked calcification of the coro-
nary arteries, their tortuosity and inconvenient
geometry of the origin angles, etc. But, on the
other hand, the use of novel technologies is
associated with an increased risk and still does
not provide an absolute guarantee that compli-
cations will not occur during procedures. These
complications include dislocation of the stent
from the delivery system and migration of the
stents. Although such complications are not
frequent “companions” of endovascular inter-
ventions (1-4), the potential threats associated
with them, including death, undoubtedly de-
serve detailed study and development of treat-
ment methods. In our opinion, a direct and hon-
est consideration of each case of such compli-
cations is the key to success and development
of correct algorithm of actions.

When complications occur during a proce-
dure, every surgeon wonders: why did it hap-
pen and how to prevent it in the future? How
to deal with these complications with the mini-
mum loss for the patient?

In this article, we tried to answer these ques-
tions based on the analysis of our experience.

Until November 2020, we performed endo-
vascular coronary interventions in 1918 pati-
ents with CAD. 1399 of them had acute coro-
nary syndrome; elective coronary interventions
were performed in 519 patients. Patients’ age
ranged from 35 to 87 years; there were 73% of
men and 27% of women.

We observed 4 cases of stent dislocation
from the delivery system with subsequent mi-
gration; it constituted 0.21% of all interven-
tions. Here is a brief description of these cases.

paTbCsl, NCXOA5 U3 KITMHUYECKOW MOJb3bl, C 04-
HOI CTOPOHbI, N ATPOr€HHOr0 PUCKa BO3HUKHO-
BEHUSI OCNIOXKHEHUI NPU UX JIeYeHUU, C OPYron
CTOPOHBbI.

Case 1. Patient K., 63 years old, was routinely
admitted with a diagnosis: CAD. Exertional angina of
the II-Ill FC. Coronary atherosclerosis. Critical 80%
stenosis of the proximal LAD. The patient was admit-
ted for the elective myocardial revascularization. The
intervention was performed according to the stand-
ard technique through the right radial artery using
standard delivery catheters and guidewires. After
preliminary pre-dilation of the stenosis area with
a balloon catheter 2.5-20 mm at a pressure of
14 atm, control CAG showed residual stenosis
of 60%. Attempts to introduce a drug-eluting stent
(DES) 2.75-18 mm were unsuccessful. Attempts to
retrieve the delivery system resulted in the stent dis-
lodgement from the balloon catheter, with further
migration to the proximal third (pr/3) of the second
diagonal branch (DB2) of the LAD. Attempts to intro-
duce the second guidewire into DB2 through the
stent lumen were unsuccessful. The guidewire was
introduced bypassing the stent, dilatation of the
proximal third of DB2 was performed with a balloon
catheter 2.5-20 mm inserted outside the stent
lumen. The stent was crushed, and it migrated to the
distal segment of DB2 which was patent with TIMI 1lI
blood flow. The migrated stent was well fixed and did
not obstruct the blood flow. A repeated TLBAP of
LAD stenosis was performed with a balloon catheter
with a balloon diameter of 3.0 x 15 mm under the
pressure of 10 atm. Control CAG showed residual
stenosis less than 40%. Stenting was performed
with a drug-eluting stent 2.75 x 18 mm. Control
CAG: no residual stenoses, blood flow is preserved
in all LCA arteries. The postoperative period was
unremarkable. The patient was discharged in satis-
factory condition after the control examination.
No signs of myocardial ischemia.

Case 2. Patient V, 70 years old, was admitted on
emergency basis. Diagnosis: CAD. Acute myocardi-
al infarction with ST-segment elevation (5 hours af-
ter the disease onset). Standard surgical technique
through the right radial access. I. Coronary angiog-
raphy was performed: echeloned stenoses up to
90% of the distal segment of the LAD (in the area
of the LV apex, diameter less than 2 mm). Stenosis
of the orifice of PLA LCX up to 60%. Critical stenosis
of the LCX orifice up to 80%. Thrombotic occlusion
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of the distal RCA. Recanalization was performed,
TLBAP with stenting of the RCA and PIV with a non-
drug-eluting stent 2.5 x 30 mm (TIMI Il blood flow in
the RCA, TIMI | blood flow in the PIV). After that, the
catheter guide was changed, stenting of the LCX
proximal segment and orifice was performed with
a non-drug-eluting stent 3.5 x 26 mm (under the
pressure of 12 atm.). Control CAG: migration of the
stent to the LMCA region is noted, but the stent
remained on the guidewire and migrated to the
guide catheter along its outer surface where it was
relatively fixated. The delivery system was retrieved,
a second guidewire was introduced, and re-stent-
ing of the LCX was performed with a non-drug-
eluting stent 3.5 x 26 mm (under the pressure of
18 atm.). Control CAG: migration of the first stent on
the outer surface of the guide catheter is noted,
attachment of the second implanted stent to the LCX
was not tight. Post-dilation of the LCX stent was
performed with a balloon catheter 4.0 x 15 mm un-
der the pressure of 12 atm. There were no residual
stenoses in the proximal LCX, the stent was well at-
tached to the artery. Then the balloon catheter
4.0 x 15 was inflated with a maximum pressure in
front of the guide catheter in the aorta, on which the
migrated stent was located, and all instruments were
pushed down to the right brachial artery in a single
block. TLBAP of the pushed down stent in the bra-
chial artery was performed under the pressure of
16 atm. The estimated diameter of the inflated stent
was 4.5 mm. Control CAG: arteries of the right upper
limb are patent, the stent is fixed, there is no dissec-
tion or perforation.

Case 3. Patient K. 63 years old. Diagnosis: CAD.
Myocardial infarction of the posterior lateral area of
the LV. Concomitant diagnosis: Pulmonary embolism
(PE). The patient underwent pulmonary angiography
in the mode of digital subtraction angiography — pul-
monary arteries are patent, no evidence of PE was
found. Coronary angiography (right radial access)
was performed, hemodynamically insignificant sten-
oses of the distal LAD and LCX, middle third and
distal third of OMB 2 up to 50% were revealed,
hemodynamically insignificant stenosis of the RCA
orifice up to 50% was registered, as well as occlu-
sion of the distal RCA (TIMI | blood flow).
Recanalization was performed, followed by TLBAP
of the distal RCA with transition to the orifices of the
PLA and PIV. Attempts to introduce a drug eluting
stent 2.5 x 283 mm through the proximal RCA were
unsuccessful. When trying to insert the stent back
into the catheter, it was dislodged from the balloon
catheter of the delivery system. A balloon catheter
1.5 x 15 mm was introduced by the guidewire re-
maining in the lumen of the stent, and inflated under

the pressure of 16 atm. Attempts to reinsert the stent
into the guide catheter were unsuccessful. The sys-
tem was pushed down as a single unit to the intro-
ducer; attempts to insert the stent into the radial
artery introducer were unsuccessful. The stent has
remained in the radial artery. The stent was retrieved
from the right radial artery through the ipsilateral ac-
cess using the Amplatz Goose Neck Snare Kit 6F.
Control angiography: The radial artery is patent;
there is no dissection or perforation. Control CAG:
RCA and its branches are patent, TIMI lll blood flow
is observed.

In four months after the intervention, the patient
was re-admitted for control coronary angiography.
CAG results: The LCA angiographic characteristics
are the same. The RCA is patent, there are hemody-
namically insignificant stenoses of the orifice up to
50%, and of the distal segment with transition to the
PLA and PIV orifices less than 50%. The right radial
artery is patent.

Case 4. Patient S., 63 years old, was routinely
admitted with the following diagnosis: advanced ath-
erosclerosis of aorta and its branches, coronary
arteries, brachiocephalic arteries, arteries of the
lower extremities, stage Il B. CAG results: 50% sten-
oses of the orifice and middle third of the LAD. 75%
stenosis of the LCX in the bifurcation with OMB1
(Medina 1:0:1). Condition after TLBAP, stenting of
the proximal RCA (2 stents), 60% in-stent stenosis in
the middle third. Subocclusion of the distal RCA.
Carotid AG: 85% stenosis of the right ICA. 70% ste-
nosis of the left ICA. Initially, stenting of the ICA was
performed with the self-expanding stent Carotid
Wallstent 7 x 40 mm. Control angiography: carotid
arteries are patent, no residual stenosis. Then the
catheterization of the right coronary artery orifice
with the guide catheter JR4 was performed, the
coronary guidewire was inserted, and the distal and
middle segments of the RCA were pre-dilated under
the pressure of 12-14 atm. After that, residual ste-
nosis up to 60% was observed in the segments after
dilatation with no signs of dissection or distal embo-
lism andTIMI Il blood flow. When trying to introduce
the stent 2.75 x 8 mm into the area of distal stenosis,
the “guide-catheter, guidewire and stent” complex
has migrated into the aorta. The instruments were
retrieved. The guide-catheter was changed to AR 2
6F. TLBAP of the distal and middle segments of RCA
was performed again with a balloon catheter Colibri
2.5 x 15 mm on the guidewire introduced deep into
the PIV. No residual stenoses were registered. In or-
der to manage the stenosis of the distal RCA, a drug-
eluting stent 2.75 x 18 mm was inserted and opened
under the pressure of 12 atm. Control coronary an-
giography: stenting area in the distal RCA is without
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residual stenosis, and in the middle segment there
is an in-stent RCA stenosis of 50-60%. It was de-
cided to re-stent this segment. When the stent
2.75 x 18 mm was inserted into the middle segment
of the RCA, the guide catheter, guidewire and stent
migrated with delivery system to the aorta. At that,
the stent dislocated from the balloon catheter, but it
remained on the coronary guidewire in a poor fixated
position. The system Amplatz Goose Neck Snare Kit
6F was inserted through the right femoral access to
capture and retrieve the stent. When the loop was
inserted, the stent migrated from the guidewire,
most likely into the aorta. X-ray has not visualized the
stent in the cerebral, visceral, pelvic and peripheral
arteries, and in the left ventricle. Given the stable
hemodynamics, the absence of a symptom complex
typical for embolism, it was decided not to perform
further manipulations.

Discussion and conclusions.

Dislocation of coronary stents is a relatively
rare complication. According to published data
(1-3), the incidence ranges from 0.15% to 2%
(in our case, 0.21%). Most authors associate
such complications with technical challenges
during coronary interventions and complicated
anatomy of the coronary vasculature (4-8).
Most commonly, an unintentional displacement
of the stent from the delivery system occurs
when introducing the delivery system with the
stent, or retrieving after an unsuccessful at-
tempt to position the stent, as a rule, in ana-
tomically complicated segments of the coro-
nary arteries with marked calcification of the
target vessel (9, 10-13).

We tried to analyze the causes of the compli-
cations we encountered in order to prevent
similar events in the future. In our opinion,
namely analyzing the causes of the uninten-
tional displacement of the stent from the deliv-
ery system is of critical importance because to
treat this complication is much more difficult
than to prevent it.

Our observations confirm the evidences that
the complicated angioarchitecture of the coro-
nary vasculature may be a factor for a special
caution in coronary interventions. For example,
in case No. 4, stent dislocation from the deliv-
ery system was caused not by the difficulty of
its insertion into the stenosed site, but by the
problem with reliable fixation of the guide cath-
eter in the right coronary artery orifice in addi-
tion to the poor fixation of the delivery system
as a whole. Even the replacement of the guide
catheter, which seemed to be more suitable in
terms of anatomy, could not prevent the dis-

placement of the stent and its further loss when
the entire set of endovascular instruments was
dislodged from the coronary artery.

It is noteworthy that in three out of four ob-
served cases, unintentional dislocation oc-
curred exactly at the moment of retrieval of the
delivery system with a stent after an unsuc-
cessful attempt of stenting the target vessel.
Based on our experience, it cannot be said that
the patients described had very challenged
anatomy of the target coronary arteries. In one
case there was rather a circumstantial difficulty
associated with the installation of a guide cath-
eter in the RCA orifice. This suggests that even
with the seeming anatomical simplicity of the
target vessel stenting, it is necessary to have
a stable, well-fixed system of guiding catheters
and guidewires.

In another case of the stent dislodgement
from the delivery system (case No. 1), in our
opinion, an error was made during TLBAP pro-
cedure with a subsequent stenting attempt.
After balloon angioplasty the desired effect was
not achieved, and the residual stenosis was
60% of the vessel diameter. It would have been
logical to perform a repeated TLBAP using
a larger diameter and higher pressure and then
to introduce the stent. In this setting, an at-
tempt to introduce the stent into the area of
marked residual stenosis against the back-
ground of existing calcification was unsuccess-
ful, and an attempt to retrieve the delivery sys-
tem from an insufficiently extended segment
led to the complication. Repeated TLBAP with
a larger-diameter catheter resulted in the suc-
cessful stenting, which confirms the idea that
stenting should be performed in a vessel seg-
ment prepared for this, and hurriedness can
lead to complications.

The third case of stent dislocation (case
No. 3) was observed when the delivery system
was retrieved from the right coronary artery
against the background of calcification of the
proximal segment of the target artery till the
stenting site in the distal third. In this case, in
our opinion, when a relatively long (23 mm) and
insufficiently elastic stent was used, the calci-
fied plaque jammed with stent strata at the mo-
ment of the delivery system retrieval. This led to
the stent dislocation.

Thus, two of the three observed complica-
tions were associated with an underestimation
of an obstacle in the way of the stent move-
ment, both during its insertion into the coronary
vessel, and, in particular, during its retrieval
when, as it would have seemed, there should
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be no technical difficulties. Weakening of the
surgeon's concentration during the retrieval of
the stent delivery system from the “especially
challenging” area when, as it would have
seemed, the danger has already eased off, may
result in complications.

Another case (case No. 4) is associated, in
our opinion, with another underestimated tech-
nical feature, namely, poor fixation of the deliver-
ing guide systems, which, in fact, resulted in the
same consequences as in the previous cases.

In case No. 2, there was a completely differ-
ent mechanism of stent dislocation, associated
with inadequate size of the selected stent. The
use of a stent with lesser diameter than the dia-
meter of the target artery has led to its disloca-
tion into the main LCA and then, after implanta-
tion to the LCX, on the guide catheter.

