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Ocob6eHHOCTH BeieHUS OCTPOro MH(apKTa MHOKapAa,
OCJIO)KHEHHOr0 KapAHOreHHbIM LLOKOM,

B YC/IOBUAX UHBA3UBHOIO CTallMOHapa:

KJIMHWYeCKoe HabniogeHue U 0630p nUTepaTypbl

.. LlleByeHko" 2, P.B. JlantneB'*, E.A. bacoBa', E.O. TenervHa'

' BY3 BopoHexckovi obnacty “BopoHexckasi ropoackasi 60/1bHULa CKOPO MeaNLIMHCKON MOMOLLM
Ne10”, BopoHex, Poccusi

2 @roy BO “BopoHexckuii rocyaapCTBEeHHbIVi MeanUmMHCKkui yHuepeuteT um. H.H. bypaeHko”
MuH3zapaBa Poccumn, BopoHex, Poccus

lMpencraBriieHo kanHnYyeckoe HaboaeHne naumeHTa 62 et ¢ 0CTPbIM MHGAaPKTOM MUOKapAa, OC0XHEHHbIM
KapAnoreHHbIM LLOKOM, rOCrnnTaan3npoBaHHOro B MHBAa3UBHbIM CcTaumMoHap. PacrnpocTpaHeHHOCTb Kapano-
FeHHOro LIoKa CHU3MIachb B COBPEMEHHOV KivHuKe A0 7—-8%, HO OH OCTaeTcsi O4HOM 13 BeayLUnX NMPpUuYnH
cMepTu. OKCTPEHHOE MpoBeAeHNE KOPOHapoaHruorpadum ¢ BO3MOXHbIM CTEHTUPOBaHUEM KOPOHaPHbIX
apTepuii No3BOJISET YYHLUNTb POrHO3 y 3TuX naunmeHToB. [pu KopoHaporpaduy BbisIBIEHO MHOrOCOCYAun-
CTOe ropaxeHune KOpPOoHapHOro pycsa, KoTtopoe ripeAarosiaraet Kak roJiHyr peBacKyJisapn3aLmnio rnopa xeHHbIX
apTepui, Tak v rnpoBeaeHne CTEHTUPOBAHWS TOJIbKO MHGapKTCBSI3aHHOM apTepun. C y4eToM TsXKeCTn COCTOSI -
HUS MauMeHTy He MpoBedeHa roJiHas peBackynispulaumns muokapga. locaeonepaumoHHOe BeAEHNE BKIIIO-
4aJ10 aaeKkBaTHyo MHOTPOMHYIO MOAAEPXKY, PUINYECKYIO U MCUXOSI0rNHECKYIO peabunutauumio.

KnioueBbie cnoBa: oCTPbivi UHGAPKT MUOKapAaa, KapanoreHHbIV LLOK, KOPOHapoaHruorpagus, cCTeHTUpoBa-
HUe; peabunutaums

Ana untupoesanusa: M., LLesyeHko, P.B. Jlantues, E.A. bacoBa, E.O. TenermHa. OcobeHHOCTN BeaeHus
OCTpPOro nHdapkTa Mmokapaa, OClOXKHEHHOr0 KapAMOreHHbIM LLOKOM, B YCIOBUSIX MHBA3MBHOMO CTalMoHapa:
KNMHMYecKoe HabniogeHne u 0630p nutepatypbl. MexzayHapoaHbIi XypHana WHTEPBEHLMOHHOV KapAano-
aHrnosnormm. 2023; 75 (4): 9-27.

ABTOpPbI COO0LLAIOT, YTO paboTa BbiNnosIHeHa 6e3 ¢puHaAHCOBOI NOAAEPXKKN.

ABTOpbI TakXe coob6LaloT 06 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Aspects of the management of acute myocardial
infarction complicated by cardiogenic shock

in an invasive hospital setting:

clinical observation and literature review

I.I. Shevchenko' ?, R.V. Laptiev', E.A. Stetsula’, E.A. Basova', E.O. Telegina’

" Voronezh City Emergency Hospital No. 10, Voronezh, Russia

2 N.N. Burdenko Voronezh State Medical University of the Ministry of Health of Russia,
Voronezh, Russia

A clinical case of a 62-year-old patient with acute myocardial infarction complicated by cardiogenic shock
hospitalized in an invasive hospital is presented. The prevalence of cardiogenic shock has decreased in the
modern clinic to 7-8%, but it remains one of the leading causes of death. Emergency coronary angiography
with eventual stenting of the coronary arteries can improve the prognosis in these patients. Coronary
angiography revealed a multivessel lesion of the coronary bed, which involves both complete revascularization
of the affected arteries and stenting of only the infarct-related artery. Taking into account the severity of the
condition, the patient did not undergo complete myocardial revascularization. Postoperative management
included adequate inotropic support, physical and psychological rehabilitation.

Oco6eHHOCTN BeAeHNsSI OCTPOIr0 MHpAPKTa MUOKAPAA, OC/IOXHEHHOIO KapanoreHHbIM LLIOKOM,
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Llenb uccnepoBaHua: ougHka 0COOEHHO-
CTeln BegeHua nauyieHTa ¢ oCTpbIM UHGDAPKTOM
Muokapaa (OMM), oCnoXXHEeHHbIM KapauoreH-
HbiM wokom (KLU), Ha gorocnmuTanbHOM U ro-
cnuTasbHOM 3Tanax B YCJ/IOBUSAX UHBA3MBHOIO
cTauuoHapa.

O6o0cHoBaHue. OOHUM U3 CaMblX TSXENbIX
ocnoxHeHunn OUM asngdetca KLU, koTopbin,
HECMOTPS HA CHUXEHWE PacnpPOCTPaHEHHOCTH
0o 7-8% B COBpPEMEHHOW K/IMHUKE, OCTaeTcs
OOHOW 13 BeayLwyx npudmH cmeptu. CornacHo
COBPEMEHHBIM KJIMHUYECKUM PEKOMEHOALUSM,
YAYYLWUTb MNPOrHO3 MO3BOJSIAET 3KCTPEHHOE
npoeBegeHme kopoHapoaHruorpadum (KAIN)
C BO3MOXHbIM CTEHTUPOBAHMEM KOPOHAPHbIX
aptepun. lNpeaocTtaBndeTcda akTyalibHbiM aHa-
I3 KIMHUYECKOro HabnioaeHns nauneHTa
¢ OMM c nogbemom cermeHTa ST, OCNOXHEH-
Horo KLU, rocnutann3mpoBaHHOro B MHBa3MB-
Hbl CTaumMoHap.

MeToabl. ICNONb30BaHbI AaHHbIE aHaMHe-
3a, anekTpokapgmorpammebl (BKI), axokapamo-
rpammbl  (OxoKI), nabopaTopHble OaHHbIE.
KAl n CTEHTUPOBAHME KOPOHAPHbIX apTepui
BbIMNOJIHEHbI C MCMNOJSIb30OBaHMEM aHruorpada
Phillips Asurion 7M20.

PesynbraTtbl. [NaumeHT T., 62 neT, ¢ gnarHo-
3om: MBC, OMM poctaeneH ¢denbalepckon
Opuragoi n3 parioHa yepes 13 4 OT Hauvana
KITMHWUYECKOW KapTUHbI B TSXKENIOM COCTOSTHUN:
AL 75/50 mm pT.cT., Sa0, 86%. Ha 3KI npu-
3Hakn umpkynspHoro OMM. HeotnoxHas KAT:
OKKJ1I031A MpaBoOr KOPOHAPHOM apTepuun, cTe-
HO3 ormnbatowen aptepun (OA) oo 70%; KpUTn-
YEeCKUN CTEHO3 MWHTepMeamasnbHOW apTepun
(NA); okkno3nsa nepegHen Mexokenyno4koBon
aptepun. IHTpaonepaumoHHO BBOAWACHA UHTE-
rpenuH, cteHtupoBaHbl ctBon JIKA, OA u UA,
NPOAOJHKEHA MHOTPOMHAsA noggepxka, BBeae-
HME remnapuHa, HEeWHBA3MBHAs BEHTUAALMS
nerkmx. Mpakumnsa Bbibpoca 27,8%, runo-, a-,
ONCKNHE3 NepeaHux, 6OKOBbIX 1 HVXHUX OTAe-
JIOB NeBOro xenynoyka. NpebbiBaHWe B CTaLMO-
Hape coctaBuno 21 geHb, Gu3nyeckas un rncu-
xonormnyeckasi peabuanTaumsa ocyLLLeCTBASIACh
yXe CO 2-ro gHs. B yooBneTBOpPUTENBHOM CO-
CTOSIHMKW NEepPEBEAEH B peabmnnnutaumMoHHOE OT-
neneHne ropoackon KNMHUYEeCcKoM O0NbHULIBI.

3aknovyeHue. HeoTnoxHas kopoHaporpa-
dusa aBnseTca MeTogom Bbibopa y NaunMeHToB
¢ KLU. MHorococyomctoe nopaxeHue npea-
rmonaraet Kak MOJIHYIO pPeBaCKynapu3aumio
MOPaXeHHbIX apTepuin, Tak 1 MNpPOBefeHune
CTEHTUPOBAHUSA TOJNILKO MHPAPKTCBA3aHHOW
aptepun. locneonepaumoHHOe BeaeHME na-
LUVMEHTOB BKJIIOYAET afeKBaTHYO MHOTPOMHYIO
noaaepxky, GU3nyeckyto n NCUXonorn4eckyto
peabunmTaumio.

Cnucok cokpaiwieHui

Al — apTepuanbHoe gaBneHue

AnAT — anaHMHamMuHOTpaHcpepasa

AcAT - acnaptatammHoTpaHcdepasa

AYTB - akTMBMPOBaAHHOE YaCTUYHOE TPOM-
6onnacTMHOBOE BpPeEMS

OALl - [guwactonuyeckoe apTepuasnbHoe
JaBneHue

WA — nutepmenmnansHasa aptepus

MBC — nwemmnyeckas 6one3Hb cepaua

KAl — kopoHapoaHrunorpadpus
KOO - KOHEYHbIN OMacTOINYECKUn oobem

KCO — KOHEYHbIV CUCTONMYECKNI 0OBbeM

NAOr — nakratgernaporeHasa

JIKA — neBasi KOpoHapHasa apTepus

JIMNBIM — nnnonpoTtenabl BbICOKOM MNAIOTHOCTU

JIMHIT = nnnonpoTenabl HU3KOM MAOTHOCTU

MB K®K — MB-dpakuus kpeaTuHdochHokm-
Ha3sbl

MHO - mexayHapogHoe HopManmM3oBaHHOE
OTHOLUEHME

OA - orubatolasn aptepus

OVM — ocTpblIii MHDaPKT MUoKapaa

MNT — nanata MHTEHCMBHOW Tepanmm

NMKA — npaBasa kopoHapHasa apTepud

MM>XXA — nepefHsas MexoKkenynoykoBas ap-
Tepus

MTU — npoTPOMOUHOBBIN UHOEKC

CA/l - cuctonnyeckoe aptepuanbHoOe 0aB-
neHue

CPB — C-peakTuBHbI 6enok

YO - yaapHbIi 06bem

®B - ¢ppakuus Bbibpoca

YCC - yacTtoTa cepaeyHbIX CoOKpalleHUi

OKI — anekTpokapamorpadus

OxoKI™ — axokapanorpadpus
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NT-proBNP — N-TepMuHanbHbI NPOMO3ro-
BOW HATPUNYPETUYECKNI NenTng,

pH — KOHUEeHTpaumsa MOHOB BOAOPOAA

pCO, — napuuanbHOe OaBfeHue yrnekuc-
noro rasa

pO, — napumanbHOE JaBNEHME KMCNOPOo4a

HCO, — bukapboHaTt

BE — neduuut nnm na3bbiTok 6ydpepHbIX OC-
HOBaHWN

BE ecf. — paccuntaHHbin nedpuymt mnnm ms-
ObITOK Oy EepHbIX OCHOBaHWUM

BeepeHue

OcTpbii MHpapkT mMmuokapga (OUM) no-
NPeXHeEMY OCTaeTCs COXHOW NPo6aeEMON He-
OT/IOXHOW Kapanuonormu, 4To oOycrnoBneHo He-
06XOAMMOCTbLIO MPUHATUSA ObICTPLIX agekBaT-
HbIX PeLUEeHUA MO ANArHOCTUKE U JIeYEeHUIO Kak
Ha 0OrocnuTasibHOM, Tak U roCnNuUTasibHOM 3Ta-
ne, a Takke BO3MOXHOCTbIO pPa3BUTUSA OCIO0X-
HEHU, KOTOPbIE 3HAYUTENBHO OTArOLLLAIOT NPO-
rHO3. OOHVM M3 CaMbIX TSXKENbIX OCNOXHEHUI
OUM aBnsaeTcs KapAMOreHHbI LWOoK, KOTOPbIN,
HECMOTPS Ha CHMXEHWE PaCnpPOCTPaHEHHOCTU
0o 7-8% B COBPEMEHHOWN KJIMHMKE, OCTaeTcs
OOHOW 13 BEOYLUMX NPUYMH CMEPTU NAUUNEHTOB
¢ OMM (1, 2). CornacHO COBPEMEHHBIM KJINHU-
YECKMM peKkoMeHOaUMaM No BEAEHMIO NaUMEH-
T0B ¢ OMM, cymTaeTca HeoOXOOMMbIM IKC-
TPEeHHOoe MnpoBefeHVe MNauMeHTamMm C Kapamo-
FeHHbIM LLOKOM KOpOHapoaHrunorpadpum (KAIN
C BO3MOXHbIM MOCAeaylLWyM CTEHTUPOBAHU-
€M KOPOHapPHbIX apTeEPUN, 4TO NO3BONSIET YIy4-
WKnTb NporHo3 (3, 4). BaxHbIM Takxke gBngeTcs
nocneonepaunmoHHOe HabnooeHe U BeAEHME
MaumMeHToOB B YC/IOBUSIX Manatbl MHTEHCUBHOMN
Tepanun (MNMAT) ¢ MoOHUTOPMPOBaAHMEM Mapa-
MEeTpPOB remoamHamMmunkmn, nonbopom amekBaT-
HOM MHOTponNHOM Tepanuu (5, 6). MNMpencTas-
N9eTCcs akTyanbHbIM aHaNN3 KIVHNYECKOro Ha-
oniopgeHns nauweHta ¢ OMM c nogbemom
cermeHTa ST, OCNOXHEHHOrO KapAuOreHHbIM
LokoM, B ycnosusax NMNT co cTteHTupoBaHUEM
KOPOHaPHbIX apTEPU B OTLESIEHUUN PEHTTEHOH-
LOBaCKYNSIPHbIX METOL0B ANArHOCTUKU U leve-
HUA 60JIbHKLbI CKOPOW MOMOLLIN.

Matepuan n metoabl

PaboTa BbinonHeHa Ha 6aze MUT kapauo-
JIOrMYeckoro otaenenus. Micnonb3oBaH aHam-
HECTUYECKNN METOA, 3nekTpokapauorpadu-
yeckass gmarHoctuka (OKI) ocyuwiecTBneHa
12-KaHanbHbIM aN1eKTPOKapanorpadom ¢ aBTo-
MaTU4eCKOn uHTepnpertTaumen u oyHKUnENn
TenemeTpuyeckoro koHTpons KdC-01.001
“Kapanometp-MT”, a Takxe 3anekTpokapamo-

rpapom IK12T-01-P-/, axokapgmorpadpuyec-
KOe MuCCregoBaHMe BbLIMOJIHEHO annaparamm
VIVID ig B NMUT un Logic E B otoeneHnn pyHKUMo-
HanbHowW amarHocTukn. KAl u cteHTMpoBaHue
KOPOHApPHbIX apTEPU BbIMOSHEHbLI C MCMNOJIb-
3oBaHueM aHrmorpadga Philips Asurion 7M20.
Ona oueHkn napamMeTpoB reMoavHaMmnKm
B NMUT mncnonblosanacb cuctema “Cosa”, no-
3BOJIAIOLLLASA OCYLLECTBNATb MOHUTOPUHI OKI -
curHana, cuctonudeckoro (CAL) n anactonu-
yeckoro (OAL) apTepuanbHOro paBfeHus
(A), catypaunm kposu (Sa0,). JTabopaTopHas
OMNarHocTvka BKJilO4asa OUEHKY B AMHAMUKE
obLlero aHann3a KpoBu, MapKepoB NoBpexae-
HUS MMokapaa, Koarysorpammbl, KMUCNOTHO-
LLLESTOYHOI O COCTOAHMS.

KnuHnyeckoe HaGnopgeHue

MaunenT T., 62 roga, noctynun B NMNT B 13:51
09.01.23 ¢ HanpaBuTenbHbiM amnarHosom: WBC,
OUNM. JocTtaBneH denballepckon bpuragomn ns pam-
OHa, HaxogsLlerocss Ha paccTtosHMK okono 130 km
OT VMHBA3MBHOrO LeHTpa 60JIbHULbLI CKOPOW MOMO-
wm. YxyaweHme caMmodyBCcTBUS Okono 13 4 Haszag,
Korga nosiBUANCL AaBsliMe 3arpyaunHHble 60nm
C vppaguauuen B CivHY U B JIEBYIO PYKY, Bblpa-
XeHHas cnabocTb. bpuragoi ckopown nomoLm
COCTOsiHME pacueHeHo kak OVM, porocnuTtanbHO
BBEOEHO: MOPPUH 1% 1 MN BHYTPUBEHHO (B/B)
CTpyWHO, acnmpuH 250 wmr, knonuaorpens 300 wmr,
renapuH 4000 EZ, B/B cTpyiiHO. CO CNoB naumneHTa,
paHee HMKOrga B KapAuoorum He NeYunncs, yxya-
LWEeHe HacTynuno Ha ¢oHe MNOSIHOro 340PO0BbS.
M3 aHamHe3a Takke M3BECTHO, YTO KypwuJl OKOJO
45 neT No nayvke B AeHb, BPOCUN KYpUTb MECcsIL, Ha-
3ap,. PocTt 172 cm, macca Tena 75 Kr, MHOEeKC Maccehbl
Tena 25,4 kr/m2. OCMOTPEH B NPOTUBOLLOKOBOW Na-
naTte NPUEeMHOro oTaeneHns AeXypHbIM Kapanope-
aHMMaTOJIOrOM, COCTOSIHME PaCLEHEHO Kak TsXe-
noe. KoxHble MokKpoBbl GreaHble, TOHbI cepaua
MPUMYLLEHbl, 4YacTOTa CEepPAEYHbIX COKpaLLEHUN
(YCC) 101 B MuHyTy, ALl 75/50 MM pT.CT., Sa0, 86%.
Co3HaHue fAcHOoe, NMpaBUIbHO OPUEHTUPOBAH BO
BPEMEHW, MPOCTPaHCTBE K 0bBCTOATENbLCTBAxX. Ha
npenctasneHHo OKI npu3Haku OCTPOro pacnpo-
cTpaHeHHOro wuHdapkta wmuokapga (puc. 1).
MpeppaputensHasa TpakToBka 3abonesanuvs: VBC,
OCTPbI KPYMHOOYaroBbIi HUXKHUM C pacrnpocTpaHe-
HMEeM Ha nepenHue OoTaeNbl U BOKOBYKO CTEHKY WH-
dapkT mMuokapga ot 09.01.23, OCNOXHEHHbIN
B OCTPOM rnepuoae kapanoreHHbimM wokom, Killip 1V.
BbinonHeHa peHTreHorpaduna opraHos rpyaHom
KNETKW: 04aroBbIX U MHOUABTPATUBHBIX M3MEHEHUI
HEe BbISIBNIEHO, NIErOYHbIA PUCYHOK CryLLEH, CUHYChI
cBO6OAHbI. KoHCMAnymMOM B cocTaBe [OeXYypHOro
KapanmopeaHumMaTosnora, AOeXypHOro 9HO0BaCKy-

Oco6eHHOCTN BeAeHNsSI OCTPOIr0 MHpAPKTa MUOKAPAA, OC/IOXHEHHOIO KapanoreHHbIM LLIOKOM,

B yCJ10BUSIX UHBAa3NBHOIO cTaunoHapa



KAPAONOJIOMS

10.0 mm/m3

T“‘"‘f \\/—-"JL_/%—-’* 10\:5&?——'\-”\(—\*’?\4(_\—?\]"_"
r«d‘wﬂﬁ_/\fw -
J"-M\JL“«H L\’—*w]\ﬂ-—“dt == -

10.0 Mm/mB

4

Sc

*“’\f’“—"v"‘*"\f““v[ |

256

Puc. 1. 3Kl naumeHTa T.: CMHYCOBbLIN pUTM, aneBaums cermeHTa ST B otBeneHusx lll, aVF, 3ybeu, T + B V3, aenpeccus
ST B otBeneHusx |, avl, V2, V4-V6, 3ybeu, T oTpuuaTtenbHbiii B || oTBeaeHun.

NIFPHOrO XMpypra n aHecTe3monora-peaHmarosiora
MPUHATO pPELLEHME O NPOBEAEHUN HEOTNOXHOM KA
C BO3MOXHbIM CTEHTUPOBAHNEM KOPOHAPHbLIX apTe-
pwuii. Cornacme nauneHTa nosly4eHo, nocne npuema
Harpy3o4yHoi 0o3bl 300 Mr knonuaoorpenst 4ocTaB-
JIEH B PEHTIEHONEPALIVIOHHYIO.

YuyutbiBass HeCTabWAbHOCTb TeMOAUMHAMUKMU,
B OMNepaumMOoHHON NMpoao/KeHbl BBEAeHE nodamu-
Ha 4% 5 mn co ckopocTbio 10 MKF/KF/MUH C MOMO-
Lblo MHPY30MaTa, HEMHBA3MBHAA BEHTUNAUMSA Ner-
knx B pexume CPAP (Continuous Positive Airway
Pressure) ¢ nomMoLLbiO INLLEBOW MAcKu C AaB/IEHUEM
B AbIxaTesNbHbIX NMyTax 12 cm BoA.CT., a Takke IKI -
MOHUTOPWVHI 1 KOHTposb AZL. Mynbcauus Ha nyYeBbIX
apTepusax He onpegendanacb nNo npu4ynHe runoTo-
HUM. [Ons BbINOMHEHUS KOpOHaporpadgun BbiOpaH
TpaHchemopasnbHbI OOCTyn. Ha kopoHaporpamme
BbISIBJIEHbI CIEAYIOLLME MOPAXEHUS: OKKIIO3UA CPea-
HEro oTaena npaeBor KopoHapHon aptepun (MKA),
C y4eTOM DOPMbI KYNIbTU U HANUYUSA PA3BUTBIX BHY-
TPUCUCTEMHbIX Konnatepanem MOXHO npennoso-
XNTb XPOHMYECKOE MNOPaXeHMe OaHHOro y4acTka
KOPOHapHOro pycna (puc. 2a); cybokkto3nst OCHOB-
HOro CTBOMa N1eBOW KOpoOHapHown apTtepun (JIKA)
B AMCTanbHOM oTaene (puc. 26); cTeHo3 ormbato-
wen aptepun (OA) B cpegHein ee Tpetn go 70%
(puc. 206, r); KPUTUYECKUIA CTEHO3 MHTEPMeanasb-
Hon apTtepun (MA) OT yCTbs OO MNPOKCUMAasIbHOIrO
otaena (puc. 2B); OKK/IO3US NepenHen Mexokeny-
noydkoBon aptepuu (MMVIXKA) oT yCTbs, Npeanonoxu-
TeNbHO TOXe XpoHuyeckas (puc. 2 6-r). IameHeHus
Ha OKIT cOOTBETCTBOBAIM MOPAXEHMIO, NPEXOE BCE-
ro, Mmokapaa HMKHEN CTEHKU, a aHrmorpaduyeckas
KapTuHa Oblna xapakTepHa OJisi XPOHUYEeCKOro rno-
paxeHunsa MKA. Mbl 06bACHUAN 3TO TEM, 4YTO AUC-
TanbHoe pycno KA 3anonHanocb peTporpagHo
yepes MexXcucTemMHble konnartepanm na JIKA, n pas-
BUTME BbIPAXXEHHOIO NOPaXeHNs1 OCHOBHOIO CTBOMA
JIKA Ha ¢doHe TaxukapOmu npuBeno K MNOSBAEHUIO

noepexaeHus mmokapaa Ha OKI, npexpae Bcero,
VIMEHHO 3TOrO y4acTka, KOTOpbI Obln 6onee ya3sum
13-3a yXyALWeHNa COCTOSAHUS KonaTepanbHOro Kpo-
BOTOKa. Mcxoas U3 TSXKeCcTU COCTOSIHMA NauMeHTa,
00OyCNOBNEHHOWN BbIpaXeHHbIM 0edULUTOM KOPO-
HapHOr0 KPOBOTOKA, MPUHATO peLleHMe BOCCTaHO-
BUTb KPOBOTOK CHadana B OCHOBHOM cTBosne JIKA,
a NOTOM nonbITaTbCs pekaHanmamposaTb MMXKA.
C y4eTOM BO3MOXHbIX TPOMOOTUYECKUX OCJIOXHE-
HWI HayaTo BBeAeHne nHrnourtopa lIB/IIA rmvkonpo-
TENHOBLIX PELIeNTOPOB TPOMOOLMTOB MHTErpennHa
(anTndpmnbaTmaa) BHyTPUBEHHO BONKOCHO C Nepepac-
yeToM Ha maccy Tena 180 MKr/Kr ¢ mocnenyloLwmm
BBEOEHMEM 4Yepe3 [03aTop B [03€ 2 MKI/KF/MUH
B TEYEHME CYTOK.

Yepe3 npoOBOAHMKOBBLIN KaTeTep MNpPOBEAEHbI
npoBoaHuku B A n OA. Mo npoBoaHuky B OA no-
cTaBJsieH 6anIOHHbIN KaTeTep, KOTOPbIM BbIMOJIHEHA
npeaounnataumsa cteona JIKA. Mo nposogHuky B OA
[ocTaBneH cteHT Biomatrix 3,5 x 24 mm, KOTOpbLIN
MO3NLMOHMPOBAH OT NpokcumasnbHoro otaena OA B
ctBon JIKA, BbINOSIHEHO BUDYPKALMOHHOE CTEHTU-
poBaHue no Tuny Culotte. MNocne aToro nauueHTt
cy6beKkTMBHO MOYYyBCTBOBaN cebs fierye: yTBepX-
Jarn, 4To cTano nerye gblwaTtb. Yepes g4enky CTeH-
Ta KOPOHapPHbIM NPOBOAHNKOM Oblfiv MPEeAnpPUHATDI
nonbITkK pekaHanmndaumn NMMXKA, Ho Tak kak onpe-
OENUTb MECTO €€ OTXOXAEHWUS aHrmorpaduyeckm
He ynaBasoCb, BCE MOMbITKN Obln 6e3yCrneLlHbl.
MpoBOogHMK NMpoBeaeH B CTEHO3UPOBaHHyO WA.
BannoHHbIM KaTeETEPOM BbIMOJIHEHO OTKPLITUE SYEN
CTEHTA, NOCJE Yero BbIMNOJIHEHO CTEHTUPOBaHMe VA
yepes cTBON cTeHTOM Medtronic Resolute Integrity
3,0 X 34 mmMm. MNMpu KOHTPOJSIE OTMEYAETCS OKKJITHO3US
BeTBM VA BTOpPOro nopsaka, ycTbe KOTOPOW Kasa-
JIOCb MHTAKTHbIM 0O UMMJaHTaUUu CTeHTa, 1 Kpae-
Bas AMCCeKUMS B AUCTaIbHOM OTAEle UMMNIaHTMPO-
BaAHHOIO CTEHTa, KoTopas NnpukpbiTa CTeHToM Abbott
Vascular Xience Alpine 2,75 x 12 mm. BbinonHeHna
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Puc. 3. KopoHaporpammbl nauneHTa T. ¢ pedysbTaTaMu CTEHTUPOBaHUS (NMOSICHEHNS B TEKCTE).

Ocob6eHHOCTV BeAEeHUs OCTPOIro MHGapKTa MMokapAa, OCIOXKHEHHOIrO KapanOreHHbIM LLIOKOM, 13
B YCJI0BUSIX UHBA3UBHOIO CTaLMoHapa
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noctaunataums MecT NnepeceyeHnss CTEHTOB, NPOK-
cuManbHas onTuMmM3auus cTeofia Ao Gudypkaumm
6annoHomM 4 mm. C y4eToM TSXKECTU COCTOSAHUS na-
LMEHTA N HEBO3MOXHOCTU pPaauKasibHOrO lie4eHus
MHTEPBEHLMOHHBIMW MeTogamMn gunartaumsa OByMS
6annoHaMn He BbINOSHANACb. AHrMorpaduyecku
yAan0Cb BOCCTAHOBUTb KPOBOTOK B BbaccenHe OA n
MA, 4yacTM4YHO BOCCTaAHOBMB KPOBOTOK Mo GOKOBOM
CTEHKe NeBOro xenyaoyka cepaua (puc. 3a, 0).

TakTnka panbHENnLWero nevyeHus 3aknio4vanach
B Tepanmu KapaAnoreHHOro wWoka KOHCEPBATUBHbIMU
meTogamu. [JoctaeneH B NMUNT kapanonorun B 16:10,
MPOAO/IKEHO B/B KanenbHoe BBeAeHne fodammHa
CO cKOpOCTbio 10 MKr/Kr/MUH, NPOAOIXEHA HEUNH-
Ba3MBHas BEHTUNAUUS nerkmx annapartom Philips
Respironics Trilogy B pexume CPAP ¢ paBneHnem
B ApbIxaTenbHbiXx NyTax 10 cM BOA.CT. C NMOMOLLbIO
JNLEBOIM Macku, Npyv 3TOM caTypaums Noanepxm-
Basiacb Ha ypoBHe 92%. KnnHnyecknii aHanma Kpo-
BW Npwv rocnutanm3auun: remornobuH — 136 r/n,
apuTtpoumnTtbl—4,69 « 10'?/n, nekountsbl — 20,2 « 10%/n,
Tpomboumntel — 273 + 10%/n, rematokput — 35,9%.
Broxmmumnyecknii aHanua: TponoHuH | — 0,58 Hr/mn
(N — mo 0,5 ur/mn), acnapratrammHoTpaHcdepasa
(ACAT) — 52 E[l, anaHnHammnHoTpaHchepasa (AnAT) —
29 E[, mo4yeBnHa — 6,9 MMOSb/N, KpeaTUHUH —
97 MKMOnb/A.

JnHamumka KnMHM4Yecknx aHaan3oB npeacraBnie-
Ha B Tabnuue.

AHanNM3npys KIMHMYECkMe n BUoXMMMYeckme
aHann3bl KPOBU, HEOOXOAMMO OTMETUTL TPAH3UTOP-
HbIli 1EMKOLNTO3, KOTOPbI 0OBbACHAETCHA HE TOJIbKO
3HAYNTENbHLIM 06BEMOM NMOPaXeHUs M1UokKapaa, HO
1 NpUCOeaVHUBLLENCA NPABOCTOPOHHEN HUXHEO0-
NeBoOV NMHEBMOHMEN, KOTopas Obina noaTBepXxaeHa
PEHTreHOIOrM4YeckM nccnegoBaHmemM Ha 3-i oeHb
rocnutanusaumu. loarBepXaeHMeM 3Ha4YMOro
obbemMa nopaxeHus Mmmokapaa siBnsieTcs n AnHamMm-
Ka MapKepoB NoBpexaeHns TponoHuHa | n MB KOK:
peskoe NoBbILLEHME B NepBble AHU (8,34 Hr/Mmn npu
HopMe 0o 0,5 Hr/mn)) ¢ nocnenylowmmM CHAXEHNEM.
TpaH3UTOPHOE NOBbILLIEHNE MOYEBUHbI 1 KDEATUHN -
Ha 00ycnoBfAeHO runonepdysnen novek, CBA3aH-
HOW C HU3KUM cepaeydHbiM BbibpocoM. B To xe
BPEMS HE BbISIBJIEHO CYLLECTBEHHOIO U3MEHEHUS
KVUCJIOTHO-LENOYHOrO COCTOSHUSA, OTMevasncs
NIVWb HE3HA4YUTENbHbLIA Npexoaswmnn  aumaos
(pH 7,31). CTpeccoBas TpaH3UTOPHas rmnepranke-
Mus B nepsble aHn (10,7 MMOAb/n) CMEHUIack HOP-
MaJsibHbIM YPOBHEM [JIlOKO3bl U He noTpebosana
KOPPEeKLUUN.

Ha 2-11 neHb npebbiBaHus B MAT BbINONHEHA 9X0O-
kapauorpadpusa (3xoKl), npn aToM Nony4eHbl cne-
aylowme peadynbraTbhl: KOHEYHbIN ANACTOINYECKUI
o6bem (KOO) — 180 cm®, KOHEYHbIN CUCTONNYECKUIA

obbem (KCO) — 130 cm®, ynapHbiii o6bem (YO) —
50 cm®, dpakumsa Bbibpoca (PB) — 27,8%. lNpu
OLIEHKE COKpaTMMOCTW MMOKapAa BbIBNAEH MMMo-,
a-, ONCKMHE3 MepenHerneperopogoyHbix OTAENOB,
BEPXYLLKN, BOKOBbIX M HUXHUX OTAENOB JIEBOIO Xe-
nypouka (puc. 4a). Ha dooHe NnpoBOAMMOro fie4yeHnsd
yepes 2 Hep, BbINoSIHEHA KOHTponbHaa 9xoKr, KOO —
227 cm®, KCO - 152 cm?, YO — 75 cm3, @B - 33%. 3a
Bpems nevenmsa B NMUT Ha axokapanorpaMmmMe BbisiB-
neHa onpepeneHHas MnosoXuTeNnbHas AVHaMuKa:
yeenmumnucek YO n ®©B, B TO Xxe BpeMs COXpaHUNNCh
30HbI MTMMNOKMHE3Aa U ONCKMHESA, 3HAYMMO (Ha 47 n
22 cm® cooTtBeTCcTBEHHO) yBenuydunca KOO n KCO
(puc. 46). Takmm o06pasom, peMopennpoBaHue
Muokapaa Ha ¢oHe OVIM npumBeno K HEOQHO3HAY-
HbIM pe3ynbTaTtam: YJyyleHue CUCTOINYECKON
OYHKLMM CONPOBOXAAN0Ch POCTOM NpenHarpy3ku
n KCO muokapga.

TeyeHne OMM okasanocb NMPOSIOHIMPOBAHHbLIM,
npebbiBaHne B NMNT cocTtaBuno 21 geHb BBUAOY He-
CTabuUNbHOCTM TFEMOOUHAMUKN, COXPaHSABLUENCS
rMNOTOHUU, YTO NOTPEeBOBAIO AJIUTENILHOIO Kanesib-
HOro BBegeHuns godammHa nHpysomaTom, cHavana
B TedyeHne 5 gHenn B go3e 10 MKr/Kr/MuvH, 3aTem
B TeyeHune 5 gHen — 7 MKIr/Kr/MviH, B TedeHne 8 no-
cnepyowmx gHen 5 mkr/kr/muH. MNonbitkn Gonee
ObICTPOro CHMXEHUS1 A03bl AodamMnHa C NMHOTPOM-
HOW OO0 MOYeYHOW okasbliBannucb Oe3ycrneLlluHbIMN,
rMNOTOHUS peumamBMpoBana 1 ConpoBOXaanach rm-
nonepdysnen, nNpexae BCero noyek, 4To NposiBasi-
nocb onurypuen. NonHOCTbIO OTKa3aTbCs OT BBeAE-
HUA godamMmHa 0kKasanoCb BO3MOXHbLIM TOJIbKO 3a
3 OHSA 0o BbINMMCKWU. B TeueHne Bcero nepunopa npe-
6biBaHus B MNT GonbHOM Nony4an KucnopogoTepa-
nuio Yepes3 Hal3aslbHble KaHom ¢ notokom 7—10 n/
MWH, 4YTO MO3BONASIO MOAAEPXMBATb catypauuto
Ha ypoBHe 90-94%. TeueHne OVIM 0CNOXHMNOCH Ha
14-11 peHb HapyLLEHWEM Cepae4HOro putma B hopme
bdubpunnauUMn-TpeneTaHmsa npeacepanin, Taxmcuc-
TONINK, YTO NPUBESIO K Pa3BUTUIO OTEKA NNErKMX, KOTO-
pbii GbI1 KYyNUpPoOBaH B/B KaneslbHbiIM BBEAEHUEM
HuTpornuuepurHa 0,1% 10 mn Ha 200 mn 0,9% pursno-
JIOrM4eCcKoro pacTeopa, a Takke BOCCTAHOBJSIEHNEM
cepaeydHoro putma ¢ nomouwpto 300 Mmr pacrteopa
amMmogapoHa, BBEAEHHOIO B/B KanesbHO.

BaxxHoe 3HauveHune nmena pumsnyeckas 1 rncuxo-
fornyeckas peabunutayms, KotTopasi OCyLLeCTBIIs-
nlacbk NauneHTy yxe co 2-ro gHs npebbiaHma B MUT
BpavYamMu-peadbunutonoramm oTaoeNeHus paHHen
peabunutaumm. OCHOBHbIE peabunmtauoHHbIe Me-
ToAbl BKAOYANW fiededbHyto pU3NYECKYo KynbTypy,
dunanoTepannio, MeOULMHCKYIO NCUXO0rno, Mac-
cax. MNpn CTPOromMm NocCTesIbHOM pexmnme fieyebHas
rMMHaCTMKa HanpaefieHa Ha akTUBM3auuio nepude-
pUYECKOro KpoBOOOpAaLLLEHUS N NPODUNAKTUKY OC-
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Ta6nuua. vHamuka KIMHNYECKMX 1 OMOXMMUYECKNX aHaIn30B

[Hu rocnutanusauum
MapameTpbl
2-i 5-i 8- 12-i1 19-i
O6Lwmit aHanm3 KpoBu:
SputpouunTtsl, *10%/n 4,52 4,12 3,74 3,51 3,72
[emornobwH, r/n 145 124 121 115 120
lematokpuT, % 39,4 30,7 35,4 34,0 35,3
JNenkouutsl, <10°%/n 29,0 19,2 13,1 13,3 12,8
Tpom6ouuTsl, *10%/n 334 312 371 364 365
BroxvmMmunyecknii aHanns KpoBu:
[Mioko3a, MMOosb/n 10,7 9,2 8,2 7,0 5,5
AcAT, EL1 326 128 86 31 56
AnAT, ELL 84 92 - 89 69
MoueBuHa, MMOJb/N 11,2 10,3 5,7 6,0 6,6
KpeaTuHuH, MKMOnb/N 156 134 85 109 130
MB K®K, EL 392 286 111 48 22
TPOMOHMH I, Hr/Mn 8,34 5,6 1,18 - 0,41
Kanuin, mmonb/n 4.4 - 4,6 - 4,2
Hatpuia, mmonbs/n 139 - 144 - 138
OO6LLMIA XONeCcTeprH, MMOb/N 6,6 - 6,2 - 6,0
Tpurnuuepuabl, MMONb/N 1,17 - 1,14 - 1,16
JINHM, mmonb/n 4,14 - 412 - 4,04
JINBM, Mmonb/n 1,85 -
nTH, % 58 77 84 88 92
AYTB, ¢ 90 75 63 56 35
MHO, En, 1,15 1,91 1,21 1,18 1,14
Nnar eQ/n - - 888 682 -
NT pro BNP, nr/mn - - - 2541,6 -
CPB, mr/n - - 26,9 209,2 -
KncnoTHO-Lweno4Hoe cocTosHuE:
pH, Ex 7,31 7,4 7,38 - -
pCO,, MM pT.CT. 45,8 39,4 39,0 - -
pO,, MM pT.CT. 21,0 27,0 22,0 - -
HCO,, mmonb/n 23,4 24,5 23,7 - -
BE, Mmonb/n 0,52 0,48 0,4 - -
BE ecf., mmonb/n 0,54 0,5 0,46 - -

MpumeyaHme. ACAT — acnapTataMuHoTpaHcdhepasa; AnAT — anaHMHamuHoTpaHcdepasa; MB KOK -
MB-dpakuus kpeatnHdocdokmHasbl; JIMHM - annonpotenapl HU3KOWM nnoTtHocTw; JIMBIT — nunonpo-
Tenabl BbICOKOW nnoTHocTw; MTU — npoTpombuHOoBLIN nHaekc; AYTB — akTuBMpPOBaHHOE YaCcTUHHOE
TpombonnacTtuHoBoe Bpemsi; MHO — mexayHapoaHoe Hopmann3oBaHHOe OTHolueHue; NT-proBNP —
N-TepMUHanbHbI NPOMO3roBOW HaTpuilypetTudeckuii nentua; JIAT — naktatoernaoporeHasa; CPB -
C-peakTnBHbI 60K, pH — KOHLEHTPaLMS MOHOB BOAOPOAR; PCO, — napuuanbHOe AaBleHWE YINeKNCI0oro
rasa; pO, — napunansHoe gaeneHne kucnopoga; HCO, — 6ukapboHaTt; BE - neduumt unm mnabeitok
6ydepHbIx ocHoBaHWiA; BE ecf. — paccuntaHHbIi e@uumt nnm n3bbiTok 6yPepHbiX 0CHOBaHWIA.

Oco6eHHOCTN BeAeHNsSI OCTPOIr0 MHpAPKTa MUOKAPAA, OC/IOXHEHHOIO KapanoreHHbIM LLIOKOM,
B YCJI0BUSIX UHBA3UBHOIO CTaLMoHapa
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Puc. 4. 9xokapauorpammel naupeHTta T. Ha 2-11 AeHb CTaLMOHAPHOrOo siedeHus (a) u Yyepes 2 Hep, (0), YeTbipexkamep-

Has No3unuMs (MOSICHEHUSA B TEKCTE).

IMLET-UL~ P-fi" 17 U3.£0 £UIAD  DF YA. MAR

50 mMfc 0.05-35 Tu Afle

10 e

Puc. 5. 3KI nayyeHTa T. npu BbINWUCKE: CUHYCOBLIN PUTM, OTpuLaTesnbHble 3youbl T B oTBegeHusx: |, I, 1l, aVF, V2-V6.

JNIOXHEHW. 3aHATUS NPOBOOMNCL 2 pasa B O€Hb
OJNTENbHOCTbIO 7—10 MUH N3 UCXOOHOro MOJIoXe-
HUS 1exka Ha CMMHE 1 BKJII0YasN ABUXKEHUSA B MEJTKNX
N CpefHux cycTaBax KOHEYHOCTEN, CTaTu4eckme
HaNPSAXXEHMS MbILL, HOT 1 ObIXaTeflbHble yrnpaXHe-
HUSA 6e3 yrnybneHns abixaHus. Temn BbINoJIHeHUS
yNpaxHeHW MeafieHHbIW, YACNO NOBTOpPeHunin 3-6
pa3. Komnnekc ynpaxdeHun no .M. ApoHoBy (7)
0N ABUraTenibHOro pexmma 1a Bkjitodasn: NnoBOpOThl
B MOCTENN HEe peXxe OOHOro pasa 3a kKaxgble 2 4,
onadpparmanbHoe abixaHne 0o 2-3 pa3 B AeHb Mo
3 MVH, ynpaxHeHus B AMCTallbHbIX OTAenax KOHeY-
HOCTEel 0o 2-3 pas B AeHb N0 6—7 MWH, KOHCYNbTa-
Lu1s ncuxosiora exxegHeBHo, B 1-e cyTkm — aganTta-
uMsa K YCroBUAM MUKpocpenbl (npucrnocobneHue
nauymeHTa K HaxoxgeHuto B ycnosuax MNUT). Pac-
LiMpeHne apuratenbHoro pexuma ao 16 npomso-
LSO TOJSIbKO Yepe3 14 gHen.

MaumeHT BbiNncaH Ha 21-11 aeHb B yO0BNETBOPU-
Te/lbHOM COCTOSIHUW U ONS AafibHEWLLEro sieyeHus
nepeesefeH B peabunmTauMoHHOE oOTaefNeHue

ropoACKOM KMHUYeckor 6onbHuubl. KM npu Bbl-
nncke npepcrtasneHa Ha puc. 5. B nocneaytowem
C nauveHToM nogaepXmpancs paboynii KOHTaKT
no Tenedony.

Yepes 3 mec nocne BbINUCKM NaUMEHT OCMOTPEH
B KOHCY/bTaTUBHO-ANArHOCTUYECKOM OTAENEHUN
drey “HaumoHanbHbIN MEOULIMHCKUIA UccnenoBa-
TENbCKUN LLEHTP TPAHCMIAaHTOIOMMM U NCKYCCTBEH-
HblX OpraHoB uM. akagemuka B.WN. LWymakosa”
MwuHzgpasa Poccuun. PekomeHpoBaHo poobcene-
noBaHne B obObemMe cuuHTUrpadpum mmokapga,
yNnbTpa3BykoBOW pgonnneporpadum Opaxmoue-
danbHbIX apTepuin u cnmporpadunm ¢ nocnenyro-
e NOBTOPHOM KOHCyNbTauuen. Pe3ynetartol Bbl-
nonHeHHon AxoKr: KOO — 207 cm?®, KCO — 132 cm?,
YO - 75 cm®, ®B - 36%, BbiiBNeHa aHeBpuama
anukanbHbIX CErMEHTOB MEXOKENYA04KOBOM nepe-
ropoaKu 1N NepeaHen CTEHKU C BblPaXXEHHbIM F1ro-
KMHE30M anmkalbHbIX CEFMEHTOB, HUXHEN 1 3aa-
HEBOKOBbLIX CTEHOK. [duacTtonuyeckas GyHKLUS
MUOoKapAa HapyLLleHa no nepeoMy TuMy.

Ne 75, 2023
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OGcyxneHue

MpeankTopomM BO3MOXHOIO pa3BUTUS Kap-
OVWOrEHHOro LWWOoKa, MO MHEHUIO 3KCMepTOoB,
cuMTaeTcs 3Ha4YMMbI 06bEM MopaKeHUss M1o-
kapaa npu OUM, npu 40% n 6onee — BEpPOAT-
HOCTb pPa3BuUTUS LWOKa Bblwe (5, 6). MHorue
nccnenoBaTesnim 0OTMeYaloT TakKe CBA3b MeXay
MHOIOCOCYOUCTbLIM MOpPaXeHneM KOPOHapPHbIX
apTepuin y naumeHtoB ¢ OMMM 1 BOSHUKHOBEHU-
€M OaHHOro OCnoXHeHus (8, 9). B Hawem knu-
HMYECKOM HabNoOeHNN MMEHHO MHOrOCOCY-
OUCTbI  XapakTep aTepOCKIepOTUYeCKOro
npouecca, BK/OYaBLUIMA MOPaxXeHune CTBosa
JIKA, a Takke 5eBOM 1 MpaBoOri KOPOHAPHbIX
apTepuin, npegonpeanennn passmtme Kapamo-
FEHHOro LoKa y>Ke Ha AorocnmTanbHOM 3Tane.
OnntenbHas TpaHCnopTMpoOBKa, OTCYTCTBUE
WHOTPOMHOM NOOAEPXKKN TAKXKE, HA HaLL B3NS4,
CnocoBCTBOBANU YTSXKENEHMIO COCTOSIHMA Na-
umeHTa. M3 npoTMBOLLOKOBOM Manatbl NpUem-
HOro OTAeneHns naymeHT Obll OOCTaBiEH
B PEHTIEHOMEPALMOHHYIO CPagdy Xe Mnocrie roc-
nuTanusaumn. BeisBNEeHHOE MHOIOCOCYANCTOE
nopaxeHne NMocTaBua0 Nepemn 3HA0BACKYSp-
HbIM XUPYPIroM CJIOXHYIO 3ada4y Bblbopa onTu-
MaJsibHOrO anropmTMa npu CTEHTUPOBAHUN.

