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INTERVENTIONAL RADIOLOGY

OpuruHanbHas meToauKa KOppeKLUH
nocTKkareTepu3aLMOHHOHU NCeBJOAHEBPHU3MDbI
paguasbHOW apTepuHU

A.M. babyHaiusunn'*, C.b. NMaHn4onn?, [].C. KapTtaiios’

'OTaeneHve cepaeyHo-cocyancTom xupypriim LieHTpa sHaoxupypriiv v antotTpurncum, Mocksa, Poccusi

2MeauumHckori kosneax Coapyxectsa, LieHTp nocTannioMHOro MeanLMHCKOro obpa3oBaHuvs Pair,
Ckp3aHTOH, NeHcnnbBaHus, CLLA

OnvicbiBaeTcsi criyd4ari rnceBaoaHeBPU3Mbl PaaNabHOV apTepun, Pas3BUBLLEVICS MOCAe AUMarHOCTUYECKOro
TpaHCpaanasbHOro BMELLATEIbCTBA HAa KOPOHapHbIX apTepusix. [lpeacraBnieHa HoBasi METOAMKA KOPPEKLN
riceBaoaHeBpu3Mbl C UCMOIb30BaAHUEM apTepnasibHOro MHTPoAblocepa 6 F, BBEAEHHOro B paauasibHylo apTe-
puto 4epe3 bosiee auctasibHyo ToYKy AocTyna. [locne YKB B kadecTBe BTOPOro ararna KoppPekLmmy B MopaxeH-
HOVi paavaibHOM apTepun Ha 8 4 Gbls1 0CTaB/IEH AJINHHBIV MHTPOAbOCcEP (21 cM), MOKPbLIBABLUVA LLIEVIKY MCEB-
J10aHeBPU3MbI. VI3onsLms MeLLKa rnceBhoaHeBpu3Mbl B COHETaHUM CO C/1ab0l BHELLIHEV KOMIPEeCCcUeri okasa-
nacb 3¢OEKTNBHONM a1 [OCTUXEHUS M0JIHOro TPombo3a r10JI0CTY CEBA0AHEBPU3MbI U MPEKPALLEHUS
KpOBOTOKa BHE MpoCBeTa apTepuu, rnpu 3TOM rPOCBET PaanaibHOM apTepun He Oblsl MOBPEXIEH.

KnioyeBble cnoBa: TpaHcpaanasibHOE BMELLATEIbCTBO HA KOPOHAPHbIX apTeEpUsiX, paguvasibHas apTepus,
ricesgoaHeBpu3ma

Original technique for treatment
of postcatheterization radial artery pseudoaneurysm

A.M. Babunashvili'*, S.B. Pancholy?, D.S. Kartashov'

"Department of Cardiovascular Surgery, Center for Endosurgery and Lithotripsy, Moscow, Russia

2The Commonwealth Medical College, The Wright Center for Graduate Medical Education,
Scranton, PA, USA

We report a case of radial artery pseudoaneurysm complicating transradial coronary diagnostic procedure.
We described an original technique of pseudoaneurysm treatment using 6F arterial sheath inserted into radial
artery through more distally located access point. After PCI, as a second stage of treatment, a long sheath (21
cm) left in the affected radial artery, covering the neck of the pseudoaneurysm for 8 hours. Pseudoaneurysm sac
isolation combined with mild external mechanical compression was effective in achieving complete thrombosis of
the pseudoaneurysm cavity and cessation of flow outside the arterial lumen, without radial artery lumen
compromise.

Keywords: transradial coronary intervention, radial artery pseudoaneurysm

BeepeHue

lNMceBooaHeBpu3Ma paavanbHOW apTepun
(MAPA) — pegxkoe ocnoxHeHue TpaHcpaamanb-
HbIXx BMeLwlaTenbcTB (TPB), koTopoe MOoXeT pas-
BUTLCS MOCJIe TPaBMUPOBAHUA CTEHKM apTe-
pun 1N HeafekBaTHOro remocTasa nocrne TPB.
Mo paHHbIM J. Lemaitre n coaBT., o 2006 r.
B MMPOBON nutepaType OblIo ONMCaHO BCErO
22 cny4yada MNAPA (1). B HepgaBHen nybnmkaumm
ynomuHanmcb Bcero 5 cnydaeB [NAPA, BbisiB-
neHHbix nocne 16 808 TPB (3 Ha 10 000 kaTte-
Tepusaumn, yactota 0,03%) (2), n aToT Noka-
3aTesib 3HAUYUTESIbHO HMXKE MO CPaBHEHUIO C Ya-

CTOTOV NceBaoaHeBPN3M OeapeHHON apTepumn
(0,6%), ocnoxHaWMX TpaHcheMOopasbHbIN
noctyn (3). Nogaenstouee 6ONbLUMHCTBO CIy-
yaeB [MAPA saBnnocb cnegCctBMeM STPOreHHoM
TpaBMbl CTEHKU apTepuun (Hanpumep, NyHKLMU
M KaTeTepmsaumm pagmanbHON apTepun), 1 B
OyayLiem BBUAY pacTtyllen nonynapHoctn TPB
YacToTa 3TOr0 OCIOKHEHMSA MOXET BbIPACTU.
MeTopapbl kKoppekummn NMAPA meHanuch ¢ Te-
YyeHneM BpemMeHun. BHavane OOMUHUPYIOLWMM
MeToaoM Oblla Xmpyprudeckas Koppekuuvs.
Brnocnepcteun Bce Oonblue clydyaeB cTanm
KOPPUrMpoBatb C MCMOJSIb30BAHNEM MEXaHU-

OpMI'I/IHaﬂbHaFI mMeToanKa KOpPEeKLnM nocTkaretepmn3almnoHHON rnceshoaHeBpu3Mbl

paavasbHOV apTepumn



WHTEPBEHLINOHHASA PAANOJIOMSA

YEeCKOW KOMIMpPEeCcCUn noL KOHTPOJIEM yNbTpa-
3Byka. B nocnepgHee BpemMda npennoyTuTeNb-
HbIM CYMTAETCA METOh, WHBLEKLUUU TPOMOUHa
MoA, KOHTPOJIEM yNbTpa3Byka.

Mbl onmncbiBaeM OPUTMHANBbHYIO METOOUKY
koppekumun MAPA ¢ ncnonb3oBaHMEM KaTeTe-
pu3aumn nncunaTepanbHOn pagnanbHOm apTe-
pun C BBEOEHMEM OJIMHHOIO WHTPOAblOCEpa
N NEerkom MexaHMYeckom komnpeccun ans
M3019UMn NCEeBAOAHEBPU3MbI C MOCNEOYIOLMNM
npekpaLleHeM KpoBOTOKa B MeLlke, TPoMOO-
30M U 3aKPbITUEM.

OnucaHue KJIMHNYeCcKoro cny4as

MyxumnHa 68 neT (B aHaMHe3e — MHDaPKT 3aaHen
CTEHKW) C NepcucTupyioLen mnbpunnaunen npes-
cepavn, TMNEPTEH3NEN U YMEPEHHBLIM CHUXEHMEM
dyHKUMKM neBoro xenynoyka (OB = 0,44) noctynun
B KIMHUKY co cteHokapamen (Il knacc CCS), orpa-
HUYMBAIOLLEN MNPUBbLIYHLIA 00pa3 Xn3Hwu. lMnaHm-
poBanoCb NPOBEAEHUE ANArHOCTUHECKOM KOpPOHa-
porpacdmm ¢ BO3MOXHbIM nocnenywouwmm YKB un3
paguanbHOro goctyna. BeinonHeHa katetepmdauus
cepaua 13 NpaBoro pagmanbHOro goctyna (MHTpPo-
abtocep Terumo 6 F gnvHoii 16 cwm). MNMpn aTOM yCTa-
HOBJIEHO aHOMaJIbHOE OTXOXAEHWE paavanbHOM ap-
Tepun OT CpedHero cerMeHTa 6paxuanbHON apTe-
pvn. B npaBon KOpPOHapHOW apTepun Obin BbISIBNEH
CTEeHO03, BTOPbIM 3Tanom 6b10 3arnjiaHnpoBaHo Mpo-
BeaneHne YKB yepes 2-3 Hen. K MomMeHTy npoBeae-
HWS AMarHOCTUYECKOM npouenypbl 601bHOM nonyyan
BapdapviH, OOMONHUTENBHO BBMAY MNPEACTOSLLErO
YKB 6b1n1 Ha3Ha4veH knonuaorpens. Bo Bpems aHrmo-
rpadpmum MHO cocTtasnano 1,09. Nocne ynaneHus
MHTpoablocepa remoctas Obl1 JOCTUTHYT C NOMO-
wto yctponictea TR band (Terumo). BoAbHOro Bbi-
nucanu 4epes 6 4 Nnocne gUarHOCTUYECKOW npoue-
Aypbl, NOC/Ee CHATUA reMOCTaTNUYeCKOoro ycTporcTea
OTMEeYasiocb Hannyne HebonbLoW remMatombl 6e3
MasnenLnx NPN3HAKOB KPOBOTEYEHUS.

Yepes 1 mec 60nbHOW Obl1 CHOBA FrOCNUTANN3U-
poBaH. OTMe4Yanocb Hanuyime GONEe3HEeHHOro Nysb-
cupytouero obpasoBaHua paamepamMu 6 X 4 cm Ha
NaflOHHOMN CTOPOHE MPaBOro 3anscTbsl, HEMNOCPEN-
CTBEHHO BO3J1e MECTA paHee BbINMOJIHEHHOW MYHKUMN
paguaneHom aptepun (puc. 1). OTa NpunyxnocTtb
nosiemnach Yyepea 48 4 nocne BbINUCKWU, NOCHE TOrO,
Kak 60NIbHOW NOAHSAN NPaBOW PYKOW TAXe bl Npes.-
MeT. Hag o6pa3oBaHnemM NpoCcnyLunBancs CMCTONM-
YeCKUN WyMm, OynnekcHOe YyNbTPas3ByKOBOE MCChe-
noBaHune (Y3W) nokadano Hanmume OBYXKaMepHOMN
nceBoOaHEBPU3MbI OBasibHOM HOpMbl pasmepamm
49 x 38 MM, 4aCTU4YHO 3amnoJIHEHHOW TPpoOMOOTUYe-
CKUMM mMaccamm. Mewok nceBgoaHeBpU3Mbl Coe-
OVHSANCHA C MPOCBETOM paaviasnibHON apTepumn Yyepes
OJINHHYIO (6 MM) 1 y3KYIO (2 MM B AMaMeTpe) LenKy

Puc. 1. MNMynbcurpylowasa npmunyxnoCcTb Ha NPaBoM 3ans-
CTbe HENnocpeacTBEHHO PSAOM C TOYKOW npeablayLien
NYHKUUW pagnanbHOM apTepun (CTpenkay).

Puc. 2. ynnekcHoe Y3WM nokasano Hannuve OBOMHOWN
Kamepbl (OCTpUS CTPENOK) NIOXHOW aHEBPU3MbI pagu-
anbHoli aptepun (PA), TypOyneHTHOCTb KpOBOTOKA
M Y3KYlO LIenKy (CTpenka), COeaNHSIOLWY0 aHEBPU3MY
c npocBeTtoM PA. MeLloK NOXHON aHeBPU3Mbl Obls
4YaCTMYHO 3amnosIHEH TPOMOOTMYECKMMIM MaccamMu.

(puc. 2). PaguanbHaa apTtepus Oblna npoxoamma
1 MHO kK MOMEHTY NOBTOPHOW rocnMtTann3aumm co-
ctaBnano 1,57.

Ha aToT pa3 Mbl paccMarpuBanm BO3MOXHOCTb
BbIMOJIHEHUS KOMOUHMPOBaHHOW npoueaypbl: YKB
npasow KopoHapHon apTtepun (MKA) n Koppekumio
MAPA.

Ana BeinonHeHnsa YKB mMbl pewmnn ncnosnb3o-
BaTb JOCTYM Yepes NOPaxXeHHYo paananbHylo apTe-
puio, Tak Kak, no gaHHbiMm Y3W, anvHa n guameTp
MHTaKTHOIO CEerMeHTa apTepun McTalnbHO OT MNCeB-
[OaHeBpU3Mbl ObiNM A0CTATOYHbI AAS MYHKUAN
n karetepmdaumu. lNocne ycnewHom nyHKunm pagu-
anbHoOM apTtepumn gmctanbHo oT [MAPA B npocBeT
pagnanbHOW apTepun Obll BBEAEH MaNEHbKUA CO-
cypopacwuputens (5 F), 1 6bina BbINOMHEHA PETPO-
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Puc. 3. AHrnorpadus paanansHon apTepumn a0 1 nocne BToporo atana YKB.

a — peTporpagHas aHrmorpadus nocne gUCTanbHOM MYHKUMKX (TOYKa MNYHKLMKW NOKa3aHa CTPESKON) 1 kaTeTepmnsaumnm
pagmnanbHoi aptepuun gunatatopomM 5 F noareepanna pesynsrathl gayriekcHoro Y3M. OTMmevaloTcss 3HaunuTenbHoe
OTKJIOHEHME paanasnbHON apTepun OT HOPMaJIbHOrO aHAaTOMUYECKOrO MOJIOXEHUS U CTEHO3 B 06/1aCTU KOMMPeccum

JIOXXHOW aHeBpu3MbI PA;

6 - nonoxeHue OJANHHONO WMHTpoApiocepa 6 F (KOHYMK Mokas3aH CTPEnkoi) B paguanbHON apTepun OO YCTbs.
MHTpoaiocep nepekpbiBaeT TOUKY COEAVMHEHMS MeLLKa JIOXHOM aHeBpU3Mbl PA 1 0CHOBHOWM apTepun. OcTpus CTpenok
ykasblBaloT Ha cnaboe KOHTPACTUPOBaAHNE MELLIKA JIOXHO aHEBPU3MbI;

B — peTporpagHas pagmanbHas aptepunorpaduns, BbINOHEHHAs A0 YAaneHUs MHTPOoOboCcepa, BbisBMIa BOCCTaHOBE-
HVe NPOoCBeTa apTePU 1 OTCYTCTBME 3aMNOJSIHEHNSA MELLKA JIOXHOW aHEBPU3MbI.

rpagHasa aHrmorpadusa paguanbHOM apTepun ¢ nUc-
NOSIb30BAHNEM PYYHOrO BBEAEHUS KOHTPACTHOrO
BeLwecTBa NoA HU3KMM pasneHnem. AHrnorpadus
pagvianbHOM apTepun noaTBepamna ee npoxoam-
MOCTb 1 BbIP2XXEHHOE HapPYLLUEHVE aHAaTOMMYECKOro
xoaa aptepun B mecte NMAPA ¢ npn3Hakamum CTEHO-
3a B pe3ysibTarte BHELWHEro caasieHmnsa pagnanbHOn
aptepuu (puc. 3a). bbina BnsyanuampoBaHa Mnces-
[oaHeBpu3ma ¢ TypOYyNIEHTHbIM KDOBOTOKOM B MeLL-
Ke; MO AaHHbIM KONMYECTBEHHOW aHrmorpadum pas-
Mepbl aHEBPU3MATUHYECKOrO0 MeLLKa COCTaB/aNun
38,7 x 36,8 mm. lNMocne npoBeaeHns KOPOHAPHOro
npoBogHuka 0.014” mbl BBENW AJMHHBIA (21 cMm)
rnapodunbHbii MHTpoabtocep 6 F (Terumo), koTo-
pbiM nepekpbinv wenky MNMAPA, TeM caMbiM 13051~
pOBaB aHEBPU3MATUMHYECKUIM MELLOK OT KPOBOTOKA
(puc. 36). YKB IMNMKA 6b1510 BbINOSIHEHO Yepe3 MHTPO-
abtocep 6 F (MpomonkuTenbHOCTb npouenypbl

34 mMuH), nocne 3aBepleHns YKB umHTpogbiocep
OCTaBWIM B MPOCBETE paananbHON apTepun Ha 8 u.
BbinonHeHa AOMONHUTENbHAA MexaHuyYeckass KOM-
npeccus obnactu MNPA MAPA.

AHrvorpadusa pagnanbHOM apTepum nepeg, yna-
JIEHMEM WHTpOAblOCepa nokasana MNpoXoAuMOCTb
M YETKNE KOHTYPbl apTEPUK, a TakXe NOJSIHOE 3aKPbl-
Tne MNMAPA 6e3 kakmnx-1mbo NpM3HaKoB noaTeKkaHus
B paguanbHom aptepun (puc. 3). CocyancTblii NH-
Tpoabtocep O6biN yaaneH, Ans OOCTUXEHUs FreMo-
cTasaucnonb3oBannycTtponcTeo TR band (Terumo).
lMocne CHATUSA MexaHMYeCcKor KoMnpeccun n 2-4a-
COBOIr0 MOHUTOPWHIra 60/1bHOM Obis BbINXCAH.

[ynnekcHas yneTpacoHorpadusa dyepes 2 mMec
noaTeepauna nepcuctupylowee 3akpboitne APA
M XOPOLLYIO MPOXOAMMOCTb paanasibHON apTepumn.
MpunyxnocTb 3aMETHO YMeHbLUMNAch 1 6bina 6e3-

Opl/lFMHaﬂbHaﬂ MeToanKa KOPPEKLNM rnocTkareTepmn3aLmnoHHON rnceshoaHeBpnu3Mbl

paavasbHOV apTepumn

©6onesHeHHoW (puc. 4).
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Puc. 4. Pe3ynbtaThl 4epes 2 Mec Nocne NCXO4HOM Npo-
Lueaypbl KOPPEKLMU JIOXKHON aHeBpU3Mbl pafuanbHON
apTepun.

a — 3aMeTHOe yMeHblleHMe 0ObemMa MpunyxnocTu Ha
npegnneyoe. To4knm NepBOM M NOBTOPHOM MyHKUMK PA
nokKasaHbl OCTPUEM CTPEJIKM U CTPENIKOM COOTBETCTBEH-
HO;

6 — 30HTpONbHOE aynyiekcHoe Y3W nokasano npoxoam-
MoCTb PA 6e3 HapylleHuii KpoBOoToka. o-npexHemy
BU3Yyanu3npyeTcs OCTaTo4Has MOSOCTb JIOXHOW aHEB-
pV3Mbl, 3anofIHEHHAs TPOMOOTMYECKMMW Maccamm
XNOKOCTbIO, HO coobOLeHne mexay PA n octato4vyHbIM
MELLKOM JIOXKHOW aHEBPU3Mbl OTCYTCTBYET.

O6cyxaeHue

lMceBooaHeEBPM3Mbl SBASIOTCS XOPOLUO W3-
BECTHbIM OCJIOXKHEHNEM KaTeTepusaunm apte-
puii. OBbIYHO NX NPUYKHA 3ak/o4YaeTCs B pas-
pbiBE CTEHKM apTepumn ¢ obpa3oBaHNEM rema-
TOMbl MeXay aHTepuasbHOW afBEHTULMEN
N OKPYXalLWnMM TKaHaMU. ApTepuanbHbli
KPOBOTOK, MAayLuin nod, 60nbWUM OaBNeHNEM,
CO30aeT NOJIOCTb, BbICT/IAHHYIO BOCMNaNUTENb-
HbIMM KNeTkamn n pubpobnactamu, KOTopble
BrnocneacTeun 3amellarotca Gpubpo3HON TKa-
HblO, @ BHYTPEHHSS MOBEPXHOCTb MOKPbLIBAETCS
SHOOTENNEM.

Mo gaHHbIM NUTEpaTypbl, YacToTa NCeBAO-
aHeEBPU3Mbl OeOpEHHON apTepun COcTaBnaeT
0,2% nocne amnarHocTUku 1 8% nocne MHTep-
BEHLMOHHbIX MNPOLUEOypP, BbIMOJHAEMbIX U3
TpaHcpemopanbHoro goctyna (4, 5). UctuHHas
yacToTa NceBO0aHEBPU3M paguanbHON apTte-
pun B MUpPE HEU3BECTHA, BEPOSATHO, U3-3a
TOro, YTO OHM BCTPEYAKOTCH PEOKO U eLLe pexe

onucelBatoTcsa. B nepuon ¢ 2003 no 2015 r.
B HalWemn KnnHuKe 6bin0 BbIIBIEHO BCEro 4 cny-
yaa [lAPA nocne 17 204 pmnarHOCTUYECKUX
N MHTEPBEHLUMOHHbIX TpaHcpaauanbHbIX MNPO-
uenyp katetepusaumm (0,02%).

BONbWMHCTBO MENKUX MOCTKaTeTepm3auu-
OHHbIX MNCEBOOAHEBPU3M CO BPEMEHEM MNOA-
BepratTcs COHTaHHOMY TpoMOMpoBaHuio (5).
OpaHako KpyrHble MCeBAOAHEBPU3MbI, KOTOPLIE
CMNOHTAHHO He TPOMOUPYIOTCH, HyXOalTcs
B KOPPEKLMN BBUAOY MOTEHLUMASIbHON BO3MOX-
HOCTWU pasBUTUS TakuMx OCNOoXHeHun [MAPA,
Kak cpaBfieHne O6nM3KOopPacnoNOXEHHbIX BEH,
TPOMOO3MOBONUKM U Pa3pbiB CO 3HAYUTESbHbLIM
KPOBOTEYEHUEM, TPEBYIOLLIMM SKCTPEHHOIO XU1-
pyprmyeckoro BmelwlatenscTtea (6, 7). o He-
JAaBHEro BPEMEHM CTaHOAPTHOW METOoOMKOMN
KOPPEKLUMN cuyuTanacb XMpyprmuyeckas onepa-
uua (nepeesaska pagvanbHOW apTepumn, aHrmo-
naacTvka 3aniaton C UCMOJNIb30BaHNEM Cer-
MeHTa BeHbl, nepessizka MAPA n pesekuus
C CO3[0aHMeM aHacToMo3a “KOHeL, B KOHeL”)
(8—10). B nocnegHue 10 net 6b1am NpenioxXeHbl
HECKOJIbKO MMHMMaJIbHO MHBA3MBHbLIX METOOB,
KOTOPbIE B 3HAYUTENIbHOW CTENMEHU BbITECHUAN
XMpyprmyeckme BMmellaTenbCcTBa. Yalie Bcero
MCMNOJIb3YIOT TakMe MEeTOoAbl, Kak KOMMpeccus
nopn, KOHTponeMm ynetpaseyka (2, 11, 12) n upec-
KOXHOe BBeAeHne TpoMbOuHa B melwlok [MAPA
noa KOHTPOJIEM ynbTpaseyka (2, 13, 14).

