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Ps3anckuil rocygapCTBEHHBIN MEAULIMHCKAN YHUBEPCUTET UMEeHU akaaemuka M.I1. [1asnosa,
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Ps3zanckuit 001acTHOM KIMHUYECKUH KapAUOJIOTUYecKuit aucnancep, yi. Ctpoiikosa, 96,
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®cHomeH no-reflow sBIseTcss OAHUM M3 OCJIOKHEHHMI NEPBHUYHOI0 YPECKOKHOIO KO-
POHApHOro BMelIaTeJIbcTBA. B 0CHOBe 1aHHOIl MaTOJIOrMHU JI€KUT OTCYTCTBHE JOCTATOYHOM
penepdy3un B TKaHsAX MHOKapJa IOCJE€ BOCCTAHOBJICHUS NPOXOAMMOCTH HH(pAPKT-
3aBHCHMOI0 KOPOHapHOro cocyaa. Berpeuaemocts no-reflow cocrasiasier 3-4%, npu yem B
30-40% on pa3BuBaeTcs MoCJIe HEOTJIOKHOH PeBACKYISIPH3allUM NIPH HH(apKTe MHOKapaA.
I'1aBHBIMH KOMIIOHEHTaMM naToreHe3a no-reflow sBIsAIOTCA MIIeMHYecKoe W penepgys3u-
OHHOE NOBpPeKIEeHHUSA, TPABMA JH/IA0TEJHs, a TAKKe JUCTAIbHAA aTepOTPOMOOTHYECKAasl IM-
oosm3anus. B pazButun peHomena no-reflow urparmor poJib JOKaJAbHbIE U CHCTeMHbIE (pak-
TOPbI pucka. /i nuarHoctuku no-reflow npumeHsiloT KopoHapoanruorpaguio ¢ oueHKOM
CTENEeHN BOCCTAHOBJICHUSI KPOBOTOKA M NMep(y3uH TKaHeil MHOKAap/a, a TaKKe JJIEKTPOKap-
auorpadguio, KOHTPACTHYI0 IXOKAPAUOTPadui0 U MAarHUTHO-PE30HAHCHYI0 ToMorpaguio c
KoHTpacTupoBanueM. Ilpexynpenurs penomen no-reflow Bo3MOKHO NPH MOMOIIM MeIHKA-
MEHTO3HOM MOATOTOBKHU K IPOBEJAEHUI0 YPECKOKHOT0 KOPOHAPHOT0 BMelIaTeJIbCTBA, MeTO-
JAOB yJaJIeHHsl TPOMOA, a TaK:Ke NMPSIMOI0 CTEHTHPOBAaHUSA 0e3 NMpeABAPUTEIBHOIO pa3ayBa-
HHS 0AJ1JI0HA B COYEeTaHMU C NpeAllecTBYIOLIeli acnupanueil Tpomoa. JleueHue 3aKiaouaet-
¢l B MCIOJIb30BAHNH MPOTHBO3MOOIHYECKUX 3AIUTHBIX YCTPOICTB, a TaK/Ke MHTPAKOPO-
HAPHOT0 BBe/eHUs 010kaTopoB riukonporenHoBbix IIB/IIIA penentopoB TpomoonnTos. B
JAHHOH cTaTbe NMpHUBeJdeH KJIMHHYECKMH cjiydyail pasButus (eHomena no-reflow y my:kum-
Hbl, 71 roga, NpM NpPoBeJICHUN YPECKOKHOI0 KOPOHAPHOI0 BMEIIATEJILCTBA B CBA3H C 110-
BTOPHBIM HH(papkTOM Muokapaa. [locie peBacky/asipu3anuy KpOBOTOK HAa YPOBHe TKaHeil
MHMOKAp/Aa He BOCCTAHOBHWJICH, T.e. pasBumiics ¢enomen no-reflow. Ilpm 3Ttom cocrosiHme
00JIbHOTO pe3K0 yXYyAIIWJIOCh, OH NoTepsij co3HaHue. [IpoBoanianucs, peaHnManMoOHHbIE Me-
PONPUATHS, HHTPAKOPOHAPHO ObLT BBEJCH IeNapHH, B Pe3yJIbTaTe 4ero 0TMe4YaeTcs MoJIHoe
BOCCTAHOBJIEHHE MPOcBeTa apTepuu. bojibHOMY ObliIa HA3HAYEHA JBOHHASI AHTHATPEraHT-
Hasl Tepanusi, HHTHOMTOP AHTHOTEH3WH-TpeBpamawero gepmenra, 6era-0Jokarop, cra-
THH. Ha ¢oHe Tepanum 60,11 B rpyIHON KJIeTKe He peunanBrupoBau. [lanuenT BoInucan B
YA0BJIETBOPUTEIbHOM COCTOSIHUH IO/ HA0JII0/IeHNe KAP/AN0JI0ra 10 MeCcTy KUTeIbCTBA.