C oOHOM CTOPOHbI, COBPEMEHHbIE OENCTBY-
IOLLME PEKOMEHOAUMM NpeanonaraloT NOsHYI0
peBackynapm3aLmio NOPaXEHHbIX KOPOHAPHbIX
apTepuiny NnaumMeHToB C KapAUOreHHbIM LLIOKOM
ans ynydweHusa ucxoga (4). C gpyron cTtopo-
Hbl, LEenblA psg, MPOBEOEHHbLIX MCCNen0BaHUMN
N MEeTaHannM30B HEe NPOLEMOHCTPUPOBan npe-
BOCXOACTBa peBacKkynsipmsauun BCEX Mnopa-
>XXEHHbIX COCYOOB Nnepep, peBacKynapusauuen
TONbKO UMHAapPKTCBA3aHHOW apTepumn (8, 9).
Tak, B uccnegosaHnm CULPRIT-SHOCK, BkJto-
yaBwem 706 naumeHtoB, 30-OAHEBHbIM PUCK
nleTanbHOro ncxoaa y NnauneHToB C peBacKysa-
pusauyien TOoNbkO WHEOAPKTCBA3AHHOMN apTe-
pun coctasun 45,9% npotus 55,4% nauneH-
TOB C nonHowm peackynspudaumen (9, 10).
B Halwem cnyyae oCyLLeCcTBNIEHO CTEHTUPOBA-
Hue cTteona JIKA, OAun VA, 4To ynydwuunno pesa-
CKynapusaumio, npexage BCcero, Tex y4acTkoB
Muokapaa, KoTopble B HAMOONbLUEN CTEMEHMU,
Mo HawemMy MHEHWIO, MocTpaganu B peayrbra-
Te OUM.

Bonblwoe 3HaYeHre Ha rocnuTasbHOM 3Ta-
ne y NnauneHToB C KapANOreHHbIM LLIOKOM UMe-
eT pemMoaennpoBaHme Mrmokapaa, KotTopoe Ha-
YMHaEeTCs yXe C nepBbix YacoB pa3sutus ONM
(11). dakTopamMu, BAUSIIOWIMMMK HA CTEMNEHb,
NPOLO/KNTENBHOCTb, BapuaHT pPeMOLeNnpPo-
BaHUS, SBASIOTCS OObEM MNOPaXeHUs MUOo-
Kapga, Hanmume Xn3HecnocobHOro Mmmokapaa,

pesynbTar peBacKkyaapu3aumn n BpPeEMS BOC-
CTAQHOBJIEHUSA KPOBOTOKA, CTEMNEHb HENPOrop-
MOHasibHOW akTmBauun. PaHHee pemoaennpo-
BaHMe BO MHOIoM onpenensaeT KpaTtkOCPO4HbIN
MPOrHo3 TedyeHuns 3aboneBaHusi. AnanTUBHbIN
Unu nesafanTyBHbLIM BapuaHT peMoaenmpoBsa-
HMS nNpegnonaraeT oueHky guHamukn KOO,
KCO, ®B, YO (11, 12). UmeeT 3Ha4YeHne Takxe
MCXOLHOE COCTOsIHME axokapamorpadunyeckmx
napameTpoB. Hamun Gbina npoaHann3avpoBaHa
apxmBHas OxoKI nauueHTa 3a nonaroga oo roc-
nutanudaumn: KOO — 196 cm®, KCO - 85,1 cm3,
YO - 110,9 cm®, dB - 56,6 cm?, Obin BbiIBNEH
MMMNOKMHE3 3a4HEHUMXXHUX CEFMEHTOB MMOKap-
0a neBoro xenygoyka. Takum obpasom, ONM,
OCJIOXXHEHHbIV KapAMOreHHbIM LWOKOM, pas-
BWCSA Yy NALVEHTA C YK€ paHee CKOMMPOMETU-
pPOBaHHbLIM MMOKapPAOM, Tak kak Obl/l 3HAYNMMO
yBenuyeH KOO n KCO, npn atom OB 6bina
CHMXeHa He3HaunTenbHo. PassuBLuniica OVIM
npueen K 3Ha4MMoMy cHuxeHuito OB, pocty
KCO Ha 45 cm®, TpaH3nTopHoMy pocTty KOO
1 Pa3BUTMIO AaHEBPU3MbI JIEBOIO Xenyaoyka.

3Ha4YNTENbHYIO POSb B YJIYYLLEHUM COCTOS-
HUS nauueHTa cbirpana paboTta Opuragbl
peabunnuTonoroB oTAeNEHNS paHHen peabunu-
Taumun. Lenbto ux paboTbl SBASAOCH yhyulle-
HMe uncxopa nedeHma OVIM C NpuMeHeHMeMm
MEeTOAO0B Kapanmopeabunutaumm Ha paHHEM
cTauyoHapHoMm atane (7, 13). Ha aTom aTtane
CTaBWUJUCH CrieayoLlme 3a0a4m: CHU3UTb PUCK
BO3MOXHbIX HOBbIX ocnoxHeHun OUM; npeny-
npeanTb fallbHENLLEE CHUXEHUE CUCTONNYe-
CcKo dyHKUMM MUoKapaa, pasButme BpPOHXO-
JNIErOYHbIX OCNOXHEHUN, TPOPUYECKNX U3ME-
HEHUM (NPOJIEXHEN); AOCTUYb YJYYLUEHUS
OCHOBHBbIX KJIMHUYECKUX, UNHCTPYMEHTaJIbHbIX
1 nabopaTopHbIX Nokasatenen Ha ¢oHe pac-
LMpsoLWEerocs asmraTenbHoOro pexuma 6osb-
HOrO; NOBLICUTb TOJIEPAHTHOCTb K GU3NYECKNM
Harpyskam (14, 15).

3aksoyeHue

KapanoreHHbli WOK ABASETCS OOHUM U3
Ham6onee TAXENbIX OCTOXHEHUN OCTpPOIro UH-
dapkTa Mmokapgaa, 3adacTylo nNpuBoas K ne-
TanbHOMy ucxony. [porHo3 onpepensaertcs
CBOEBPEMEHHOW OO0roCnUTanbHOM Tepanuen,
BKJIlOYalOLlEe agekBaTHoe o006e3bonvBaHue,
OBOMHYIO Ae3arperaHTHyo Tepanuio 1 Beee-
HMe aHTUKOoarynaHTa. Takxe MPOrHO3 3aBUCUT
OT Kak MOXHO 60s1ee 6bICTPOW AOCTaBKU MaLm-
€HTa B CcTauunoHap, MMelLmMii BO3MOXHOCTb
OCYLLECTBNEHUS MHBA3WBHbLIX BMeELLATENbCTB.
HeoTnoxHas kopoHaporpadpusa aBnsetTca me-
TOOOM BbIOOpa Yy NMaUUEHTOB C KapauOoreHHbIM

Oco6eHHOCTN BeAeHNsSI OCTPOIr0 MHpAPKTa MUOKAPAA, OC/IOXHEHHOIO KapanoreHHbIM LLIOKOM,

B yCJ10BUSIX UHBAa3NBHOIO cTaunoHapa
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LLOKOM M OO0JIKHA MPOBOAUTLCA cpaldy nocrne
rocnuTaan3aumm ¢ 0QHOBPEMEHHbLIM NPOBEae-
HMEeM MeponpuUaTUA, HanpaBNEeHHbIX Ha cTabu-
nms3aumio remoavHamumkn. MHorococyamctoe
nopaxeHme npennonaraet kKak MOJIHYK pe-
BaCKY/1a9p13aLmio MOpPaXKEHHbIX apTepun, Tak n
npoBeAeHne CTEHTUPOBAHUSA TOJIbKO MHGAPKT-
CBA3aHHON apTepuun, BbIOOP MeToaa 3aBUCUT
OT KOHKPETHOM cuTyauun. BaxHbiM aBnaeTcs
rnocneonepaunoHHoe BeOeHne nauueHToB
B [MNT ¢ KOHTPOSIEM NapamMeTPOB LEHTPasIbHOMN
reMoaHaMuKn, aaekBaTHOW MHOTPOMHOW noA-

Purpose. Assessment of the features of the
management of a patient with acute myocardial
infarction (AMI) complicated by cardiogenic
shock (CS) at the prehospital and hospital
stages in an invasive hospital.

Background. One of the most severe com-
plications of AMI is CS, which, despite a de-
crease in prevalence to 7-8% in a modern
hospital, remains one of the leading causes of
death. According to current clinical recommen-
dations, emergency coronary angiography
(CAG) with eventual stenting of the coronary
arteries can improve the prognosis. It seems
relevant to analyze the clinical case of a patient
with AMI with ST segment elevation, compli-
cated by CS, hospitalized in an invasive hospi-
tal.

Methods. Anamnesis data, electrocardio-
grams (ECG), echocardiograms (EchoCG), lab-
oratory data were used. Coronary angiography
(CAG) and coronary artery stenting were per-
formed using a Phillips Asurion 7M20 angio-
graph.

Results. Male patient T., 62 years old, diag-
nosed with coronary heart disease, AMI was
delivered by a paramedic team from the dis-
trict 13 hours after the start of the clinic in a se-
rious condition: blood pressure 75/50 mm Hg,
Sa0, 86%. ECG shows signs of circular AMI.
Emergency CAG: occlusion of the right coro-
nary artery, stenosis of the artery circumflexes
(AC) up to 70%; critical stenosis of the interme-
diate artery (IA); occlusion of the anterior inter-
ventricular artery. Integrelin was administered
intraoperatively, the trunk of the LCA, AC and
IA were stented, and inotropic support, heparin
administration, and noninvasive lung ventilation
were continued. Ejection fraction 27.8%,
hypo-, a-, and diskinesia of the anterior, lateral
and lower left ventricle. The hospital stay was

OepXKon, PU3NYeckom K1 MCUXONOrMYECKOM
peabunuTaumnen.

BnaropapHocTu

ABTOpbI BblpaxaloT rnybokyo 6narofapHoOCTb
3aBenyloWeMy KapanoNOrnyeckum OTaeNeHNEM
CadoHoBy A.M., 3aBeaylolleMy oTaeneHnemM aHao-
BaCKyNspHbIX METOLOB AMArHOCTUKM U JNIEYEHUS
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21 days, physical and psychological rehabilita-
tion was carried out from the second day.
In a satisfactory condition, he was transferred
to the rehabilitation department of the city clini-
cal hospital.

Conclusions. Emergency coronary angio-
graphy is the method of choice in patients with
CS. Multivessel lesion involves both complete
revascularization of the involved arteries and
stenting of only the infarct-related artery.
Postoperative management of patientsincludes
adequate inotropic support, physical and psy-
chological rehabilitation.

Abbreviations
BP - blood pressure
ALT - alanine aminotransferase
AST - aspartate aminotransferase
aPTT - activated partial thromboplastin time
DBP - diastolic blood pressure
IA — intermediate artery
CHD - coronary heart disease
CAG — coronary angiography
LDH - lactate dehydrogenase
LCA - left coronary artery
HDL — high density lipoproteins
LDL - low density lipoproteins
MB-CPK — MB fraction of creatine phospho-
kinase
INR - international normalized ratio
AC - artery circumflexes
AMI - acute myocardial infarction
ICU - intensive care unit
RCA - right coronary artery
LAD - left anterior descending artery
PR — prothrombin ratio
SBP - systolic blood pressure
CRP - C-reactive protein
HR - heart rate
ECG - electrocardiography
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EchoCG - echocardiography

NT-proBNP — N-terminal probrain natriuretic
peptide

pH — concentration of hydrogen ions

pCO, — partial pressure of carbon dioxide

pO2 — partial pressure of oxygen

HCO, - bicarbonate

BE —buffer base excess or deficit

BE ecf. — estimated buffer base excess or
deficit

Introduction

Acute myocardial infarction (AMI) remains
a challenging issue in emergency cardiology
because of the need to make quick, adequate
decisions on diagnosis and treatment both at
pre-hospital and hospital stages as well as the
possibility of complications that significantly
aggravate the prognosis. Cardiogenic shock
is one of the most severe complications of AMI;
despite a decrease in its prevalence to 7-8%
in current clinical practice, it remains one of the
leading causes of death in AMI patients (1, 2).
According to modern clinical guidelines for the
management of AMI patients, it is considered
necessary to urgently perform coronary
angiography in patients with cardiogenic shock
with possible subsequent stenting of the
coronary arteries, which can improve the
prognosis (3, 4). Postoperative observation and
management of patients in an intensive care
unit (ICU) with monitoring of hemodynamic
parameters and selection of adequate inotropic
support are also important (5, 6). It seems
relevant to analyze the clinical case of an AMI
patient with ST-elevation complicated by
cardiogenic shock in an ICU setting and with
coronary artery stenting in the department of
endovascular methods of diagnostics and
treatment of an emergency hospital.

Materials and methods

The work was carried out in the ICU of a car-
diologic department. The patient’s history was
collected. Electrocardiography (ECG) was per-
formed on KFS-01.001 “Cardiometer-MT”
12-channel electrocardiograph with automatic
interpretation and telemetry control and
on EK12T-01-R-D electrocardiograph. Echo-
cardiography was performed using a VIVID iq
system in the ICU and a Logiq E system in the
department of functional diagnostics. Coronary
angiography and stenting of the coronary arter-
ies were performed using a Philips Asurion
7M20 angiograph. To assess hemodynamic
parameters in the ICU, a Sova system was

used, which allows ECG monitoring of the
systolic (SBP) and diastolic (DBP) blood pres-
sure, and blood oxygen saturation (SaO0,).
Laboratory diagnostic study included assess-
ments of hematology, markers of myocardial
damage, coagulogram, and acid-base balance
changes over time.

Clinical case description

Patient T., 62 years old, was admitted to the ICU
at 13:51 on 01/09/2023 with a referring diagnosis of
CHD, AMI. He was transported by paramedic team
from a district located approximately 130 km away
from the invasive center of the emergency hospital.
The patient’s condition had worsened about 13 hours
before, when he developed pressing precordialgia
irradiating to the back and left arm, and severe
weakness. The ambulance team assessed his con-
dition as AMI and treated it as follows: morphine
1% - 1 mL by intravenous push, aspirin 250 mg,
clopidogrel 300 mg, heparin 4000 IU by IV bolus.
According to the patient, he had never been treated
in a cardiology department before, and the deterio-
ration occurred when he was in a good health. It is
also known from his history that he had been smok-
ing a pack a day for about 45 years and quit smoking
a month before. Height 172 cm, body weight 75 kg,
and body weight index 25.4 kg/m?. He was exam-
ined in the anti-shock ward of the emergency de-
partment by the admitting cardiac resuscitator and
his condition was considered as serious. The skin
was pale; heart sounds were muffled; the heart rate
(HR) was 101 bpm; BP was 75/50 mm Hg; and
Sa0, was 86%. His consciousness was clear, he
was alert, awake, and oriented. The presented ECG
shows signs of acute advanced myocardial infarc-
tion (Fig. 1). Preliminary interpretation of the dis-
ease: CHD, transmural acute inferior myocardial
infarction spreading to the anterior parts and lateral
wall as of 01/09/2023, complicated by cardiogenic
shock (Killip 1IV) in the acute phase. Chest X-ray was
performed: no focal or infiltrative changes were de-
tected; the lung markings are increased; the sinuses
are patent. A case conference consisting of the ad-
mitting cardiac resuscitator, the admitting endovas-
cular surgeon and an anesthesiologist-resuscitator
made a decision to perform an emergency CAG with
possible stenting of the coronary arteries. The pa-
tient's consent was obtained, and after administra-
tion of the loading dose of clopidogrel 300 mg, he
was taken to the CathLab.

Considering the hemodynamic instability, admin-
istration of 4%-5 mL dopamine was continued in the
operating room at a rate of 10 pg/kg/min through
the infusion pump. Non-invasive ventilation in
Continuous Positive Airway Pressure (CPAP) mode
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Fig. 1. ECG of the patient T.: sinus rhythm, ST elevation in lll, aVF leads; T wave + in V3, ST depression in |, aVvL, V2, V4-V6

leads; negative T wave in lead Il.

via a face mask with a pressure 12 cm of H,O, ECG
monitoring and blood pressure control were in place.
Pulsation on radial arteries was not detected due
to hypotension. A transfemoral access was chosen
to perform CAG. CAG revealed the following lesions:
occlusion of the middle section of the right coronary
artery (RCA); given the stump shape and presence
of well-developed intrasystemic collaterals, a chron-
ic lesion of this section of the coronary bed could be
suggested (Fig. 2a); subocclusion of the main stem
of the left coronary artery in the distal part (Fig. 2b);
stenosis of the artery circumflexes artery (AC) in its
middle third up to 70% (Fig. 2b, d); critical stenosis
of the intermediate artery (IA) from the orifice to the
proximal part (Fig. 2c); occlusion of the left anterior
descending artery (LAD) extending from the orifice,
presumably also chronic (Fig. 2b, ¢, d). ECG findings
were in line with damage, first of all, to the myocar-
dium of inferior wall, and the angiographic pattern
was typical for chronic damage to the right coronary
artery. We explained this by the fact that the distal
part of the right coronary artery was filled retro-
gradely from the left coronary artery through inter-
systemic collaterals, and the severe damage to the
main LCA on the background of tachycardia led to
manifestation of myocardial damage on the ECG,
first of all, this particular part, which was more vul-
nerable due to deterioration of collateral blood flow.
Taking into account the severity of the patient’s con-
dition, caused by a significant deficit of coronary
blood flow, a decision was made to restore blood
flow first in the left main coronary artery and then
to try to recanalize the LAD. Considering eventual
thrombotic complications, body weight-adjusted
(180 ug/kg) intravenous bolus administration of
a platelet glycoprotein lIb/llla receptor antagonist,
integrelin (eptifibatide), was started with subsequent
administration at the dose of 2 ug/kg/min through
a dosing device within 24 hours.

Guidewires were inserted through a guiding cath-
eter into the IA and artery circumflexes. A balloon
catheter, which was used to predilate the main LCA,
was delivered along the guidewire to the AC.
A 3.5 x 24 mm Biomatrix stent was delivered to the
AC along the guidewire and positioned from the
proximal part of the AC towards the main LCA.
The Culotte technique was used for bifurcation
stenting. Then the patient subjectively felt better:
he stated that breathing had become easier.
Attempts were made to recanalize the LAD with
a coronary guidewire through the stent cell, but
since it was impossible to determine angiographi-
cally the location of its origin, all the attempts failed.
The guidewire was inserted into the stenotic IA. The
stent cell was opened using a balloon catheter, and
then the IA was stented through the main stem with
a Medtronic Resolute Integrity 3.0 x 34 mm stent.
During control examination, occlusion of a second-
order branch of the IA (its orifice seemed intact be-
fore the stent implantation) and marginal dissection
in the distal part of the implanted stent, which was
covered with an Abbott Vascular Xience Alpine
2.75 x 12 mm stent, were noted. Postdilatation of the
stents intersection sites and proximal optimization
of the main LCA up to the bifurcation were per-
formed with a4 mm balloon. Given the severity of the
patient’'s condition and impossibility of definitive
treatment with interventional methods, the dilatation
with two balloons was not performed. According
to angiography, blood flow in the AC and IA vascular
territories was successfully restored due to partial
restoration of the blood flow along the lateral wall of
the left ventricle (Fig. 3a, b).Further treatment strat-
egy consisted of conservative therapy of cardio-
genic shock. The patient was transferred to the car-
diologic ICU at 4:10 p.m. Intravenous drip adminis-
tration of dopamine at a rate of 10 ug/kg/min and
noninvasive ventilation using a face mask and Philips
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Fig. 2. Coronary angiograms of the patient T. (see the explanations in the text).

Fig. 3. Coronary angiograms of patient T. with the stenting outcomes (see the explanation in the text).
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Table. Changes of hematological and biochemical parameters over time

Hospitalization days

Parameters
2 5 8 12 19
Hematology:
Red blood cells, « 102/L 4.52 412 3.74 3.51 3.72
Hemoglobin, g/L 145 124 121 115 120
Hematocrit, % 39.4 30.7 35.4 34.0 35.3
White blood cells, + 10%/L 29.0 19.2 13.1 13.3 12.8
Platelets, + 10°/L 334 312 371 364 365
Biochemistry:
Glucose, mmol/L 10.7 9.2 8.2 7.0 5.5
AST, U/L 326 128 86 31 56
ALT, U/L 84 92 - 89 69
Urea, mmol/L 11.2 10.3 5.7 6.0 6.6
Creatinine, umol/I 156 134 85 109 130
MB-CPK, U/L 392 286 111 48 22
Troponin I, ng/mL 8.34 5.6 1.18 - 0.41
Potassium, mmol/L 4.4 - 4.6 - 4.2
Sodium, mmol/L 139 - 144 - 138
Total cholesterol, mmol/L 6.6 - 6.2 - 6.0
Triglycerides, mmol/L 1.17 - 1.14 - 1.16
LDL, mmol/L 414 - 4.12 - 4.04
HDL, mmol/L 1.85 -
PR, % 58 77 84 88 92
aPTT, sec 90 75 63 56 35
INR 1.15 1.91 1.21 1.18 1.14
LDH, U/L - - 888 682 -
NT pro BNP, pg/mL - - - 2,541.6 -
CRP, mg/L - - 26.9 209.2 -
Acid-base balance:
pCO,, mm Hg 45.8 39.4 39.0 - -
pO,, mm Hg 21.0 27.0 22.0 - -
HCO;, mmol/L 23.4 245 23.7 - -
BE, mmol/L 0.52 0.48 0.4 - -
BE ecf., mmol/L 0.54 0.5 0.46 - -
BE ecf., mmol/L 0,54 0,5 0,46 - -

Note. ALT - alanine aminotransferase; AST — aspartate aminotransferase; MB-CPK — MB fraction of cre-
atine phosphokinase; LDL - low density lipoproteins; HDL - high density lipoproteins; PR - prothrombin
ratio; aPTT - activated partial thromboplastin time; INR — international normalized ratio; NT-proBNP -
N-terminal probrain natriuretic peptide; LDH - lactate dehydrogenase; CRP - C-reactive protein;
pH - concentration of hydrogen ions; pCO, - partial pressure of carbon dioxide; pO, — partial pressure of
oxygen; HCO, - bicarbonate; BE - deficit or excess of buffer bases; BE ecf. — estimated deficit or excess
of buffer bases.
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Fig. 4. Echocardiograms of the patient T. on day 2 of hospital treatment (a) and two weeks later (b), four-chamber position
(see the explanations in the text).

Respironics Trilogy ventilator in the CPAP mode
maintaining pressure of 10 cm H,O were continued;
oxygen saturation was maintained at 92%.
Hematology parameters during hospitalization:
hemoglobin = 136 g/L, red blood cell count =
4.69-10%/L, white blood cell count = 20.2-10°/L,
platelet count = 273-10°%/L, hematocrit = 35.9%.
Blood biochemistry: troponin | = 0.58 ng/mL
(normal values — up to 0.5 ng/mL), aspartate amino-
transferase (AST) = 52 U/L, alanine aminotrans-
ferase (ALT) = 29 U/L, urea = 6.9 mmol/L, creatinine
=97 umol/L.

Changes of laboratory parameters over time are
summarized in the table.

When analyzing the hematological and biochem-
ical test results, a transient leukocytosis was noted,
which was attributed not only to a significant extent
of the myocardial damage, but also to the associat-
ed right-sided lower lobe pneumonia, confirmed by
X-ray on day 3 of hospitalization. The significant ex-
tent of the myocardial damage was confirmed by the
changes over time in damage markers values — tro-
ponin | and MB-CPK: a sharp increase in the first
days (8.34 ng/mL when normal levels are up to 0.5
ng/mL) with subsequent decrease. A transient in-
crease in the urea and creatinine values was induced
by renal hypoperfusion associated with low cardiac
output. At the same time, no significant changes of
the acid-base balance were detected; there was
only a slight transient acidosis (pH 7.31). Stress
transient hyperglycemia in the first days (10.7
mmol/L) resolved to a normal glucose level and did
not require correction.

On day 2 of patient’s stay in the ICU, echo-
cardiography (EchoCG) was performed with the fol-
lowing results: end-diastolic volume (EDV) 180 cm3,
end-systolic volume (ESV) 130 cm?, stroke volume

(SV) 50 cms3, ejection fraction (EF) 27.8%. Assess-
ment of the myocardial contractility revealed hypo-,
a-, and dyskinesis of the anteroseptal sections,
apex, lateral and inferior sections of the left ventricle
(Fig. 4a). After 2-week treatment, control echocardi-
ography showed the following findings: EDV -
227 cm?d, ESV - 152 cm?, SV - 75 cm?, and EF -
33%. During treatment in the ICU, the echocardio-
gram parameters showed certain improvements: SV
and EF increased, at the same time, hypokinetic and
dyskinetic lesions were still present, and the EDV
and ESV increased significantly (by 47 cm?® and
22 cm?®, respectively) (Fig. 4b). Thus, myocardial
remodeling in the AMI settings led to ambiguous
results: an improvement in the systolic function was
accompanied by an increase in the preload and end-
systolic myocardial volume.

AMI course turned out to be prolonged, the ICU
stay lasted 21 days because of hemodynamic insta-
bility and persistent hypotension, which required
long-term drip administration of dopamine through
the infusion pump at a dose of 10 ug/kg/min for the
first five days, 7 ug/kg/min for the subsequent five
days and 5 pug/kg/min for eight days more. Attempts
to reduce the dopamine dose faster from the ino-
tropic level to the renal failed; hypotension recurred
and was associated with hypoperfusion, primarily of
the kidneys, which was manifested as oliguria.
Complete withdrawal of dopamine became possible
only three days before discharge. During the entire
period of stay in the ICU, the patient received oxy-
gen therapy through nasal cannulas with a flow rate
of 7-10 L/min, which maintained saturation at
90-94%. AMI course was complicated on day 14 by
cardiac arrhythmia manifested as atrial fibrillation/
flutter and tachysystoles, which led to the develop-
ment of pulmonary edema. The edema was man-
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Fig. 5. ECG of the patient T. at discharge: sinus rhythm, negative T waves in |, Il, lll, aVF, V2-V6 leads.

aged by IV drip administration of nitroglycerin dosed
as 0.1%-10 mL per 200 mL of 0.9% normal saline
and by restoration of heart rhythm using 300 mg of
amiodarone solution as intravenous infusion.

Physical and psychological rehabilitation was of
great importance; it was provided to the patient
by rehabilitation therapists from the early rehabilita-
tion department starting from day 2 of his stay in the
intensive care unit. The main rehabilitation methods
included therapeutic exercises, physical therapies,
psychological counseling, and massage. With strict
bed rest, therapeutic exercises are aimed at activa-
tion of peripheral circulation and prevention of com-
plications. Exercises were done twice a day and
lasted 7—10 minutes (the starting position: lying flat
on the back), and included movements in small and
medium-sized joints of the limbs, static tension of
the leg muscles and breathing exercises without
a deep breathing. The exercises were slow, with
3 to 6 repetitions. D.M. Aronov's sequence of exer-
cises (7) for 1a motor regimen included: turning
in the bed at least once every 2 hours, diaphrag-
matic breathing for 3 minutes up to 2-3 times a day,
6- to 7-minute exercises for the distal limbs up to
2-3 times a day, daily counseling with a psycholo-
gist, adaptation to the microenvironment on day 1
(adaptation of the patient to staying in an intensive
care unit). The motor activity was expanded to 1b
regimen only after 14 days.

The patient was discharged in satisfactory condi-
tion on day 21 and transferred to the rehabilitation
department of the city hospital for further treatment.
The ECG findings at discharge are shown in Fig. 5.
Subsequently, the patient was contacted by tele-
phone.

Three months after discharge the patient was
examined at the consultative and diagnostic depart-
ment of the Federal State Budgetary Institution
“National Medical Research Center for Transplan-
tology and Artificial Organs named after academi-
cian V.I. Shumakov of the Ministry of Health of the

Russian Federation.” Additional examination includ-
ing myocardial scintiography, doppler ultrasound
examination of brachiocephalic arteries, spirogra-
phy with a subsequent repeated consultation, is
recommended. Echocardiography results: EDV —
207 cm?®, ESV - 132 cm?, SV — 75 cm?, EF — 36%,
aneurysm of IVS apical segments and anterior wall
with marked hypokinesis of the apical segments, in-
ferior and posterolateral walls. There is an impair-
ment of diastolic myocardial function of grade 1.

Discussion

According to experts, a significant extent
of myocardial damage in AMI is considered
a predictor of the possible development
of cardiogenic shock; at the damage of 40%
or more, the probability of developing shock
is higher (5, 6). Many researchers also note the
relationship between multivessel lesions of
coronaryarteriesin AMI patientsand occurrence
of this complication (8, 9). In our clinical case,
it was the multivessel pattern of the athero-
sclerotic process, which affected the main LCA
as well as the left and right coronary arteries
that predetermined the development of
cardiogenic shock as early as at the prehospital
stage. Long transportation and lack of inotropic
support also, in our opinion, contributed to the
worsening of the patient’s condition. Our patient
wastakenfromthe shockward of the emergency
department to the X-ray operating room
immediately after hospitalization. The identified
multivessel lesion challenged the endovascular
surgeon with a difficult choice of an optimal
algorithm for stenting.

On the one hand, current guidelines suggest
complete revascularization of involved coronary
arteries in patients with cardiogenic shock to
improve outcomes (4). On the other hand,
a wide range of studies and meta-analyses
have not demonstrated any advantages of
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revascularization of all involved vessels over
revascularization of the infarct-related artery
only (8, 9). Thus, in the CULPRIT-SHOCK study,
which included 706 patients, the 30-day risk of
death in patients with revascularization of only
the infarct-related artery was 45.9% versus
55.4% among patients with complete
revascularization (9, 10). In this case, stenting
of the main LCA, AC and IA was performed:
it improved revascularization, first of all, of
those areas of the myocardium that, in our
opinion, were most damaged as a result of AMI.

Myocardial remodeling, which begins as
early as from the first hours of AMI, is of great
importance at the hospital stage in patients with
cardiogenic shock (11). Factors influencing the
extent, duration, and type of remodeling are the
volume of myocardial damage, presence of
viable myocardium, outcome of revasculari-
zation, time of blood flow restoration, and
degree of neurohormonal activation. Early
remodeling largely determines the short-term
prognosis of the disease. Adaptive or mal-
adaptiveremodelingis assessed by the changes
of EDV, ESR, EF, and SV parameters over time
(11, 12). The initial echocardiographic para-
meters are also important. We analyzed the
patient’'s historical echocardiogram, which was
done six months before hospitalization:
EDV =196 cms3, ESV=85.1cm3, SV=110.9cms,
EF - 56.6 cm3; hypokinesis of the posteroinferior
segments of the left ventricular myocardium
was detected. Thus, AMI complicated by the
cardiogenic shock developed in the patient with
previously damaged myocardium, since the
EDV and ESV were significantly increased,
while EF was slightly decreased. AMI led to a
significant decrease in the EF, an increase in the
ESV by 45 cmg, a transient increase in the EDV,
and development of a left ventricular aneurysm.

The efforts of the rehabilitation team from
the Early Rehabilitation Department played
a significant role in improving the patient’s
condition. Their purpose was to improve the
outcome of acute myocardial infarction by
means of cardiac rehabilitation methods at

the early hospital stage (7, 13). At this stage,
the following goals were set: to reduce the risk
of possible new complications of acute
myocardial infarction; to prevent further
reduction in myocardial systolic function,
development of bronchopulmonary compli-
cations, trophic changes (bedsores); to achieve
improvement in basic clinical, instrumental and
laboratory findings while expanding the
patient’s motor performance; to enhance
tolerance to exercise load (14, 15).

Conclusion

Cardiogenic shock is one of the most severe
complications of acute myocardial infarction,
frequently leading to death. The prognosis is
determined by timely prehospital therapy,
including adequate pain relief, dual antiplatelet
therapy and administration of an anticoagulant.
The prognosis also depends on the fastest
transportation of a patient to a hospital where
it is possible to perform invasive interventions.
Emergency coronary angiographyisthe method
of choice in patients with cardiogenic shock
and should be performed immediately after
hospitalization simultaneously with measures
aimed at the hemodynamic stabilization.
Multivessel lesions may require either complete
revascularization of the involved arteries or
stenting of the infarct-related artery only; the
choice of method depends on particular
conditions. Postoperative management of
patients in the ICU with monitoring of central
hemodynamic parameters, adequate inotropic
support, and physical and psychological
rehabilitation are of great importance.
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This article presents an in-depth analysis and summary of data on penetrating injuries of the gluteal region.
Cases of specific gluteal artery injuries, such as false aneurysms of the inferior and superior gluteal arteries,
and their management are reviewed. A comprehensive analytical review of the literature on penetrating gluteal
artery injury is also offered, highlighting the problems and solutions for future research. An important takeaway
from the article is that gluteal injury should not be underestimated and requires a high level of awareness and
knowledge among healthcare professionals. The article emphasises that the need for surgical intervention for
gunshot wounds to this region can be as high as 36%. Management strategies include angiographic
embolisation and surgical interventions. In the cases presented, all patients underwent embolisation without
the need to proceed to open surgery, indicating a 100% success rate of the technique.

Keywords: wounds; endovascular techniques; gluteal region; gluteal artery; embolisation; bleeding; gluteal
artery pseudoaneurysm
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Lenb nccnepoBaHus: npoaHannM3mpoBaTb
pe3ynbTaTbl 3HA0BACKYNSAPHOro Ne4eHns naum-
E€HTOB C MOBPEXAEHUAMU ATOONYHON apTeEPUN.

0630p nuTepartypbl. [ocTynHaa nutepa-
Typa rno NPOHUKAIOLLMM MOBPEXAEHUAM Aroamny-
HOW 0ONacTu BKIOYAET KaK OTYEThbl O Clyvasix,
TaKk U Cepum KIIMHUYECKUX UCCNeaoBaHuin npu
3aMeTHOM Jgedunuute paHOOMU3UPOBAHHbIX
KJIMHNYECKUX unccnegosaHunii. Ha ponto no-
BPeXAeHUN AroamyHor obnacty npuxoamTcs
3-4,8% Bcex NPOHUKAKOLWMX PAHEHUN, N OHU
MOFyT MPeacTaBnsaATb Yyrpo3y ANs XU3HU, YPO-
BEHb CMePTHOCTU Npu aTom gocturaet 11%.

Martepuan n metogbl. B nepuon 2022-
2023 rr. B ©Irey “HMUL, BMT um. A.A. Buiu-
HeBCKOro” MmHo6opoHbl Poccum 66110 BbINos-
HEHO 12 aHOOBaCKyNAPHbLIX Onepauuii Npu pa-
HEHUAX AroAnYHOM obnacTu.

Peaynbratbl. [lpencraeneHHble Habnoae-
HUSA NOATBEPXAaloT BbICOKUIA NOTEHLIMaN 3HA0-
BACKyNSAPHOro MeTona fie4eHus npu rnoBpex-
OEHUN arogmnyHblX apTepun, Kak adOeKTUBHO-
ro U MeHee MHBA3MBHOIO BMeELLATENbCTBA MO
CPaBHEHUIO C TPAAVLIMOHHBIMU OTKPbLITBIMU XU-
pypruyeckmmm BmMmellatenscteamy. OCHOBHbIM
rnokasatenem HabNioaeHW cTan BbICOKUA YpO-
BEHb YCMeLHOoCTY npoueayp 6e3 Heob6xoamMmo-
CTU OTKPbITOrO XUPYPruyeckoro BmellaTeslb-
cTBa.

3aknyeHne. AHaNU3 KINHUYECKUX Ha-
onoaeHnin 000CHOBLIBAET LIeNecoobpa3HOCTb
9HA0BACKYSIPHOrO BMELLATENLCTBA, Kak 3g-
GEKTUBHOM N MEeHee MHBA3VBHOW ansbTepHaTu-
Bbl TPAAMLUMOHHBLIM XUPYPrnu4eckmm BMeELla-
TenbctBaM. OgHaKo HeO0BXOAMMO BbIMONIHEHME
6onee KpPyrnHbIX UCCNeaoBaHMM, KOTOPbIE MOr-
N Bbl C BLICOKOWM TOYHOCTbIO NOATBEPANTL O0-
CTOBEPHOCTb HaLLUMX HAbNOOEHWIA.

Cnucok cokpaiieHuvi
BOB - Benunkasa OTeyecTBeHHasi BOMHA
BAA — BepxHsaa aroanyHas aptepust
AB® - apTepunoBeHo3Has puctyna
BIMA — BHYTpEHHAS NoAB340LWHAasA apTepus
MCKT — mynbTucnmpasnbHas KOMMblOTEPHAas
TOMOrpadpus
Y3W — ynbTpa3BykoOBOE UccnenoBaHme

BeepneHue

AroomyHas o6nacTb UMEET YeTKMe FrpaHunLbl.
BepxHsasa rpaHuua npoxoamT no rpebHo noa-
B3OOLIHOW KOCTU, HUXHEWN SaBNGeTCs arogmy-
Haqa cknagka, MeguanbHaga rpaHuua npoxogut
Mno CPEAVHHOWM JIMHUK KpecTua U Kon4dumka,
natepasnbHas Mo JIMHUN, COEOUHSIOLEN Me-
penHIo BEPXHIOK NOAB3O0LLHYIO OCTb C 60/1b-
WM BepTenom 6egpeHHoi kocTtu (1). PaHeHns
aroamn4Hoin obnactu coctaensoT 3—4,8% (2, 3).
B rogbl Benukonn OTe4yecTBEHHOW BOWHbI
(BOB) paHeHus aroguyHbiX apTeEpPUin coCTaB-
nann 0,4-4,0% Bcex nMoBpexaeHun cocynos,
CMEpPTHOCTb Ha none 609 NMpu NoBPeXaeHUn
aroanyHonm aptepum — 0,5% (4). B nepuop
BOB kpoBoTeYeHue 13 3anupartesibHON apTe-
pun Habmopanocb B 20% paHeHu cocynoB
Tasa n OPIOLWHOW CTeHKWU. JleTanbHble UCXOabl
HacTynunn y 16,5% paHeHbix (4). Okono 75%
MOCTYNMBLUMX C PaHEHUEM AroguMyHoin obna-
CTW NeyaTcs KoHcepBaTUBHO (5), a npu 6oeBoi
TpaBME KOHCEPBATMBHOE JIe4EHME MNOy4atoT
64% paHeHbIx (6), ocTanbHbiM TpebyeTcs orne-
paTMBHOE BMELLATENLCTBO. YPOBEHbL CMEPT-
HocTu BapbmpyeT oT 0 oo 11% no pasHbIM UC-
TOYHMKaM nuTepaTypsbl (2, 7-9). Hanbonee va-
CTbIM M OMNacCHbIM OCJIOXKHEHMEM HABJIIETCS
KPOBOTEYEHME W3 MNOBPEXOEHHbLIX COCYOO0B
13,2% (10). KpoBoTeueHne wn3 AroguyHomn

SHaoBackyIipHOE JIe4EeHVE KPOBOTEHYEHUSI N3 SroANYHOM apTepun:

KOMITJIEKCHOE VCC/Ie[0BaHNE Cepum HaboaeHnii
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apTepun — cepbe3Hoe OCJIoXHeHue, Tpebyto-
Luee HeMmensieHHOro n adpPeKTUBHOro BMeLla-
TenbCTBa ON9 NPeaoTBpaLLEHMSA OnacHbIX Ongd
XXU3HU COoCTOSAHUIA. 1o nocnegHUM nuTepaTyp-
HbIM JA@HHbLIM PaHEHUSA ATOONYHOW apTEPUN CO-
ctaBnaoT 4-6% (3, 10).

BbloensioT HeCKoNbKO NPUYMH KpoBOTEYe-
HUIA ArognyHor obnactm — TpaBMaTU4YEeCKUE
noBpexXaeHns, BCNeaCcTBMe Tynowm TpasMbl NN
NPOHMKAIOLLMX NMOBPEXOEHNI AroamnyHoOn obna-
CTM KakK HOXEBbIX, Tak U OApYyrnx 60eBbIX TPaBM,
KOTOpPbIE YacTo TPeOYIOT 3KCTPEHHO onepaummn
WM MOryT ObITb OTCPOYEHHBLIMU NPU GOPMUPO-
BaHMUM NyNbCUPYIOLWEN reMaTOMbl UK NCEBAO-
aHeBpu3Mbl. VIcTopryeckn aTm BMELLIaTENbCTBA
BbIMOJIHA/INCb TPAANLMOHHBLIM OTKPbITEIM METO-
[OM 1 BKJItOYaIM OOLUMPHbIE OOCTYMbI, KAk BHE-
OpioLWMHHbBIE C cenapauyein 6ONbLLION Aroamy-
HOW MbILLLbI, T2K U C BbINOJIHEHMEM NanapoTo-
MUK 0151 NEPEBA3KN BHYTPEHHEN MOLAB340LLHON
apTepuun, KOTopble yCcyryonanu v Tak Tsxkenoe
COCTOSIHME NauMeHTa C COYETAHHBIMU PaHEHUS-
MU U remMopparnyeckmm LwWokom. OTKpbITbie
onepauun HecyT B cebe npucyLime pucku, Ta-
KMe Kak Xupypruyeckme OCIOXHEHUs, OGonee
ONTEeNIbHOE BPEMSI BOCCTAHOBJIEHUA MoOcCse
onepauyim 1 MNOBTOPHbIE 3MNM304blI KPOBOTEYE-
HUN. Ha aTOoM ¢doHe BO3HMKIA HEODXOANMOCTb
B 6onee apPpekTMBHOM 1 MeHee MHBA3MBHOM
MeTOoLe JlIeYeHUs KPOBOTEYEHUNA N3 Aroan4yHoOmn
apTepun — 3HL0BACKYJISIPHOM JlIeHeHUU.

OHOO0BACKYNSIPHOE JledeHne npuBeKaeT
BCe OoblUEeE BHMMAHWE U NPUMEHSETCSH Mpak-
TUKYIOLWVMU BpayYamMm Kak anbTepHaTmBa OT-
KPbITbIM  XUPYPrMyeckumMm BMELLATENbCTBAM
C pes3ynbLraToM OOCTOBEPHOM OCTAHOBKM KpPO-
BoTedeHmsa 80-100% no gaHHbIM nuTeEpaTypsbl
(11). OnpooBackynspHble TEXHOMOTUW B CUNY
CBOEW MeHee MHBA3VBHOW NpUpoadbl npeasiara-
loT 6onee apPEKTUBHYIO CTPATErMIO JNlIeYeHus,
C TOYKU 3PEHUNA KaK OCTAaHOBKM KPOBOTEYEHUS
N ee KOHTPOSS, Tak U MUHMMaNbHOro obbema
BMewaTenbcTa. Onepaunn BbiNoaHAOTCS 6e3
LUMPOKKMX paspeloB, NaumeHTam He TpebyeTcs
3Ha4YUTESIbHbIX AHEPreTUYEeCKnX 3aTpaT Ha BOC-
CTaAHOB/IEHWNE U 3AXMBJIEHME pPaH. TeM HE MeHee
Hay4yHble NCCNenoBaHUSA MPUMEHEHUS N 3d-
HEKTMBHOCTM 3HO0BACKYAPHOIO IeYEHUS KPO-
BOTEYEHNIN N3 AroANYHOW apTeEpPUM OCTalOTCSs
OTHOCUTENBHO 3a4aTo4YHbIMU, 4YTO TpebyeT
OanbHenwero uayyvyeHuda. B pgaHHOM uccre-
L0OBaHWM nNpeacTtaBiieHa cepust KIMHUYECKUX
HabMIOOEeHWIA, B KOTOPbIX NPUMEHSI0Ch 3HAO-
BaCKyJisipHOE NleyeHne a1 OCTaHOBKM KPOBOTE-
YeHUs NPY PaHEHUIX AroguyHon obnacTu, 4To
[aeT OCHOBaHMe NS OueHkKN 3P PEKTUBHOCTU

9HO0BACKYNAPHOro Metoda nedeHua. [Mpak-
T4eckme coobpaxeHns BKIOHaoT yCTpaHeHe
cyLLecTByOLWMX NPOOGEoB B 3HAHUSX U pa3pa-
BOTKy CTpaTeruii no ynyyeH1to NporHosa u ne-
YEeHUs NaUWEHTOB B C/lydasx KPOBOTEYEHUS 13
AroAMYHOM apTepun.

0O0630p NuTEepaTyphbl

ArognyHble apTepun CKIIOHHbI K NOBpeXxae-
HUSIM 1N KPOBOTEYEHUSIM MU3-3a CBOEro aHaTo-
MMYECKOro pacnosIoKEHMS N HENOCPEACTBEH-
HOI BNIM30CTU K KOCTAM Tasa. CumtaeTcd, 4To
TOJIbKO MPU PAHEHUU Manon SroaNyYHOM U rpy-
WEBMOHOM MbIWL, MNOBPEXOEHUSA SBASIOTCS
npoHmkarwymm (12). R. Lunevicius n coasT.
OTMeyaloT, YTO paHeHue ArogmndyHon obnacTu
crnepnyeT paccmatpuBaTb Kak MOTEHUMANbHO
onacHoe ans XXM3HW nospexaeHne. Takme na-
LUMEHTbl O0JKHbI JIEYUTLCS B CTauMOHapax,
VMEIOLLMX XOpOoLlee OCHalleHne U MyJbTU-
OMcumMnanHapHble MeanunHckme bpuragbl ong
BbIMNOJIHEHNS 3HO0BACKYASAPHOM N OTKPbITON
xupyprum (13). NMpn nepBMYHOM OCMOTpPE, OCO-
OEHHO NPU OrHECTPESIbHbIX PAHEHUAX AroAnY-
HOW oGnacTu, NOBPEXAEHUS BHYTPUTA30BbIX
OpraHoB 1 COCYA0B MOIyT ObITb HE BbISIBJ/IEHDI,
B CBA3M C 4YEM BO3MOXXHbl AMArHOCTUYECKUE
owmnbkm (14). PaHeHus arognyHoi o6nacTt co-
MPOBOXAAIOTCH COYETAHHBIMU U MHOXECTBEH-
HbIMW PaHEHUSIMU BHYTPEHHUX opraHos (13).
Hanbonee 4yacTo NoBpeXOaeTca BEPXHSAS Aro-
anyHasa aptepua (BAA) (9). CeoeBpemMeHHasd
M NOJIHOLLEHHas BU3yannaaums noBpexaeHui
COCYyOUCTbIX CTBOJIOB W OPYrMxX OpPraHos
M CTPYKTYP CNOCOBCTBYET COKpaLLEHWUIO avar-
HOCTMYECKOro Neprnoga v Ciy>Xut OCHOBOW ANs
BblOOpa paumoHanbHON ne4edbHO-anarHocTu-
yeckonm Taktmku (16). MNpu n3onmpoBaHHOM
PaHEHNN AFOOVNYHOWN apTepum KPOBOTEYEHUE
NpoaoKaeTcs, Noka AaBfEHNE B reMaToOMe He
CTaHeT paBHbIM OABMIEHUIO B apTepun, a npu
paHeHnn apTepumn 1 BeHbl GopMUpYyeTCH apTe-
puvoBeHo3Has ductyna (AB®) (17). B Heckonb-
KMX Crny4asax coobLaeTca O paHeHUN arogmy-
HOM obnacTtn 6e3 BbiIBNEHUS KPOBOTEYEeHUs,
3aTeM 4Yepes3 HEKOTOPOE BPEMS MauMeHThbl No-
CTynalT C 0O6USIbHbIM KPOBOTEYEHMEM U3 pPaH
(18, 19), kak nmpaBuIO, C remMopparnyeckmm
LLIOKOM M MyNbCUPYIOLLEN NCEBOOAHEBPU3MON
(20, 21). AHEeBpPU3MblI ArOAUYHbIX apTepun
ABNAIOTCA PEenkor KINHUYECKOMN HaxOoAKOoMn
1 cocTaBnsoT meHee 1% (22). N3-3a nx pen-
KOCTU MHOIMe XMPYprn npuHMMaloT NCeBAO-
aHeBpU3My sroguyHoin obnactm 3a abceuecc,
X CUMMATOMBbI BO MHOIrOM Cxoxu (tumor, rubor,
calor, dolor), B HEKOTOPbLIX CTaTbsAX ONUCHLIBAIOT
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criy4an BCKpbITUS aHEBPU3M, nyTast Ux ¢ abc-
Leccamm, rnocnie 4yero passuBaeTcst 0OUNbHOE
KPOBOTEYEHME, KOTOPOE CJIOXHO KynmpoBaTb
(23, 24). B ogHOM 13 cTaTen oTMeYaeTcs KPOBO-
TeYeHne N3 arognyHon apTepum NOCIe BHYTPU-
MbILLEYHOW NUHBbEKUWMM, 3aTEM YyAa4YHO 3MOO0an-
3mpoBaHHor (25). CumnTomMaTtmka NOXHbIX
aHeBpU3M ArogmyHonm obnactu Hecrneuympuy-
Ha, C 04YeHb Pas3anNyHbIMU MO BPEMEHU MNPOSIB-
NEHNSIMUN OT HECKOJIbKMX HEeOEsb OO HECKOJb-
KMX NET Nocsie NPUYNHHON TpaBMbl (26).