According to our experience, an uninten-
tional stent dislocation from the delivery system
occurs most commonly when the technical dif-
ficulties at the stages of stenting (such as ste-
nosis or calcification on the way of the stent
movement) or the challenging anatomical set-
tings are underestimated. The most dangerous
moment is the stage of retrieval of the endovas-
cular instruments after a failed introduction into
the stenosis area. At this moment, concentra-
tion of attention should not decrease.

To manage complications associated with
the stent dislocation and migration, we used
different treatment strategies depending on the
migrated stent location, our technical capabili-
ties and clinical feasibility. Various approaches
to manage stent dislocations and migrations
are described in the literature as well; they in-
clude both endovascular (6, 9, 10, 14, 15, 17)
and surgical methods (so called “major sur-
gery”) (8, 16).

We assumed that the patient’s clinical condi-
tion and prognosis are priorities for the choice
of patient management. We have retrieved the
stent using the loop in one case, crushed the
stent in the diagonal branch of the LAD in the
second case, and fixed the stent in the brachial
artery with a peripheral stent in the third case.
In one case, the stent was lost, most likely in the
peripheral arterial vessels, without clinical con-
sequences.

So, we have used different approaches.
It would seem that the best solution is to re-
trieve the migrated stent from the vascular bed,
and this seems to be the best option. However,
it is necessary to consider possible iatrogenic
consequences associated with endovascular
retrieval, which can be much more dangerous

in terms of their clinical outcomes. When re-
trieval is not associated with a high risk of com-
plications, it certainly should be used. Otherwise,
in our opinion, it is necessary to perform the
least dangerous endovascular intervention,
even if it would be not optimal. For example,
in case No. 1, we did not try to retrieve the
stent migrated into the diagonal artery, since
this was associated with an increased risk
of damage to the LAD and main LCA. On the
contrary, using the technique of the stent
“crushing”, we have managed to introduce it
into the distal diagonal branch of the LAD and
eliminate the danger of damage to the main
coronary arteries, although in this situation
even a possible DB thrombosis seemed to us
a justified solution.

Cases No. 2 and No. 3 were associated with
the elimination of complications after pushing
down the migrated stent into the peripheral ar-
teries. In these cases, two approaches were
used as well, based on the clinical benefit and
the risk of iatrogenic damage. In one case,
when it was technically possible and easy, the
stent was retrieved; in another, when retrieval
was considered difficult and dangerous, the
stent was fixed in the wall of the brachial artery
with a peripheral stent. This approach allowed
us to avoid serious complications in all these
patients, which suggests that the chosen strat-
egy was correct. Case No. 4 is also unique
in our experience, since it did not require any
manipulations due to the stent migration into
peripheral vessels of the lower extremities. We
have used all means of X-ray and ultrasound
imaging to search for a stent in the cerebral,
visceral, cardiac and major peripheral vascular
systems, which did not bring any result.
Absence of clinical evidences of complications
associated with the stent migration and ab-
sence of evidences on its presence in “danger-
ous” locations made it possible not to perform
aggressive treatment. Later the patient was
discharged in a satisfactory condition.

Thus, all cases of complications associated
with unintentional stent dislocation and migra-
tion during endovascular interventions had a fa-
vorable outcome. The chosen treatment strat-
egy was justified and effective.

Answering the questions, that we have raised
at the beginning of this article, we made the fol-
lowing conclusions:

1. Underestimation of the anatomical and
technical difficulties both during insertion of the
delivery system into the target vessel and
(especially) during instruments retrieval after
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an unsuccessful introduction attempt may be
the reasons for unintentional stent dislocation
and migration during endovascular revasculari-
zation of the coronary arteries.

2. Stenting of severe rigid and calcified le-
sions of the coronary arteries should be per-
formed after an optimal TLBAP result has been
achieved and the attempt to introduce a stent
should not be performed in the presence of re-
sidual stenosis.
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BnuaHue peBacKkynapusauuyu BHYTPeHHEH

COHHOMW apTepuH NyTeM CTEHTUPOBAHUA UH
3HAAPTEPIKTOMUU HA MUKPOLUPKYNALMIO rnasa

(no AaHHbBIM ONTHYECKOH KOrepeHTHOU ToMorpadum)

A.I". Mocennann', H.C. bowa', T.C. CaHponase', A.B. Azapor?, C.I1. Cemutko'*

" Kagpeapa nHTepBeHUNOHHOM kapamnoaHrnoaoriv v HIL nHTepBeHUMOHHOM KapanoaHruoaormmv
Draoy BO “lepsbivi MITMY nmern .M. CeuyeHoBa” MuH3apaBa Poccum
(CeueHoBckuii YHuBepcuteT), MockBa, Poccusi

2BY3 MO “MockoBckuii 061aCTHOM HayYHO-MCCAEN0BATE/IbCKNK KITMHUYECKNA MHCTUTYT
nmeHn M.®. Bnaaumupckoro” (MOHUWKHW), Mocksa, Poccusi

Lenbro nccnenoBaHusi IBUJIOCbL U3YHEHUE U3MEHEHUS Nep@y3un cetyatkv v Ancka 3pUTesIbHOro Hepsa
Yy NauneHToB ocJie KapoTUAHON SHAAPTEPIKTOMUUN U KAPOTULHOIO CTEHTUPOBAHWS C MOMOLLbLIO ONTUYECKOM
KOrepeHTHou Tomorpapumv-aHrmorpadum (OKT-aHrnorpagus). B uccnepoBaHne Bowin 30 nauneHToB
C reMoAnHaMn4eCck 3Ha41MMbIM CTEHO30M (=75% ) npaBo niv J1€BOK BHYTPEHHEV COHHOU apTepum, KOTOPbIM
OblIO BbIMNOJIHEHO CTEHTUPOBAHWE BHYTPEHHEV COHHOV aptepumn (17 60JbHbIX) WM onepaLims KapoTugHOM
SHAAPTEPIKTOMUN U3 COHHOV apTepun (13 60/bHbIX). Bcem nauneHTam 4o v rocsie BMeLLaTesibCTBa BbiroJi-
Hsanacbk OCT-aHrvorpagpus cetyatku rnasa. o npoueayp peackynspudaumn OCT-aHrvorpapus He BbisiBUIa
JAOCTOBEPHOV pa3HULbI 10 r1oka3aresisiM rnji0THOCTU KPOBOTOKA Ha CTOPOHE CTEHO3UPOBAHHOV U HE CTEHO3U-
POBaHHOV COHHbIX apTepuii (p < 0,05). B paHHeM rocieonepaunoHHOM Nepuoae mNioTHOCTb KPOBOTOKA yBe-
JINYnIachk B MakyJsisipHOV 30HE Kak Ha ypPOBHE MOBEPXHOCTHOIro, Tak u riybokoro ca0eB. [1py KOHTPOJIbHOM
obcnenoBaHuuy criycTs 3 Mec nocie npoueayp pesackynspusaumm OCT-aHrvorpagus rokasasia yMepeHHoe
CHVIXXKEHNE HEKOTOPbIX NoKa3atesier nioTHOCTY 0ToKa, OAHAKO OHV OCTaBasICh Bbille ncxoaHsix. OCT ceT-
yartku rnasa siBsserTcs 3pGOEKTUBHLIM METOLAOM OLLEHKU U3MEHEHU MUKPOLMPKYISILMN CTPYKTYP F0JI0BHOIO
Moa3ra rocJsie peBackysisipudaumny BHyTPEHHEV COHHOV apTepun.

KnioueBbie cnoBa: kapoTyHOE CTEHTUPOBAaHUE, KapoTuaHasi 3HAaPTEPIKTOMMS], ONTUHECKAs KOrepeHTHas!
TOMOrpausi, MMKPOLIMPKY/ISILMS FrOJIOBHOIO MO3ra

The effects of internal carotid artery
revascularization via stenting or carotid
endarterectomy on ocular microcirculation
(assessed by optical coherence tomography)

D.G. losseliani’, N.S. Bosha', T.S. Sandodze', A.V. Azarov?, S.P. Semitko'*

" Department of Interventional Cardioangiology, Scientific and Practical Center of Interventional
Cardioangiology of the .M. Sechenov First Moscow State Medical University of the Ministry of Health
of the Russian Federation (Sechenov University), Moscow, Russia

2M.F. Vladimirsky Moscow Regional Clinical and Research Institute (MONIKI), Moscow, Russia

The aim of study was to evaluate the changes in the perfusion of the retina and the optic nerve head in patients
after carotid endarterectomy and carotid artery stenting using optic coherence tomographic angiography
(OCT-A). The study included 30 patients with hemodynamically significant stenosis (>275%) of the right or left
internal carotid artery, who underwent the stenting of the internal carotid artery (n = 17) or the operation of
carotid endarterectomy (n = 13). OCT-A of the retina was performed in all patients before and after the
intervention. Before revascularization procedures. OCT-A did not reveal significant differences in the indices
of the blood flow density neither at the side of the affected carotid artery, nor at the contralateral side (p < 0.05).
In early postoperative period the blood flow density increased in the macular area at the superficial, as well as
at the deep layer level. Control examination with OCT-A performed within 3 months showed moderate decrease
of several indices of the flow density, however they still remained above the baseline values. OCT of the retina

Bnusinne peBackynsipusaumm BHyTPEHHEN COHHOM apTepun nyTemM CTEHTUPOBAHUS NN 37
SHAAPTEPIKTOMUN HA MUKPOLIMPKYASLUMIO r71a3a (o AaHHbIM ONTUYECKOV KOrepeHTHOV TOMorpagum)
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is an effective method for the evaluation of the changes of microcirculation in the brain structures after the

revascularization of the internal carotid artery.

Keywords: carotid stenting, carotid endarterectomy, optical coherence tomography, cerebral microcirculation

Xunpypruyeckaa v pPeHTreHsaHO0BacKynsap-
Has peBacKynsapusaunsa 3aHsia cerogHa nuan-
pyloLLee rnosioxXeHne B Jie4eHUN NeMmnYeCcKnx
COCTOSIHUM pa3HbIX OPraHoB U TKaHeEMn.
PeBackynapusaunsa cepaua, ronoBHOro Mo3sra,
noYyek, opraHoB OPIOLLHOM NMOJSIOCTU, KOHEYHO-
CTen N T.O. cnacrna Xu3Hb U BEpHyna K HOp-
MasibHOMY TpyAy MHOIMMe MWIIMOHbI toaen
B Mumpe. B HacTosiLee BpeMs He BbI3bIBAET CO-
MHEHUS, YTO 3TU NpoLeaypbl YNy4LlaT KITNHN-
4yeckoe COCTOsiHME OOJbHbIX, a TakXe KPOBO-
obpalleHe B apTepuanbHbiXx cocypax, nopn-
BEPrunxcs pesackynapusaumm. B 3HauntenbHo
MEHBbLLEN CTEerneHn n3yyeHsbl BOMPOCHI, Kacalo-
wmeca Bo3nencTema penepdy3nm Ha COCTOS -
HUSA MUKPOLMPKYNALUNK STUX opraHoB. MNpume-
POM MOFYT CNY>XUTb NPOLEeaypbl PEBACKYNAPU-
3auun BHYTPEHHel coHHol apTepumn (BCA).
M3BECTHO, 4TO 9TOT COCy, OTBEYAET 3a BaCKy-
Napu3aunio 3HA4YUTESIbHOW 4acTu FONIOBHOIO
MO3ra, U HapylLleHe KPOBOTOKA B HEM MOXET
NPUBOANTb K CYLLECTBEHHbIM, NOPOI Heobpa-
TUMbIM HapPYLUEHUSIM QYHKUUW LEHTpasbHOM
HepBHON cuctemsbl. K npumepy, cCTeHO3MpoBa-
HMEe COHHOM apTepun N TEM CaMbIM HapyLLeHne
BaCKynsipnsaumm CTPYKTYp rOJIOBHOrO Mo3ra
ABNseTCcs OAHMM U3 BaXHenwux ¢GakTopoB
pucka pas3BUTUS MULLIEMUYECKOr0o WHCYNbTa
N Npexoasauwmx nwemmdeckmnx atak. Cnepyet
OTMETUTb, 4YTO cpenn 3aboneBaHni HEPBHOM
cuctembl npuMmepHo 15-25% 13 HUX BbI3BaAHbI
HapyLleHMEM MO3roBOro KpoBooOpalleHus.
B sKoHOMMUYECKM pa3BUTbIX CTpaHax cpeaun
MPUYNH CMEPTHOCTU UHCYNLT MO3ra 3aHMMaeT
TpeTbe MecTo. Kak M3BecTHO, MPUMEPHO 2/3
BCEX CJIy4aeB MLLIEMUNYECKUX WHCYNbTOB OO0Y-
CNOBJIEHbl CTEHO3UPYIOLLE-OKKITIO3MPYIOLLNM
nopaxeHmemM COHHbIX apTepuin. K npumepy,
npu cteHosumpytowem nopaxeHun BCA Gonee
4yeM Ha 75% BeposTHOCTb PasBMUTUSA MULLEMU-
YECKOro MHCybTa B TEYEHME NEPBOro roga no-
Ccrie ycTaHOBJleHMs1 guarHosa konebnetcsa oT
2 0o 5%, a npy HaANNYUMN KJIMHNYECKNX MPOSIB-
JIeHWI B BMAOE TPaAH3UTOPHbIX WULLIEMUYECKUX
arak BEepoSsiTHOCTb BO3pacTaeT MPUMEPHO A0
40%. CnenoyeTt ocobo OTMETUTb, YTO CTENeHb
CTEHO3a COHHOW apTepumn ABNSIETCA AOCTATOYHO
YETKMM MHOMKATOPOM BEPOSTHOCTU BO3HUKHO-
BEHUS Y NAUMEHTOB MHCYNbTa MO3ra 1 CIy>XuT
OOBbEKTMBHbLIM MOKa3aHMEM K HEOOXOOMMOCTU
BbINOSIHEHNS NIe4eBHbIX MPOoLLeayp Ha Cocyae.