Kntouesvie cnosa: gpernomen no-reflow, upeckoowcnoe xoponapnoe emewamenvcmeo, un-
Gaprm-cesa3anHbLl KOPOHAPHBLIL COCYO, penepdy3us 8 MKAHAX MUOKAPOAd, KIUHUYECKUL CLyYall.
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[lepBuyHOE YPECKOKHOE KOPOHAPHOE
BmemareabcTBo (UKB) sBisercs nHammyd-
MM U3 UMEIOIIUXCS METOJIOB penepdy3uut
IpU OCTPOM HH(]AapKTe MUOKapAa C MOIbe-
MoMm cermenta ST. Pesynbrar manHoro me-
TO/la — BOCCTAHOBJICHHE KOPOHAPHOTO KpPO-
BoTOKa B 95% ciyyaeB okkito3uil. OnHaKo,
HECMOTpPSI Ha BOCCTAHOBJICHHE IPOXOIUMO-
CTH HMH(]APKT-3aBHCUMOTO0 KOPOHAPHOTO CO-
cyna, neppuunoe UKB moxer He obecrie-
YUTHh JOCTATOYHYIO pernepPy3uro B TKaHIX
Muokapna. OTCyTCTBUE aJeKBaTHOTO KPOBO-
TOKa Ha MHUKPOLHUPKYJISATOPHOM YPOBHE H3-
BEeCTHO Kak (eHoMeH «no-reflow» [1]. Jlan-
HOE sBJICHHE BcTpeyaeTcs B 3-4% ciydaes
YKB, npu sToM Hanboyiee 4acTo mocie He-
OTJIOKHON PEBACKYISIpU3ALUN TIPH OCTPOM
uHdapkre muokapaa — 30-40% [2].

[Marorenes ¢enomena no-reflow: 1)
UIIEMUYECKOEe TIOBpEXKACHHUE, OOYCIIOBJICH-
HOE KpOBOCHaO)keHHeM MHokapaa meHee 40
mi/MuH Ha 100 T TKaHH, ABISACTCS TPHYUHON
HEOOpaTHUMOTO TOBPEXKACHUS KapIHOMHUOLU-

Atheroemboli

Thromboemboli

TOB | SHAOTENHS COCYIOB; 2) penepdy3uoH-
HOE TIOBPEXJCHHUE, BBI3BAHHOE AKTHBHBIM
BOCCTAQHOBJICHHEM  HOPMAJIBHOTO  KpPOBO-
caaOxenust (100 mur/mun Ha 100 T TKaHM) 11O
MOBPEXJICHHBIM  COCYJaM MHKPOIMPKYJIsi-
TOPHOTO pyclia, YCKOpsieT HaOyxaHHe MHO-
Kapna, OTeK TKaHeW, pa3pylieHue YHI0TEIHs
U BOCIajJeHue; 3) BeJMYMHA 30HBI HEKPO3a
MHOKapia — B OOJIBIIMHCTBE Ciy4aeB NO-
reflow pasBuBasicst mpu OKKIIIO3MH, pacrosia-
ramomeiicss mpoKcUMaibHee NepefaHeld HHC-
XOJSIIEH BETBU JIEBOM KOPOHAPHOUM apTEpuu;
4) TpaBMa 3HJIOTENUs; 5) OUCTallbHas aTe-
poTpoMOoTHUECKas 3MO0NIU3aIMs TPUBOIUT
K YBEJIHYEHHUIO JWCTAIBHOTO COIPOTHBIIE-
HUSl, MHOXXECTBEHHBIM MHKpOUH(papKTam, a
TaK)Ke TMOBBIIIACT YPOBHU OHOMAapKepoB
MHUOKapIMaIbHOIO HEKPO3a, CIEeI0BATENbHO,
cHmwkaet 3¢dexruBHoCcTh nepBuyHOro YKB.
JuctanpHas sM00nM3anus SBISETCS CIOCO0-
cTBytonM ¢aktopom (enomena no-reflow
[1]. TIlaroreme3  gaHHOW  MATOJOIHH
IIpeJICTaBJIEeH Ha pUCYHKeE 1.
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G :
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Puc. 1. [Tatorenes ¢penomena no-reflow [3]