JleyueHne noBpexaeHnnm SArogunyHbiX apTe-
pUin MPENMYLLLECTBEHHO BbIMOJSIHANOCH Tpaau-
LMOHHBIMU XUPYPrUYECKMMM METOOAMU, TaKn-
MU Kak rnepeBsizka apTepuin, remocrtaTmieckas
TamnoHaga n XMpyprmyeckoe BOCCTAHOBMIEHNE
aptepuin. lNpu TpagUUMOHHOM OTKPbLITOM BMeE-
warenbCcTBe O OCTAHOBKU KPOBOTEYEHUS
N3 ArogM4yHOM apTePUN BbIMOJTHAIOTCS pas3finy-
Hble ornepaTmMBHbIE OOCTYIbI OJ151 €€ OCTaHOBKM.
Ecnn arogmnyHas aptepus noBpexaeHa B gmc-
TarbHOM M CPELHEM OTAENE, TO ee nepeBdas3ka
BO3SMOXHA WM SArOOUNYHLIM pas3pe3om no
Koxepy-JlaHrebeky (27), nnn 6onee npeano-
YTUTEJIbHBIM PACLUVPEHHbLIM ATOAWNYHBLIM [0-
ctynom no lenpwu (27), nnn no Pag3neBckomy—
lareH-TopHy (28). Npn KpoBOTEYEHNN N3 NPOK-
CUMaJibHbIX OTAENOB AroguyHbIX apTepun ans
HaOEeXHOro remocTasa crefyeT BbINOJHUTb
nepeBs3Ky BHYTPEHHEN NnoaB3O0LWHON apTe-
puun n3 BHEBPIOLWMHHOIO gocTtyna no MNMuporosy
(28) nnm nanapOTOMHbIM AOCTYNOM, KOTOPbIN
cuntaeTca 6onee yooOGHbIM MPU COYETAHHbIX
paHeHusax, Tak kak obecrne4ymBaeT pPeBU3NLO
opraHoB xwuBoTa (3). HekoTopble aBTOpbI YyT-
BEpPXKOaloT, 4TO nepeBsalka Tonbko BIA Heno-
cTaTtoyHa M3-3a aHacToMO3a Mexay Arogmy-
HOIN, MOSICHUYHOW, KPECTLLOBOW N peKTasibHOMN
apTepuamMu, KOTOpble MNpPOAOIKaT KPOBO-
cHabXxaTb aHeBpu3MaTUYeCKMii mMeLlok (29).
McTopmnyeckn CnoxXmnocb Tak, YTO XMPYPru-
4yecknin nopxon okasancad 3PPeKTUBHLbIM
B 60pbbEe C HEMOCPEACTBEHHOW Yyrpo30i KpPo-
BoTeyeHus. OgHako 3T MeToAbl HaCcTO CBA3a-
Hbl C MPUCYLLMMN UM pUCKaAMM U NOTEeHUMasb-
HbIMW OCJNIOXXHEHUAMU, SHAYUTESIbHLIM PUCKOM
MOBTOPHOIO KPOBOTEYEHUA U  UHDEKLUN.
Kpome TOro, coobuianocb 0 6onee onuTesnb-
HOM npebbiBaHUM N OJUTENbHbLIX Nepuoaax
BOCCTaHOBJIEHWS MAUMEHTOB, YTO OTpULATESb-
HO CcKa3blBaeTCH Ha pel3ybTaTax Ie4eHus.

B nocnegHue rogbl 3HO0BACKYSAPHbIA MOA-
xon, Obln NpeacTaBfieH Kak WMHHOBALMOHHBIN,
MEHee WMHBA3WMBHbLI METOL NledeHuss apTepu-
aNibHbIX M BEHO3HbIX KPOBOTEYEHUN. OHOO-
BaCKy/FpHbIE NMpouenypbl C MCNOb30BaHNUEM

MeToO0B aHrnorpadunn n amoéonmsaumm no3Bo-
NS0T NOAYYUTb NPSMON OOCTYM K MECTY KPOBO-
TedyeHus n 0obuntbcsa remoctasda. CenektmBHas
ambonunsaumsa — 9To 3HAO0BACKYNSAPHbLIA METOA,
NMO3BOJISAIOLLNIA OCTAHOBUTb TOK KPOBU B HEOO-
XOOMUMOM apTepun NyTeM BBEEHVSA B MPOCBET
cocyna amM060M0B UM TPOMOOrEHHbIX XUMU-
Yyeckux npenapartoB unm cnuvpanen. Ouar-
HOCTMYyeckasa aHrmorpadus rno3BoNseT NOEH-
TMONUMpoBaTh MOBPEXAEHHYIO apTEPUIO
(akcTpaBasauud, aHespuama, ABD) c nocne-
ayoulen ee ambonusaupent (30). Ana ambonun-
3auMn MOTryT UCMOJIb30BATLCS Pa3/INyHbIE Ma-
Tepuanbl: TPOMOUH (31), cnupann, HaayBHble
OannoHbl N OKKIOAEpPbl pasfnMyHOro auva-
meTpa (32). dmbonusauns MoXeT TakxXe Bbl-
MOJIHATLCS C LEeSbio reMocTasa 1 ganbHenwen
6e3onacHon pesekumen aHeBpusmbl (33).
Mo MHEHWIO 0OHOro N3 aBTOPOB, AHO0BACKY-
NSAPHbIA METOL MPUBEN K YIYYLLIEHUIO PE3YSb-
TaTOB B OCTAHOBKE KpoBOTe4YeHUs (25), MeHb-
LIEMY KOJIMHECTBY OCJIOXHEHUI © 6Gonee
KOPOTKUM Nnepuoagam BOCCTaHOBNEHMS. [pyron
aBTOpP OTMETWUN CHUMXKXEHME PUCKaA UHDEKLNN,
OTCYTCTBME HeobXoOAMMOCTU OOLIMPHOro
BMELLATENLCTBA N ATPOrEHHbIX MOBPEXAEHWNN
HEpPBOB M aptepuin (34). DHOOBACKYNSpHOE
fleyeHne aHeEBPU3M ArO0ANYHOM apTepum Mo-
3BONSIET 3HAYUTENbHO CHU3UTb CMEPTHOCTb
MO CpPaBHEHMIO C OTKPbITOW xupypruen (35).
B HacTodwee BpeMda MeToObl UHTEPBEHLM-
OHHON XUPYpPrnm BCE Halle WCMNOJIb3YITCH
y MauneHTOB C NOBPEXOEHNSAMU KPYMHbIX Ar0-
ONYHbIX apTepuin (36).

CyliecTByeT HeQOCTAaTOYHO UCCNed0BaHUM,
KJIMHNYECKMX HABMIOAEHWI, NOCBSALWLEHHbIX UC-
KJIOYNTENBHO MCMNONIb30BAHUIO 3HA0BACKYSAP-
HOro NoAxo4a NMpm KPOBOTEYEHUAX U3 AroanY-
HOW apTepun.

LUenb nccnepoBaHus: NnpoaHannM3mpoBaTb
pe3ynbTaTbl 9HA0BACKYSIPHOMO IeYEeHNs Y na-
LMEHTOB C NOBPEXAEHMNAMMN ATOONYHONM apTe-
pun.

MaTtepuan n metoabl

McecnepoBaHue 6b1510 0400pPEHO 3TUHECKUM
COBETOM yupexaeHus. Cornacve naumeHToB
ObIJ1I0 NONYYEHO, JIMYHOCTbL NALMEHTOB OCTaBa-
NOCb KOHpUAEHUMaNbLHOW. Kputepusamu BKItO-
YeHUs NauVeHTOB ABMSINCbL PaHEHUS Aroany-
HOM 06N1acTU 1 BbIMOJIHEHME Y HNX 3HO0BACKY-
NSPHbIX BMELaTeNbCTB.

MpoaHanmaupoBaHbl 12 NauMEHTOB, BKJIO-
YEeHHbIX B WCCegoBaHME, MYXCKOro nona,
C OFHEeCTpEesIbHbIMW WUAN OCKOJIOYHbIMU paHe-
HUAMW ArogM4Ho obnacTtu. Bo3pacT paHeHbIx

SHaoBackyIipHOE JIe4EeHVE KPOBOTEHYEHUSI N3 SroANYHOM apTepun:
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BapbupoBan ot 22 0o 44 net. B 75% cnyyaeB
nospexaeHHom sendanacek BAA, B 16,7% — HUX-
HA9 aroguyHas apTtepusa u B 8,3% — 3anupa-
TenbHas aptepus. B nonoBuHe cny4aes naum-
€HTOB O0CTaBWU/IN C FEMOPParn4€CKMM LLIOKOM.
B Hawmx knanHM4yecknx HabnooeHusax nns
ambonusaumn apTepuin NCNosib3oBasIUChb Crn-
pann B 58,3% cnyyaeB, okknogepbl B 16,7%
1 BHyTpMapTepunanbHOe BBEAEHME remMocTaTu-
4YecKoW KonnareHoBow rybku (konnareH, 6op-
Has kmcnoTta, HuTpodypan) B 25%. JlyyeBon
[OCTyn NpeBanuMpoBas Hag oCTajibHbIMU U CO-
ctaBun 50%, 6enpeHHbI O0CTYrn COCTaBAs
25%, nneveBon — 16,7%, Tonbko B 8,3% cnyya-
€B COCTaBW/1 BHYTPUOPIOLWHOM A0CTYN C MyHK-
umen HenocpeacTeeHHo B BIA. CpeaHuin cpok
[0 BbINOJSIHEHNS OMNEPaTUBHOINO BMELLATENb-
ctBa coctaBun 15 gHeln. Tonbko y AByx 60b-
HbIX HaGNI04aN0Ch N30/IMPOBAHHOE NOBPEXAe-
HME AroAM4yHON apTepun, y OCTasnbHbIX OblIO
coYyeTaHHOE MOBPEXAEHME HECKOJIbKMX opra-
HOB N CUCTEM.

MepBbIM STanomM nNpu 3HAO0BACKY/ISIPHOM
BMELLIATENbCTBE BbIMOJIHANACh AMArHOCTMYEC-
Kas aHrvorpadusa ang suayanmaauym noBpex-
[EHHOW apTepumn, ee nokanmaauum u nNpoTs-
XeHHOCTU. Nocne obHapyXeHMsa MecTa KPoBO-
TeYEHUS MPUMEHSANNCH Pa3NNYHbIE METOAbI
ambonusaumun, 4Tobbl OCTAHOBUTbL MATOJSIOMN-
YECKUI MPUTOK KPOBW K MOBPEXOAEHHOMY
y4yacTKy apTepun.

MpencrtaBasgemM HECKObKO KITMHUYECKMX Ha-
61100EHNIN paHEHUS AarognyHon obnactu ¢ no-
BPEXOEHVNEM apTEPUI ArogMyHoi obnacTu.

KnuHuyeckoe HaGnogeHue 1

MauneHT 1995 roga poXxaeHusa AOCTaBNEH B ro-
cnnTasnb C AMAarHO30M: OFHECTPESIbHOE OCKOJIOYHOE
MPOHMKAIOLLLEE PAHEHME AroaMYHOM 061acTu 1 Tasa
cneBa C MNOBPEXAeHMeM 3abploLIMHHOIo oTaena
MOYEBOIO My3bIpsi, MPSIMON KULLIKN, 3a6PIOLINHHOMN
napaBe3nkanbHOW rematomon. OrHecTpesfbHbIN
rnepesnoMm 60KOBOM MacChl KPecTUa 1 NOAB340LLUHOM
KOCTM cnesa. B rocnutane BbiNonHEH psag onepa-
UMn: nanapoToMusi, PEBU3UA OpraHoB OpPHOLLIHON
nosiocTn 1 3abpPIOLLMHHOW NapaBe3vKanbHOM remMa-
TOMBbI, yLLIMBaHE 3a6pPIOLWMHHOIO paspbiBa 3a4HEN
CTEHKM MOYEBOro ny3bipsi, OECEPO3NPOBAHHOIO
ydacTka npsMon KULLKW, OPEHUPOBaHME BPIOLLIHOWN
MoOSIOCTM, ANUUNCTOCTOMUS, SlanapocToMus; pena-
napoToMusi, PEBM3US OPraHOB OPIOLLHOM MOMOCTU,
HedpocTOMUA CcneBa, caHaums M APEeHnpoBaHUe
OpPIOLLIHOM NONOCTU; CaHaLMOHHas penanapoToMus,
YCTpaHeHmne CTPaHrynauMOHHOM YaCTUYHOW KumLley-
HOW HENPOXOAVUMOCTU, PEBU3NA MOYEBOIrO Ny3bIps,
BTOpUYHaAA xupyprudeckas obpaboTtka paHbl. Bo
BPEMS OYEPEAHO BTOPUYHOW XMpypruyeckom ob-
paboTKK paHbl ArOANYHON 06/1aCTM CieBa Ha4Yanoch
KPOBOTEYEHME N3 PAHEBOr0 KaHana, Bu3yaam3npo-
BaTb M MEPEBA3aTb COCYA HE yAanoCh, BbIMOJIHEHA
Tyrasi TaMrnoHaga paHbl, NayMeHT AOCTAB/IEH B PEHT-
reHonepaunoHHyto. B KNMHMYecKOM aHannse Kposu
OTMEYEHbl MPU3HAKN aHEMUWN CpefHEeln CTeneHu
TaxxkecT (Hb—79r/n,0p. - 2,7 + 10%/n). BbinosiHeHa
aHrnorpadpusa BIMA cnesa, BM3yannsampyeTcsa 3KC-
Tpasasauws ns BAA (puc. 1). ng ocTaHOBKM KPOBO-
TEYEHUNS MPUHATO PELLUEHVE BbIMOJHUTL MMMIaHTa-
uuio cnupanen B BAA cnesa. Aptepuss amb0onmnsu-
poBaHa, KPOBOTEYEHME KYMMPOBasoCb (puc. 2).

Puc. 1. Cyb6TpakumoHHas aHrmorpaMmma tasa (Kpyrom
OTMEYEH MOBPEXAEHHbIM Y4aCTOK BEPXHEN AroAMYHON
apTtepun).

Puc. 2. Om60113mpoBaHHas BEpPXHSAS aroguyHas apTe-
pusi (KPYromM OTMEYEH yyacTok, rae Obina aKcTpaBasa-
ums).
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Ha 2-e cyTkm nocne onepauuy TamMmnoOHbl U3 PaHbl
yAaneHbl, NPOAOJIKEHbI MJIAHOBbIE MNEPEBA3KU
1 ne4veHwue. Nocne ctabunusaumm n BOCCTaHOBNE-
HMS NauMeHTa BbINOSIHEHbI yaaneHne MHOPOAHOro
Tena u3 ArogmMyHoln obnactu cneea M nepecajka
KOXHOro Jfiockyta B obnacTtb gedekra SroamyHomn
obnactn cnesa. B panbHenwem nauneHT BbiNMcaH
Ha peabunuTaumio.

KnuHnyeckoe HaGnogeHne 2

MauneHT 1996 roga poXxaeHus OoCTaBfeH B rOC-
nuTanb C AMarHO30M: MHOXECTBEHHbIE OCKOJIO4YHbIE
PaHeHUs MArknx TKaHem NIeBON BEPXHEN N HUXKHEN
KOHe4yHocTen. lMpoHukaoulee paHeHme Arogmu4yHomn
obnacTtun, Tasa cneBa, 0C/I0XHEHHOE 06pPa30BaHNEM
JIO)KHOW aHEeBpPU3Mbl JIEBON ArOAMYHON apTepuun
M HeBpoMnaTUn cepanuHoro Hepea. B aHamHese
OCKOJIOHHOE paHEeHME NEBON BEPXHEN N HUXKHEW KO-
HeyHocTen, Tada. BoinonHeHa MCKT-aHrnorpadpus
OpIOLLIHOM NONOCTW U Tasa, NPu KOTOPOI onpeaens-
IOTCS MHOXECTBEHHbIE METaIN4ECKNE OCKOJIKMU
B MSAMKMX TKaHAX AroguyHoONn, npe- u napacakpanib-
HO obnactn c o00eux CTOPOH, 3IKCTpaBasaums
KOHTPACTHOrO BELLECTBA B CTPYKTYpE SrogmM4HOmn
obnactn cnesa (puc. 3). Mo gaHHbIM Y3U aroany-
HOW obnacTtu BU3yanu3MpyeTcsli aHeBpu3aMaTuye-
CKO€ pacLLUMpPEHME B BEPXHEM KBaapaHTe pasmepa-
Mn 50 x 48 x 40 MM C BbIpaXeHHOW nynbcaumen
(puc. 4). B knnHn4yeckom aHanmse KPpoBM OTMEYEHbI
NPWU3HaKM aHeMUK nerkom ctenenm Tsaxectu (Hb —
121 r/n, ap. — 4,6 - 10'2/n). PaHeHOro TpaHcnop-
TMpOBaNMW B PEHTreHonepauuoHHy, rae npu
aHrnorpadunm apTtepuin Tasa BU3yannsmpyeTcs
(nynbcupytlowas remartoma) nceBAOaHEBPU3MA,
MCTOYHUKOM KoTopowm sasnsetca BAA (puc. 5).
JlocTyrnom 4epes nyyeByld apTEPUIO BbIMOJSIHEHA

Puc. 3. MCKT-aHrnorpamma Ta3a (CTpenkon ykasaHa
rncesLoaHeBpM3Ma BEPXHEN AroANYHON apTepum).

cenekTMBHasa kaHynauus nesoii BAA. [na ambo-
nM3aunn 1cnosib3oBaHa remMocTaTudeckas ryoka,
BBEJEHHAs 4epe3 KaTeTep B MPOCBET apTepuu.
Ha KOHTPONIbHOM aHrmorpamme crarHaums KpoBO-
TOKa B BAA 1 oTCcyTCTBME KPOBOTOKA B NCEBAOAHEB-
pu3me (puc. 6). Hepes Heaento BbIMOSIHEH ynbTpa-
3BYKOBOW KOHTPOJIb ArOAMYHOM 06n1acTn cneea, Bbl-
siBfleHa rnocTTpaBMaTuyeckas aHeBpusma BHA
C NpU3HaKkamm OKKJII031KN, KDOBOTOK HE PEFNCTPUPY-
eTcs. 3aTeM BbIMOJIHEHbI yOaNeHNne MHOPOAHbIX Ten
(OCKONKOB) N3 MArkMX TkaHel B 06s1aCTVU IEBOTrO
TazobeapeHHOro cycraea 1 Ta3a, BCKpbITUE rema-
TOMbl gocTynoMm no Pap3meBckomy-lareH-TopHy,
caHauus, opeHnpoBaHue. lNocne 3aXmnBNeHUsa paH
naumeHT BbiNMcaH Ha AanbHEeNLWuin atan peabunu-
Tauun.

KnuHunyeckoe HaGnogeHne 3

MauneHT 2001 ropa poxaoeHusa Mosy4ymsl 0CKO-
JIOYHOE OrHEeCTpPeNibHOE paHeHue MOSICHUYHOW 06-
facTu 1 Ta3a cnesa C NoBpexaeHnemM TOHKOM U CUr-
MOBUOHOWN KULLKW, C MNepenoMoM rpebHs neson
noaB3aoLHon koctu. AoctaBneH B Prey “HMULL
BMT LBKI um. A.A. BuwuHesckoro” MO P®, Beinon-
HeHbl onepaumn: nanapoToMunsl, PEBU3NSA 1 CaHaLNS
OpraHoB OpPIOLWIHOW NOSOCTU, pe3ekuus ydacTka
TOLLEN KULLIKN C HaNOXEeHNEeM MeXKULLEYHOro aHa-
CTOMO3a, ywmrBaHue edeKkToB CUrMOBUOHOM KNLL-
K1, ApeHnpoBaHue BGPIOLLIHOM NOMOCTU; penanapo-
TOMUS, PEBM3NSA 1N caHaUMsa OpraHoB OPIOLLHONM Mo-
NIOCTM 1 3abpIOLIMHHOINO NpPOCTpaHCTBa CleBa,
nanapoctomua. Npm BTOPUYHON XMpypruyeckom o06-
paboTke paH NOsICHMYHOM obnacTu cnesa, obnacTtum
Taza cfieBa BO3HMKIIO KPOBOTEYEHUE N3 HEU3BECT-
HOFO WCTOYHMKA, BbINOJIHEHA Tyras TamMmnoHaga
paHbl, KPOBOTEYEHME OCTAHOBWJIOCb, MaumeHTa

«D=50.4 mm
+D=48.9 mm

Puc. 4. Y3U ncesnoaHeBpU3Mbl SroguyHon aptepumn

SHaoBackyIipHOE JIe4EeHVE KPOBOTEHYEHUSI N3 SroANYHOM apTepun:

KOMITJIEKCHOE VCC/Ie[0BaHNE Cepum HaboaeHnii

cnesa.



WMHTEPBEHLINOHHAS AHITMOJ1I0MNA

Puc. 5. Cy6TpakumMoHHaa aHrmorpammMa aptepuii Tasa
(cTpenkon nokaszaHa NCeBOOAHEBPU3MA U3 BEPXHEN
AroANYHOM apTepun).

TpaHcnopTmpoBanu Ha KT-anrnorpaduio tasa, npu
KOTOPOW BM3yann3npoBanacb MNcesgoaHeBpusma
arognyHon aptepun n3 BAA (puc. 7). Hepes oeHb
BbINOJIHEHA o4yepeaHas obpaboTka paH, Npu KOTo-
POl KpOBOTEYEHME BO30OHOBUIOCH, OCTAHOBUTL
€ro He yganocb, nauyyeHTa 4OCTaBuM B onepaum-
OHHYIO, BbIMOJHUAN CPEeaHEeCPEOMHHYIO Nlanapo-
TOoMMIO, Bblaenunn BIMA v nepexann ee 3aXUMOM.
PeLueHo 6b1110 BbINOMHUTL aHrnorpaduio BAA cnesa
1 ee amboan3aumio. BbinosnHeHa NyHKUUS BblOENeH-
Hov BINA cneBa, 3aBegeH MHTPOABIOCEP, MPOBOAHMK
1 N0 HEMY KaTeTep, BbIMOJSIHEHA aHrmorpadwus apTe-
pun Tasza Ha NepenBuKHOW aHrmorpadpuyeckomn
ycTaHoBke (C-gyra), Ha KOTOPOW BU3yanu3upyeTcs
3KCTpaBasauus C MCeBO0aHEBPU3MON U3 BETBEN
BAA (puc. 8). KateTep 3aBeneH cenektmeHo B BAA,

Puc. 7. MCKT-aHrnorpamma tasa (ctpen-
KOV nokasaHa ncesgoaHespuama BAA).

Puc. 8. Cyb6cTpakumoHHas aHrmo-
rpamMmma apTepuin Tasa (cTpenkamu
nokasaHa nceBgoaHeBpM3aMa u Kpo-
BOTEYEHME N3 Hee).

Puc. 6. KoHTponbHas cyGTpakUMOHHAs aHrmorpamMmma
BEpXHelr AroguyHon apTepun cnesa nocne ambonum-
3aumMn remocTtaTnyeckon rybkoi (CTpenkoi ykasaH
y4acTok 3MB0N3MPOBAHHOM BEPXHEN AroanyHol apTe-
pvn 1 OTCYTCTBME KPOBOTOKA B MCEBO0AHEBPU3ME).

BbIMOJSIHEHA €e 3MbonmM3aumsa MUKPOCMMpasblo.
Ha KOHTPOJSIbHOM aHrmorpamme KpOBOTOK no BHAA
cneBa He BM3yanmaupyeTcs (puc. 9), KpoBOoTeYeHne
npekpaTunocb. Katetep, NpoBOAHWK, MHTPOOLIOCEP
yAaneHbl, HanoxeH woes Ha BIA. NocnoiHoe yuwinea-
HVe paHbl. B nocneayowem nauneHT 6bia BbinNvcaH
Ha panbHenLWwnin atan peadbunutaumn.

KnuHunuyeckoe HaOnoaeHve 4

PaHeHbln 1979 roma poXxAeHusa [ocTaBfieH
B PEHTreHONnepaLmoHHY0 C OCTPOM KPOBOMOTEPEN
M3 paHbl MO 3agHEN MNOBEPXHOCTU NOAB3A0LLHOMN
KOCTW. B aHaMHe3e coyeTaHHOE OCKOJIOYHOE paHe-
HMe roJIoBbI, XMBOTA, Tasa; NnesbBMoabaoMuHaNb-
HOe paHeHne ArogmM4yHon obnacT ¢ NOBPEXAEHU-
eM Bocxoasuen 060404HON KULLKKW, 3abpoLIVH-

Puc. 9. KoHTponbHasa aHrmo-
rpaMmma nocne MmnaaHTauum
cnvpanu (CTpesikon nokasaHa
3aM060/IM3NPOBaHHAs BEPXHSS
aroguyHas apTepus m OTCyT-
CTBUE KPOBOTEYEHUS U3 HEE).
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Puc. 10. MCKT-aHrnorpamma Tasa
(cTpenkon ykasaHa ncesBoOaHEBPU3-
Ma C 9KCTpaBasauven).

Punc. 11.
aHrvorpamma

apTepun).

HOM remaTtomMoOi npaBoro OOKOBOro kaHana,
OrHEeCTpEeNibHbIM AblpYaTbiM MNEPEIOMOM  Kpbiia
noaB3O0LWHON KOCTWM crnpaea. Ha npegbioylimx
aTanax OblIM BbINOJSIHEHBI OMepauun: nanapoTo-
MUSl, PEBU3NS OpraHoB OPIOLWHOM MNOJIOCTU.
YpaneHve MHOPOOHOro Tesia CTEHKU BOCXOAALLEN
060404HOM KMLWKK. YILMBaHWE TOYeYHOro gedekTa
CTEHKN BOCXoasLLen 060404HOM KnLLKU. BekpbiTue,
caHaums n gpeHnpoBaHme 3abpOLMHHON remaTo-
Mbl, FeMaTOMbl NapaHedpanbHONM KneT4yaTku, cnpa-
Ba. CaHauua v apeHmnpoBaHmne GPIOLLHON NOMOCTU.
NanapocTtomua. MNepBunyHaga xmpypruyeckas obpa-
6oTKa paH.

B rocnutane BbinonHeHa KT-anrnorpadusa Tasa,
HUXKHUX KOHEYHOCTEN, NPU KOTOPOI BU3yanmn3npo-
Ba/IMCb JIOXHbIE NMOCTTPaBMaTUyeckme aHeBpPU3Mbl
BAA cnpaga (puc. 10). MNpuv BLINONHEHUN BTOPUYHON
Xmpyprudeckon o6paboTkn paHbl Mo 3aaHen Mno-
BEPXHOCTW Kpblfla MoaB3AOLWHON obnactu npu
yAaneHun TamMmnoHa U3 paHbl Ha4anoCb KpoBoTeYe-
HMe, paHy MNJOTHO 3aTaMMOHMPOBaIN A1 OCTaHOB-
KN KPOBOTEYEHUS, NaUMEHTa 9KCTPEHHO AOCTaBUIN
B PEHTreHOoNepaunoHHY0, rae BbIMOJIHEHA aHrmo-
rpacdusa BINA cnpasa nyyeBbiM AoCTyrnom. Bugya-
nu3mpoBanacb NceBgo0aHEBpPM3MaA M IKCTpaBasa-
uma n3 BAA cnpasa (puc. 11). B BAA cnpasa aons
OCTaHOBKM KPOBOTEYEHUSI MMMaHTUpoBaHa aM0b0-
nu3aumoHHasa cnuvpanb. Ha KOHTPONbHOW aHrmo-
rpamme BHAA okknio3mpoBaHa OT CpenHen TpeTwu,
rnceBOaHEBPU3MA U KPOBOTEYEHME KynMpPOBaHbI
(puc. 12). MauuyeHT Yyepe3 HekoTopoe Bpemsi Obis
CTabuamM3npoBaH U BbINUCaH Ha peabunmtaumio.

Cy6TpakunoHHas

apTepum
(cTpenkonnoka3aHanceBoaHEB-
pu3mMa n3 BEpXHen aroanyHom

Puc. 12. KoHTponbHas cy6TpakunoH-
Has aHrmorpamma rnocne ambonusa-
UMM CAnpanblo BEPXHEN ArogmyHom
apTepun (CTPenkon ykasaHa amboaum-
3MPOBaHHAs BEPXHAA ArogmyHas
apTepusi, OTCYTCTBME KPOBOTEYEHUS
1 KPOBOTOKA B NCeBA0aHEBPU3ME).

Tasa

Pe3ynbTaThbl

Mocne TwarensHoro otbopa 1 BCECTOPOH-
HEero aHanusa npencTaBfieHHbIX HabnaoeHUNA
pesynbTatbl noareepannan 3O E@PEKTUBHOCTb
3HO0BACKYNAPHOro MeToda B IeYEeHUN KPOBO-
TeYeHUNn U3 arogmn4Hon aptepun. B Hawmx Ha-
6noaeHnsx BceM naumeHTam Oblna nposeaeHa
ambonusauns 6e3 HeobxoaMMOCTU nepexona
K OTKPbITOM onepaumm, 4To ykadbisaet Ha 100%
yCnewHocTb npouenypbl. bonee Toro, 4To Ka-
CaeTCyd HernocpencTBEHHbLIX Pe3ynbTatoB Mo-
cne npoueaypbl, TO B nocfieonepauyioHHOM
nepvoae rnpu3Hakos peunanea KpoBOTEYEHUSA
He Habnopganocb. Bo Bcex KIMHUYECKUX Ha-
6NI0AEHUSX MAUMEHTbI NPOAEMOHCTPMPOBAN
OT/INYHbIV OTBET Ha 9HOOBACKY/SpPHOE BMeLla-
TenbcTBO 6€3 Kakmx-nMbo MHTpaonepaLyoH-
HbIX M MOCAEOoNnepPaLUnNOHHbIX OCIOXKHEHWUN.
PesynbraThl HabnAeHWs 2 elle pa3 NnoaTeep-
OV NpenmMyLLecTBa 9HA0BACKYNSPHOro noa-
xopa. KnuHuyeckme HabnwogeHua 1, 3, 4 noa-
YepKHYNM 9P EOEKTMBHOCTb 3HO0BACKYNSPHOIO
MeToOa B CJTOXKHbIX KITMHNYECKUX obcToaATENb-
CTBax Npuv reMmopparn4yeckom Lwoke. MNMauneHTbl
NPOAEMOHCTPUPOBaNM CTabunbHyto dasy Bbl-
3[0POB/IEHUsI 6E3 OCNTIOXXHEHWIA, YTO NOATBEPXK-
naeTt 6e30MacHOCTb M HAAEXHOCTb Hallero me-
ToAa B CHOXHbIX cuTyauusix. Mpu cpaBHEHUM
HabnoOeHnn BbiSBUIACb 3aKOHOMEPHOCTb,
ykasblBatowasa Ha apdeKkTMBHOCTbL U Gesonac-
HOCTb 9HOO0BACKYAPHOrO0 MeToda B JlIeYeHUn
KPOBOTEYEHUIN N3 ArOANYHON apTeEpUN.

SHaoBackyIipHOE JIe4EeHVE KPOBOTEHYEHUSI N3 SroANYHOM apTepun:
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OGcyxneHue

Llenblo paHHOro nccnenoBaHusa Oblio U3y-
yeHne 9PPEKTUBHOCTU I3HOOBACKYNSAPHOrO
MEeToda B KOHTPOJIE KPOBOTEYEHUS U3 Aro-
OVYHON apTepun. PesynbTaTtbl, MNOJlyYEHHbIE
B NpencTaBneHHbIX HabnoaeHnsax, NoaTBEpPXK-
JatloT noTeHuman 9Toro Metoaa kak apexkTns-
HOMO N MEHEee VMHBAa3MBHOIO aJibTEPHATUBHOIO
BMewatenbcTea. OCHOBHbIM NoKa3aTesnem Ha-
6n100eHNs cTan BbICOKMA YPOBEHb YCMELUHO-
CTn npouenyp. Y Bcex nauyeHToB ambonmaa-
ums npowna 6e3 HeobxoaANMOCTU OTKPbLITOrO
XUPYPruyeckoro BMewarenscTea. bonee Toro,
rnokasaHa ycTomymBagd TeHOEeHUUs K adpdek-
TUBHOMY remMoCTady, YMEHbLUEHUNID OCJIOXHEe-
HUI U COKPALLEHMNIO CPOKOB BOCCTAHOB/EHUS.
OTun pesynabTaThl XOPOLLO COMMacyloTCs C cyLle-
CTBYIOWMMN ANTEPATYPHbIMU AAHHBbIMU, MNO-
CBALWEHHBIMY 3HOOBACKY/IIPHOMY JIEYEHMIO
apTepuasnbHbIX KDOBOTEYEHUI B OPYrX aHaTo-
MUyeckux obnacTax. Bbicokas pesynbraTtvB-
HOCTb, CHWXEHWe MOoTPebHOCTM B mMepenunea-
HUKN KPOBW N Bonee KOpoTkoe npebbiBaHME
B CTauuoHape COOTBETCTBYIOT pe3ynbraram,
paccMOTpeHHbIM Ha aTane ob63opa nuteparty-
pbl. B Hawmnx HabnoaeHusax ycnex ambonuaa-
umin coctasmn 100%. Mbl cornacHbel ¢ aBTopa-
MU, KOTOpPbIE PEKOMEHAYIOT paccMmaTpuBaTb
NPOHMKaOWME MNOBPEXAEHNS Aroauvl, Kak
ornacHble O XWU3HW, MokKa uccrenoBaHus,
Takue Kak KoMMbloTepHass TomMorpadus, He
nokaxyTt obpatHoe (10, 18, 37). Npwn noBpex-
OEHUN apTepuii Tasa M AroguyHom obnactu
WHTEPBEHLUMOHHOE JIeYeHNE O0JIKHO paccMmar-
punBaTtbCA B MnMepByld odepenb. R. Lunevicius
M COaBT. TakKXke pacCcMaTpuBalOT UHTEPBEH-
LLMOHHOE 3HO0BACKYNAPHOE NIeYEHUE MOBPEX-
OEHHbIX COCYA0B Aroamy, Kak nepeylo “npoue-
OypY KOHTPOJIS MOBPEXAeHUIA aroanyHblx ap-
Tepuin” (13). dmbonuzauus sasnaeTca bonee
Wwagauwmm MeTogomM no CpaBHEHUIO C Tpaau-
LMOHHBIM OTKPbITbIM BMELLATESIbCTBOM, Tak
cumTaloT U Hawm 3apybexHble konnern (38).
OpHako orpaHMYeHHOEe KOJIMYEeCTBO MUCCneno-
BaHUN MMEET peluatollee 3HavYeHne gns npa-
BWIbHO MHTEpNpeTaumm 3TUX Pe3ybTaToB.
Kpome TOro, He 6bin BKJIHOYEHbI A0SITOCPOY-
Hble pe3ynbTaTbl HAbNAEHNS 3a NaUMeHTaAMMU,
4yTO Morfo 6bl gaTb 6onee rnybokoe NMoHMMa-
HME YCTOMYMBOCTU NOJIOKUTENBHbLIX Pe3ysbTa-
TOB U MOTEHLMaNbHbIX MO3OHUX OCNOXHEHUIA.
B knnHM4yeckoMm HabnoaeHun 2 OeMOHCTPU-
pyetca npumep 3dpdekTuBHON OGe3onacHomn
amMbonnsaunm arogn4yHon apTepmn ¢ gasnbHen-
WM TPaAULMOHHBIM 4PE3ArOANYHbIM OOCTY-
MOM W BCKPbITUEM, YAaNlEHMEM, CaHauuen

rematomsbl. B.A. Mutuw n coasT. (39) npeacTta-
BUIN aHasnornyHoe HabniogeHue, HO BMECTO
OTKPbLITOr0 4pe3daroguyHoro BCKPbITUA rema-
TOMbI BbINOJIHU/IN SHOOCKONMYECKOe yaaneHue
remMaTtoMbl, 4HTO MO3BOAVAO NMAUMEHTY B KOPOT-
KMe CPOKU BEPHYTbLCA K MOJIHOLEHHON 0ObIYHOMN
XN3HW, a Bpadam A00UTbLCS XOPOLLEero Kocme-
TUYeCKOro pesynbTara. HecmMoTpsa Ha 3Tu orpa-
HUYEHUS, KapTUHa, NpeacTaBfieHHasl B Hallen
Cepumn KINHUYECKNX HaOnNoOeHnin, sIBNSeTcs
BaXKHbIM [OMOJIHEHVUEM K pacTyLLemMy oObemy
nmMTepaTtypbl, NOATBEPXAAIOLWEN MONE3HOCTb
3HA0BACKYSIPHbIX METOO0B.

XoTtenockb 6bl OTMETUTb, 4TO 0 CUX NOP OC-
HalLEHVEe KIVMHUK HE MO3BOJISET B HEKOTOPbIX
pernoHax Poccuu BbINONHATL 3Mbonusaumto
aptepuin. Onepaumm BbIMOSHAIOT NO Tpaanum-
OHHON mMeToamke (40), TONbKO Onarogaps
BbICOKOMY npodeccrnaHannamy xXmpypros
CMEPTHOCTb HeBbIiCOkad. Mbl cuuTaem, ecnu
npu peBu3nn AroanyHomm obnacT CTaHOBUTCS
O4YeBMOHbLIM apTepuanbHbIi XapakTep KPOBO-
TeyeHus, rnybokoe pacronoXeHne ero NcTou-
HUKA, PEBU3UIO PaHbl criegyeT NpekpaTuTb U
TYyro 3atamMmnoHmpoBaTtb. [lauyeHTa cpasy xe
OOCTaBUTb B ONMEPALMOHHYIO 1 BbINOAHUTL Ana-
FHOCTMYECKYIO aHrnorpaduio Ta3a, npu BbIsSIB-
NEHUN NCTOYHMKA KPOBOTEYEHUS CnenyeTr aM-
6onnaupoBaTtb ero. K coxaneHuio, He pa3spa-
0oTaHa AuarHocTu4yeckasl TakTuka BeaeHus
MauMeHTOB C WN30JIMPOBAHHBLIMU PaHEHUSMU
arogudHon obnactun. KoHeyHo, nNpu OCTPbIX
COCTOSAHUSIX, TAKMX Kak KPOBOTEYEHMe, nepwu-
TOHUT, KOTOPbIE MOryT CONYTCTBOBATb MPOHU-
KaloLWyM paHeHnsIM aAroamdHor obnacTtu, na-
umeHTa cnenyeT 6paTb Ha onepauuio, o4HaKo
B HEKOTOPBbIX Cy4asax 3TU SBJIEHMNS Pa3BMBalOT-
CA MEOJSIEHHO M WUX MOXHO MpPOonyCTUTb.
KnnHunyeckme cMMnTOMbI NOBPEXAEHUA Ta30-
BbIX OPraHOB NPOSBASAIOTCS MeOJjIeHHO, MHOraa
TONbKO Yyepes 48 4 (41). HekoTopble OpMEHTU-
pyloTCs Ha AaHHble GU3MKanbHOro OCMOoTpa
M KIMHUYeckme gaHHble (8), Habnogas 3a na-
uMeHToM 48 4, nocse 4Yero BbINMUCbIBAIOT, €CIN
He ObINO KJIMHUYECKNX MPOSBIIEHUM OCNOXHE-
HUIN, a gpyrue cpasy Xe BbINONHAIT AnarHo-
CTuyeckyto nanapotomuto (42, 43). Mbl cunta-
eM, 4TO npu NtoOOM paHEeHUN AroamnyHom 00-
nacTty HeobxoaMMO MPOU3BECTU TLLATESbHbIN
dn3nKanbHbI OCMOTP, 3aTeM BbINOJHUTb
MCKT-aHrvnorpaduio ana To4HOro onpegene-
HUS MOBPEXAEHHbIX TKaHen, KOJIOHOCKOMUIO,
3KCKpeTopHy yporpaduio n Y3 opraHos
Masoro Tasa, NpoBoaMTb HabnwgeHne 3a na-
LumeHToM B TedeHme 48 u. R. Lunevicius 1 coasrT.
(13) pazpaboTann anropmuTM NeYeHuUs NpoHu-
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KaloLMX MOBPEXAEHUIN arogu4vHoir obnacTtu.
OHM cUMTAalOT, YTO 3KCTPEHHYIO NanapoTOMUIO
cnegyeT BbIMOSHATL NMpu: 1 — reMonepuToHey-
Me, CBSI3aHHOM C HecTabubHOCTbIO reMoau-
HaMMUKM U LLIOKOM; 2 — NOBPEXAEHUN 00LLINX,
HaPYXHbIX U BHYTPEHHUX MOAB3LA0LUHbLIX COCY-
[0B C HECTABMIbHOCTBIO FEMOMHAMMKM, KOraa
9HA0BACKY/ISIPHbIE METOLbI JIEYEHUA HE MOTYT
OblTb MPUMEHEHbI; 3 — reHepasn3oBaHHOM
neputoHnTe; 4 — NOBPEXAEHUUN BHYTPUOPIO-
LWWMHHOIO MNPOCTPAHCTBA Ha BCIO TOJILWY WU
BHEOPIOWMHHOIO OTAeNa KulevyHuka, nopg-
TBEPXAEHHOM KJIMHUYECKN, 3HAOCKOMUYECKU
WM PEHTFEHONOrMYeckn; 5 — BHYTPUOPIOLLINH-
HOV nepdopaumm MOYEeBOro nyabipd. Takxe
R. Lunevicius n coaBT. OTMeYaloT, 4TO onepu-
poBaTb XenaTefbHO B rMOPUAOHOW onepaum-
OHHOM.

3aksnoyeHne

TpaAUMOHHBIE XMPYpPru4yeckne Bmelua-
TenbCTBa LWUMPOKO NCMNOAb3YIOTCS NPU JIEHEHUN
KpPOBOTEYEHUM N3 aroanyHomn aptepumn. OgHako
YCMELIHOCTbL Onepaumn ConpsXXeHa C TakuMu
npobnemamu, Kak MHTpPa- 1 NocseonepauyioH-
Hble OCJIOXXHEHUS, ONUTEeNbHas MPOAOIIXN-
TENbHOCTb rocnmMTanu3aumn n pmucKk passBuTud
MOBTOPHOrO KpOBOTEYeHusa. 3a nocnegHune
roapl OTMEYAKTCs pasBUTME N POCT MEOULNH-
CKOW HayKn N TEXHUKUN B CTOPOHY MEHee MHBa-
3MBHbIX METOA0B JIeYeHNs. DHA0BACKY/SPHbIE
MEeTOAbl ABNAIOTCA HEOTbEMJIEMOW YacCTblO
OBVDKEHMNS NIEYEHUS K MEHEE MHBA3NBHbBIM TEX-
Hukam. VlccnepoBaHus, NPOBEAEHHbIE HaMWU,
nokasanu MHoroob6ellalLle pedynbsrtarbl ne-

Objective. To analyse the outcomes of
endovascular treatment of patients with gluteal
artery injuries.

Literature review. The available literature
on penetrating gluteal injuries includes both
case reports and clinical study series, with
a notable lack of randomised clinical trials.
Gluteal injuries account for 3-4.8% of all
penetrating injuries and can be life threatening,
with mortality rates as high as 11%.

Material and methods. 12 endovascular
surgeries for gluteal injuries were performed in
the period 2022-2023 at the “A.A. Vishnevsky
NMIC VMT” of the Russian Ministry of Defence.
Results: the presented cases confirm the good
potential of endovascular treatment method for
gluteal artery injuries as an effective and less
invasive intervention. The main observation was

YEHNA MOBPEXOEHHOW SAroaMyHOM aptepuu,
MO3BONIAOLIME BbIMOJHATE MUHUMHBA3VBHbIE
onepaumn ¢ MEeHbLUMMW MPOoueaypPHbIMU pPUC-
Kamu u 6onee ObICTPbIM BOCCTaAHOBIEHUEM
naumeHTa. B aToM mccnegoBaHum mU3y4danochb
NMPUMEHEeHMEe 3HAO0BACKYSAPHbIX METOA0B A
OCTaHOBKM KPOBOTEYEHUS N3 AarogmnyHon apTte-
puun. lNpencTaBfeHHbI aHann3 HECKOJIbKUX
KJIMHUYECKUX HabnoaeHuin cBUaeTenbCTByeT
O MHoroob6eulalolemM noTeHunane aHaoBac-
KYJSIPHOM TEXHO10M MU KakK 3DDEKTUBHON N Me-
Hee MHBA3MBHOWN ajbTepHaTUBE TPaOULIVIOH-
HbIM XMPYPrMyeckmm BMellaTenbcTBam. Bce
MauueHThbl, BKJIIOYEHHbIE B 9TO UCCnegoBaHue,
MPOLLN SHA0BACKYNSPHOE JleueHmne ¢ 0CObeH-
HO BbICOKMM YPOBHEM YCMELWIHOCTU npoueayp
M HN3KOW 4aCTOTOM HEMOCPEACTBEHHbIX MOCT-
npouenypHbIX 0CNoxHeHnin. Kpome Toro, 6binn
cBefeHbl K MUHUMYMY NOTPeObHOCTU K nepenu-
BaHMIO KPOBW, 2 CPOKN BOCCTAHOBNEHUSI OTHO-
CUTENBbHO COKpaLllLEHbl, 4YTO MoAaTBepXaaeT
NnPeMyLLLecTBa 3HOOBACKYIAPHOro noaxoga.
OnHaKko 3TV BbIBOAbl OCHOBAHbI HA OrpaHUNYeH-
HOM KONM4ecTBe HabNOeHUM, N NO3TOMY He
MOryT OblTb MHTEPNPETMPOBAHbI Kak Ooka3a-
TenbCTBa BbICOKOrO YPOBHS. Takxe ocTaloTce
npob6enbl B MOHVMMaHUM OOSIFTOCPOYHbIX pe-
3yNbTaTOB 3HAOO0BACKYJ/ISPHbLIX Mpoueayp, 0Co-
OEHHO NP Ie4eHnn KPOBOTEYEHWUIN N3 Aroany-
HOW apTepumn, 4To TpedbyeT AanbHenLero n3y-
yeHnsa. Camoe rnaBHoe, 4TO 3Ta cepwus
HabnOeHNn noavYepkmMBaeT, YTO KOHEYHOMN
LLenbio Ntodoro MeagmnLUMHCKOro NccnenoBaHms
OCTaeTCs ynydlleHue pPe3ynbTaToB JIe4eHus
MauVeHTOB.

the high success rate of the procedures without
the need for open surgery.

Conclusions. The results highlight the need
foradditional studies, large randomised studies,
which could validate our observations with high
precision.

List of abbreviations
WWII — great domestic war
UJA - superior gluteal artery
IJA — lower gluteal artery.
AVF — arteriovenous aneurysm.
ICA - internal iliac artery
MSCT — multispiral computed tomography
Ultrasound — ultrasound examination
PCS - primary surgical treatment
OBP - abdominal cavity organs
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Introduction

The gluteal region has distinct boundaries.
The upper boundary is the crest of the iliac
bone, the lower one is the gluteal fold, the me-
dial boundary is the midline of the sacrum and
coccyx, and the lateral one is the line connect-
ing the anterior superior iliac spine with the
greater trochanter of the femur (1). Wounds of
the gluteal region account for 3-4.8% (2, 3).
During the Great Patriotic War (1941-1945),
gluteal artery wounds accounted for 0.4-4.0%
of all vascular injuries, the mortality rate on the
battlefield for gluteal artery injuries was 0.5%
(4). During the WWII period, bleeding from the
gluteal artery was observed in 20% of pelvic
and abdominal wall injuries. Fatal outcomes oc-
curred in 16.5% of the wounded (4). About 75%
of those admitted with gluteal wounds are treat-
ed conservatively (5), and in combat trauma,
64% of the injured receive conservative treat-
ment (6), with the remainder requiring surgical
intervention. Mortality rates range from 0-11%
according to different literature sources (2, 7, 8,
9). The most frequent and dangerous compli-
cation is bleeding from injured vessels 13.2%
(10). Bleeding from gluteal arteries is a serious
complication that requires immediate and ef-
fective intervention to prevent life-threatening
conditions. According to recent literature data,
gluteal artery injuries account for 4-6% (3, 10).