Komnpeccusa nog, KOHTPONEM yibTpas3Byka
obecneymBaeT BbICOKME MokasaTenm ycriexa
(11, 12), ogHaKko y 3TON MEeTOANKU eCTb CyLle-
CTBEHHbIE OFPaHUYEHMUS, BKJIIOHAA CHUXEHME
rnokasatesnen ycnexa y 60/ibHbIX, MOnyyatoLmx
ONNTENbHYIO  aHTUKOAryngaHTHYIO Tepanuio
(11, 15) n pnnuTenbHylO KOMMNpPEecCcuto, 4acTto
BbI3bIBaOLLYO AnckomdpopT n 6onb. MHorga
rnocne MnPMMEHEHUA KOMMPECCUMOHHON Tepa-
MAnM NPOUCXOOAT peunavBbl, TPebylolwyre Ho-
BbIX MOMbITOK KOMMAPECCUN WM XUPYPrnyec-
Koro BmMewatenbctBa (16). Bbonee ToOro,
nceBO0aHEBPU3MbI C OTHOCUTENIBHO XECTKNMU
GOUOBPO3HLIMU CTEHKAMU TPEOBYIOT ANIUTENbHOW
M CUJTbHOM KOMMPECcCcumn, KoTopas MOXEeT CNpo-
BOLMPOBAaTb Pa3BUTNE OKKJIIO3UU pagmasbHbIX
apTepuin Manoro gmameTpa, HeCMOTps Ha u1c-
MoJsib30BaHME yIbTPa3BYKOBOIrO KOHTPOJIA, Tak
KakK npekpalleHve KpoBOTOKa B paanalibHOWN
apTepum BO BPEMS KOMMPECCUU, Tak Xe Kak
M OnuTesnibHas KOMMPECCcUs apTepun, SBsoT-
CS MPU3HaHHbIMK HakTopamMmn prUcka pa3BUTUS
okkno3umn (17, 18).

BeseneHve tpombuHa B Mewok MAPA nog
KOHTPONEM ynbTpa3Byka — ObicTpas 1 6onee
adpPeKkTMBHAA MEeToamka, noaxoasiliasi noyTum
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BCeEM OOJIbHbIM, Aaxe MnosyqalolmMm aHTUKoa-
rynsHtbl. OgHako NpsiMoe BBEAEHME TPOMOMHA
B MELWOK rCEeBOOAHEBPU3MbI COMPSXKEHO
C onpepeneHHbiM puckom. CnyyariHoe nonaga-
HMe TpoMbMHa B 61M3PaCrOSIOXKEHHbIE KPYMHbIE
apTepun MOXeT NPUBECTU K Pa3BUTUIO TPOMBO-
ambonun B gUcTasnbHbIX OTAENax apTepuanbHO-
ro pycna v Bbi3BaTb HEkpo3 (19). B HepaBHO
onybnukoBaHHOW paboTe |. Zegri n coaBT. onn-
caH cnyvar 6ecCUMMTOMHO OKK/I3UW paau-
anbHOW apTepuM nocne BBeAeHUS TPOMOUHA
B Mewok lMAPA (2). L.G. Teh un K. Sieunarine
onucanu cnyyan BBegeHnsa TPomMOmHa B NCEB-
JOaHEBPU3MY BMCOYHOMN apTepuun, rnocne Ko-
TOPOro HEOXUAAHHO pPas3BUINCL CyO0pPOru
M HEKPO3 MSArKUX TKaHew ceBoaa dyepena (6] ).
B pa6ote A. D’Achille n coaBT. npencrasneH
cnyyan, korga uHbekums Tpomb6uHa B MAPA
Bbi3Bana AuUCTalibHble N3MEHEHUSA KOXHOro
MoKpoBa, ykasblBawllive Ha ambonmnsauuto
ANCTanbHOro CerMeHTa cocyaa rnocne BeposiT-
HOro nonagaHumsa TpomMbuHa B apTepuanbHblii
KpoBoTOK (20). Cpeaun opyrnx onvcaHHbIX OC-
JIOXKHEHUI Yalle BCero yrnomMmHatloTcs aHadu-
nakcmsa (21) nnan reHepannsaoBaHHas Kpanuve-
HMua (22) nocne NHbekuumn ObliYbero TPOMOUHA
1 paspbiBa ncesnoaHeBpu3mbl (19).
MpuMHMMas BO BHMMaHME BCE YMNOMSAHYTbIE
Bbllle MPO6GSEMBI, Mbl PeWUaIn MpuberHyTb
K MpepbiBaHMIO KPOBOCHabXeHns Mmewuka MNMAPA
nyTeM BBEOEHWSI B NPOCBET paananbHOM apTe-
pumn nHTpoabiocepa 6 F onga nepekpbiTus WenKn
MAPA v 3awuTtbl pagmanbHOW apTepun OoT
OCJIOXKHEHW, CBA3AHHbIX C BHELLUHEN KOMIMpecC-
CuUen, Hanpumep OKKM3mn. 3acTon KpOoBU
B Mellke MNMAPA obneryaet koarynsiumio, KOTo-
pas nNpMBOAUT K OKKJ/IIO3UM W paspeLleHuto
MceBO0aHEBPU3MbI, HE TPeOys BHELLUHEN KOM-
npeccumn. bonee Toro, Npn HEO6XOOMMOCTU Mbl
MOXeM BBECTM TPOMOUH B MeLuok MNMAPA nocne
MOKPbITUSA LLUENKN MHTPOABIOCEPOM, HYTO yCTpa-
HUT pUCK nMonagaHusa TpomObuHa B apTepualib-
Hbli KPOBOTOK. B LenomM MOXHO ckas3aTb, 4TO
apTepuvanbHbii UHTPOAblOCcEp paboTaeT Kak
BPEMEHHbIN NMOKPbLITHIA CTEHT, KOTOPbLIA MOXHO
yoanuTb rnocne ycrnewHoro 3akpbitmsa [MAPA.
Mpwn Koppekunn ncesooaHeBPU3M KPYMHbIX ap-
TEePUIN YCMELLHO MNPUMEHSAINCE CTEHTbI C NOKPbI-
TUEM, YCTaHOBJIEHHbIE HA MOCTOSHHON OCHOBE
(23), ogHako B paamanbHbIX apTepusx, Yyen aua-
MEeTp B CpedHEM He npeBbiwaeT 2,5 MM, umcC-
MoSIb30BaHME NMOCTOSIHHBLIX CTEHTOB C MOKPbITU-
€M NpeacTaBNsieTcsa pMckoBaHHbIM. Ecnn apTe-
puanbHbI MHTPOABIOCEP OCTAETCs B MPOCBETE
apTepun HaZoIro, TO MOCNE ero yoaneHusa gns
npenynpexneHns 3akpbiTusa paamanbHOn apTe-

pun cnenyeTt UCMonb30BaTb COOTBETCTBYIOLLME
MEeTOOVKWN AN A0CTMXKEHNS reMmocTasa (24).

B onucaHHoM cnyyae passutuio NAPA mor-
na nocnocobcTBOBaTh AJIMTENIbHAA CUCTEMHASA
aHTMKOarynsHTHas Tepanus, KoTopasl, No BCEWN
BMOMMOCTW, CcTana NpUYnNHON HeanekBaTHOro
remMoctasa B MECTE MyHKUMU paananbHOn
apTepum 1 cosgana ycnoBus ongd nepcuctnpo-
BaHMSA COOOLLEHUS MeX Oy OCHOBHOM apTepuei
1 MeLLKOM ncesaoaHeBpuaMebl. PaHee N. Collins
M COaBT. OTMEYasim, 4TO NOTeHUMasIbHbIM 00Y-
cnosnmeawwmm ¢daktopom passutusa MAPA
SABNFETCHA CKOpee MNoJiIHad aHTMKOoarynsunoH-
Hada Tepanus, a He HeaaekBaTHasa KOMMNpPeccus
(8). XoTa y 60nbHbIX FPYMAMbl BbICOKOrO pucka
BO n3bexaHne remopparm4eckmx 0CNoXKHEHUIA
NPennoYTUTENIbHEE UCMONL30BaTh TPaHCPaaN-
aJIbHbI OOCTYMN, NPOAO/IKAIOWAACA aHTUKOoa-
ryfsgHTHas Tepanusa MOXET npegpacnonarartb
K passutuio NMAPA. InntenbHas HEOKKIIIO3UPY-
IoLlaa remoctaTtuyeckasa KOMMNpPeccus, a Takke
Apyrve Mepbl, HarnpMMmep MCnoib30BaHUE UH-
TPOALIOCEPOB MEHbLLUErO AMamMeTpa, BPpeEMEH-
HOEe MpepbiBaHME aHTUKOArylgHTHON Tepanun
n HabnwoageHne 3a MMAPA (nanbnaumsi mecta
NyHKUMKW paguanbHon aptepun, Y3WM) B otaa-
JIEHHbIE CPOKW MOcnAe npouenyp, MoryTt cno-
cobCcTBOBaATb CHWXEHUIO 4YaCTOTbl Pa3BUTUS
MAPA v yny4ieHunio ee paHHero BbiiBNEHNS.

HecmoTps Ha xopowwue pesynbraTbl UC-
MoJIb30BAHNS METOOMKMN BPEMEHHOW OKKITIO3UN
pagvianbHOW apTepun C MOMOLLbIO apTepuanb-
HOr0 MHTpPOAblOCEPA ONS HEXUPYPIrNYECKOWN
Koppekummn MAPA, HeKOTOpble BOMNPOCHLI OCTa-
IOTCSl HEpPELUeHHbIMU 1 TPebyloT AanbHerLwero
U3y4YeHUs, a UMEHHO: onpeaesieHne onTmmalb-
HOro COOTHOLUEHUSI AMaMETPOB MHTPObOCE-
pa/pagnanbHOi apTepum, CpoOK NpebbiBaHUS
VHTPOAbIOCEPA B apTepun Osis 4OCTOBEPHOro
3akpblTUa NMAPA, MOHUTOPWHI MOC/E yCMNeLHO-
ro 3akpbitua MNMAPA.

3akJiioyeHue

BonbHblie, Mony4yawme MOCTOAHHYIO aHTU-
KOarynsiHTHylO Tepanuio nocne TpaHcpaamnanb-
HbIX MHBA3UBHbLIX NPOLEAYP, MOIyT HYXAAaTbCS
B Oonee TWATENbHOM MOHUTOPUHre rocne
yOaneHus nHTpoasiocepa 1 NpoBeLeHNs remMo-
ctasa. Mbl npegnaraemM opuUrmHanbHyO MeTo-
ONKY 3aKpbITUS MCEeBO0AHBPU3M pagmasibHON
aptepum nytTeMm BBEOEHUS apTepuasibHOro
MHTPO4bIOCEPA B MPOCBET paananbHON apTe-
pUn B CO4ETAHUM C MEXAHMYECKON KOMMPECCU-
el NN NHbekunen TpoMbunHa. Mcnonb3oBaHmne
3TON METOOMKN MOXET NOBbICUTb 3¢ PpekTnB-
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Radial artery pseudoaneurysm (RAP) is a
rare complication of Transradial Interventions
(TRI) and can occur as a sequela of arterial wall
trauma and inadequate hemostasis after TRI.
According J. Lemaitre et al only 22 cases of
RPA have been reported in world literature until
2006 (1). In arecent publication only 5 cases of
RAP were detected after 16 808 TRI (3 out of
10,000 catheterizations, 0.03%) (2), that are
significantly less (0.6%) when compared to fre-
quency of femoral pseudoaneurysm complicat-
ing femoral access (3). The vast majority of RAP
cases occurred because of iatrogenic arterial
wall trauma (e.g., radial artery puncture and
cannulation) and their incidence may increase
in the future due to growing popularity of TRI.

Treatment of RAPs has evolved through the
years. Initially surgical treartment was the
dominant form of management for RAP.
Subsequently, many cases have been treated
with ultrasound-guided mechanical compres-
sion. Recently, thrombin injection under ultra-
sound guidance has become the preferred
treatment method.

We describe an original technique for treat-
ment of RAP using ipsilateral radial artery cath-
eterization with long introducer sheath place-
ment and gentle mechanical compression iso-
lating the pseudoaneurysm with resultant
cessation of flow in the sac, thrombosis and
subsequent closure.

Case presentation

A 68-year-old man with previous posterior Ml,
persistent atrial fibrillation, hypertension, and mod-
erately depressed left ventricular function (EF = 0.44)
was admitted with life-style limiting CCS class llI
angina. Diagnostic coronary angiography and pos-
sible PCIl was planned using radial access. He un-
derwent cardiac catheterization from the right radial
using Terumo 16 cm 6F sheath. Radial artery had
anomalous origin from middle segment of brachial
artery. Coronary stenosis were identified in the right
coronary artery and PCIl was planned as a second
stage in 2-3 weeks. At the time of diagnostic exami-
nation patient was on warfarin therapy and addi-
tional clopidogrel was prescribed for the forthcom-
ing PCIl procedure. The International Normalized
Ratio (INR) at the moment of angiography was 1.09.
The sheath was removed and hemostasis was
achieved using TR band (Terumo). Patient was dis-
charged 6 hours after diagnostic procedure and
a small hematoma was noted after removal of hemo-
static device without any signs of bleeding.

The patient was readmitted 1 month later with
painful 6 x 4 cm pulsatile mass over the volar aspect

of the right wrist just proximal to the previous radial
puncture site (Fig. 1). This swelling appeared
48 hours following discharge after lifting a heavy
object with the right hand. A systolic bruit was audi-
ble over the mass and duplex ultrasonography dem-
onstrated an oval-shape dual chamber pseudoa-
neurysm with 49 x 38mm dimensions partially filled
with thrombotic mass. Pseudoaneurysm sac was
connected to the radial artery lumen through a long
(6mm) and narrow (2mm in diameter) neck (Fig. 2).
Radial artery was patent and INR at the time of re-
peat hospitalization was 1.57.

At this point we contemplated a combined strat-
egy of PCI of right coronary artery (RCA) and repair
of RAP.

We decided to use the affected radial artery as
the access site for PCI, because ultrasonography
indicated presence of sufficient length and diameter
of intact artery distal to RAP for puncture and cath-
eterization. After successful puncture of radial artery
distal to RAP small vessel dilator (5F) was inserted
into RA lumen and retrograde radial artery angiogra-
phy was performed using low pressure manual con-
trast injection. Radial artery angiography confirmed
RA patency and extreme deviation of anatomic
course at the site of RAP was seen with the signs of
radial artery stenosis as a result of extrinsic RA com-
pression (Fig. 3 a). Pseudoaneurysm was visualized
with turbulent blood flow into aneurysm sac with di-
mensions 38.7 x 36.8 mm according QCA measure-
ment. After advancing a 0.014” coronary guidewire,
a long 21cm 6F hydrophilic introducer sheath
(Terumo) was placed covering the neck ofRAP there-
fore isolating the aneurysm sac from the blood circu-
lation (Fig. 3 b). PCI RCA was performed through the
6F sheath (procedure duration 34 min) and sheath
was left in RA lumen after completion of PCI for
8 hours. Additional mechanical compression was
applied at the RAP site.

Radial artery angiography before sheath removal
demonstrated RA patency with clean contours and
complete closure of RAP without any signs of leak-
age into the RAP (Fig. 3 c). Vascular sheath was re-

Fig. 1. Image of pulsatile swelling of the right wrist just
proximal to the previous puncture point of radial artery
(arrow).
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Fig. 2. Duplex ultrasonography demonstrated dual
chamber (arrowheads) pseudoaneurysm of radial artery
(RA) with turbulent blood flow and narrow neck
connection (arrow) with RA lumen. The Pseudoaneurysm
sac partially filled with thrombotic mass.

moved and patent hemostasis technique was used
with TR band (Terumo). After releasing of mechani-
cal pressure patient was discharged from the hospi-
tal following 2 hour monitoring.

Duplex ultrasonographyat 2 month follow-up re-
vealed persistent closure of RAP and good patency
of radial artery. Swelling decreased markedly and
was painless (Fig. 4).

Discussion

Pseudoaneurysms are recognized as a com-
plication of arterial catheterization and are usu-
ally caused by disruption of arterial wall with
hematoma formation between arterial adventi-
tia and surrounding tissues. Arterial blood flow
under high pressure creates cavity outlined by
inflammatory cells and fibroblasts subsequent-
ly replaced by fibrous tissue and the inner sur-
face covered by endothelium.

Development of femoral artery pseudoaneu-
rysm (FAP) is described well in literature with
a reported incidence of 0.2% for diagnostic and
8% for interventional transfemoral procedures
(4, 5). In contrast, the real world incidence of
radial artery pseudoaneurysm is unknown,
probably because of lower incidence and un-
derreporting. During the period of 2003-2015
in our institution we detected only 4 RAP cases

out of 17,204 diagnostic and interventional
transradial catheterization procedures (0.02%).
Many small postcatheterization pseudoa-
neurysms tend to spontaneously thrombose
over time (5). However, large pseudoaneurysm
which do not thrombose spontaneously, should
be treated, because potential complications of
RAP may be nearby venous compression,
thromboembolism and rupture with significant
bleeding requiring urgent surgery (6, 7). Until
recently, the standard technique of treatment
has been surgical repair (radial artery ligation,
patch angioplasty using vein segment, RAP li-
gation and excision with end-to-end anastomo-
sis) (8-10). During the past decade several
minimally invasive methods has been intro-
duced that have largely replaced surgical treat-
ment. Most common techniques are ultra-
sound-guided compression (2, 11, 12) and
percutaneous thrombin injection into RAP sac
under ultrasound guidance (2, 13, 14).
Ultrasonographically-guided compression
is associated with a high success rate (11, 12),
but this technique also has a significant limita-
tions, including decreased success rate for
patients taking long-term anticoagulation the-
rapy (11, 15) and prolonged compression time,
often resulting in patient discomfort and pain.
Sometimes there are recurrences after com-
pression therapy subsequently requiring further
compression attempts or surgery (16). Moreover,
pseudoaneurysm with relatively rigid fibrous wall
require prolonged forceful compression that
may cause occlusion of small caliber radial ar-
teries, despite using ultrasound control, as ces-
sation of radial artery flow during compression
has been identified a risk factor for subsequent
radial artery occlusion (17), as well as prolonged
compression of the artery (17, 18).
Ultrasound-guided thrombin injection is a
quick and more effective technique in almost all
cases even in patients with anticoagulation ther-
apy. However, direct thrombin injection into
pseudoaneurysm sac is not without risk. The
unattended escape of thrombin into adjacent
main artery can result in thromboembolism to
the distal arterial bed, resulting in necrosis (19).
In recent publication Zegri et al described a case
of asymptomatic radial artery occlusion after
thrombin injection in RAP sac (2). Teh et al de-
scribed a case of thrombin injection into tempo-
ral artery pseudoaneurysm with unexpected
outcome of seizure and scalp necrosis (6).
In another publication D’Achille et al presented
a case where thrombin injection in RAP sac led
to distal skin changes suggesting distal vessel
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Fig. 3. Radial artery angiography before and after second stage PCI.

a - retrograde angiography after distal punction (puncture point indicated by arrow) and catheterization of radial artery
with 5F dilator confirmed duplex ultrasonography findings. Note significant deviation of anatomic course and stenosis
of radial artery at the site of RAP compression;

b - location of long 6F sheath (tip is shown by arrow) in radial artery until its ostium. Connection point between RAP
sac and main artery covered by Sheath body. Faint opacification of RAP sac indicated by arrowheads;

¢ — before sheath removal control retrograde radial arteriography revealed restoration of arterial lumen and absence of
pseudoaneurysm sac filling.

Fig. 4. Follow up result 2 months after initial procedure
of RAP treatment.

a — picture of forearm demonstrated markedly reduction
of swelling volume. Initial and repeat puncture point of
RA are indicated by arrowhead and arrow, respectively;
b — control Duplex Ultrasonography demonstrated patent
radial artery (RA) without compromise of blood flow.
Residual cavity of RAP was still detected filling with
thrombotic mass and liquid, but without communication
between RA and residual RAP sac.
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embolization after possible thrombin entry in
arterial circulation (20). Most other reported
complications included anaphylaxis (21) or
generalized urticaria (22) after bovine thrombin
injection and pseudoaneurysm rupture (19).