daktopsl pucka penomena no-reflow:
JOKaJIbHBIE — XapakTep OJImKH (ee YsI3BU-
MOCTb, PBIXJIOCTh, HACHIIIEHHOCTh XOJIECTE-
PHHOM, HaJMYME pa3pblBa MOKPBIIIKH, pac-
CITAaMBAIOIIETO TOPAKEHUS MOJUICKAIIEH ap-
TEpUATBHON CTEHKH), JIOKATU3alUsl OKKIIIO-
3uH, MOP(HOJIOTHS MOPAKEHHBIX (PParMEeHTOB
BEHEYHBIX apTepuil, ux nuameTp ((peHoMeH
no-reflow ©Gomee xapakTepeH mas Ml ¢
OoJIbIIMM THAMETPOM HH(APKT-OTBETCTBEH-
HOTO COCY/a); CHCTEMHBbIC — 0O0IIas TUrep-
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XOJIECTEpUHEMHSI, OTCYTCTBHE TpeIbHpapk-
THOM CTEHOKapJIuM, OCOOCHHOCTH KIMHHYE-
CKOW KapTHHbI MH(apKTa MHOKapia (Hanpu-
Mep, HU3KOE apTepualibHOE JIaBJICHHE HAa MO-
MEHT TOCHHTAIN3ALNH), HATNYUE apTephaib-
HOM TUIepTeH3MH, caxapHoro nuadera [4],
HH3Kas IPUBEPKEHHOCTH K JieueHuro [5,6].

B amarnoctuke ¢enomena no-reflow
MCIIOJIb3YIOTCS CJIEYIOIINE METOIBI:

1) xoponapoanruorpadusi ¢ OIEHKOH
CTeTNeHH BOCCTaHOBICHUs kpoBoToka (TIMI)
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u nepdysuu Tkaneit muokapaa (MBG) — mpu
SBJICHUM HEBOCCTAHOBJIEHHOTO KPOBOTOKA
peructpupyercs TIMI<3 wmu 3 u MBG ot 0
mo 1 [7];

2) snekrpokapauorpadpus (OKI) -
cHwkeHue cermeHra ST Gornee 70% B Teue-
Hue 60 MUHYT TOCJE€ peBaCKYJISIpU3alUM SB-
JsieTCs  BBICOKOCHEUU(UYHBIM M YyBCTBH-
TEJNBHBIM MapaMeTpoM penepdy3ur MUOKap-
ma. Cumxenue cermenta ST wMenee 70%
CBHJICTEIILCTBYET B IOJIb3Y Pa3BUTHUS (PEHO-
mena no-reflow [8];

3) KOHTpacTHasi HXOKAPIAHOTpadusi MHUO-
KapZa C MHCIOJIb30BAaHUEM YIbTpa3ByKa [UIs
BU3yAJIM3alMH KOHTPACTHBIX MHKPOIY3bIPh-
KOB B KpoBeHOCHOM pycie. Henocrarounoe
KOHTPAaCTUPOBAaHKE OOYCIIOBIEHO MHKPOCOCY-
JMCTOM OOCTpYKLMEH, KOTOpOe CTEeNeHb BbI-
pakeHHocTH cuHapomMa no-reflow [7];

4) MarHUTHO-PE30HAHCHAsT  TOMOIpa-
¢us (MPT) ¢ koHTpacTHpOBaHHEM — HEUHBA-
3UBHBIM METOJ C HCIHOJIb30BAHUEM TaI0JIU-
HUS, BBITIOJHsAEMbIN B 2 sTana: panusst MPT,
BBINOJIHSAEMAsi HEMIOCPEJICTBEHHO 110CJIe UHb-
eKIIUHM TaJO0JHMHUS, BO BPEMs MEPBOTO MpO-
X0JZla KOHTPAacCTHOI'O BEILECTBAa, U IO3JHAA
yckopenHass MPT, uepe3 10-20 MunyT nocie
MHBEKIUU KOHTpACTa.

[Ipodunaktuka ¢eHoMeHa HeBOCCTa-
HOBJIEHHOTO KPOBOTOKa BKJIIOYAeT MOJro-
TOBKY K npoBeaenuto YKB (mpuem acnmpu-
Ha, aTOpBacTaTWHA, aHTUArperaHToB — Ipa-

cyrpena, WiIH THKarpeinopa, WId KIOMUAOT-
pensi), py4Hyl acmupaiuioo TpomOa, Mexa-
HUYECKYI0 TPOMOAIKTOMHIO, MPSMOE CTEHTH-
poBaHue 0e3 IPeIBAPUTEIHLHOTO pa3 yBaHUs
0aJuToHa U B COYETAHUM C MPEAIIECTBYIOIICH
acriipanuert Tpom6Oa. Jleyenue 3akirouaeTcs
B HCIOJB30BAHUU TPOTHBOIMOOIUIECCKUX
3alUTHBIX YCTPOMNCTB, a TaKKe€ HHTPAKOPO-
HApHOTO BBeJeHUS abinkcumada [8].

[IpencrapisieM KIMHUYECKUNA cllydail ¢
JAHHOU I1aTOJIOTHEMN.

bonbnoit X., 71 roa, mocTynui B WH-
dapkTHOE oTneneHue Ps3anckoro o6macTHO-
ro KJIMHUYECKOTO KapJIuOJIOTHYECKOro IHC-
nancepa (OKKJI) 1.10.2016 r. ¢ xamobamu
Ha o01yo c1abocTh, KIrydyro 00ib 3a Tpy-
JUHOM C HppajgHalMed B JIEBYIO JIONATKY,
YMEPEHHYIO OJIBIIIKY.