There are several causes of gluteal haemor-
rhage — traumatic injuries, due to blunt trauma
or penetrating injuries to the gluteal region,
whether from stabbing or other combat inju-
ries, which often require emergency surgery, or
may be delayed by the formation of a pulsatile
haematoma or pseudoaneurysm. Historically,
these interventions have been performed using
the traditional open approach and have in-
volved extensive accesses, both extraperito-
neal with separation of the gluteus maximus
muscle and laparotomy for ligation of the inter-
nal iliac artery, which exacerbate the already
severe condition of the patient with combined
injuries and haemorrhagic shock. Open surgery
carries inherent risks such as surgical compli-
cations, longer postoperative recovery time
and recurrent bleeding episodes. Against this
background, there has been a need for a more
effective and less invasive method of treating
bleeding from the gluteal artery — endovascular
treatment.

Endovascular treatment is gaining increas-
ing attention and is used by practitioners as an
alternative to open surgical interventions, with
an outcome of 80-100% reliable haemorrhage

arrest according to the literature (11).
Endovascular techniques, due to their less in-
vasive nature, offer a more effective treatment
strategy, both in terms of stopping and control-
ling bleeding and in terms of minimal interven-
tion volume. Surgeries are performed without
wide incisions and patients do not require sig-
nificant energy expenditure for recovery and
wound healing. Nevertheless, scientific re-
search on the use and efficacy of endovascular
treatment of gluteal artery haemorrhage re-
mains relatively embryonic, requiring further
investigation. This study presents a series of
clinical cases in which endovascular treatment
was used to stop bleeding in gluteal wounds,
providing a basis for evaluating the efficacy of
endovascular treatment. Practical considera-
tions include addressing existing knowledge
gaps and developing strategies to improve the
prognosis and treatment of patients in cases of
gluteal artery haemorrhage.

Literature review

The gluteal arteries are prone to injury and
haemorrhage due to their anatomical location
and close proximity to the pelvic bones. It is
believed that only when the gluteus minor and
pectoralis muscle are injured, the injuries are
considered to be penetrating (12). Lunevicius
et al, (2014) note that gluteal injuries should be
considered as potentially life-threatening inju-
ries. Such patients should be treated in well-
equipped hospitals with multidisciplinary medi-
cal teams to perform endovascular and open
surgery (13). On initial examination, especially
in gunshot wounds of the gluteal region, injuries
to intrapelvic organs and vessels may not be
detected, and therefore diagnostic errors may
occur (14). Wounds of the gluteal region are
accompanied by combined and multiple
wounds of internal organs (15). The upper glu-
teal artery (UGA) is the most frequently injured
(9). Timely and complete visualisation of inju-
ries of vascular trunks and other organs and
structures helps to shorten the diagnostic pe-
riod and serves as a basis for the choice of ra-
tional therapeutic and diagnostic tactics (16).
In isolated gluteal artery wounds, bleeding con-
tinues until the pressure in the haematoma
equals that of the artery, and in arterial and ve-
nous wounds, an arteriovenous fistula (AVF) is
formed (17). In a few cases, wounding of the
gluteal region without detectable haemorrhage
is reported, then some time later patients are
admitted with profuse bleeding from the wounds
(18, 19) usually with haemorrhagic shock and a
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pulsating pseudoaneurysm (20, 21). Gluteal ar-
tery aneurysms are a rare clinical finding, less
than 1% (22). Because of their rarity, many sur-
geons mistake a gluteal pseudoaneurysm for an
abscess, their symptoms are very similar (tumor,
rubor, calor, dolor), and some articles describe
cases of aneurysms opening, mistaking them for
abscesses, followed by profuse bleeding that is
difficult to control (23, 24). One article notes
bleeding from the gluteal artery after an intra-
muscular injection, then successfully embolised
(25). The symptomatology of false gluteal aneu-
rysms is nonspecific, with very variable time of
presentation ranging from a few weeks to sev-
eral years after the causative injury (26).

Treatment of gluteal artery injuries was pre-
dominantly performed using traditional surgical
techniques such as arterial ligation, haemo-
static tamponade and surgical arterial repair. In
traditional open intervention to stop bleeding
from the gluteal artery, various surgical ac-
cesses are performed to stop bleeding from the
gluteal artery. If the gluteal artery is injured dis-
tally and medially, it can be ligated by gluteal
incision according to Kocher-Langebeck (27)
or more preferably by extended gluteal access
according to Henry (27) or Radzievsky-Gagen-
Thorn (28). When bleeding from the proximal
gluteal arteries for reliable haemostasis one
should perform ligation of the internal iliac ar-
tery from the extraperitoneal access according
to N.l. Pirogov (28) or laparotomy access,
which is considered more convenient in case of
combined wounds because it provides revision
of abdominal organs (3). Some authors argue
that ligation of the internal iliac artery alone is
insufficient because of the anastomosis be-
tween the gluteal, lumbar, sacral and rectal ar-
teries, which continue to supply blood to the
aneurysmal sac (29). Historically, surgical ap-
proaches have proven effective in controlling
the immediate threat of bleeding. However,
these techniques are often associated with in-
herent risks and potential complications, sig-
nificant risk of rebleeding and infection. In addi-
tion, longer stays and longer recovery periods
for patients have been reported, with a negative
impact on patient outcomes.

In recent years, the endovascular approach
has been presented as an innovative, less inva-
sive strategy for the treatment of arterial bleed-
ing. Endovascular procedures using angiogra-
phy and embolisation techniques allow direct
access to the bleeding site and achieve haemo-
stasis. Selective embolisation is an endovascu-
lar method to stop the blood flow in the required

artery by introducing emboli or thrombogenic
chemicals into the vessel lumen. Diagnostic
angiography allows identifying a damaged ar-
tery (extravasation, aneurysm, AVF) with its
subsequent embolisation (30). Various materi-
als can be used for embolisation: thrombin
(31), spirals, inflatable balloons or occluders of
different diameters (32). Embolisation can also
be performed for the purpose of hemostasis
and further safe resection of the aneurysm
(33). According to one author, the endovascular
technique has led to better results in stopping
bleeding (25), fewer complications and shorter
recovery periods. Another author noted a re-
duced risk of infection, no need for extensive
intervention and no iatrogenic damage to
nerves and arteries (34). Endovascular treat-
ment of gluteal muscle aneurysms can signifi-
cantly reduce morbidity and mortality com-
pared to open surgery (35). Currently, interven-
tional surgery techniques are increasingly used
in patients with large gluteal artery injuries (36).

There is a paucity of case series studies
dedicated exclusively to the use of endovascu-
lar approach for bleeding from the gluteal
artery.

Objective: to analyse the results of endo-
vascular treatment in patients with gluteal ar-
tery injuries.

Material and methods

the study was approved by the ethical board
of the institution. Patient consent was obtained
and the identity of the patients was kept confi-
dential. The inclusion criteria of patients were
gluteal artery injuries and endovascular inter-
ventions performed in them.

All patients included in the study were male
with gunshot or shrapnel wounds of the gluteal
region. The age of the injured ranged from 22
to 44 years. In 75% of the cases, the injured
artery was the VJA, 16.7% in the NJA and 8.3%
of the hock artery. In half of the cases, patients
were delivered with haemorrhagic shock. In our
clinical observations, spirals were used for ar-
terial embolisation in 58.3% of cases, occlud-
ers in 16.7% and intra-arterial injection of hae-
mostatic collagen sponge (collagen, boric acid,
nitrofural) in 25% of patients. Only two patients
had isolated injury of the gluteal artery, the
rest had combined injury of several organs
and systems.

The first step in performing endovascular
intervention was diagnostic angiography to vis-
ualise the damaged artery. Once the bleeding
site was identified, various embolisation tech-
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niques were used to stop the pathological
blood flow to the damaged arterial site.

We present a few clinical cases of gluteal
wound with injury to gluteal arteries.

Clinical case 1

Patient I., bornin 1995, was brought to the hospi-
tal with the following diagnosis: gunshot shrapnel
penetrating wound of the gluteal region and pelvis
on the left side with damage to the retroperitoneal
bladder, rectum, retroperitoneal paravesical haema-
toma. Gunshot fracture of the lateral mass of the
sacrum and iliac bone on the left. A series of opera-
tions were performed in the hospital: laparotomy,
revision of abdominal cavity organs and retroperito-
neal paravesical haematoma, suturing of retroperi-
toneal rupture of the posterior wall of the bladder,
deserosed section of the rectum, drainage of the
abdominal cavity, epicistostomy, laparostomy;
Relaparotomy, revision of the abdominal cavity or-
gans, nephrostomy on the left side, sanation and
drainage of the abdominal cavity; sanation relapa-
rotomy, removal of strangulation partial intestinal
obstruction, bladder revision, secondary surgical
wound treatment. During the next secondary surgi-
cal treatment of the wound of the gluteal region on
the left side, bleeding from the wound channel
started, it was impossible to visualise and ligate the
vessel, tight wound tamponade was performed, he
was taken to the X-ray operating room. Clinical
blood analysis showed signs of moderate anaemia
(Hb — 79 g/I, Er — 2.7 x 10'2/1). Angiography of the
left internal iliac artery (ll1A) was performed, extrava-
sation from the superior gluteal artery (SGA) was
visualised (Fig. 1). To stop the bleeding, the decision

was made to perform spiral implantation in the IJA
on the left to embolise it. The artery was embolised
and the bleeding was stopped (Fig. 2). On the sec-
ond day after the operation the tampons were re-
moved from the wound, scheduled dressings and
treatment were continued. After the patient stabi-
lised and recovered, the foreign body was removed
from the gluteal region on the left and a skin flap was
transplanted to the defect of the gluteal region on
the left. The patient was subsequently discharged
for rehabilitation.

Clinical case 2

Wounded K., born in 1996, was brought to the
hospital with the following diagnosis: Multiple shrap-
nel wounds of soft tissues of the left upper and lower
extremities. Penetrating wound of the gluteal region,
pelvis on the left complicated by the formation of a
false aneurysm of the left gluteal artery and neu-
ropathy of the sciatic nerve. In the anamnesis,
shrapnel wound of the left upper and lower extremi-
ty, pelvis. MSCT-angiography of the abdominal cav-
ity and pelvis was performed, which showed multiple
metal fragments in the soft tissues of the gluteal,
pre- and parasacral regions on both sides, extrava-
sation of contrast agent in the structure of the gluteal
region on the left side (Fig. 3). According to ultra-
sound findings of the gluteal region, aneurysmal
enlargement in the upper quadrant measuring
50 x 48 x 40mm with pronounced pulsation was visu-
alised (Fig. 4). Clinical blood analysis showed signs
of mild anaemia (Hb — 121 g/I, Er — 4.6 x 10'2/1). The
wounded patient was transported to the X-ray oper-
ating room, where angiography of the pelvic arteries
showed a pseudoaneurysm (pulsating hematoma),

Fig. 1. Pelvic subtraction angiogram (the circle marks
the damaged portion of the upper gluteal artery).

Fig. 2. Embolized upper gluteal artery (the circle marks
the area with previous extravasation).
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the source of which was the superior gluteal artery
(Fig. 5). Selective cannulation of the IJA on the left
side was performed through the radial artery, a he-
mostatic sponge introduced through a catheter into
the IJA was used for embolisation. The control angi-
ography showed stagnation of blood flow in the VJA
and absence of blood flow in the pseudoaneurysm
(Fig. 6). A week later, a control ultrasound of the glu-
teal region on the left side was performed, which
showed a posttraumatic aneurysm of the IJA with
signs of occlusion, blood flow was not registered.
Then removal of foreign bodies (fragments) from
soft tissues in the area of the left hip joint and pelvis,
opening of the haematoma by Radzievsky-Gagen-
Thorn access, sanation, drainage were performed.
After wound healing, the patient was discharged for
further rehabilitation.

N

by 4
'
'
k

Fig. 3. Pelvic MSCT angiogram (the arrow marks the
pseudoaneurysm of the upper gluteal artery).

Clinical case 3

Patient N., born in 2001, received a shrapnel
gunshot wound to the lumbar region and pelvis on
the left side, with damage to the small and sigmoid
intestine, with a fracture of the crest of the left iliac
bone. He was transported to the FGBU “NMMC
VMT Centralised Medical Centre named after
A.A. Vishnevsky”. The following operations were
performed: laparotomy, revision and sanation of
the abdominal cavity organs, resection of the jeju-
num with inter-intestinal anastomosis, suturing of
the sigmoid colon defects, drainage of the abdomi-
nal cavity.

Relaparotomy, revision and sanation of the ab-
dominal cavity and retroperitoneum on the left side,
laparostomy. During secondary surgical treatment of
wounds of the lumbar region on the left, pelvic re-

+«D=50.4 mm
+D=48.9 mm

Fig. 4. US investigation of the pseudoaneurysm of the
gluteal artery of the left.

Fig. 5. Subtraction angiogram of the pelvic arteries
(the arrow marks the pseudoaneurysm of the upper
gluteal artery).

Fig. 6. Control subtraction angiogram of the left upper
gluteal artery after the embolization with hemostatic
sponge (the arrow marks the segment of the embolized
upper gluteal artery and the absence of the blood flow
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Fig. 7. Pelvic MSCT angiogram (the arrow
marks the pseudoaneurysm of the UGA).

from it).

gion on the left, bleeding from an unknown source
occurred, tight wound tamponade was performed,
the bleeding stopped, the patient was transported to
CT-angiography of the pelvis, where a pseudoaneu-
rysm of the gluteal artery from the VJA was visualised
(Fig. 7). A day later, another wound treatment was
performed, during which the bleeding resumed and
could not be stopped, the patient was taken to the
operating theatre, a mid-median laparotomy was
performed, the internal iliac artery was isolated and
clamped. It was decided to perform angiography of
the left IAA and its embolisation. We performed
puncture of the isolated VPA on the left side, inserted
an intraducer, a guide and a catheter through it, per-
formed angiography of the pelvic arteries with C-arc,
which showed extravasation with a pseudoaneurysm

Fig. 10. Pelvic MSCT angiogram (the
arrow marks the pseudoaneurysm
with extravasation).

Fig. 11. Subtraction angiogram
of the pelvic arteries (the arrow
marks the pseudoaneurysm of the
upper gluteal artery).

Fig. 8. Subtraction angiogram of the
pelvic arteries (the arrows mark the
pseudoaneurysm and the bleeding

Fig. 9. Control angiogram
after coil implantation (the
arrow marks the embolized
upper gluteal artery and the
absence of bleeding from it).

from the branches of the VJA (Fig. 8). The catheter
was inserted selectively into the VJUA, and its emboli-
sation with a microspiral was performed. At the con-
trol angiography, no blood flow through the left VUA
was visualised (Fig. 9), the bleeding stopped. The
catheter, guidewire, and intraducer were removed,
and the VPA artery was sutured. Layer-by-layer su-
turing of the wound. The patient was subsequently
discharged for further rehabilitation.

Clinical case 4

Wounded P., born in 1979, delivered to the X-ray
operating theatre with acute blood loss from a
wound on the posterior surface of the iliac bone. The
patient had a history of combined shrapnel wound of
the head, abdomen, pelvis; pelvioabdominal wound

Fig. 12. Control subtraction angio-
gram after coil embolization of the
upper gluteal artery (the arrow marks
the embolized upper gluteal artery,
the absence of bleeding and the blood
flow in the pseudoaneurysm).
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of the gluteal region with damage to the ascending
colon, retroperitoneal haematoma of the right lateral
canal, gunshot hole fracture of the wing of the iliac
bone on the right side. The following operations
were performed at the previous stages: Laparotomy,
revision of the OP. Removal of a foreign body of the
wall of the ascending colon. Suturing of the point
defect of the wall of the ascending colon. Opening,
sanation and drainage of retroperitoneal haemato-
ma, paranephral haematoma on the right side.
Sanation and drainage of the abdominal cavity.
Laparostomy. PCW of wounds.

CT-angiography of the pelvis and lower extremi-
ties was performed in the hospital, showing false
post-traumatic aneurysms of the superior gluteal
artery on the right side (Fig. 10). When performing
secondary surgical treatment of the wound on the
posterior surface of the iliac wing, when removing
the tampon from the wound, bleeding started, the
wound was tightly tamponed to stop the bleeding,
the patient was urgently taken to the X-ray operating
theatre, where angiography of the internaliliac artery
on the right side was performed by radial access.
A pseudoaneurysm and extravasation from the IJA
on the right side was visualised (Fig. 11). An emboli-
sation spiral was implanted in the VJA on the right to
stop the bleeding. On control angiography, the IJA
was occluded from the middle third, the pseudo-
aneurysm and bleeding were stopped (Fig. 12).

The patient stabilised after some time and was
discharged for rehabilitation.

Results

After careful selection and comprehensive
analysis of the presented cases, the results
confirmed the efficacy of the endovascular
technique in the treatment of bleeding from the
gluteal artery. In the cases presented, all pa-
tients underwent embolisation without the need
to proceed to open surgery, indicating a 100%
success rate of the procedure. Moreover, re-
garding the immediate results after the proce-
dure, no signs of bleeding recurrence were
observed in the postoperative period. In all
clinical cases, patients demonstrated an excel-
lent response to the endovascular procedure
without any intraoperative and postoperative
complications. The results of 2 cases further
confirmed the advantages of the endovascular
approach. Clinical cases 1, 3, 4 highlighted the
efficacy of the endovascular approach in the
difficult clinical circumstances of haemorrhagic
shock. Patients demonstrated a stable recov-
ery phase without complications, confirming
the safety and reliability of our method in com-
plex situations. The comparison of cases re-

vealed a pattern indicating the efficacy and
safety of the endovascular method in the treat-
ment of bleeding from the gluteal artery.

Discussion

The aim of this study was to investigate the
efficacy of the endovascular technique in con-
trolling bleeding from the gluteal artery. The
results obtained in the presented cases confirm
the potential of this method as an effective and
less invasive alternative intervention. The main
indicator of follow-up was the high procedural
success rate. In all patients, embolisation was
successful without the need for open surgery.
Moreover, cases showed a consistent trend to-
wards effective haemostasis, reduced compli-
cations and shorter recovery time. These re-
sults are in good agreement with existing litera-
ture data on endovascular treatment of arterial
bleeding in other anatomical regions. The high
success rate, reduced need for blood transfu-
sion, and shorter hospital stay are consistent
with the results discussed in the literature re-
view phase. In our operations, the success rate
of embolisation was 100%. We agree with the
authors who recommend that penetrating but-
tock injuries should be considered life-threat-
ening until studies such as CT scans prove
otherwise (10, 18, 37). In case of pelvic and
gluteal arterial injuries, interventional treatment
should be considered first, Lunevicius et al.
also considers interventional endovascular
treatment of injured gluteal vessels as the first
“procedure for controlling gluteal arterial inju-
ries” (13). Embolisation is a more sparing meth-
od compared to traditional open intervention,
as our foreign colleagues believe (38). However,
the limited number of studies is crucial for the
correct interpretation of these results. In addi-
tion, long-term follow-up results of patients
were not included, which could have provided a
better understanding of the sustainability of
positive results and potential late complica-
tions. Case 2 demonstrates an example of an
effective safe embolisation of the gluteal artery
with further conventional peri gluteal access
and dissection, removal, sanation of the hae-
matoma. Mitish et al (39) presented a similar
case, but instead of open peri gluteal dissec-
tion of the haematoma, they performed endo-
scopic removal of the haematoma, which al-
lowed the patient to return to full normal life in a
short time and the doctors to achieve a good
cosmetic result. Despite these limitations, the
picture observed in our case series represents
an important addition to the growing body of

SHaoBackyIipHOE JIe4EeHVE KPOBOTEHYEHUSI N3 SroANYHOM apTepun:

KOMITJIEKCHOE VCC/Ie[0BaHNE Cepum HaboaeHnii



WHTEPBEHLUNOHHAS AHITMOJI0Mns

literature supporting the usefulness of endo-
vascular techniques.

It should be noted that the equipment of
clinics still does not allow to perform arterial
embolisation in some regions of Russia.
Operations are performed according to the tra-
ditional technique (40), only due to the high
professional analysis of surgeons, mortality is
not high. We believe that if revision of the glu-
teal region reveals the arterial nature of bleed-
ing, the deep location of its source, wound re-
pair should be stopped and tightly tamponed.
The patient should be immediately taken to the
operating theatre and diagnostic angiography
of the pelvis should be performed; if the source
of bleeding is identified, it should be embo-
lised. Unfortunately, no diagnostic tactics have
been developed for the management of pa-
tients with isolated wounds of the gluteal re-
gion. Of course, in acute conditions such as
haemorrhage, peritonitis, which may accom-
pany penetrating wounds of the gluteal region,
the patient should be taken to surgery, but in
some cases these phenomena develop slowly
and can be overlooked. Clinical symptoms of
pelvic injuries are slow to appear, sometimes
only after 48 hours (41). Some are guided by
physical examination and clinical findings (8),
monitoring the patient for 48 hours and then
discharging the patient if there were no clinical
manifestations of complications, while others
immediately perform a diagnostic laparotomy
(42, 43). We believe that in any wound of the
gluteal region it is necessary to perform a thor-
ough physical examination, then perform
MSCT-angiography, to accurately identify the
damaged tissues, colonoscopy, excretory
urography and ultrasound of the pelvic organs,
to monitor the patient for 48 hours. Lunyavicius
et al. (13) developed an algorithm for the treat-
ment of penetrating injuries of the gluteal re-
gion. He believes that emergency laparotomy
should be performed when: 1 — haemoperito-
neum associated with haemodynamic instabili-
ty or shock, 2 — injury of common, external and
internal iliac vessels with haemodynamic insta-
bility, when the endovascular treatment meth-
ods cannot be applied, 3 — generalised perito-
nitis, 4 — full thickness intraperitoneal or extra-

peritoneal bowel injury confirmed clinically,
endoscopically or radiologically, and 5 — intra-
peritoneal bladder perforation. Lunyavicius also
notes that surgery should preferably be per-
formed in a hybrid operating theatre.

Conclusion

Conventional surgical procedures are widely
used in the treatment of gluteal artery haemor-
rhage. However, the success of surgery is as-
sociated with problems such as intra- and post-
operative complications, long duration of hos-
pitalisation and rebleeding. In recent years,
there has been a development and growth of
medical science and technology towards less
invasive treatments. Endovascular techniques,
are an integral part of the treatment movement
towards less invasive techniques. Our studies
have shown promising results in the treatment
of gluteal artery injury, allowing for minimally
invasive surgery, with less procedural risk and
faster patient recovery. This study investigated
the use of endovascular techniques to stop
bleeding from the gluteal artery. Through the
analysis of several clinical cases presented, the
data demonstrate the promising potential of
endovascular technology as an effective and
less invasive alternative to conventional surgi-
cal interventions. All patients included in this
study underwent successful endovascular
treatment with particularly high procedural suc-
cess rates and low rates of immediate post-
procedural complications. In addition, blood
transfusion requirements were minimised and
recovery times were relatively shorter, confirm-
ing the benefits of the endovascular approach.
However, these findings are based on a limited
number of cases and therefore cannot be inter-
preted as high-level evidence. The results high-
light the need for additional studies, large ran-
domised studies, which could validate our ob-
servations with high fidelity. There remain gaps
in the understanding of the long-term out-
comes of endovascular procedures, especially
in the treatment of gluteal artery haemorrhage,
which require further investigation. Most impor-
tantly, this case series emphasises that the ulti-
mate goal of any medical research remains to
improve patient outcomes.
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BeepneHue

AHeBpu3ma kopoHapHow aptepun (AKA) —
3TO pacLuMpeHne NpocBeTa BEHEYHOro cocyna
Ha 50% 1 6onee Mo OTHOLLEHUIO K Er0 MPOKCU-
MasibHOMYy cermMeHTy (1, 2). AHEBPU3MbI MOIyT
OblTb MELUKOBUOHLIMM N BEPETEHOOOpPA3HBLIMU
(dy3ndpopMHbIE); OOUHOYHBIMU U  MHOXE-
CTBEHHbLIMU; MENKNMWU (BHYTPEHHUI OuaMeTp
MeHee 5 MM), cpegHuMn (5-8 MM) 1 ruraHT-
cknmu (bonee 8 mm) (3). PacnpocTpaHeHHOCTb
AKA B nonynaumu nogen, npowenumnx cenek-
TUBHYIO WM KOMMBIOTEPHYIKO KOpoHaporpa-

duio, Bapbupyet ot 0,3 0o 5,3% (1, 3). B 40—
87% cnyyaeB aHeBpu3ma HabnopaeTcsa B npa-
BOI kKopoHapHoi apTepuu (MKA), B ormbatoLei
UM nepeagHen HUCXoadaulen BETBUM NEBON
KOPOHApPHOM apTepuy OHa BCTPEYaeTCHa He-
CKOJIbKO pexe (4). AHeBpu3ma obLiero ctesona
NIeBOIi KOPOHApPHOI apTepun Habniogaertcs
KpanHe penko (9).

CornacHo QAaHHbIM BHYTPUKOPOHAPHOro
YyNbTPa3BYKOBOIrO UCCiegoBaHUSA C OOMMIepo-
MEeTPUENn, CKOPOCTb KPOBOTOKA B MEJIKUX aHEB-
puaMax He M3MEHEHAa, B CPefHUX CHUXeHa
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npumepHo B 1,5 pasa, B ruraHTckux — B 2-2,5
pasa (6). NoTok KPOBM B aHEBPU3MATUYECKU
N3MEHEHHOM CermMeHTe apTepumn nmeet TypoOy-
JIEHTHbLIA XapakTep, 4TO npegpacrnonaraer
K TpOoMO00Opa3oBaHUo 1 aMBONUaM ANCTasb-
HbIX OTOENI0B KOpOHapHoro pycna. lNepBbiMun
KMHmn4ecknmu nposisneHnsamm AKA moryT 6biTb
cTeHoKapaus, MHapKT Mmokapaa, BHe3anHas
cepaedvyHass CMepTb WM paspbiB aHEBPU3MbI
(2).

OcHoBHoOI NpuynHom pa3sutus AKA apnaeT-
Cs aTepoCKNepos, x0T A0BOJILHO YaCcTO aHEB-
p13Mbl MOryT 06pa30oBbiBaTbCA MPU CUCTEM-
HbIX BacKy/uTax (B 0ocobOeHHOCTU 60se3Hn
KaBacaku, rpaHynemarto3e BereHepa n apTte-
puuTte Takasdcy) (7, 8), a Takxe npm Takux naTo-
JNIOMMYECKUX COCTOSAHUSX, Kak PUOPOMYCKYNap-
Has AMCnnasms KOPOHAPHbIX apTePUin, TpaBMbl
rPyaHON KNEeTKU, NHPEKLMOHHbIE 3aboneBaHns
(B TOM ymcnie aHookapanTbl), nauonaTn4eckni
rMnep3o3nHOPUIIbHbIN CUHOPOM, CNOHTaHHbIE
ONCCEKLMN KOPOHApHbIX apTepuin npu b6epe-
MEHHOCTM U MEPBUYHBIA FMNepanbLoCTeEPO-
HM3M. AHEBPU3MbI TakXke MOryt HabniogaTbes
y v, ynoTpeobnsaiowmux KokamH, B peaynsrate
MPSIMOro NOBpPEXAAaLWEro AENCTBMSA HAPKOTU-
YECKOro BellecTBa Ha COCyAUCTbIM aHOoTe-
nun; npudnHon pasputua AKA moryT ObiTb
Takke MOBTOPSOLMECS 3NU304bl TMAEPTEH-
31N U Ba30OKOHCTPUKLUSA. B nutepatype Takxe
onucaHbl nauonaTnyeckmne nian BPOXOEHHbIE
naonupoBaHHbie AKA (9).

OOwenpuHATBIX CcTaHaapToB ne4vyebHomn
cTpaTermm npu KOPOHAPHbLIX aHEBPU3Max He
cyuwectByeT. OOCyXOaloTCca pas3nnyHble Bapu-
aHTbl — OT MEOVKAMEHTO3HOr0 JIEYEHUSA aHTU-
arperaHtTamMmy 1 aHTMKoaryastHTaMmm oo Xxmpypru-
YECKOrO JIEYEHUSA — BbIMOJSIHEHUS aHEBPU3M-
SKTOMUM NN MNIACTUKM QHEBPU3MbI B COHETAHUN
C PasnuyHbIMW BapuaHTaMun LUIYHTUPYHIOLLNX
onepauuin. B nocneanHee BpemMs ectb coobLLe-
HUA MO 9HOOBACKYNAPHbLIM BMELLATENbCTBaM
B BMOE MMMMAHTAUUN CTeHT-rpadTta C nekap-
CTBEHHbIM MOKPbLITUEM B aHeBpU3MaTM4ecKu
M3MEHEHHYI0 KOPOHapHYyto apTeputo (10).

B gaHHOM cTaTtbe Mbl UMEHHO U NpeacTaBs-
eM HabngeHne ycrnewHo NpoBeaeHHOro 3H-
LOOBACKYNSIPHOIO JIEYEHUSA MELLOTYATON aHEB-
pnambl MKA y 601bHOFO C pacnpoCTpPaHEHHbIM
KOPOHApPHbLIM aTePOCKIEPO30M.

KnuHunuyeckoe HaGnoaeHne

MauneHT 0., 80 neT, B Te4HEHME NOCNEeaHUX OBYX
NeT oTMevan 3aMeTHOE CHUXEHME KavyeCcTBa XU3HW,
COMPOBOXAAoLEeecs CUNbHOW OABILLKOW Mpu He-
3HA4YUTENBHOM PU3NYECKON HArpy3ke, CUIbHOE Mo-

TooTAeNeHme, obLLyo cnabocTb, YyBCTBO HEXBATKM
BO34yXxa M cxumatowme 60nM 3a rpyavHor npwu
xoapbe, KoTopble B nocneaHee Bpems ctanu 6ec-
nokouTb Bonblie. B aHamHe3e cToikas apTepualb-
Has runeptensus oo 150/90 MM PT.CT. B TeyeHue
HECKOJbKUX JIET, HACTbl€ MOBbILLEHNS apTEPNATTbHO-
ro paeneHuns (AL) oo 200/100 mm pT.cT. 3a mMegu-
LLMHCKOW MoMoLLbio 0bpallancs peako, Heperynsp-
HO MPUHMUMa aHTUIMNEPTEH3VBHbIE NpenapaTsl.

Mpun 06bekTMBHOM 06CNenoBaHMN 0OLLLEE COCTO-
SHMe cpenHen cteneHn TskecTu. KoxHble MOKPOBbI
M BUOVMbIE CNIU3UCTbIE BNaXHble, Nunkue, ¢ énea-
HbIM OTTEHKOM. OTEKOB HUXHUX KOHEYHOCTEWM HET.
4yana 18-20 B MuHyTy. [bixaHune xecTtkoe. Xpunos
HeT. MNpn BW3yanbHOM OCMOTpe obnactu cepaua
N APEMHON SIMKMK, a Takxke nepudepnyeckmnx cocy-
0OB BUAMMON BbIPAXEHHOW nynbcauum HeT.
CeppAeyHble TOHbI NPUMYLLEHbI, PUTM NPaBUIIbHbIN,
NMaTosIOrMYeckmx LIYMOB He BbiCiywmBatoTca. AL
140/90 mm pt.cT. HCC 100 B MuHyTy. Jedununta
nynbca HeT. MNManbnaTopHO onpenensieTcs nynbca-
una nepudepumnyecknx cocynoB. Mo ocTanbHbIM
opraHam OTKJIOHEHUI OT HOPMbl HE BbISIBJIEHO.
lMcuxnyeckoe cocTosHMEe 6e3 0CobBeHHOCTEN,
a[eKkBaTHO OPUEHTUPYETCA B OKPYXaloLen cpeae
1 obcTaHoBKe. TpeMopa KOHEYHOCTEN HET.

NabopaTopHO-AnMarHoCcTMYeCKME UnccenoBa-
Husa: rpynna kposu O(l), Rh(+). TponoHuH | -
0,31 Hr/mn (cnabononoXuTenbHbIN).

Mo paHHbIM 3xokapamorpadum KOHEeYHO-auva-
cToNu4Yeckun pasmep nesoro xenypodka (J1XK)
6,0 cMm, KOHe4yHOo-cucTonmyecknin pasmep JDK
4,7 cM, TOALWMHA MEXOKENYA04YKOBOW NMeperopoaku
B amnactony 0,9 cm, 3agHei cteHkn JIXK 1,0 cm, pas-
Mep nesoro npencepans 4,7 x 6,8 cM B anukasnbHOW
no3unuumn, pasMep NpaBoro xenygo4dka 2,5 cm, npa-
BOE Nnpeacepovie — He paclUMpPEeHOo. YTOoJeHne
MU YMJIOTHEHWE CTEHOK aopTbl, BOCXOAsLAa aopTta
3,1 cm, aopTanbHbIl KnanaH TPEXCTBOPYAThbIN,
CTBOPKW YMNJIOTHEHBI, KaNbLIMHUPOBAaHbI, PacKpPbITUE
CTBOPOK KkJiarnaHa orpaHmyeHo. Prnbpo3Hoe KoJb-
Lo 2,3 cM, 30H rmnokmHesa Het. Cuctonuyeckoe
JaBneHne B Nero4yHom aptepum 27 Mm pT.cT., ppak-
ums Boldpoca (PB) JIXK 50% (no CUMMCOHY).

Mpy NOAMNO3LMOHHOM KOPOHapoaHruorpadmnm
(KAIN) BbiiBNeH cbanaHCMPOBaHHbLIA TUM KOPOHap-
HOro KpoBOCHabXeHusl, aHrnorpaduyeckme npu-
3HaKM aTeEPOCKIEPO3a KOPOHAPHLIX apTepui, nNpo-
TSXKEHHbIN KaNbLMHUPOBAHHBIA CTEHO3 OrnbaloLLei
aptepumn (OA) B cpeaHeln TpeTn ¢ cyboKkto3unen
0o 99%, c 3amepsieHeM KpOBOTOKA B ANCTAIbHOM
pycne oo TIMI Il, a Takke ruraHTckasa mewoT4yaTtas
aHeBpm3ma B NpokcumanbHom otaene MNMKA pasme-
pamu 9,3 X 7,2 MM, NPenATCTBYOLLAS HOPMalbHOMY
TOKY KPOBW C €ro 3amMejieHNeM B OUCTaSIbHbIX PYC-
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Cardiac
Coronary 15 fps Normal

WL: 516
LAG: 3 CAUS27

Puc. 1. KopoHaporpamma 6osbHoro 1., mewwoTtyartas
aHeBpM3Ma B NpaBoOW TPeTU NpaBon KOPOHAPHOW apTe-
pun (CcTpernka).
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Cardiac

Coronary 15 fps Normal

WL: 516
LAO: 32

Puc. 2. ImnnaHtnpoBaHHbii cTeHT-rpadt PK Papyrus
3,5 x 20 MM B NpaBoii TPETU NPaBoO KOPOHAPHOM apTe-
pumn (cTpenka).

TexHuka v nocnegoBaTesibHOCTbL Mpouenypsbl
YPECKOXHOr0 BHYTPUKOPOHAPHOr O BMELLaTeNbCTBa:
B MPOCBET aopThbl BBEAEH NMPOBOLAHUKOBbLIN KaTteTep
mMogudukaumn AL 0.75 pnameTtpom 6 Fr, kOoTOpbIN
6bin ycTaHoBneH B NKA. lanee no NnpoBOAHNKOBOMY
katetepy B NKA 0o ee gucTtanbHbiX O0TAENOB Obin
BBEOEH KOPOHAPHbI MNPOBOAHUK ONAMETPOM
0,14 mm. Mo Hemy B MNKA BBeaeH HGannoOHHbLIN KaTe-
Tep 1 npousseneHa npeagunataums MNMKA B obnactu
pacronoXeHNa aHEBPU3MbI C AABNIEHMEM pa3ayBa-
Hua 8—10 aTMm. MNMocne aToro 6annoHHbIN KaTeTep Obis
n3BfieveH 1 Oblnia NPOM3BEAEHa ycneLlHas nMniaH-
Tauma cteHT-rpadta B 061acTb aHEBPU3MbI (MPOK-
cumanbHyto TpeTb NKA) ¢ paBneHnem 16-18 atm

(puc. 2). Ha 3aBepLuatoLLiem aTane 6binia nponssene-
Ha ONTMMM3aUMsa AnamMeTpa Cocyaa U CTeHT-rpadTa
6annoHomM 6osibLUEero pasmMepa oas npenynpexae-
HMSA OCTaTOYHbIX CTEHO30B 1 9KCTpaBasauun.

YOOBNETBOPUTENbHLIA pe3ynbTaT npouenypbl
Obl1 NOATBEPXAEH MPU KOHTPOJIbHOM CENEKTUBHOM
KAT. Bblsi0 BbIABIEHO TOJIHOE PaCKPbITUE CTEHT-
rpadTa, OCTaTOYHbLIX CTEHO30B, ANCCEKLUUN N 9KC-
TpaBas3aTtoB He Habnwgann. CKOPOCTb KPOBOTOKA
nosbicunace oo TIMI II.

Mpwn yneTpasBykoBOM UCCNEA0BaHUNM cepala Ha
2-1i oeHb nocne npoueaypbl ObiSIO BbIABIEHO YyY-
LeHne rnobanbHOM COKPaTUTENIbHOM CMOCOBHOCTU
Munokapaa (PB JIK 52%), ynyylieHue nokazaTtenen
pa3MepoB Xenyao4ykoB 1 npeacepani.

BonbHOW BbiN BbINUCAH C MONOXUTENBHOW KNu-
HMYECKOW AWHAMMKOW, OTCYTCTBMEM 3MNMU3040B
AHIMMHO3HbIX O0Nen, NPU3HaAKoB CePAEYHON Hepo-
CTaTOYHOCTU B MOKOE 1 NPU MUHUMasbHOM pursunye-
CKOW Harpy3ke, 6e3 UWEeMUYeCKUX U3MEHEHNIN Ha
OKI B NOkoe 1 Npu BbINOJHEHUN CYTOYHOIO MOHMU-
TopupoBaHua IKI. BeinucaH ¢ pekoMeHgauuven
MOCTOSAHHOIO NPMEMA aHTUarperaHTHOM, aHTUnLLEe-
MMUYECKOWN, TUNOTEH3VMBHOW W TUMNOAUNUOEMUNYE-
CKOW Tepanuu.

B npencTtaBneHHOM KIMHUYECKOM Habnto-
OEHUN TUraHTckass mMeuwloTt4datas aHeBpu3ma
KA, koTOpasi okasanacb CilydahHOM HaxX0OKOMN
npun KAI, nmeeTt, Nno HawemMy MHEHUIO, aTepo-
CKNepoTUYEeCKnin reHes. YumtbiBasi BbICOKUN
pUCK NMpoBeAeHUss KOPOHAPHOro LUYHTUPOBA-
HUS, ObIIO NPUHATO PELUEHME MOCE BbINOJI-
HEHUS1 9HOO0BACKYASAPHOW KOPPEeKUMn KpUTu-
yeckoro cteHo3a OA (B cpenHen TpeTu ¢ cyo-
okkno3ven no 99%) c nomMoLllbld CTeHTa
C JIEKAPCTBEHHbIM MOKPbLITUEM NMPOBECTU MPO-
Te3MpoBaHME aHEBPU3MATUYECKN NBMEHEHHO-
ro yyactka [KA ¢ wumMnnaHTauvewm CTeHT-
rpadTa. bbin NCNOMbL30BaH OONHOYHbLIN CTEHT-
rpadpt PK Papyrus, 6naropaps nNOKpbITON
KOHCTPYKLMN KOTOPOro AoCTUratoTcs 6onbLuas
rMMOKOCTb NpU M3rMbe 1 MeHbwnn NpPodusb
rnepeceyYeHms No CPpaBHEHMIO C TPAANLMOHHbI-
MW CTEHTaMM MHOFOCNIOMHOWM KOHCTPYKLUUN,
YTO MMEET BaXKHOE 3HAYeHWe Npu 3aKkpbiTUK
aHeBpu3MbI. TO, 4TO MaTepmasn NOKPbITUS CTEH-
Ta HE TKaHHbIW, a 3NEeKTPOCMIETEHHbIN NONNy-
peTaH, MNO3BOJISET CO34aTb WCKYCCTBEHHbIN
MPOCBET BHYTPW COCYAa U BbIKJIIOYUTb MOJSIOCTb
aHEBPM3MATUYECKOrO pacLUMPEHNsT U3 KPOBO-
Toka. KoHcTpykums cTeHTa obecnedvBaeT
MaKkCMManbHYIO paavanbHylo YCTOMYMBOCTb
M PEHTFEHOKOHTPACTHOCTb.

Takmm 06pasom, y NnauMeHTOB C COYEeTaHU-
eM remMogmHamMun4eckn 3Ha4Ynumoro arepo-

Ne 75, 2023



INTERVENTIONAL CARDIOLOGY

cknepotmdyeckoro cteHo3da OA wn kpynHowu
aHeBpu3Mbl KA adpdekTnBHOM anbTepHaTu-
BOW WYHTUPOBAHUIO KOPOHApPHbLIX apTepuin B
coyeTaHUn C aHEBPU3MIKTOMMUEN MAM nnac-

Introduction

Coronary artery aneurysm (CAA) is a dilation
of the coronary vessel lumen by 50% and more
in relation to its proximal segment (1, 2).
Aneurysms can be saccular or spindle-shaped
(fusiform); single or multiple; small (internal di-
ameter <5 mm), medium-sized (5-8 mm) or
giant (>8 mm) (3). The CAA prevalence in the
population of people who have undergone se-
lective or computed coronary angiography var-
ies from 0.3t05.3% (1, 3). In 40-87% of cases,
aneurysms are observed in the right coronary
artery; in the circumflex branch of the left coro-
nary artery or in the anterior descending branch
they are less common [4]. Aneurysms of the left
main coronary artery are extremely rare (5).

Intracoronary Doppler ultrasound shows that
the blood flow velocity in small aneurysms is not
changed; in medium-sized aneurysms the
blood flow velocity is reduced by approximately
1.5 times; in giant aneurysms, it reduced by
2-2.5 times (6). The blood flow in the aneurys-
mal segment of an artery is turbulent, predis-
posing to thrombogenesis and embolism in the
distal parts of the coronary vessels. The first
clinical manifestations of CAA may be angina
pectoris, myocardial infarction, sudden cardiac
death, or aneurysm rupture (2).

Atherosclerosis is the main cause of the
coronary artery aneurysms, although aneu-
rysms can quite often develop in patients with
systemic vasculitis (especially Kawasaki dis-
ease, Wegener's granulomatosis and Takayasu
arteritis) (7, 8) as well as in such conditions as
fiboromuscular dysplasia of coronary arteries,
chest injuries, infectious diseases (including
endocarditis), idiopathic hypereosinophilic syn-
drome, spontaneous dissections of coronary
arteries during pregnancy or primary hyperal-
dosteronism. Aneurysms can also develop in
cocaine users as a result of the direct damaging
effect of the drug on the vascular endothelium.
CAAs may also be caused by recurrent epi-
sodes of hypertension and vasoconstriction.
Idiopathic or congenital isolated CAAs have
also been described in literature (9).

There are no recognized standards of care
for coronary aneurysms. Various options are
discussed: from medication therapy with anti-
platelet agents and anticoagulants to surgical

TUKON aHeBpU3MaTUYECKMX Manbdopmaumi
KOpPOHapHOro pycrsa MoXxeT OblTb 9HO0BACKY-
NSPHOE MPOTE3MPOBAHNE C MOMOLLbIO CTEHT-
rpadToB.

interventions: aneurysmectomy or aneurysmo-
plasty combined with various options of bypass
grafting. Recently, endovascular interventions
with a drug-eluting stent grafting into an aneu-
rysmal coronary artery have been reported
(10).

In this article, we present a case of success-
ful endovascular treatment of a saccular aneu-
rysm of the right coronary artery in a patient
with advanced coronary atherosclerosis.

Clinical case

Patient Yu., 80 years old, has experienced a sig-
nificant decline in the quality of life over the last
2 years, accompanied by marked dyspnea on little
exertion, sudoresis, general weakness, feeling of
lack of air and compressive retrosternal pain when
walking, which worsened recently. The patient had
a history of persistent arterial hypertension up to
150/90 mm Hg for several years with frequent eleva-
tions in blood pressure up to 200/100 mm Hg.
He rarely sought medical help and took antihyper-
tensive medications irregularly.

Objective status: moderately severe general con-
dition. The skin and visible mucosae are moist,
clammy and pale. The lower extremities are not
swollen. RR is 18-20 breaths per minute. Breath
sounds are rough. No rales. Visual examination of
the heart area, jugular fossa and peripheral vessels
revealed no visible pulsation. Heart sounds are muf-
fled; the rhythm is regular; no murmurs could be
heard on auscultation. Blood pressure is 140/90 mm
Hg. HR is 100 beats per minute. There is no pulse
deficit. On palpation, pulsation of peripheral vessels
is presented. Other organs are normal. Mental state
is unremarkable; the patient is alert, awake, and ori-
ented. There is no tremor of the limbs.

The laboratory diagnostic tests were as follows:
blood type — 0(l), Rh(+); troponin | — 0.31 ng/mL
(weak positive).

Echocardiography: end-diastolic dimension of
the left ventricle (LV) is 6.0 cm, end-systolic dimen-
sion of the LV is 4.7 cm, thickness of the interven-
tricular septum (IVS) in diastole is 0.9 cm, thickness
of the posterior wall of the LV is 1.0 cm, the left atri-
um size is 4.7 x 6.8 cm in the apical position, the
right ventricle size was 2.5 cm, and the right atrium
is not dilated. Thickening and indurations of the
aorta walls; the ascending aorta is 3.1 cm in diame-
ter. The aortic valve is tricuspid, its leaflets are indu-
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Coronary 15 fps Normal

Fig. 1. Coronary angiography of the patient Yu., saccular
aneurysm in the right third of the right coronary artery
(arrow).
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Fig. 2. Stent-graft PK Papyrus 3.5 x 20 mm implanted in
the right third of the right coronary artery (arrow).

rated and calcified; the opening of the valve leaflets
is limited. The size of the fibrous ring is 2.3 cm. There
are no areas of hypokinesis. Systolic pressure in the
pulmonary artery is 27 mm Hg, LVEF (by Simpson’s
method) is 50%.

Polypositional coronary angiography (CAG) re-
vealed a balanced type of coronary blood supply,
angiographic signs of atherosclerosis of the coro-
nary arteries, extended calcified stenosis of the cir-
cumflex artery (CA) in its middle third with subocclu-
sion of up to 99% and blood flow deceleration to
TIMI Il in the distal part, as well as a giant saccular
aneurysm in the proximal part of the right coronary
artery (RCA) measuring 9.3 x 7.2 mm, which pre-
vented normal blood flow, decelerating it to TIMI |
in the distal parts (Fig. 1).

The technique and sequence of the percuta-
neous intracoronary intervention were as fol-
lows: a 6-Fr guiding catheter (AL 0.75 modifica-
tion) was introduced into the aortic lumen and
positioned in the right coronary artery (RCA).
Then a 0.14 mm coronary guidewire was in-
serted through the guiding catheter into the
RCA to its distal parts. Along the coronary
guidewire, a balloon catheter was introduced
into the RCA, and the RCA was predilated in
the aneurysm area at an inflation pressure of
8-10 atm. Afterwards, the balloon catheter was
removed and the stent graft was successfully
implanted to the aneurysm area (to the proxi-
mal third of the RCA) at a pressure of 16-18
atm (Fig. 2). At the final stage, the vessel and
stent graft diameters were optimized with a
larger balloon to prevent residual stenosis and
extravasations.