Taking into account all issues mentioned
above, we decided to use of lumen-based flow
interruption in the RAP sac using insertion of 6F
arterial sheath into radial artery covering the
RAP neck and protected the radial artery against
external compression related consequences,
such as radial artery occlusion. The stasis of
blood in RAP sac facilitates coagulation caus-
ing occlusion and resolution of pseudoaneu-
rysm, without the need of external compres-
sion. Moreover, if needed we can safely inject
thrombin into RAP sac after covering RAP neck
by the sheath without the risk of thrombin entry
into the arterial circulation. In general, arterial
sheath acts as a temporary covered stent,
which can be removed after successful closure
of RAP. Permanent covered stents has been
utilized with good results in treatment of pseu-
doaneurysms of large caliber arteries (23), but
in radial artery with mean diameter less than
2.5 mm use of permanent covered stents
seems may be risky. For prevention of radial
artery closure after long dwell time of the arte-
rial sheath, patent hemostasis technique should
be used after sheath removal to prevent radial
artery occlusion (24).

Possible contributing cause of RAP forma-
tion in our case was long-term systemic antico-
agulation therapy, which likely resulted in inad-
equate hemostasis at the site of radial arterial
puncture and facilitated persistent communica-
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CpepHeoTganeHHble KTUHUYECKHE PEe3YbTaTbl
OL,eHKH TPOMOOIUTUUECKHUX NpenapaToB
PoprenusuH® u Metanuse®

B uccnepgosaHun PPUIOM1 B pamkax
¢hapMaKOMHBA3WBHOW CTpATEruM IeUeHUs OCTporo
UH(apKTa MHOKapAaa ¢ NogbeMoM cermeHTa ST

A.l. KoneanHckunii', 10.B. Muxeesa?*, A.M. CemeroB?, C.C. Mapkunr?®, B.A. Mapkos*

'Kagenpa kapanonorum, PeHreHaHA0BaCKYISIPHbIX Y TNOPUAHbIX METOAOB ANarHOCTUKU U JIEYEHUS]
¢akynbTeTa HernpepbIBHOro MeanLMHCKoro obpasoaHus G@rAOY BO “Poccurickuii yHuBepcuTet
Apyx6bl Hapoaos”, Mockea, Poccusi

2@rA0Y BO “Poccurickunii yHuBepcuTeT aApyx6sl Hapoaos”, Mocksa, Poccus
8000 “CynpaleH”, Mocksa, Poccusi

4 “HayyHo-unccrienoBatebCkuii UHCTUTYT kapanoaorin” OIBY “ToMCKui HaumMoHasIbHbI
ncenenoBaTesibCkui MeanUNHCKUM LLeHTP Poccuirickon akagemmnn Hayk”, Tomck, Poccust

Llenb nccnenoBaHns: OLEHUTb OAHONETHUE PE3YJIbTaTbl Y KIIMHNYECKNE UCXOAbl MHOIMOLLEHTPOBOIr0 PaHAo0-
MUW3UPOBAHHOIO KJIMHUYEeCKoro uccaenoBaHns ®PUOM1.

Marepuan n metoasl. ViccnegoBaHne ®PUJOM1 npoxoawno B 11 kamHnYyeckux LeHTpax Pd B nepuos
2014-2016 rr. B nccnenoBaHune 6b110 Bkao4eHO 382 nauveHta ¢ OVMMMnST, koTopbie nyTeM paHgoMu3aLmm
““meroaom KoHBEPTOB” Gbl/IV MOPOBHY pacrpenesieHsl B rpyrsi @optennsnHa® n Metanuse®. Tpomboan3nc
COrMPOBOXAAJICS] aHTUKOArYJISHTHOWV 1 ABOVHOM aHTarperaHTHoOM Tepanuveri ¢ nocaeayowmm YKB.

lMyTem TenepoHHOro KOHTaKkTa OLeHNBaINCh OAHOETHUI CTaTyC NaLneHTOB, CMEPTHOCTb OT JIOObIX MPUYUH,
Bksoyass CC3, rocnurann3alnmio v 0HOIETHIO BbIXXUBAEMOCTb.

Peaynbrartbl. OgHoneTHuii ctatyc 6bi1 onpeaeneH y 186 (97,4%) na 191 nauymweHta B rpynne doprennsnHa®
ny 185(96,9%) n3 191 naymerta B rpynne Metanunse®. OaHONETHSISI CMEPTHOCTb OT JII0O0V MPUYNHBI COCTaBUIa
5,9 1 6,5% B rpynnax ®optennsnHa® n Metannse® cootBeTcTBeHHO (p = 0,83; OLLI 0,91; 95% [N 0,42—-1,98).
OnHonetHsass cmepTHocTb oT CC3 B rpynne doptennsnHa® coctaBuna 5,4%, B rpynne Metanmse® — 6,5%
(p=0,67; Ol 0,83; 95% AN 0,37-1,83).

CmMepTHOCTL OT /11060Vi npuydnHbl Mexay 30-m aHem v 1-m rogom B rpyrnne PoprenmnavHa® binay 2,2%, y 1,6%
ot CC3, B rpynne Metannse® —y 2,7%, y Bcex — ot CC3.

OnHOEeTHSS BEIXXKMBAEMOCTb Oblsia BbICOKOV v cocTaBunia 94, 1 1 93,5% B rpynnax doptennsvHa® v Metannse®
COOTBETCTBEHHO.

3aknwyenne. OaHoneTHue pesynbTatbl nccaenoBaHns GPUAOM1 nokasann apgdekTmBHOCTL 1 6e3onac-
HOCTb OZHOKPAaTHOIro 60/1t0CHOro BBeAeHVs npenapara PoprennavH® B pamkax papmMakoHBa3nBHOM cTpaTe-
rvm nedeHusi 6osbHbIx OVMIMnST, a Takxke cpaBHuMbIe ¢ MeTann3e® KIMHUYEeCKNE NCXOAb!, BKITHO4asi BbICOKYHO
BbIXVMBAEMOCTb U HU3KYIO CMEPTHOCTb 0T CC3.

KnroueBble cnoBa: ocTpbivi MHaPKT Muokapaa ¢ noabemMom cermeHta ST, @optennsnH®, Metannse®, gpap-
MaKOVHBa3VBHasl CTPAaTerus, OAHOJIETHUE PE3YIbTaThl

Mid-term clinical results of thrombolytic drugs
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ST-segment elevation myocardial infarction

A.G. Koledinsky', Yu.V. Mikheeva?*, A.M. Semenov?, S.S. Markin®, V.A. Markov*

"Department of Cardiology, Endovascular and Hybrid Methods of Diagnostics and Treatment at the
Continuous Medical Education Faculty of the Peoples’ Friendship University of Russia, Moscow,
Russia

CpenHeoTtaaneHHble KIIMHNYEeCKNE pe3ysibTaTbl OLIEHKU TPOMOOSIMTUYECKUX MPernaparoB 19
doprennsnH® n Metannse® B nuccnenosarvs GPYOMI...



KAPOWNOJIOIMs

2Federal State Autonomous Institution of Higher Education Peoples’ Friendship University of Russia,
Moscow, Russia

3Limited Liability Company SupraGen, Moscow, Russia

4Research Institute for Cardiology Federal State Budgetary Institution Tomsk National Research
Medical Centre of Russian Academy of Science, Tomsk, Russia

Aim. To assess the one year results and clinical outcomes of multicenter randomized trial FRIDOM1.
Materials and methods. The FRIDOM1 trial was performed in 11 Russian clinical centers since 2014 till 2016.
Three hundred eighty two STEMI patients were equally randomized in Fortelyzin® and Metalyse® groups.
Thrombolytic therapy was coupled with anticoagulant and dual antiaggregant treatment followed by
percutaneous coronary intervention (PCI).

By phone contact the one-year patient’s status was assessed as well as all-cause mortality, including
cardiovascular mortality, hospitalization and a one-year survival.

Results. One-year patient’s status was available in 186 of 191 (97.4%) in the Fortelyzin® group and in 185 of
191 (96.9%) patients in the Metalyse® group. One-year all-cause mortality rate constituted 5.9% and 6.5%
in the Fortelyzin® and Metalyse® groups, respectively (p = 0.83, RR — 0.91; 95% CI — 0.42-1.98).

One-year cardiac mortality was 5.4% in the Fortelyzin® group and 6.5% in the Metalyse® group (p = 0.67, RR —
0.83; 95% CIl — 0.37-1.83).

All-cause mortality between Day 30 and Year 1 constituted 2.2% in the Fortelyzin® group (cardiovascular
mortality rate — 1.6%), all-cause mortality in the Metalyse® group was 2.7% (all patients died from the
cardiovascular causes).

One-year survival was high and constituted 94. 1% and 93.5% in Fortelyzin® and Metalyse® groups, respectively.
Conclusion. One-year FRIDOM1 trial results showed that single bolus administration of Fortelyzin® as a part of
pharmacoinvasive treatment strategy in STEMI patients is effective and safe and has similar clinical outcomes

including high survival rate and low cardiovascular mortality.
Keywords: STEMI, Fortelyzin®, Metalyse®, pharmacoinvasive strategy, one-year results

BeepeHue

dapmakonHBasmeHaa ctpaterua (PUC):
Tpombonutuyeckas tepanusa (TJIT) ¢ nocneny-
IOWMM MAAHOBbIM WAW CnacuTesnbHbIM 4Ypec-
KOXHbIM KOPOHapHbIM BMeLuaTesibcTBoM (HKB)
B COOTBETCTBUWN C MeXAyHapoAHbiMU U Poc-
CUNCKUMMN KITMHUYECKMMUN PEKOMEHAALNSIMN
aBngeTcd BTOpou nocne nepsmnyHoro YKB BbI-
COKO3(pPeKTNBHON cTpaTermen penepdpysnmn
Mpv OCTPOM MHGapKTE MMokapaa ¢ NogbEMOM
cermenTa ST (OMMRST) (1, 2).

B nccneposaHnu @PNOOM1 B pamkax PUNC
n3yyvann NnpMMeHeHne TPOMOONINTUYECKMX Npe-
napatoB doptenmanH® n Metannse® y 60nb-
Hbix OMMRNST B nepBble 12 4 OoT Ha4yana 3abo-
neBaHus. PeaynbTatbl nccnenoBaHus Oblin
onybnmkoBaHbl paHee (3).

MepBuYyHaAss KOMOWHMPOBAHHAA KOHe4yHas
Touka B uccnepgosaHunm OPUOOM1 yepes
30 gHen nocne paHgomMm3aumm cocTasnsna
CYMMY CMepTel OT NI0ObIX NPUYNH + MOBTOPHO-
ro mHpapkrta mMuokapga + KapOoMOreHHoro
woka. Yepes 30 gHen nepBrYHaAst KOMOUHUPO-
BaHHaA KOHEeYHas Toyka okasanacb OAMHAKO-
Bo B rpynnax doprtenusamHa® n MeTtannse®
n coctaBuna 12,63 n 12,56% coOTBETCTBEHHO
1 Oblna cpaBHMMA C NOA0OHOW KOHEYHOW Tou-
kon B uccneposaHnm STREAM — 12,47% (4).

B wuccnepoBaHun STREAM B rpynne
MeTannse® B nepsble 30 gHeN nocne paHOo-
Mmn3auum oT cepaeyHO-cocyamcTbix 3abonena-
Hui (CC3) ymep 31 (3,3%) naumeHT, B Te4eHne
1 roga — 38 (4,0%) nauyeHToB (5). CmepTb OT
nobon npuymHbl B mnccnegoBaHun STREAM
B rpynne MeTtanmnse® B nepsbie 30 aHen cocTa-
Bmna 43 (4,6%) naumeHTa, B TedeHne 1 ropa —
63 (6,7%) naumeHTa. Takum obpasom, B UC-
cnegoBaHun STREAM OCHOBHOE 4MCNO CMep-
TeNbHbIX NCXOO0B, KaK OT 06O NPUYKMHBI, Tak
1 ocobeHHo oT CC3, npmxoamnochk Ha nepebie
30 gHel nocne paHaoMmMsaLun.

Lienbto HacTosLen padboTbl ObIIO N3yYeHne
O[HOJNIETHMX PE3YNbTAaTOB U KIIMHUYECKNX UC-
X0O0B B rpynnax doptenmanHa® n Metanmse®
B nccnegosaHum PPUAOM1 B pamkax OPUNC
nevyeHusa 6onbHbix OMMRNST.

MaTtepuan n metoabl

MpoTOKON KJIMHNYECKOrO WCCeaoBaHus
OPUOOM1T (PopTennsnH® B PaHoomMmnanpo-
BaHHOM WccnepoBaHun JOrocnuTtanbHOro
(mnn paHHero) TpomMmbonuauca B CpPaBHEHUU
¢ Metannse®) (NCT02301910 Format 1) 6bin
ono06peH Munsagpasom Poccum n CoBeTom no
atuke MuH3gpaBa Poccun, nokanbHbIMU 3TU-
YECKMMU KOMUTETaMU KIIMHUYECKUX LIEHTPOB
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Puc. 1. lNpoeepka runotesbl “He MeHbLUEN 3P EKTUB-
HocTu” npenapata ®opTennanH® (NpuBeaeHbl ABYCTO-
poHHue 95% ON).

M MNOIHOCTbIO COOTBETCTBYET 3TUYECKMM HOpP-
Mam XenbCuHCckoW peknapaumn mn ICH GCP
(Paspewenne MunsgpaBa Poccun Ne 261 ot
16.05.2014).

Mepen BKAOYEHMEM B UCCNEeOOBaHMe BCe
naumeHTbl noanmcanu GopmMy MHGOPMUPOBAH-
HOrO corfacus Ha y4acTue B MccnegoBaHun.

B nccneposann ®PNOOM1 npuHsano y4a-
cTne 382 nauueHTa, C y4eToOM BO3MOXHOCTU
10% BbIObIBaHUSA, B 11 KIIMHNYECKMX LEHTPax —
no 191 naumeHty B rpynnax doprtennsuHa®
n MeTanmae®. MNepBbii NAUNEHT Obll BKJIOYEH
27 okTaopsa 2014 r., nocnegHuin — 24 wions
2016 r. 361 naumeHT nony4mn TJIT Ha paHHEM
rocnmTtanbHoM 3Ttane, 21 — Ha gorocnuTanb-
HOM 3Tane B YCNOBUSAX CKOPON MeOULMHCKON
MOMOLLN.

NceneposaHne ®PNOOM1 Obino 3annadu-
pPOBaHO Kak uccnegoBaHue “He MeHbluen ad-
dekTnBHoCTN” (non-inferiority study) ¢ oueH-
KOW OCHOBHbIX PE3yNbTaToB MO “HaMepeHuto
neunTtb” (intention to treat).

Bce 382 paHOoMM3MPOBaHHbLIX MauueHTa
UMENN KNAaCCUYECKNIN aHTMHO3HbIN MPUCTY,
HayaBLUMcA He Oonee 4yem 3a 12 4 0o BBeOe-
HUa TpomMmbonutnkos. ¥ 381 nmaumeHTta (190 —
B rpynne doptenusmHa® n 191 — B rpynne
MeTann3e®) oTtMeyeH nogbemMm cermeHta ST
6onee 1 MM B OByx 1 Bonee nocnenoBaTesibHbIX
OTBEOEHUSAX OT KOHEYHOCTEN 1/unmn bonee 2 MM
B rPyOHbIX OTBeAEeHUsX, Y 1 naumeHTa nHpapkT
Munokapga (MM) He conpoBOXaancsa NogbLEMOM
cerMmeHTa ST (AaHHbIN NAUUEHT OblN UCKJTIOYEH
13 JanbHenLwero aHanmsa ap@OEeKTUBHOCTH).

Bce Bk/lOYEHHbIE B UCCNenoBaHME NauyieH-
Tbl NOMyYann nevYeHne Ha LOrocrnmTasbHOM U
rocnutagbHOM 3Tanax, KOTOpOe Bko4Yano
npPMeM aueTuncannmumMiaoBON KNCAOTbI, KNOMNu-
norpena, HedpakuMOHUPOBAHHOIO UM HN3KO-
MOJIEKYNISIPHOIO FrenapmHa B CTaHA4apTHbIX O0-

3upoBkax, ®dopTtenuamHa® nnm MeTtanuse®.
CnacutensHoe YKB npoBogunocb B cnydae
HeadpdeKTMBHOro Tpombonmanca m naaHoBoe
YKB — yepe3 3-24 4 nocne npoBeaeHUs TPOM-
6onuanca, COMPOBOXOAIOLEFOCS MOJIOXMN-
TenbHonm IKI-guHamukon. MNpu HanMuum no-
KasaHun nposoaunock YKB co cTeHTUpoOBaHU-
eM UHPapPKT-CBA3aHHOW KOPOHAPHON apTepun
(NCKA).

dopTennsnH® Beogunca B nose 15 Mr BHe
3aBUCUMMOCTU OT Macchl Tena 6010COM B TeYe-
Hne 10-15 ¢, MeTtannse® 6ontoCcomM — B J03€
30-50 Mr B 3aBMCMMOCTW OT MaccChl Tena, Co-
rMacHO MHCTPYKUMX MO MeAWUVHCKOMY Mpu-
MEHEHMIO.

MepBu4yHbie KpUTEPUN IDDEKTUBHOCTU W
6e3onacHocTy NoapobHO onuncaHbl paHee (3).

B nccneposaHum ®PNOOM1 oueHka “He
MeHbLlen addekTMBHOCTM” NpoBOAUIACH
Mo pasHuLEe O0CTUXeHN penepdysnm No Kpu-
Tepuam TIMI 2 + TIMI 3 B rpynnax doptenn-
3nHa® n Metannse®.

PasHuua B OOCTUMXEHMM BOCCTAHOBIEHUS
KpoBoTOKa Mo AaHHbiM KAI TIMI2 +TIMI 3
c 95% poBepuTenbHbiM MHTEpBasiom (AN)
B rpynnax ®optennsuHa® n Metannse® (pas-
H1ua abconoTHOro pucka) coctasmna 0,81%,
95% AW o1 -10,39 no 8,72%, 4yTo NnoaTBEPAU-
IO NpOBEPSAEMYIO B MUCCNefoBaHUM TUMnoTesy
“He MeHbLuen 3pPEeKTUBHOCTU”, Tak Kak NeBbIN
95% [N pasHuLpbl aDCOMOTHbIX PUCKOB HE Bbl-
XOOWN 3a npenenbl rpaHuusl, paBHon 12,5%
(puc. 1).

B nccnepgoBanHun ®PUIOM1 He Obino OT-
MEYEHO BHYTPUYEPEMHbIX KPOBOUSAUSHUIA
B 00eunx rpynnax; no ogHoMy 60JIbLLOMY KPO-
BOTEYEHUIO B KaXAOM 13 rpynn, notpeboBas-
wemMy nepenuBaHus Kposu. Manbix KpoBoTe-
YyeHunn BbIsI0 OOCTOBEPHO MEHbLUE B rpynne
dopTennsnHa® — 3,7% no cpaBHEHUIO C Ipyn-
non Metannze® — 10,5% (p < 0,02).

MHoOroueHTpoBOE pPaHOOMM3NPOBAHHOE
KIMHn4yeckoe uccneposaHne PPNOJOM1 no-
Kazano, 4To OAHOKpaTHoe OOoslocCHOEe BBene-
Hne npenapata doptenusnH® B gose 15 mr
aBnsieTcs He MeHee a3 PeKTMBHBIM 1 6esonac-
HbIM, YEM NMpUMEHeHne npenaparta Metannse
B no3e 30-50 mr B pamkax ¢papmMakonHBa3MB-
HOW cTparterum nevyeHus 6onbHbix OMMMNST He
nosgHee 12 4 ot Hayana 3aboneBaHus.

MwuH3gpae Poccun npoBesn 3KCnepTusy
pe3ynbTaTtoB WUCCNenoBaHWa U CBOUM
PeweHnem Ne20-3-4041742/W0/3M ot
24.07.2017 yTBepamn o6HOBNEHHYIO UHCTPYK-
UMio N0 MeaNLUMHCKOMY NPUMEHEHMIO npena-

CpenHeoTtaaneHHble KIIMHNYEeCKNE pe3ysibTaTbl OLIEHKU TPOMOOSIMTUYECKUX MPernaparoB
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JononHeHna B MHCTPYKUUM MO MeauuVH-
CKOMY npuMeHeHuio npenapata PopTenmanH®
KOCHYNUCb CneayoLwmyx pasnenos:

1. Paspen “Cnocob npumMeHeHusa n nos3bl”
OOMOJIHEH HOBbIM CcnocoboM BBeAgeHUa —
“OpHokpaTHbI  B6ontoc”, “pekoMeHayeMbIM
K MCMNOJIb30BaHMIO HA AOrocnuTasbHOM aTane”.
Takum o6pasom PopTennanH® ABNSEeTCA eanH-
CTBEHHbIM POCCUINCKMM NpenapaTtoM 1 BTOPbIM
B MUpE C BO3MOXHOCTbIO OAHOKpaTHOro 60-
JIIOCHOro BBEOEHUS.