Anamue3 3aboneBanus (puc. 2). dnu-
TeIbHOE BpeMsl CTpajlaeT CTeHOKapaueu Ha-
NPSDKCHUST U apTepUaIbHOW THUIIEPTCH3HUCH.
6 neT Ha3aJ [UArHOCTHUPOBAH CaxXapHBIN
muaber 2 tuma. B 2014, 2016 rr. mepenec
uH(papkTel Muokapna. Hacrosimee yxymrie-
aue 01.10.2016 r., Korga BO3HUKIN HMHTEH-
CUBHBIC JXT'y4He 3arpyAUHHbIE O0JH C Hppa-
JUAIel B JIEBYIO JIONATKY, 001as ci1abocTh,
oablka. BezBan ckopyro nomoms. Ha OKI
3apEeTUCTPUPOBAH TOIAbEM cermMeHTa ST
Bo I, Ill, aVF otBenenusax. ['ocnuranusupo-
BaH B CTalMoHap (C MOMEHTAa TIOSIBJIICHUS
CUMITOMOB TIPOILIO MEHee 2X 4YacoB).

Puc. 2. Aramues 3a00JieBaHUsA
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AHamMHe3 JKM3HM: HAaCJIEJCTBEHHOCTh
HE OTSrOILICHA, He KYPUT, aJIKOTOJIb HE yIOT-
pebnsier. PerynsipHo mpuHUMAI CIEAYIOIINE
JIEKapCTBEHHbIE Ipenaparsl: acnupuH 100
Mmr/cyt, aropactaTuH 20 Mr/cyt, 30¢eHo-
npun 7,5 wmr/cyr, metornponon 25 Mmr/cyr,
metdopmun 1000 mr/cyT.

[Ipu nocTyrieHun COCTOSIHUE CpelHen
TSOKECTH, CO3HaHMe sicHoe. KoxHble MmoKpo-
Bbl OOBIYHOM OKPAaCKH U BIaKHOCTU. OTEKOB
HeT. B jerkux ayckyJlbTaTHBHO JIbIXaHUE Be-
3UKyIsipHOE, XpumoB Her. Ilpm ayckynbra-
uuu cepana | ToH Ha Bepxymlike cepima oc-
nabneH, put™ npaBuibHbii, YCC 70 B MuH.
AJ200 1 110 mm pr.cT.

IIpu naboparopHoM o00cie10BaHUN
oOpamaer Ha ceOs BHHMaHUWE: JICHKOIIMTO3
11,95*109.]1, runeprivkemMust 8,35 MMOJIb/I,
yBEJIMYECHNE YPOBHS OHMOMapKepoB HEKpO3a
MHOKap/a (BBICOKOUYBCTBUTEIBHBIA TPOIIO-
auH | 1,06 ar/mi (N < 0,02 ar/mn, KOK-MB
49 E/n (N< 24 E/n)).

[Ipu mposenennu IKI' 3apeructpupo-
BaH CHHYCOBBIM PUTM C 4acTOTOW 64 B MUH,
noaseM cermenrta ST Bo I, I, aVF orsene-
HUSX ¢ (OpMHpPOBAaHHEM MATOJIOTUYECKOTO
3yoma Q. (puc. 3).

Bbin BICTAaBICH AMAarHo3: KOMOMHUPO-

BaHHOEe OCHOBHOe 3aboneBanue: MBC: HUX-
HUi ¢ 3younom Q wuH]apkT MHOKapaa
(01.10.2016). Killip I; mocTunHbapKTHBIIX
Kapauockiiepos (2014 r., 03.2016 r.).
®doHoBoe 3a00JieBaHUE: TUIIEPTOHUYEC-
ckas Oone3Hp 3 craaus, 3 CTemneHb, pUcK 4.
caxapHblii Tuabet 2 TUTa, CPETHEH TAKECTH.

[IpoBeneHa KoOppeKiLus apTepUuaibHOro
JABJICHHUSI — BBOJMJICS BHYTPHUBEHHO HUTPO-
rmnepud co cHmwkenueM AJl no 160 u 90
MM PT. CT.; Ha3HA4Y€H ACMHUPHUH, TUKATrpesop,
BBEJICH PHOKCAINapHH.

C y4eTroM TOro, 4To UMEETCsl TEXHUYE-
CKasi BO3MOXXHOCTb BbINIOIHUTE YKB B Teue-
HUE 2 4acoB C MOMEHTAa IIEPBOr0 KOHTAKTa C
MAlMEHTOM, OBLIO PELICHO OTKAa3aThCsl OT
TPOMOOJIMTUYECKON Tepanuu W HANpPaBUTh
MaUeHTa B pEHTTeHONEePAIlIOHHYIO.