A satisfactory result of the procedure was
confirmed by the control selective coronary an-
giography. Complete deployment of the stent
graft was revealed; no residual stenoses, dis-
sections, or extravasations were observed. The
blood flow velocity was improved to TIMI 111

A cardiac ultrasound scan on day 2 after the
procedure revealed an improvement in global
myocardial contractility (LVEF 52%) and dimen-
sions of the ventricles and atria.

The patient was discharged with positive
clinical changes and without episodes of angi-
na pain, signs of heart failure at rest or on little
exertion, ischemic findings on the ECG at rest
or during 24-hour ECG monitoring. He was dis-
charged with recommendations for continuous
use of antiplatelet, anti-ischemic, antihyperten-
sive and lipid-lowering drugs.

In the presented clinical case, the giant sac-
cular aneurysm of the right coronary artery,
which turned out to be an accidental finding
during coronary angiography, was of athero-
sclerotic origin, in our opinion. Given a high risk
of coronary bypass surgery, it was decided to
repair the aneurysmal part of the RCA with im-
plantation of a stent graft after endovascular
correction of critical CA stenosis (in the middle
third with subocclusion of up to 99%) using a
drug-eluting stent. A PK Papyrus single stent
graft was used; due to its covered design,
greater bending flexibility and a smaller inter-
section compared to traditional multilayer
stents are achieved, which is important for an-
eurysm closure. Since the covering material of
the stent is not woven but electrospun polyure-
thane, an artificial lumen can be created inside
the vessel and the aneurysmal cavity can be

Ne 75, 2023



INTERVENTIONAL CARDIOLOGY

excluded from circulation. The stent design
provides maximum radial stability and radi-
opacity.

Thus, in patients with a combination of
hemodynamically significant atherosclerotic
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OaHoUEeHTPOBOE peTPOCNEeKTUBHOE UCCIeA0BaHHUE
T-CTeHTUpPOBaHUA C MUHUMAJIbHOU NPOTPY3UEH

CTeHTa 60KOBOW BETBU B OCHOBHYIO BETBb NpPH
OudypKauMOHHOM NMopa)KeHUU KOPOHAPHbIX apTepUit
Yy NaLMEHTOB C XPOHUYECKOMW ULLEMHUUYECKOW OoNe3HbIo
cepAaua U C OCTPbIM KOPOHAPHbIM CUHAPOMOM

T.B. KucnyxuH'*, E.fO. KoctbipuH', A.N. TymaHoB', A.JI. Tutos’,
A.A. lNarpukeesa’, I.B. CanamoB’ ?

1 TBY3 “Camapckunii 06,1aCTHOV KITIMHUYECKMIA Kapamosiorndeckni amcnaHcep nm. B.T1. [Nonsikosa”,
Camapa, Poccusi

2rb0yYy BO “Camapckuii rocyaapCTBEHHbIV MeanumHCKui yHusepcutetT” MuHaapasa Poccun,
Camapa, Poccusi

ABTOpPbI MPOBEIN OLEHKY HENOCPEACTBEHHbIX aHIMOrPapuYecknx v KIMHUYECKUX, a TakXe OTAaIeHHbIX
pe3ysibTatoB 6U@ypPKaLMOHHOV ABYXCTEHTOBOV METOANKN — TAP-CTEHTUPOBAHUS Y NMaLIMEHTOB C XPOHUYECKOM
niwemmnyeckori 60s1e3HbI0 cepaLa 1 OCTPbIM KOPOHaPHbLIM CUHAPOMOM C MoabLeEMOM /6e3 rnoabema CErMeHTa
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The authors evaluated the immediate angiographic and clinical, as well as long-term results of the bifurcation
two-stent technique — TAP stenting in patients with chronic coronary heart disease and acute coronary
syndrome with/without ST segment elevation. It was shown, that TAP stenting technique is effective and safe in
the treatment of patients with bifurcation lesions of the coronary artery disease and acute coronary syndrome

with/without ST segment elevation.
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Ha cerogHAWHWN OeHb UMEIDTCHA OrpaHu-
YeHHble faHHble 00 3P DEKTUBHOCTU ABYXCTEH-
TOBON MeTOOVKWN T-CTEHTUPOBAHUSA C MUHMU-
MasnbHOW NPOTPYy3uen cTeHTa OOKOBOW BETBU
B rnasHyto BeTBb (TAP) npu atepockiepoTunye-
CKOM MOpaxXeHnm KOPOHapHbIX apTepuii.

LUenb nccnepgoBaHus: OoLEHNUTb HENOCPED-
CTBEHHbIE aHrnorpaduyeckmne n KIMHNYeCcKue,
a TakXke OoTAaneHHble pe3ynbTaTtbl Oudypkaym-
OHHOWM pOBYXCTEHTOBOW MeToaukm — TAP-
CTEHTUPOBAHUSA Yy MAUMEHTOB C XPOHWUYECKOW
nwemmyeckon 6onesHbto cepaua (XMBC) n
OCTPbIM KOPOHAPHbLIM CUHAPOMOM C/6e3 Noab-
emMa cermeHTa ST (OKCnST/OKC6nST).

MaTtepuan n mMmetopabl. PeTpocrnekTtmBHO
npoBeneH aHann3 AaHHbIX UCTOpU BonesHn
100 60nbHbIX ¢ XUBC (n = 35) n OKCnST/
OKC6nST (n = 65). lNMocne BbINONHEHUS Oua-
FHOCTUYECKOW KopoHaporpadum BCEM NauuU-
€HTaM, OTBeYaloLMM KPUTEPUSM BKIIIOHEHUS,
BbIMOSIHEHO TAP-CTEeHTUpOBaHME Mo CTaHOapPT-
HO MeToauke. B xooe nccnenosaHs naymeH-
Tbl OCHOBHOW rpynnbl 66111 pa3geneHsl Ha OBe
noarpynnbl: 1-9 — GONbHbIE C HU3KMM PUCKOM
YPECKOXXHOr0 KOPOHAPHOro BMELUaTENbCTBA
30 (30%) yenoBek 1 2-59 — C BbICOKMM PUCKOM —
70 (70%).

Pesynbrartbl. [IBYyXCTEHTOBas Metoamka —
TAP-CcTEHTUPOBaAHUE, Kak rNepBu4YHas ctparermd
YPECKOXHOIr0 KOPOHApPHOro BMELLATENbCTBA,
6bina BbibpaHa y 92% naupeHToB (n = 92), B 8%
CTeHTUpoBaHMe OOKOBOW BeTBW MnoTpeboBa-
nocb nocne GUHaANbHOM “KUCCUHM-NIacTUKnN”®
MPU BbINOJHEHUM MPOBU3OPHOr0 CTEHTUPOBA-
Hus. CTEHTUPOBAHME CTBOJ1A JIEBOM KOPOHAapP-
HON apTepun — nepenHen MexekenynoykoBomn
BETBM — orubarowen aptepum BbINOJIHEHO
y 20% naumeHToB. lNpn aHann3e rpynn BbigB-
JIEHO, 4TO OAHOCTEHTOBas CTpaTerns 4vaile
BbINOJIHANACL B rpynrne HM3Koro pucka (p <
0,001), a gByxXCTEHTOBAs — B rpynne BbICOKOro

pucka (p < 0,001). lNMpoueaypHbIA ycrnex co-
ctasmn 100%.

CtatucTmyeckn 3Ha4YMMbIX PasnMyYnin mno
pPa3BUTUIO OCITIOXHEHWUIA Onepauyn (MexaHuye-
CKNX U CO CTOPOHbI apTepun gocTtyna) B rpyn-
nax He nonydyeHo. OToaneHHble pe3ysnbraThbl
oTcnexeHbl oT 1 roga oo 3 net y 80 (80%)
OonbHbIX. [ons BbDKUBLUMX B OOLLEN rpynne
coctaBuna 76%. CTaTUCTUYECKMX pPasnmyni
B OTHOLWEHMM OOLLEN BbIXMBAEMOCTU MNpwu
CpaBHEHUN MALUVEHTOB C HU3KUM U BbICOKUM
PUCKOM YPECKOXHOro KOpPOHapHOro BMelua-
TenbcTBa He ObiNo BhigBNEHO (p = 0,12). Takxe
He OblIsI0 BbISIBIEHO CTATUCTUYECKOWN 3HAYMMO-
ctn pa3sutns MACE-cobbiTuin B nccnenyembix
rpynnax (p = 0,19).

3aknwovyeHue. Metoanka TAP-cTeHTUpO-
BaHMA aBnaeTcs apdekTMBHOM 1 6e3onacHom
B JIEYEHUN NAUNEHTOB C BUdYpPKALIMOHHBLIM NO-
pakeHMEM KOPOHAPHbIX apTepUi NMpu XPOHU-
yeckon wuwemuveckor OonesHu cepaua
1 OCTPOM KOPOHapPHOM CUHApOMeE c/6e3 noab-
emMa cermeHTta ST.

Cnucok cokpaiwieHumn

YKB - 4peckoxHoe KOpOHapHOe BMella-
TeNnbCTBO

XNBC - xpoHudeckas uwemmyeckas 60-
nes3Hb cepaua

OKCnST — ocTpblii KOPOHApPHbIA CUHOPO-
MOM C NOAbEMOM cermeHTa ST

OKC6nST — ocTpbii KOPOHAPHbIA CUHOPO-
MoM 6e3 nogbema cermeHTa ST

DKM - puHanbHasa “kMcCUMHr-naacTmuka”

CJIN — cTeHT C NekapCTBEHHbLIM MOKPLITUEM

XTO — xpoHuyecKkasi ToTanbHaA OKKJIO3US

PKN — paHooOMM3VpPOBaHHbIE KIIMHUYECKUe
nccnenoBaHus

TAP (anrn.) — T-stenting and protrusion

Kl — koporaporpadus

JOAAT — nBoriHaga aHTuarperaHTHas tTepanusa

OaHOLEHTPOBOE PETPOCNEKTUBHOE NCCAEA0BAHNE T-CTEHTUPOBAHUS C MUHUMAaJIbHOV MPOTPY3ner

cTeHTa 60KOBOVi BETBU B OCHOBHYIO BETBb. ..
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BeepeHue

BudypkauMoHHble MopaxeHus — oaHa u3
Hambonee CroXHbIx 06nacTen KOPOHAPHbIX UH-
TepBeHUMIN. HYacToTa nopaxeHusa 6udypkaumm
KOpPOHapHbIX apTepuin pocturaetr 20%.
YpeckoxHOe KOpPOHapHOE BMeLaTeNbCTBO
(YKB) npun aTepocKknepoTu4eckoMm XxapakTrepe
nopaxeHuss udypkauym aBAFeTCS TexHuye-
CKW CJNIOXHbIM 1 B OTAAJIEHHOM Mepuoae nme-
€TCS BbICOKMIN PUCK Pa3BUTUS pPECTEHO3a No-
cne cteHTmpoBaHua (1). B HacTodAwee Bpems
CYLLLECTBYET ABE METOANKN CTEHTUPOBAHMUS KO-
poHapHoW O6udypkauun: OAHOCTEHTOBas U
OByxcTeHToBas. OnpeneneHme onTrMasibHOMN
TexHukn YKB npu 6udypkauyoHHOM nopaxe-
HUX ObII0O NPEeAMETOM MHOTMUX KIMHUYECKUX
nccnegoBaHui, HO, HECMOTPS Ha 9TO, ONTU-
MasibHblA METOA, CTEHTUPOBaAHUS Npu Gudyp-
KaLMOHHbIX MOPaXeHUax ocTaeTcd npeaMeTom
anckyccum (2).

CornacHo rmaBHOMY npuHuuny EBponei-
ckoro OudypkaumoHHOro knyba, crTparterus
CTEHTMPOBAHMA OOJIKHA OblTb HACTOJMILKO MPO-
CTON, HACKONbKO MNO3BONIAET aHaToOMWuA.
“3onoTbiM cTaHOAPTOM” ABNAETCA OOHOCTEHTO-
Bas TexHMKa “NMPOBU30OPHOro” CTEHTUPOBaHUSA
MarucTpasbHOro cocyga C MnoCcieaylLm
BMeLllaTeNibCTBOM Ha OOKOBOV BETBU B Clyyae
HeonTuManbHOro pesynbrata. [JaHHble peko-
MeHOauun OCHOBaHbl Ha pes3ysibTaTtax paHLo-
MM3UPOBAHHbLIX KJIMHUYECKMX MUCCNenoBaHnin
(PKW), cpaBHUBaOWMX OOHO- N OBYXCTEHTO-
Bble MmeTogukm YKB, B KOTOpbIX He yaanocb
NMPOAEMOHCTPUPOBaTL MPEMMYLLECTBA OBYX-
CTEHTOBOW METOoAMKM N0  CpaBHEHWUIO
C provisional-cteHTupoBaHuem (3).

BrnepBble mMeToamka TAP-cTeHTMpoOBaHUS
onucaHa B 2007 r. [lepBoe uccnegoBaHme, No-
CBSALLEHHOE OAaHHOW TEXHMKE, BKIItOYano 73 na-
umeHTa. Jona MyxuuH coctaBuna 72,6%.
MauneHToB C XPOHUYECKOW ULLEMMNYECKON
6onesHblo cepaua (XMBC) 6bino 60%. OueHka
3HA4YMMOCTM CTEHO3a M BOKOBOI BETBM MPOU3-
BOAMMACb MO AaHHbIM aHruorpadpun. 67% na-
LMEHTOB Obiln C nopaxeHuamm Tuna 1-1-1
no knaccundukaumm A. Medina. CTeHTMpoOBaHue
NMPOBOAMIIOCE C WCMOJIb3OBAHWEM CTEHTOB
C nekapcTBeHHbIM nokpbiTuem  (CJIM).
MpouenypHbIn ycnex 6bi1 OOCTUTHYT BO BCEX
cnyyasx. Hepes 9 mec peBackynsapusaumio ue-
JNIeBOro cocyna BbIMosHAMM B 6,8% cnyvaes (4).

B 2009 r. I. Al Rashdan n H. Amin ony6nun-
KoBanu cepuvio HabnwogeHui 156 nauueHToB,
KOTOPbIM BbINOJIHAIN CTEHTUPOBAHME MO METO-
anke TAP. CpegHuii Bo3pacT B60sbHbIX COCTa-
BuNn 56,7 = 9,9 ropa. Myx4inH 6bino 76,9%.

YactoTta npouenypHoro ycnexa coctaBuia
99%, BbIXMBAEMOCTb 6e3 HebnaronpuUATHbLIX
CepaeYHbIX-COCYAUCTbIX COObITUIA  Yepe3
36 mec — 88%. NoBTOpHasa peBackynapulaums
LeneBoro cocyna noTpeboBanacb TOJIbKO
B 5,3% cnyvaes (5).

Ha cerogHsIlWHUA OeHb MMEKTCA orpaHu-
YeHHble AaHHble 06 9P PEKTUBHOCTN OBYXCTEH-
TOoBOW MeToamku TAP-cTeHTupoBaHuda npu
aTepoCK/IepPOTUYECKOM MOPaXEHMN KOpOHap-
HbiX apTepuii. B 2022 r. onybnmkoBaH cucTe-
MaTM4eckmini 0630p U MeTaaHann3, cpaBHKMBa-
IOWUN MeToankm 6mndypkauMoHHOro CTEHTU-
poBaHua npuv HKB. B nccnenoBaHme BKIIKOYEHO
8318 nauueHtoB n3 29 PKW. LOona T/TAP-
CTeHTUpoOBaHuUs cocTtaBuna 6,3% (522/8318).
Jinwb B ogHoM uccnegosaHuun (BBK Il) nposo-
aunnocb cpaBHeHue TAP-cTeHTUpoOBaHUA
C OpYron OByXCTEHTOBOM MeToamkom — culotte.
B 5 PKN npoBogmnocb CpaBHEHUE TEXHUKU
“NpoBM30OpPHOro” cTeHtupoBaHus un TAP-
CTeHTupoBaHus. 1o gaHHbIM MeTaaHanmsa T/
TAP-cTeHTUpOBaHMe nokasano Xxygluve pe-
3yfbTaThbl, 4eM “NPoOBU3OpPHOE”, U 3TO ObIIO
CBSI3aHO C MNOBbILLIEHHLIM PUCKOM Tpom603a
cteHTa (OP 2,37; 95% AN 1,02-5,51) (6).

B vuccnepnosaHuu Bifurcations Bad Krozingen
(BBK) Il npoBoaunoCb CpaBHEHME OBYXCTEH-
TOBbIX METOAMUK — culotte n TAP-CcTeHTMpOoBaHUA
npu 6mndpypkauMoHHOM nopaxeHun. Pesynb-
TaTbl UCCNenoBaHUs nokasanu, YTo CTEHTUPO-
BaHMe no metoguke culotte Gbino cBA3aHO
c 6onee HM3KOW YacTOTOW pPa3BUTUSA PECTEHO-
3a (p = 0,006). Mo ocTanbHbIM KOHEYHbIM TOY4-
KaM CTaTUCTUYECKM 3HAYUMMBbIX Pa3/INYUA Bbl-
SIBNEHO He 6b110 (7).

Lenb nccnepoBaHms: OLLEHNTb HENOCPE-
CTBEHHbIE aHrnorpadpuyeckmne n KNMHN4eckKne,
a Takxke oThaseHHble pe3ynbTaTbl OudypKaLm-
OHHOW AOBYXCTEHTOBOMW wMeToauku — TAP-
CTeHTMpoBaHua y naumeHTos ¢ XMBC n ocTpbim
KOPOHapHbIM CMHOPOMOM C/6e3 noabema cer-
MeHTa ST (OKCnST/OKC6nST).

MaTtepuan n metoabl

MccnepoBaHue sBNSIETCA PETPOCNEKTUB-
HbIM OfgHoOUeHTpoBbIM. B nepuog ¢ 2019 no
2021 r. BkounTenbHo B Camapckom obnacT-
HOM KJIMHMYECKOM KapAMONOrnyeckom Anc-
naHcepe um. B.I. Nonskosa OblNI0 BbINOJIHEHO
YKB no metoauke TAP-cTeHTMpoOBaHUSA npwu
OndypKaUMOHHOM MOPaXeHUN KOPOHAPHbLIX
aptepuin 100 naumeHtam. C XMBC 6bin1o 35%
(n = 35) 1 OKCnST/OKCO6NST — 65% (n = 65).
Jdonsa myxx4umH coctaBuna 66%. CpegHuin Bo3-
pacT nauneHToB — 61,7 = 10,1 roaa.
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Mo pe3ynbratamMm AMarHoCTUYECKOM KOpOHa-
porpadun (KI) onpepensanu Tmn KpPOBOCHaO-
XEeHUsa cepaua, reMoavHaMUYEeCKy 3Hauyun-
MOCTb CTEH03a, BbIPaXEHHOCTb KasbLMHO3a,
TN OGUPYPKALMOHHOIO MOPaXeHUs, a Takxe
yron oTxoXxaeHust 6okoBoi BeTBU. OUEHKY
TSXKECTU MNOPaXEHUs KOPOHAPHLIX apTepun
npoeoaMnu No wkane Syntax Score. Kputepun
reMoanHaMmM4yeCckom 3Ha4YMMOCTU CTEHO3a KO-
poHapHom aptepumn: 1 — aHruorpaduyeckme:
CTENEHb CYXEHUs MPOCBETa [NABHOW BETBU
50% wn 6onee u/MnNn Hanuyne NPU3HaKoB OC-
JIO)KHEHHOIO CTEHO3a (AncceKkums, NPUCTEHOY-
HbIi TPOMO03) NMBO OKKNO3UNA; A1 OOKOBOW
BEeTBM — cTeneHb cteHo3a 70% un 6onee, npo-
TSXXEHHOCTb nopaxeHua =10 mm, pede-
PEeHCHbIN amnameTp BB > 2,5 Mm; 2 — knnHn4e-
CKUe: Hanuyme JoKa3aHHON nwemMuy Muokap-
[a MEeTOLOM Harpy304HOro TeCTMPOBaHUA MNpun
XNBC, B cnyyae OKCnST/OKConST ocTpble
N3MeHeHnsa Ha anekTpokapauorpamme (9KI),
COOTBETCTBYKOLWLME 0061aCTU KPOBOCHAOXEHUS
npegnosaraemon mHdapKTCBA3aHHOW apTe-
pun. BbIpaXeHHOCTb KalbuUUHO3a Onpenens-
Nlacb Kak OTCYTCTBUE, YMEPEHHbIV KanbLMHO3
(KanbUMHO3 CTEHOK apTepuU BU3yanm3npoBsasi-
Cq Npu peHTreHorpadmnm Ha GOHE KOHTpPacTu-
poBaHUA apTepumn), BbIPaXEHHbIA KalbLMHO3
(KanbLUMHO3 BU3YanM3npoBascs Npu peHTreHo-
CcKonuu, 0O Havasna BBELEHWUS KOHTPaCTHOro
BellecTBa B apTeputo). Mcnonb3ys knaccnpun-
kaumio A. Medina, onpegenanmn Tun oudypka-
LMOHHOro nopaxeHus. Lndpbl B gaHHON knac-
cndmkaumm OnmCbIBaAKDT Hannyme/oTCyTCTBME
nopaxeHusi B MPOKCMMasIbHOM 4aCcTu MaBHOIro
cocyga, 3aTeM B ANCTaJIbHOM 4acTu 1 B BOKO-
BOon BeTBU. Ecnn umndpa “1” — 3HaunT ecTb No-
paxkeHue >50% npu BU3yasibHOWM OLUEHKE, B MPO-
TUBHOM citydae ctasutca uydpa “0” (puc. 1).

CornacHo knaccudukaumm, K UCTUHHbIM BU-
dYpKaAUMOHHBIM MOPaXEHUsIM OTHOCUAWN CTe-
Ho3bl Tuna Medina 0-1-1, Medina 1-1-1,
Medina 1-0-1. T-6udypkaumsa cumtanacb, Kor-
[a yron oTxXoXaeHusi OOKOBOV BETBW pPaBEH
Gonee 70°, Y-6udypkaumsa — yrosl oTXoXOaeHus
©okoBol BeTBM MeHee 70°. Kputepum cnoxHoro
KOPOHAPHOro MOPaXeHMsA: MHOroCoCyancToe
MOPaxXeHne BEHEYHbIX apTepuin, MPOTSXKEH-
HOCTb nopaxeHust 6onee 20 MM 1 Bblpa>KEHHbIN
KanbLUMHO3, NUCTUHHaa 6udypkauma no Medina
c OOKOBOV BETBbIO > 2,5 MM, XpoHUMyeckasi To-
TanbHas okko3us (XTO) n pecteHo3 BHYTpU
CTeHTa, He3alUVLLEHHbIV CTBOJ1 JIEBOW KOPOHap-
Holi apTepun (JIKA). Mpu Hannumn oyx n 6onee
KpUTEPUEB MOPaXXEHME KOPOHAPHbLIX apTepui
CUYUTANOCh CJIOXHbIM.

AucTtanb-
HbIi
otaen

Mpokcu-
MasnbHbI
otaen

f«<

44
A

Puc. 1. Knaccudukaums A. Medina gns 6udypkaumoH-
HbIX MOPaXXEHNN KOPOHAPHbLIX apTEPUIA.

Kputepun BknodeHus: naumeHTtbl 18 net
n ctapwe ¢ XMBC ¢ pokasaHHON neMmmein mu-
okapga u OKCnST, OKC6nST; uCTUHHOE
1 NoXHoe BudypKauMoHHOE NopaKeHne Kopo-
HapHbIX apTepuin (oueHKa No knaccudpurkaumm
A. Medina); TexHnyeckas BO3MOXHOCTb 1 6na-
ronpuaTHaa aHaTOMUSA OJ19 BbIMOJIHEHUS CTEH-
TUPOBAHUS KOPOHAPHOM BUudypKaLUn.

Kputepun HEBKITIOYEHUS: MHOroCcoCyamcToe
nopaxeHne KOPOHapHOro pycna ¢ Syntax Score
> 32; HEBO3MOXHOCTb NMpuema ABOMHOW Oes3-
arperaHTtHom Tepanuu (JAAT).

Janee B nHgmemayanbHOM nopsigke onpe-
Jensnacbe MeToavka peBackynsapusaumm Mmo-
Kapha KOHCUIIMYMOM Bpa4el B COCTaBE: PEHT-
reHoxmpypra, kapamonora n Kapauoxumpypra.

Bcem naumeHTam, OTBEYaLMM KPUTEPU-
SIM BKJIIOYEHUS, BbINOJIHEHO TAP-CTEHTUPO-
BaHUA MO CTaHOapTHOM meToauke (puc. 2)
¢ npumeHeHuem CJIMN (99%) BTOPOro u TpeE-
Tbero rnokoneHusi. TexHmyeckoe obecrnevyeHue
onepauun BKJoYano B ceba npuMeHeHue
TpaHcpaanaabHOro UWHTPOAblOCEpPA OJINHON
7 cMm n gunameTpom 6 F, NpoBOAHMKOBOro
kateTepa gunamMmeTpom 6 F, AByX KOpPOHapHbIX
MPOBOAHMKOB, KOTOpPble YCTaHaBIMBAINCHL
B OUCTasibHble OTOesibl OCHOBHOM 1 OOKOBOI
aptepuin 6udypkaunmn. Onepauyna 3aBeplua-
nacb GUHaNbHOM “KMCCUMHr-nnacTukon” (PKIT)
M MPOKCUMaJIbHOM ONTUMU3aLEN.

B npouecce BbinonHeHna YKB renapunHmnsa-
una n JAAT npoBOgMINCb B COOTBETCTBUK CO
cTaHoapTHbIM nNpoTokonom. B cTauuonape
Hapaay ¢ MegmkameHTo3How Tepanuen NBC
HazHayanacb OAAT 6nokatopamu P2Y12-
peuenTopoB (TnKarpenop, npacyrpen, Knonu-
Jorpenb) B codeTaHun ¢ aueTuicannumioBomn

OaHOLEHTPOBOE PETPOCNEKTUBHOE NCCAEA0BAHNE T-CTEHTUPOBAHUS C MUHUMAaJIbHOV MPOTPY3ner

cTeHTa 60KOBOVi BETBU B OCHOBHYIO BETBb. ..
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1. Provisional up to kissing

2. SB stent and MV balloon positioning

3. SB stenting

4. SB ostium post-dilation and kissing balloon inflation

5. Repeat POT

Puc. 2. 9tanbl cTEHTUPOBaHUS 6UbYPKALMOHHOIO NOPaXeHUs KOPOHAPHOW apTepun no metoanke TAP.

kucnoton. lMocne Bbinuckn OAAT Ha3Ha4da-
nacb Ha 12 mec.

AHrmorpadpmyecku ycneLwHblM cHuTasncs pe-
3y/bTaT: COXPaHEHME NN BOCCTAHOB/IEHME aH-
TerpagHoro kposotoka TIMI [I-1ll, oTcyTCcTBUE
ONCCEKUMNIA 1 aMcTanibHOW ambonusaumm mam
Kakux-nmbo Apyrnx OCNOXHEHUN, OCTAaTOYHbIN
CTEHO3 CTEHTUPOBAHHOIO CErMeHTa MeHee
30%. KnAMHMYEeCKM yCMNELLUHbIM cyuTancs pe-
3ynbTaT: CHMXeHne GYHKLMOHANbHOro knacca
(PK) cteHokapaum oo ypoBHs |-Il y 60MbHbIX
¢ XMBC vnun npu HecTtabunbHOWM CTEHOKapamMn
ctabunuzauma B Il PK, oTcyTtcTBME MWIEMUM
Mmokapaa npu Harpy304HOM TEeCTMPOBaHUMU
Yy MJAHOBbIX BGOJIbHLIX U HaNU4Yue pPe3osoumn
cermeHnTa ST y naumeHtoB ¢ OKCnST, otcyT-
CTBUE KapamasibHbIX OCJIOXHEHMUIM (OCTpoe Ha-
pywieHne  MO3roBOoro KpoBoobGpallieHus
(OHMK), HedaTanbHblhi MHOAPKT MUOKapaa
(MM), NoBTOpPHbIE BMELUATENLCTBA HA CTEHTU-
POBaHHOM CErmMeHTe, aOpTOKOPOHAPHOE LUYH-
TUPOBAHUE, CMEPTb OT BCEX NPUYNH).

MpoBeneH CpaBHUTENbHbLIA aHanM3 Hemno-
cpencTBeHHbIX pesynbratoB HKB B aByx noa-
rpynnax: 1-a nogrpynna (HM3Koro pucka) — na-
LIMEHTHI, HE MEILLME CNOXKHOIO KOPOHAPHOro
nopaxenuda, — 30% (n = 30) n 2-a noarpynna
(BbICOKOIO prcka) — CO CJIOXHbIMU MOPaXKeHU-
SIMW KOPOHapHbIX aptepuin — 70% (n = 70).

OTpaneHHble pesyabTaTbl cuUMTanu ynoB-
NeTBOPUTESIbHbIMU B Clly4ae OTCYTCTBUA CTe-
Hokapauun llI-IV ®K Ha npoTskeHun Bcero

nepuoaga HabnoaeHUs nocsie onepaunm, Kap-
OVanbHbIX  OCJIOXHEHUN, MNONOXUTENbHbIX
pe3ynbTaTtoB Harpy304HbIX TECTOB, CHUXEHUS
TONEPaHTHOCTU K GU3NYEeCKOn Harpyske,
pecTeHo3a B CTEHTEe No AaHHbIM HaTuBHOW KI
AN MYAbTUCINPANbHOM KOMMbIOTEPHOW KOPO-
Haporpadpum (MCKT KI') n noBTOpHON peBa-
CKynsipu3aumm Ha CTEHTUPOBAHHOM CErMeHTE.

KoHeu4Hble TOo4ku: KOMOMHMPOBAHHASA KO-
He4YyHas Toyka onpeneneHa, CMepTb OT BCEX
npnyivH, MACE-cobbiTusa: cMepTb OT cepaey-
HO-cocyaucTbix NpudnH, OHMK, HedaTanbHbIN
MM n noBTopHasa peBackynspusauns Ha uene-
BOM COCyAe.

Cratnctnyeckuin aHanna. HenpepbiBHbIE
NEepPEMEHHbIE C HOPMaJibHbIM pacrpeaeneHu-
eM npencrtaBfieHbl Kak cpefHee 3HayeHue
(SD), baHHble C HEHOPMaJbHbIM pacnpeaene-
HMEM — KaK MegmaHa BMeCTe C MeXKBapTUJib-
HbIM guanasoHoM. CpaBHeHMe Mexay rpynna-
MM BMeLuaTenbCTBa NpoBOAUIIOCH C UCMOb30-
BaHWEM He3aBUCUMbIX BbIOOPOK t-kpuTepus
L7151 HEMpPEPbIBHbIX MEPEMEHHbIX 1 %2 AN ANXO-
TOMUYECKNX MepeMeHHbIX. OueHka QyHKUNM
BbDKMBAEMOCTWU MaUMEHTOB MNpoBOAuiachb Mo
metony KannaHa—-Merniepa. Onsa cpaBHeHus
BPEMEHN [0 HaACTyrnjlieHus coObITUiA NpuMe-
HAICS NOrpaHroBbiv TecT. 3HadveHne p < 0,05
CYMTaNOChb CTaTUCTUYECKN 3HAYUMbIM. AHANN3
MPOBOOMIICSH C MUCMNOJNIb30BAaHWUEM MPOrpamMmbl
Statistika 8.
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Pe3ynbTaTthbl
Y 35% nauuerHtoB YKB BbINOMHANOCH MO
nosony crtabunbHow cteHokapauu -l PK,

y 23% naumenTtoB — npn OKCnST, y 43% — npu
OKC6nST. KnuHunyeckan xapakTepuctuka
BKJIIOYEHHbIX B MCCegoBaHWe NauMeHTOB
npencrtaeneHa B Tadn. 1.

MepBbiM 3Tanom BceM OOsIbHbIM, BKIIOYEH-
HbIM B CC/leA0BaHNE, BbINOJIHEHA AMArHOCTU-
yeckasa KI. CtBon JIKA nmen remogmHammye-
CKW 3HA4YUMbI cTeHO3 Y 14% 60nbHbIX. Y 92%
NauVEeHTOB BbISBNEHO UCTUHHOE Gudypkaum-
OHHOE MNOopa)eHue (JoNs NopaxeHust CTBoMa
JIKA coctaBuna 14%) ny 8% — noxHoe. Y 51%
60/bHbIX OblNl YMEPEHHbIV KabUMHO3 KOPO-
HapHbIX apTepuii. T-6udypkauns ANarHOCTU-
poBaHa B 47% cnyvaeB, Y-budypkaumsa -
B 53%. o pesynstatam nopgcdeTta 6Gannos
no wkane Syntax Score OCHOBHYK MacCy CO-
CTaBnaANM naumMeHTbl NPOMEXYTOYHOrO pucka
(23-32 6anna), ux pona coctaBuna 80%.
AHrnorpadumnyeckme xapakTepucTmuku rnopaxe-
HUI NpuBeaeHbl B Tabn. 2.

Jons naymeHToB, COOTBETCTBYIOLMX KpUTE-
PUSIM CNTIOXKHOFO KOPOHAPHOI0O NOPaXeHus, COo-
ctaBuna 70% (n = 70).

OunarHoctmnyeckas KI' u HKB B 97% cny4aes
OblNX BbINOJSIHEHbI NMPaBbIM TPaHCPaananbHbIM
noctynom, B 2% — AucTanbHbiM pagmanbHbIM
LOCTYrNoM, y O0HOIro nauveHTa nineyesas apre-
puvs UCnosib3oBasiaCcb B Ka4eCTBe apTepun 00-
ctyna. KoHBepcum gocTyna He Npou3BoanIioCh
HW B OOHOM Ccny4ae.

[ByxcTeHToBass metoamka — TAP-CTeHTu-
poBaHue, kak nepBuyHas ctpaTterus YKB, 6bina
BbibpaHa y 92% naumeHToB (N = 92), B 8%
CTeHTupoBaHue OGOKOBOI BeTBM MoTpebdoBa-
nocb nocne OKIM npu BbIMOAHEHUN NPOBU30P-
HOro crteHTupoBaHud. 4YKB ctBona JIKA-
MM>XXB-0OA no ykazaHHOW TexHuke Obl10 Bbl-
nonHeHoy 20% naumeHToB. Y 4 (4%) naumMeHToB
TAP-CcTeHTUpOBaHMe BbINOJIHEHO MNOCNe peka-
Hanndaumm XTO mMarucTpasbHON BeTBU,
y 16 nauyenToB (16%) — nocne pekaHanusa-
LMK OCTpoW OKKN3uun. MNpegunatayms OCHOB-
HoW BeTBM noTpeboBanacb B 63% cnyyaes
(n = 63), npegunataumua OOKOBOW BeTBU —
B 33% (n = 33). B 99% cny4aeB 6b1 MMnnaH-
TupoBaHbl CJII. CpenoHee KONM4ecTBO CTEH-
TOB, MMMJAHTUPOBAHHbLIX B OCHOBHYIO BETBb,
coctaBmno 1,4 + 0,53, B GOKOBYIO BETBb —
1,05 £ 0,22. Y 6 (6%) naumeHTtoB YKB conpo-
BOXOa/0Cb BBeZleHMeM 6/10KaTOPOB peLenTo-
poe llb/llla TpombGouuTtoB (3anNTUdMOATUT).
B 6% cny4aeB nocne MMniaaHTaumm CTEHTA B
OCHOBHYIO BETBb MPOM30LLIA OKKIO3MA BOKO-

Ta6nmua 1. KnuHunueckas XapakTepucTmka BKITIOHEHHbIX
B nccnegoBaHne naunMeHToB

Moka3aTtenb 3HauyeHue
Bospact (SD), roap! 61,7 +10,1
Ymcno MyxymH, % 66
dakTopbl pucka, %:
apTepvanbHas rmnepTeH3ns 50
caxapHblii fnabet 2 TMna 11
KypeHue 10
ancnnnuoemus 50
AKLL B anaMHese, %
YKB B aHamHe3e, %
JnarHos npu noctynnexunu, %:
cTabunbHas cTeHoKapams 35
OWM ¢ nogbemom cermeHTa ST 23
OWM 6e3 nogbema cermeHta ST 42

lNpnmevaHne. AKLL - aopTOKOPOHAPHOE LUYHTUPOBAHUE,
YKB - 4peckoxHoe KopoHapHoe BmelwlaTensctso, OVIM -
OCTPbIN NHPAPKT MUoKapaa.

TaGnuua 2. AHrvorpaduyeckne xapakTepucTvkiu nopa-
XEHWN

Mokasatenb 3HavyeHue

Jlokanusaums cteHo3sa, %:

ctBon JIKA-MMXKB-0A 14

MVXB-OA 55

OA-BTK 29

MKA-3MXB-JI)XB 2
McTrHHoe 6udypkauyoHHoe nopaxeHue, %:

Medina 0-1-1 24

Medina 1-1-1 68
JloxxHoe BudypkaLmoHHoe nopaxeHue, %:

Medina 1-1-0 4

Medina 0-0-1 2

Medina 0-1-0 2
KanbLmHo3 KopoHapHbIx apTepui, %:

OTCyTCTBYET 14

YMEPEHHbIN 51

BbIPAXEHHBbIV 35
Tun udypkaumu, %:

T-6ndypkaums 47

Y-6udypkaums 53
Syntax Score, %:

HU3kunii 0-22 6anna 14

cpenHuin 23-326anna 80

BbICOKMI >33 6annos 6

MNpumedanne. 3peck 1 B Tabn. 5: JIKA — neBas KopoHapHast
aptepus, NMMXB - nepenHsis MexckenygoykoBasi BETBb,
OA - orunbatoLas aptepusi, JA — omuaroHanbHas aptepus,
BTK - BetBb Tynoro kpas, NKA - npaBas KopoHapHas
aptepus, 3MXB - 3agHas MexxkenyaoykoBasi BETBb,

OaHOLEHTPOBOE PETPOCNEKTUBHOE NCCAEA0BAHNE T-CTEHTUPOBAHUS C MUHUMAaJIbHOV MPOTPY3ner

cTeHTa 60KOBOVi BETBU B OCHOBHYIO BETBb. ..

JIKB - neBoxenyno4ykoBast BETBb.
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Ta6nuua 3. HenocpencTteeHHble pesynbtaThl YKB

MokasaTenb 3HavyeHue
Anrnorpaduyecknin ycnex, % 100
Mpeaunartaums OCHOBHOW BETBU, % 63
Mpenunataums 60KoBoI BETBU, % 33
PekaHanusauus oCTpow okkn3dun, % 16
PekaHanmaaupysi XpoHUYeCcKoin okkto3um, % 3
MHTpaonepauyoHHOe NpuMeHeHne 6
6nokatopoB peuenTopos lIb/llla
TpomboumnToB, %

CTEeHT C IekapCTBEHHBLIM NMOKPLITUEM, % 99
CpenHee KOnM4ecTBO CTEHTOB:
OCHOBHas BeTBb (SD), WT. 1,4+0,53
6okoBas BeTBb (SD), WT. 1,05 +0,22
®KI 1 npokcumanbHas onTuMmuaaums, % 100
MNonHas peBackynsipusaums, % 66
MexaHunyeckme ocnoxHeHuns YKB, % 3
MNepdopaumns, % 2
“No reflow”, % 1
OcnoxHeHus apTepuanbHoro goctyna, % 3
MocTnyHKUMOHHas rematoma, % 3
Heobx0MMOCTb B XMPYPrMyeckom 0
remocrase, %

BOW BETBW C NOCJIEAYIOLLEN YCMEeLHON pekaHa-
nmzaumen u ummnnaHtaumeinn cteHTta. OKI
N NpoKCUMasabHas ONTUMU3AUUsS BbINOJIHEHA
B 100%. B 66% (n = 66) cny4yaeB 6blna BbIMOJSI-
HEHa MoJsiHas peBackynsapusauns mMmokapaa,
B 34% (n = 34) pekoMeHO0BaH BTOPOM aTan co
CTEHTMPOBAHME OPYrMX KOPOHAPHbLIX apTEPUIA.
B 100% cny4aeB oocTuUrHyT kKpoBoTok TIMI III.
OcnoxHeHusa BO BPeMS onepaunm pasBuincCb
y 6 (6%) naumeHTOB. [IByM naumeHTam OOnos-
HUTENbHO MMMNAHTUPOBAHbLI CTEHT-rpadThl
Mo noBody nepdopaumm KOPOHAPHOW apTEPUN:
B OOHOM cllyyae 3adumkcrpoBaHa aucTtasbHas
nepdopauma BeTBM NEPBOro rnopsaka aua-
roHanbHO apTepum, noTpeboBasLlas UMMNIAH-
Tauum cTeHT-rpadTa B OOKOBYIO BETBb B MPO-
ekumm nepdopMpoBaHHOM BETBM, BO BTOPOM
cllydyae nepdopaums aptepun Obina auarHo-
CTUpOBaHa AMCTasibHEE WMMNAHTUPOBAHHOIO
CTEHTa, KOoTopas noTpeboBana vMmnnaHTaumm
cteHnT-rpadpta. Y ogHoro nauymenta YKB oc-
NOXHUNOCb cuHapomMmoM “no reflow”, paspe-
LLEHHbIM KOHCEPBATUBHON Tepanuven, Kotopas
Bk/to4ana B cebs MHPY3no MHFIMOUTOPOB K-
konpoTenHos lIb/llla peuenTopoB, NHTPaKOpPO-
HapHoe BBeAeHue HuTpornuuepuHa 400 mMkr
1 nanaBepuHa 4 mr. lNpuy KOHTPOJIbHOW KOpOHa-
porpadum yepes 10 MnH Nnocne Havana nedve-
HUA peHomeHa “no reflow” oTmevanocb BOC-
CTaHOBJIEHME aHTerpagHoro kposoToka TIMI L.

Y 2 (83%) naumeHTOB 3aduKcmpoBaHa MOCT-
MyHKUMOHHasa rematoma Tun Il (no knaccnopun-
kauun Bertrand O.F.) obnactn aptepuanbHOro
[ocTyna, paspelieHHass KOHCEPBATMBHOM Te-
panuen: cuctemMHasa aHanbre3ms m OONOJSHU-
TenbHas KOMMPECCUs, CO 2-X CYyTOK — MECTHO
renapuHcogepxawme masn. OCNOXHEHWUN,
npuBeaLINX K NeTasbHOMY Ucxony, He Oblo.

N3 ctaumonapa BbinucaHbl 100% (n = 100)
OneprpPOBaHHbIX BOJIbHbIX B YA0B/IETBOPUTESb-
HOM COCTOSIHUN.

HenocpepncteeHHbie pe3dynbtaTthl HKB npea-
CTaBJsieHbl B Tabn. 3.

Mpn cpaBHeHUM noarpynn naunueHToB
C HU3KMM U BbICOKMM puckom YKB konnyecTtso
MY>XUYMH MpeBanMpoBano Hagd, KOJNYECTBOM
XeHWMH. Takmue ¢dakTopbl, Kak apTepuanbHas
rMNepTeHsns M OUCAaMNMaeEMuns, ctatucTuye-
CKU Yalle BCTpeyannuch B NOAPYynne CIOXHOro
KOpPOHapHOro nopaxeHus. Bo 2-in nogrpynne
10% nauneHTOB paHee BbINOSIHAACh PEBACKY-
napusauma muokapga metogom AKL (5%)
nnn YKB (5%). B 06eunx nogrpynnax OCHOBHYIO
0ON0  NauMeHTOB CcOCcTaBnsanmM OOosbHble
¢ OKCnST/OKC6nST. OcHOoBHble xapakTepu-
CTUKM FPYyNMn NpeacTaBsieHbl B Tabn. 4.

CnoxHbIM MOpaxXeHnemM KOPOHapHbIX apTe-
puii cunMTanoch Hanuune apyx n 6onee aHrmo-
rpadmnyeckmx Kputepues (MHOrococygmuctoe
NnopaxXeHne BEHEYHbIX apTepuin, NPOTAXKEH-
HOCTb NnopaxeHuns 6onee 20 MM 1 BblpaXXeHHbIN
KanbUMHO3, NCTUHHAA budypkauma no Medina
¢ 60okoBoOI BeTBblO = 2,5 MM, XTO 1 pecTteHo3
BHYTPW CTEHTA, He3awmuleHHbin ctBon JIKA)
no gaHHbIM guarHocTmndeckon Kl B noarpynne
CnoxHoro nopaxenusa 50% nauneHTos (n = 35)
VIMENU BblpaXXeHHbIN KanbLWHO3 CTEHOK apTe-
puii, Torga kak B moarpynne HM3KOro pucka
TakoM CTEMEHN BbIPAXXEHHOCTW KasbLUMHO3a HE
oTMeuanock (p < 0,001). B ocHoBHOM B 06€emx
noarpynnax cteHo3 6bis nokannuaoBaH B obna-
cTn 6udypkauus NMVKB-LOA (55%) (p = 0,05),
nopaxeHune o6udypkaumm cteona JIKA (14%)
BCTpEYasiocb B MOArpymnrne BbICOKOro pucka
(p = 0,03). OcHoBHasi OoNA NaUMEeHTOB C UC-
TUHHbIM  OUPYPKALUNOHHLIM  MOPAXEHNEM
(69%) npuxogunacb Ha noarpynny BbICOKOro
pucka (p < 0,001), a B noarpynne HU3Koro pu-
CcKa CTaTUCTUYECKU YaLle BCTPEYaIOCh JIOXXHOE
oudypkaumoHHoe nopaxeHue (p < 0,001).
Syntax Score 6onee 32 6annos (6%) BcTpeyarn-
CS1 TONIbKO Y MALUEHTOB CO CJIOXHBbIM KOPOHap-
HbIM nopaxeHunem, gonsa Syntax Score 23-32
©anna coctaBmna 20% B 1-i nogrpynne n 60%
BO 2-W. AHrunorpaduyeckme xapakTepucTukn
rpynn npencraBnieHbl B Tabn. 5.
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Ta6auua 4. OCHOBHbIE XapaKTePUCTMKI NOArPYNM NaLEHTOB HI3KOrO 1 BbICOKOTO prcka YKB

Moka3zatennb 1-a nogrpynna (n = 30) 2-a nogrpynna (n = 70) p

BospacT (SD), roabi 61,5%£9,5 61,8 10,1 0,14
Hmcno MyxynH, % 20 46 0,93
®dakTopsbl pucka, %:

apTepuanbHas runepTeHans 20 30 0,03*

caxapHblii auabet 2 Tuna 4 7 0,63

KypeHve 4 6 0,47

ancannuoemus 23 27 <0,001*
AKLL B aHamMHe3e, % 0 5 0,46
YKB B aHamHe3e, % 0 5 0,46
InarHos npu noctynneHuun, %:

cTabunbHas cTeHoKapams 11 23 0,82

OWM c nogbemom cermeHTa ST 6 17 0,64

OWM 6e3 nogbema cermenta ST 13 30 0,97

Ta6nuua 5. AHrrorpaduyeckre xapakTepuUCTUKL NOPaXEHMIA NOATPYNN NALMEHTOB HA3KOMO 1 BLICOKOro pucka YKB

MNokasaTenb 1-a nogrpynna (n=30) | 2-a nogrpynna (n=70) p

Jlokanunsaups cteHosa, %:

cteon JIKA-MMVXXB-0A 0 14 0,03*

MNMVXB-LA 21 34 0,05

OA-BTK 3 26 0,007

MKA-3MXB-JTXB 1 1 0,53
NcTnHHoe budypkaumoHHoe nopaxeHune, %:

Medina 0-1-1 8 16 0,68

Medina 1-1-1 15 53 0,01*
JloxxHoe BudypkaumoHHoe nopaxeHwe, %:

Medina 1-1-0 3 1 0,05

Medina 0-0-1 2 0 0,16

Medina 0-1-0 2 0 0,16
KanbLuHo3 KopoHapHbIx apTepuin, %:

OTCYTCTBYET 11 3 <0,001*

YMEPEHHbIN 19 32 0,37

BbIPAXEHHBIIA 0 35 <0,001*
Tun 6udypkaumm, %:

T-6udypkaums 14 33 0,97

Y-6udypkauus 16 37 0,57
XpoHnyeckas ToTanbHas okkno3sus, % 1 4 0,62
OcTpas okkmo3us, % 2 9 0,36
Syntax Score, %:

Hu3kuin 0-22 6anna 14 0 <0,001*

cpenHuin 23-32 6anna 20 60 0,03

BbICOKMA >33 6annos 0 6 0,35

Mpn aHanu3e MHTpaonepauuoHHbIX MokKa-
3aTenein (tabn. 6) 6GbINO YCTAHOBNEHO, 4TO
O[IHOCTEHTOBas cTpaTerns 4yauie BbIMNOJIHSA-
nacb B noarpynne H1u3koro pucka (p < 0,001),
a [OBYXCTEHTOBas — B MNoAarpynne BbICOKOro
pucka (p < 0,001). MNMpepnnataunss OCHOBHOMN
52% (p <0,001) n 6okoow BeTBEN 31% (p <

0,001) B kauecTBE NOArOTOBKNM CTEHO3A K UM-
naaHTaumMm CTeHTa OCYLLEeCTBASANachb yaule
B Fpymnne CA0XHOro KOPOHAPHOr0 MOPaXeHus.
CTatncTUyecKkn 3HAYMMbIX Pas3anymm nNo pas-
BUTMIO OCJTIOXHeHUM YKB (MexaHn4eckmnx u co
CTOPOHbI apTepumn J0CTyna) B rpynnax He no-

OaHOLEHTPOBOE PETPOCNEKTUBHOE NCCAEA0BAHNE T-CTEHTUPOBAHUS C MUHUMAaJIbHOV MPOTPY3ner

cTeHTa 60KOBOVi BETBU B OCHOBHYIO BETBb. ..