2. B paspene “lloka3aHusa K MPUMEHEHNI0”
yBENUYEH BPEMEHHOW MHTepBan “OcTpblii UH-
dapkT Mmokapaa (B nepsble 12 4)”.

3. B paszgen “®PapmakokmHeTnka” BKIOYEHbI
pesynbratel nccneposanus ®PNAOM1, koTo-
pble nokasanu, 4TOo nepuon MnoJlyBbIBEOEHNS
npenaparta @opTenmanH® coctaBnsaeT 5,77 MUH
(cornacHoO MHCTPYKLUMK N0 MEANLIMHCKOMY Mpu-
MEHEHUIO Nepuog, NosyBbIBEAEHUS Npenapara
MeTtannze® — 24 muH). LaHHble pesynbTaTthl
CBUOETENLCTBYIOT O KOPOTKOM NMEPUNOAE LUNPKY-
nauum npenapara @opTennsnH® B KPOBU, YTO
MPUBOANT 3HAYMMO K MEHbLLEMY YMCIY KPOBO-
TeyeHuin, B otnmdme ot Metanmnse®, y KotToporo
COOTBETCTBEHHO BEPOATHOCTb KPOBOTEYEHUN
6onbwe. OgHOBPEMEHHO C 3TUM KOPOTKWUIA Mne-
pvoAd nofyBbiIBEAEHUS He BAUSAET Ha adodek-
TUBHOCTb npenapaTta O6narogaps TPOMHOMY
komnnekcy — MopTennanH®-nnasMmH-nIasMm-
HOrEeH; OaHHbIN KOMIMJIEKC 3arnyckaeT nMpouecc
Mo MPEBPALLEHMIO NMSIa3MUHOINEHa B MIa3MuH,
KOTOpbIN pacTBopseT (GpUOPUHOBbLIE CryCcTKW
B TpomOe.

4. N3 paspgena “lpoTtuBonokasaHns” uc-
K/lo4eH nokazaTtenb “KapAauoreHHbild WOk
(IV knacc no Kunnuny)”.

5. Pasgen “OcoOble ykasaHus” OOMOJIHEH
OJaHHbIMM MO WMMMYHOrFeHHOCTM npenaparta
dopTennsviH, Nnosly4eHHbIMN B pamMkax uccne-

noBaHna ®PNOOM1, koTopble roBOPSAT O BO3-
MO>HOCTM ero noBTOPHOIO BBEAEHMS.

6. B pasoen “Ocobble yka3aHusa” BKIOYeHa
MHpopmaumsa rno apdekTMBHOCTU 1 Besonac-
HOCTU MpPUMeHeHns npenapaTta PopTennanH®
y NAUNEHTOB C KapanoreHHbIM Lwokom (IV knacc
no Kunnuny), nauneHToB ¢ naaHmpyemsim HKB
(He BnuseT Ha cpok npoeeneHuns YKB) n naum-
€HTOB cTapLlie 75 nert.

HabniopatensHoe nccneposaHne PPUIO0OM1
MPOBOAMIOCH C LENbl0 U3YYEHUS OOHONETHUX
pe3ynbTaTtoB N KIMHUYECKNX NCXOL40B B rpyn-
nax ®optennsnHa® u Metannze®. Co60p 1 aHa-
N3 OaHHbIX OCYLLECTBASAACSH KIMHUYECKUMU
ueHTpamu npu cogenctanm HNM kapanonornm
(Tomck) nytem TenedoHHOro koHTakta. Oue-
HMBaANCA OOHONETHMI cTaTyc nauueHTa:
CMEPTHOCTb, BbIXKMBAEMOCTb, HA/IM4YMe rocrnm-
Tanusauun.

OOHONETHAS CMEPTHOCTb U BbIXXKVMBAEMOCTb
OLEeHMBaNMCb C NMpuMeHeHnemMm metopa Kan-
naHa—Mawepa n oTHocuTenbHbIX WaHcoB (OLL)
(Risk Ratio) ¢ 95% 4.

CtaTtuctmnyeckas obpaboTka AaHHbIX MPOo-
BeJeHa C UCMNOoNb30BaHMEM CTaTUCTUYECKOrO
naketa GraphPad Prism v 7.0 ana Mac,
GraphPad Software, La Jolla California USA.

Pe3ynbTraTtbl

KnioyeBble XapakTEPUCTUKN U BPEMEHHbIE
MHTEpBabl NauyeHToOB npuBeneHbl B Tadbn. 1
1 NO3BONSAOT FOBOPUTb O TOM, 4YTO B UCCNeno-
BaHne OPPNAOOM1 6binn BKAOYEHbI COMOCTa-
BMMbI€ NaLNEHTHI.

OueHka 9PPEKTUBHOCTU MCMONb3YyEMBbIX
npenapartoB NpoBOAMNach No cnenyoLen me-
TOoOVKe:

KnunHunyeckas apdektmBHocTb TJIT 3aknto-
yanacb B KynmpoBaHum 601eBOro cuHapoma.

Ta6nuua 1. Kniouesble xapakTepucTVKi 1 BPEMEHHbIE MHTepBabl NALMEHTOB B rpynnax dopTennanH® n Metanmse®

XapakTepucTukm ¢72T=e’113::l;"® N(lﬁ?qg::f p
Mon, m/x 146 / 45 158 /33 0,16
BospacT, roasbl 58,99 + 9,96 60,01 £11,25 0,55
min-max 34-87 32-92
MM B aHeMHe3se, n (%) 23 (12,0) 22 (11,5) >0,99
MNepenHss nokanuzauus VM, n (%) 81 (42,6) 87 (45,6) 0,61
Killip 111, n (%) 5(2,6) 5(2,6) >0,99
Killip IV, n (%) 3(1,6) 2(1,1) >0,99
LLikana Grace, OTH. eq. 138,2 £ 27,98 138,7 £29,49 0,81
Bpewms “6onb—umrna”, MuH 205,8 = 104,7 203,7+ 89,9 0,50
min-max 40-630 50-533
Bpemsi ot T/IT oo KAT, y, 7,03£2,4 584+26 0,70
min—-max 1,3-23,1 0,78-23,8
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Ta6nuua 2. MepBuyHble kputepumn apdektmeHocT TJIT no KT

HaumeHoBaHue kputepus

®doprennauH® (n = 190)

Metanuse® (n = 191)

n % 95% AW n % 95% M P
CHuxeHve cermenta ST 152 80,0 73,6-85,4 153 80,1 73,7-85,5 0,87
yepe3 90 MuH Ha 50%
CHuxeHue cermeHta ST 171 90,0 79,8-90,1 165 86,4 80,7-90,9 0,34
yepe3 180 muH Ha 70%

[ns oueHKM COCTOAHMSA KPOBOTOKA MO KOPO-
HapHbIM apTeEPUSM MPUMEHSNCL MPAMbIE
M KOCBEHHbIE METOApbI.

B ka4ecTBe npsAMOro mMetona BbINOJIHANACH
KAl onga oueHku BOCCTaHOBAEeHUSa nepdysnn,
B XO,e KOTOPOI ONUCbIBASINCb COCTOSIHME BCEX
BETBEN KOPOHAPHbIX apTEPUI, MPOLLEHT UX CTe-
HO3a, NpoBOAUaCh AeTalbHasa OLEeHKa NPOX0-
anmocTtn MCKA, B TOM Yncne ¢ onpeaeneHnem
BOCCTaHOBJIEHNS KOPOHAPHOr0 KPOBOTOKA MO
kputepuam TIMI.

B kauyecTBe KOCBEHHOIrO MeTo4a B UCCNeao-
BaHUM OCYLLECTBANCHA KOHTPOJSIb AVHAMUKU
cermeHTa ST anekTpokapanorpamMmsl.

BTopuyHble Kputepun 9PPEKTUBHOCTU
BKJOYanM B cebsa KOMMOHEHTbl MepPBUYHOM
KOHEYHOW TOYKM U BMELLATENbCTBa, 3aperu-
CTpUpOBaHHbIe B TeyeHne 30 gHeNn C MOMEHTa
paHoomMusaumn.

AHannia apPEeKTUBHOCTM NPOBOAMICA My-
TEeM onpeneneHns 4actoTbl COObITUN B KaXKa0M
rpynne Jsie4eHnss U CpaBHEHUS OAHHbIX C UC-
MOJSIb30BAHMEM OTHOCUTEJIbHbIX PUCKOB C ABY-
CTOPOHHUM 95% AWN.

NccneposaHne PPUNOIOM1 6bino 3anna-
HUPOBAHO Kak KMCcregoBaHMe “He MeHbLUen
adpdpekTnBHocTn”  (non-inferiority study).
Mpenen KAMHWYECKOW 3HAYUMOCTU Obll Bbl-
OpaH paBHbIM 12,5% no aaHHbIM KA.

nsa oueHkn “He MeHbLuen apPeKTUBHOCTN”
ObII0 HEOOXOAMMO paccHUTaTb Pas3HULY B O0-
CTVXXKEHMN BOCCTAHOBJIEHMS KPOBOTOKA NO AaH-
HbiM KA TIMI 2 + TIMI 3 ¢ 95% W B rpynnax
dopTennsmHa® n Metannse® (pasHunua abco-
JIIOTHOrO pUckKa) U CPaBHUTb €€ C BblOPaHHbLIM
npenenom KIMHNYeCKom aHaummocT B 12,5%.

OueHka 3 ekTUBHOCTU MPOBOAMNACH Cpe-
an 381 naymeHTta, 190 n3 KOTOpLIX NpUHaane-
xanum k rpynne doptenmanHa®, a 191 — k rpyn-
ne Metannae®. MauneHT Ne 39 HYJIA ns ueHTpa
M-18 ObIn NCKIOYEH U3 OLLEHKN 3PPEKTUBHO-
CTW NO NPUYUHE OTCYTCTBUS OCTporo M.

MepBuyHbie kputTepumn aPdeKTUBHOCTHU

MuHUManbHbIM Nnoabem cermenTa ST oo TNIT
B rpynnax ®optenmanHa® n Metanmse® cocra-
BT 1 MM B KaXaOM M3 OTBEOEHUIN COOTBET-
CTBEHHO.

MakcumanbHbIn nogbemMm cermeHta ST 0o
TNT B rpynne ®optennavHa® 6611 paBeH 11 Mm
B OHOM U3 O0TBegeHuI, aB rpynne Metannse® —
10 mm.

CpenHee 3HavyeHue nogbema cermenTta ST
B rpynne MdopTtenmamHa® oo Havyana npoeene-
Hust TJNIT coctaBuno 3,58 = 1,96 mm (M + SD),
95% W 3,3-3,86 mm; B rpynne Metannse® —
3,44 £ 2,08 mm, 95% OWN 3,14-3,74 mm.
PasHunua peaynbTaToB Oblla CTATUCTUYECKMU
HepgocToBepHowm (p = 0,29).

Yepes 90 muH nocne npoeenenna TJITy 152
(80,0%) nauueHToB B rpynne doptennamHa®
(n =190); 95% U 73,6-85,4 ny 153 (80,1%)
naumeHToB B rpynne MeTtanm3e® (n = 191);
95% AN 73,7-85,5 6bII0 OTMEYEHO CHUXEHUE
cermeHTa ST oT ucxogHoro 6onee 50%. Taknum
obpasomMm, y 152 ns 190 naumeHToB B rpynne
dopTtenusmnHa® n 153 mn3s 191 B rpynne
MeTann3e® oTMeYeHOo OOCTUXEHME MNepBUY-
HOro kputepusa 9pPEKTUBHOCTU MO AAHHbLIM
anekTpokapaguorpadunieckmx npm3HakoB. Pas-
HMUa cTaTucTudeckun HegoctoBepHa (p = 0,87)
(Tabn. 2).

Yepes3 180 muH nocne nposeaeHua TJIT no-
noxutensHaa IKI-gnHamuka B rpynne dop-
TennanHa® Habnwopanacb y 171 (90%) us
190 nauupeHToB; 95% N 79,8-90,1, B rpynne
Metannze® — y 165 (86,4%) ns 191 naumeHTa;
95% IOV 80,7-90,9. PasHuua 6bina ctatucTu-
yeckun HepgocToBepHon (p = 0,34).

KAl 6bina npoBegeHa y 190 nauueHTOoB
B rpynne ®optennanHa® n y 185 naumeHToB
B rpynne Metanuse®. MNpoueHT cyxennsa MCKA
B rpynne ®oprtenna3nHa® coctasmn 90,8 + 16,3
(M = SD); 95% [OWMN 88,4-93,0; B rpynne
MeTtanmnze® — 88,95 + 15,5; 95% [N 86,7-91,2.
PasHunua B npoueHTe cyxeHus MCKA 6bina
cTatTmcTmudecku goctosepHon (p = 0,025).

KonnyecTBO MOpa)KeHHbIX KOPOHAPHbIX CO-
cynoB B rpynnax ®optennsnHa® n Metannse®
Obin10 cnepyowmM: 6e3 nopaxenusa y 2 (1,1%)
nauneHtoe u 1 (0,5%) naumeHTa COOTBET-
CTBEHHO. PasHumua Oblna CTaTUCTUYECKM He-
noctoeepHon (p > 0,99). OgHococyaucTtoe
nopaxeHue B rpynne doprtennsuHa® Habno-
nanocb y 54 (28,4%) nauyieHToB, B rpynne
Metannze® —y 41 (22,2%) naymeHTta. PasHuua

CpenHeoTtaaneHHble KIIMHNYEeCKNE pe3ysibTaTbl OLIEHKU TPOMOOSIMTUYECKUX MPernaparoB
doprennsnH® n Metannse® B nuccnenosarvs GPYOMI...
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Ta6nmua 3. XapakTepucTrika NnopaxkeHns KOPOHAPHbIX COCYL0B

KonuyectBo ®doprenusuu® (n = 190) Metanuse® (n = 185)
nopaxeHHbIX COCYA0B n % n % P
0 2 1,1 1 0,5 >0,99
1 54 28,4 41 22,2 0,24
2 73 38,4 57 30,8 0,13
3 61 32,1 86 46,5 0,01
Ta6nuua 4. Xapaktepuctrka apdbektmeHocTn TIT
HaumeHoBaHue KpuTepys doprennaun® (n = 190) MeTtanuse® (n = 185) b
n % 95% AU n % 95% AU
TIMI O 46 24,2 18,3-30,9 33 17,8 12,4-23,8 0,21
TIMI 1 11 5,8 2,9-10,1 21 11,4 7,2-16,8 0,04
TIMI 2 61 32,1 25,5-39,2 58 31,4 24,7-38,6 0,91
TIMI 3 72 37,9 31,0-45,2 73 39,5 32,3-46,9 0,84
TIMI 2 + TIMI 3 133 70,0 62,9-76,4 131 70,8 63,7-77,2 0,76
®doprennaunH® (n = 190) Metanuse® (n = 185)
M= SD 95% AM M= SD 95% M P
TFC npu TIMI 2 40,7+7,0 34-48 40,1+5,0 35-47 0,92
TFC npu TIMI 3 29,2+4,0 21-36 29,9+5,0 22-37 0,76

Oblna ctaTucTndeckn HegoctoBepHom (p = 0,24).
[Byxcocyaomctoe nopaxeHue B rpynne dop-
Tenn3mHa® Habnoganock: y 73 (38,4%) naun-
eHToB 1 B rpynne Metannzse®y 57 (30,8%) na-
LMEHTOB, pasHuua 6bina CTaTUCTUYECKM HEOO-
ctoBepHoin (p = 0,13). TpexcocyaucTtoe
nopaxeHue B rpynne doprtennsuHa® Habno-
oanocb y 61 (32,1%) naymeHTa, a B rpynne
MeTtannze® -y 86 (46,5%) nauneHToB. PasHunua
Oblna ctaTucTudeckn goctoeepHol (p < 0,01)
(Tabn. 3).

BoccTaHoBneHne KpoBOTOKa MOCie TPOM-
6onusuca no kputepuam TIMI 3 Habnoganoch
y 72 (37,9%) nauueHtoB n3 190; 95% U
31,0-45,2 B rpynne ®opTtennsuHa® n 73
(39,5%) naumeHToB 13 185; 95% U 32,3-46,9
B rpynne MeTtanuse®. PasHunua 6bi1a ctatmcTu-
yecku HepocToBepHol (p = 0,84) (Tabn. 4).

TIMI 2 Habntopanocb y 61 (32,1%) nauneH-
Ta;95% AN 25,5-39,2Brpynne ®optenmanHa®
ny 58 (31,4%) nauneHTtoB; 95% [ 24,7-38,6
B rpynne MeTtanmie®. PasHuuya Obina ctatu-
cTuyecku HegocToBepHom (p = 0,91).

Taknm 06pa3omM, BOCCTAaHOBJIEHME KOPOHap-
HOro KpoBOTOKa No Kputepuam TIMI 2-3 B rpyn-
ne dopTtenmaunHa® Habnopganock y 133 (70,0%)
yenoBek 13 190; 95% [N 62,9-76,4, B rpynne
Metanuze® — y 131 (70,8%) 4yenoseka n3 185;
95% AW 63,7-77,2. Pa3Huua Obina ctatuctu-
yecku HepgocToBepHol (p = 0,76).

TIMI 1 Habntopanocby 11 (5,8%) ns 190 na-
umenTtoB; 95% AN 2,9-10,1 B rpynne Pop-
TenmanHa® ny 21 (11,4%) ns 185 nauneHTos;

95% OV 7,2-16,8 B rpynne MeTtanuae®.
PasHuuya Obl1a cTaTUCTUYECKUM OOCTOBEPHOMN
(p =0,04).

TIMI O Habnoganocbk y 46 (24,2%) ns 190
nauveHToB; 95% AW 18,3-30,9 B rpynne
dopTtennsmHa® ny 33 (17,8%) n3 185 nauueH-
TOB; 95% N 12,4-23,8 B rpynne Metannse®.
PasHuua 6bina cTatucTnyeckn HeOCTOBEPHOMN
(p=0,21).

B cootBeTcTBUM C lNpoTtokonom TFC onpe-
Aensanu y nauyeHToB ¢ KpoBOTOoKOM TIMI 2-3.
Y naymeHToB ¢ KpoBoTokoM TIMI 2 TFC 6bin
paBeH B rpynne ®doptennanHa® 40,7 + 7,0
(M = SD); 95% [OWN 34-48, a B rpynne MeTta-
nmse® — 40,1 = 5,0; 95% AN 35-47. Pa3Huua
Oblna cTaTUMCTUYEeCkU HegocToBepHo (p = 0,92).
Y nauueHToB ¢ kpoBoTokoM TIMI 3 TFC 6bin
paBeH B rpynne doprtenuanHa® 29,2 = 4,0
(M = SD); 95% O 21-36, a B rpynne
MeTtannze®5- 29,9 = 5,0; 95% AN 22-37.
PasHuua 6bina cTatTucTUYeckn HeOCTOBEPHOMN
(p=0,76).

Y 44 (97,0%) nauneHToB C HyneBon nepdy-
3uein Habniopganocb 100% cyxeHune WCKA
(okknto3us), y 1 naumeHTa 6bi10 99% 1 ewe
y 1 — 95% cyxeHune VICKA.

B rpynne Metanmze® y 31 (96,9%) n3a 32
nauyeHToB ¢ TIMI O 6bina BbiIBEHA OKKITHO3US
NCKA, y 1 naupeHTa — 95% cyxeHune NCKA.

Y 2 nauyenTtoB 13 152 B rpynne doprte-
nmn3uHa® coxpansancs 605eBo CUHOPOM, CO-
yetaBwWUMca ¢ nonoxutenbHon OKI-guHa-
MWKON, B CBSAI3W C 3TUM cnacutenbHoe YKB
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Tabnuua 5. YacTtoTa cnacuTesbHbIX 1 niaHoBbix YKB

®dopTtennaun® (n = 190) Metanuse® (n = 185)
n % n % P
CnacutensHoe YKB co CTEHTUPOBaHNEM 36 18,9 32 17,3 0,60
CnacutensHoe YKB 6e3 CTEeHTUPOBaHMS 4 2,1 6 3,2 0,38
MnanoBoe YKB co cTeHTMpOBaHNEM 119 62,6 125 67,6 0,28
MnaHoBoe YKB 6e3 cTeHTMpoBaHus 31 16,3 22 11,9 0,13

Obinlo npoBeneHo y 40 nauueHToB B rpynne
dopTennsnHa®. B rpynne MeTtannse® cnacu-
TenbHoe YKB 6bino npoeeneHo y 38 nauuyeH-
TOB. Y 36 (18,9%) 13 190 nauneHToB B rpynne
dopTennsnHa® cnacutensHoe YKB Obisio npo-
BEOEHO CO CTEeHTMpPOBaHWEM, B Trpynne
MeTanmae® cteHTUpoBaHne ObIIO NPOBEAEHO
y 32 (17,3%) n3 185 naumeHTtoB. Pa3Hnua 6bina
cTaTUCTUYeckn HepocToBepHo (p = 0,6)
(Tabn. 5).

CnacutenbHoe YKB 6e3 cTeHTUpoBaHUS
B rpynne ®dopTtennsanHa® 6bi10 NpoBeaeHOo
y 4 (2,1%) yenosek n3 190, B rpynne MeTa-
nm3e® -y 6 (3,2%) n3 185 nauueHtoB. Pas-
HMua Oblna CTaTUCTUYECKM HEeOO0CTOBEPHOM
(p =0,38).

Mnanosoe YKB nocne ycnewHoro Tpombo-
nm3nca npoBoamnoch B TedeHne 3-24 4. Y oa-
HOro nauymeHta nnaHosoe YKB B rpynne
dopTennsmHa® 6610 NPoBeaAeHO Yepes 44 y,
a y ogHoro nauuieHTta B rpynne Metannse® —
yepes 67 4. NnaHoBoe YKB co cTeHTMpOBaHU-
em B rpynne doptenmanHa® b0 NpoBeaeHo
y 119 (62,6%) n3 190 nauueHTOB, B rpynne
MeTanmnze® — y 125 (67,6%) n3 185, pasHunua
Oblna cTaTUCTMYecku HegocTtoBepHo (p = 0,28).

MnaHoBoe YKB 6e3 CTEHTUPOBAHWUS B Fpyri-
nax GoptennauHa® n Metannse® 6bis10 NpoBe-
neHo y 31 (16,3%) un 22 (11,9%) naumeHToB
COOTBETCTBEHHO. Pa3Hunua b6bina cratmctmye-
CKu HegocToBepHon (p = 0,13).