[Ipn npoBeneHHM KOpOHAPOAHTHOTpa-
buu nepeqHss MEXOKETyJOYKOoBas apTepust
UMeeT HEepoBHBIE KOHTYpbl. Orubaromias
apTepusi OTXOAMT OT BEPXHEro CermMeHTra
MpaBOl KOPOHAPHOU apTepuu, B HIKHEM
cermeHTe cyxeHa Ha 90%. Wudpapkr-
3aBUCHMasl IpaBasi KOpPOHAapHasi apTepus
Ha TPAHMIIE CPETHETO M HUKHETO CEerMEHTOB
cyxkeHa Ha 90%, B HUYKHEM CETMEHTE MMEET
tangaeMHblii cteHo3 90 u 99% (puc. 4).

Puc. 3. DnexTpokapauorpaMMa naeHTa Mmpy MOCTYIJIEHUH B CTallHOHAP
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Puc. 4. Auruorpaduueckast KapTHHa HHPAPKT-3aBUCUMOM NPaBOil KOPOHAPHOH apTepuu

Ilocne xoponapoanruorpaduu ObUIH
BBITNIOJIHEHA AHTHOILIACTHKA U 3HJONPOTE3U-
pOBaHUE CTEHO30B IPABOM KOPOHAPHOH ap-
TEPHUH.

Ha  KOHTpOIBHOW  KOpPOHAPOAHTHO-
rpamMMe I0cCJIe IPOBEIEHHOIO BMEIIATENIbCT-
Ba IIPOM3OILIO pa3BUTHE CHHJIpoMma NO-

reflow, uto xapakTepu3o0BajIOCh OTCYTCTBH-
€M KPOBOTOKAa JTUCTAJbHEE MECTa OKKIO3UU
(TIMI 0) (puc. 5).

IIpu 3TOM manueHT norepsi CO3HAHME,
pPErucCTpupoOBallaCh BBIpaKEHHAs Opajukap-
qust (HCC 12 B mun) u runotonus (Al 40 u
20 MM pT.CT.).

Puc. 5. Anruorpadudeckas kapruna curapoma no-reflow

[IpoBomniics HENpsAMOW Maccax ceph-
11a, HMCKYCCTBEHHas BEHTWIALMSA JIETKHX,
BHYTPUBEHHO BBOJWICA aJPEHAINH B J103€
10 mr, a uHTpakopoHapHo — renapu 5000
En. B teuenune 2 munyt AJl moaHsIoCh 10
90 u 60 mm prt. cT., HCC — 10 40 B MUH., na-
LUEHT IIPULIE B CO3HAHMUE.

ITocne nposenennoro YKB Ha kopona-
POAHTHOrpaMMe OTMeUaeTcs MOJIHOE BOCCTa-
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HOBJICHWE TIIPOCBETAa apTEPUU, KPOBOTOK
TIMI I-11 (puc. 6).

[TaniueHT OBIT TEpEeBENIEH B peaHHMa-
[IMOHHOE OTJeNIeHUue, TJe €My HaJakeHa
BpEMEHHas YJIEKTPOKAPANOCTUMYIISIIHS.

Ha OKI' mocne YKB perucrpupyercs
CHHYCOBBId PUTM, BBIPAXEHHOCTh TMOIbEMa
cermedra ST meusnie B orBeaenusax I, I,
aVF (puc. 7).
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Puc. 6. Auruorpaduueckast KapTHHA II0CJIE€ BOCCTAHOBJICHHUS KPOBOTOKA
B [IPaBOM KOPOHAPHOM apTepuu

bbuta Ha3HaueHA ClEqyOIAs JIEKApCT-
BEHHAsi Tepamus: aleTWICATHINIOBAsS KH-
cnota 125 wmr/cyt, tukarpenop 180 mr/cyr,
atopBactatua 40 wmr/cyr, merompoion 25
MT/CyT, Tu3uHOnpUi 20 Mr/cyT.

3a BpeMs CTallMOHAPHOTO JIeYeHHus 00-
J¥ B TPYAHOH KIIETKE HE PEIMIUBUPOBAIIH.
Ha OKTI ST B orBegeunsx I, 11, aVF ST na
n3oauHuu (puc. 8).

[Ipu sxokapanorpaduu BISBIEHO: TH-
NOKMHE3Us HIKHEH CTEeHKH JIeBOrO >Kely-
JI0YKa, CHIDKEHHE TJI00aTbHOW COKPAaTUMO-
CTH JIEBOTO Xenmyaouka ((ppaxmus BbIOpoca
49%), yMepeHHasi quiaTaius JEBOro >Kely-
JI0YKa — KOHEYHBIH THACTOJIMYECKUN pa3Mep
5,8 cm (N< 5,5 cm), KOHEUHBIA CHUCTOJIMYE-
ckuii pazmep 3,9 cm (N<3,7 cm), nunaranus
nesoro mnpeacepaus — 4,0 cm (N<3,7 cwm).