Ny4eHo.
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Tabnuua 6. Peaynstatel KB B noarpynnax naumMeHToB HU3KOFO U BbICOKOFO prcka

MokasaTenb 1-9 nogrpynna 2-a nogrpynna p
(n=30) (n=70)
MepBuyHasg cTpaterus YKB:
OOHOCTEHTOBAs 7 1 <0,001*
[OBYXCTEHTOBAs 23 69 <0,001*
cTeHTMpoBaHue cteosnia JIKA 3 17 0,10
Anrnorpaduyeckuii ycnex, % 100 100
Mpeaunartaumns OCHOBHOW BETBU, % 11 52 <0,001*
Mpenunataums 60KoBoI BETBU, % 2 31 <0,001*
PekaHanuaauus ocTpow okk3um, % 2 9 0,36
PekaHannaaumsa XpoHU4YeCKOM OKKNO3un, % 1 4 0,71
MHTpaonepauroHHoe NpuMeHeHne 6a10KkaTopos 1 5 0,55
peuentopos lIb/llla TpombouunToB, %
CpenHee KOnM4yecTBO CTEHTOB:
OCHOBHas BeTBb (M * G), WT. 1,4+0,53 1,4+0,53
60okoBas BeTBb (M £ G), WT. 1 1,05+0,22
DK, % 100 100
MonHas peBackynspusauus, % 21 45 0,58
MexaHunyeckue ocnoxHeHusa YKB, %:
nepdopaums, % 1 1 0,53
“no reflow”, % 0 1 0,51
OcnoxHeHnst apTepuanbHoro goctyna, %:
NOCTNYHKUMOHHAa rematoma, % 0 3 0,25
HEOOXOAMMOCTb B XMPYPrmyeckoM remoctase, % 0 0

OTpaneHHble pe3ynbTaTbl OTCAEXEHbl OT
1 roga po 3-x net y 80% 6onbHbix (n = 80).
MeavaHa nepunopa HabnwgeHua cocTaBuna
33,5 (16,7-40,7) mec. 3a nepuon HabntogeHus
KOMOWHMPOBAHHOW KOHEYHOW TOYKM OOCTUIN
7 (8,75%) nauynenTtoB (puc. 3) bonbLune cep-

[} Cwmeptb ot BCEX MPUYMH

[ oHmK

[] Hedatanbhbiiit OMM

[] NosTopHas pesackynspuzaums

Puc. 3. Jons npuyMH KOMOBWHUPOBAHHOW KOHEYHOW
TOYKM UCCNEeAYEMbIX OONbHBbIX.

0e4YHO-CoCcyaucTble HebnaronpusaTHble CoObl-
Tnsa (MACE) nponsownny 6 (7,5%) naumeHToB.
CmepTHOCTbL OT BCcex NpuymH coctasuna 1,25%.
MoeTOpHbIN MM B TeueHune 30 gHen pas3Buics
y 2 (2,5%) naumeHToB, npu noBTOpHOM KI™ aH-
rmorpadpuyeckn TpomMOO3 CTeHTa He nofa-
TBEPXOEH, COXPAaHEHHbIN KpoBOTOK TIMI I,
MNoBTOpHbIN MM B TeuyeHue Bcero nepuoga
HabnogeHna 6biny 1 (1,25%) naumeHTta. 18,7%
nauyeHToB B nepuom, HaboaeHMS BbiNOSHEHbI
KOHTpacTHble MeToabl wuccneposaHua (KI
8,75% (n =7) n MCKT KI' 10% (n = 8)), no pe-
3ynbratamMm Kotopbix y 2 (2,5%) naymeHTOB
OMNarHOCTUPOBAH KJIMHUYECKM 3HAYUMbIA pe-
CTEeHO3. 3TMM naumeHTaMm pekoMeHgoBaHa
MOBTOPHAas peBackynsapuaaunss Mmokapnaa:
ogoHomy naumeHTy (1,25%) — nosTopHoe YKB
(pecTeHTUpOBaHME) N elle OOAHOMY NaALUNEHTY
(1,25%) — AKLLU. O6uiaa BbIXXMBAEMOCTb CO-
ctaBuna 76% (puc. 4).

CTaTnucTUyeckmx pasfinymii B OTHOLLEHUMU
obLler BbIXXMBAEMOCTU MPU CPaBHEHUN Maum-
€HTOB C HU3KUM 1 BbICOKUM puckoMm HKB He
6b1n0 BhIBNEHO (p = 0,12) (puc. 5). Takxke He
OblNI0 BbISIBJIEHO CTATUCTUYECKOW 3HAYMMOCTU
pa3sutna MACE-cobbiTin B uccnenyembix
rpynnax (p = 0,19) (puc. 6).
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nauneHToB

Puc. 4. Kpusaa KannaHa-Melepa
C HU3KNM U1 BbICOKMM puckom YKB.

nns obwein BbXKMBAEMOCTU NauMeH-
Puc. 5. Kpusble KannanHa-Melepa
onsa obuer BbKMBAEMOCTU MaLMEH-
TOB C HU3KMM 1 BbICOKUM prckoM HKB.
Puc. 6. Kpusble Kannana—Meliepa
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OGcyxneHue

Ha cerogHsaLWHMI OeHb CYLLEeCTBYET psaa Me-
TOOWK CTEHTUPOBAHUA KOPOHapHOW 6udypka-
LMK, KOTOPpbIE MOAYYUNIU LUMPOKOE pacrnpo-
cTpaHeHue (8-10). HecmoTpsa Ha Hamnyume
MHOXEeCTBa uccnenoBaHui, “30/10TbiIM CTaH-
naptomMm” aBngeTcd OAHOCTEHTOBasi TexHuka
“NPOBN30OPHOr0” CTEHTUPOBAHUS MarmcTpasb-
HOro cocyga C nocnenywuwmMm BMellaTesNb-
CTBOM Ha OOKOBOI BETBW B CJlydae HeonTu-
ManbHOro peaynerata (3). MmeloTcs pasHble
TEXHUKU CTEHTUPOBaHUS ONs nepexoga oT
“NPOBM3OPHOro” CTEHTUPOBAHUSA K CTpaTernm
OBYX CTeHTOB. K HUM OTHOCcATCH “0OpaTHblii”
culotte n crush-cteHTMpoBaHMe, HO 3TN METO-
ONKU TPYAOEMKNM U HE BCerga nosiydaetcs ao-
CTUYb ycnexa npoueaypbl N3-3a TEXHUYECKUX
TpyoHocTen. 10 aTOM NpUYMHE B BbILLEOMNMNCAH-
HbIX MeToaukax B 20% cnydae OKI1 He Bbinos-
Hanacb (11). PKI saBnsetTca obsaA3aTesibHbIM
atanom YKB npw OBYCTEHTOBOW cTpaTterunu,
4TOObI YMEHbLLUUTb YaCcTOTy PecTeHo3a U Kiu-
HUYeckux cobbiTnin (1). B Hawem uccneposa-
HUM ObINO MNokKa3aHo, 4YTO BbinosiHeHne OKI
npn TAP-cTeHTupoBaHuu 6610 B 100% YKB.
9T0 ObINO OOCTUrHYTO Onarogaps ocobeH-
HOCTSM [OAHHOW MEeTOoAMKW: OSd 3aBeneHus
6annoHHoro katetepa (BK) B 60koByi0 BETBb
nocne ee CTEHTMPOBaHMA He TpebyeTcsa nepe-
CeyeHme s4eek CTeHTa, UMMNIaHTUPOBAHHOIO
B OCHOBHYIO M OOKOBYIO BETBM, TakXke nepepq,
MMMnaHTaumen cteHta B OOKOBYIO BETBb, B OC-
HOBHYIO BETBb 3a 30HY Oudypkaumm npegycra-
HaBnmBaetca BbK ¢ nocneaywwmm BbINos-
HeHnem OKI BK, npeaycTtaHOBNEHHOIO B OC-
HOBHYIO BE€TBb, U BK OT mmMnnaHTMpoOBaHHOro
CTeHTa B OOKOBYIO BETBb. Kpome Toro, nmeeT-
Cs MUHMMANIbHOE BbINsYMBaHME CTeHTa OOKOo-
BO BETBM B OCHOBHYIO BETBb, YTO NMpPUBOOMUT
K MUHUMAaJIbHOMY MEepPeKpbITUD CTEHTA U, YTO
bonee BaxHo, obecneymBaeT OXBaT YCTbA.
3K NpenmMyLLLeCTBa TEOPETUHECKN MOIYT CHU-
3UTb YaCTOTY PECTEHO3a.

B wnccneposaHunm T. Naganuma wn COaBT.
(2013) MyXumHbl Yalle noaBepranncb onepa-
umMmn, GakTopbl pUcka, Takne Kak AuCnmnuaeMms
M rMnepTeH3us, BcTpedanucb 4auwe. Konu-
4eCTBO NaLMEHTOB CO CTabunbHOWM cTeHoKkap-
anen (71,6%) n 6ezbonesoin nwemuen (20%)
npesanMpoBaso Had HecTabuibHbIMU OONbHbI-
MU (8,4%). Mo nonosomy Npu3sHaky n HakrTo-
pamM pucka Halle nccnegoBaHne MMeeT Cono-
CTaBMMbIE OaHHbIe, a N0 BXOAHOMY AMArHo3y
oons naumentoB ¢ OKCnST/OKCOnST cocTta-
BUNna 65%. Bce naumeHTbl JaHHOrO UCCeao-
BaHUS nMmenun H1U3kmin Syntax Score 14,7 = 6,5

M MpM 3TOM A0S NauMEHTOB C OBYX- U TPEX-
COCYyaAMNCTbIM MNopaxeHnem coctaBuna 24,8 n
45,3% cooTtBeTcTBEHHO. OCHOBHAasa oONSA Nauu-
€HTOB HALLEro NccnenoBaHus mena cpegHun
Syntax Score (80%). Bce kputepum CnoxHoro
nopaxeHnst KOPOHaPHbLIX aPTEPUIA, ONMUCAHHBIE
B HalLleM uccnenoBaHuUK, N YacToTa UxX BCTpe-
4aeMOoCTV COMOCTaBMMbl C AaHHbIMU PabOThI
(12). No cpaBHeEHUIO ¢ HaLlen paboTon KoNek-
TVUB aBTOPOB HE OUEHMBA NapameTp KasbLm-
HO3a N CTENEHb €ro BblpaxeHHoCcTu. o Ha-
WM JAHHBbIM BblPaXEeHHbIN KalbLUMHO3 KOPO-
HapHbIX apTepunn  cTaTU4Yecku yauie
BCTpeyasica B MoAarpynrne BbICOKOrO pucka
YKB (p < 0,001) n, HaobopoT, OTCyTCTBME
KanbLMHO3a NpucyLLe Noarpynne HA3KOro pu-
cka (p < 0,001).

B Hawem mnccnegoBaHun y 8% nauueHToB
Mbl Mcnonb3oBanun metoauky TAP B cnyvyae
3KCTPEHHOro CTEHTUPOBaHUsS OGOKOBOMN BETBU
nocne ®KIM npy BbINOJHEHUN MPOBU3OPHOI0
CTeHTUpoBaHua. OgHako HeT AaHHbIX, CPaBHU-
BaoLMx metoanky TAP-cTeHTUpoBaHusa ¢ opy-
rumu ctpatervuamu HKB B criyyae HeonTumarsb-
Horo pesynbrata BB nocne npoBU3OpPHOro
CTEHTUPOBAHMS.

EAMHOroO MHEHUS, 4TO Takoe C/AOXHOE Un
KOMMJIEKCHOE MOopaXeHne KOPOHapHbIX apTe-
puin, Ha cerogHs He cyulecTtByeT. B nocnegHue
roApbl 3HAYNTENbHO YBENNYUIICHA NPOLEHT 60/1b-
HbIX C MHOFOCOCYOMCTbIM MOPaXeHNeM 1 MHO-
>KE€CTBEHHbIMW CJIOXHbIMW CTEHO3aMu. B 605b-
LUMHCTBE C/y4YaeB CIIOXKHOCTb BbINOSHEHUSA YKB
XapakTepm3yeTCHa HE TOJSIbKO COMYTCTBYIOLLMMU
3a60/1eBaHNSIMUN, HO U MHOFOCOCYANCTbLIM U B1-
dDYPKALMOHHBLIM MOPaXEHNEM, noKanm3aumen
cTeHo3a B cTBoJ1e JIKA, a Takxe Hannmymem Kasb-
LMHO3a /1N N3BUTOCTU COCYAOB, AEreHepa-
TUBHBbIMU MOPaXEeHUs MU TpaHcnaHTata nog-
KOXHOW BeHbl B cnyyae AKLL, n TpomboTtunyec-
KAMWU  nopaxeHunamn. [lpn Hanuymm Takux
cneundunyecknx rnopaKeHnin ycnewHocTb npo-
Lenypbl 6onee HMU3Kas U MMeeT Bosiee BbICOKME
nokasaTtenu peumamBoB CTEHOKapaAUU UNKn ce-
PbEe3HbIX HEGNAroNPUATHLIX CepagyHbIX COObI-
T (13).

B wnccnemoBaHnn RENOVATE-COMPLEX-
PCI 2023 r. aBTOpPbI COENanu BbIBOAbI, YTO Y Na-
LMEHTOB CO CNOXHbIMU KOPOHAapPHbIMX MNopa-
xeHnamm YKB non KOHTpoNnemM BHyTpmucocyam-
CTO Bu3yanusaumm mmesnca 6onee HU3KUN
MACE no cpaBHeHuto ¢ HKB nog, KoHTposiem
aHrvorpadpuu (14).

B cBoeM mnccneposaHnn Mbl HE UCNOJ1b30BaA-
N MeToAbl BHYTPUCOCYOUCTOW BU3yanunsaumm
BBUOY WX HEOOCTYNMHOCTWU. AHanM3mpoBasnCb
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noarpynnbl MAaUUeHToB: 1-9 — HU3knn puck HKB
n 2-9 — Bbicokun puck YKB. Mpeaunatauusa
OCHOBHOW 1 OOKOBOW BeTBEW BbIMOSHANNCH
Yaule B noarpynne Beicokoro pucka (p < 0,001),
Takxke ABYCTEHTOBAs METOAMKA KaK MepBMYHas
ctpaterna YKB B 69% cny4aes BbiNnosHaaacb
B MOArpynne BbICOKOro pucka. HYactora BCcTpe-
yaemocTu MACE-co0bITunii B rpynne KoMmaekc-
HOro nopaxeHus 6bina Bbilwe. CTaTUCTUYECKN
3HAYMMbIX PA3NNYUIA NO HASINYUIO OCITIOXXHEHWU
YKB B rpynnax BbiiBNeHO He 6b110. [ony4eHHbIe
pesynbTaTtbl COrMacyTCs C AaHHbIMM MUPOBOM
nnTepaTypebl.

3aknoyeHne

MeTognka TAP-CTeHTMpoOBaHUS 4BASIETCS
addpeKTUBHOM 1 6e3onacHo B nedyeHun na-
LNEHTOB C OUPYPKALUMOHHbIM MOpaXeHnem

Purpose of the study. To date, there are
limited data on the effectiveness of the double-
stent technique T-stenting and protrusion in
atherosclerotic lesions of the coronary arteries.
The aim of our study was to evaluate the
immediate angiographic and clinical, as well as
long-term results of the bifurcation two-stent
technique — TAP stenting in patients with chronic
coronary heart disease and acute coronary
syndrome with/without ST segment elevation.

Materials and methods. A retrospective
analysis of case histories of 100 patients
(n = 100) with coronary artery disease (n = 35)
and acute coronary syndrome with/without ST
segment elevation (n = 65) was performed.
After performing diagnostic coronary
angiography, all patients who met the inclusion
criteria underwent TAP stenting according to
the standard technique. During the study,
patients of the main group were divided into two
subgroups: 1st — patients with a low risk
of percutaneous coronary intervention -
30 people (30%) and 2nd — with a high risk —
70 patients (70%).

Results. Double-stent technique - TAP
stenting, as the primary strategy for
percutaneous coronary intervention, was
chosen in 92% of patients (n = 92), in 8% -
lateral branch stenting was required after the
final “kissing” dilatation when performing
provisional stenting. Stenting of the LM-LAD-
LCX, was performed in 20% of patients. When
analyzing the groups, it was revealed that the
single-stent strategy was more often performed

KOpoHapHbix aptepun npu XMBC n OKCnST/
OKC6nST. YacToTa npoueaypHOro ycnexa co-
ctaBuna 100%. B Hawem nccnegoBaHuy nNpo-
OEMOHCTPMPOBaAHA BO3MOXHOCTb MPUMEHEHUS
MEeTOoOa Kak B Ka4eCTBEe NepBUYHON CTpaTeruu,
Tak 1 Ans nevyeHns 6OKOBOW BETBM B Clly4ae He-
ONTUMAJNILHOIO pe3ynbTata nocne GUHaibHON
“KMCCUHIr-naacTukn’.

OrpaHu4yeHuns nccnepoBaHus

JaHHoe wuccnepoBaHue $BNGeTca OAOHO-
LLEHTPOBbLIM PETPOCMNEKTUBHbLIM. He BbINOAHS-
nocb cpaBHeHue wmeTogmkm TAP-CTEeHTMpO-
BaHWs C APYrMU OBYXCTEHTOBLIMM CTpaTEernsi-
MU. HepocTtaTo4HbIi nepurod HabnoaeHusa ans
oueHkn MACE. OTtcyTtcTBME BO3MOXHOCTU
oTCNeonTb OTAaNIeHHble pe3yfbTaTbl Y BCEX
NpPOONepPUPOBaHHbIX OONbHbIX.

in the low-risk group (p <0.001), and the
double-stent strategy was performed in the
high-risk group (p < 0.001). Procedural success
was 100%.

There were no statistically significant
differences in the development of surgical
complications (mechanical and on the part of
the access artery) in the groups. Long-term
results were monitored from 1 to 3 years in 80
patients (80%). The proportion of survivors in
the total group was 76%. There was no statistical
difference in overall survival when comparing
patients at low and high risk for percutaneous
coronary intervention (p = 0.12). Also, there
was no statistical significance of the
development of MACE events in the study
groups (p =0.19).

Conclusion. The TAP stenting technique is
effective and safe in the treatment of patients
with bifurcation lesions of the coronary artery
disease and acute coronary syndrome with/
without ST segment elevation.

Abbreviations
BL — bifurcation lesions
PCI - percutaneous coronary intervention
cCHD - chronic coronary heart disease
STE-ACS - ST elevation acute coronary
syndrome
NSTE-ACS -
coronary syndrome
MB - main branch
LB — lateral branch
FKAP — final kissing angioplasty

non-ST elevation acute
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DES - drug-eluting stent

CTO - chronic total occlusion
RCTs — randomized clinical trials
TAP — T-stenting and protrusion

Introduction

Bifurcation lesion (BLs) is one of the most
challenging areas of coronary interventions.
The incidence of bifurcation lesions of coronary
arteries amounts up to 20%. Percutaneous
coronary intervention (PCI) for atherosclerotic
bifurcation lesions is technically difficult and
there is a high risk of post-stenting restenosis in
long-term period (1). Currently, there are two
methods of coronary bifurcation stenting: sin-
gle-stent and double-stent techniques.
Determination of the optimal PCI technique for
bifurcation lesions has been studied in many
clinical trials, but despite this, the optimal stent-
ing method for bifurcation lesions remains a
subject for discussion (2).

According to the main principle of the
European Bifurcation Club, the stenting strate-
gy should be as simple as the anatomy allows.
The “gold standard” is the single-stent tech-
nique of provisional stenting of the major vessel
with subsequent intervention on the lateral
branch in case of suboptimal result. These rec-
ommendations are based on the results of rand-
omized trials (RCTs) comparing single-stent and
double-stent PCI techniques, that have failed to
demonstrate superiority of the double-stent
technique over the provisional stenting (3).

The TAP technique was first described in
2007. The first study of this technique involved
73 patients. The proportion of males was 72.6%.
There were 60% of patients with cCHD. The
significance of stenosis and lateral branches
were assessed with angiography. Medina type
1.1.1 lesions were diagnosed in 67% of patients.
Stenting was performed with drug-eluting stents.
The procedure was successful in all cases. After
9 months, revascularization of the target vessel
was performed in 6.8% of cases (4).

In 2009, I. Al Rashdan et al. published a case
series of 156 patients who underwent stenting
by TAP technique. The mean age of patients
was 56.7 + 9.9 years. The proportion of males
was 76.9% of the patients. The procedural suc-
cess rate was 99%; the 36-month adverse car-
diovascular event-free survival rate was 88%.
Repeated revascularization of the target vessel
was required in 5.3% of cases only (5).

To date, there are limited data on the effec-
tiveness of the double-stent TAP technique for
atherosclerotic lesions of coronary arteries. In

2022, a systematic review and meta-analysis
comparing PCI stenting techniques for bifurca-
tions were published. The study included 8318
patients from 29 RCTs. The proportion of T/TAP
stenting was 6.3% (522/8318). Only one study
(BBK 1) Comparison of the TAP stenting and
another double-stent technique — culotte stent-
ing was performed in only one study (BBK II).
Comparison of the provisional stenting tech-
nique and the TAP technique was carried out in
5 RCTs. According to the meta-analysis, T/TAP
stenting had worse outcomes than provisional
stenting, and this was associated with an in-
creased risk of stent thrombosis (HR 2.37; 95%
Cl1 1.02-5.51) (6).

In the Bifurcations Bad Krozingen (BBK) I
trial, two double-stent techniques for bifurca-
tion lesions were compared: culotte stenting
and TAP technique. The study results showed
that culotte stenting was associated with a
lower incidence of restenosis (p =0.006). There
were no statistically significant differences in
the other endpoints (7).

The purpose of our study was to evaluate the
immediate, long-term, angiographic, and clini-
cal outcomes of the double-stent technique
(TAP technique) for bifurcations in patients with
chronic coronary heart disease and ST-
elevation/non-ST elevation acute coronary
syndrome.

Material and methods

It was a retrospective single-center study.
Over the period 2019-2021 (inclusive) 100 pa-
tients (n = 100) underwent PCI using the TAP
stenting technique for bifurcation lesions of the
coronary arteries at Samara Regional Clinical
Cardiological Dispensary named after V.P.
Polyakov (SRCCD named after V.P. Polyakov).
Proportion of patients with cCHD was 35% (n =
35), patients with STE-ACS/NSTE-ACS - 65%
(n = 65). Proportion of male patients was 66%
(n = 65). The average age of the patients was
61.7 £10.1 years.

Based on diagnostic coronary angiography
(CAG) findings, the type of cardiac blood sup-
ply, hemodynamic significance of the stenosis,
severity of calcification, type of bifurcation le-
sion, and angle of the lateral branch origin were
determined. The severity of coronary artery le-
sions was assessed using the Syntax Score
system. Criteria for the hemodynamic signifi-
cance of coronary stenosis: 1 — angiographic:
>50% narrowing of the main branch (MB) lumen
and/or signs of complicated stenosis (dissec-
tion, mural thrombosis), or occlusion; for the
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lateral branch (LB) — >70% stenosis, lesion of >
10 mm long, LB reference diameter of > 2.5
mm; 2 — clinical: myocardial ischemia con-
firmed by stress testing in cCHD; in case of
STE-ACS/NSTE-ACS, acute changes in elec-
trocardiogram (ECG) corresponding to the area
of blood supply to the suspected infarct-related
artery. The severity of calcification was graded
as follows: none, moderate calcification (calci-
fication of the arterial walls was visualized on a
radiographic image of the artery using contrast
enhancement), severe calcification (calcifica-
tion was visualized by X-ray examination before
the administration of a contrast agent into the
artery). Types of bifurcation lesions were deter-
mined by Medina classification. Numbers in
this classification describe the presence/ab-
sence of a lesion in the proximal part of the
main vessel, then in the distal part, and in the
lateral branch. The number “1” means the pres-
ence of a lesion of >250% by visual assessment;
otherwise the number “0” is assigned (Fig. 1).

According to the classification, Medina
0.1.1, Medina 1.1.1, and Medina 1.0.1 sten-
oses were defined as true bifurcation lesions.
For T — bifurcations, the angle of origin of the
lateral branch had to be more than 70°; for
Y-bifurcations, the angle of origin of the lateral
branch was less than 70°. Criteria for a complex
coronary lesion: multivessel coronary lesion
longer than 20 mm with severe calcification,
true bifurcation by Medina with a lateral branch
of > 2.5 mm, chronic total occlusion (CTO),
and in-stent restenosis, unprotected main LCA.
If two or more criteria were met, the coronary
artery lesion was considered a complex one.

Inclusion criteria: patients aged >18 years
with cCHD associated with confirmed myocar-
dial ischemia and STE-ACS/ NSTE-ACS; true or
false bifurcation lesions of coronary arteries
(assessed according to the Medina classifica-
tion); technical feasibility and favorable anato-
my to perform stenting of the coronary bifur-
cation.

Exclusion criteria: multivessel coronary le-
sions with Syntax Score of >32; inability to re-
ceive dual antiplatelet therapy.

Then the method of myocardial revascula-
rization was chosen individually by a case con-
ference consisting of an x-ray surgeon, a cardi-
ologist, and a heart surgeon.

All patients meeting the inclusion criteria
underwent stenting by standard TAP technique
(Fig. 2) with second- and third- generation
drug-eluting stents (DESs) (99%). The techni-
cal support of the surgery included a 6F tran-

l(<
Proximal
section

: Distal
section

Fig. 1. Medina classification of coronary artery
bifurcation lesions.

sradial introducer of 7 cm long, a 6F guiding
catheter, and two coronary guidewires, which
were installed in the distal sections of the main
and lateral bifurcation arteries. The surgery was
completed with final kissing angioplasty (FKAP)
and proximal optimization.

During PCI, heparinization and dual anti-
platelet therapy (DAPT) were carried out in ac-
cordance with the standard protocol. In hospi-
tal, along with pharmacological therapy for
CHD, DAPT with P2Y12 receptor blockers (tica-
grelor, prasugrel, clopidogrel) in combination
with acetylsalicylic acid was prescribed. After
discharge, 12-month DAPT was prescribed.

The following results were considered an
angiographically successful outcome: preser-
vation or restoration of antegrade blood flow
to TIMI IlI-1ll, absence of dissections or distal
embolization, or any other complications, re-
sidual stenosis of the stented segment <30%.
The following results were considered a clini-
cally successful outcome: reduction of the
functional class of angina to I-Il in patients
with cCHD or stabilization of patients with un-
stable angina within functional class Il, absence
of myocardial ischemia during stress testing
in elective patients, and ST-segment resolution
in patients with STE-ACS, absence of cardiac
complications (acute cerebrovascular acci-
dent, non-fatal myocardial infarction, repeated
interventions on the stented segment, coronary
artery bypass grafting, all-cause death).

The immediate outcomes of PCl were com-
pared between two subgroups: Group 1 (low
risk) — patients without complex coronary le-
sions — 30% (n = 30) and Group 2 (high risk) —
patients with complex coronary lesions — 70%

OaHOLEHTPOBOE PETPOCNEKTUBHOE NCCAEA0BAHNE T-CTEHTUPOBAHUS C MUHUMAaJIbHOV MPOTPY3ner
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1. Provisional up to kissing

2. SB stent and MV balloon positioning

3. SB stenting

4. SB ostium post-dilation and kissing balloon inflation

5. Repeat POT

Fig. 2. Stages of TAP stenting of a coronary artery bifurcation lesion.

The long-term outcomes were considered
satisfactory if there were no class Ill/IV angina
throughout the entire post-surgery follow-up
period, no cardiac complications, no positive
results of stress tests, exercise tolerance not
decreased, no in-stent restenosis confirmed by
native coronary angiography or multispiral
computed coronary angiography (MSCT CAG),
and no need for repeated revascularization on
the stented segment.

Endpoints. Composite endpoint was de-
fined, all-cause death, MACE: cardiovascular
death, CVA, non-fatal MI, and repeated revas-
cularization on the target vessel.

Statistical analysis. Continuous variables
with normal distribution are presented as mean
(SD). Data with non-normal distribution are
presented as median with interquartile range.
The intervention groups were compared as in-
dependent samples using t-test for continuous
variables and chi-square test for dichotomous
variables. Kaplan-Meier estimate was used to
assess survival rate. The log-rank test was used
to compare time to the events. A p-value of
<0.05 was considered statistically significant.
Data analysis was performed with the program
Statistica 8.

Results

In 35% of cases, PCl was performed for sta-
ble angina of class llI/lll. In 23% of patients,
PCI was performed for STE-ACS, in 43% -

for NSTE-ACS. Clinical characteristics of the
patients enrolled in this study are summarized
in Table 1.

At the first stage, all included patients under-
went diagnostic CAG. There was hemodynami-
cally significant stenosis of the main LCA in
14% of patients. In 92% of patients, a true bifur-
cation lesion was detected (the proportion of
the LMCA lesion was 14%), and in 8% of pa-
tients, a false bifurcation was revealed. In 51%
of patients there was a moderate calcification
of the coronary arteries. T-bifurcation was di-
agnosed in 47% of cases; Y-bifurcation - in
53%. By Syntax Score , the majority of patients
were at intermediate risk (23-32 points), their
proportion was 80%. Angiographic characteris-
tics of the lesions are summarized in Table 2.

The proportion of patients meeting the
criteria for complex coronary lesions was 70%
(n=70).

Diagnostic CAG and PCI in 97% of cases
were performed through the right transradial
access, in 2% - through the distal radial ac-
cess, and in one patient the brachial artery was
used as an access artery. No cases required
access conversion.

The double-stent technique (TAP technique)
was chosen as the primary PCI strategy for 92%
of patients (n = 92); in 8% of patients, when
provisional stenting was performed, the lateral
branch stenting was required after FKAP. PCI of
the LMCA-LAD-LCx was performed by this
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Table 1. Clinical characteristics of the study patients

Parameter Value
Age (SD), years 61.7+10.1
Males, % 66
Risk factors, %
Arterial hypertension 50
Diabetes mellitus type 2 11
Smoking 10
Dyslipidemia 50
Previous CABG, %
Previous PCI, %
Diagnosis on admission, %
Stable angina 35
AMI with ST elevation 23
AMI without ST elevation 42

Note. CABG - coronary artery bypass graft, PCl - percuta-
neous coronary intervention, AMI - acute myocardial
infarction.

Table 2. Angiographic characteristics of the lesions

Parameter Value

Stenosis localization, %

LMCA-LAD-LCX 14

LAD-DB 55

LCX-OMB 29

RCA-PDA-LVB 2
True bifurcation lesion, %

Medina 0.1.1 24

Medina 1.1.1 68
False bifurcation lesion, %

Medina 1.1.0 4

Medina 0.0.1 2

Medina 0.1.0 2
Calcinosis of the coronary arteries, %

None 14

Moderate 51

Significant 35
Bifurcation type, %

T-bifurcation 47

Y-bifurcation 53
Syntax Score, %

Low, 0-22 points 14

Medium, 23-32 points 80

High, >33 points 6

Note. LCA - left coronary artery, LAD - left anterior descend-
ing artery, LCx - left circumflex artery, DB - diagonal branch,
OMB - obtuse marginal branch, RCA - right coronary artery,
PDA - posterior descending artery, LVB - left ventricular
branch.

technique in 20% of patients. In four patients
(4%), the TAP techniqgue was used after reca-
nalization of the CTO of the major artery; in 16
patients (16%) — after recanalization of acute
occlusion. Predilation of the main branch was
required in 63% of cases (n = 63), predilation of
the lateral branch — in 33% (n = 33). DESs were
implanted in 99% of cases. The average num-
ber of stents implanted to the main and lateral
branches was 1.4 + 0.53 and 1.05 = 0.22, re-
spectively. In 6 (6%) patients, PCl was accom-
panied by administration of platelet glycopro-
tein llb/llla inhibitor (Eptifibatide). In 6% of
cases, after stent implantation into the main
branch, occlusion of the lateral branch devel-
oped with subsequent successful recanaliza-
tion and stent implantation. Final kissing angio-
plasty and proximal optimization were per-
formed in 100% of cases. In 66% (n = 66) of
cases, complete revascularization of the myo-
cardium was performed; in 34% (n = 34), a sec-
ond stage with stenting of other coronary arter-
ies was recommended. In 100% of cases, TIMI
Il blood flow was achieved. Complications dur-
ing surgery developed in 6 patients (6%).
Additional stent grafts were implanted in two
patients due to the coronary artery perforation.
In one case, distal perforation of the first-order
branch of the diagonal artery was detected
which required implantation of a stent graft to
the lateral branch in the projection of the perfo-
rated branch. In the second case, perforation of
the artery was revealed distal to the implanted
stent, which also required implantation of a
stent graft. In one patient, PCl was complicated
by “no reflow” phenomenon, which was re-
solved by conservative therapy consisting of
infusion of glycoprotein llIb/llla receptor inhibi-
tors and intracoronary administration of nitro-
glycerin 400 ug and papaverine 4 mg. Control
coronary angiography 10 minutes after the
start of treatment for the “no reflow” phenom-
enon showed restoration of antegrade blood
flow to TIMI Ill. Two patients (3%) had post-
puncture hematoma type Il (according to
Bertrand's classification) in the arterial access
area resolved by conservative therapy: sys-
temic analgesia and additional compression,
and starting from day 2, heparin-containing
topical ointments. There were no fatal compli-
cations.

All of the operated patients (n = 100) were
discharged from hospital in satisfactory condi-
tion.
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Table 3. Immediate outcomes of percutaneous coronary

intervention
Parameter Value

Angiographic success, % 100
Predilation of the main branch, % 63
Predilation of the lateral branch, % 33
Recanalization of acute occlusion, % 16
Recanalization of chronic occlusion, % 3
Intraoperative use of platelet Ilb/llla receptor 6
inhibitors, %
Drug-eluting stent, % 99
Mean number of stents:

main branch (SD) 1.4+0.53

lateral branch (SD) 1.05+£0.22
FKAP and proximal optimization, % 100
Complete revascularization, % 66
Mechanical complications of the PCI, % 3

Perforation, % 2

No reflow phenomenon, % 1
Complications of the arterial access, % 3

Post-puncture hematoma, % 3

Need for surgical hemostasis, % 0

Note. FKAP - final kissing angioplasty, PCI - percutaneous

coronary intervention.

Immediate PCl outcomes are summarized

in Table 3.

When comparing the groups of patients at
low and high risk of PCI, there were more
males than females. Such factors as arterial
hypertension and dyslipidemia were statisti-
cally more common in the complex coronary
lesion group. In group 2, 10% of patients had

previous myocardial revascularization by
CABG (5%) or PCI (5%). In both groups, the
majority of patients had STE-ACS/NSTE-ACS.
Basic characteristics of the groups are sum-
marized in Table 4.

A coronary artery lesion was considered
a complex one if at least two angiographic cri-
teria were met (multivessel coronary lesion
longer than 20 mm associated with severe cal-
cification, true Medina bifurcation with a lateral
branch of >2.5 mm, chronic total occlusion
(CTO) and in-stent restenosis, unprotected
LMCA) based on diagnostic coronary angiogra-
phy findings. In the complex lesion group,
50% of patients (n = 35) experienced severe
calcification of the arterial walls, while in the
low-risk group, calcification was not such se-
vere (p < 0.001). In general, in both groups,
stenosis was localized in the LAD-DB bifurca-
tion area (55%) (p = 0.05); bifurcation lesions
of the LMCA (14%) noted in the high-risk group
(p = 0.03). The majority of patients with true
bifurcation lesions (69%) were in the high-risk
group (p < 0.001), while in the low-risk group,
false bifurcation lesions were statistically more
common (p < 0.001). A Syntax Score more
than 32 points (6%) was recorded only in pa-
tients with complex coronary lesions; the pro-
portion of Syntax Scores of 23-32 points was
20% and 60% in group 1 and group 2, respec-
tively. Angiographic characteristics of the
groups are summarized in Table 5.

Analysis of intraoperative parameters
(Table 6) showed that the single-stent strategy
was used more frequently in the low-risk group

Table 4. Basic characteristics of the groups of patients at low and high risk for percutaneous coronary intervention

Parameter Group 1 (n=30) Group 2 (n =70) P

Age (SD), years 61.5+9.5 61.8+10.1 0.14
Proportion of males, % 20 46 0.93
Risk factors, %

Arterial hypertension 20 30 0.03*

Diabetes mellitus type 2 4 7 0.63

Smoking 4 6 0.47

Dyslipidemia 23 27 <0.001*
Previous CABG, % 0 5 0.46
Previous PCl, % 0 5 0.46
Diagnosis on admission, %

Stable angina 11 23 0.82

AMI with ST elevation 6 17 0.64

AMI without ST elevation 13 30 0.97

Note. *p < 0.05, CABG - coronary artery bypass graft, PCl — percutaneous coronary intervention, AMI — acute myocardial

infarction.
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Table 5. Angiographic characteristics of the groups of patients at low and high risk for percutaneous coronary intervention

Parameter Group 1 (n=30) Group 2 (n=70) p

Stenosis localization, %

LMCA-LAD-LCX 0 14 0.03*

LAD-DB 21 34 0.05

LCX-OMB 3 26 0.007*

RCA-PDA-LVB 1 1 0.53
True bifurcation lesion, %

Medina 0.1.1 8 16 0.68

Medina 1.1.1 15 53 0.01*
False bifurcation lesion, %

Medina 1.1.0 3 1 0.05

Medina 0.0.1 2 0 0.16

Medina 0.1.0 2 0 0.16
Calcinosis of the coronary arteries, %

None 11 3 <0.001*

Moderate 19 32 0.37

Significant 0 35 <0.001*
Bifurcation type, %

T-bifurcation 14 33 0.97

Y-bifurcation 16 37 0.57
Chronic total occlusion, % 1 4 0.62
Acute occlusion, % 2 9 0.36
Syntax Score, %

Low, 0-22 points 14 0 <0.001*

Medium, 23-32 points 20 60 0.03

High, >33 points 0 6 0.35

Note. *p <0.05, LCA - left coronary artery, LAD - left anterior descending artery, LCx - left circumflex artery, DB - diagonal
branch, OMB - obtuse marginal branch, RCA - right coronary artery, PDA - posterior descending artery, LVB - left ventricular

branch, PCI - percutaneous coronary intervention.

Table 6. Outcomes of percutaneous coronary intervention in the low- and high-risk patient groups

Parameter Group 1 (n=30) Group 2 (n=70) p

Initial PCI strategy:

Single-stent 7 1 <0.001*

Double-stent 23 69 <0.001*

Stenting of the LMCA 3 17 0.10
Angiographic success, % 100 100
Predilation of the main branch, % 11 52 <0.001*
Predilation of the lateral branch, % 2 31 <0.001*
Recanalization of acute occlusion, % 2 9 0.36
Recanalization of chronic occlusion, % 1 4 0.71
Intraoperative use of platelet llb/llla receptor inhibitors, % 1 5 0.55
Mean number of stents:

main branch (M £ 6) 1.4+£0.53 1.4+0.53

lateral branch (M * o) 1 1.05+0.22
FKAP, % 100 100
Complete revascularization, % 21 45 0.58
Mechanical complications of the PCI, %

Perforation, % 1 1 0.53

No reflow phenomenon, % 0 1 0.51
Complications of the arterial access, %

Post-puncture hematoma, % 0 3 0.25

Need for surgical hemostasis, % 0 0

Note. *p <0.05, LCA - left coronary artery, PCl - percutaneous coronary intervention, FKAP - final kissing angioplasty.
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14%

43%

(p < 0.001), while the double-stent strategy
was more common in the high-risk group
(p < 0.001). Predilation of the main (52%
(p < 0.001)) and lateral (831% (p < 0.001))
branches as a stenosis preparation for the stent
implantation, was performed more frequently
in the complex coronary lesion group. There
were no statistically significant differences in
PCI complications (mechanical or access ar-
tery-related) between the groups.

Long-term outcomes were monitored from
1 year to 3 years in 80% of patients (n = 80).
The median follow-up period was 33.5 (16.7-
40.7) months. During the follow-up period,
7 patients (8.75%) achieved the composite
endpoint (Fig. 3). Major adverse cardiovascular
events (MACE) occurred in 6 patients (7.5%).
The all-cause mortality rate was 1.25%.
Repeated infarction within 30 days developed
in 2 patients (2.5%); repeated coronary angiog-

[[] Death from all causes

] Acute cerebrovascular accident
|:| Non-fatal myocardial infarction
[] Repeated revascularization

Fig. 3. Proportion of causes of the
composite endpoint in the study patients.

raphy did not confirm thrombosis of the stent
and blood flow was preserved at TIMI IlIl.
Repeated infarction within the entire follow-up
period occurred in 1 patient (1.25%). During
the follow-up period, 18.7% of patients under-
went contrast imaging (coronary angiography
8.75% (n = 7) and MSCT-CAG 10% (n = 8));
based on these findings, clinically significant
restenosis was diagnosed in two patients
(2.5%). The repeated myocardial revasculari-
zation was recommended for these patients:
for one patient (1.25%) — repeated PCI (rest-
enting) and for one patient (1.25%) — CABG.
The overall survival rate was 76% (Fig. 4).

There was no statistical difference in the
overall survival rate between patients at low and
high risk for PCI (p = 0.12) (Fig. 5). In addition,
there were no statistically significant differenc-
esin MACE incidence between the study groups
(p =0.19) (Fig. 6).
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Fig. 4. Kaplan—Meier curve for overall
survival in the general population of
patients.
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Fig. 5. Kaplan-Meier curves for
overall survival of the patients at low
| ‘ and highrisk of percutaneous coronary
1 1 intervention.
» . |
goosr ey
g o9f Pommmmsee temmnmnee froemnacdennecen Pommmmese S A
3 i i i d—&- ; | |
(%] T i
wm 0.90 [ s
o Lo :
5 0.88 [~ (:) H_ fffffffffffffffffffffffffffffffffffffffffffffff
g 086 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o | 1
O  0.84 [-mmmode oo e Rl e
o I |
Low risk group
e High risk group :
0.76 i i i i i i i i
0 5 10 15 20 25 30 35 40 45 50
Observation period, months
1.00 - R AU PR EURESESS S S Fig. 6. Kaplan—-Meier curves for MACE
o S R S R R R R N A in the patients at low and high risk of
' i A percutaneous coronary intervention.
096 - ?:‘th—'if‘&':—':L ——————————————————————————————————————————————————————————————————————
%) i
———————————————————————— 6—-»-;-—-¢—¢-r~——~—77——ﬂ——w—r*——ﬂ——ﬂ‘——ﬂ—"——r"—ﬂ——fﬂ—ﬂ——ﬂ——
_g 0.94 |
c 0.92 b--mmmmm e e IL —————————————————————————————————————————————————————————
>
(%]
S
c
9
S
oy | |
o ‘ ‘
o | |
O T T N S W B
Low risk group ; ;
078 e Highriskgroup
0.76 i i 1 i i i i i
0 5 10 15 20 25 30 35 40 45 50
Observation period, months
Discussion showed that FKAP was performed during TAP-

Today, there are several widespread tech-
niques for stenting coronary bifurcations (8-
10). Despite numerous studies, the “gold
standard” is the single-stent technique of provi-
sional stenting of the major vessel with subse-
quent intervention on the lateral branch in case
of a suboptimal result (3). Various stenting
techniques are available for transition from pro-
visional stenting to the double-stent strategy.
They include reverse culotte and crush stent-
ing, but these techniques are laborious, and the
procedure is not always successful because of
technical difficulties. For this reason, final kiss-
ing angioplasty was not performed in 20% of
cases with the methods described above (11).
FKAP is a mandatory step for the double-stent
PCI strategy in order to reduce the incidence of
restenosis and clinical events (1). Our study

stenting in 100% of PCls. This was achieved
owing to the features of this technique: intro-
ducing of a balloon catheter into the lateral
branch after its stenting does not require inter-
section of cells of the stents implanted in the
main branch and the lateral branches. In addi-
tion, prior to implantation of the stent to the
lateral branch, a BC is pre-installed to the main
branch beyond the bifurcation zone, with sub-
sequent FKAP by the BC, which was pre-in-
stalled to the main branch, and by the BC from
the stent, which was implanted to the LB.
Furthermore, there is minimal protrusion of the
lateral branch stent into the main branch, re-
sulting in minimal stents overlapping and, more
importantly, ensuring coverage of the ostium.
These advantages can theoretically reduce the
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In a study performed by Toru Naganuma,
Azeem Latib et al. in 2013, males were more
likely to undergo surgery, and there was a high
incidence of risk factors such as dyslipidemia
and hypertension. There were more patients
with stable angina (71.6%) and silent ischemia
(20%) than unstable patients (8.4%). As to
gender and risk factors, our study had compa-
rable characteristics; as to diagnosis on admis-
sion, the proportion of patients with STE-ACS/
NSTE-ACS was 65%. All patients in this study
had a low Syntax Score of 14.7 = 6.5 and the
proportion of patients with two- and three-ves-
sel lesions was 24.8 and 45.3%, respectively.
The majority of patients in our study had a me-
dium Syntax Score (80%). All criteria for com-
plex coronary artery lesions described in our
study and the frequency of their occurrence
were comparable with the cited data (12).
Unlike our study, these authors did not evaluate
calcification and its severity. Our data demon-
strated that severe calcification of the coronary
arteries was statically more common in the high
PCI risk group (p < 0.001) and, vice versa, no
calcification was intrinsic to the low risk group
(p <0.001).

In our study, in 8% of patients, we used the
TAP technique for emergency stenting of the
lateral branch after FKAP within the provisional
stenting procedure. However, there are no data
comparing TAP stenting with other PCI strate-
gies in cases of suboptimal outcome on the LB
after provisional stenting.

Today, there is no consensus on how to de-
fine complex coronary artery lesions. In recent
years, the proportion of patients with multives-
sel lesions and multiple complex stenoses has
increased significantly. In most cases, the diffi-
culty of PCI performing is explained not only by
concomitant diseases but also by multivessel
and bifurcation lesions, localization of stenosis
in the LMCA, calcification and/or vascular tor-
tuosity, degenerative lesions of the saphenous
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CoBpeMeHHOe COCTOsSHUE NPOo6ieMbl XUPYPruueckoro
Ne4YyeHUA NaLUEeHTOB C aTePOCK/IEPOTUHYECKHUM
nopa>keHUeM apTepuh HUXKHUX KOHEUHOCTEH.
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B 0630pe on1chiBaloTCsi COBPEMEHHbIE BO3MOXHOCTH 1 HAMpaB€HS XUPYPIrM4ecKoro ge4eHusi 3a601eBaHmns
nepugepundeckmnx apTepuii. Ha ocHoBaHuM n3y4eHuss 4aHHbIX O METOAAX U PE3Y/bTaTax JIEYEHMS] aBTOPbI MPU-
XOASIT K BbIBOAY O TOM, YTO KOMI1JIEKCHOE MOHUMaHNe BO3MOXHOCTEV ornepaTtuBHOIro je4eHusi 3abosieBaHums
niepugepudecknx aptepui crioCobHO NMoMOoYb MNPaKkTUKYOLLEeMy Bpady Bblopatb camyto 3¢pekTuBHyo 1 6e3-
0rnacHyr CTPATEMNIO XUPYPrn4€CKOro J1€4EHNS KaXXA0ro naumneHTa.