BoccTaHoBneHne KOpPOHapHOro KPOBOTOKa
nocne YKB no kputepuam TIMI 3 Habnoganoch
y 155 (81,6%) naumeHtoB n3 190 B rpynne
dopTtennsmHa® n y 156 (84,3%) naumeHToB
n3 185 B rpynne Metannse®. PasHuuya Obina
cTaTMcTndecku HegocTtoBepHon (p = 0,5).

TIMI 2 nocne YKB Habntoganocby 29 (15,3%)
n3 190 naumeHToB B rpynne doprennamHa®
ny 23 (12,4%) ns 185 naymeHToB B rpynmne
MeTtanuze®. PasHuua Obiia CTaTUCTUYECKMU
HepgocToBepHon (p = 0,46).

KopoHapHbI KPOBOTOK Mnocne ¢apmMako-
nHBa3meHoOro nogxoga (TJIT + YKB) TIMI 2+3
BoccTaHoBunn y 184 (96,3%) n3 190 nauuyeH-
ToB B rpynne ®opTtenmamHa® ny 179 (96,8%)
n3 185 naymeHToB B rpynne Metannse®.

OpHoneTHu ctatyc naumeHta Obla U3y4veH
y 186 (97,4%) n3 191 nauuweHta B rpynne
dopTennsnHa® ny 185 (96,9%) ns 191 naun-
eHTa B rpynne Metanm3e®. Hen3BeCcTHbIN CTa-
TyC naumeHToB 6bin y 5 (2,6%) n 6 (3,1%)
nauuveHToOB COOTBETCTBEHHO B rpynnax dop-
TenusnHa® n Metanmnse®.

PesynbraTbl OAHONETHUX KIIMHUYECKUX UC-
xonoB uccneposannii PPNAOM1 n STREAM
npencTaBieHbl B Tabn. 6.

OpHONEeTHAA CMEePTHOCTbL OT Nobon npu-
ymHbl B rpynne dopTtennanHa® cocTtaBuna
11 (5,9%) nauymeHTOB B cpaBHeHun ¢ 12 (6,5%)
nauyeHtamm B rpynne Metanmnse® (p = 0,83;
ol 0,91; 95% On 0,42-1,98). OgHoneTHNANA

Ta6nuua 6. OgHoneTHMe pesynbTaThl U KNMHUYECKKe ucxodsl uccnenosanunii @PUAO0M1 n STREAM

dPUAOM1 dPUAOM1 STREAM
HaumeHoBaHue kputepus ®doprennsuH® MeTtannse® (rpynna Metanuse®)
(n=191) (n=191) (n=944)
n (%) n (%) n (%)

OpOHoONeTHWUIA cTaTyc naumeHTa 186 (97,4) 185 (96,9) 936 (99,2)
Cratyc Hen3BecTeH 5(2,6) 6(3,1) 8 (0,08)
OOHONETHSIA CMEPTHOCTb OT N0OO0IN NPUYMHBI 11 (5,9) 12 (6,5) 63 (6,7)
OpHoneTHsis cMepTHOCTL oT CC3 10 (5,4) 12 (6,5) 38 (4,0)
CMepTHOCTb OT Nto60oi NpuyrHbI B TedeHune 30 aHel 7(3,7) 7(3,7) 43 (4,6)
CwmepTHOCTb 0T CC3 B TeueHme 30 gHei 7(3,7) 7(3,7) 31(3,3)
CMepTHOCTb OT 1060 MPUYMHBI 4(2,2) 5(2,7) 20(2,1)

mexay 30-M gHem 1 1-M rogom, B TOM Yu1che:

ot CC3 3(1,6) 5(2,7) 7(0,07)
OT OPYruX NPUHnH 1(0,6) 0(0) 13 (0,14)

OJHONETHSS BbXXMBAEMOCTb 175 (94,1) 173 (93,5) 873 (93,3)

CpenHeoTtaaneHHbIe KIIMHNYEeCKNE pe3ysibTaTkbl OLIeHKW TPOMOOSINTUHECKIX MpernaparoB
doprennsnH® n Metannse® B nuccnenosarvs GPYOMI...
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cMepTHOCTb OoT CC3 coctaBuna 10 (5,4%) na-
umeHToB B rpynne dopTtenmanHa® n 12 (6,5%)
nauyeHToB B rpynne Metanmze® (p = 0,67;
oLl 0,83; 95% A1 0,37-1,83).

CwmepTb o1 CC3 B TeueHne 30 gHel nocne
paHoomMu3aumm Oblna OAMHAKOBOW B 00eunx
rpynnax n coctaesmna 3,7% (p > 0,99), opyrux
neTanbHbIX UCX0A40B B TeyeHue 30 gHen He Ha-
onoganoch.

CMepTHOCTb OT 000V NpUYUHBE MeXay
30-m gHem u 1-m rogom coctaBuna 4 (2,2%)
naumeHTta B rpynne doptenusuHa n 5 (2,7%)
naymeHToB B rpynne Metanuse®. B rpynne
MeTann3e® Bce neTasibHble NCXOAbl B MEPUOA,
30 oHen — 1 ron G6binn obycnoBneHsl CC3,
B rpynne doptennsnHa® cmeptb oT CC3 Obina
3adpukcupoBaHa y 3 naumeHToB 13 4, 1 naym-
€HT yMEep OT APYrow npuynHbl (OCTpast KMLweYy-
Hasg HENPOXOOMMOCTD).

OpnHoneTHsAs BbXXKMBAeMOCTb B rpynne dop-
TenmaunHa® coctasuna 175 (94,1%) nauneHToB
n3 186; B rpynne Metannse® — 173 (93,5%)
n3 185.

Ha puc. 2 npencrtasneHbl kpuBble KannaHa—
Mariepa no BbIXMBAEMOCTU.

B rpynne ®opTtennanHa® mexay 30-m aHem
n 1-m rogom ObIIO rocnNUTannM3MpPoBaHO
13 (7,3%) yenoBek, U3 KOTOPbIX NPU MPUYNHE
CC3 - 12 (6,7%) nauneHTOoB.

B rpynne Metanuie® B 3TOT Xe€ Nepuog,
Obino rocnutanuanposaHo 19 (10,7%) veno-
BeK, n3 kotopbix 18 (10,1%) yenosek ¢ CC3.
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OpoHoneTHue pe3ynbTaTbl U KIMHUYECKNe
ucxonapbl nuccneposaHna PPNOOM1 nokazanu,
4YTO ogHOKpaTHOEe BOMIOCHOE BBEAEHME npena-
pata ®opTtenmanH® B pamkax OPUC asnsaetcs
He MeHee 3(PPEKTUBHbIM, YEM MPUMEHEHNE
npenaparta MeTtannie®, — “30/10TOro cTaHgap-
Ta” porocnuTtanbHoro Tpombonuauca.

OnHoONeTHAS BbIXMBAEMOCTb B UCClieaoBa-
HUKM OPUOOM1 Oblna BbICOKOW U CPaBHUMOW
B 00eunx rpynnax ®optennsnH® u Metannse® —
94,1 n 93,5% COOTBETCTBEHHO.

OpHonetHmMe pesynbTaTbl UCCEO0BaHUS
DOPNOOM1 nokasanu HU3KYID CMEpPTHOCTb OT
nobon npuymnHbl B nepuog 30 oHen — 1 rop,
B 00eunx rpynnax ®oprennsnHa® u Metanmse®,
KoTopasi cocTaBuna 2,2 n 2,7% COOTBETCT-
BeHHO. B aToT nepunopa B rpynne dopTtennanHa
3 13 4 naumeHToB ymepnm ot CC3, B rpynne
Metannze® ot CC3 ymepnu Bce 5 naumeHToB.

Mpn cpaBHEHUW OOHONETHUX PEe3ysbTaToB
KNMHNYECKUX UCXOO0B umccnepoBaHuin PPU-
JOM1 1 STREAM oTMeydaeTcsa CXOXeCTb Nony-
YEHHbIX JaHHBbIX.

OaHoNEeTHAS CMEePTHOCTb OT JIIOObIX MPUYNH
Oblna OOMHAKOBOWM B 0OOMX WUCCNEOOBAHUAX:
dbopTtennaun® - 5,9%, Metanuze® - 6,5%
(PPNOOM1T) n Metanuze® — 6,7% (STREAM).
OpnHoneTHsaAs cMmepTHOCTb oT CC3 B nccneno-
BaHUAX PPNOAOM1 u STREAM Takxe Obina
cpaBHumomn: doptennsmH® - 5,4%, MeTa-
nm3e® — 6,5% n Metannze® (STREAM) — 4,0%.

—e— dopTennsuH

—o— MeTannse

\ I

94,1%
—

93,5%
Log-rank Tect p = 0,975 °
/( 1 1 1 1 1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 7 8 9 10 11 12
Bpemsi HabnioaeHms, Mec nocne paHooMu3aumm
KonnyecTBo naumMeHToB Ha MOMEHT HabnoaeHns
®dopTtenmnanH 191 184 184 184 184 183 182 182 182 182 180 177 175
MeTtannze 191 184 182 182 182 182 181 181 181 181 180 179 173

Puc. 2. Kpusble KannanHa—Maiiepa no ogHoNeTHEN BbXXMBAEMOCTY NaumMeHToB B rpynnax doptenmanH® n Metanmse®.
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CmMepTHOCTb OT N0bbIX NpU4nH Mmexay 30-m
aHeM 1 1-m rogom B uccnenosaHum STREAM
B rpynne Metanmse® coctaBuna 2,1%, B uc-
cnepoBaHun PPUOOM1 B rpynne MeTtanmae® —
2,7%, a B rpynne PoptennsuHa® — 2,2%.

OnoHONeTHAa BbIXMBAEMOCTb B rpynne
MeTtannu3e® wuccnepoBaHus STREAM Obina
Takxke Bbicokon — 93,3% n conocTtaBMMON
C AaHHbIMK nccnepoBaHua PPNOOM1, npen-
CTaBJIEHHbIMU BbILLIE.

OTmevyanucb He3Ha4YnTeNbHbIE OTINYUA pe-
3ynbraToBuccnenosaHna ®PNOOM1nSTREAM,
KOTOpPbIE HE MOBAMANIN HA KOHEYHbIE TOYKW,
a UMeHHo: B uccnegoBaHun STREAM oaHo-
JIETHUIA cTaTyCc naumeHToB Obll onpeneneH
B 99,2% (y 936 13 944 naumeHTOB), B UICCNENO-
BaHunm OPNOOM1 HeckonbkO MeHblle -
B rpynne doptenmanHa® B 97,4% (y 186 un3
191 naumenTa), B rpynne Metanmse® — B 96,9%
(y 185 13 191 nmaumeHnTa).

CwmepTHOCTb OoT CC3 B nepuog ot 30 gHen
0o 1ropga B rpynne Metannse® nccnegoBaHus
STREAM 6bina Hamnbonee Huskon — 0,07%
(7 naumeHTOB) MO CpaBHEHUIO C TrPynrnomn
dopTennanHa® — 1,6% (3 naumeHTa) 1 rpynno
MeTanmnze® (PPNOOM1) — 2,7% (5 nauueH-
TOB) MNPV OOMHAKOBOW CMEPTHOCTU OT JtoObIX
MPUYMH B 3TOT NMepuoga,

Haumnasa ¢ 2013 r. knnHM4yeckoe npmmMmeHe-
HMe nekapcTBeHHOro npenapata PopTennanH®
HacunTbiBaeT 6onee 20 000 nponeyYeHHbIX
nauveHToB. C 2015 . nekapCTBEHHbIN Npena-
pat PopTeENU3nNH® BKIIIOYEH B NepeyveHb Xn3-
HEHHO HeoOXOAMMBbIX U BaXHEWLWNX nekap-
CTBEHHbIX NpenapaTtoB (PacnopsxeHue NpaBu-
TenbcTBa Poccuinckon depepaummn Ne 2782-p
o1 30.12.2014).

B yacTtu pervoHoB Poccuiickoit @enepaumum
npenapat PopTenM3nH® BKIOYEH B YKIaOKy
CKOPOW MeguLMHCKOM NOMOLLM Ha PErnoHanb-
HOM YPOBHE, B TOM uucne B benropoackow,
Bnagumupckon, VipkyTtckomn, Huxeroponckom,
OpeHbyprckon, NckoBckon obnacTax v ap.

B peugH3npyeMbix XXypHanax LUMpOKO rnpea-
CTaBJIEH YCMNELLHbIM OMbIT NPUMEHEHNS npena-
pata PopTennsanH® Kak Ha A0rocnuTanbHOM,
Tak 1 rocnmMTasibHOM 3Tane B peasibHOW KIIMHN-
yeckon npakTtuke (7-12).

YunTbiBas [OKa3aHHYIO KIMHWUYECKYI0 COMOo-
CTaBMMOCTb npenapatoB MoptennsnH® n Meta-

nm3e® n CcywecTBeHHO 0osee [OCTYMHYIO
LLEHY MO CpaBHEHMIO C 3apyBeXKHbIM aHaNorom,
Takke MOXHO yTBepXaaTb, 0 GapMakO3KOHO-
MUYECKOM MnpenmMyLlecTse npenaparta Poprte-
NM3nH® Mo cpaBHeHUO ¢ npenapatom MeTta-
nmnsee’.

OpnHoneTHMe pesynbTaTbl UcCNenoBaHUs
OPNOOM1 noaTBepaunn NONOXUTENbHbIN
OnbIT NpMMeHeHusa npenapata PopTennanHe,
B TOM 4YuMcne npu ero ogHoKpaTHOM 60J1I0CHOM
BBEOEHUNN B YCNOBMUSX CKOPON MeOUNLMHCKOMN
MOMOLLN.

3akJilo4yeHne

OpHoneTHue peaynbTaTbl U KIMHUYECKUE
Mcxoabl MHOMOUEHTPOBOro PaHAOMU3NPOBAH-
HOro KJIMHM4Yeckoro uccneagoanua GPUA0OM1
rnokasasnu, 4To npruMeHeHne npenaparta oprte-
nm3mH B pamkax PUNC nedeHns naumeHTOB
ONMRST obecneydrBaeT 6€30NaCHOCTb, BbICO-
KYIO OOHOJIETHIOI BbIXKMBAEMOCTb W HU3KYHO
CMEPTHOCTb OT JIIOObIX NPUYKH, BKtoyas CC3.

YypexneHus, B KOTOPbIX BbIMNOJIHANACH

paboTa

1. HUU kapguonorum ®reHY “Tomckuin Haumo-
HanbHbIN  nNCccnenoBaTeNbCKUN  MEeOULMHCKUN
ueHTp” PAH

2. TbY3 “Camapckuini 061aCcTHON KIIMHUYECKNA
Kapaunosnorndyeckun gucnaHcep”

3. OIbY3 “benropoackast obnactHast KnMHu4e-
ckas 6onbHULa Ceatutensa Moacada”

4. TOBY3 “MypmaHckas obnacTtHast KiaMHUYe-
ckag 6onbHuMUa nm. MN.A. BagHanHa”

5. 'BY3 PasaHckoi obnactu “ObnactHast KNMHU-
yeckasi 6onbHMLA”

6. 'bY3 Teepckoi obnactm “ObnacTHas KIUHU-
yeckasi 6onbHMLA”

7. TY3 Bonrorpagckon obnactu “lfopoackas
KNrHn4yeckas 00/bHMLA CKOPOW MeauLMHCKON MNo-
moLm Ne 25”

8. T'bY3 Huxeropoackon obnactun “CraHums
CKOpPON MeguuMHCKOW nomowm r. HmxHero Hos-
ropoga”

9. 'bY3 Bnagumupckoin obnactmn “lopoackas
6onbHuua Ne 4 r. Bnagnmmpa”

10. I'Y3 3abaiikanbckoro kpasa “Kpaesas KnMHU-
yeckas 6onbHMLA”

11. I'BY3 Huxeropoackoin obnactn “lfopoackas
KnnHnyeckas 6onbHMua Ne 5”
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Introduction

Pharmacoinvasive strategy (PIS): thrombo-
lytic therapy (TLT) followed by elective or res-
cue percutaneous coronary intervention (PCI)
inaccordance with the international and Russian
clinical guidelines is the second most effective
reperfusion strategy after primary PCI (pPClI)
in ST-segment elevation myocardial infarction
(STEMI) (1, 2).

In the FRIDOM1 trial, thrombolytic drugs
Fortelyzin® and Metalyse® were investigated as
a part of PIS in patients with STEMI within the
first 12 hours from the disease onset. The study
results have been published earlier (3).

The primary composite endpoint in the
FRIDOMT1 trial 30 days after randomization was
as follows: deaths from any cause + recurrent
myocardial infarction + cardiogenic shock. On
Day 30, the primary composite endpoint in the
Fortelyzin® and Metalyse® groups was similar
(12.63% and 12.56%, respectively) and com-
parable to a similar endpoint in the STREAM
study (12.47%) (4).

In the Metalyse® group (STREAM) 31 pa-
tients (3.3%) died from cardiovascular diseas-
es (CVD) by Day 30 after randomization and 38
patients (4.0%) died within 1 year (5). Forty
three (4.6%) patients in the Metalyse® group
(STREAM) died from any cause within the first
30 days after randomization and 63 patients
(6.7%) died within 1 year. Therefore, the main
number of deaths both from any cause and es-
pecially from CVDs in the STREAM study was
observed within the first 30 days after randomi-
zation.

The objective of this trial was to investigate
the 1-year results and clinical outcomes in the
Fortelyzin® and Metalyse® groups of the
FRIDOMT1 study as a part of pharmacoinvasive
strategy in patients with STEMI.

Materials and methods

The clinical trial FRIDOM1 protocol
(Fortelyzin®ina Randomized Trial of Prehospital
(or early) Thrombolysis in Comparison with
Metalyse®) (NCT02301910 Format 1) was ap-
proved by the Ministry of Health of the Russian
Federation and the Council on Ethics at the
Ministry of Health of the Russian Federation,
Local Ethical Committees at the clinical sites
and fully complies with the ethical standards of
the Declaration of Helsinki and ICH GCP
(Approval #261 issued by the Ministry of
Health of the Russian Federation on May 16,
2014).

All patients signed an Informed Consent
Form to participate in the study prior to the in-
clusion.

The FRIDOM1 study involved 382 patients,
taking into account the possibility of a drop-out
rate of 10%, at 11 clinical sites (191 patients
each in the Fortelyzin and Metalyse groups).
The first patient was included on October 27,
2014, the last patient was included on July 24,
2016; 361 patients received thrombolytic ther-
apy at the early in-hospital stage and 21 pa-
tients — at the pre-hospital stage by the ambu-
lance team (AT).

The FRIDOM1 study was designed as a non-
inferiority study with an assessment of the pri-
mary results by the intention-to-treat principle.

All 382 randomized patients had typical an-
gina attack which developed no more than 12
hours prior to administration of the thrombolytic
agent. Three hundred eighty one patients
(190 in the Fortelyzin® group and 191 in the
Metalyse® group) had over 1 mm ST-segment
elevation in two or more consecutive extremity
leads and/or over 2 mm ST-segment elevation
in the thoracic leads; 1 patient had non-ST seg-
ment elevation myocardial infarction (MI) (this
patient was excluded from the further efficacy
analysis).

All enrolled patients received treatment at
the pre-hospital and in-hospital stages which
included acetylsalicylic acid, clopidogrel, un-
fractionated heparin or low-molecular-weight
heparin at standard doses, Fortelyzin® or
Metalyse®. The rescue PCIl was performed if
thrombolysis was ineffective; the elective PCI
was done in 3-24 hours after thrombolysis ac-
companied by positive ECG changes. If indi-
cated, PCI with stenting of the infarct-related
artery (IRA) was performed.

Fortelyzin® was administered at a dose of 15
mg regardless of the body weight by bolus for
10-15 seconds, Metalyse® was administered
as a bolus at a dose of 30-50 mg depending on
the body weight according to the Prescribing
Information.

The primary efficacy and safety criteria were
previously described in details (3).

In the FRIDOM1 study, “non-inferiority” was
assessed as the difference in TIMI 2 + TIMI 3
reperfusion between the Fortelyzin® and
Metalyse® groups.

The difference in TIMI 2 +TIMI 3 blood flow
restoration according to CAG data with 95% CI
in the Fortelyzin® and Metalyse® groups (abso-
lute risk difference) constituted 0.81% (95% CI
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Figure 1. Testing the non-inferiority hypothesis for
Fortelyzin® (two-sided 95% CI).

from —10.39 % to 8.72%), which confirmed the
non-inferiority hypothesis tested in the study
since the left-sided 95% CI of the absolute risk
difference did not exceed 12.5% (Fig. 1).

In the FRIDOMT1 study, there were no intrac-
ranial hemorrhages in either group; one major
hemorrhage in each group required a blood
transfusion. Minor bleeding rate was signifi-
cantly lower in the Fortelyzin® group (3.7% ver-
sus 10.5% in the Metalyse® group (p < 0.02).

The multicenter randomized clinical study
FRIDOM1 demonstrated that a single bolus ad-
ministration of Fortelyzin® at a dose of 15 mg is
no less effective and safe than Metalyse at
a dose of 30-50 mg as a part of pharmacoinva-
sive strategy in patients with STEMI no later
than 12 hours from the disease onset.

The Ministry of Health of the Russian
Federation examined the study results and by
its Decision #20-3-4041742/1D/ISM dated July
24, 2017 approved the updated Fortelyzin
Prescribing Information (6).