Jo koHua 80-x rogoB NpoLIoro Beka B fe-
YeHU BOJIbHbIX CO CTEHO3MPYIOLLMM Mopaxe-
HMEM COHHbIX apTepPUn NCMOJIb30BaInN B OCHOB-
HOM MeaNKaMEHTO3HYIO TEPanmio N 3HAYUTENb-
HO pexe — XUPYpPrnyeckoe eyeHne, a UMeHHo,
onepauuio KapoTUOHOW 3HOAPTEPIKTOMUN
(KBA3). OgHako C BHEOPEHMEM B KIIMHUYEC-
KyO NPaKTUKy PEHTreH3HA0BACKYNAPHOM peBa-
CKynsipysauum CcOCyAaoB 3TOT MeTon CcTanm
yCMewHo U LWMPOKO MPUMEHSTb B JledeHumn
CTEHO3MPYIOLLMX NOPAXKEHU COHHbIX apTeEPU.
CerogHs MOXHO yBEPEHHO FOBOPUTL, 4YTO B Ha-
CTOSLEee BPpEMS OCHOBHbIMU MEeTOOaMM Nneve-
HUSA MAUVEHTOB C KIIMHUYECKUMMW NPOSABAEHUS -
MU HEOOCTaTO4YHOCTM MO3roBOr0 KPOBOCHaO-
>KEHWSI 1 CTEHO30M COHHbIX apTEPUI SBSIOTCA
CTEHTUPOBAHME COHHOM apTepun nnm KOAD.
3a nocnegHue roabl onybnnMkoBaHoO AOocTa-
TOYHOE KOJIMYECTBO PAHAOMU3UNPOBAHHbIX UC-
CrnegoBaHVii, CPaBHUBAKOLWVX 3TN ABa MeToda
B nedyeHnn OpaxmouedasbHbiX COCYO0B. ITU
nccnenoBaHMa He BbISIBUNU CYLLECTBEHHOMN
pazHuubl Mo OAmXxanwum u oTaaNIeHHbIM
pe3ynbraTtam ieyeHns C UCNosIb30BaHMEM HA3-
BaHHbIX METOAOB pPEBACKynsapm3auum rosoB-
Horo mogra (1). CnepgoBartenbHO, B TakmMxX Chy-
Yyasx npegnodYTeHne crenyeTt otaaBaTb MeHee
TpaBMaTU4YHOMY METOAY JIEHYEHUS, KOTOPbIM
IBNSIETCS CTEHTUPOBAHME COHHOM apTeEpUN.

Mpu ncnonb3osaHMM NOOOro MeToaa peaa-
CKYNsipu3aumm roNoBHOIro Mo3ra rfiaBHbIM BO-
MPOCOM OCTaeTCcHd cTeneHb 3PPEeKTUBHOCTU
KOppEeKLUUY HapyLleHHOro KpoBoobpalleHus
KaK Ha YpOBHE MakKpOLUMPKYNALUMK, T.e. B Maru-
CTpasibHbIX COCyAax, Tak M Ha YPOBHE MUKPO-
UMPKYAATOPHOro pycna. Ecnn B oTHOWEHUN
KPYMHbIX COCYA0B pe3ysfibTaTbl IEHEHUS BMOJIHE
a0eKBaTHO MOXHO OLIEHMBATb MO AAHHBIM KOM-
nbloTEPHOM TOoMoOrpadunn, MarHUTHO-pPe30-
HaHcHoW Tomorpadpuu n Y3AI, TO ulyyeHune
MUKPOLUMPKYNSTOPHOIrO pycria CTPYKTYp rosioB-
HOro Mo3ra NPencTaBAseTCs HECKOJbKO 6onee
cnoxHbeiM (2). CnenyeT, npaBga, OTMETUTb, YTO
3a nocnegHve rodbl NOSIBUANCL MeTodpbl, Mo-
3BOJIAIOLLME AOCTATOYHO MNOJTHO N3y4aTb KPOBO-
obpalleHrne Ha ypOBHE MUKPOLMPKYIALNN.
MpMEpPOM MOXET CNYXUTb METOA OnTu4e-
CKOW korepeHTHor Tomorpadpum (OKT), ¢ no-
MOLLBIO KOTOPOW MOXHO YCMEWHO u3yyaTb
MUKPOUMPKYAALMIO MAas3HOro AHa, sBnsioLe-
rocs CTPYKTYpPOM FOSIOBHOMO MO3ra U B TO Xe
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BPEMS HyBCTBUTEJIbHO PEArvpyoLWwero He ToJb-
KO Ha HapylleHMe KpoBOOOpaLLEHUS B CUCTEME
BCA, HO 1 Ha HapylleHus KpoBoCHabXxeHus
cepaua (3).

OKT B aHrMopexmme — OTHOCUTESIbHO HOBad
TEXHOJI0rns, No3BoNSAILLAA HEVMHBA3MBHO BU-
3yannu3mpoBaTtb COCYAUCTYIO CeTb CeTyaTku
rnasa un gucka 3putenbHoro Hepea (A3H), oue-
HMBas KOJMYECTBEHHO U KAaYE€CTBEHHO KPOBO-
TOK B 3Tux obnactax. Cnenyetr ocobo oTme-
TUTb, YTO KPOBEHOCHbLIE COCYAbI MMAa3HOro gHa
KparHe 4yBCTBUTENIbHbI BOOOLLE K MaTonoru-
YeckyM Mpoueccam, MpPoMCXoasawym B opra-
HMU3ME, U B OCOOEHHOCTM NP NaToI0rm rosioB-
HOro MO3ra, HEPBHOM CUCTEMBI, a Takxke cepaua
(4-6). 9710 KacaeTcs, B HaCTHOCTU, NPOLIECCOB,
CBSI3aHHbIX C HapyLleHVMEM BacKynapusaunu
3TUX CTPYKTYP. M3BECTHO, YTO CTEHO3MpYyloLLe-
okknosupyowme nameHeHns BCA conposo-
XOAKTCHA HapyLLEeHMEM KPOBOCHa0OXeHUs rnaas,
4YTO, B CBOIO O4epenb, MOXET NPUBOOMUTL K BHE-
3anHOMY MJIM NPOrpPeCCUPYIOLLEMY CHUXEHUIO
OCTPOTbl 3peHust. COOTBETCTBEHHO, JIOMMYHbIM
SBNSIETCA OOMYCTUTb, 4TO OoBpaTHble N3MeHe-
HUA, T.€. yJydlleHne KpoBooOpaLLeHUa B CUC-
Teme BCA, MOXET COonmpoBOXAATbCA MO3UTUB-
HbIMU W3MEHEHUSMU B MUKPOLUMPKYNSLUN
rMasHoro aHa v rnasa B LesioM.

B cBA3U ¢ M3n10XeHHbIM HaMu Oblna NnocTas-
JNleHa 3aza4va U3ydnTb MUKPOLUUPKYIALUIO CET-
4aTKu rnasa 1 CTBOJIAa 3PUTENIBHOINO HepBa A0
1 NOCe BOCCTAHOBEHUS aeKBaTHOIo KPOBO-
Toka B BCA nytem cteHTupoBaHus nnm KOA3
¢ ucnonb3oBaHmem OKT B aHrnopexume y na-
LMEHTOB C pe3knm (>75%) CTEeHO3NPYIOLUM
nopaxeHnem 3Toro cocyaa.

Matepuan n metoabl

B nccneposanume Bowno 30 mnaumeHToB C re-
MOANHAMUNYECKN 3HAYMMbIM CTEHO30M (=75%)
npasoin unu nesow BCA. MNMayueHTbl 6b1n pas-
neneHbl Ha gge rpynnbl: | — nauneHTbl, KOTO-

pbiM ObIJIO BbLIMONIHEHO CTeHTupoBaHne BCA
(17 60nbHbIX), 1 Il — NaUWEeHTbI, KOTOPbIM Obina
BbIMoOsIHEHA onepaunsa KBAS n3 coHHOM apTe-
pun (13 60nbHbIX). KnuHnyeckas xapakrepu-
cTuka 60nbHbIX NpeacTasneHa B Tabn. 1.

Kak BMaHO 13 gaHHbIX Tabn. 1, y nogasnsio-
wero 6onblIMHCTBA NauUMeHTOB Habnwoganm
MYNbTUPOKASIbHBLIA aTEepPOCKIepo3. Y HeKoTo-
pbiX M3 HUX B aHaMHe3e OblIn onepauums
NPSIMOV peBackynapmsaumn muokapga m/vmnm
CTEHTUPOBAHME  KOPOHAaPHbLIX apTepui.
CnepnyeT Takke OTMETUTb, 4TO Yy 22 (73,3%)
MaumMeHTOB MMENOCb CTEHO3MpPYyOLEe nopa-
XXEHMEe Opyror COHHOW apTepum pasHoWm CTe-
MEHM BbIPKEHHOCTU, HO HE MPEBBLILLAKLLEE HU
B OOHOM cnyyae 75%.

Kputepnem BKAOYEHUST NAUNEHTOB B UC-
criejoBaHme FBAANIOCh HaNnyme y HUX CTeHo3a
BCA >75%. B OonblUMHCTBE CNy4yaeB MMeENo
MecTo nopaxeHune npason BCA. BonbHbIX
C BbIPa>XXEHHOW rnasHon naTtonormen, ces3aH-
HOM CO CHUMXEHUEM MPOHULLAEMOCTU ONTUYe-
CKUX cpepg, (kaTapakTa) uin Haim4nem BUTpeo-
peTuHanbHbIX 3ab0feBaHnii, B UccnegoBaHme
He BKJIOYanu, Tak Xe kak 60JIbHbIX C OCTPbIM
MHDAPKTOM MMoKapaa M C CepPbe3HbIMU He-
BpOJsiOrM4ecknmm 3aboneBaHUSIMN, BKJIOYas
VHCYNbT MO3ra.

CteHTupoBaHue BCA npoBogunm no craH-
DAapTHOM MeToamKe ¢ 0b0s3aTesNbHbIM UCTOJb-
30BaHMEM NMPOTUBOIMOOINYECKOrO 3aLMTHO-
ro ycTponctBa W BbINOJIHEHMEM OanOHHOMN
noctaunaTaumm CTEHTUPOBAHHOIO y4acTKa.

Onepaunio KSAS BbINoONHANM non, ooLulen
aHecTe3unen. ocne BbloeneHns obLen COH-
HOWM apTepuun 1 6OIIOCHOrO BBEAEHUS renapuHa
nepexmnmann B OTAENbHOCTU OOLLYD, HapyX-
HYIO M BHYTPEHHIOIO COHHbIE apTepuKn, 3aTem
HakagbiBanu LLYHT BbILLE MepexaTnsi CocyaoB
Ons nogaepxaHms nepdysnm nHTpakpaHmasb-
HbIX apTepui. [locne aToro BbINOMHANN yaane-
HMe aTepock/iepoTnyeckon 6nawkn. Bpems

Ta6nuua 1. KnvHnko-aHaMHecTMYeckas XapakTepucTnka N3y4eHHbIX 601bHbIX

lpynna | (cteHTUpOBaHue) pynna Il (K3A3)
Mokasarenb (n=17) (n=13)

BospacT (B cpeaHem), roabl 70,2+8,3 70,9+7,5
Mon:

M 8 (47,1%) 7(53,8%)

X 9 (52,9%) 6(46,2%)
Panee BbinonHeHHble AKLL n/wunn 14 (82,4%) 9(69,2%)
CTEHTMPOBAHNE KOPOHAPHbIX apTeEPUii
CrteHos nesoit BCA 7 (41,2%) 6 (46,2%)
Creno3 npasoi BCA 10 (58,8%) 7 (53,8%)
ApTepuanbHas rmnepTeH3uns 15 (88,2%) 12 (92,3%)

Bnusinne peBackynsipusaumm BHyTPEHHEN COHHOM apTepun nyTemM CTEHTUPOBAHUS NN
SHAAPTEPIKTOMUN HA MUKPOLIMPKYASLUMIO r71a3a (o AaHHbIM ONTUYECKOV KOrepeHTHOV TOMorpagum)
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nepexatmns BCA BO Bpems onepauumm CocTaBu-
no B cpeaHem 28,4 = 5,9 muH. B TeueHune 24 4
nocne K3A3 60JibHble HAaXOAUINCb HA MOHMU-
TOPHOM HabnaeHUN.

OKT-aHrnorpadunio BbINOSHAIN HA TOMO-
rpape dupmbl CANON, wncnonbaywuem
A-ckaH ¢ mowHocTbio 70 000 ckaHOB B CEKYH-
ay. ViccnepoBaHne BbINOMHAN OOMH U TOT Xe
nccnenoBaTenb NPY NOMHOCTbIO MAEHTUYHbBIX
pexmnmax. 3oHa [O3H wmena pasmepsbl
4.5 x 4,5 mm?, a 30Ha Mmakynbl — 3,0 x 3,0 mm2.
B cpaBHUTENbHLIV aHanNn3 BKKOYANM NOBEPX-
HOCTHbIe KanuindpHele cnon O3H un makynap-
HOM 30Hbl, a TakXe rMyO6OoKUA KanuspHbIN
C/IO MakyJibl U cnow xopuokanunnsapos O3H.
CermeHTauuo MNJOTHOCTM NOTOKa oNpeaensanu
aBTOMaTMHYECKM OJ15 KaXA0M 30HbI M Nogsepra-
1 ganbHeENWemMy aHanmay.