AKTyanbHOCTb. PacripocTpaHeHHOCTb 3abosieBaHus nepugepundeckux aprepuii (3MA) coctaBaser or 3 4o
10% B o6Lyeri nonynsumm v 1o 15-20% y noxueix aoae. 3A npuBoanT K ULLIEMUN HUXHUX KOHEYHOCTEW,
OCHOBHbIM CUMITOMOM KOTOPOW siBasieTcsi 60/1b rpu xoabbe, v B cry4ae TsXeJsior HeA4oCTaTO4HOCTU KPOBO-
obpalueHusi 60Jib MOXET pa3BUBaThbCsl B M0OKOE. [MOMUMO CHUXEHUS Ka4ecTBa XW3HU, MPpOorpeccupoBaHue
NLLIEMUMN MOXET MPUBECTU K POPMUPOBAHUNIO I3B HUXKHUX KOHEYHOCTEMN, MOBbLILLEHHOMY PUCKY OCJI0XHEHU,
BKJ1tO4as1 UHPAPKT MUOKapAa, NHCY/bT, aMyTaumio HUXKHUX KOHEYHOCTEN M CMEPTb.

Marepuan n metoasbl. B 0630pe on1chiBaloTCsi COBPEMEHHbIE BO3MOXHOCTU 1 HArpPaBJ1eHWSI XUPYPrn4ecKko-
ro neyeHus 3A. OnncaHHble MeToabl ne4eHust 31A BKIIOHaIOT KIaCCUHECKMNI XUPYPrnd4eCcKkmnii noaxod, 3H40-
BacCKY/JISiPHbIE TEXHUKM, a TakXe rmbpuaHbIV Noaxosd B IEHEHUN ULLIEMUN HUXKHUX KOHEYHOCTE.

3aknoveHune. [1ob3a Kak OTKPbITbIX XUPYPru4eckux, Tak M IHLOBACKY/ISPHbIX N0AX0A0B A0Ka3aHa BO MHOXe-
CTBE PaHAOMU3NPOBAHHbIX KOHTPOINPYEMbIX MCCAEA0BaAHNNA. KaXabivi n3 MEeTOL0B CHUXAET PUCK CEPbE3HbIX
HexXenatesibHbIX SBJIEHN W YIIy4YLLIAET KAH4E€CTBO XN3HW MNaLNEHTOB B PA3HOV CTEMNEHU B 3aBUCUMOCTU OT MHO-
XecTtBa (akTopoB, TaKuX Kak JIOKaaM3aums v MpOTSXEHHOCTb MOPaxXeHUs, CTEMNEHb KasbLMHO3a, HaamYne
caxapHoro avaberta, obLyas KOMOpPOUAHOCTb U MHOXECTBO ApPYrux. Takum ob6pa3oM, TOJIbKO KOMIMIEKCHOE
MOHUMaHNEe BO3MOXHOCTEeV orepatnBHoro sedeHust 3MA no3BosiseT npakTuKyoLemMy Bpady Bblbpartb camyto
3 PeKTVBHYIO 1 6e30MacHy CTPATervio XUPYPru4eckoro 1e4eH1si Kaxxaoro naumeHTa.

KntoyeBsbie cnoBa: atepockiepos; 3a60/1eBaHus Nepudepmnyeckmx apTepui; KDUTUHeCcKas ULLIEeMUS; XUpYp-
rm4eckoe Jie4eHne; dHA0BACKY/IIPHbIE BMELLaTe/IbCTBa

Ansa untupoBanua: M.B. Arapkos, [1.H. Jlazakosuy, K.J1. Koanos, O.6. lepuor, E.[. Jllo6uskin. CoBpeMeHHOe
COCTOSIHME NMPOBNEMbI XMPYPrMYECKOro JIEYEHNS NMALMEHTOB C aTEPOCKIEPOTUYECKNM NOPaxXeHNEM apTepuii
HUXKHUX KOHeYHocTen. O630p nuTepaTtypbl. MexayHapoaHbIv XypHa MHTEPBEHLIMOHHOM KapanoaHr io/10riu.
2023; 75 (4): 76-93.

KoH®NUKT nHTepecoB: aBTopbl 4eKNapUPYOT OTCYTCTBUE SIBHbIX M NOTEHLMaNbHbIX KOHOANKTOB UHTEPECOB,
CB$I3aHHbIX C COAEPXaHNEM HACTOSLLEN CTaTb.

UcTouHuku dpuHaHcupoBaHusa: paboTa BbinosiHeHa 6e3 CrIOHCOPCKOM NoaaepXKu.
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Current state of surgical treatment of patients
with lower limb arteriosclerosis. Literature review
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The review describes modern possibilities and methods of surgical treatment of peripheral arterial disease.
The analysis of the data on the methods and the results of treatment allows to conclude, that a comprehensive
understanding of the surgical treatment options for peripheral arterial disease allows clinicians to choose the
most effective and safe surgical strategy for each patient.

Relevance. The prevalence of peripheral arterial disease (PAD) ranges from 3 to 10% in general population
and is up to 15-20% in elderly individuals. PDA leads to ischemia of the lower limbs, the core symptom of which
is kinesialgia; in case of severe circulatory deficiency, pain may occur at rest. In addition to the worsened quality
of life, progressive ischemia may lead to lower limb ulcers, increased risk of complications including myocardial
infarction, stroke, lower limb amputation and death.

Material and methods. The review describes modern possibilities and methods of PAD surgical treatment.
Described treatment methods for PAD include classical surgical approach, endovascular techniques, as well
as hybrid approach to the treatment of lower limb ischemia.

Conclusions. The benefits of both open surgery and endovascular techniques have been proven in multiple
randomized controlled trials. Each method reduces the risk of serious adverse events and improves the
patients’ quality of life to varying degrees depending on a number of factors such as localization and extent
of the lesion, calcification degree, diabetes mellitus, general comorbidity and many others. Thus, only
a comprehensive understanding of the surgical treatment options for PAD allows clinicians to choose the most
effective and safe surgical strategy for each patient.

Keywords: atherosclerosis; peripheral artery disease; critical ischemia; surgical treatment; endovascular
interventions
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Cnucok cokpalieHumn

AlC — aopTonoaB3A0LLHbIA CErMEHT

BAIl — 6annoHHas aHrmonnacTuka

BlrNB — 6onbliasa NnogkoXxHasa BeHa

BrNC - 6enpeHHO-NOAKONEHHbIN CErMEHT

BPC - 6annoH-pacLimpsemsbliini CTEHT

B — rubpugHoe BMeLlaTeNbCTBO

3MA — 3aboneBaHus nepudepnyecknx ap-
Tepun

KNHK — kpuTnyeckas nwemmsi HUXXHEM Ko-
HEYHOCTM

JIMN — noapiKe4yHo-nnevyeBo HOEKC

NMBA — noBepxHOCTHaa 6egpeHHas apTepus

MBC — NnoaKoNeHHO-6EpPLLOBLIA CErMEHT

NTPI3 — nonnteTpadTOPITUIEHOBbLIV NPO-
Tes

CJIM — cTeHT ¢ NnekapCTBEHHbLIM NOKPLITUEM

CPC - camopacwmpsiowmincsa CTEHT

XL — xmpyprmuyeckoe LWyHTUpPOBaHMe

OBJ1 — 3HO0BaCKYNSPHOE NleveHne

BBepeHune

Mpu BbIOOPE Mexay OTKPbITbIM M 3HOOBAC-
KYNSAPHBbIM NOAX04aMW YYUTLIBAETCS LUMPOKUIA
cnekTp GakToOpPOB, BKJIIOHAA XapakTep nopaxe-
HUSI, PUCKM MpoBeaeHusa obLien aHecTe3uu,

CoBpeMeHHOoe COCTOosIHUE nPoBIEMbI XUPYPrMYeCKOro JIe4eHns naLmneHToB 77
C arepoCckK/IepPOTUYECKMM MOPAXEHNEM apTepuii HUXHUX KOHeYHocTen. OB30p imTepatypbl
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TAXECTb COMYTCTBYKOLWMX 3abofieBaHUI, Npo-
OO/MKNTENBHOCTb BMeLlaTeNbCTBa, CTEMNEHb
KPOBOMOTEPU, aHAaTOMUYECKME OCODOEHHOCTU,
npeablaywiie HeygayHble BMellaTenbCcTBa
n gpyrve dakTopbl. lNMopaxeHne aopTonoa-
B3JOLLUHOIMO0 CEermMeHTa XOpoLwo noaxoauT Ons
BbIMOJIHEHMNS  3HO0BACKYNSPHbLIX BMella-
TENbLCTB, OQHAKO B HEKOTOPbIX CUTyaUUsaX Tpe-
OyeTcHa OTKpbITass peBacKynspu3auuns, Hanpu-
MEpP Npu CONYyTCTBYIOWEM aHeBpuaMaTunye-
CKOM pacLUMpPEHUN aopTbl, NPEeALLIECTBYIOLLNX
HeyAa4yHbIX BMeLlaTeNbCTBax UM OKKIIO31M Ha
ypoBHe Oudypkaumn aopTbl. MNpn 6engpeHHo-
NOOKOJIEHHOM MOpPaXeHUU TEXHUYECKNI ycrex
NoYTWN BCeraa MoXeT OblTb AOCTUIHYT C MOMO-
b0 3HO0BACKYNSIPHBLIX METOA0B, OAHAKO Chne-
OYeT yyuTbiBaTb M3BECTHbIE chneunduyeckue
daKkTopbl, Takme Kak OjmMHa nopaxeHus, gua-
MeTp cocyda u T.4. Beilbop meToga peBackyns-
puaunm ele 6onee CroXeH Npyv MHOMOypoOB-
HEBOM MOPAXEHMN C BOBJIEYEHMEM apTEPUNN
rofieHn, B 0COOEHHOCTN Y NAUVEHTOB C COMyT-
cTBylOWMM anabeTtoM. B coBpeMeHHOWM npak-
TUKE COCYAMUCTbIE XUPYPIU N MHTEPBEHLUMOHN-
CTbl AOJIXKHbI UMETb MOHVMaHWE BCEX MNOAX000B
ONS NONy4YeHUs onTrMasbHbIX Pe3ynbLTaToB Ne-
YyeHus.

OTKpbITOE XMpYypruyeckoe
BMeLlaTesibCTBO

OHpapTepakTroMus

OHOapTepakToMUda npeacrtaBnaer cobon
npsiMoe ypajeHne aTepoCcKIeEPOTUYECKON
OnAWKN 13 apTepPUU U Jydlle BCEro npume-
HAETCA MPU 0YaroBbIX MOPAXEHMAX COCYyOOB
KpynHoro kanubpa, ocobeHHo B obnacTtu 6u-
dypkauui (Hanpumep, COHHbIX, aopTonoa-
B3OOLUHbIX, 0OWMX OenpeHHbIX apTepuit).
MpenmyLecTBOM 9HAAPTEPIKTOMUMN ABNAETCS
€ee ayTOreHHbln xapaktep 6e3 HeobxoaAnMocTu
ncnonb3oBaHusa KoHaymta. OrpaHnyeHns one-
paummn cBsAA3aHbl C MPOTSAXKEHHOCTbIO OISLLKN,
NJOXUM KOHTPONEM AUCTaNIbHOrO0 CermMeHTa
WHTUMbI, TPOMOOIreHHOCTbIO MOJSTY4EHHOW MNO-
BEPXHOCTU B YCNIOBUSIX HU3KOr0 KPOBOTOKA
M MOCneayLen rmnepniasnem UHTUMbI, KOTO-
pas MOXEeT MPUBECTM K PELUOMNBUPYIOLLEMY
CTEHO3MPOBAHMIO.

Ycnex aHrmonnactukm u CTEeHTUpOBaHUS
aoprtonoaB3aowHoro cermenta (AlNC), oco-
6eHHO NpuY 04YaroBOM MOPaXeHUWU, B 3HaAYU-
TeNbHOW CTeneHy NpuBes K 0TKasy OT BbIMOJ-
HEHNS SHOAPTEP3KTOMUM B AAHHOW aHATOMWU-
yecko obnactn. Tem He MeHee 6GefpeHHas
3HOAPTEPIKTOMMSA OCTAeTCs pacnpoCTpaHEeH-
HOW M BaXXHOM NMpoueaypon npu 3aboneBaHmnax

nepudepunyecknx aptepun (3MNA), no3Bonsio-
e BbINOMHUTL afekBaTHYIO peBacKynspu3aa-
umio BGacceriHa o6Lwen 6egpeHHON apTepuu
n rnybokon apTepun 6eapa, kKotTopas aBAgeTCs
K/lOYEBBIM  UCTOYHUKOM KoOJlaTtepanbHOro
KpoBooOpalleHusa K roneHu. MNpoueanypa mMo-
XEeT BbINOMHATLCHA W30JMPOBAHHO WM Kak
yacTb rMBPUOHOM MW OTKPbLITON LUYHTUPYIO-
wen onepaumn. begpeHHas 9HOAPTEPIKTO-
MUS 4Yalle BCEro BbINOJIHAETCA 4Yepe3 npo-
OONbHYIO apTEPMOTOMUIO C yaaneHnem onsw-
KM N C MNOCNenylwyM 3akpbiTUeEM 3annaTomn
(MpoTe3HbIMKU N BUONOrNYeckMMu MmaTepma-
namm).

LUyHTupoBaHue

Xupypruyeckoe wyHTnpoBaHue (XLU) asna-
€TCSs YHMBEpCa/lbHbIM U TMOKUM MHCTPYMEH-
TOM, NO3BOJISIOLLMM NPOBOAUTL PEBACKYISAPU-
3aLMI0 Ha Pas/INYHbIX YPOBHSX NOPaXeHus co-
cyaucTtoro pycna. OCHOBHbIM 3JIEMEHTOM
TEXHMYECKOro ycnexa ¢BnAfeTcsa co3naHune
OecnpenaTcTBEHHOro NyTM NPUTOKA, a Takxe
KaQ4eCTBEHHOIO 1 a4EeKBATHOr0 BOCMPUHMMALO-
LLero pycna.

CoBpeMeHHble MeTOoAbl U3roTOBJIEHUS
MPOTE30B C MCMNOAb30BAHUEM MPOMUTAHHOIO
KOnnareHoM WuanM XenaTUHOM JlaBcaHa unm
nonutetpadptopatuneHa (MNTDPI) npueenu
K CO3LaHMI0 CUHTETUYECKUX MaTepuanos
C MUHUMaJIbHOM KPOBOMNOTEPEN Yepes TpaHC-
naaHTaTt, OTJIMYHON CTPYKTYPHOW LLENIOCTHO-
CTblO W CMNOCOOHOCTbID WHTErPMPOBATLCS
B HATMBHbIE TKaHN. PaHOOMN3MPOBaHHOE MHO-
roLeHTPOBOE Uccief0BaHMe aopPTONOAB340LL -
HbIX PEKOHCTPYKUMI, cpaBHuBatLlee MNTPI-
MpoTe3bl U AAaKPOH, HEe Mokasano pasimyuni
B S-/1IeTHEW NPOXOAMMOCTM B 3aBUCUMOCTU OT
TUnNa marepuana wyHta (1). Ha cerogHawHum
JeHb BCE MVMEWMECH Ha pPblHKE NPOTE3bl
nokasanm cBol a¢pPeKTUBHOCTL N HBe3onac-
HOCTb Y MauVEeHTOB C LwWyHTUposaHnem AllC.
OrpaHn4yeHns mMcnonb3oBaHMA NPOTE30B MO-
ryT ObiTb CBA3aHbl C BO3MOXHOCTbIO MH@EK-
uuun, ncespoaHeBpn3MaMm aHaCTOMOS3OB
1 TpoMbB03amMu LWYHTA.

HanpoTuB, npoTe3bl 60n1ee manoro aname-
Tpa, 0ObIMHO HeoOXoauMble ANd LWYHTUPOBA-
HUS apTeEPUIN HUXE NaxoBOW CBA3KU (OVaMeT-
poM <6 MM), cTankmBarTcs ¢ 60ee CNoXHbl-
MM aHaTOMUYECKUMMN U FrEMOOMNHAMUYECKNMU
ycnopusMmn ans obecnevyeHns agekBaTHOW
nPoxXoaMMocTu. AnbTepHaTUBOM B OaHHOM
cnydyae sIBASIETCA UCMONb3oBaHMe O0SbLUON
MOAKOXHOW BeHbI (BlNB). BeHO3Hble KOHOYUTDI
OblY BNEPBbIE NCMOIb30BaHbl 4S5 XMpypruye-
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Ckux pekoHcTpykumii B 1940-x ropax U. doc
CaHTOCOM B Ka4ecTBe 3ansaTthl NPy aHOApPTeEp-
akTomMmu, a 3atem [l. KyHnmHowm (2) ona nepwu-
depunyeckoro WyHTUpoBaHusa. B coBpemeHHom
xupyprun BIMB aBnsetca KoHOynTtomMm BbiOopa
ONS LWYHTUPOBaHUS COCYO0B CpeaHero v Mano-
ro guametpa. HecmMoTps Ha 3Ha4YUTEsNbHbIN
nporpecc B 0651acTn MmaTepUanoBeneHns, CUH-
TeTUYeCKe KOHAYUTbl Masioro guamMmerpa nme-
IOT CYLLECTBEHHbIE OrpaHUYeHUs, OCOBEHHO
B o6s1acTn aHacTOMO30B. Ha HayyHoW ceccumn
AHA 2022 6b1n1 0N0XEHbI pe3ynbTaTbl OTKPbI-
TOro pPaHgoOMM3NPOBAHHOIO UCCNenoBaHUA
BEST-CLI, B kOTOPpOM CpaBHMBaNUCb OBa OC-
HOBHbIX MOAXOAA K pPeBacKynspmsaummn npu
KPUTUYECKON ULLIEMUN HUXHUX KOHEYHOCTEN
(KNMHK) y nauneHToB C nopaxeHmnem aptepui
HMXXE naxoBon cBA3kM (3). B mccneposaHue
BKJ1IOHAIMCb NAUUEHTbI, Y KOTOPbIX TEXHUYECKN
MOrno ObiTb BbINOMHEHO 06a Buaa BMella-
TenbCTB — KaK OTKPbITOE, Tak 1 3HO0BACKYNSP-
Hoe. CpaBHeHME ObINIO BbLIMOSIHEHO B ABYX KO-
roptax. B nepBoli koropTte y nauMeHToB Oblna
BO3MOXXHOCTb MCMOJIb30BaTh B Ka4ecTBe rpad-
Ta BlB. BTopas rpynna BkitoYana naymeHTos,
Y KOTOPbIX HE Obl/I0 BO3MOXHOCTW UCMOb30Ba-
HunA BINB 13-3a CTPYKTYPHbLIX MK aHaToOMU4ye-
CKMX 0CODEHHOCTEN, MO3TOMY BbiOUPanCcst CUH-
TeTnyeckum rpadpt. Bcero B uccnegoBaHume
6bi10 Bko4eHO 1830 mauueHToB, MeguaHa
ONMTENbHOCTU HAabNoaeHns coctasmna 1,6 roga.
lMepBUYHAs KOHEYHasi ToYKa MCCNenoBaHuda —
KOMBMHaUVS amMnyTaumm rnpokcumasibHee Nno-
ObIKKM/60NbLWOro MOBTOPHOrO BMELUATESb-
CTBa Ha KOHEYHOCTU (LWYyHTUpPOBaHWE, TPOM-
6akTOoMMA, TpoMOONN3UC)/CMepTb OT NtOOBLIX
npuynH. B koropTte, raoe npu LWYHTUPOBaHUN
ncnonb3doBasnack blNB, yacToTa nepBU4YHOM KO-
HEYHOW TO4YKM OKa3asacb OOCTOBEPHO HMXE
B rpynne LWyHTUPOBAHUS, YEM B rpyrnne 9HAO0-
BaCKy(pHOro neveHus: 42,6% npotune 57,4%
(ow 0,68; 95% AU 0,59-0,79; p < 0,001).
Bo BTOpOIN KOropTe, roe nNpu LUYHTUPOBAHUN
MCMNOJIb30BAJIUCb alIbTEPHATUBHbLIE KOHAYWUTHI,
pasnnyms HacToTbl NEPBUYHOM KOHEYHOM TOYKN
MeXay rpynnamMmuv He 4OCTUMM CTaTUCTUYECKON
3Ha4ymmocTun: 42,8% npotme 47,7% (OLU 0,79;
95% W 0,58-1,06; p = 0,12).

K coxaneHuto, 6onee 40% naumeHToB, HyX-
JalLlWuxcs B peBackynapusauuu, He OyayT
nmeTb ageksatHown BIB (4). B atom cnyyae
anbTepHaTUBOWM MOryT ObiTb PACCMOTPEHLI
KOHTpanaTtepanbHaa BlNB, manasa noakoxHas
BeHa 1 BEHbl BEPXHEN KOHEYHOCTN.

Ewe ogHon anstepHaTtuBon BINB moryT gaB-
NATbCS CUHTETUYECKME NMPOTE3bl MaNoro gva-

MeTpa. Heckonbko MPOCMEKTUBHbBIX UCCEa0-
BaHM NOKa3any KPaTKOCPOUHYIO SKBUBAEHT-
HOCTb CUHTETMYECKMX MPOTE30B U BEHO3HbIX
TpaHcniaHTaToB Ana 6enpeHHO-MOAKONEH-
HOMO LWYHTUPOBAHUS C YCJIOBMEM HaNUyums
afekBaTHOro BocnpuHuMaloLero pycna (5, 6).
HekoTopble aBTOpbl Takke COOOW AT O Npu-
eMeMON MPOXOAUMOCTN CUHTETUYECKUX
TPAHCMIAHTATOB MNPU LWYHTUPOBAHUN HUXE
KoneHHomn wenu (7). OgHako, B OTAn4mMe oT Be-
HO3HbIX LUYHTOB, YPOBEHb ANCTASIbHOrO aHa-
CTOMO3a CMHTETUYECKOro WyHTa OKa3blBaeT
CYLLLECTBEHHOE B/IUSIHME Ha O0JITOBEYHOCTD.
B TO Bpems Kak 5-n1eTHSa49 NpoxoaAnuMOCTb Npo-
TE30B BbIlIE YPOBHA MOOKONEHHOW apTepumn
cocTtasnseT nopsaka 40-50%, Ha 6onbLuebep-
LLOBO-MEPOHEAsIbHOM YPOBHE 5-n1eTHAs npo-
xoaumocTb napgaet o 15-30% (7). Kpowme
TOro, MNpu WCMNOSb30BAHUN CUHTETUYECKUX
MPOTE30B OCTAETCH MOXU3HEHHbIA PUCK pas-
BUTUA NapanpoTe3HON MHPEKUUN.

OHA0BAaCKYJIIPHbIE NOAXOAbI
B nevyeHuum 3MA

Mporpecc B pPEHTreH3HA0BACKYNSIPHbIX
TEXHONOIMSAX 3a MOCNegHMe rogbl pacwmpun
BO3MOXHOCTU B niedeHmn 3M1A. Takxke coBpe-
MEHHbIE OOCTUXEHUSA B MpeaonepaumoHHON
BM3yannsaumm apTepuin NnoMoratoT CrjaHupo-
BaTb U OCYLLECTBUTb NpoLLeaypy MakCUMasbHO
adpdekTBHO 1 6esonacHo (8, 9).

BannoHHaga aHrnonnactuka (BAI) n cteHTn-
poBaHuve ABNAITCS OCHOBHbLIMU TEXHUYECKNMU
noaxogamMm B MasOMHBA3VBHOW peBacKynsapu-
3aumn. HoBble TexHONOrMM B 9HO0BACKYNNAp-
HOW XUPYPrumM BKIKOYAIOT CTEHTbl WU OasfioHbI
C NIeKapPCTBEHHbIM MOKPbITUEM, OOMNOAHUTENb-
Hble YCTPOWCTBA A1 NPOXOXAEHUSA XPOHUYE-
CKMX OKKJ/O3UIN, pasfinyHble YCTpOMCTBa Ojs
yoaneHus Onsuwek, npumeHeHue 6annoHOB
M CTEHTOB, BbIAENSAIOWUX JleKapCTBEHHbIE
BewiectBa, 1 ap. OgHako onpenensiowmm
GaKkTOpPOM B JleHEHUN FBAFETCHA YPOBEHbL MNO-
paxeHust apTePUin KOHEYHOCTU, a TaKxke CTe-
MEHb U NPOTAXEHHOCTb CTEHO3a.

OHO0BACKYJIIPHOE JieYeHue

aopTonoAB3A0LHOro CerMmeHTa

Mpn KOPOTKOM U3OSTMPOBAHHOM MOPaXEeHUN
AlC sHpoBackynsapHoe nedeHune (BBJ1) noka-
3blBAET XOPOLIMI pe3ynbTaT C MPOXOANUMO-
cTbio 6onee 90% B TeueHne 5 neT n HU3KUM
puckomMm ocnoxHeHun. OgHako B HacTosilee
BpeMs OTCYTCTBYIOT KPYMHble paHAOMU3MNPO-
BaHHblE WCCNenoBaHus, cpaBHMBalOLWMe 3d-
$EKTUBHOCTb 1 6€30MacHOCTb CTEHTUPOBAHUS
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1 6annoHHOM aHrMonaacTuku B AAHHOM Cer-
meHTe. fonnangckunm permctp DIST B cpaBHU-
TENIbHOM unccnegoBaHnnm 3OE@EKTUBHOCTU
CTEHTMPOBAHMUSA U 6ANNIOHHON aHIMOMNNACTUKN Y
279 naumeHToB MPOAEMOHCTPUPOBaI COMo-
CTaBUMbIE KJIMHMYECKUEe pe3ynbTaTbl addek-
TuBHOCTM No 9 napameTtpam (10). OgHako 3Ha-
YUTENIbHBIM HEeOOCTaTKOM UCCNefoBaHus sB-
NAN0Cb OTCYTCTBUE B CPaABHUTESNIbHbBIX Fpyrnax
MaumMeHTOB C THAXENbIM, KajbLUUHMPOBAHHbLIM
nopaxeHuem AlC, koTopoe Bce valle BCcTpe-
yaeTcs B KJIMHMYECKOW npakTuke. Tak, meTa-
aHanus 958 nauveHToB 6GPUTAHCKOro mnccne-
noBaHus STAG c 6onee TaxXenbiM aTepockiie-
poTnyeckumMm nopaxeHnem AlNC nokasan
6ofiee BbICOKME nokazaTefnn A0JIFOCPOYHOM
MPOXOAMMOCTU Y NAUVEHTOB C UMMNIAHTUPO-
BaHHbIMM GaNIOH-pacLLINpPAeMbIMU NN CaMO-
pacLnpSaOWMMNCA HUTUHOIOBLIMWY CTEHTaAMM
(11,12).

CpaBHeHue apPeKTUBHOCTN UCMOJb30Ba-
HMa OGannoH-pacwupsemblix (BPC) mn camo-
pacwupsowmxca cteHtoB (CPC) B AlNC 6bis10
NPOOAEMOHCTPUPOBAHO B MHOFOLEHTPOBOM
paHoomMmnampoBaHHoM wuccnepgoBaHum ICE.
MauneHTbl C OKKI03UEN 0OLLLEN UM HAPYXKHOW
noaB3O0LLIHON apTepumn OblM pacnpeaeseHbl
B COOTHOWeEHMM 1:1 B 3aBUCUMOCTU OT Tuna
MMMaHTUMPOBAHOIo cTeHTa. [lepBUYHOM KO-
HEYHOMN TOYKOW HABNANCS PEeCcTeHO3 4epes
12 mec, BU3yann3npyeMbii C MOMOLLBbIO Ayn-
nekcHoro Y3W. Ucnonb3oBaHue CPC B cpaBs-
HeHun ¢ BPC gocTtoBepHO NpuBOAUIIO K Bonee
HU3KOW YacToTe 12-Mecsi4HOro pecTeHo3a.
NccneposaHmne CRISP-US nokasano skBuBa-
JNleHTHble pe3ynbTaThl (13).

PecTteHO3 ocCcTaeTcd OCHOBHbIM OrpaHuye-
HMEM aopTONOAB3A0LIHONO CTEHTUPOBAHUS,
XOTS OH BCTpeYaeTcs 3Ha4YuTeNbHO pexe
B CPaBHEHMM C BMellaTeNbCTBaMu, KOTOPbIE
BbIMOJIHAOTCA HA CEerMeHTax HuXe MnaxoBomn
cBA3kM. CYMTanochb, YTO CTEHTbI C NOKPbITUEM
n3 NTPI3 vnn gakpoHa npenoTBpaLlaloT pas-
BUTME PECTeHOo3a, co3gaBasl MexaHU4YeCKui
6apbep os rmnepnaasnm HEOUHTMMBbI CO CTO-
POHbI MpwuaerawoLen cteHkn cocyga. OgHako
60/bLUMHCTBO NCCNENOBAHMM NPOOEMOHCTPU-
pOBaay aHaNOrM4YyHYyl0 4acTOTy Pas3BUTUSA pe-
CTEeHO03a N0 CPaBHEHUIO C HEMOKPbITbIMU CTEH-
Tamu yepe3 12 mec (14, 15).

OHAoBacCKyJIIpPHOE NeyeHue

GenpeHHO-NOAKOJIEHHOIrO CerMmeHTa

CornacHo pgaHHbIM pekomeHpaumn ESC no
ONarHOCTUKE 1 neyeHuntio 3aboneBaHuin nepu-
depuyeckunx aptepuin 2017 r., aHgoBacKkynsap-

Has peBackynapusaums npennodYTuTesnbHa
y NauMeHToB C NtoObiIM1 BapMaHTaMu nopaxe-
HUSA 6eapeHHo-noakosieHHoro cermeHTa (BIMNC)
A-C Ttmna no knaccudpwukaumm TASC (knacc
pekomeHgauui |, ypoeHb C) (16). MNepBryHyto
VMMJIaHTaLMIO CTEeHTa CrielyeT paccMaTpuBaTbh
B CJ/ly4ae KopoTKoro (T. e. <25 cm) nopaxeHus
apTepumn, o4HaKo y NauMeHTOB, UMEIOLLMX MPOo-
TUBOMNOKa3aHUs K OTKPbITOM onepauuu, 9BJI
MOXEeT OblTb PacCMOTPEHO B Cllydae MnpoTs-
>XEHHOro (T.e. 225 cm) 6e4peHHO-NOAKOSIEHHO-
ro nopaxeHus (knacc pekomengauva lla, ypo-
BeHb A) (16).

MoBepxHocTHast 6eapeHHas aptepusa (MBA) —
camasi AIMHHAa apTepusi C HAMMEHbLUMM KOJN-
yecTBOM OOKOBbIX BeTBeN, UKCMpPOBaHHas
Mexny TazobefpeHHbIM 1 KOJIEHHbLIM CycTaBa-
MW, ABNSieTCS Hanbonee YacTon iokanusaumen
arepockrnieposa. Ee gucranbHbll CErMeHT ne-
pecekaeT NPUBOLALLMA KaHan, 4YTO L0NOoJ-
HUTENBHO YCUIMBAET KOMMNPECCUIO MPU COKpa-
weHnn 6eppa. CnepoBaTenbHO, NepBUYHas
MPOXOANMOCTb U KJIMHUYECKNE Pe3yNbTaTbl OH-
LOBACKYNSAPHOW peBacKkynapusaumn ons nedve-
Hus MNBA B 31O nokanusaunn B 3Ha4YUTENbHON
CTEMEHM 3aBUCAT OT NOBTOPSIOLLMXCH MEXAHU-
YEeCKMX Harpys3okK, KOTOpble, Kak cuuTaeTcd,
CBSI3aHbl C MEPESIOMOM CTEHTa, PECTEHO30M
1 Tpomb030M. Kpome Toro, arepocksiepotuye-
ckue nopaxeHua MNBA 3a4acTylo OTamM4aloTCs
ONOODY3HBIM, TAXENbIM KallbLLMHO30M U BbICO-
KO 4aCTOTON BO3HUKHOBEHUSA MOJIHOMN OKKIJIIO-
3mun. Bce 9T dakTopbl NpnBOOAT K HEOOCTa-
To4HOM adpdekTnBHocTn BAI n passutuio Ta-
KX COCTOSIHUN, KaK 31aCTUYECKUIN PEKOoWUN,
ONCCEKUMSA apTEPUM U BbICOKAst CTENEHb OCTa-
TOYHOrO CTEHO3A.

MN3-3a BbipaxeHHon pedopmauum BI1C BO
Bpems asmxeHna BPC npakTnyecku He NCnosb-
3yI0TCH AJ19 CTEHTUPOBAHNS JAHHOMO CErMeHTa.
MosTomy npmn mnnanTaumm cteHta B bINC Bcer-
[a oTpaeTcs npennodyTeHve MCnosib30BaHUIo
CPC. B Hactosuee Bpema CPC B OCHOBHOM
M3roTOBJIEHbI U3 HUTUHOMA, KOTOPbIN MO3BOJIS-
€T YCTPOMNCTBY MEHATb GOPMY 1 BOCCTaHABNU-
BaTbCs nocne gedopmaumn. Takxke HUTUHOSO-
Bble CTEHTbI, B oTnn4me oT BPC, obnapatoT 60-
nee yCTOM4YMBOM paananbHOM XECTKOCTbIO.

MpyUMEeHEeHNEe CTEHTOB C JIEKAPCTBEHHbLIM
MOKPbLITUEM N3YYanioCb B HECKOJIbKUX NCCEea0-
BaHUAX Yy NauMeHToB cO cTeHo3oM BI1A, ogHa-
KO UX MPEeMMyLLLEeCTBa Nepes MeTaliInyeCcKumMm
HUTWUHONOBbLIMU CTEHTAMU He AokKasaHbl (17).
B uccneposaHnm RESILIENT J.R. Laird n coasT.
paHgoMmuamposanm 206 naumMeHToB C aTepo-
ckyniepoTmdeckmm nopaxenuem bBINC gns nep-
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BWYHOW MMMNaHTauMyM HUTWUHOJNIOBOrO CTeHTa
LifeStent (Bard Peripheral Vascular, Inc.,
Temne, ApnsoHa, CLLUA). MNepBuyHas npoxogm-
MOCTb MO AaHHbIM AyrnnekcHoro Y3W yepes
12 mec coctaBuna 89%, a nepenom cTeHTa
Obin oTMeyeH B 3,1% cny4yaes (18).

B wnccneposaHun DURABILITY-I, koTopoe
BkAtoYano 151 naumeHta ¢ nopaxeHuem BI1C,
OLEeHMBaNacb NepBUYHAs peBackynsapusauns
C MCMOoSb30BaHNEM CaMOpaCLUMPSAIOLWErOCS
HUTUHOMOBOro cteHTa Protégé EverFlex (ev3
Inc., Mnumyt, MuHHecota, CLUA). CpegHasa onn-
Ha nopaxeHusi coctaBuna 96 mm. lNepBuyHas
MPOXOAMMOCTb MO AaHHbIM AyrnekcHoro Y3U
yepes rog coctaBuna 72%. lNNepenom CTeHTa
oTMedeH y 8% naumeHToB (19).

B peectpe SUMMIT camopacLumpsiowmincs
HUTUHOMOBLIN cTeHT EPIC (Boston Scientific,
Manbbopo, Maccavycetc, CLLA) nmnnaHTmpo-
Banca 100 maumeHTamMm C KJIMHUYECKU 3Hauu-
MbIM aTEPOCKNEPOTUYECKUM MNOPaAXKEHNEM
BIC (20). CpenHsasa gnmHa nopaxeHns cocTaB-
nana 70 mm. Y 29% naumneHToB Habnoganach
nonHaa okkno3ua blrC, 48% vmenn ymepeH-
HYI0 U TSXXENYI0 Kanbundukaumio. NepeunyHas
NPOXOAMMOCTb, KOTOPAas OLEeHMBaNach rno gaH-
HbIM KO3 PULMEHTA NMUKOBON CUCTONNYECKON
ckopocTun, 4yeped 12 mec cocTtaBuna 85%.
CpepHee 3HaydyeHMe NOAbIKEYHO-MIeYeBOro
nHaekca (J1NN) yesennunnocs ¢ 0,73 go 0,96.
Cny4yaeB nepenomMa cTeHTa He HabNt4aNoCh.

B psoe perncrpaumoHHbIX WUCcnegoBaHumn
N3yYasncb Pe3ynbTaTbl MPUMEHEHUS CTEHTOB
Supera (Abbot Vascular Inc., CanTta-Knapa,
CLLUA) npun nedyeHunm aTepocKIepoTUYecKoro
nopaxeHusy BMNC. SUPERB Hanbonee kpyrn-
HOe NMPOCNEeKTMBHOE MHOIOLLEHTPOBOE MCChe-
[oBaHMe, KOTOPOe BKJIIOYAET AaHHbIE NeyYeHns
325 naumeHToB ¢ nopaxeHuamu BIrC, npoxo-
OMBLUMX fiedeHmne B nepuog ¢ miona 2009 no
2011 r. B 34 meanumHckmx ueHtpax CLUA (14).
CpepgHsasa gnvHa nopaxenus BINC B nccnepo-
BaHMn SUPERB coctaBnsana 78 mm. B obuwen
C/TIOXXHOCTW B uccnegoBaHum 28% nopaxeHun
UMeNN YMEPEHHbIN KanbUMHO3 N 45% — Taxe-
Nbln KanbuuHO3. [lepBMyHaa MPOXOOMMOCTb
yepe3 1 roan (OTCyTCTBME CTEHO3a NpU COOT-
HOLLUEHUX MUKOBOMN CUCTONNYECKOW CKOPOCTMU
npu pynnekcHom Y3W) coctaBuna 86,3%.
OTcyTCcTBME HEOOXOAMMOCTM MOBTOPHOW peBa-
CKynspusaumy LUefieBoro nopaxeHus vepes
12 mec coctaBuino 89%, a JIMW yeennumncs
¢ 0,7 no 0,92. MNpw KOHTPOJILHOM HabNaAEeHNN
yepe3 12 mec He OblNo 0BHApPYXEeHO nMpu3Ha-
KOB gedopmMaumm n nepenomMoB CTEHTA, Toraa
kak yepe3 24 mec y ogHoro (0,5%) nauueHTa

Habnoganca nepenom cTeHTa. [lepBuyHas
MPOXOANMOCTb Yeped 24 mec cocTtaBunia 84%
(21). B ewe 0ogHOM KpPYMHOM OAHOLLEHTPOBOM
PEeTPOCNEKTUBHOM uUccnenosaHum Supera-500
OblsIM NPOAEMOHCTPMPOBaHbLI AaHHble 492 na-
umeHToB ¢ nopaxeHnem BI1C, koTopbiM Bbi-
nonHanacb 9HOOBACKyNndApHas peBacKynapwu-
3auus C UCMonNb30BaHMEM HUTUHOJIOBOIO CTEH-
Ta Supera B nepuong ¢ 2007 no 2011 r
B nccnenyemoii rpynne 53% nauneHToB nme-
JIM MOJTHYIO OKKIIO3MIo apTepun, y 47% Habnto-
0ancs yYMEpPEHHbIN NN TSXENbI KanbLUWHO3.
CpenHsasa gnvHa nopaxenusa coctasuna 126 mm.
MepBrnyHas npoxogmmocTb cocTtaBuna 83%
yepes 12 mec u 73% yepes 2 ropa. Cpeam no-
paxeHun anuHoi 6onee 150 MM nepBUYHas
MPOXoAMMOCTb Yepe3 12 n 24 mec coctaBuna
81 n 62% cooTBeTCcTBEHHO. CpegHuin nokasa-
Tenb JIMW yBennunncsa ¢ 0,53 po 0,91, a cpen-
HUI kKnacc no Pesepdopny—bekkepy cHnsuncs
c 3,0 po 1,9. Npw nocnenytoLem HabntooeEHUN
nepenomMoB CcTeHTa He Habnwpganocb. XoTH
haHHble 00 MCMOoNb30BaHUM CTEHTOB Supera
npu aTtepockepoTmdeckom nopaxeHum BI1C
MMEIOT XOopoluve nokasaTenm, Heobxoammo
OTMETUTb, YTO OHM B OCHOBHOM OMNWUCHLIBAIOT
BapunaHTbl NeYeHNs1 KOPOTKUX MNOPaXKEHUN, Me-
Hee 100 MM. OanHHbIE nopaxeHnus (>200 mm)
No-npeXHemMy CBs3aHbl C OTHOCUTESIbHO BbICO-
KO 4aCTOTOW pecTeHo3a.

AHAaoBacKyNiIpHOe nevyeHuve
noaKoJIeHHO-0epLoBOro cerMmeHTa
ATEpOCKIepoTMYECKOE MNOpaxXeHmne noako-
neHHo-6epuoBoro cermeHta (MBC) 3a4acTyto
XapakTepmnsyeTcst CUJIbHO 0ObI3BECTB/IEHHBLIMU
ONOOY3HBIMM CTEHO3AMU UV TOTaTbHbIMU OK-
Knto3namu. MNnoxonm anctalnibHbI OTTOK MOBbI-
LaeT puck TpomMmboO3a CTEeHTa, a AucTasbHas
ambonusaumsa nNpmBoaMT K BbICOKOMY PUCKY
HebnaronpuUATHbLIX UCXOA40B U aMnyTaLUmn.
BonblWMHCTBO aBTOPOB cuuTaloT, 4TO BATl
MOpPaXXeHU apTepuin rosiIeHn ABIAEeTCS MeTO-
0oM Bblbopa y 60NbHbIX C KPUTUHECKON ulle-
Mren. Heckonbko KIMHUYECKnx nccnegoBaHnim
NMPOLEMOHCTPMPOBANU, YTO BbiNosHEHVE BATl
apTepuin roNeHn MoXeT cnocobCcTBOBaTb CO-
XPAHEHMIO KOHEeYHOCTM y naumeHTtoB ¢ KMHK,
npuv 3TOM NokasaTesin cnaceHnsa KOHEYHOCTEN
B TedeHue 12 mec gocturatot 75%. A. Schmidt
M coaBT. coobwmnm o 95,6% coxpaHeHUn Ko-
HEYHOCTU 4Yepe3 12 mMeC Npu OCNOXHEHHOM
nopaxeHun MNBC (22). AHrnonnacTmka ¢ npu-
MeHeHMemM OanfioHOB C JIeKapCTBEHHbIM MO-
KPbITUEM B HACTOSLLEE BpeMSa MPeanosioxm-
TenbHO yMeHbluaeT NnoTpedbHOCTb B OyayLlem
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MOBTOPHOM BMeLlaTesnbCTBE. Tak, B UCCeao-
BaHMKM MCMONb30BaHMA 6ansoHHOro KaTeTepa,
nokpbliToro naknutakcenom IN.PACT (Med-
tronic), ona nedyeHua 109 koHeyHOCTEN C NPO-
TsOKEHHbIMK (>80 MM) MOAOKONIEHHBIMU Mopa-
XeHunamm y 104 naumeHToB, 12-MmecayHble no-
KasaTenu KAMHMYeckoro ynydwenusa (91,2%),
MoJsiHoe paHeHue 3axuneneHune (74,2%), pecte-
HO3 (17,3%) 1 cnaceHne koHe4YHocTU (95,6%)
6binn ypoBneTBopuTenbHbiMn (23). OgHako
MPOCMNEKTUBHOE MHOIMOLLEHTPOBOE paHOOMU-
3npoBaHHoe wuccrnegoBaHue IN.PACT DEEP
¢ yyactmem 358 naumentoB ¢ KMHK, npeoHa-
3HA4YEeHHOEe OJI9 CpaBHEHUS MOAKOSIEHHOMN aH-
r’MOMJIacTUKM C MNOMOLLBbIO JNIEKAPCTBEHHOIO
6annoHa Amphirion (Medtronic) n ctaHpapT-
HOM aHrnmonnacTukM, ObIO MNpeKkpaweHo Ao-
CPOYHO N3-3a TeHOAeHUMN K 6onee OBLUMPHBLIM
amnyTaumam B rpynne 6annoHHOro Kkatetepa ¢
NlekapcTBEHHbIM NokpbiITMeM (8,8% npoTuBs
3,6%); p = 0,80) (24). OTn pesynbTaTbl NpUBeE-
I K BbIBO4Y 9TOM naaTtdOopMebl C pbiHKa. B cBOIO
o4vepenb uccnenosaHne RANGER Il SFA, nsy-
yaBllee OannoHHbIN KaTeTep, BbIOASNAOLINIA
naknutakcen Ranger (Boston Scientific,
Manbbopo, Maccauycetc, CLLUA), nokasano
npemmMmyuilecTtBo Hapg, cTtaHpgaptHom BAI no
12-Mecsa4HON MEepBUYHOW MPOXOAMMOCTU Ha
16,6% (95% OWN 5,5-27,7%; p = 0,0013) npwu
ConocTaBUMbIX Npodunax 6eaonacHocTu (25).

Ucnonb3oBaHune GanyioHHbIX KaTeTEpPoB

C JIeKapCTBEHHbIM NOKPbLITUEM

MpoTMBOPEUMBOCTb OAHHbIX MCCNEea0OBaHUN
TpebyeT p[anbHenwen TuaTesbHOW OLUEHKU
nosb3bl 1 6e30MacHOCTN AaHHOro Tuna 6anno-
HOB.

Ona ctentmpoBaHue MNBC n3-3a 4OBOSILHO
Manoro gmameTpa apTepuin MOryT UCNONb30-
BaTbCs KOPOHAPHbIE CTEHTbI KakK C IEKAPCTBEH-
HbIM nokpbIiTuem (CJIIT), Tak n ronomeTanimye-
ckne cTeHTbl. OgHako n3-3a anddy3HOro xa-
paktepa nopaxeHus [MIBC nogkoneHHoe
CTEHTUPOBaHME B COYETAHUU C MJIOXUM OTTO-
KOM MOXET MOBbICUTb PUCK TPOMOO3a CTEeHTA.
Mcnonb3oBanme CJIM, B 4yacTHOCTU, MOXET
ewe 6osblle yCuUnnTb 3TOT PUCK M3-3a Npo-
O6nemM, CBA3aHHbIX C OTCPOYEHHON pe-
aHpoTenmsaumen. Kpome TOro, AOCTaTOYHO
yacTo HabntogaeTcsa cybonTumanbHasa anno3u-
LS CTEHTA UM AUCCEKLUNS, OrpaHnYMBaloLLas
MOTOK, M3-3a CUIbHOIO KasbUMPULMPOBAH-
HOro nopaxeHus aptepuii. HebonblLune oaHO-
LLeHTPOBblE HEPaAHLOMU3NPOBAHHbIE UCCIEN0-
BaHMA nokasanu, 4To YacTtoTa 60MbLINX ammny-
Tauun, XNPYPrnyeckux  BMellaTeNbCTB

M MOBTOPHOW peBacKynsipmsaumn LeNeBoro
rnopaxeHus Huxe y nauyeHtos ¢ KMHK, nony-
yaBwunx CJIMN. Tak, B nccneposaHum DESTINY
aeponumyc CJIIM nokasan goctoBepHo bonee
BbICOKYIO MepPBMYHAs NpoxoauMocTb (85% no
cpaBHeHutio ¢ 54%; p = 0,0001) B TeyeHune
12 mec (26). OgHako YacTtoTa 60NbLIMX aMny-
Tauuin n netasnbHbIX UCXOO0B HE pasnunyanacs.
B wuccnepoBaHum ACHILLES 200 nauueHTOB
¢ KNHK 6binn paHaoMm3npoBaHbl Ha Fpynnbl
ncnonb3oBaHusa CJIIM, BbiAeNAOLWEro CMponn-
MYyC, MO0 O aHrMOMNIACTUKM U MoKasasnun, 4To
aHrmorpaduy4eckmii pecteHos (22% npoTuB
42%; p = 0,019) u npoxoaAnMOCTN COCYAOB
(75% npotmne 57%; p = 0,025) Obinn 3Ha4M-
TenbHO Bbiwe B rpynne CJIMN. AHanorunyHbie
pe3ynbTaTthl ObIV NOJIyHEHbI U B APYIUX UCCIe-
noBaHuax (27, 28).