The following sections of the Fortelyzin
Prescribing Information were updated.

1. The section “Mode of administration and
doses” is updated with a new mode of adminis-
tration - “single bolus”, “recommended at the
pre-hospital stage”. Therefore, Fortelyzin® is
the only Russian drug, and the second in the
world, which is possible to be administrated as
a single bolus.

2. In the section “Indications for use”, the
time period of “Acute myocardial infarction
(within the first 12 hours)” is increased.

3. The section “Pharmacokinetics” includes
the results of the FRIDOM1 study which dem-
onstrated that the half-life of Fortelyzin® is 5.77
minutes (the half-life of Metalyse® according to
the Prescribing Information is 24 minutes).
These results suggest a short half-life of

Fortelyzin® which leads to a significantly lower
number of bleedings in contrast to Metalyse®
for which the probability of bleedings is higher.
At the same time, the short half-life does not
affect the drug efficacy due to the triple com-
plex: Fortelyzin®-plasmin-plasminogen; this
complex starts the transformation of plasmino-
gen to plasmin which dissolves fibrin clots in
the thrombus.

4. “Cardiogenic shock (Killip IV)” is excluded
from the section “Contraindications”.

5. The section “Special Warnings” is updat-
ed with the data onimmunogenicity of Fortelyzin
obtained from FRIDOM1 which indicate that
it may be administrated repeatedly.

6. The section “Special Warnings” includes
information on the efficacy and safety of
Fortelyzin® in patients with cardiogenic shock
(Killip 1V), patients with elective percutaneous
coronary intervention (it does not affect the
time of PCI conduction), and patients over
75 years old.

The observational study FRIDOM1 was con-
ducted to investigate the 1-year results and
clinical outcomes in the Fortelyzin® and
Metalyse® groups. The data were collected and
analyzed by clinical sites with the assistance of
the Research Institute of Cardiology (Tomsk)
via phone contact. The one-year status of the
patient was evaluated: mortality, survival, and
hospitalization.

One-year mortality and survival rates were
estimated using the Kaplan-Mayer method and
the risk ratio (RR) with 95% confidence interval.

The statistical data were processed using
the statistical package GraphPad Prism v 7.0
for Mac, GraphPad Software, La Jolla California
USA.

Results

The key characteristics of patients and time
intervals are shown in Table 1 and suggest that
comparable patients were included in the
FRIDOM1 study.

The efficacy of the drugs was evaluated as
follows: the clinical efficacy of TLT consisted of
pain relief.

Direct and indirect methods were used to as-
sess the coronary blood flow.

As a direct method, CAG was performed to
assess the perfusion restoration including the
status of all coronary arterial branches, per-
centage of their stenosis and detailed assess-
ment of the patency of the infarct-related artery
(including determination of the coronary blood
flow restoration according to the TIMI criteria).

CpenHeoTtaaneHHble KIIMHNYEeCKNE pe3ysibTaTbl OLIEHKU TPOMOOSIMTUYECKUX MPernaparoB
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Table 1. Key characteristics of patients and time intervals in the Fortelyzin® and Metalyse® groups

Fortelyzin® Metalyse®
Parameter (n= 1y91) (n= 1"91) P

Sex, M/F 146 / 45 158 / 33 0.16
Age (years) 58.99 + 9.96 60.01£11.25 0.55
min—-max 34-87 32-92
History of MI, n (%) 23 (12.0) 22 (11.5) >0.99
Anterior Ml n, (%) 81 (42.6) 87 (45.6) 0.61
Killip 111, n (%) 5(2.6) 5(2.6) >0.99
Killip IV, n (%) 3(1.6) 2(1.1) >0.99
Grace score 138.2 £27.98 138.7 £29.49 0.81
Pain-to-needle time, min 205.8 +104.7 203.7£89.9 0.50
min—-max 40-630 50-533
Time form TLT to CAG, h 7.03x24 5.84+£2.6 0.70
min-max 1.3-23.1 0.78-23.8

As an indirect method, changes in ST-
segment were monitored over the time.

The secondary efficacy criteria included the
primary endpoint components and interventions
registered within 30 days of randomization.

The efficacy analysis was performed through
determination of the events rate in each treat-
ment group and comparison of the data using
relative risks with two-sided 95% CI.

The FRIDOM1 was designed as a non-inferi-
ority study. The limit of clinical relevance was
chosen to be 12.5% according to the CAG data.

To evaluate non-inferiority, it was necessary
to calculate the difference between Fortelyzin®
and Metalyse® groups in TIMI 2 + TIMI 3 blood
flow restoration according to CAG data with
95% CI (absolute risk difference) and compare
it with the selected limit of the clinical relevance
of 12.5%.

The efficacy was evaluated in 381 patients;
190 were in Fortelyzin® group and 191 were in
Metalyse® group®. Patient #39 ChLA from site
M-18 was excluded from the efficacy analysis,
as there was no AMI.

7.6.1. Primary efficacy criteria

The minimal ST-segment elevation prior to
TLT in the Fortelyzin® and Metalyse® groups
was 1 mm in each of the leads, respectively.

The maximal ST-segment elevation prior to
TLT in the Fortelyzin® and Metalyse® groups
was 11 mm and 10 mm in one of the leads, re-
spectively.

Table 2. Primary criteria for TLT efficacy by ECG

The mean ST-segment elevation in the
Fortelyzin® group prior to TLT was 3.58 = 1.96
mm (M £ SD) (95% CI 3.3—-3.86 mm); and in the
Metalyse® group it constituted 3.44 = 2.08 mm
(95% CI 3.14-3.74 mm). The difference in the
results was not statistically significant (p = 0.29).

ST-segment decreased by more than 50%
from the baseline 90 minutes after TLT in 152
patients (80.0%) in the Fortelyzin® group
(n = 190) (95% CI 73.6-85.4) and in 153 pa-
tients (80.1%) in the Metalyse® group (n = 191)
(95% CI 73.7-85.5). Therefore, 152 out of 190
patients in the Fortelyzin® group and 153 out
of 191 patients in the Metalyse® group achieved
the primary efficacy criterion according to elec-
trocardiography signs. The difference is not
statistically significant (p = 0.87) (Table 2).

The positive ECG changes 180 minutes after
TLT were observed in 171 of 190 patients (90%)
(95% CIl 79.8-90.1) in the Fortelyzin® group
and in 165 of 191 patients (86.4%) (95% CiI
80.7-90.9) in the Metalyse® group. The differ-
ence was not statistically significant (p = 0.34).

CAG was performed in 190 and 185 patients
in the Fortelyzin® and Metalyse® groups, re-
spectively. The percentage of IRA stenosis in
the Fortelyzin® and Metalyse® groups was 90.8
+16.3 (M £ SD) (95% CI 88.4-93.0) and 88.95
+ 15.5 (95% CI 86.7-91.2), respectively. The
difference in the IRA stenosis was statistically
significant (p = 0.025).

The number of stenosed coronary arteries in
the Fortelyzin® and Metalyse® groups was as

o Fortelyzin® (n = 190) Metalyse® (n = 191)
t
Criterion n % 95% CI n % 95% ClI P
Decrease in ST-segment 152 80.0 73.6-85.4 153 80.1 73.7-85.5 0.87
by 50% in 90 min
Decrease in ST-segment 171 90.0 79.8-90.1 165 86.4 80.7-90.9 0.34
by 70% in 180 min
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Table 3. Characteristics of coronary lesions

Number Fortelyzin® (n = 190) Metalyse® (n = 185)
of stenosed arteries n % n % P
0 2 1.1 1 0.5 >0.99
1 54 28.4 41 22.2 0.24
2 73 38.4 57 30.8 0.13
3 61 32.1 86 46.5 0.01
Table 4. Characteristics of TLT efficacy
. Fortelyzin® (n = 190) Metalyse® (n = 185)
Criterion n % 95% Cl n % 95% Cl P
TIMI O 46 24.2 18.3-30.9 33 17.8 12.4-23.8 0.21
TIMI 1 11 5.8 2.9-10.1 21 11.4 7.2-16.8 0.04
TIMI 2 61 32.1 25.5-39.2 58 31.4 24.7-38.6 0.91
TIMI 3 72 37.9 31.0-45.2 73 39.5 32.3-46.9 0.84
TIMI 2 + TIMI 3 133 70.0 62.9-76.4 131 70.8 63.7-77.2 0.76
Fortelyzin® (n = 190) Metalyse® (n = 185)
M= SD 95% Cl M= SD 95% CI P
TFC for TIMI 2 40.7+7.0 34-48 40.1+£5.0 35-47 0.92
TFC for TIMI 3 29.2+4.0 21-36 29.9+5.0 22-37 0.76

follows: no stenosis — 2 patients (1.1%) and
1 patient (0.5%), respectively. The difference
was not statistically significant (p > 0.99).
One-vessel disease was observed in 54 pa-
tients (28.4%) and 41 patients (22.2%) in the
Fortelyzin® and Metalyse® groups, respective-
ly. The difference was not statistically signifi-
cant (p = 0.24). Two-vessel disease was ob-
served in 73 patients (38.4%) in the Fortelyzin®
group and in 57 patients (30.8%) in the
Metalyse® group. The difference was not sta-
tistically significant (p = 0.13). Three-vessel
disease was observed in 61 patients (32.1%)
and 86 patients (46.5%) in the Fortelyzin®
and Metalyse® groups, respectively. The dif-
ference was statistically significant (p < 0.01)
(4) (Table 3).

The TIMI 3 blood flow after thrombolysis was
observed in 72 out of 190 patients (37.9%)
(95%CI 31.0-45.2) in the Fortelyzin® group and
in 73 out of 185 patients (39.5%) (95% CI 32.3-
46.9) in the Metalyse® group. The difference
was not statistically significant (p = 0.84) (5).
(Table 4)

TIMI 2 blood flow was observed in 61 pa-
tients (32.1%) (95% CI 25.5-39.2) in the
Fortelyzin® group and in 58 patients (31.4%)
(95% CIl 24.7-38.6) in the Metalyse® group.
The difference was not statistically significant
(p=0.91).

Therefore, the TIMI 2—-3 coronary blood flow
was observedin 133 out of 190 patients (70.0%)
(95% CI 62.9-76.4) in the Fortelyzin® group,
and in 131 out of 185 patients (70.8%) (95% CI

63.7-77.2) in the Metalyse® group. The differ-
ence was not statistically significant (p = 0.76).

TIMI 1 blood flow was observed in 11 out of
190 patients (5.8%) (95% CI 2.9-10.1) in the
Fortelyzin® group and in 21 out of 185 patients
(11.4%) (95% CI 7.2-16.8) in the Metalyse®
group. The difference was statistically signifi-
cant (p = 0.04).

TIMI O blood flow was observed in 46 out of
190 patients (24.2%) (95% CI 18.3-30.9) in the
Fortelyzin® group and in 33 out of 185 patients
(17.8%) (95% CI 12.4-23.8) in the Metalyse®
group. The difference was not statistically sig-
nificant (p = 0.21).

In accordance with the Protocol, TFC was
determined in patients with TIMI 2-3 blood flow.
In patients with TIMI 2 blood flow, TFC was 40.7
+7.0 (M= SD) (95% Cl 34-48) in the Fortelyzin®
group and 40.1 = 5.0 (95% CI 35-47) in the
Metalyse® group. The difference was not statis-
tically significant (p = 0.92). In patients with
TIMI 3 blood flow, TFC was 29.2 = 4.0 (M %= SD)
(95% CI 21-36) in the Fortelisin® group, and
29.9+5.0(95% CI22-37) inthe Metalyse®group.
The difference was not statistically significant
(p=0.76).

Forty four (97.0%) patients with TIMI O blood
flow had 100% stenosis of the IRA (occlusion),
1 patient had stenosis of 99% and another pa-
tient had 95% stenosis of the IRA.

In the Metalyse® group, 31 out of 32 patients
(96.9%) with TIMI 0 blood flow had occlusion of
the IRA, and 1 patient had 95% stenosis of the
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Table 5. The incidence of rescue and elective RCls

Fortelyzin® (n = 190) Metalyse® (n = 185)
n % n % P
Rescue PCI with stenting 36 18.9 32 17.3 0.60
Rescue PCI without stenting 4 2.1 6 3.2 0.38
Elective PCI with stenting 119 62.6 125 67.6 0.28
Elective PCI without stenting 31 16.3 22 11.9 0.13

Pain syndrome maintained in 2 out of 152
patients in the Fortelyzin® group associated
with positive ECG changes; in this regard, res-
cue PCI was performed in 40 patients in the
Fortelyzin® group. In the Metalyse® group, res-
cue PCl was performed in 38 patients. In 36 out
of 190 patients (18.9%) from the Fortelyzin®
group, rescue PCl was performed with stenting;
in the Metalyse® group stenting was performed
in 32 out of 185 patients (17.3%). The differ-
ence was not statistically significant (p = 0.6)
(6) (Table 5).

Rescue PCl without stenting in the Fortelyzin®
group was performed in 4 out of 190 patients
(2.1%) and in 6 out of 185 patients (3.2%) in the
Metalyse® group. The difference was not statis-
tically significant (p = 0.38).

Elective PCI after successful thrombolysis
was performed within 3-24 hours. One patient
from the Fortelyzin® group underwent elective
PCIl in 44 hours, and one patient from the
Metalyse® group underwent elective PCI in 67
hours. Elective PCIl with stenting was performed
in 119 out of 190 patients (62.6%) in the
Fortelyzin® group and in 125 out of 185 patients
(67.6%) in the Metalyse® group. The difference
was not statistically significant (p = 0.28).

Elective PCI without stenting in Fortelyzin®
and Metalyse® groups was performed in 31
(16.3%) and 22 (11.9%) patients, respectively.

The difference was not statistically significant
(p=0.13).

TIMI 3 blood flow after PCI was observed in
155 out of patients 190 (81.6%) inthe Fortelyzin®
group and in 156 out of 185 patients (84.3%) in
the Metalyse® group. The difference was not
statistically significant (p = 0.5).

TIMI 2 blood flow after PCI was observed in
29 out of 190 patients (15.3%) in the Fortelyzin®
group and in 23 out of 185 patients (12.4%) in
the Metalyse® group. The difference was not
statistically significant (p = 0.46).

TIMI 2+3 coronary blood flow after pharma-
coinvasive approach (TLT+PCIl) was observed
in 184 out of 190 patients (96.3%) in the
Fortelyzin® group and in 179 out of 185 patients
(96.8%) in the Metalyse® group.

One-year patient’s status was studied in 186
out of 191 (97.4%) in the Fortelyzin® group and
in 185 out of 191 (96.9%) patients in Metalyse®
group. The status was unknown in 5 (2.6%) and
6 (3.1%) patients from Fortelyzin® and Metalyse®
groups, respectively.

The results of the 1-year clinical outcomes
from the FRIDOM1 and STREAM trials are pre-
sented in Table 6.

One-year all-cause mortality in the
Fortelyzin® group was 11 patients (5.9%) com-
pared to 12 patients (6.5%) in the Metalyse®
group (p = 0.83; RR 0.91; 95% CI 0.42-1.98).

Table 6. One-year results and clinical outcomes of the FRIDOM1 and STREAM studies

FRIDOM1 FRIDOM1 STREAM
Criterion Fortelyzin® Metalyse® (Metalyse® group)
(n=191) (n=191) (n =944)
n (%) n (%) n (%)
Patient’s status at Year 1 186 (97.4) 185 (96.9) 936 (99.2)
Unknown status 5(2.6) 6(3.1) 8 (0.08)
All-cause mortality at Year 1 1(5.9) 12 (6.5) 63 (6.7)
Cardiovascular mortality at Year 1 10 (5.4) 12 (6.5) 38 (4.0)
30-day all-cause mortality 7(3.7) 7(3.7) 43 (4.6)
30-day cardiovascular mortality 7(3.7) 7(3.7) 31(3.3)
All-cause mortality within the period 4(2.2) 5(2.7) 20 (2.1)
from Day 30 and Year 1, including:
death due to cardiovascular reasons 3(1.6) 5(2.7) 7(0.07)
death due to other reasons 1(0.6) 0(0) 13 (0.14)
One-year survival 175(94.1) 173 (93.5) 873 (93.3)
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Figure 2. One-year Kaplan-Mayer survival curves in the Fortelyzin® and Metalyse® groups.

One-year cardiovascular mortality was 10 pa-
tients (5.4%) and 12 patients (6.5%) in
Fortelyzin® and in the Metalyse® groups respec-
tively (p = 0.67, RR 0.83; 95% CI1 0.37-1.83).

Cardiovascular mortality within 30 days after
randomization was similar in both groups and
amounted to 3.7% (p > 0.99); other deaths
within 30 days were not observed.

All-cause mortality within the time period
from Day 30 to Year 1 constituted 4 patients
(2.2%) in the Fortelyzin® group and 5 patients
(2.7%) in the Metalyse® group. In the Metalyse®
group, all deaths within the period from Day 30
to Year 1 were caused by cardiovascular dis-
eases; in the Fortelyzine® group, cardiac death
was recorded in 3 out of 4 patients, 1 patient
died from another cause (acute intestinal ob-
struction).

One-year survival in the Fortelyzin® group
was 175 out of 186 patients (94.1%) and 173
out of 185 patients (93.5%) in the Metalyse®
group.

Figure 2 presents the Kaplan—Mayer survival
curves.

In the Fortelyzin® group, 13 patients (7.3%)
were hospitalized between Day 30 and Year 1,
12 (6.7%) of them were hospitalized due to a
cardiovascular cause.

In the Metalyse® group, 19 patients (10.7%)
were hospitalized within the same period, and
18 of them (10.1%) were hospitalized due to a
cardiovascular cause.

Discussion

One-year results and clinical outcomes from
the FRIDOM1 study showed that single bolus of
Fortelyzin® as a part of PIS is no less effective
than Metalyse® - the gold standard of pre-
hospital thrombolysis.

The one-year survival rate in the FRIDOM1
study was high and comparable in both
Fortelyzin® and Metalyse® groups (94.1% and
93.5%, respectively).

The one-year FRIDOM1 results showed low
all-cause mortality rate from Day 30 to Year 1 in
both Fortelyzin® and Metalyse® groups (2.2%
and 2.7%, respectively). Within this period, 3
out of 4 patients in the Fortelyzin group died
from the cardiovascular reasons, and all 5 pa-
tients in the Metalyse® group died due to the
cardiovascular reasons.

When comparing the one-year results and
clinical outcomes from the FRIDOM1 and
STREAM studies, the obtained data are similar.

One-year all-cause mortality rate was similar
in both studies: Fortelyzin® 5.9%, Metalyse® —
6.5% (FRIDOM1) and Metalyse® - 6.7%
(STREAM). The one-year cardiovascular mortal-
ity rate in FRIDOM1 and STREAM trials was also
comparable: Fortelyzin® — 5.4%, Metalyse® —
6.5% and Metalyse® — 4.0% (STREAM).

All-cause mortality rate from Day 30 and
Year 1 constituted 2.1% in the Metalyse® group
(STREAM) and 2.7% in the Metalyse® group
and 2.2% in the Fortelyzin® group (FRIDOM1).

CpenHeoTtaaneHHbIe KIIMHNYEeCKNE pe3ysibTaTkbl OLIeHKW TPOMOOSINTUHECKIX MpernaparoB
doprennsnH® n Metannse® B nuccnenosarvs GPYOMI...



KAPOWNOJIOIMs

The one-year survival rate in the Metalyse®
group (STREAM) was also high (93.3%) and
comparable to the above mentioned data from
the FRIDOM1 study.

There were minor differencesinthe FRIDOM 1
and STREAM results which did not affect the
endpoints, namely: in the STREAM study one—
year patients’ status was determined in 99.2%
(936 out of 944 patients), in the FRIDOM1 study
the numbers were slightly less: in 97.4% (186
out of 191 patients) in the Fortelyzin® group and
in 96.9% (185 out of 191 patients) in the
Metalyse® group.

Cardiovascular mortality rate from Day 30 to
Year 1 in the Metalyse® group in the STREAM
study was the lowest (0.07%) (7 patients) as
compared to the Fortelyzin® group (1.6%) (3
patients) and the Metalyse® group (FRIDOM1)
(2.7%) (5 patients) with the similar all-cause
mortality rate during this period.

Since 2013, Fortelyzin® was administered in
more than 20,000 patients. Since 2015,
Fortelyzin® has been included in the Vital and
Essential Drugs List (Government Resolution of
the Russian Federation # 2782-r dated
December 30, 2014).

In some Russian regions Fortelyzin® is in-
cluded in the regional doctor’s emergency bag
including Belgorod, Viadimir, Irkutsk, Nizhny
Novgorod, Orenburg, Pskov regions, etc.

The successful experience of Fortelyzin®
used both at the pre-hospital and in-hospital
stages in the real clinical practice is widely pre-
sented in peer-reviewed journals (7-12).

Given the proven clinical similarity of
Fortelyzin® and Metalyse® and significantly low-
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er price in comparison with foreign analogue,
pharmacoeconomic benefit of Fortelyzin® as
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The one-year FRIDOM1 results confirmed
the positive experience of Fortelyzin® used as a
single bolus in the ambulance settings.

Conclusion

The one-year results and clinical outcomes
of the multicenter randomized clinical trial
FRIDOM1 demonstrated that Fortelyzin used as
a part of PIS in patients with STEMI provides
safety, high one-year survival rate and low mor-
tality rate from any cause, including cardiovas-
cular reasons.
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NpumeHeHue ycTtpouctBa MitraClip

B KOMMJIEKCHOM JIe4eHUHU cepAevYHOH
HEeAOCTAaTOYHOCTH Y MOXKUJIbIX NALUEHTOB
(0630p nuTeparypbl)

K.J1. Kosnos?, A.H. boromonos?*, E.V. CeHbknHa?, H.I. JlykbsiHOB', A.A. 2XKykoBs?