Mepepn BbinonHeHnem OKT-aHrnorpadun
60NbHbIE B TEHYEHME 5 MUH HaxoaUINCb B CO-
CTOSAAHMM MOJIHOIO MOKOS, NOCJ/IE Yero UM B CU-
OS4EM MOJIOXEHUN N3MEPSNIN apTepuasibHoe
[aBfieHNe Ha NEBOW pPyke npu yCrioBUMU, Y4YTO
pyka nauyieHTa Haxogusiacb TOYHO Ha BbICOTE

cepaua. OKT ©onbHbIM BbIMOSHANN TPUXAbI
B crienytoLlein nocnenopartenbHocTu: B | rpyn-
rne He paHee 1 Hepn nepepq NpPoueaypon CTeEH-
TUPOBaHUSA, 3aTeM 4Yeped 2—3 OHS Noche npo-
uenypsl, a Bo Il rpynne — takke He paHee 1 Hepf,
nepepn, onepaunen KOAD n yepes 5-7 gHen
nocne Hee. Yepe3 3 mec nocne npouenypsbl
BCeM naupeHTamMm obeux rpynn ambynatopHo
BbINOJTHANN TPETbIO, KOHTPObHYO, OKT-aHrno-
rpaduio.

Pe3ynbTaTtbl nccneposaHus

BbinonHeHHas 0o npouenyp peBackynsapu-
3aumn OKT-aHruorpadpua He BbigBUIa OOCTO-
BEPHOW pa3HuLpbl MO NnokasaTessiM NIOTHOCTU
KPOBOTOKa Ha CTOPOHE CTEHO3UPOBAHHOM N HE
CTEHO3UPOBAHHOW COHHbIX apTepun (p < 0,05).
Tak Xe no McxogHbIM MokasaTenam rpynnbl
Obln conocTaBnMbl MeXAy cobown (Tabn. 2).

B paHHeM nocneonepauvioHHOM nepuoae
MJI0OTHOCTb KPOBOTOKA YBEANYWICS B MaKynsap-
HOW 30HE Kak Ha YPOBHE NMOBEPXHOCTHOIO, Tak
n rnyookoro cnoes (p < 0,05). Cnenyet oTme-
TUTb, YTO B 30HE KaNWIAPHOro CrjeTeHUS 1

Ta6nuua 2. Mokasatenn MIOTHOCTM MOTOKA KPOBWM B MakKy/lspHOW 30HE M Ha YPOBHE AMCKA 3PUTENIbHOr0 HepBa Ao
npoueaypbl pesackynsapusauum (uncunatepanbHas U KoHTpanaTepasbHasi CTOPOHa)

Mpynnall Mpynnalll
OKT-aHruorpadus CTOPOHA 6e3 cTeHo3a CTOpPOHA 6e3 cTeHo3a
nopaxeHus BCA nopaxeHus BCA
LIeHTp. NOBEPXHOCTHBLIN 46,42 + 3,21 46,82 + 3,32 45,87 + 3,57 46,76 £ 3,77
LleHTp. rny6okuit 48,52 + 4,41 49,51 +4,13 47,14+ 4,32 49,75+ 3,24
[3H noBepXHOCTHBI 50,31+ 3,76 50,55 + 3,69 49,1+£3,95 50,12 + 3,11
[3H xopuronganbHbii 52,38 £ 4,1 53,58 £ 4,57 52,13+ 3,4 52,85+ 3,86

Ta6nuua 3. Mokasateny NIOTHOCTM MOTOKA KPOBM HA CTOPOHE BHYTPEHHEW COHHOW apTepuu, Ha KOTOPOW BbIMOJHANACh

npoLieypa pesackynspusaLmm

CteHTUpOBaHue K3A3
OKT-aHrnorpacdpus
Ao nocne Ao nocne
LIeHTp. NOBEPXHOCTHBIN 46,42 + 3,21 47,79+2,24 45,87 + 3,57 46,89 + 2,91
LleHTp. rny6okuit 48,52+ 4,41 49,96 + 4,11 47,14 +4,32 48,69+ 4,05
[13H noBepxHOCTHBII 50,31+ 3,76 51,67+ 3,12 49,1+£3,95 52,08 +3,12
[3H xopuounpanbHbiii 52,38 + 4,1 53,95+4,5 52,13+ 3,4 54,01+4,02

TaGnuua 4. MokasaTenn NaoTHOCTM NOToKa KPOBW Ha KOHTpasiatepasbHoM CTOPOHE [10 M NOCNe peBacKyaspusaLmm

Mpynnalll
OKT-aHrnorpacdpwms
Bo nocne Ao nocne
LIeHTp. NOBEPXHOCTHLIN 46,82 + 3,32 47,03+ 2,75 46,76 + 3,77 47,24 + 3,84
LeHTp. rny6okuin 49,51+4,13 49,95 + 3,86 49,75+ 3,24 50,26 + 3,56
[3H noBepxHOCTHBIN 50,55+ 3,69 51,68 £ 2,95 50,12 £ 3,11 50,85+ 3,48
[3H xoproungansHbii 53,58 + 4,57 54,13 £4,97 52,85+ 3,86 53,47+ 3,73
Ne 67, 2021
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PucyHok. KnvHunyecknii npyumep naMeHeHust MIOTHOCTU NOToka ceTyatky masa y nauveHta O., 57 net, nocne cTeH-
TnposaHus BCA. OKT-aHrmorpamma naumeHTa A0 M NOCNe CTEHTUPOBAHWUS NPaBON COHHOM apTepun. Ha cpesax
BUAHO YyNyylLeHe MUKpOUMpPynaumm Yepes 3 oHA 1 yepe3 3 Mec Nocrne BMeLlaTeNnbCTBa. a — 40 PeBACKyNspu3aumm;
0 — B GnvkanluMe AHW MOCIe peBackysis pu3auuu; B — Cnycts 3 Mec rnocsie pesackynpusaumni.

kanunnsapHonm xopuoungen O3H yBenundeHne
NJIOTHOCTU KPOBOTOKA ObIsI0 BONEee BbIPAKEH-
HbIM (p < 0,01). NMony4yeHHbIE NOCE CTEHTUPO-
BaHMA 1 KOAD 13yyeHHble NnokasaTenm AoCTo-
BEPHO He pa3nnyannucb mexay cooon (tadbn. 3).

CnenyeTt 0co00 OTMETUTb, YTO Ha KOHTpa-
naTepanbHONV CTOPOHE TakKe 0TMeYanocCh yBe-
JnyeHne NAOTHOCTM noToka (Tadn. 4).

Ha pwucyHke npepncrtaBneHbl gaHHbie OKT-
aHrnorpadum cetyatku rnasa y 6oneHoro O.,
57 neT, 0O 1 B pa3Hble CPOKU MOCsie CTEHTUPO-
BaHua npasovi BCA.

Mpn KOHTPONBLHOM OOCNENOBAHMM CMYCTS
3 Mec nocne npoueayp pesackynspusauum
OKT-aHrnorpadusa nokasana yMEPEHHOE CHU-
XXEeHVEe HEeKOTOPbIX nokasaTesiel MiIOTHOCTU

NnoToka No CpaBHEHUIO C pe3yfbTaTamMu, Nnosy-
YeHHbIMW HenocpencTBeHHO nocne npoueay-
pbl, 0AHAKO OHW OCTaBa/IMCb BbllLE WCXOOHbIX
Kak Ha CTOpoHe nopa)xeHus (Tabn. 5), Tak u Ha
KOHTpanaTepassbHO CTOpoHe (Tabn. 6).

OOGcyxaeHue n BbIBOAbI

B 2018 r. nosiBunace nyonukaums L. Lahme
M COaBT., B KOTOPOW BNepBLle Obliv NpeacTaB-
JIeHbl pe3ynbTaTbl CPaBHUTENILHOrO aHanusa
naHHbIXx OKT-aHrnorpadpmnyeckoro nccnenosa-
HUS MUKPOLMPKYASILMN TNa3HOro gHa y 60ib-
HbIX CO 3HAYUTENIbHbIM CTEHO30M COHHbIX ap-
TEPUIN N B COHHbIX apTepusix, He NoABEP>KEH-
HbIX  CTEHO3MPYIOLWEMY aTepoCcKeposy.
ABTOpPbI NOKa3anu, 4YTO y NaLMeHTOB C reMoam-

Ta6nuua 5. MokasaTenu NA0THOCTM NOTOKA B MaKY/SIPHOM 30He U Ha YPOBHE AMCKa 3pUTESIbHONO HEPBA HEMOCPeACTBEHHO
noce Npoueaypbl peBACKyNspu3aLLmm 1 4eped 3 Mec Nocne Hee (uncunatepansHas CTOPoHa)

Mpynnall Mpynnalll
OKT-aHrnorpacdpums
3 OHA 3 mec 3 OHA 3 mec
LIeHTp. NOBEPXHOCTHBIN 47,79+2,24 47,35+2,27 46,89 + 2,91 46,53 + 3,01
LeHTp. rny6okuin 49,96 + 4,11 50,07 £ 3,52 48,69 + 4,05 50,12+ 3,12
[3H noBepXHOCTHBIi 51,67+ 3,12 51,07 + 3,21 52,08 + 3,12 52,83+ 3,93
[3H xopuovaanbHbii 53,95+4,5 54,01+ 3,95 54,01 +4,02 54,95+ 3,17

Ta6nuua 6. MokasaTenu NAOTHOCTM NOTOKA B MAKY/ISIPHOM 30HE U Ha YPOBHE AMCKA 3PUTESIbHOMO HEPBA HEMOCPEACTBEHHO

nocne npouenypbl pesackynspusaumm n 4epea 3 Mec nocne Hee (KOHTpanaTepasbHas CTOPOHa)

Mpynnalll
OKT-aHrmnorpadus
3 aHgq 3 mec 3 aHga 3 mec
LLeHTp. MOBEPXHOCTHbLIN 46,82 + 3,32 47,03+ 2,75 46,76 £ 3,77 47,24 + 3,84
LeHTp. rnybokuii 49,51+4,13 49,95+ 3,86 49,75+ 3,24 50,26 + 3,56
[03H noBepXHOCTHbIN 50,55 + 3,69 51,68 +2,95 50,12+ 3,11 50,85+ 3,48
[O3H xopurongansHbiii 53,58 + 4,57 54,13 +4,97 52,85+ 3,86 53,47+ 3,73

BnuvisiHne peBackynsipu3aummy BHYTPEHHE COHHOM apTepumn nyTemM CTEHTUPOBaHUS U

SHAAPTEPIKTOMUN HA MUKPOLMPKYISLMIO r71a3a (o AaHHbIM ONTUYECKOV KOrepeHTHOV TOMorpagumn)
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HaMM4YeCKM 3Ha4YMMbIM cTeHo30M BCA Habnto-
L0AeTCsa 3HAYUTESIbHOE CHUXEHUE MAOTHOCTMU
KpoBOTOKa B ceTtyaTke rmasa v 3H no cpasHe-
HMIO C aHaNOrM4YyHbIMKX NMokKaszaTenamMmu y naum-
eHTOB 6e3 CTeHO3UPYIOLLEro NopaXxeHUs CoH-
HOW apTepun. OTU Xe aBTOPbl Noka3ann 4To
y NaumMeHTOB CO CTEHO3UPYIOLLUM NOPaXKEHM-
€M COHHOW apTepum nocne onepaumn KA
OTMEYaeTCHd 3Ha4YMTENIbHOE YiyylleHNE KPOBO-
Toka B cetyatke n A3H Toro rnasa, KOTopbii
HaxoamuTca B DacceliHe onepupoBaHHOW COH-
HOW apTepun. YnyylleHne KpoBoToka Habnoaa-
€TCH Kak B PaHHEM, TaK 1 B OTAAJIEHHOM Nocne-
ornepauMoHHOM nepuoae. 3TO NUIOTHOE UC-
crnepoBaHMe BrepBble Nokasano crtabusibHoe
yBENUYEHME KPOBOTOKA B cetyaTke u 3H no-
c/le yCnewHoro BOCCTaHOBJIEHME KPOBOTOKA
B CTEHO3MPOBAHHOM COHHOMN apTepum MNyTeEM
XVUPYPrM4eCKon 3HOAPTEPIKTOMUMN aTepocKiie-
poTuyeckon o6nawkm (7). Heckonbko nosxe
O6bln onybnrKkoBaHbl ABe pPaboTbl, B KOTOPbIX
aBTOPbI U3YYUIN ONHAMUKY MUKPOLMPKYISLMN
ceTtyaTkm rna3a metoaom OKT-aHrmorpagpum
y 60sbHbIX Nocne cteHTMpoBaHua BCA (7, 8).
Mexay TemMm paboT, OCHOBaHHbIX HA CPaBHUTESb-
HOM aHann3e MMKPOUUPKYISUMA [1a3a MeTo-
oom OKT-aHrmorpacdpum y naumeHToB Mocre
cTteHTupoBaHus BCA n KBA3, HeT. Takmm obpa-
30M, MOXHO npegnonaraTb, YTO Hallle nccneno-
BaHMe B 9TOM HanpasiieHUN ABNAETCS MEPBbIM.

lMpoeeneHHOE HaMU nccnegoBaHme nokasa-
J10, 4YTO MOCJIE CTEHTUPOBAHUSA COHHOW apTe-
pun, MOPaXEeHHOM CTEHO3UPYIOWNMM aTepo-
CKJ1epo30M, Tak Xe Kak nocne K9A3, Habntona-
eTcs ynyylweHne BacKynspusauum cetdaTku
1 [3H He ToNbKO TOro rnasa, KOTOpPbI HAXOAUT-
csa B baccellHe CTEHTUPOBAHHO COHHOM apTe-
pun, HO N BTOPOro rmasa Toxe. Bo3mMoXxHO,
3TO MPOUCXOANT BBUAY TOr0, YTO Y U3YYEHHbIX
HamMM NauyeHToB B NopdasnstolemM O0NbLUNH-
CTBE Cl/ly4aeB B TOW WAW WMHOWM cTeneHu Obina
Takxe ropaxeHa BTOpasi COHHas apTepus.
CnepoBaTtenibHO, BOCCTAHOBJIEHME KPOBOTOKA

B OLHOW U3 COHHbIX apTepuin MO0 NPUBECTU
K YAYYWEHUIO MUKPOUUPKYAAUUM BTOPOro
rnasa Toxe, BO3MOXHO, 3a cHeT 0COOeHHOoCTEeN
KpoBOOOpalLeHus rnasa.