YMmepeHHass TUNEPTPOPUS MEKKEITYA0UKO-
Boil meperopoaku — 1,18 cm (N< 1,1 cm).
He6omp110e KoaM4ecTBO KUAKOCTU B MOJIOC-
TA Tniepukapaa. HemoctaTouHOCTh MUTpalib-
HOTO KjamaHa (MUTpalibHasi peryprutanus 2
cT). Hapymenue nuacronmudeckoid GpyHKIUN
aeBoro xenynouka (VE/VA < 1,0).

[TaniueHT BBIMUCAaH B YJIOBJIETBOPH-
TEIbHOM COCTOSSHUM MO HAOIIOJIEHUE IO
MECTY JKHTEIIbCTBA.

3aki0oueHune

JIaHHBIN cilydail MHTEPECEH TEM, YTO y
OO0NBHOTO C TOpaXEHHUEM HIDKHEH CTEHKHU
neBoro xenynouka YKB ocnoxHunocs cus-
npomom no-reflow ¢ passutHem KiIMHHYE-
ckoii cMepTu. CBOEBPEMEHHO IPOBEACHHBIC
nedyeOHble MEpOMPUATUS TOMOTJIH CHACcTH
KU3HBb OOJILHOMY.

Ha nybnuxayuio oanuwix o nayuenme nouyyeHo
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€20 NUCbMEHHOoE qubopMupoeaﬂﬂoe cociacue.

Kongauxm unmepecos omcymcmeyem.
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Puc. 7. OKI mocie nepeBoga B peaHUMAITMOHHOE OT/ICIICHUE
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Puc. 8. OKI' nmanuenTta npu BBITUCKE U3 CTAIlMOHApA
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CLINICAL CASE OF NO-REFLOW PHENOMENON IN PRIMARY
PERCUTANEOUS CORONARY INTERVENTION

J.N. SHIRYEVA!, D.A. KUZMIN', S.V. SELEZNEV", A.O0. ANTONENKO?

Ryazan State Medical University, Vysokovoltnaya str., 9, 390026, Ryazan, Russian Federation (1)
Ryazan Regional Clinical Cardiologic Dispensary, Stroykova str., 96, 390026, Ryazan,
Russian Federation (2)

No-reflow phenomenon is one of complications of the primary percutaneous coronary
intervention. The basis of this pathology is lack of adequate reperfusion in myocardial tis-
sues after recanalization of the infarct-related coronary vessel. The incidence of no-reflow
is 3-4%, and in 30-40% of these cases the phenomenon occurs after urgent revasculariza-
tion in myocardial infarction. The main pathogenetic factors in re-low are ischemic and
reperfusion damages, trauma of the endothelium and distal atherothrombotic emboliza-
tion. In development of no-reflow phenomenon a role is played by local and systemic risk
factors. The diagnostics of no-reflow phenomenon relies on coronary angiography with
evaluation of the extent of recovery of the blood flow and perfusion of the myocardial tis-
sues, and also on electrocardiography, contrast echocardiography and magnetic-resonance
tomography with contrast agent. No-reflow phenomenon may be prevented by
medicamentous preparation to percutaneous intervention, by use of methods of removal of
thrombi, and by direct stenting without preliminary inflation of the balloon in combination
with preceding aspiration of thrombus. Treatment consists in use of embolic protection de-
vices, and in intracoronary introduction of blockers of glycoprotein 11B/I11A receptors of
platelets. In the article a clinical case of no-reflow phenomenon is described in a male pa-
tient of 71 years old that happenedin percutaneous coronary intervention in a repeated
myocardial infarction. After revascularization the blood flow in the myocardial tissues
failed torecover, that is, no-reflow phenomenon developed.Here, the condition of the pa-
tient sharply worsened, he lost consciousness. Resuscitation measures were carried out, in-
tracoronary introduction of heparin, which resulted in complete recovery of the lumen of
the artery. The patient was prescribed double antiplatelet therapy, inhibitor of angiotensin-
converting enzyme, beta-blocker, statin. With the underlying treatment, pain in the chest
did not recur. The patient was discharged from hospital in the satisfactory condition for
observation by a cardiologist of his place of residence.

Keywords: no-reflow phenomenon, percutaneous coronary intervention, the infarct-related
coronary artery, perfusion of the tissues of the myocardium, clinical case.