' BoeHHO-MmeanumHckas akagemus umenn C.M. Kuposa, CaHkT-leTepbypr, Poccus
2CaHkTt-lNeTepbyprcknii UHCTUTYT Guoperynsaunmn u repoHTosorun, CaHkT-leTtepbypr, Poccus

MutpanbHas peryprutaums (MP) sBasieTcs pacrpocTpaHeHHbIM 3ab0/1eBaHNEM, KOTOPOE rpu OTCYTCTBUM
JIe4eHUNsT UHUUMUPYET Kackaa HebnaronpusiTHbIX COObITUI, MPUBOASLUMX K PA3BUTUIO XPOHNYECKOV CepaeyHOM
Henoctaro4HocTu (XCH) n cmeptu (Grigioni F. et al., 2008 (1)).

Yactota MP akcrioHeHumnaabHO yBennumBaeTcs ¢ Bo3pactoM (Nkomo V. T. et al., 2006 (2)). Aemorpagpuyeckue
U3MEHEHVSI B CTOPOHY CTapeHusl HaceJsieHusi CTaBsT nepes cuctemMamu 34PpaBoO0XPaHeHUss BO BCEM MUPE
3aaa4y pa3paboTku aeKkBaTHbIX BapuaHToB ne4eHus MP ans noxvnsix ntogen. Cuctema MitraClip (MC) sBnsi-
eTCsl HOBbIM BapuvaHTOM JiedeHus1 Tsxkesori MP 'y noxwunbix naumeHToB ¢ XCH, a Takkxe 60JbHbIX C MHO-
XKECTBEHHbIMU COMyTCTBYIOLMMY 3abosieBaHvsiIMU. MaiovHBa3nBHbIV XapakTep BMeLLaTesIbCTBa 0COOEHHO
aKTyaJsieH rpvi MPUMEHEHU METOANKN Y 0Cab1eHHbIX 60JIbHbIX CTaPYeCKOro BO3pacTta C BbICOKUMU PUCKAMU
BbIMOJIHEHUSI OTKPbITOM onepaumy. [JaHHoe 0630pHOe 1CCaen0BaHNe CTaBUT LieJIbI0 CUCTEMATU3aLMI0 UMEIO-
LL|eriCsl COBPEMEHHOV Hay4YHOV HGOPMaLm OTHOCUTEIbHO NMpuMeHeHus: cuctembl MC B KOMIM/IEKCHOM Jieye-
Hum XCH 'y noxusbix 60J1bHbIX.

Knroyesbie cnoBa: MitraClip, mutpasbHasi peryprutaLiys, BblpaXeHHasi CeEpAEYHas HeA0CTaTO4YHOCTb, TPAHC-
KareTepHoe BMeLLaTesibCTBO Ha MUTPAJIbHOM KiarnaHe, XpoHndYeckasi cepaedyHast He4oCTarO4HOCTb, YPECKOX-
Has rniactvika MUTPasbHOIro KaarnaHa, rnoxussle

Application of the MitraClip device
in the complex treatment of heart failure
in elderly patients (literature review)

K.L. Kozlov?, A.N. Bogomolov?*, E.l. Senkina?, N.G. Lukyanov', A.A. Zhukov?

'S.M. Kirov Military Medical Academy, Saint Petersburg, Russia
2Saint Petersburg Institute of Bioregulation and Gerontology, Saint Petersburg, Russia

Mitral regurgitation (MR) is a common disease that, if untreated, triggers a cascade of adverse events leading
to the development of chronic heart failure (CHF) and death ( Grigioni F. et al., 2008 (1)).

The incidence of MR increases exponentially with age (Nkomo V.T. et al., 2006 (2)). Tilting of demographics
towards aging of the population challenges healthcare systems around the world to provide adequate MR
treatment options for the elderly. The MitraClip (MC) system is a new treatment option for severe MR in elderly
patients with CHF and in patients with multiple concomitant diseases. The minimally invasive nature of the
intervention is especially relevant when the technique is used in weakened elderly patients with high risks for
open-heart surgery. This study review is aimed at systematizing the available modern scientific information
regarding the use of the MC system in complex treatment of CHF in elderly patients.

Keywords: MitraClip, mitral regurgitation, advanced heart failure, transcatheter mitral valve intervention,
chronic heart failure, percutaneous mitral valve repair, elderly
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Kpatkuin Te3auc

TpaHckaTeTepHasa PEKOHCTPYKUMS MUTPaSb-
HOrO KJjanaHa C WCMOJIb,B0OBAHUEM CUCTEMBI
MitraClip no3BonsieT BbIMONHATb KOPPEKLUUIO
MUTPanbHOW peryprutaunum Hambonee Taxe-
N0 rpynne noxunblx 6onbHbix XCH ¢ Bbipa-
XXEHHOW KOMOPOWAHOCTbIO, KOTOPbIM MPOTUBO-
MOKa3aHO BbLIMOJIHEHNE OTKPbLITOM Onepauuu,
C LENbIo MpepbIBAHMA MOPOYHOro Kpyra B Npo-
rpeccupoBaHun XCH, ctumynsaumm obpaTHOro
pemoaenupoBaHusa Muokapga, obnerdyeHus
CUMNTOMOB, Y/ydLLIEHUs KadyecTBa XWU3HU W
MPOrHo3a OO0JbHbIX, @ TakkKe B KayecTBe “MoO-
cTa” K TpaHcnnaHTauum cepaua.

Cnucok cokpawieHuin

XCH - xpoHu4eckasi ceppedyHas HepocTta-
TOYHOCTb

JIK — neBbIn xxenygo4dek

MK — MuTpanbHbI knanaH

MH — MuTpanbHas HegoCTaTO4YHOCTb

MP — muTpanbHas peryprutauus

OMT - onTumasnbHas MeanKkaMmeHTO3Has Te-
panus

TPMK - TpaHckaTeTepHasa PeKOHCTPYKLUUS
MMUTPasbHOro KnanaHa

®B - dppakuus Bbibpoca

OMP - dyHKUMOHaNbHAs MuUTpasibHas pe-
ryprutauus

MC - MitraClip

OMP — pereHepaTtvBHasi MuTpanbHasa pe-
ryprutauuys

CPT — ceppaedHass pEeCUHXPOHU3MpPYoLAs
Tepanusa

BeepneHue

MwuTtpansHasa peryprutaunsa (MP) asnaetcs
Hambonee pacnpoCTPaHEHHbIM MOPOKOM Kna-
naHoB cepaua (B CLUA 3apeructpupoBaHo 60-
nee 4 MiH GO0NbHbLIX C CUMMTOMHOWM (YMEpeH-
HOW mnu Taxenon) MP). Mo gaHHbIM (3), MP
cTpagalT okoso 2% HaceneHus B pas3BUTbIX
CcTpaHax: OoT MeHee 2% B Bo3pacTe o 65 net oo
8,5% B rpynne 65-75 net un 13,2% B rpynne
75 net n ctapuwe. 3aboneBaemMoCTb OLEHMBa-
eTcsa Ha ypoBHe 0,1% nonynauun HaceneHus.
B EBpone n CLUA exerogHo BbigBnAOTCA 60-
nee 250 000 HoBbIX cnyvaeB. B Poccuiickon
denepaunm OpUEHTUPOBOYHOE KOJIMYECTBO
MnaumMeHToB C NepBUYHON 1 BTOpUYHOM MP T4-
>KENOM CTENEHN, HE ABNSIIOLLMXCS KaHAnaaTamMm
ONS  XUPYPrnyeckoro Jie4eHusi, CocTaBnsieT
520-570 Tbic. yenosek. Mo ctatnucTuke, PyHK-
umoHanbHasa MP (PMP) npucytcTeyeT y 6onee
50% 60nbHbIX XCH co CHUXeHHOI dpakuunei
Bblbpoca (PB) nesoro xenypouka (JIXK) (3).

PacnpocTtpaHeHHocTb XCH II-IV ¢dyHkuno-
HanbHoro knacca (PK) no knaccudukaumnm
Hbio-Mopkckoin accoumaummn cepaua (NYHA)
cocTtaBnsieT 4,5% B obwen nonynaunm (4). Mo
OaHHbIM AMEpPMKAHCKOW accoumauun cepaua,
yacTtoTta 3aboneBaemoctn XCH 3a nepuopg ¢
2012 no 2030 r. ygenuuuntcsa Ha 46%, 4To BEOEeT
K CYLLLECTBEHHbIM COLMaNIbHO-3KOHOMUYECKNM
noTepsM U YBEJIMYEHUIO 3aTpaT CUCTEMBI
30paBOOXPAHEHMS.

3Haummasa MP BcTpevaeTca B 4 pasa valle,
4YeM 3Ha4dMMbIA CTEHO3 KJaraHa aopTbl. [Mpwu
atom MeHee 1,5% naumeHtoB ¢ MP nonyyaet
XUPYPruyeckoe wunam TpaHCcKaTeTepHoe nede-
Hune (Abbott data on file as of 2019). Ocobyto
aKkTyanbHOCTb AJaHHOe 3aboneBaHune npmnobpe-
TaeT B MOXWIOM U CTapyeckomM BO3pacTe.
C Bo3pactom MP nporpeccupyeTt n npnsognT
K HeobpaTUMbIM HapPYLUEHUAM CTPYKTYpPbl W
dyHKumn cepgua (1). B HacTtosuwee Bpems
Hanbonee pacnpocTpaHeHHbIM BApUaHTOM XU-
pyprnyeckoro neyeHus tskenom MP aengaeTtcs
XVMPYPruyeckoe BOCCTAHOBIEHNE MUTPAsIbHO-
ro knanaHa (MK) wnun, ecnu nocnegHee He
nogxoaut, 3ameHa MK.

1. Y Bcex MONnogbix NaumMeHToB 1 BONIbHbIX C
HU3KUM XUPYPrUYECKMM PUCKOM pe3ybTaThbl
XUPYpPruyeckoro BocctaHoBneHns MK ynos-
JNIeTBOPUTESIbHbI, & YPOBEHb CMEPTHOCTU OT-
HOCUTENBHO HU3KMIN — 1,4% (npn 3ameHe MK
- 1,6%). OgHako y nmauMeHTOB B BO3pacTte
ctapuue 80 net 1 60J/1IbHbIX C BbICOKMM XUPYPrn-
yecknm puckom 30-gHEeBHaAs CMEPTHOCTb 3Ha-
yntenbHo Bbiwe: 11,0% onga xMpypruyeckoro
BoccTaHoBneHua MK u 18,9% npwn 3ameHe MK
(5). No cTatncTnke, OKOJO NMOSTIOBUHLI OOJTbHBIX
MP He aBna0TCS kKaHanaaTaMmm gns OTKPbITOro
BMewaTtenbctBa Ha MK B CBSI3u C BbICOKUM
XVUPYpruyeckum puckom (6). Xupyprudeckas
pekoHCcTpykumsa mnn 3ameHa MK xapakrtepu-
3yeTcs CYWEeCTBEHHOW MepuonepauoHHON
NIeTanbHOCTbIO, CHVXEHHON BbIKMBAEMOCTLIO
M XyOLWM COXPaHEHMEM NOCNeonepaunoHHON
dyHKUMM JIK, 4TO B 0COOEHHOCTM XapaKTepHO
AN NoXunblx naymeHToB (3). na naHHOM Ka-
Teropum naumeHToB B OCOOEHHOCTU cCylle-
cTByeT Oosbluas NoTPedbHOCTb B MeHee UHBa-
3MBHOIN NHTEPBEHUMOHHOM Tepanuu. C uenbio
MUHUMN3ALNN PUCKOB, CBA3AHHbIX C XUPYpPIru-
YECKMM BMELLATENIbCTBOM, a TakXe ONd neve-
HUS Haubonee TaXeNblXx HeornepabesbHbIX
MaunveHTOB C BbIPAXEHHOM COMyTCTBYIOLLEN
naTtosiormerm NpPoBOAUTCS MNOWCK ManounHBAa-
3MBHbIX BApMaHTOB JIEYEHUS MUTPASIbHON He-
poctatodyHocTn (MH). K HacTosauwemy BpemMeHun
pa3paboTaHO MHOXECTBO YCTPOWUCTB, BOCMPO-

lMpumeHeHne ycTpovictea MitraClip B KOMMIEKCHOM JIeHEHUN CEPLAEYHON HEAOCTAaTOYHOCTU

Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)
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U3BOOSALLUNX XUPYPrN4eCKue MHCTPYMEHTBI: pe-
KOHCTpyKuma MK no metoanke “kpain B Kpan”,
npsiMas U Henpgamasi aHHysonaacTnka v npo-
Tesbl knanaHoB. COBPEMEHHbBIM 1 NepCneKTyB-
HbIM MasOMHBA3VBHbIM METOAOM BOCCTaHOB-
neHna MK nytem conocTtaBneHust Ero CTBOPOK
C MNOMOLLbO MasiOMHBA3MBHOM YPECKOXHOWN
MMMaaHTaumum anga naumeHToB co 3Hadynmonm MP
SABNSETCA TpaHCcKaTeTepHas PEKOHCTPYKUMUS
MuTpaneHoro knanaHa (TPMK). Hanbonee ns-
BECTHbIM M €OMHCTBEHHbIM 3aPErnMcTPUPOBAH-
HbiM B Poccuu yctpoinctesom ana TPMK qasns-
etcsa cuctema MitraClip (MC) (Abbott, CLLA),
KOoTopasd LWMPOKO WCMONb3yeTCsd BO MHOIMMX
cTpaHax mupa. NpumeHeHne gaHHOro ycTpom-
CTBa PEKOMEHOOBAHO pykoBoAcTBamMu EBpo-
nemckoro obuiecTBa Kapauonoros n Amepwu-
KaHCcKoM accoumaunen cepgua (7, 8). OnbiT
npumMmeHenusa cuctembl MC BkoyaeT Gonee
15 net n 6onee 100000 naumeHToB (Abbott
data on file as of 2019).

B nocnepnHee Bpemsi OblI0 ony6nMKoBaHO
MHOXECTBO MCCNeaoBaHnin, B KOTOPbIX aHanu-
3unpyeTtcsa nedeHne MP ¢ nomouwbio MC npu
JereHepaTtuBHOM, a Takxe QYHKLVNOHaNbHOMN
MP. Peaynbtathl anist o6omx Tunos MP nokasbl-
BalOT HE3HAYUTEJSIbHYIO BHYTPUMPOLEOYPHYIO
CMEepPTHOCTb, HN3KME NokasaTenn nepunpoue-
OYPHbIX OCJTIOXHEHUI 1 6NaronpuaTHLIA UCXOoA,
C TOYKU 3peHus cHmxeHnsa MP, a Taioke ynyd-
weHve PYHKLMOHAsIbHbIX BO3SMOXHOCTEN 1 Ka-
yecTBa XusHu (9).

HabnopatenbHble nUccnegoBaHMsa Mnokasa-
nn, 4yto Tepanma MC 6e3onacHa 1 cBsi3aHa C
obner4eHnemM CMMNTOMOB, YiydlleHMEM nepe-
HOCUMOCTU PUINYECKNX HArpy30K 1 0OpPaTHbLIM
pemogenupoBaHmnem JIXK (10, 11). Ero adpdek-
TUBHOCTb Takxe Oblnia NpoBepeHa B paHOOMMU-
3MPOBAHHbBIX KOHTPOJIMPYEMbBIX KIUHUYECKMNX
WUCMbITAHUAX, KOTOPbIE, K COXalleHuo, Oanu
NMPOTMBOPEYMBLIE PE3YNbTaThbl. YCNex npoue-
aypbl umnnantaumm MC B peanbHOW KnHUYe-
CKOW mpakTuke cocTtaBnsetr 97%, npu 9TOM
89,3% naumeHTOB BbIMMCLIBAOTCS HEMOCPEen-
cTBEeHHO gomoii (10). JaHHasa o630pHas ctaTbs
HanpaBfieHa Ha 0000LleHne pes3ybTaToB MNo-
CNegHuxX UccnenoBaHuin, NOCBSALWEHHbIX 6e30-
nacHoCTM un 39PEPEKTUBHOCTU MNPUMEHEHUS
MitraClip B komnnekcHom nedeHnn XCH y no-
XUNbIX MALNEHTOB.

Crtparerns noucka

Ina HanucaHma paHHoro o63opa Nnowuck -
TepaTypHbIX NCTOYHNKOB BbIMOJIHAJICS B CUCTE-
me PubMed, a Takke B cetn MIHTepHeT 3a ne-
pvopn c 1 auBapsa 2005 . no 1 okta6psa 2020 . ¢

MCMOSIb30BaHMEM Clieaylwnx TEepMMHOB:
“XpoHunyeckasa cepaeyHas HeooCTaTOYHOCTL”,
“HegoCTaTOYHOCTb MUTPaNbHOrO knamnada”,
“TpaHckaTeTepHash PEKOHCTPYKUUS MUTPasib-
HOro knanaHa”, “mitral regurgitation”, “advan-
ced heart failure”, “transcatheter mitral valve
intervention”, “MitraClip”. NpoaHann3npoBaHb.l
KaK MOJIHblE TEKCTbI CTATen, Tak N aHHOTaLVUN.
JononHutenbHble 4OKYMEHTbI Oblin NpuBeae-
Hbl U3 NINYHBIX BUOINOTEK N CMUCKOB CCbINOK
HaMOeHHbIX cCTaTen.

STnonorua n natoreHes

MUTpPaNbHON peryprutauum

Mo aTMonornyeckomMy Npu3Haky pasnanyatroT
MEepPBUYHYIO (OErEeHEPATUBHYIO) M BTOPUYHYIO
(dyHKumoHanbHyto) MP. OereHepatmnsHaa MP
(OMP) — aTo 3aboneBaHune, BbI3BAHHOE aHATO-
MUYECKUMU U3MEHEHMSAMMN B CTBOPKAx U XOp-
Oax mutpanbHoro knanaHa (MK); asnaetcqa
Hanbonee pacnpocTpaHeHHbiM Turnom MP. Mpn
nereHepaTtmBHomMm MK yacto HabnogaeTcs Bbi-
nageHme (nponanc) CTBOPKU 1U3-3a YOJIVHEHUS
UM paspbiBa XophajibHOro anmnapara, 4To
NnPEMBOAUT K Pas3fI4HON CTErNeHun peryprura-
unn MK un3-3a manbkoanTtaumn CTBOPKU BO
BPEMS CUCTOJbI XXeNyno4koB. [NaTtonornyeckui
CUCTOJINYECKU MOTOK KPOBW B JIEBOE Mpen-
cepavie NpuBoOANT K agunataunm/bmnbpunnaumm
npencepanin, HapyLweHuto n gunataumm QyHk-
LK XXEeNya0o4yKOB, BTOPUYHOW JIErO4YHOM rmnep-
TeH3umn. Octpas MH mMoxeT Bbi3BaTb OCTPbIV
OTEK NIErKMX U KaPAVNOTrEeHHbIN LLIOK M BHE3arl-
HYIO CEPAEYHYIO CMEPTb.

dyHkumoHanbHaa MP (DMP) — aTo 3abone-
BaHVeE, BbI3BAHHOE ONCCUHXPOHUEN 1 peMoje-
nnposaHnem JIK, 0B6blHHO CBA3AHHbLIMMK C OC-
JIOXXHEHUSIMN MLLEMMNYECKONW Bone3Hn cepgua
mnn kapguommonatmen. MNMpm atom cam MK
OCTaeTCs CTPYKTYPHO HOpMasbHbIM. Pacnpo-
cTpaHeHHOCTb PMP OT yMEpPEHHOW A0 Taxe-
nown coctaengetr ot 6 0o 29% y naumneHToB
¢ XCH (12, 13) un yBennuusaetca ¢ 40 go 75%
y rocCnmTanna3npoBaHHbIX nauyeHToB ¢ XCH.
39Ta U3MEHYMBOCTb B OCHOBHOM COrJ/lacyeTcs
C ouHamu4yeckon npupogon ®MP un, BeposaT-
HO, C HEOOHO3HAYHbIM OrnpefeneHnem ee T5-
xecTun. B ocHoBe natoreHe3za ®PMP nexat guic-
byHKUMA 1 pemoaenmposaHue JIK, KoTtopble
NPMBOASAT K anukasbHOMY N 3aHEMY CMeLLe-
HUIO NanuANSPHbIX MbIlWL, Bbl3bliBas ¢ukca-
LIMIO CTBOPOK U CHUXKEHME 3aKpPbIBAKOLLUX CUJI.
Mpn yBENMYEHUM NEBBIX KaMep MUTPasibHOE
KOJIbLO pacCLUMPSETCS U TeEPSET CealOBUOHYIO
dopMy, 4TO NPUBOOUT K YCUNIEHUIO PUKCaLUN
CcTBOPOK MK 1 HEBO3MOXHOCTN UX COMOCTaB-
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neHvsa. M3onmpoBaHHOE yBeNMYeHUe JeBOro
npeacepamsi, 06bIYHO CBSA3aHHOE ¢ GUbpunna-
umen npeacepauii, MoXeT ObiTb AOMNONMHUTENb-
HOW, XOTa M He4dacTol npudnHoin OMP uns-3a
aumnataumm KonbLEeBOro npoctpaHcTea (14).
®OMP MoxHO knaccmduumpoBaTtb Kak MMero-
LY MLWEMUYECKYIO WU HEULLIEMUYECKYIO
3TUONOIMI0, NepBasi N3 KOTOPLIX ABJISETCS HaW-
©onee pacnpoCcTpaHeHHOW U BO3HMKAET rnocne
vHpapkTa mMuokappa (PMP paseuBaeTtcs
y 25-50% nauneHToB, NepeHecLunx NHOapPKT
Muokapga). Heunwemwnyeckas OMP moxeT
ObITb BblI3BaHa MAMONATUYECKOW AnnaTtaumoH-
HOM KapguomMumonaTtuen, onuTenbHoOW runep-
TeHanen n mmokapamtTom (1). PMP npusoant
K YBEJIMYEHUIO NpegHarpy3km, HanpsiXkeHUto
CTEHOK M Harpyske Ha JDK, 4To B MOpPOYHOM
Kpyre oTpmuaTenbHO BAUSET HA NPOrpeccupy-
towyto XCH. O6bemHasa neperpyska JIXK, cea-
3aHHas ¢ ®MP, cnocobCcTBYET JanbHenemMy
pemogaenunpoBaHuio JIXXK ¢ ycunennem MP (15).
CornacHO MHOrQYMCNEHHBbIM NUCCAEO0BaHUAM,
®MP okasblBaeT cunbHOE oOTpuuaTesibHoe
BAIMSIHNE HA KJIMHUYECKME NCXOAbl NALMEHTOB
¢ XCH (16, 17). B HepaBHeM MeTaaHanuae,
Bkovaowem 53 wuccnepoBaHua u 6onee
45 000 nauMeHTOB C ULLEMUNYECKON N Heulle-
Mu4yeckon kapgumomuonartmen, OGMP 6bina
CBsi3aHa C NOYTY BABOE MOBbLILLEHHBIM PUCKOM
obLen n cepae4Ho-cocyamcTon CMepTHOCTH
n rocnutanmaaumm na-3a XCH (15).