Takmum o6pa3om, NpoBeaeHHOE HaMU UCChe-
[OBaHMe Ha HeboNbLUOW rpynne nauneHToB
ybeanTenbHO Nnokasasno, 4To NOC/e peBackyns-
puv3aunn COHHOM apTepun, Kak NyTemM CTEHTU-
poBaHud, Tak n KSAJ, nponcxoamT 3Ha4YnUTE b-
HOE yBENMNYEHME NJIOTHOCTU KPOBOTOKA B 30HE
kanunnapHow cetn OA3H, napananunnspHomn
XOPUOUOEN U B MEHbLLEN CTENEHWN B MaKynsip-
HoW obnacTtu. o cTeneHn 1 xapakTepy name-
HEHUIM B MUKPOUMVPKYASALUMM ra3a HeT OA0CTO-
BEPHON pasHuubl MeXxay MeTogamMm peBackKy-
nsapmsaymm COHHOW apTepumn (CTEHTUPOBaAHUE
nnn KBAJ). CnepnoBaTenbHO, MOXHO C BbICO-
KON [onein BEPOATHOCTU YTBepXAaTb, 4TO
CTEHTUPOBAHME COHHbIX apTEPUI, TakK Xe Kak n
KOAD, ynyywaeT KpoBOOOpaLLEHNE HE TOJIbKO
B MarmcrpasibHbiX COCydax, HO N Ha YpPOBHE
MUKPOLMPKYISLNN.

Cnepnyet Takke ocob0 OTMETUTb, 4YTO Mep-
Bbl€ WCCAEO0BaHMSA MO WUIYYEHUIO OUHAMU-
YECKUX U3MEHEHUN MUKPOUMPKYNAUMX nasa
rnocsie peBacKynsipn3aumm COHHbIX apTepui
nytem OKT-aHrnorpadpum nokasanm, 4To 3TOT
MeTOoA, 00CTaTO4YHO 3P DEKTUBEH KaK A5 onpe-
DENEHNss COCTOSAHUSA MUKPOLMUPKYAATOPHOIO
pycna CTPyKTyp rosioBHOro Mo3ra, B HaCTHOCTU
rnasa, Tak n ajisi CpaBHUTESNIbHON OLLEeHKU AVHA-
MUYECKNX MSMEHEHWIN KPOBOCHABXEHNS nocne
pasHbix nedYebHbix npouenyp. OgHako cnenyeT
MOMHWUTb, YTO UCCNEL0BaHME KPOBOTOKA Ma3-
HOro gHa ¢ mucnonb3oBaHmemMm OKT-aHrmnorpa-
GUM TIMMNTUPOBAHO NPU Pa3HbIX COMNYTCTBYIO-
LLMX 3aboneBaHusAX rnas.

WM, HakoHel, ON9 OKOHYaTesnbHOro BbiBOAA
06 29¢pHEKTMBHOCTN 1 AOCTOBEPHOCTN MeTona
OKT-aHrnorpapum B M3y4EeHUN MUKPOLMPKY-
NAUMN CTPYKTYP FOJSIOBHOrO MO3ra Heobxoau-
MO [asibHeNLIee HakomnjieHne onbitTa 1 yBesnu-
YyeHme CPOKOB OTAANIEHHOro HabNAEHNS.
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Surgical and X-ray guided endovascular re-
vascularization are now the most widely ac-
cepted methods of treatment of ischemic con-
ditions in various organs and tissues. Revascu-
larization of the heart, brain, kidneys, abdominal
organs, extremities etc. helped to save lives
and restore ability to work for millions of people
worldwide. At present, there are no doubts that
these procedures improve both clinical condi-
tion of patients and blood circulation in the re-
vascularized arteries. However, the effects of
reperfusion on the microcirculation in the af-
fected organs have been studied to a much
lesser extent. Revascularization of the internal
carotid artery (ICA) can serve as an example. It
has been known that ICA is responsible for sup-
plying a significant part of the brain, and dis-
turbed blood flow in the ICA can result in sig-
nificant, sometimes irreversible dysfunction of
the central nervous system. For example, ca-
rotid artery stenosis, and therefore, impaired
circulation in the brain structures, is one of the
most important risk factors for ischemic stroke
and transient ischemic attacks. It should be
noted that approximately 15-25% of all nerv-
ous system diseases are caused by impaired
cerebral blood flow. Cerebral stroke ranks third
among the causes of mortality in the economi-
cally developed countries. Approximately two-
thirds of all cases of ischemic strokes are
caused by stenotic occlusive lesions of the ca-
rotid arteries. For example, in cases with more
than 75% stenosis of the internal carotid artery,
the probability of ischemic stroke during the
first year after diagnosis ranges from 2 to 5%
and increases up to approximately 40% in the
presence of clinical manifestations such as
transient ischemic attacks. It should be empha-
sized that the degree of carotid artery stenosis
correlates with the likelihood of cerebral stroke
in patients and serves as clear indication for
surgical procedures on the vessel.

Until the end of the 1980s, drug therapy was
mainly used in the treatment of patients with
stenotic lesions of the carotid arteries. Surgical
treatment, namely, carotid endarterectomy
(CEA), was used much less commonly. However,
this method has become successfully and
widely used in the treatment of stenotic lesions
of the carotid arteries after implementation of
X-ray guided endovascular revascularization
into clinical practice, Today we can say with
confidence that the main methods of treating
patients with clinical manifestations of cerebro-
vascular insufficiency and carotid artery steno-
sis are carotid artery stenting or CEA. A large

number of randomized studies comparing
these two methods in the treatment of brachio-
cephalic vessels were published over the re-
cent years. These studies did not reveal signifi-
cant differences in the immediate and long-
term results of the abovementioned methods
of cerebral revascularization (1). Therefore,
in such cases, preference should be given to
a less traumatic method of treatment, namely
carotid artery stenting.

For all methods of cerebral revasculariza-
tion, the main issue is the efficacy of impaired
blood flow restoration both at the level of macro-
(i.e. in the main vessels) and microcirculation.
Unlike the results of treatment in the large ves-
sels which can be adequately assessed ac-
cording to computed tomography, magnetic
resonance imaging and Doppler ultrasonogra-
phy data, investigating the microcirculatory
vessels of brain structures seems to be more
complicated (2). However, it should be noted
that over the last years methods have emerged
making possible rather complete investigation
of microcirculation. For example, optical coher-
ence tomography (OCT) allows to successfully
study microcirculation of the ocular fundus,
which is the structure of the brain and at the
same time it sensitively reacts not only to circu-
latory disorders in the internal carotid artery
system, but also to disturbances of the cardiac
blood supply (3).

OCT angiography is a relatively new non-in-
vasive technique which allows us to visualize
vessels of the retina and the optic nerve head
(ONH), via the quantitative and qualitative as-
sessment of blood flow in these areas. It should
be emphasized that blood vessels of the ocular
fundus are extremely sensitive to all pathologi-
cal processes occurring in the body, especially
to pathological processes in the brain, nervous
system, and heart (4-6). This applies in par-
ticular to the processes associated with the im-
paired circulation in these structures. It is known
that stenotic occlusive changes in the internal
carotid arteries are accompanied by impaired
ocular blood supply, which in turn can result in a
sudden or progressive decrease of visual acuity.
Accordingly, it is logical to assume that reverse
changes, i.e. improvement of circulation in the
internal carotid artery system, may be accompa-
nied by positive changes in the microcirculation
of the ocular fundus and of the eye in general.

In connection with the above, our objective
was to investigate the microcirculation of the
retina and optic nerve trunk before and after the
restoration of adequate blood flow in the inter-
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nal carotid artery via stenting or CEA using OCT
angiography in patients with severe (>75%)
stenotic lesion of this vessel.

Materials and methods

The study included 30 patients with hemo-
dynamically significant stenosis (>75%) of the
right or leftinternal carotid artery (ICA). Patients
were divided into two groups as follows:
Group 1 - patients who underwent stenting
of the internal carotid artery (17 patients), and
Group 2 - patients who underwent carotid en-
darterectomy (CEA) from the carotid artery
(13 patients). Clinical characteristics of the pa-
tients are presented in Table 1.

As shown in Table 1, the vast majority of pa-
tients had multifocal atherosclerosis. Some of
them had a history of direct myocardial revas-
cularization and/or coronary artery stenting.
It should also be noted that 22 (73.3%) patients
had stenotic lesion of the other carotid artery
with varying degree of severity but not exceed-
ing 75% in any case.

Study inclusion criterion for the patients was
the presence of internal carotid artery stenosis
>75%. In most cases the right ICA was involved.
Patients with severe ocular pathology associ-
ated with a decreased transparency of optical
media (cataract) or the presence of vitreoretinal
diseases were not included in the study, as well
as patients with acute myocardial infarction and
serious neurological diseases, including cere-
bral stroke.

Stenting of the internal carotid artery was
performed according to standard procedure
with mandatory use of embolic protection de-
vice and balloon post-dilatation of the stented
area.

CEA was performed under general anaes-
thesia. After isolation of the common carotid
artery and bolus administration of heparin, the
common, external and internal carotid arteries
were clamped separately, with subsequent

bypass formation above the vessel clamp to
maintain perfusion of the intracranial arteries.
Then the atheromatous plaque was removed.
The average time of ICA clamping during the
surgery was 28.4 £ 5.9 minutes. The patients
were monitored for 24 hours after the CEA.

OCT angiography was performed by CANON
tomography scanner using an A-scan with a ca-
pacity of 70,000 scans per second. The study
was performed by the same investigator in
completely identical regimens. Optic disc area
was 4.5 x 4.5 mm? in size, and macular area
was 3.0 x 3.0 mm?2. Comparative analysis in-
cluded surface capillary layers of the ONH and
macular area, as well as the deep capillary layer
of the macula and the layer of choriocapillaris
of the ONH. Segmentation of the flow density
was determined automatically for each area
and subjected to further analysis.

Prior to performing OCT angiography, the
patients were in a state of complete rest for five
minutes, after that their blood pressure was
measured on the left arm in a sitting position,
provided that the patient's arm was exactly at
the height of the heart. The patients underwent
OCT three times in the following order: Group 1 -
not earlier than one week before the stenting
procedure, then 2-3 days after the procedure;
Group 2 — also not earlier than one week before
the CEA and 5-7 days after it. In 3 months after
the procedure all patients from both groups
underwent a third control OCT angiography in
the out-patient settings.

Results of the study

OCT angiography conducted prior to the re-
vascularization procedures did not reveal a sig-
nificant difference in blood flow density param-
eters in stenotic and non-stenotic carotid arter-
ies (p < 0.05). The groups were comparable by
baseline parameters (Table 2).

In the early post-operative period blood flow
density increased in the macular zone both in

Table 1. Clinical characteristics and anamnesis of the studied patients

MokazaTtens Grou?nl is:;r)ltmg) Gr()(t:]p=II1(3E:)EA)

Age (on average) 70.2+8.3 70.9+7.5
Gender:

M 8 (47.1%) 7(53.8%)

F 9 (52.9%) 6(46.2%)
History of CABG and/or coronary artery stenting 14 (82.4%) 9 (69.2%)
Stenosis of the left ICA 7 (41.2%) 6 (46.2%)
Stenosis of the right ICA 10 (58.8%) 7 (53.8%)
Arterial hypertension 15 (88.2%) 12 (92.3%)
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Table 2. Blood flow density parameters in the macular area and at the level of optic nerve head prior to revascularization

procedure (ipsilateral and contralateral side)

Group | Group i
OCT angiography ipsilateral contralateral side ipsilateral contralateral side
side (without ICA stenosis) side (without ICA stenosis)
Central, superficial 46.42 £ 3.21 46.82 £ 3.32 45.87 £3.57 46.76 £ 3.77
Central, deep 48.52+4.41 49.51+4.13 47.14+4.32 49.75+3.24
ONH, superficial 50.31+3.76 50.55 + 3.69 49.1+3.95 50.12+3.11
ONH, choroidal 52.38 + 4.1 53.58 + 4.57 52.13+3.4 52.85+3.86
Table 3. Blood flow density parameters on the side of revascularization procedure
. Stenting CEA
OCT angiography

before after before after
Central, superficial 46.42 £ 3.21 47.79+2.24 45.87 £ 3.57 46.89 +£2.91
Central, deep 48.52+4.41 49.96 +4.11 47.14+4.32 48.69 +4.05
ONH, superficial 50.31+3.76 51.67+3.12 49.1+3.95 52.08 +3.12
ONH, choroidal 52.38+ 4.1 53.95+4.5 52.13+3.4 54.01+4.02

Table 4. Blood flow density parameters on the contralateral side prior to and after revascularization
Group | Group I
OKT-aHrmnorpadus

before after before after
Central, superficial 46.82 +£3.32 47.03+2.75 46.76 £ 3.77 47.24+3.84
Central, deep 49.51+4.13 49.95+3.86 49.75+ 3.24 50.26 + 3.56
ONH, superficial 50.55+ 3.69 51.68+2.95 50.12+3.11 50.85+3.48
ONH, choroidal 53.58 + 4.57 54.13+4.97 52.85+3.86 53.47+3.73

the superficial and deep layers (p < 0.05).
It should be noted that blood flow density in-
crease was more pronounced in the capillary
plexus zone and choriocapillaries of the ONH
(p < 0.01). Investigated parameters obtained
after the stenting and CEA had no significant

differences. (Table 3)

It should be stressed that flow density in-
creased on the contralateral
(Table 4).

Retinal OCT angiography data obtained from
the patient O., 57 years old, prior to and after
the stenting of the right internal carotid artery

side as well

are presented in Figure.