448



«HAYKA MOJIOABIX (Eruditio Juvenium)»

Primary percutaneous coronary inter- 2) reperfusion damage resulting from active
vention (PCI) is the best of available reperfu- recovery of the normal blood flow (100 ml/min
sion methods in acute myocardial infarction per 100 g of tissue) through damaged
with elevation of ST segment. The result of microcirculatory vessels accelerates swelling of
this method is recovery of the coronary blood the myocardium, edema of tissues, destruction
flow in 95% cases of occlusions. However, of the endothelium and inflammation; 3) the
despite recanalization of the infarct-related size of necrotized zone of the myocardium — in
vessel, the primary PCI may fail to provide the majority of cases no-reflow developes in
adequate reperfusion of tissues of the myo- occlusion located proximally to the anterior
cardium. Lack of the adequate blood flow on descending branch of the left coronary artery;
the microcirculatory level is known as a “re- 4) trauma of the endothelium; 5) distal
flow” phenomenon [1]. This phenomenon is atherothrombotic embolization that leads to
encountered in 3-4% of cases of PCI, and increase in the distal resistance and to multiple
most often after urgent revascularization in microinfarctions and also increases the levels
acute myocardial infarction — 30-40% [2]. of biomarkers of myocardial necrosis, and,

Pathogenesis of no-reflow phenomenon: consequently, reduces effectiveness of the
1) ischemic damage resulting from the blood primary PCI. Distal embolization is a factor
supply to the myocardium below 40 mil/min promoting  no-reflow  phenomenon  [1].
per 100 g of tissue causes irreversible damage Pathogenesis of the given pathology is shown
to cardic myocytes and vascular endothelium; in figure 1.

Atheroemboli R e it
% Plugging

¥ Microvascular

Spasm or Edema
Platelet

Aggregation

Thromboemboli —>

Fig. 1. Pathogenesis of no-reflow phenomenon [3]

Risk-factors of no-reflow phenomenon: In diagnostics of no-reflow phenome-
local — character of the plaque (its vulnerabil- non the following methods are used:
ity, friability, saturation with cholesterol, rup- 1) coronary angiography with evalua-
ture of the envelope, dissecting lesion of the tion of the extent of recovery of the blood
underlying arterial wall), localization of the flow (TIMI) and of perfusion of the myocar-
occlusion, morphology of the damaged frag- dial tissues (MGB) — in case of non-
ments of the coronary artery, their diameter recovered blood flow TIMI<3 or 3 and MBG
(no-reflow phenomenon is more characteristic from 0 to 1 are recorded [7];
of individuals with a large diameter of infarct- 2) electrocardiography (ECG) - de-
related vessel); systemic — general hypercho- pression of ST segment by more than 70%
lesterolemia, absence of pre-infarction angina, within 60 minutes after revascularization is a
peculiarities of clinical picture of myocardial specific and highly sensitive parameter of
infarction (e.g., low arterial pressure at the reperfusion of the myocardium. Depression
moment of hospitalization), existence of arteri- of ST segment by less than 70% suggests de-
al hypertension, diabetes mellitus [4], low ad- velopment of no-inflow phenomenon [8];

herence to treatment [5,6].
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3) contrast echo-cardiography of the
myocardium using ultrasound for visualiza-
tion of contrast microvesicles in blood ves-
sels. Insufficient contrast is due to obstruc-
tion of microvessels that characterizes the
extent of no-reflow syndrome [7];

4) magnetic-resonance tomography with
a contrast agent — non-invasive method using
gadolinium and performed in two stages: early
MRT taken immediately after injection of gad-
olinium during the first passage of the contrast
agent, and late accelerated MRT taken in 10-20
minutes after injection of contrast agent.

Prophylaxis of the no-reflow phenome-
non includes preparation to PCI (intake of aspi-
rin, atorvastatin, of antiaggregants — prasugrel,
or ticagrelor, or clopidogrel), manual aspiration
of thrombus, mechanical thrombectomy, direct
stenting without preliminary inflation of the bal-

loon in combination with preceding aspi-
ration of thrombus. Treatment consists in use o
fanti-embolus devices, and in intracoronary in-
troduction of abciximab [8].

A clinical case of the given pathology
is presented.

A male patient X, 71 years of age, was
delivered to the infarction department of
Ryazan Regional Clinical Cardiologic Dis-
pensary (RRCCD) on 1.10.2016 with com-
plaints of general weakness, burning ret-
rosternal pain irradiating to the left scapula,
moderate dyspnea.

Medical history (Fig. 2). The patient
has been suffering from exertional angina
and arterial hypertension for a long period of
time. 6 Years before he was diagnosed with
Il type diabetes mellitus. In 2014, 2016 had
myocardial infarctions.

Fig. 2. Medical history

The current exacerbation occurred on
01.10.2016 with appearance of burning ret-
rosternal pain irradiating to the left scapula,
general weakness, dyspnea. Ambulance team
was called. In ECG ST segment was elevated
in I, 111, aVF leads. The patient was hospital-
ized to the clinic (within less than 2 hours from
the moment of the appearance of symptoms).