Takum obpasom, ncnonb3dosaHme CJIIM, no-
BUOMMOMY, npepjaraeT MeHbLUe MOBTOPHbIX
peBacKkynapusaunm u amnytaumin no cpasHe-
HMIO C FOJIOMETAIIMYECKUMU CTEHTAMU, OLHa-
KO LEHHOCTb €ro PyTUHHOIO MCMOJSIb30BaHMUS
rno cpaBHeHuto ¢ BAll meHee onpegeneHa.

3a nocnegHne 30 net OBJ1 3HaAYMTENBHO
YAYHLINIOCh Kak B TEXHWKE, TaK U B HaBbIKax
onepaTopoB, MOSBUANCH CHeumann3nmpoBaH-
Hble YCTPOWCTBA, BbIpOCAM 6€30MacHOCTb
n ycnex npoueaypbl. OgHako MHOrMe Bpa4u
yboexaeHsbl, 4To OBJ1 noaxoanT TOAbKO A4 no-
paxeHun TASC A n B, a xmpyprmuyeckoe Bme-
LaTesibCTBO CNeayeT NMPUMEHSATb NMpu rnopaxe-
Husax TASC C n D. Tem He MeHee npu cpaBHe-
HUN  XUPYPTUYECKUX W  SHOO0BACKYSPHbIX
BMELLATENBCTB MPU MOPaXEHMAX aopTonos-
B3goLwHoro otaena TASC B n C He Oblf1o o6Ha-
PY>XEHO pasnn4ynin B CMEPTHOCTU UM COXPaHe-
HUM KOHe4YHocTen Yyepel3 5 net (29). Ha camom
aene yacrtota ycnexa 9BJ1 Bo Bcex aHaTOMMU-
yeckux obnactax coctaBnseT >95% He3aBuCU-
MO OT TsxxecTu nopaxeHns TASC (30). Apyrum
BO3paXeHnemMm npoTMB MNOBCEMECTHOINO WC-
nonb3osanua IBJ1 npu 3IMA aBnsgeTcs BO3HUK-
HOBEHME PEeCcTEeH030B, OCOOEHHO MOCNE CTEH-
TUpoBaHus. BblNo 0BHaApPYXEHO, YTO OrpaHu-
YEHHbIM AN CKOMMNPOMETUPOBAHHLIA OTTOK
npenckasbiBaet 0605iee BbICOKYD 4acToTy
Heyoad sHOoBacynsapHbix npouenyp (30).
311 BbIBOAbI, Kak nNpaBunio, Obiav caenaHbl Ao
BHEOPEHMS aablOBaHTHbLIX METOA0B, TakMX Kak
COBPEMEHHAsa aTepakToMus, Ajsi NOArOTOBKMU
MOpaxXeHm K YPECKOXHOWM aHrmonsactuke.
Mockonbky 6bIIO MOKa3aHO, 4YTO CHUXeHune
KPOBOTOKa yBEIMYMBAET CKOPOCTb PECTEHO34a,
COBpPEMEHHbIE MEeTOAbl, Takue kKak opbuTab-
Hag aTepaKkTOMUS, KOTOpble MoaOep>XMBAKOT
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KPOBOTOK rnocie 9BJ1, moryt crnocobcTBOBaTh
YIIYULLEHUIO PE3YNbLTATOB M YCTPAHEHUIO CyLLe-
CTBEHHbIX OrpaHudeHun ans ycnexa 3BJl
(30, 31). NMpwn 6one3Hn BTK Heckonbko nccne-
OoBaHui nokasanu, 4yto YTA ocywecTtBuma,
ycnewHa 1 6e3onacHa B co4yeTaHun C afbio-
BAHTHOW aTepa3kKTOMUEN U CTEHTUPOBAHUEM
(29). AHanua permnctpa XLPAD 3a 2019 r. no-
Kazan, 4to nobaeBneHue atepaktoMmun Kk IBJI
CBsI3aHO ¢ 6onee HM3KKMUK nokasaTensMu no-
BTOPHOWN PEeBACKYySpM3aunmn LeneBon KOHeY-
HOCTU B TedeHne 1 roga (32). MNMpn nopaxeHunmn
apTepuin Bblle KOJIEHA MHOXECTBEHHbLIE pPaH-
OOMUN3UNPOBAHHbLIE KOHTPOIPYEMbIE UCCIEA0-
BaHMA He nokaszanu pasnuyu B 1- uan 3-net-
HEen CMepPTHOCTU, YacToTe amnyTaumin Unu He-
yOad peBacKkynapusauuuy rnocnie onepauum no
CpPaBHEHUIO C aHrMOMAacTuUKom (29).

MOGpuaHbIe BMewaTenbCcTBa

MbpungHoe BmewatenbcTtBo (B) onpepne-
NF9eTCca KakK COoYeTaHMe OTKPbITOW XUpyprum
1N 3HOO0BACKYNSAPHbIX TEXHONOMIA Y NayumMeHToB
C MHOrOYypOBHEBbLIM MOPaXeHMEM apTepui.
Ha npakTuke TUMMYHBIM NPUMEPOM SIBNSAETCS
KOMOMHMPOBAHHOE JlIeYeHMe COCyo0B NpMUTOKa
C NMOMOLLIbIO 3HO0BACKYNSIPHOM peBackynapmaa-
LM 1N COCYOOB OTTOKA C MOMOLLBIO OTKPbITOMN
XVUPYpPrmy, 4aile 370 TPOMOIHOAPTEPIKTOMMUS
13 obLer 6eapeHHo apTepun Co CTEHTMPOBA-
HMeM noAB3A0LWHON apTepuun. B no3sonsior
[00BUTbCS pe3ynbTata, KOTOPbI HE MOXET ObiTb
OOCTUTHYT HU OOHUMM U3 METOAOB, NMPUMEHEH-
HbIX OTOENBbHO, co4eTas Nyyline CTopoHbl IBJI
n XL kak mManonHBa3MBHOCTb MPU SHA0BACKY-
JISPHOM JNIEYEHUM U OTAANIEHHASA MPOXOAMMOCTb
aptepun npu XLU. NB no3BonsaiOT yMeHbLUUTb
KPOBOMOTEPIO; COKPATUTbL NPOAOIIKNTENBHOCTb
onepauun; CHU3NTb GU3MNYECKYI0 Harpysky Ha
NnepcoHas, CHM3UTb PUCKU onepaummn u ynyy-
LUUTb WCXOM, COKpaTUTb CPOK npebbiBaHUA
B 60nbHMUE. OfHAKO C TOYKN 3PEHNS MEANLIMH-
CKOW 3KOHOMWKM rmbpugHas xmpyprma Tpebyer
cneumannM3npoBaHHbIX ONepPauMOHHbIX N UHBE-
CTMLMIA B COOTBETCTBYIOLLEE 0O0PYAOBaAHME.

AHanua 'B nokasan mHoroob6ellatoLime pe-
3ynbratbl. H.H. Dosluoglu n coaBT. coobLwunm
0 pesynbraTtax CBOEro nccnenoBaHust, CpaBHU-
Batowero B, XLU n 3BJ1 y 654 nauueHToB.
MokasaTenn cepageyHO-COCYaMNCTbIX OCIOXHE-
HUA 1 CMEPTHOCTW MNOCNe BMeLllaTeNbCTBa
B rmbpuagHon rpynne (5,6 n 6,4% cooTBeT-
CTBEHHO) OblIM COMOCTaBUMbI C OTKPbITOM
rpynnow (3,5 n 3,1%), HO 3HAa4YNTENbLHO BhILLE,
yem B rpynne 3BJ1 (1,1 n 1,1%), no npnymHe
6onee BbICOKMX (PakTOPOB pucka B rpynnax

B n XL, npn aToM nokasatenn COoxpaHeHus
KOHe4yHocTen Yepe3d 12 n 36 mec ObIn cono-
CTaBMMbIMUM BO BCex Tpex rpynnax (ot 80 mo
100%). TpexneTHada nepBuYHasi U BTOPUYHAs
NPOXOANMOCTb W OO0NrocpovYHass BbXMBae-
MOCTb OblIM CONOCTaBMMbl BO BCEX TPEX rpyn-
nax (33). B gpyrom nccnegoBaHum ¢ ydyactmem
1480 naumeHTOB BbisiB/IeHbl AOCTOBEPHbLIE pa3-
nnyuvsa B nonb3y B npn neyennn 3MA no npo-
nomxkmntenbHocTn onepaumn (p < 0,001), Bpe-
MeHU npebbiBaHUs B cTaumoHape (p < 0,001).
B Takxke 6bM cBA3aHbl ¢ 60/1ee HU3KOoW Ya-
CTOTOW NOBTOPHbIX onepauun (p = 0,017) n no-
BTOPHbIX rocnutanusauun (p = 0,007). OgHako
rpynnsl 'B v XL He paznnyannck No 4yactoTe
NeTanbHbIX MCXOO0B U GONbLUMX amMnyTauumii
(34). T.T. Huynh n C.F. Bechara nokasanu, 4To
rmbpuaHble Npouenypbl gatloT ropa3no 6onee
HM3KKE NnokasaTesnm 3ab01eBaeEMOCTM U CMEPT-
HOCTK, YemM XL, npu cpaBHUTENBHO BbICOKUX
rnokasatensix crnaceHust KoHe4dHocTen (35).
B cBoto ouepenb npu cpaBHeHuu 'B ¢ sHooBa-
CKYNSApPHbIMU OrnepaumsaMmn BbiBleHa 0Gonee
BbICOKasi CTOMMOCTb [ B (36), 4To CHMxXaeT pac-
npocTtpaHeHve B B LUMPOKOW NpakTnKe B CTa-
LMOHapax ¢ OrpaHNYEeHHbIMU PECYPCAMM.

B HacTosLee Bpems rubpugHbie npoueny-
pbl, ncnonab3dys npeuvmyllectsa dBJ1 u vHBa-
3MBHbIX XMPYPrM4ECKMX METOAOB AN Pa3HbIX
cocyamcTbix 6HaccernHoB, CTanm PyTUHHOW Npak-
TMKOWM 1 obnagaloT AOCTATOYHOW pekoMeHOa-
TenbHOW 6a3on. Hanpumep, nedyeHve nopaxe-
HUIA NOAB3O0LIHO-OedpEeHHbIX apTepuin Tuna
C n D no TASCIl ¢ noMoLLblo OTKPbLITOW XUPYpP-
rn KOPPENNPYET CO 3HAYMTENbHOM 3aboneBae-
MOCTbIO U CMEPTHOCTbIO, HO CpedHEeCPOYHbIE
M OOSIrOCPOYHbIE pe3ynbTaThl MPEBOCXOAAT pe-
3ynbratbl OBJ1 gaHHOM 30HbI. Tak, gns nedeHus
nopaxeHuin TASC C/D noaB340LUHbIX apTepui
3HO0BACKYNSIPHbIE MPOLEeAypbl B HacTosLee
BPEMS ABNIAIOTCH MNEPBON JIMHUEN JieYeHuns
B COYETAHUWN C SHAAPTEPIKTOMUEN N3 0OLLEN
6enpeHHon aptepun (37).

3aknyeHme

B nocnegHune roabl HabnopaeTca ygenmye-
HMEe NPOLUEHTa BCEeX BapraHTOB BMeLLAaTENbCTB
npwv nedeHnn 3MNA. Ha cerogHsLWwWHWN geHb No-
Ka3aHUAa K XUPYPruyeckomMmy Ne4eHn0 UeMmnm
HVDKHUX KOHEYHOCTEN onpeneneHbl C TOYKMU
3PEHUSA TAXKECTU CUMMTOMOB, MPU 3TOM OAH-
Hble reMOOMHAMWKW CRyXaT Ajisi NoATBEPXAe-
HUS OMarHo3a, HO He SABMAAITCSH MNepPBUYHbIM
nokasaHmem k onepauuun. CyliectsyeT obliee
MHEHME, YTO XMPYPrMYyeckoe fevyeHre nokasa-
Ho ona obnerdyeHnsa cumntomoB KNHK, Bkto-
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Yyas nwemunyeckyto 6osb B Nokoe, niemMuyec-
kme g3Bbl 1 raHrpeHy (38). Hanpotus, nepe-
Mexawuwascsa XpomMoTa CUYUTaAeTCcss Nullb
OTHOCUTEJNIbHLIM MOKa3aHMEM K XUpypruye-
CKOMY Jle4eHUI0, KOTOPOEe BO3MOXHO TOJIbKO
rnocsie agekBaTHOWM MeOukaMeHTO3HOW Tepa-
nMm n moamounkaumm GakTopoB pmcka.
Pe3ynbTaTbl Ie4EHUS NWLEMUN HUDKHUX KO-
HEYHOCTEN 0ObIYHO OLEHNBAIOTCS MO HECKOJb-
KUM mnapamMeTpam, KOTopble ObliM OTpaXeHbl
B pekoMmeHaauusax EOK n EOCX. K HM OoTHOCAT-
cs onepaumoHHasi 3aboneBaeMoCcTb U CMepT-
HOCTb, CBSI3aHHbLIE C JIEYEHMEM, U TMPOXO-
OVMMOCTb XMPYPru4eckoro BMeLlaTenbCTBa.
MpoxoaAMMOCTb apTepuini KOHEYHOCTENW Nny4yllue
BCEro onpenenseTrcs ¢ TO4YKU 3PeHnst reMmoam-
HaMVKK, Kak YCTOMYMBOE yny4dlleHne nokasare-
na JINMN <15%, a Takke ¢ NOMOLLbIO APYrvX 00b-
EKTMBHbIX METOO0B, TakMX Kak OyrnjeKCHOe cKa-
HMpoBaHume. [MpoxogmMMocCTb KnaccudunumpyeTcs
Kak nepBu4YHasi uam BTOpu4yHasa. BTopuyHas
MPOXOOMMOCTb SIBASIETCHA PEe3ynbTaTOM BOC-
CTaHOBJIEHMS KPOBOTOKA MO TPOMOMPOBAHHOM
apTepum Uau LyHTY, NepBuYHas acCUCTUPO-
BaHHasi NPOXOOMMOCTb — 3TO KOMIMJIEKC MNpPO-
dUNakTMYecknx Mep eule A0 BO3HUKHOBEHUS
Tpombo3a (38). OueBMAHO, 4YTO CpaBHEHUEe
Pa3NMNYHbIX XUPYPrMYECKMX BMELLATENbCTB
TpebyeT MCMonb30BaHUA MokasaTenein nep-
BUYHOM NPOXOAMMOCTU. B nononHeHne K nNpo-
XOOMMOCTU XMPYprnyeckne BMeLLaTeNbCTBa
Ha HMXHUX KOHEYHOCTHAX OLEHUBAIOTCS MyTEM
pacyeTa cnaceHus KOHEeYHOCTW, onpepense-
MOro kKak COXpaHeHne KOHeYHOCTU 6e3 Heob-
xoammocTn amnytauun. OgHako OCHOBHbLIM
OrpaHun4YeHneM Npu cpaBHeEHUN 3PPEKTUBHO-
CTU PAa3fINYHbIX METOAOB JIEHYEHUS ABISIETCS
BapunabenbHOCTb nccnegoBaHuin. Kak ykasanm
G.A. Antoniou n coaBT. B CBOEM MeTaaHanunse
neyenusa bBrC, 9BJ1 moxeT BapbmpoBaTbCHa OT
BAIT nnmn cTeHTUPOBaHUSA rONIOMETANINTNYECKUM
MaTPUYHbIM CTEHTOM B OOHUX UCCNEeO0BaHUSX
[0 9HO0BACKYNAPHOW PEKOHCTPYKLMM COCYO0B
C MNOMOLLBIO aTEPO3KTOMUNYECKMX YCTPOMNCTB,
6ansioHOB M CTEHTOB, BbIOENAIOWNX Nekap-
CTBEHHOE BellecTBO, B apyrux (39). Anano-
rM4YyHbIM 06pa30oM B NPeACTaB/IEHHbIX UCCNen0-
BaHMSX HaONOaINCh pas3nmyns B MeEToAax OT-
KPbITON peBacKynsipu3auym — OT NPUMEHEHUS
CUHTETUYECKUX MPOTE30B, BEHO3HbIX LLYHTOB A0
6enpeHHol aHpapTepakTtomun. OoMH N3 Mno-
CnegHux onybsMKOBaHHbLIX CUCTEMATUYECKUX
00630pOB, MOCBSILLEHHbIX CPaBHEHWUIO AaHHbIX
O wyHTUpoBaHun 1 3BJ1 y naumeHtoB ¢ KMHK,
oxBaTblBaeT 9 KOropTHbIX MW PaHOOMU3NPO-

BaHHbIX KIIMHUYECKUX UCCNenoBaHWUM, HU OOHO
M3 KOTOPbIX HE BKJIKOYAO AaHHbIE, NOJy4YEeHHble
3a nocnegHee gecatunetume (39).

Kpome TOoro, HekoTopblEe NCCNeaoBaHNS No-
Kazanu, 4To CpenHsas NpoaOo/IKMUTENBbHOCTb
npebbiBaHNs B CTauyioHape Ans 9HO0BACKY-
JNFPHbIX MAaUMEHTOB cocTaBnsana 3 AHSA U Npoa-
neBanacb, ecnu TpeboBanacb peBacKynsapu-
3aums (40). B cpaBHeHun ¢ atum M.S. Sajid
M coaBT. (41) NpoaAeMOHCTPMPOBaIN, YTO Na-
LMEHTaM, NEPEHECLUNM 3HAOAPTEPIKTOMMUIO,
TpeboBanochk B cpeaHem 8,4 nHA npebbiBaHUA
B CTauMOHape n3-3a OCNOXHEHUN, CBA3AHHbIX
C paHeBbIMN OCAOXHEHMAMKW. HacToTa nocne-
OMnepauVoHHbIX OCOXHEHUI Y HUX COCTaBuna
24% B OCHOBHOM M3-3a Pa3BUTUS PaAHEBOWN
MHPEeKUMM, 4To noTpeboBano ANUTENbHOWN
aHTMbakTepunasbHOW Tepanmu.

Yto kacaetca ocnoxHeHun 3BJ1, TO
M. Bosiers n coaBT. (42) npeactaBuin MHPOP-
MaLMIio O BO3MOXXHbIX OCJIOXXHEHMAX, CBA3AHHbIX
C MepesioMOM CTeHTa, KOTopble Habnoganmcb
y 4,2% naumeHTOB B TEYEHME MepBOro roaa.
OoHako 3aBMCMMOCTU MexXay 4acToTowm nepe-
JIOMOB CTEHTa 1 TUMNOM WUCMOJIb3YEMOro CTEHTA
oBHapyXeHo He 6b10. Kpome Toro, BbiCOkas
yacToTa PecTeHO30B OCTAeTCs HEOCMOPUMbIM
HepnocTaTtkoM 3OBJ1 npu okkntosusax MNBA (43).
B oTnnume oT KOpoOHapHOro KpoBooOpaLLEeHNs,
apTepun HUXXHUX KOHEYHOCTEN BKOYAlOT OJINH-
Hble CErMeHTbl M MHOXECTBEHHbIE Yy4acTKu
C OrpaHMYeHHOW CKOPOCTbIO KPOBOTOKA, 4TO
npegpacnosaraeT K pasBuUTMIO PECTEHO3a.

Takxke CToUT OTMETUTb, 4TO “OHA0BACKYSAP-
Hbl€ TEXHOJIOMMN Pa3BMBAKOTCA CO CKOPOCTHIO,
onepexalwLen kpynHomacwTabHble uccne-
O0OBaHUS, OLEHMBAKOLWME COOTBETCTBYHOLLME
KJIMHM4yeckmne pesynbtatbl” (44). L.A. Topfer
n C. Spry (45) obcyomnn pasBMBaIOLLYIOCS
TEXHOJIOMUIO INTOMAACTUKIN, NPU KOTOopon BAT
COYeTaeTCs C MCMOSIb30BAHMEM YNbTPa3BYKO-
BbIX BOJIH OJ151 pa3pyLUEHNs PUTrNOHbIX aTepo-
cknepoTunyeckmx onawek. B mnccneposaHum
DISRUPT PAD (46) 94 nauneHTam 6bina npo-
BeLeHa nuTonjacTtuka, a LeneBor nokasa-
Tenb NpoxoaumMocTu coctaBun 91,6%. OTcyT-
CTBME pecTeHo3a coctaBmno 96,8%.

Kpome Toro, Ha cerogHaLWHUN OeHb n3yya-
eTCs MCNOosb30BaHNE BbICOKOCKOPOCTHOW pPO-
TaUMOHHOW aTepPaKTOMUN NPU KanbuUduUumMpo-
BaHHbIX NopaxeHusax MNBA. K. Fukuda u Y. Yokoi
(47) npoBenun wuccnepoBaHMe ONs aHanmaa
MCMNOSIb30BaHUS 3TOWN METOAMKN OJIS NIeYeHUs
MaUVEHTOB C BblpaXeHHbIM KaJlbLIMHO30M B 00-
nacTtun guctansHee wyHTta lNBA. B nccnenosa-
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HUN YyNOMMHANIOCb WMCMOJIb30BaHMe pOTa6na—
Topa. PoTtabnatop — 3To HegaBHO pa3paboTaH-
HOe YCTPOMCTBO O/ aTepPaKTOMMUN, KOTOpOoe
NMO3BONIAIET OCYLLUECTBNATL BMellaTeNnbCTBa
y MauneHTOB C PUTNAOHBIMU aTEPOCKIepPoTUNYe-
ckummn bnawkamm. OgHako CyLlecTByeT Bepo-
ATHOCTb Nepdopauun cocyaoB U ANCTaNbHOM
ambonunsaunmn. BeilleynomMsaHyTble nccnenosa-
HUA NpPoAo/IXaTCA N HY>XHbI A0MOJIHUTEJIbHbIE
ncceregoBaHnAx, yTOOBI A0Ka3aTb ero npenmMy-
LecTBa.

List of abbreviations
AIS — aorto-iliac segment
GSV - great saphenous vein
FPS — femoropopliteal segment
BES - balloon-expandable stent
CLI - critical lower limb ischemia
PAD - peripheral artery disease
ABI — ankle-brachial index
SFA - superficial femoral artery
PTFE — polytetrafluorethylene prosthesis
SES - self-expanding stent
CLTI — chronic limb-threatening ischemia
SB - surgical bypass
EVT - endovascular treatment

Introduction

When choosing between open and endovas-
cular approaches, a wide range of factors are
considered including the nature of the lesion,
risks of general anesthesia, severity of comor-
bidities, intervention duration, degree of blood
loss, anatomic features, previous failed inter-
ventions, and other factors. Aorto-iliac seg-
ment lesions are well suited for endovascular
interventions, but some situations require open
revascularization, such as a concomitant aneu-
rysmal dilatation of aorta, previous failed inter-
ventions, or occlusion at the aortic bifurcation
level. In femoropopliteal lesions technical suc-
cess may almost always be achieved with end-
ovascular techniques, but we should consider
known specific factors such as lesion length,
vessel diameter, etc. The choice of revasculari-
zation method is even more difficult in multi-
level lesions involving the tibial arteries, espe-
cially in patients with concomitant diabetes.
In present-day practice, vascular surgeons and
interventionists should be familiar with all ap-
proaches in order to reach optimal treatment
outcomes.

Bbibop TakTukmn nedveHus 3MA gonxeH co-
racoBbiBaTbCS Kak C COBPEMEHHBIMU PEKO-
MEeHAAUNSAMU, TaK 1 BOBMOXKHOCTAMM KOHKPET-
HOW KnMHMKKM. OnNmnpasicb Ha onbIT, “cocyamcTas
KOMaHOa”, COCTosWasg M3 PEHTreHOXMpyprn-
4yeckom cnyx0Obl, COCYOUCTbIX XMPYProB U aHe-
CTe310JSI0oroB, OnpenesnnT ONnTUMasibHbIA MOfA-
X0, K K&XKO0MY NaLUUEHTY, OPUEHTUPYSCH Kak Ha
COCYOMCTYIO aHaTOMMIO, KYMYSATUBHYIO KOMOP-
O6UAOHOCTb N aHECTE3NONIOMMYECKNIA PUCK, TaK U
Ha OMbIT CTauyoHapa B JIe4EHNUN OJAHHOW NaTo-
norvn.

Open surgery

Endarterectomy

Endarterectomy is the direct removal of ath-
erosclerotic plaque from an artery and most
efficiently used for focal lesions of large-caliber
vessels, especially at the bifurcation level
(e.g., carotid, aorto-iliac, common femoral
arteries). The advantage of endarterectomy
is its autogenous nature without the need for
a conduit. The surgery limitations are related
to the extent of the plaque, poor control of the
distal segment of the intima, thrombogenicity
of the result surface under low blood flow and
subsequent intimal hyperplasia, which may
lead to recurrent stricture formation.

The success of angioplasty and stenting of
the AIS, especially in focal lesions, has largely
put endarterectomy in this anatomic region out
of practice. Nevertheless, femoral endarterec-
tomy remains a commonly used and important
procedure in PAD, which allows to achieve
satisfactory revascularization of the common
femoral artery basin and deep artery of thigh
which is the key source of collateral circulation
to the lower leg. The intervention may be per-
formed as a single procedure or as part of
a hybrid or open bypass surgery. Femoral en-
darterectomy is most commonly performed
through a lateral arteriotomy with removal of the
plaque and subsequent patch angioplasty us-
ing prosthetic or biological materials.

Bypass

Surgical bypass (SB) is a versatile and
flexible tool that allows revascularization at
different levels of vascular lesions. The main
points of technical success are the creation
of unobstructed inflow pathway and a high-
quality and satisfactory receiving bed (vascu-
lar channel).
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Modern methods of prosthesis production
using collagen- or gelatin-impregnated lavsan
or polytetrafluorethylene (PTFE) allow to get
synthetic materials with minimal blood loss
through the graft, excellent structural integrity,
and the ability to integrate into native tissues.
A randomized multicenter study of aorto-iliac
reconstructive surgery comparing PTFE and
Dacron prostheses showed no difference in
5-year patency depending on the type of shunt
material (1). Currently, all commercially availa-
ble prostheses have proven to be effective and
safe in patients with aorto-iliac bypass.
Limitations of prosthesis use may be associat-
ed with the possibility of infection, anastomosis
pseudoaneurysms, and shunt thrombosis.

In contrast, smaller diameter prostheses,
which are usually required for arterial bypass
below the inguinal ligament (<6 mm in diame-
ter), are used in more challenging anatomic
and hemodynamic conditions to ensure ade-
quate patency. The alternative consists in the
use of the great saphenous vein (GSV). Venous
conduits were first used for reconstructive
surgery in the 1940s by I. Dos Santos as a
patch in endarterectomy procedure, and then
by D. Kunlin (2) for peripheral bypass. In mod-
ern surgery, the GSV is the conduit of choice for
medium- and small-diameter vessel bypass.
Despite significant advances in materials sci-
ence, small-diameter synthetic conduits have
significant limitations, especially at anastomo-
ses sites. The results of the open randomized
BEST-CLI study comparing two main approach-
es to revascularization for critical lower limb is-
chemia in patients with arterial lesions below
the inguinal ligament were reported at the AHA
Scientific Sessions 2022 (3). The study includ-
ed patients who were suitable from technical
point of view for both open and endovascular
interventions. The comparison was performed
in two cohorts. In the first cohort, patients had
the option of using the GSV as a graft. The sec-
ond cohort included patients who couldn’t use
GSV due to structural or anatomical factors,
so a synthetic graft was chosen. A total of
1830 patients were included in the study, with
a median follow-up duration of 1.6 years. The
study primary endpoint was a combination of
amputation proximal to ankle / major repeated
limb intervention (bypass, thrombectomy,
thrombolysis) / death from any cause. In the
cohort where GSV was used for bypass the in-
cidence of primary endpoint was significantly
lower in the bypass group compared to endo-
vascular treatment group: 42.6% vs. 57.4%

(OR 0.68; 95% ClI, 0.59-0.79; p < 0.001). In the
second cohort where alternative conduits were
used for bypass the differences in the inci-
dence of the primary endpoint between groups
did not reach statistical significance: 42.8% vs.
47.7% (OR 0.79; 95% CI, 0.58-1.06; p = 0.12).

Unfortunately, more than 40% of patients
requiring revascularization will not have a suit-
able GSV (4). In this case, the contralateral
GSV, the small saphenous vein and upper limb
veins may be considered as an alternative.

Another alternative to GSV may be small-di-
ameter synthetic prostheses. Several prospec-
tive studies have shown the short-term equiva-
lence of synthetic prostheses and venous grafts
for femoro-popliteal bypass, provided that
there is a satisfactory receiving bed (vascular
channel) (5, 6). Some authors have also re-
ported acceptable patency of synthetic grafts
when bypass was performed below the knee
joint cleft (7). However, unlike venous shunts,
the level of synthetic shunt distal anastomosis
has a significant impact on durability. While
the 5-year patency of prostheses above the
popliteal artery is about 40-50%, at the tibial-
peroneal level the 5-year patency decreases
to 15-30% (7). In addition, there is a lifelong
risk of intraprosthetic infection related to syn-
thetic prostheses.

Endovascular approaches
in the treatment of pad

Advances in X-ray endovascular technology
in recent years expanded the possibilities in the
treatment of PAD. Also, innovative advances
in preoperative arterial imaging allow to plan
and perform the procedure at maximum effi-
ciency and safety (8, 9).

Balloon angioplasty and stenting are the
main technical approaches in minimally inva-
sive revascularization. New technologies in en-
dovascular surgery include drug- coated stents
and balloons, additional devices for chronic
occlusion passage, various devices for plaque
removal, the use of drug-eluting balloons
and stents, etc. However, the determining fac-
tor for treatment success is the level of dam-
aged limb arteries, as well as the degree and
extent of stenosis.

Endovascular treatment

of the aorto-iliac segment

In short isolated lesions of the aorto-iliac
segment (AIS) endovascular treatment (EVT)
shows good results with patency more than
90% within 5 years and low risk of complica-
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tions. However, there are currently no large
randomized studies comparing the efficacy
and safety of stenting and balloon angioplasty
in this anatomical segment. The Dutch DIST
registry demonstrated comparable clinical ef-
ficacy results for 9 parameters in a compara-
tive study on the efficacy of stenting and bal-
loon angioplasty in 279 patients (10). However,
a significant disadvantage of the study was
that the comparative groups lacked the pa-
tients with severe, calcified AIS lesions, which
are increasingly common in clinical practice.
Thus, meta-analysis of 958 patients of the
British STAG study, with more severe athero-
sclerotic AlS lesions, showed higher long-term
patency rates in patients with implanted bal-
loon-expandable or self-expandable nitinol
stents (11, 12).

Comparison of balloon-expandable stents
(BES) and self-expandable stents (SES) effi-
cacy in AIS was demonstrated in a multicenter
randomized ICE study. Patients with occlusion
of common or external iliac artery were as-
signed to groupsin a 1:1 ratio depending on the
type of implanted stent. The primary endpoint
was restenosis in 12 months confirmed by du-
plex ultrasound. The use of SES compared with
BES resulted in a significantly lower incidence
of 12-month restenosis. The CRISP-US study
showed equivalent results (13).

Restenosis remains a major limitation of
aorto-iliac stenting, although it is much less
common comparing to interventions performed
on segments below the inguinal ligament. It is
thought that PTFE- or dacron-coated stents
prevent restenosis by creating a mechanical
barrier against neointima hyperplasia from ad-
jacent vascular wall. However, the most studies
have demonstrated a similar incidence reste-
nosis within 12-month compared to uncovered
stents (14, 15).

Endovascular treatment

of the femoro-popliteal segment

According to the 2017 ESC guidelines on the
diagnosis and treatment of PAD, endovascular
revascularization is preferred in patients with
any variant of A-C types of femoro-popliteal
segment (FPS) lesions according to TASC clas-
sification (class | recommendation, level C)
(16). Primary stent implantation should be con-
sidered for short (i.e., < 25 cm) arterial lesions;
however, in patients who have contraindications
for open surgery EVT may be considered for
extended (i.e., >25 cm) femoro-popliteal le-
sions (recommendation class lla, level A) (16).

The superficial femoral artery (SFA), the
longest artery with the fewest branches number
which is fixed between the hip and knee joint,
is the most frequent localization of atheroscle-
rosis. Its distal segment crosses the adductor
canal that further increases compression dur-
ing hip contraction. Therefore, primary patency
and clinical outcomes of endovascular revas-
cularization for the treatment of SFA in this lo-
calization are highly dependent on repetitive
mechanical stresses, which are thought to be
associated with stent fracture, restenosis, and
thrombosis. In addition, atherosclerotic lesions
of SFA are often characterized by diffuse, se-
vere calcinosis and a high incidence rate of to-
tal occlusion. All these factors lead to insuffi-
cient efficacy of balloon angioplasty (BA) and
such conditions as elastic recoil, arterial dis-
section, and a high degree of residual stenosis.

Because of the pronounced deformation of
the FPS during motion, balloon-expandable
stents are rarely used for stenting of this seg-
ment. Therefore, when implanting a stent into
the FPS clinicians give priority to self-expand-
ing stents (SES). Currently, SESs are mainly
made of nitinol, which allows the device to
change its shape and recover after deforma-
tion. Also, nitinol stents, unlike BES, have more
stable radial stiffness.

The use of drug-eluting stents has been
studied in several studies in patients with FPA
stenosis, but their advantages over metallic ni-
tinol stents have not been proved (17). In the
RESILIENT study, Laird et al. randomized 206
patients with atherosclerotic lesions of FPA for
primary implantation of the LifeStent nitinol stent
(Bard Peripheral Vascular, Inc., Tempe, Arizona,
USA). Primary patency visualized by duplex ultra-
sound (US) after 12 months was 89%, and stent
fracture was reported in 3.1% of cases (18).

In DURABILITY-I study, which included 151
patients with FPS lesions, primary revascula-
rization using the Protégé EverFlex self-ex-
panding nitinol stent was assessed (ev3 Inc.,
Plymouth, Minnesota, USA). The mean lesion
length was 96 mm. Primary patency according
to duplex US in one year was 72%. Stent frac-
ture was noted in 8% of patients (19).

In the SUMMIT registry, EPIC self-expanda-
ble nitinol stent (Boston Scientific, Marlborough,
Massachusetts, USA) was implanted in 100
patients with clinically significant atheroscle-
rotic lesion of the FPS (20). The mean lesion
length was 70 mm. 29% of patients had com-
plete occlusion of the FPS, and 48% had mod-
erate to severe calcification. Primary patency,
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which was assessed by peak systolic velocity
(PSV), was 85% in 12 months. The mean ABI
increased from 0.73 to 0.96. No cases of stent
fracture were reported.

A number of registration studies investigated
the results of using Supera stents (Abbot
Vascular Inc., Santa Clara, USA) in treatment
of atherosclerotic lesions of FPS. SUPERB
is the largest prospective multicenter study,
which includes data on treatment of 325 pa-
tients with FPS lesions treated from July 2009
to 2011 in 34 U.S. medical centers (14). The
mean length of the FPS lesions in the SUPERB
study was 78 mm. A total of 28% of lesions in
the study had moderate calcinosis and 45%
had severe calcinosis. Primary patencyin 1 year
(no stenosis at PSV on duplex US) was 86.3%.
The absence of need for repeat revasculariza-
tion of the target lesion in 12 months was 89%,
and the ankle-brachial index (ABI) increased
from 0.7 to 0.92. At follow-up after 12 months,
there was no evidence of stent deformation or
fracture, and one patient (0.5%) had a stent
fracture after 24 months. The rate of primary
patency in 24 months was 84% (21). Another
large single-center retrospective study
Supera-500 provided the data of 492 patients
with FPS lesions who underwent endovascular
revascularization using Supera nitinol stent in
period from 2007 to 2011. In the study group,
53% of patients had complete arterial occlu-
sion and 47% had moderate or severe calcino-
sis. The mean lesion lengthwas 126 mm. Primary
patency was 83% in 12 months and 73% in
2 years. Among lesions longer than 150 mm,
primary patency in 12 and 24 months was 81%
and 62%, respectively. The mean ABI increased
from 0.53 to 0.91, and the mean Rutherford-
Becker grade decreased from 3.0 to 1.9. No
stent fractures were reported during follow-up.
Although the data on the use of Supera stents
in atherosclerotic lesions of the FPS have
a good performance, it should be noted that
they are mainly used for lesions shorter than
100 mm. Long lesions (> 200 mm) are still as-
sociated with a relatively high restenosis rate.

Endovascular treatment

of the popliteal-tibial segment

Atherosclerotic lesions of the popliteal-tibi-
al segment (PTS) are often characterized by
highly calcified diffuse stenoses or total occlu-
sions. Poor distal outflow increases the risk of
stent thrombosis, and distal embolization
leads to a high risk of adverse outcomes and
amputation.

Most authors believe that balloon angio-
plasty of tibial arterial lesions is the method of
choice for patients with critical ischemia.
Several clinical studies demonstrated that bal-
loon angioplasty in tibial arteries may contrib-
ute to limb salvage in patients with CLI, with
limb salvage rates as high as 75% in 12 months.
A. Schmidt et al. reported a 95.6% limb salvage
rate in 12 months in case of complicated PTS
lesions (22). It is supposed that angioplasty us-
ing drug-coated balloons currently reduces the
need for future reinterventions. Thus, a study
on the use of a paclitaxel-coated balloon cath-
eter IN.PACT (Medtronic) to treat 109 limbs
with extended (>80 mm) popliteal lesions in
104 patients showed satisfactory 12-month
rates of clinical improvement (91.2%), com-
plete wound repair (74.2%), restenosis (17.3%),
and limb salvage (95.6%) (23). However, the
prospective multicenter randomized IN.PACT
DEEP study involving 358 patients with CLI
aimed to compare Amphirion drug-coated
balloon (Medtronic) angioplasty and standard
angioplasty was terminated early due to more
extensive amputations in the drug-coated bal-
loon catheter group (8.8% vs. 3.6%); p = 0.80)
(24). These results led to the withdrawal of this
platform from the market. In turn, the RANGER
Il SFA study investigating the Ranger paclitaxel-
releasing balloon catheter (Boston Scientific,
Marlborough, MA, USA) showed a 16.6%
(Cl 95%) advantage over standard balloon
angioplasty in terms of 12-month primary pa-
tency (5.5-27.7%, p = 0.0013) with comparable
safety profiles (25).

Use of drug-coated balloon catheters

The conflicting data from these studies call
for further careful evaluation of the benefit and
safety of this type of balloon.

The stenting of popliteal-tibial segment
(PTS) can be accomplished with both drug-
eluting coronary stents and bare-metal stents
due to rather small arterial diameter. However,
because of the diffuse nature of PTS lesion,
popliteal stenting combined with poor outflow
may increase the risk of stent thrombosis.
In particular, the use of drug-eluting stents
(DES) may further increase this risk due to
problems associated with delayed re-endothe-
lialization. In addition, suboptimal stent apposi-
tion or flow-limiting dissection because of se-
vere calcified arterial lesions is quite common.
Small single-center non-randomized studies
demonstrated that the incidence of major
amputations, surgical interventions, and target

Ne 75, 2023



VASCULAR SURGERY

lesion revascularization is lower in patients
with CLI receiving DES. Thus, in DESTINY study,
everolimus-eluting DES showed significantly
higher primary patency (85% vs. 54%;
p = 0.0001) in 12 months (26). However, the in-
cidence of majoramputations and fatal outcomes
did not differ. The ACHILLES study, which in-
cluded 200 CLI patients randomized into the
sirolimus-releasing DES group and the angio-
plasty group showed that angiographic resteno-
sis (22% vs. 42%; p = 0.019) and vessel patency
(75% vs. 57%; p = 0.025) occurred significantly
more often in the DES group. Similar results
were reported in other studies (27, 28).

Thus, the use of DES appears to offer fewer
repeat revascularizations and amputations
compared to bare-metal stents, but the value of
its routine use is less certain compared to bal-
loon angioplasty.

Over the past 30 years, EVTs have improved
significantly in both technique and operator
skills. Specialized devices became available,
and the safety and success of the procedure
have increased. However, many physicians are
convinced that EVT is only appropriate for A and
B lesions (by TASC classification) and that sur-
gery should be used for C and D lesions (TASC).
Nevertheless, when comparing surgical and
endovascular interventions for B and C aorto-
iliac lesions, no differences in mortality or limb
salvage in 5 years were revealed (29). In fact,
the success rate of EVT in all anatomic regions
is > 95%, regardless of the severity of lesion
according to the TASC (30). Another objection
to the widespread use of EVT in PAD is the oc-
currence of restenosis, especially in post stent-
ing period. Restricted or compromised outflow
has been found to predict a higher failure rate
of endovascular procedures (30). These find-
ings were generally made before the introduc-
tion of adjuvant techniques, such as modern
atherectomy, to prepare lesions for percutane-
ous angioplasty. As reduced blood flow has
been shown to increase the restenosis rate,
modern techniques such as orbital atherecto-
my, which maintain blood flow after EVT, may
improve outcomes and level down significant
limitations when considering EVT success
(30, 31). Several studies have shown that per-
cutaneous transluminal angioplasty is feasible,
successful and safe procedure when combined
with adjuvant atherectomy and stenting (29).
An analysis of the 2019 XLPAD registry showed
that adding atherectomy to EVT was associated
with lower rates of target limb revascularization
in 1 year (32). For arterial lesions above the

knee, multiple randomized controlled studies
have shown no differences in 1- or 3-year mor-
tality, amputation rates, or revascularization fail-
ures after surgery compared with angioplasty
(29).

Hybrid interventions

Hybrid intervention (HI) is defined as the
combination of open surgery and endovascular
techniques in patients with multilevel arterial le-
sions. Practically, a typical example is the com-
bined treatment of inflow vessels with endovas-
cular revascularization and outflow vessels with
open surgery. Most often it is thrombendarter-
ectomy from the common femoral artery with
stenting of the iliac artery. HI allows to achieve
a result which is not achievable when using any
of the methods alone. HI combines the best
aspects of EVT and surgical bypass (SB) such
as minimally invasive endovascular treatment
and remote patency of arteries in SB. HI allows
to: reduce blood loss; cut the duration of sur-
gery; reduce the physical burden on the staff,
reduce the risks of surgery and improve the out-
come; and shorten the hospital stay. However, in
terms of medical economics, hybrid surgery re-
quires specialized operating rooms and invest-
ment in appropriate equipment.

Analysis of hybrid interventions has shown
promising results. X. Dosluoglu et al. reported
the results of their study comparing HI, SB, and
EVT in 654 patients. The rates of cardiovascular
complications and mortality after intervention
in HI group (5.6 and 6.4%, respectively) were
comparable to the open group (3.5 and 3.1%),
but were significantly higher compared to the
endovascular treatment group (1.1 and 1.1%)
because of higher rate of risk factors in the
HI and SB groups, and limb salvage rates in
12 and 36 months were comparable in all three
groups (80 to 100%). Three-year primary and
secondary patency and long-term survival were
comparable in all three groups (33) Another
study involving 1480 patients showed signifi-
cant differences in favor of HI in PAD treatment
in terms of duration of surgery (p < 0.001) and
hospital stay (p < 0.001). Hls were also associ-
ated with lower resurgery rates (p = 0.017) and
repeated hospitalizations (p = 0.007). However,
both HI and SB groups did not differ in terms of
death and major amputations incidence (34).
T.T. Huynh and C.F. Bechara showed that hybrid
procedures result in much lower morbidity and
mortality rates comparing to surgical bypass,
with comparatively high limb salvage rates (35).
In turn, comparison of HI with endovascular
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surgery revealed a higher cost of HI (36), which
limits the predominance of HI in widespread
practice in resource-limited hospitals.

At present, hybrid procedures, which use the
advantages of EVT and invasive surgical meth-
ods for different vascular territories, became
a routine practice with a sufficient recommen-
dation base. For example, treatment of type C
and D iliac-femoral artery lesions (according to
TASCII) using open surgery correlates with sig-
nificantly high morbidity and mortality, but the
mid- and long-term results exceed those of EVT
in this anatomical area.Thus, in the treatment of
C/D iliac artery lesions (TASC), endovascular
procedures are currently the first-line treatment
in combination with endarterectomy from the
CFA (37).

Conclusion

The recent years were marked by the in-
crease of the percentage of interventional pro-
cedures in the range of treatment options used
for PAD. To date, the indications for surgical
treatment of lower limb ischemia are defined
based on severity of symptoms, and hemody-
namic data are used to confirm the diagnosis
but not are the primary indication for surgery.
There is a general consensus, that surgical
treatment is indicated for relief of the CLI symp-
toms, including ischemic pain at rest, ischemic
ulcers and gangrene (38). In contrast, intermit-
tent claudication is considered only a relative
indication for surgical treatment which is only
possible after sufficient drug therapy and risk
factor modification.

The results of treatment of lower limb is-
chemia are usually assessed by several param-
eters that have been reflected in the ESC/ESVS
guidelines. These include surgical morbidity
and mortality associated with treatment and
surgical patency. Limb arteries patency is best
defined hemodynamically as a sustained im-
provement of ABI < 15%, as well as by other
objective methods such as duplex scan.
Patency is categorized into primary or second-
ary patency. Secondary patency is the result of
restoration of blood flow via a thrombosed
artery or shunt, primary assisted patency is
a set of preventive measures before thrombosis
occurs (38). Obviously, the comparison of dif-
ferent surgical interventions requires the use
of primary patency indices. In addition to pa-
tency, lower limb surgical interventions are
evaluated by calculating limb salvage defined
as preservation of a limb without the need for
amputation. However, a major limitation in com-

paring the efficacy of different treatments is the
variability of studies. As pointed out by Antoniou
et al. in their meta-analysis of femoro-popliteal
segment treatment, EVT can range from bal-
loon angioplasty or stenting with a bare-metal
matrix stent in some studies to endovascular
reconstruction using atheroectomy devices,
balloons, and drug-eluting stents in other stu-
dies (39). Similarly, the presented studies
showed a variation in open revascularization
techniques, from the use of synthetic prosthe-
ses and venous shunts to femoral endarterec-
tomy. One of the most recently published sys-
tematic reviews comparing evidence on bypass
and EVT in patients with CLI covered nine co-
hort or randomized clinical trials, none of which
included data from the last decade (39).

In addition, some studies have shown that
the average length of hospital stay for endovas-
cular patients was three days, and extended
when revascularization was required (40).
In comparison, Sajid et al. (41) demonstrated
that patients who underwent endarterectomy
required an average of 8.4 days of hospitaliza-
tion due to wound-related complications. In this
study, the postoperative complication rate was
24%, mainly due to the development of surgi-
cal-site infections, which required prolonged
antibiotic therapy.

As for complications of EVT, M. Bosiers et al.
(42) provided information on possible compli-
cations associated with stent fracture, which
were observed in 4.2% of patients during the
first year. However, no correlation between the
frequency of stent fractures and the type of
stent used was revealed. In addition, high reste-
nosis rate remains an inarguable disadvantage
of EVT in SFA occlusions (43). In contrast to the
coronary circulation, lower limb arteries include
long segments and multiple sites with limited
blood velocity that predispose to the restenosis
development.

We also note that “endovascular technolo-
gies are evolving at a rate that outpaces large-
scale studies evaluating relevant clinical out-
comes” (44). L.A. Topfer et al. (45) discussed
a developing lithoplasty technique that com-
bines balloon angioplasty with the use of ultra-
sound waves to destroy fibrous atherosclerotic
plaques. In the DISRUPT PAD study (46),
94 patients underwent lithoplasty and the tar-
get patency rate was 91.6%. The absence
of restenosis rate was 96.8%.

In addition, the use of high-speed rotational
atherectomy (HSRA) in calcified SFA lesions is
being studied. Fukuda K. et al. (47) performed
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a study to analyze the use of this technique for
the treatment of patients with significant calcifi-
cation in the area distal to the SFA shunt.
The study mentioned the use of a rotablator.
The rotablator is a recently developed atherec-
tomy device which allows intervention in pa-
tients with fibrous atherosclerotic plaques.
However, there is a possibility of vessel perfora-
tion and distal embolization. The abovemen-
tioned studies are ongoing and need more re-
search to prove the benefits of this new device.
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