Figure. A clinical case showing changes in retinal blood flow density in a 57-year-old patient O. after the ICA stenting.
OCT angiogram of a patient prior to and after right coronary artery stenting. Improved microcirculation is observed
3 days and 3 months after the intervention. a — prior to revascularization; b — in the immediate days after

revascularization; ¢ — 3 months after the revascularization.
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Table 5. Blood flow density parameters in the macular area and at the level of the optic nerve head immediately after the

revascularization procedure and 3 months later (ipsilateral side)

. Group I
OCT angiography
3 days 3 months 3 days 3 months
Central, superficial 47,79+ 2,24 47,35+ 2,27 46,89 + 2,91 46,53 + 3,01
Central, deep 49,96 + 4,11 50,07 + 3,52 48,69 + 4,05 50,12 £ 3,12
ONH, superficial 51,67 £ 3,12 51,07 £ 3,21 52,08 £ 3,12 52,83 £ 3,93
ONH, choroidal 53,95+4,5 54,01+ 3,95 54,01 4,02 54,95+ 3,17

Table 6. Blood flow density parameters in the macular area and at the level of the optic nerve head immediately after the

revascularization procedure and 3 months later (contralateral side)

Group I
OCT angiography
3 days 3 months 3 days 3 months
Central, superficial 46,82 + 3,32 47,03+2,75 46,76 £ 3,77 47,24+ 3,84
Central, deep 49,51+4,13 49,95 + 3,86 49,75+ 3,24 50,26 * 3,56
ONH, superficial 50,55 + 3,69 51,68 £ 2,95 50,12 £ 3,11 50,85+ 3,48
ONH, choroidal 53,58 + 4,57 54,13 £ 4,97 52,85+ 3,86 53,47+ 3,73

Follow-up OCT angiography performed
3 months after the revascularization proce-
dures demonstrated a moderate decrease in
some flow density parameters compared to
the results obtained immediately after the
procedure; however, they remained higher
than the baseline ones, both on the affected
side (Table 5) and on the contralateral side
(Table 6).

Discussion and conclusions

The article of L. Lahme et al. (2018) pre-
sented the novel results of comparative analy-
sis of ocular fundus microcirculation accord-
ing to OCT angiography data in patients with
significant carotid artery stenosis and without
stenosing atherosclerosis of carotid arteries.
The authors have demonstrated a significantly
decreased density of the blood flow in the ocu-
lar retina and ONH observed in patients with
hemodynamically significant ICA stenosis, as
compared to the similar parameters in patients
without carotid artery stenosis. The same au-
thors showed that CEA in patients with stenotic
lesion of the carotid artery resulted in a signifi-
cantly improved blood flow in the retina and
ONH of the eye supplied by the operated ca-
rotid artery. Improvement of the circulation is
observed both in the early and in the long-term
post-operative period. This pilot study was the
first one to demonstrate a stable increase of the
blood flow in the retina and ONH after success-
ful restoration of circulation in the stenosed
carotid artery via the surgical endarterectomy
of an atheromatous plaque (7). Soon after, two

papers were published in which the authors
studied the changes of retinal microcirculation
measured by OCT angiography in patients after
ICA stenting over time (7, 8). Meanwhile, there
are no works based on a comparative analysis
of the ocular microcirculation measured by
OCT angiography in patients after ICA stenting
and CEA. Therefore, we suppose that our re-
search is a pioneering work in this area.

Our study showed that both stenting and
CEA of the carotid artery affected by stenosing
atherosclerosis improved retinal and ONH vas-
cularization not only in the eye supplied by the
stented carotid artery, but also in the other eye
as well. It may be due to the fact that in the vast
majority of our patients the contralateral carotid
artery was also affected to various extents.
Therefore, the restoration of blood flow in one
of the carotid arteries could lead to improve-
ment of microcirculation of the second eye as
well, possibly due to the peculiarities of the
ocular blood circulation.

Our study, conducted on a small group of
patients, convincingly demonstrated a signifi-
cantly increased blood flow density in the ONH
capillaries, parapapillary choroid, and to a lesser
extent, in the macular area after carotid artery
revascularization both via stenting and CEA.
According to the degree and nature of chang-
es in the ocular microcirculation, there is no
significant difference between the methods of
the carotid artery revascularization (stenting
or CEA). Therefore, we can conclude with
a high degree of probability that carotid artery
stenting, as well as carotid endarterectomy,
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improve blood circulation not only in the main
vessels, but also at the level of microcirculation.

Moreover, it should be emphasized that the
first studies on changes in the ocular microcir-
culation after revascularization of the carotid
arteries over time measured by OCT angiogra-
phy have demonstrated that this method is
quite effective both for determining the state
of the microcirculation in the brain structures
(in particular, in the eye), and for comparative
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UpecKko>xHOe KOpOHapHOe BMEeLLaTe/IbCTBO
y nauueHTa c oCcTpbiM UH(papKTOM MHUOKapAa,
OC/NI0)KHEHHbIM NOJIHOMW NonepeyHou 6a10Kkagou

I".P. AckepxaHosB, A.A. [lybaes*, M.H. Caabikn, N.A. baabiiues, M.A. [lanaiuieBa

000 “MeaguumHckuni ueHTp umM. P.I1. AckepxaHoBa”, Maxa4kana, Poccus

JlaHHoe coobLeHe AeMOHCTPUPYET BbICOKYIO 9 HEKTUBHOCTb METOAMUKN YPECKOXHOro KOPOHapHOro BMe-
LuaresibCTBa C UMIIaHTaumeri KOpOHapHOro CTeHTa C JIeKapCTBEHHbIM MOKPbLITUEM Y NMauueHTa C XU3HEYrpo-
XKaLLMM HapyLeHnemM putMma cepaua rpu ycioBum cTabusibHON reMoanHaMuKN.

OnpeneneHvie onTUMasibHOV TaKTUKM JI@HEHUS MAaLMEHTOB C MHPAPKTOM MUOKapAa, OCJI0KHEHHbIM Mpeacep-
JHO-Xey04K0BbIMY 6J10KaAaMu BbICOKUX CTEMEHEeV, B TOM YXCJ/Ie U1 MOJIHOM nornepe4yHor 610kaaov, ocTaeT-
CS1 CJIOXKHOVI M 4O KOHLIA HE PELLEHHO rnpobaemMoii. KnuHnyeckoe HabiioaeHe MOXET MPeAcTaB/siTb MHTEPEC
2151 Bpa4ebHoro coobiecTsa.

KntoueBblie cnoBa: nH®apKkT Myokapaa, aTpMoBEeHTPUKYSpHas 610kaaa, CTEHTUPOBAHNE KOPOHAPHOMV apTe-
PyM, CTEHT C JIeKapCTBEHHbIM MOKPbITUEM

Percutaneous Coronary Intervention (PClI)
in a patient with acute myocardial infarction
complicated by complete atrioventricular heart block

G.R. Askerkhanov, A.A. Dubaev*, M.N. Sadyki, I.A. Badyshev, M.A. Dadasheva
“R.P. Askerkhanov Medical Center”, Makhachkala, Russia

This report demonstrates a high efficacy of PCI technique with implantation of a drug-eluting coronary stent
in a patient with life-threatening cardiac rhythm disorder in stable hemodynamic settings.

Selection of the optimal treatment strategy in patients with myocardial infarction complicated by high-grade
atrioventricular block, including complete transverse heart block, remains complex and unresolved challenge.
The clinical case study may be of interest for the medical community.

Keywords: myocardial infarction, atrioventricular block, coronary artery stenting, drug-eluting coronary stent

BeepneHue

MonHaa atpuoBeHTpukynspHaa (AB), unm
nonepeyHas, bnokaga sBASeTCs pacnpocTpa-
HEHHbIM OCJIOXKHEHMEM OCTPOro WHapkTa
Muokapga (OMM) (1-3). HacToTa gaHHoro oc-
NoXHeHus pocturaet 2-28% B 3aBMCUMOCTU
oT nokanmsauum OUM (3). Mpu OKKIO3UN
npaBon KopoHapHon aptepun (MKA) (HuxHen
nokannsauyy OVM) yactoTa pasBmuTmns NOHON
AB-6nokanbl B 2—4 pa3sa Bbllle, YHeM Npu Opy-
rmx nokanusauyax (4). OnacHoCTb nonepeu-
Hol 6nokaabl npu OVM cBsA3aHa C MNOBbILLEH-
HbIM PUCKOM fleTanbHOCTU (5). HecmMmoTps Ha TO
YTO YaLle Bcero 61okaabl, ocnoxHusme ONM,
HOCAT NPEXoasaLLInin XxapakTep, MHOrAA OHU MO-
ryT NEPENTU B XpPOHMYeCKyto popmy (6). B gaH-

HOW cTaTbe NMPMBEOEHbI pe3ynbTaTbl YCMeLwHOo-
ro nedyenusa naumeHta ¢ OMMM, OCNOXHEHHbIM
nonHowm AB-6nokanon.

KnuHnyeckoe HaGnogeHue

MaymeHT A. NOCTYNMA B KIMHUKY C XanobamMmu Ha
o6uyto cnabocTb, TAXECTb B rpyau, PeOKUi NynbC.
M3 aHamHe3sa: Tpu gHA Ha3an Ha POHE MNOSHOro
6naronony4msa OTMETUN Xry4dyto 60/b 32 rpyanHON
C nppagvaumen B HUXHIoO 4YentocTb. CamocTos-
TenbHO npuHuman TpoMm6oACC, 6e3 adpdekTa. Ha
ambynaTopHom aTane Ha OKI y naumeHTa BbisiBie-
Ha anesaunsa cermeHTa ST NO 3agHEN CTeHKe ne-
BOrO Xenypoyka M nonHas nonepedHas 6nokaga
C 4acTOTOM XeNyaoyKOBbIX COKpaLLeHnii 42 B MU-

YpeckoxxHoe KOpoHapHOe BMeLLaTesIbCTBO Y naluneHTa ¢ OCTPbIM UHGaPKTOM MUOKapaa,

OCJIOXHEHHbIM 0JIHOM ronepeyYHor 6710kanov

HYTY (puc. 1-3).



KJIMHWYECKOE HABJIIOAEHVE

Puc. 1. Kapgvorpamma naumeHnTa A. npu noctynneHun B |-Ill cTaHgoapTHbIX 0TBeAeHUsX. NogbemM cermeHTa
ST B lI-lll oTBEAEHUSAX.

Puc. 2. Kapauorpamma nauueHTa A. npu NOCTYNIEHUN B YCUIIEHHBIX OTBEAEHUSAX OT KOHEYHOCTEeN. [oabem
cermeHTta ST B oTBegeHun AVF.

Puc. 3. Kapauorpamma naumeHta A. npu noctyrnieHun. onHas nonepedyHast 6iokaga C 4acToToW
KeNyA04KOBbIX COKPALLEHWNA 42 B MUHYTY.
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Puc. 4. KopoHapoaHrnorpamma. Cyb6okkniodua [MKA
B CPELHEM CErMeHTE.

FRAME

Puc. 5. KoponapoaHrmorpamma.
cTeHTupoBaHus MKA.

Pesynbtat nocne

OKCTPEHHO roCnuMTanM3MpoBaH B OTAENIEHNE
cepaedHo-cocyamcton xupyprum OO0 “MeaonumH-
ckni ueHTp um. P.I1. AckepxaHoBa” Ona gasibHen-
e oMuarHoCTUKN U NIeHEHNS.

JlabopaTtopHble aHanusbl, BKOYawoLlme obLe-
KJIMHNYECKNIA N BMOXMMUYECKUIA aHann3bl KPOBWU,
aHanMs3 Mo4m, KoarynorpamMmy M ypoBeHb 3/1EKTPO-
NNTOB KpPOBU, 6e3 ocobeHHocTeln. YpoBEeHb TPOro-
HuHa 1,51 Hr/mn.

Mpn OxoKI BbIABNEHO HapyLUEHWE pernoHab-
HOW COKPATMMOCTM JIEBOI0 Xenyaoyka: rmrnoakmHes
Nno HWXHeEW cTeHke (B obnactm 6azanbHoro, 1-2
cpenHero cermeHToB). CokpaTUMOCTb M1Mokapaa Ha
HUXKHEN rpaHuLEe HOPMbI.

Mpu kopoHaporpadun: npasblii TUM KPOBOCHaO-
XeHus muokapaa. Cybokk3ns npaBoi KopoHap-
HOV apTepuun B CpegHeEM cerMmeHTe (puc. 4).

CTBON NEeBOM KOPOHAPHOW apTepuun, MNpaBoW
HUCXOSLLEN apTepun, ornbaloLLen apTepum U nx
BeTBM 6€3 reMoAMHaMNYECKM 3HAYMMOW aHrmorpa-
dryeckom natonornun.

MHTpaonepauyoHHo: 6pununHTa 180 mr, Tpomb0-
ACC 100 wmr, Honbnasa 40 mr.

BeinonHeHo cteHTupoBaHue KA B cpenHem
CerMeHTe KOPOHaPHbIM CTEHTOM C JIEKAPCTBEHHbLIM
nokpbiTnem Resolute Integrity 3,5 x 26 mm. TMpn
KOHTPOJIbHOW aHrmorpadun yaoBReTBOPUTESbHbIN
pesynbraT (puc. 5).

OKT Ha 3-n cytkm nocne YKB: CUHYCOBBLIV pUTM
C 4aCTOTOW XEenyao4yKOBbIX COKpaLLeHUn 79 B MU-
HyTy. AB-6nokapga, PQ 206 mc, 3ybel, Q B oTBeae-
Husax lll, aVF, oTpuuaTtenbHbiii 3ybew, T B OTBEAEHUSAX
I, avVE.

MocneonepaunoHHbI nepron 6e3 0CTOXHEHUA.
BonbHOWM BbINMCaH Ha 7-e CYTKM B YOOBNETBOPU-
TENIbHOM COCTOSHWUU.

O6cyxaeHue

JaHHoe knuHnyeckoe HabniogeHe AeMOH-
CTPUPYET YCNELLUHbIA ONbIT JIEYEHMS NaumeHTa
¢ OVM, OCnOXHEHHbLIM MOJIHOW MOMepeYHon
onokanovi. aHHble, NpeacTaBfieHHble B Ha-
ONOOEHUN, LEMOHCTPUPYIOT BbICOKYHO 3ddeK-
TUBHOCTb METOAVKN YPECKOXHOIO KOPOHAPHO-
ro BMeLlaTenbCTBa C MMMNaHTaunen KopoHap-
HOro CTeHTa C JIeKapCTBEHHbIM MOKPbLITUEM
Yy NnaumeHTa C XU3Heyrpoxarowmm HapyLueHn-
eM puTma cepaua npu ycrnoBuu CTabuibHOM
reMoauHaMnKN.