Life history: no burdened heredity, no
smoking, no intake of alcohol. Regular intake
of the following medical drugs: aspirin 100
mg/day, atorvastatin 20 mg/day, zofenopril
7.5 mg/day, metoprolol 25 mg/day, metfor-
min 1000 mg/day.

On delivery the condition was of mod-
erate severity, clear consciousness. Skin of
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normal color and moist. No edema. In aus-
cultation of lungs vesicular breathing, no
rales. In auscultation of the heart diminished
I sound on the heart apex, regular rhythm,
HR 70/min, AP 200/110 mm Hg.

In laboratory examination attention was
caught by leukocytosis 11.95x10%1, hyper-
glycemia 8.35 mmol/l, increased level of bi-
omarkers of myocardial necrosis (high-
sensitive troponin 11.06 ng/ml (N< 0,02
ng/ml, CPK-MB 49 Un/l (N< 24 Un/l)).

In ECG sinus rhythm was recorded
with HR 64 per minute, elevation of ST seg-
ment inll, 111, aVF leads with a pathological
Q wave (Fig. 3).
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Fig. 3. Electrocardiogram of the patient on delivery to the hospital

The following diagnosis was made:

Combined main disease: IHD: inferior
myocardial infarction with Q wave
(01.10.2016). Killip 1.  Postinfarction
cardiosclerosis (2014, 03.2016).

Underlying disease: Essential hyper-
tension Il stage, Il degree, risk 4. Il type
diabetes mellitus of moderate severity.

Correction of the arterial pressure was
carried out through intravenous introduction
of nitroglycerin which brought pressure
down to 160/90 mm Hg; administration of
aspirin, ticagrelor; enoxaparin was intro-
duced.

Since there was a technical opportunity
to perform PCI within 2 hours from the first
contact with the patient, it was decided to
refuse from thrombolytic therapy and to di-
rect the patient to X-ray operation room.

In coronaroangiography the anterior
interventricular artery had irregular contours.
The circumflex artery that branches off from
the upper segment of the right coronary artery
was 90% narrowed in the lower segment. In-
fraction-related right coronary artery on the
boundary between the middle and lower seg-
ments was 90% narrowed with a tandem steno-
sis in the lower segment 90 and 99% (Fig. 4).

Fig. 4. Angiographic picture of infarct-related zone of the right coronary artery
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After coronaroangiography angioplasty
and endoprosthesis replacement of stenoses
of the right coronary artery were performed.

On the control coronaroangiogram after

the performed intervention no-reflow syn-
drome developed characterized by lack of the
blood flow distally from the site of occlusion
(TIMI 0) (Fig. 5).

Fig. 5. Angiographic picture of no-reflow syndrome

Here, the patient lost consciousness,
evident bradycardia (HR 12/min) and hypo-
tension (AP 40/20 mm Hg) were recorded.

Indirect massage of the heart was con-
ducted, artificial ventilation of lungs, intra-
venous introduction of adrenaline at the dose
of 10 mg, intracoronary introduction of hepa-

rin 5000 Un. Within 2 minutes AP rose to
90/60 mm Hg, HR — to 40 per minute, con-
sciousness was regained.

A coronaroangiogram taken after PCI
showed complete recovery of the lumen of
arteries, blood flow TIM I-Il (Fig. 6).

Fig. 6. Angiographic pattern after recovery of the blood flow in the right coronary artery

The patient was transferred to the re-
suscitation department where temporary elec-
tric stimulation was arranged for him.

ECG recorded after PCI showed sinus
rhythm, decreased evidence of elevation of

ST in I, NI, and aVF leads (Fig. 7).
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Fig. 7. ECG after transfer to the resuscitation department
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The following medicinal therapy was ad-
ministered: acetylsalicylic acid 125 mg/day,
ticagrelor 180 mg/day, atorvastatin 40mg/day,
metoprolol 25 mg/day, lisinopril 20 mg/day.

During hospital treatment pain in the
chest did not recur. In the ECG ST in I, IlI,
aVFstayed on the isoline (Fig. 8).

Fig. 8. ECG of the patient on discharge from hospital

Echocardiography showed hypokinesia
of the inferior wall of the left ventricle, re-
duction in the total contractility of the left
ventricle, (ejection fraction 49%), moderate
dilatation of the left ventricle — end-diastolic
diameter 5.8 cm (N<5.5 cm),end systolic di-
ameter 3.9 cm (N<3.7 cm), dilatation of the
left atrium 4.0 cm (N<3.7 cm).Moderate hy-
pertrophy of the interventricular septum —
1.18 cm (N<1.1 cm).Small amount of fluid in
the pericardium. Mitral insufficiency (2nd de-
gree mitral regurgitation). Disorder in the
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