NHdapKkT Mmokappa npaBoro Xenygoyka
HaMHOro 4auwie MHMapKToOB APYrmx Jokannaa-
LM OCIIOXHSETCS apUTMUSMK, BKIKOHadA Mosi-
HYlO monepevHyo OGnokaay, koTopasi, B CBOIO
oyepenb, 4acTO Bbi3blBAE€T CEPAEYHYIO HELO-
CTaTO4YHOCTb 1 MOXET NPUBECTU K JIETANIBHOMY
ncxony (7). NostomMy BaxXHO CBOEBPEMEHHOE
oKazaHne MeaVLMHCKOM NOMOLLUM C BbIOOPOM
MPaBUJIbHON TAKTUKN NIEYEHUS.

3akJilo4yeHme

BbiGop onTuManbHOM TakTUKK fledeHns na-
LUMEHTOB C MHPAPKTOM MMOKapaa, OC/IOXHEH-
HbIM MpeacepaHOo-Xenyao4koBbiMM Gnokana-
MM BbICOKWMX CTEMEHEN, B TOM YMCNE U MOJSIHON
rnorepe4vHor 610kaaon, OCTAeTCs CNOXHOW, He
peLUeHHOM A0 KOHLUa npobdnemoii. BoinonHeHne
4YPECKOXHOro KOPOHApHOro BMeLUaTenbCTBa
npu OaHHOW NaTosorMm B YCNOBUSAX cTabunu-
3auUum remogiHaMuku TpedyeT OOMNOSIHUTENb-
HOIO N3Y4YeHUS.

YpeckoxHoe KopoHapHOe BMELLATEIbCTBO Y NalumeHTa ¢ OCTPbIM MHPAPKTOM Muokapaa,

OCJIOXHEHHbIM 0JIHOM ronepeyYyHov 6;10kagoi



KJIMHNYECKOE HABJIIOLAEHVE

Introduction

Complete atrioventricular (AV) block or
transverse heart block is a common complica-
tion of acute myocardial infarction (AMI) (1-3).
The incidence of this complication constitutes
up to 2-28% depending on AMI location (3).
Theincidence of acomplete AV blockis 2-4-fold
higher during the right coronary artery (RCA)
occlusion (lower location of AMI) as compared
to any other location (4). The danger of trans-
verse heart block during AMI is associated with
the increased mortality risk (5). Despite the fact
that blocks complicating AMI are predominantly
transient, sometimes they may become persis-
tent (6). This article presents the results of suc-
cessful management of the patient with acute
myocardial infarction complicated by complete
AV block.

Clinical case study

Patient A. was admitted to the clinic with
complaints on general weakness, tightness in
the chest, and slow pulse. Disease history:

three days ago amidst complete well-being the
patient noticed retrosternal burning pain irradi-
ating in the mandible. The patient self-adminis-
tered Thrombo ASS without any effect. ST seg-
ment elevation on the left ventricle posterior
wall and complete transverse heart block with
ventricular contraction rate 42 per minute were
registered on ECG during the outpatient treat-
ment stage (Fig. 1-3).

The patient was urgently hospitalized to the
Cardiovascular Surgery Department of the LLC
Medical Center named after R.P. Askerkhanov
for the further examination and treatment.

No findings in the laboratory tests results
including total blood count and blood bio-
chemistry, urinalysis, coagulation profile and
blood electrolytes were revealed. Troponin =
1.51 ng/ml.

On Echo-CG regional contractility impair-
ment of the left ventricle was detected: hypo/
akinesis along the inferior wall (in the area of
basal and 1¢-2" middle segments). Myocardial
contractility was at the lower limit of normal.

Fig. 1. ECG of the patient A. on admission in I-1ll standard leads. ST elevation in II-Ill standard leads.
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Fig. 2. ECG of the patient A. on admission in augmented limb leads. ST elevation in AVF lead.
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Fig. 3. ECG of the patient A. on admission. Complete transverse heart block with ventricular contraction rate

42 per minute.

On coronary angiography: right type of myo-
cardial perfusion; sub-occlusion of the right
coronary artery in the middle segment (Fig. 4).

No hemodynamically significant angio-
graphic pathology was observed in the trunk of
the left coronary artery (LCA), right descending
artery (RDA), circumflex artery (CA) and their
branches.

Intra-operatively: Brilinta 180 mg, Thrombo
ASS 100 mg, Nolpaza 40 mg.

Stenting of the right coronary artery in the
middle segment was performed via the drug-
eluting coronary stent Resolute Integrity
3.5 x 26 mm. The control angiography was sat-
isfactory (Fig. 5).

ECG on Day 3 after PCI: Sinus rhythm with
ventricular contraction rate 79 per minute.

Fig. 4. Coronary angiography. RCA sub-occlusion in the
middle segment.

AV block, PQ 206 msec, Q-wave in the Ilird lead
and aVF lead, negative T-wave is in the llird lead
and aVF lead.

The postoperative period was unremarkable.
The patient was discharged on Day 7 in satis-
factory condition.

Discussion

This clinical case study shows the success-
ful experience of managing the patient with
acute myocardial infarction complicated by
complete transverse heart block. Data present-
ed in the case study demonstrate high efficacy
of PCI technique with implantation of a drug-
eluting coronary stent in a patient with life-
threatening cardiac rhythm disorder in stable
hemodynamic settings.

FRAME =

Fig. 5. Coronary angiography. The result after RCA

YpeckoxHoe KopoHapHOe BMELLATEIbCTBO Y NalumeHTa ¢ OCTPbIM MHPAPKTOM Muokapaa,

OCJIOXHEHHbIM 0JIHOM ronepeyYyHov 6;10kagoi

stenting.



KJIMHNYECKOE HABJIIOLAEHVE

The right ventricular myocardial infarction
is complicated more frequently than infarctions
of other locations by arrhythmias, including
complete transverse heart block, which, in turn,
often causes cardiac insufficiency and may
lead to the lethal outcome (7). Therefore,
prompt medical care with the correct treatment
strategy choice is important.
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OBUIIEN

70 net bopucy UBaHoBHuUY [lonrywnHy
Boris I. Dolgushin 70th anniversary

15 depana 2022 roga ncnonHunocb 70 net
Bopucy WeaHoBu4y [onrywvHy — OMpekTopy
Hay4yHO-mnccnenoBaTeslbCKOro UHCTUTYTa Ku-
HNYECKON M 3KCNEepUMEHTa/IbHOW pPaauosornm
(HNNKn3P) drey HMWLU,  oHkonorum
mm. H.H. bnoxmnHa Mun3gpasa Poccumn, akage-
Muky PAH, 0OKTOpPY MegMUMHCKUX HaykK, npodec-
copy, nhaypeaty npemun [MpaButensctea PO
B 06/1aCTU HAYKN 1N TEXHUKMN.

Bopuc WBaHoBMY JoArywivH poauvncs
B TamboBe B ceMmbe Bpayen. OTeu, u maTb bopuca
ViBaHOBMYa — MeanKM B MePBOM MNOKONEHUN, CTaB-
Lme ocHoBaTenaMm camMmon MHOrOYMCEHHOW Ha
TamboBLIMHE BpayYyedbHOMN OuHACTUK, BKJIOYHaO-
wen 13 Bpayer, B TOM 4ncne Tpex 3acny>XeHHbIX
Bpayen Poccuiickon denepaumn u apyx npodec-
copoB. OOLWMIA TPYOAOBOW CTa)X AMHACTUM Bpaden
JonrywvHelx HacuuTbiBaeT 6onee 300 net.

Mocne okoH4yaHus B 1975 . neyebHoro daxynb-
TeTa 2-ro MOCKOBCKOIro rocyaapCTBEHHOIO Meau-
UMHCKOro uHctutyta um. H.U. lMuporosa B.W.
JonrywvH obyyancs B KJIMHUYECKOW opauHaTtype,
a 3aremMm B acnupaHtype OHKONOrM4eckoro Hayu-
HOro ueHTpa AkageMmun meguumHckmx Hayk CCCP
rno cneumanbHOCTU “OHKONOrnMsa—peHTreHonorusa”.
B 1980 r. 3awutnn amccepraumio Ha CoOucKaHue
y4YeHOW CTeneHn kKaHauaaTa MeanLMHCKUX HayK No
Teme “AHrvorpaduyeckas AMarHoCTKa BTOPUY-

HbIX OMyXOJIen B NneyeHn”, rnocne yero paboTtan
B pPa3HbIX Hay4HbIX AO/HKHOCTAX B PEHTreHoamar-
HOCTUYeckom otaeneHum LieHtpa. B 1989 . Bopuc
MBaHOBMY 3awuTii OOKTOPCKYO AMccepTaumio
“ABbooMUHanNbHas aHrmorpadpusa B KOMIMIEKCHOM
ONarHoCcTrke onyxonen y geten”. Besa ero nocne-
ayouwiaa TpyaoBasi OeATeNbHOCTb HEpas3pbiBHO
cBs3aHa C¢ PoccuiiCKMM OHKONOrM4yeckum Hayuy-
HbIM UeHTpoM M. H.H. BrnoxmnHa, roe oH npowen
NyTb OT NEpPBbIX LWaros B npodeccun A0 BEPLUNH
npodecCcmnMoHanbHOro MacTepcTBa, OT HaydMHalo-
Lero Bpaya Ao obLenpm3HaHHOro nuaepa B BO-
npocax opraHn3aunm U KIMHUYECKOro npumMeHe-
HMSA METOA0B NIyYEBOW OMArHOCTUKN N NHTEPBEH-
LIMOHHO-PaaMNONIOrMyecknx MeToaoB lieyeHus, oT
MaaLero Hay4yHoro CoTpyaHuKa oo pykosogurte-
Na KpynHewnwero cneuyann3npoBaHHOrO MHOIO-
NPOPUNIBHOIO MHCTUTYTA, B KOTOPOM Npeactas-
JIeHbl BCE COBPEMEHHbIE HarpasiieHNs Jly4eBOWn
ONarHoCTUKN, paguosnorum, paguotTepanmm v nH-
TEePBEHUMOHHOW paguonorun. bnaropaps opra-
HM3aTOPCKNUM CMOCOBHOCTAM, NMPOdECCMOHANb-
HOMY TanaHTy M HOBAaTOPCKOMY NoAXoay K peLue-
HUIO BO3JIOXKEHHbIX Ha Hero 3agady bopuc
MBaHoBMY [JOArywmnH ycrewHo OCYLLECTBUII
peopraHnsaumnio BCeX CTPYKTYPHbIX nogpasaene-
HUI pagmonornyeckon cnyxobl OHkonornyec-
KOro ueHTpa, 06beaMHNB UX B €OMHYIO CIyXOYy,
OCYLLECTBMB €€ TEXHNYECKOE N TEXHOSI0MMYeckoe
nepeBooOpyXeHre, NoaroToBMB CHeuuanncToB-
NPakTUKOB 1 Hay4HbIX PabOTHMKOB BbICOKOW KBa-
nmowukaumm, CnocobHbIX C BbICOKMM KayeCTBOM
pewaTtb camMble CJIOXHblEe 3aJavn OMarHOCTUKU
M NTly4EeBOro Ne4EeHNs1 B OHKONOrMK, Pa3BrBaTb Me-
OVUVHCKYIO HayKy B COOTBETCTBUM C TpeboBaHUS -
MU BpeMeHU. NMepBbiM B cTpaHe OH ewle B 1998 .
MOJIHOCTLIO MEPEBEN OrPOMHBLIA OTAEN Jy4EBOW
OMarHoCTUKM Ha BEeCMIEHOYHYIO LUMDPOBYIO TeX-
HOJIOMMIO, MEPBbLIA B OHKOJIOMMYECKON MPaKkTmKe
co34an cneuyanm3mpoBaHHoe 12-koe4yHoe oTae-
NIEHNEe  PEHTreHOXMPYPrmyeckmx  MeTon0B
ONarHOCTUKN U NNIeYEHNS U MEPBOE B CTPAHE PEHT-
reHaHOO0CKOMNMYEeCcKoe oTaesieHne, NepBblii Havasl
co3gaBaTb paboyne MecTa AMarHOCTOB-OHKOJ0-
roe, OAVWHaKOBO MNPO(ECCUOHANIbHO WCMOJb-
3YIOLLMX pa3Hble JlydeBble TEXHONMOrMmM, obbeam-
HEHHbIE MO OPraHHOMY U CUCTEMHOMY MPUHLLAMY,
VIHNLMMNPOBA N MPUHST akTUBHOE y4acTue B CO3-
naHum B POHLL, um. H.H. BnoxuHa PAH LleHTtpa
MO3UTPOHHOW 3MUCCUOHHOW ToMorpadumn. B Ha-
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cTosillee BpemMsi Mnoa pykoBoacTBOM bopuca
MBaHoBw4ya Tpyaatcs 6onee 300 coTpyaHMKOB, U3
HMx 20 NpodeccopoB 1 JOKTOPOB Hayk, 6onee 40
KaHOMOATOB HaykK, MOSIOBMHA KOJINEeKTUBA — Ccneum-
aNNCTbl C BbICLUMM MEONLMHCKNM N TEXHNYECKNM
obpaszoBaHmeM. B TeueHne aHs B HUMKn3OP npo-
xoaaT obcnenoBaHue n nedeHme 6onee 900 oHKO-
NIOrM4yecknx naymeHToB, KOTOPbIM MPOBOAUTCS
okos0 1,5 TbiC. ANArHOCTUYECKNX NCCNELOBAHNI U
okono 300ne4ebHbIX pPaguoniorMyeckmx BMeLla-
TEeNbLCTB.

Bopuc MeaHoBuY JdonrywnH — npodpeccop ka-
denpbl Ny4eBon AUarHOCTUKU, Iy4EBOM Tepanmn n
MeamumHekon ¢unsmnkmn GreQyY Poccuiickas me-
ONUMHCKas akagemMusi HenpepbIBHONO nocnegu-
NMJOMHOro obpasoBaHUs, B CO30aHNN 3TOWN Kade-
Opbl OH NPUHMMAan akTMBHoOE y4actue. lNpodeccop
BEOET aKTUBHYIO MPEenoaaBaTesibCkylo 1 Hay4YHYIO
paboTy, Noa ero pykoBOACTBOM 3aLLUULLEHbl 7 OOK-
TOPCKMX 1 29 KaHOMOATCKMX guccepTaunii, MHO-
rMe 13 ero y4eH1KOB BbIPOCAN A0 YPOBHS PYKOBO-
antenen npodubHbIX Cy>0 B psae cneumanmau-
POBaHHbIX MeaNUMHCKUX LeHTpoB Poccun n CHI.
Bopwuc MiBaHoBKMY — aBTOp 6osee 360 Hay4HbIX pa-
60T, 11 MoHOrpaduii, ewle 6 HaNMCaHHbIX NMO4, ero
penakumemn, aBTOPCKUX CBUOETENLCTB U NATEHTOB,
y4ebHbIX punbmoB. OH pa3paboTan v BHeOpuU
LLUMPOKNI CMEeKTP HOBATOPCKMX, He TPedyoLimx
HapkKo3a WHTEPBEHLMOHHbIX Paanoornyeckmx
MEeTOOVK JIe4eHMS OHKOTOrMYeckmx 60JbHbIX C 3a-
OoneBaHMAMI NEeYeHU U XEeNYHbIX MPOTOKOB, MNO-
YeK U MOYETOYHWKOB, AObIXaTesibHON, KOCTHOW W
MULLEBAPUTENIBHOW CUCTEM, WAAsLLMNE TEXHOMNO-
rMn nedyeHns nocsieonepaumoHHbIX OCOXHEHWN
TopakoabAoMMHaNbHbBIX XMPYPruyeckux BmeLla-
TENbCTB, B pasbl CHM3MBLUME MNOCSieonepaLmoH-
HYIO CMEPTHOCTb.

JoctmxeHna B.U. JonrywimHa B Hay4HO-Mpak-
TUYECKOW 1 OpraHM3auMOHHON OEATENBHOCTU HEe
OCTaNMCb HEe3aMe4YeHHbIMU s NpodeccrnoHasb-
Horo coobulecTtsa: bopuc MeBaHoBUY — Npeacena-
Tenb yyeHoro coeeta HUMKn3IP, unen coseta HAN
KIIMHNYECKOW OHKONMOrMn, 00beanMHEHHOr0 Y4eHOo-
ro coeeta HMWL, onkonorun vm. H.H. BnoxmHa
MwuH3gpaBa Poccum, 4neH peakonaernim Heckosb-
KNX npodeccuoHasnbHbIX >XYPHasNoB, [NaBHbIN
penakTop “OHKONMOrMYecKoro XypHana nydeBasd

OnarHocTtuka, nydyeBasi Tepanua”, npeacegartesb
npo6aemMHon kKommcecun “AnarHoctnyeckas u ne-
yebHasi MHTepBeHUMOHHagA paamonorus” Hay4yHoro
coeeta PAH wn MwunuzpgpaBa Poccuum, uneH
Poccuinckoro, EBponenckoro n Cesepoamepu-
KaHCKOro OOLLECTB PEHTreHOJSIoroB, Npe3unaeHT
HaumoHanbHOro o06uLecTBa MHTEPBEHUMOHHbIX
OHKOpaamonoros. BoT yxe 5 net nposogutca Ha-
Y4YHO-00pas3oBaTesibHbI KOHMPECC C MHOCTPaH-
HbIM yyacTnem “OHKOpPaanoIorM4ecknin KOHrpece
JlyyeBasi OMarHocTuKa, sydyeBast Tepanusa”, 6ec-
CMEHHbIM npeacenatesieM OpraHM3aunoHHOro
coBeTa koToporo ssngetca b./. JonrywuH.

BaxxHbiMn Bexamu B xun3Hu Bopuca VieaHoBMYa
cTanu Takke NPUCBOEHME eMy 3BaHMS Npodeccop
no cneumanbHOCTK “OHKonorma” (1997), nsbpa-
HUe YneHoM-koppecrnoHgeHToMm PAMH no cneumn-
anbHOCTM “nyyeBas gnarHoctmka” (2007) v akape-
MmkoMm PAH no cneumanbHOCTU “OHKOPagmono-
rmsa” (2016).

locynapcTtBO 1 NpodeccuoHanbHoe cooblLe-
CTBO BbICOKO oueHunu 3acnyru bopwuca Wea-
HoBMYa JlonrylwimHa nepen oTe4eCTBEHHbIM 3apa-
BOOXPAHEHNEM U MEOULMHCKOWM HayKOW: OH Ha-
rpaxaeH menanbto “B namatb 850-netns MockBbl”
(1997), memanbio opaeHa “3a 3acnyrm nepen
OteuectBoM” Il cTeneHn (2002), oH naypeart npe-
Muu Mpaeutensctea PP B 061aCTV HAyKN U TEXHU-
kn (2002), naypeat npemun PAH um. H.H. NeTtposa
3a NyyLUyo HaydHyto paboTy no oHkonormm (2009),
HarpaxneH opaeHomM Ipyxobl (2021).

B 2020 r. OTKPbIT HOBbIN 7-3TaXHbIN PAANONIO-
rmyeckmim kopnyc B WHCTUTYTE KIMHUYECKOWN
N 3KCMEPUMEHTANIbHOW PaAnonorny, CO34aHHOM
B 2014 r. npn akTMBHOM y4yacTum Bopuca eaHo-
BMYa.

lMpocToe nepedncneHne gOCTUXeHUIN Nnpodec-
copa b./N. OdonrywmHa HMKoMM 06pa3om He uc-
YyepnbiBaeT NPEeACTaBAEHMA O HEM KaK O Bpadye,
y4YeHOM, pyKoBOAUTENE, JMYHOCTU: Bopuc
MiBaHOBWY He MeHee TpeboBaTesieH k cebe, YeM K
MOOYMHEHHBIM, B TO X€& BPEMSI OH YAMBUTENbHO
006pbIV, TENNbIN, APYKENOOHbIN, MATKMA B 00LLEe-
HUWN, OT3bIBYMBLIN YEJI0BEK, Koiera n gpyr. bopumc
ViBaHOBWY BbIpacTMn ABYX CbIHOBEW, OOVH U3 KO-
TOPbLIX MOET NO CTOMam OTuUa, B APYXHON CEMbE
Bopwuca ViBaHoBM4Ya nogpacTaeT 4eTBEPO BHYKOB.

Pepakumsa «MexayHapoaHOro XXypHasia UHTePBEHLMOHHOMN KapANOHInosorum» ot BCero
cepaua nosgpaengaet bopuca UeaHoeuuya flonrywimHa c io6uneem, xenaet emy go6poro
300pPOBbSl, AOJINMX NEeT XU3HU, AasfibHeWLWINX YCNexoB B aKTUBHOM U MJIOAOTBOPHOW
AeATesIbHOCTU Ha 6s1aro HacesieHUs CTPaHbl, OTe4eCTBEHHOro 34pPaBoOXpPaHEeHNUs U Meaun-

LMHCKOM HayKu!
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On February 15, 2022, Boris |. Dolgushin,
Director of the Scientific Research Institute
of Clinical and Experimental Radiology of the
N.N. Blokhin National Research Institute of
Oncology of the Ministry of Health of the Russian
Federation, Doctor of Medical Sciences, Professor,
Academician of the Russian Academy of Sciences,
laureate of the Russian Government Prize in
Science and Technology, celebrates his 70th an-
niversary

Boris lvanovich Dolgushin was born in Tambov,
in a family of doctors. Boris's father and mother
are first generation doctors, who became the
founders of the most numerous medical dynasty
in the Tambov region, including 13 doctors, three
Honored Doctors of the Russian Federation and
two professors. The total work experience of the
doctors’ dynasty of Dolgushins is more than 300
years.

After graduating in 1975 from the medical fac-
ulty of the 2nd Moscow State Medical Institute
named after N.l. Pirogov, Dolgushin B.I. studied at
the clinical residency, and then at the postgradu-
ate school of the Oncological Research Center of
the Academy of Medical Sciences of the USSR
with a specialization in oncology-radiology. In
1980 he defended his thesis for the degree of
Candidate of Medical Sciences on the topic
“Angiographic diagnosis of secondary tumors in
liver”, after which he worked in various scientific
positions in the X-ray diagnostic department of
the Center. In 1989, Boris Ivanovich defended his
doctoral dissertation “Abdominal angiography in
the complex diagnosis of tumors in children”.
His entire career is intimately associated with the
Blokhin Russian Cancer Research Center, where
he made his first steps in the profession to the
heights of professional skill, from a novice doctor
to a recognized leader in the organization and
clinical application of diagnostic radiology and
interventional radiological treatment methods,
from a junior researcher to the head of the larg-
est specialized multidisciplinary institute, which
presents all modern areas of diagnostic radiology,
radiology, radiotherapy and interventional radiol-
ogy. Thanks to his administrative skills, profes-
sional talent and innovative approach to solving
the tasks, Boris Ivanovich Dolgushin successfully
reorganized all structural units of the radiological
service of the Oncological Center, combining
them into a single service, carrying out its tech-
nical and technological re-equipment, training
highly qualified practitioners and researchers ca-
pable of solving the most complex problems of

diagnosis and radiation treatment in oncology
with high quality, developing medical science in
accordance with the requirements of the time. He
was the first in the country, back in 1998, to com-
pletely transfer the huge department of diagnos-
tic radiology to a filmless digital technology, the
first in oncological practice to create a specialized
12-bed department of X-ray surgical methods of
diagnosis and treatment and the first X-ray endo-
scopic department in the country, he was the first
to create jobs for oncologists, equally professio-
nally using different radiation technologies, com-
bined according to the organ and system princi-
ple, he initiated and took an active partin creating
the Positron Emission Tomography Center at the
N.N. Blokhin Russian Research Center of the
Russian Academy of Sciences. Currently, more
than 300 employees work under Boris Ivanovich
leadership, including 20 professors and doctors
of sciences, more than 40 candidates of scienc-
es, half of the team are specialists with higher
medical and technical education. During the day,
more than 900 oncological patients are examined
and treated at the Scientific Research Institute of
Clinical and Experimental Radiology, about
1.5 thousand diagnostic studies and about
300 therapeutic radiological interventions are
made.

Boris Ivanovich Dolgushin is the professor of
the Department of Radiation Diagnostics, Radiation
Therapy and Medical Physics of the Russian
Medical Academy of Continuing Postgraduate
Education; he took an active part in creating this
department. The professor conducts active teach-
ing and scientific work, seven doctoral and 29 can-
didate dissertations have been defended under
his guidance, many of his students have grown
to the level of heads of specialized services in
a number of specialized medical centers in Russia
and the CIS. Boris Ivanovich is the author of more
than 360 scientific papers, 11 monographs,
6 more are written under his editorship, copyright
certificates and patents, educational films. He de-
veloped and implemented a wide range of innova-
tive, non-anesthetic, interventional radiological
methods for the treatment of cancer patients with
diseases of the liver and biliary ducts, kidneys and
ureters, respiratory, bone and digestive systems,
low impact technologies for treatment of postop-
erative complications of thoracoabdominal surgi-
cal interventions, which significantly reduced
postoperative mortality.

B.l. Dolgushin’s achievements in scientific,
practical and organizational activities did not go
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unnoticed by the professional community: Boris
Ivanovich is the chairman of the Scientific Council
of the Scientific Research Institute of Clinical and
Experimental Radiology, a member of the Council
of the Research Institute of Clinical Oncology, the
Joint Scientific Council of the N.N. Blokhin
Institute of Oncology of the Ministry of Health of
the Russian Federation, a member of the editorial
boards of several professional journals, editor—
in—chief of the Oncological Journal of Radiation
Diagnostics and Radiation Therapy, chairman of
the Task Group “Diagnostic and Therapeutic
Interventional Radiology” of the Scientific Council
of the Russian Academy of Sciences and the
Ministry of Health of Russia, a member of the
Russian, European and North American Societies
of Radiologists, President of the National Society
of Interventional Oncoradiologists. For 5 years
now, the scientific and educational congress with
foreign participation “Oncoradiological Congress
of diagnostic radiology and radiation therapy” has
been held; the permanent chairman of the organ-
izing council of the Congress is Boris Dolgushin.
Important milestones in the life of Boris
Ivanovich were also awarding of the title of profes-
sor in oncology (1997), electing him as a corre-
sponding member of the Russian Academy of
Medical Sciences in diagnostic radiology (2007)

The editorial board of the

International

and an academician of the Russian Academy of
Sciences in oncoradiology (2016).

The state and the professional community
highly appreciated Boris Ivanovich Dolgushin in
domestic healthcare and medical science: he
was awarded the medal In memory of the 850th
anniversary of Moscow (1997), the Medal of the
Order of Merit for the Motherland, Il degree (2002),
laureate of the Russian Government Prize in sci-
ence and Technology (2002), laureate of the
N.N. Petrov Prize of the Russian Academy of
Sciences for the best scientific work on oncology
(2009), the Order of Friendship (2021).

In 2020, a new 7-storey radiological building
was opened at the Institute of Clinical and
Experimental Radiology, which was created with
valuable contribution of Boris Ivanovich in 2014.

A simple enumeration of Professor Dolgushin’s
achievements in no way exhausts the ideas about
him as a doctor, scientist, leader, and personality:
Boris Ivanovich is no less demanding of himself
than of his subordinate employees; at the same
time, he is surprisingly kind, warm, friendly, gen-
tle, responsive person, colleague and friend.
Boris lvanovich has raised two sons, one of whom
is in his father’s track, and four grandchildren are
growing up in the friendly family.

Journal of Interventional Cardiology

wholeheartedly congratulates Boris Ilvanovich Dolgushin on his anniversary, wishes him
good health, long life, further success in active and fruitful activities for the benefit of the

country, national health and medical science!
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