AunarHoctuka

MUTPaJIbHOW peryprutrauum

Oxokapanorpadpusa (IxoKl) cuntaetca “30-
NOoTbIM CTaHgapToM” amarHoctukn MP. Peko-
MEHAYETCH MHTErpaTmMBHbIA NMOAXOL C UCMNOJSb-
30BaHMEM PAa3JINYHbIX KPpUTEPMEB (KAaYEeCTBEH-
HbIX, MOJTYKOJIMYECTBEHHbIX 1 KOJIMYECTBEHHbIX)
(7, 8). OxoKI ¢ Pn3nyeckom Harpy3kom MoxeT
CbirpaTh peLUaloLLyo PoJib B OLLEHKE 1 KoAnye-
CTBEHHOW OLLEHKE AMHAMMNYECKOrO0 KOMMNOHEHTa
®dMP. BaxHo, 4Tto TsxkecTb @PMP Bcerga nonx-
Ha OuUEeHMBAaTbLCS Nocae oNTUMKMU3aun Meguka-
MEHTO3HOW Tepanuun B COOTBETCTBMU C PEKO-
MeHOaUuusIMu.

B 6onblWMHCTBE CNy4aeB BbINOJIHEHME
TpaHcTopakanbHon 3xoKI pgocTtaToyHO Ang
ONArHOCTUKU, HO MPU HU3KOM KayecTBe U30-
OpaxeHus npu TpaHcTopakanbHom IAxoKI pe-
KOMEHAYETCHA BbINOJHUTL YPECMULLEBOLHYIO
OxoKI™ (18). 3D-3OxoKI no3BonsgeTr noayyYnuTb
OOMOJSIHUTENbHbIE AaHHble Ons Bblbopa onTu-
MaJIbHOW CTpaTermy PpeKOHCTPYKLUMKM KnanaHa.

MeTopab! iIeyeHns

MUTpPaNbHOM peryprutauum

JlewenHne JMP. CornacHo pykoBOACTBaM,
xmpyprmyeckass pPeKOHCTPYKLUUS SBAsSeTcs
nPeanoYTUTESNbHBIM BAPMAHTOM JIEHEHUS XPO-
Huyeckom OMP. pyrmue TpaguumMOHHbIE Bapu-
aHTbl JIEYEHMS BKJTIIOYAKOT ONepaumio No Xmpyp-
rmyeckomn 3ameHe knanaHa. [lokazaHusa K Xxu-
PYPrnyeckom pekKoHCTPYKUMU nnn 3ameHe MK
Yy acCUMNTOMHBbIX nauneHToB ¢ MP BknoyaoT
ypoBeHb OB JIK <60% mnu KCO JTXK >45 mwm,
dnbpunnauuio npeacepanii u CUCToNnyeckoe
JaBneHve B nero4yHom aprtepun =50 MM pT.CT.,
TakK KakK ykasblBaloT Ha XyALUMA NMPOrHo3 He3a-
BMCMMO OT Hanuuus cumntomoB. Habniopa-
TenbHasa cTpaTterus cymtaetca 6e3onacHom
Onsa 6eccMNTOMHbBIX MauUMEHTOB C TAXENON
OMP, He MeloLmMX HM OOHOro U3 Bbillenepe-
YMCNEHHbIX MokadaHui k onepauuu (19).

BbinonHeHMe TpaHcKaTeTepHOM PEKOHCT-
pykumn MK € npuMmeHeHmem yCcTporcTBa
MitraClip nokaszaHo 60J/IbHbIM C CUMMNTOMHOW
JOMP c BbICOKUM XMPYPrUyeCcKUM PUCKOM UK
HeonepabenbHbIM NauyeHTam (7).

HoBbIM HanpaBneHnemM B MasilOMHBa3MBHOM
neyeHun MH saBngeTca TpaHckateTepHas UM-
nnaHTauma mmtpanbHoro knanaHa (Tendyne™,
Abbott, CLLA). 9To nepBas B CBOeEM kJjacce
TEXHONOrMs, KoTopasa npeniaraet naumeHTam
C BbIpaXeHHOM cumnTomartnyeckon MP (cTe-
neHb >3) MUHMMaNIbHO MHBA3MBHbIM BapuaHT
fleyeHnss 3amMeHbl knanaHa. Y 60NnbLIMHCTBA
naumeHToB (99%) nonHoe yctpaHeHne MP go-
cturaeTtca 4veped 30 gHenm C yCTOMYMBBLIM
ycTpaHeHnemMm MP B O0/bLUMHCTBE C/lydaeB ye-
pe3 1 n 2 roga. YpoBeHb TEXHUYECKOIO ycrexa
cocTtaBnset 96%. Npu aTOM OTMevaeTcs Ku-
HUYECKU 3Ha4YMMoe ynydlleHne CUMMNTOMOB U
rnokasaTenen kayecTsa Xnsum (20).

JleyeHne ®P@MP. B cooTBeTCTBUM C OeW-
CTBYOLLVMY PEKOMEHOAUMSMN METOObI Nieye-
Hus MPMP BkOYalOT ONTUMAaNbHYIO Meauka-
MEHTO3HYyI0 Tepanmio (OMT) n cepagyHyto pe-
CUHXpoHU3mpylowyto Tepanuio (CPT) (7, 8).
Mpn HeadPPEKTUBHOCTU OAHHBLIX METOO0B Y Na-
LIMEHTOB CO CTOMKOW TSXKENOon cuMmnTomMaTuye-
ckon ®MP cnepyeT pacCcMOTPETb XUpypruye-
CKVEe NN TpaHCcKaTeTepHble MeTOAb! JIeHeHUs
(15).

1. OMT npu OMP BktOYaeT ONYPETUKH,
6eTa-6nokaTopbl, MHIMOUTOPbLI AHITMOTEH3UH-
npespallatoLero gpepmeHTta / 610KkaTopbl pe-
LLleNnTOPOB aHrMOTEH3NHA, / UHTMONTOP peuen-
TOpa aHrMoOTEH3MHa-HeENpuIn3nHa, a Takxe
AHTArOHMUCTbI PELLENTOPOB MMHEPANTOKOPTUKO-
MOOB Yy NaUMEHTOB CO CHuxeHHon PB JIK

lMpumeHeHne ycTpovictea MitraClip B KOMMIEKCHOM JIeHEHUN CEPLAEYHON HEAOCTAaTOYHOCTU

Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)
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n knaccom > Il no NYHA (21). Ctumynupys 06-
patHoe pemogenupoBaHue JDK, OMT moxeT
YMeHbLLINTb cTeneHb PMP (22). BaxHo oTme-
TUTb, YTO B 3TUX UCCNEOOBAHUAX YNy4lIEHNE
MDMP Habnoganocb MEHee 4eM Y MOJSIOBUHbI
uccnengyemoix, nonydasinx OMT.

2. CPT pekomeHgoBaHa OENCTBYIOLLVMU
pykoBoacTBamMu Onga naumeHtoB ¢ ®B JDK
<35%, ¢ Wunpokmm komniekcom QRS n ¢ cum-
nTOMaMu CeEpPAEYHON HEAOCTATOYHOCTM (Kiacc
[I-IV no NYHA) Ha doHe npoBogumonn OMT.
Knacc pekomMeHpaumim v ypoBeHb AoKa3aTesib-
HOCTWN pasnmM4yatoTcsl B 3aBUCUMOCTU OT MOp-
donorum 1 NPOAOIKUTENBHOCTM KOMIJ1eKca
QRS (21). B HeckonbkMx MUCCNemoBaHMUNAX CO-
obuwaetcs o ponu CPT B cHuxeHun OMP y na-
UMEHTOB C auncohyHkumen JDK, yBenunveHHomn
NPOOOMKUTENbHOCTLIO KOoMMinekca QRS n knac-
camu I/1l v 11/IV no NYHA npu cpegHecpoyYHOM
HabnmogeHun (3 n 6 mec) (23). CPT moxeTt
ObICTPO (24) n onuTenbHo (25) ynyywaTb reo-
meTputo JIK, Taxectbe PMP n ucxonbl.
YnydweHne ®MP y peumnmenToB CPT kone-
6netca oT 43 no 63%, a cTeneHb CHUXeHUs
®OMP MOXHO OLEHUTb B TedeHne 3—6 mec no-
cne nmnaanTauumn (26).

3. Xupypruiyeckoe BOCCTaHOBJIEHME U
3ameHa MK. Ponb xupyprum MK B nedeHuun
nsonmnpoBaHHol Taxenon AMP aBnaetcsa He-
OOHO3Ha4HOW. B HacTosiLee BpemMsa xmpypru-
yeckoe nevyeHue nlonmposaHHoro ®MP ocTa-
eTCH peaKoCTbio, MOCKOJbKY NauneHTbl ¢ PMP
4aCTO COOTBETCTBYIOT BbICOKOMY XUpypruye-
CKOMY puCKy U3-3a guchyHkumm JIK, noxunno-
ro Bo3pacTa M COMyTCTBYOLLMX 3aboneBaHuin
(27). EBponenckme pekoMmeHgaumm npegnara-
0T Xupypruyeckoe nedeHne ®MP Tonbko ans
MaunveHToOB C BbIPAXEHHbLIMX CUMMOTOMaMM
cepaeyHor HegoCTaTOYHOCTM Ha HdOoHEe NPOBO-
anmvonn OMT, ®B JI)K > 30% u oTcyTcTBUEM
TSXKENIoM ConyTCTRYyOLWEen natonoruv (7). Heopn-
HO3Ha4YHbIM BOMPOCOM TakXe oCTaeTcsi Bbloop
XMPYPru4yeckoro Metoga nedeHuss — BOocCTa-
HoBeHus nnn 3ameHbl MK. B HepaBHeM paH-
OOMUN3NPOBAHHOM KOHTPOJIMPYEMOM UCCEOO-
BaHMK 3ameHa MK npuBena Kk 6onee HU3KOMY
ymncny peumavsoB MP no cpaBHEHUIO C pe-
CTPUKTUBHOW @HHYNOMJIaCTUKOM Yy NauueHTOoB
C M30JINPOBAHHOMN TSXENION UWEMMNYECKON
DMP npu cxoxmx nokaszatensax pemMoaenmpo-
BaHna JIDK mn 3SkBMBANEHTHOW OBYX/ETHEN
cMepTHOCTU (28). Mpun aTOM Hauny4Llee obpaT-
HOEe PeEMOOENVNPOBAHME OTMEYEHO Y NALMEHTOB
6e3 peuyameoB MP, nonyyaBLunx BOCCTaHOBNE-
HMe MK (28). Takum o6pa3om, ycreLiHoe BoC-
ctaHoBneHe MK (BepOSITHO, HE TOJIbKO aHHY-

nonnactuka, HO W Jpyrve MeTonbl) MOXeT
MMETb aHanornyHble Unu ny4ywmve pesynbrathl,
yem 3ameHa MK. B aTtom cnyyae ons ooctu-
XEeHUS oNTUMalibHbIX U CTOWMKUX Pe3ynbTaToB
HeoOXoAuMbl TLIATENbHbIN OTOOP MNaLMEHTOB
M DasibHeNLee COBEPLUEHCTBOBAHME METOO0B
BoccTaHoBneHuns MK (15).

HecMoTps Ha NOBbILLEHHbIV MHTPaonepaum-
OHHbI pUCK, NaumeHTbl ¢ TsxenoiM @MP, koTo-
pbiM TpebyeTcss aopPTOKOPOHApPHOE LUYHTUPO-
BaHme (AKLL), no-Bmaymomy, BbIUrpbiBalOT OT
BOCCTaHoBNeHUs unu 3ameHbl MK (13). Kak
oTMe4eHo B pekomeHaauuax ESC n ACC/AHA,
Jaxe npuv HU3KOM YPOBHE [0Ka3aTeNlbHOCTMU
(C) BocctaHoBneHne MK BMeCTO 3aMeHbl
npeanaraeTcd y naumeHToB 6e3 GasasibHOW
AHEBPU3MbI/ONCKUHE3UN, 3HAYUTENBHON PUK-
cauuy CTBOPOK mnau Tspkenon gunataumm JIK
(7, 8). LUnpoko obecyxaaembiii cugHapuii kaca-
eTCH NauneHToB ¢ ymepeHHbIM PMP, KoTopbiM
HasHadyeHo AKLL, ons kKOTOpbIX MoKasaHust K
onepaunnm BoccTaHoBneHna MK ocTatoTcs
CNOPHbIMU.

4. TpaHckaTeTepHble MeTOAbl PEKOHCT-
PpyKUMM MUTpanbHOro ksanaHa. llaumeHTsl
c Taxenon PMP umetloT HebnaronpusTHbIN
NMPOrHo3, HecMoTps Ha npoBoauMbie OMT
1 CPT, n 4yacTo He NoaxoaaT Ansa Xupypruyec-
KOro BMeLlaTeENbLCTBA, KOTOPOE HE NOOTBEPXK-
LOEHO AO0CTaTO4YHbIMU AoKa3aTenbCTBaMu Ons
OO0NbHBIX C MHOXECTBEHHOW COMYTCTBYIOLLEN
natonormen (29). CnoXHOCTN XUPYPrnyeckoro
nedyeHusa noxunblx naumeHToB ¢ @MP ceazaHbl
C TSXEeNo KOMOpPOWOAHOCTbIO, BbICOKUM pPUC-
KOM peumanBoB Tsxkenom MP 1 coMHUTENbHOMN
3P PEKTUBHOCTLIO B O0JITOCPOYHOM Mepunose.
EBponeiickme pekomMeHpauuu npegiaratTt
npumMmeHaTb TPMK ¢ ncnonb3oBaHMeM yCTpom-
ctBa MitraClip Tonbko ans cuMnNToMaTU4eCKmMxX
nauueHToB ¢ Taxenoim ®MP Ha ¢doHe OMT
n CPT, KkoTOpbleé MMEIOT BbICOKM U 3anpe-
TUTEJIbHBIV XUPYPrMdeckuin puck (7), Torga kak
B aMepunKaHCKMX pekoMeHaauusx He coobuia-
€TCS 0 NOKa3aHUAX K TpaHCKaTeETEPHOMY Nleye-
HUO OMP (8). AMepukaHcKkne pekomMeHaaumnm
MnoA4YepKMBaOT OTCYTCTBME HAOEXHbIX J0OKa3a-
TeNbCTB, MNOATBEPXAAIOWMX MPENMYLLECTBO
ncnonb3oBaHusa MitraClip onsa nedeHns OMP
(30), uTo B HacTosILEEe BpeMa 0000peHO B He-
KOTOPbIX EBPOMNENCKMX cTpaHax, Ho He B CLLA.

KoHcTpykuus yctporictea MitraClip

M TeXHUKa onepauum

1. YcTtpoinictBo MC npeactaBnset coboii
TPaHCBEHO3HYIO TpaHCCEenTalbHYlD CUCTEMY
ONg KIMnmpoaHusa (conuxkeHust) cteopok MK
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ana nedenus taxenov GMP n IMP y 60nbHbIX
C BbICOKUM XMpPypruyecknm pmckom. Cucrtema
LJOCTaBKM KAWUMNC, BBOAMMAaA B TeNO 4epes
yrnpasasieMbIi HANPABASIOLWLNA KaTeTep, BKIIO-
yaet ycTporcTteso MC, npmukpensieHHoe K BbICO-
KOMaHEBPEHHOMY KaTeTepy AOCTaBku, CO BCe-
MM 3N1IEMEHTaMM ynpaBieHUsa Ha NPOKCMManb-
HOM koHUe (puc. 1) (MitraClip NTR XTR Clip
Delivery System Instructions for Use).

YctporictBo MC 3axBaTtbiBaeT U yaepxuBa-
eT cTBopkn MK, 4TO NnpnBOanUT K GUKCMPOBaH-
HOW koanTauumn (conuxeHuto) cteopok MK Ha
MPOTSXKEHVN CEPAEYHOrO LuMKna (puc. 2).

Mmnnantauma MC MoXeT npoBOAUTLCS
B CTaHOApPTHOM pPEHTreHoonepaunoHHON.
B nepeyHe [ONONHUTENBHOW KOMMAEKTauum
HeobxoauMOo HanmM4yme annapara oJis nposene-
Hua 9xoKl ¢ 4ypecnuEeBOAHbIM OATYUKOM
c dyHKuuen noctpoeHus 3D-ns3obpaxeHus,
a Takke obopynoBaHus ONs npoBedeHust 06-
e aHecTe3nn.

B cocTaB kapamonornieckom 6puraapl oosnx-
Hbl BXOOUTb KapOMOXUPYPF, MMEIOWMA OnbIT
onepauuin Ha MK, 1 kapanonor, UMeIoLLi OnbIT
neyeHuns 3abonesaHni MK, a Takke MOryT ObiTb
BKJIIOYEHbI COOTBETCTBYIOLWLME CreunanncThbl
ON8 OUEHKM afeKkBaTHOCTU JIeHEHUSI cepaey-
HOM HEQOCTATOYHOCTM M aHATOMUK KlarnaHa.

OTanbl Npouenypbl BKAOYAOT: 1) NYHKUMIO
MeXnpeacepaHonm neperopoakn U BBEOEHUE
NPOBOOHMKOBOrO KateTepa; 2) BBeOAEeHne Cu-
CTEMbI OOCTaBKM KIMMCbl U €€ NO3ULMOHNPO-
BaHVe B IEBOM npeacepanmn; 3) NnpoaBumxXeHne
B JIK mn 3axBaT CTBOpPOK; 4) OUEHKY 3axBaTa
CTBOPOK 1 UBMEPEHNE rEMOANHAMMNYECKMX NO-
KasaTtenen; 5) otTcoeanHeHne KInMcol U n3Bne-
YeHVEe CUCTEMBI.

OxoKI B kayecTBe BeaylLlero Metoaa BaxHa
0N BCex 9TanoB npouenypbl, 0Co6eHHO BO
BpeEMS NO3MNLMOHMPOBAHUSA KITUMCHI, TOraa Kak
pPeHTreHockonmsa Heobxoamma TONbKO ANa o-
MOJSIHUTENIBHON BU3yanu3aumm npu BbINOJSHE-
HUMN TPaHCCENTaNIbHOW MNYHKUMW, NO3NLUOHU-
pPOBaHUA yrpaBASeMoro Kkatetepa u CUCTEMBbI

—— MitraClip NTR ——

Puc. 1. Yctpoiicteo MitraClip.

[OCTaBKM KJIWMCHI, @ Takxke KOHTPOAA B Mpo-
Llecce OTCOEeOMHEHWNST YCTAHOBNEHHOM KJIUMCh
(MitraClip NTR XTR Clip Delivery System
Instructions for Use).

lNpeumyuectea npumeHeHmns MitraClip
B CpaBHEHUW C OTKPbITOV oriepaLuen

« MNpoueanypa NpoBOANTCA Ha paboTaloLEM
cepaue, 6e3 HeobXOANMOCTU MPUMEHEHUNS NUC-
KYCCTBEHHOI0 KPOBOOOPALLEHUS.

+ Bo3MOXHa MHTpaonepauroHHas oueHKa
AP PEKTUBHOCTU NpoLEeaypPbl C BOSMOXXHOCTLIO
PEno3nLNOHNPOBAHUSA KIUMCHI.

+ MyHKUMOHHBIN OOCTYN Yepel3 GedpeHHyo
BEHY.

MokasaHua k npumeHeHuto MitraClip

MmnnaHtauua yctponctea MitraClip nposo-
ONTCS YPECKOXHO ON9 YMEHbLUEHUS 3HA4uU-
TenbHoW cumntomaTmndeckon MP (> 3+) y 6onb-
HbiX ¢ AMP, nmetoLmx NoBbILWEHHbIN PUCK One-
paumn Ha MK, ong KOoTopbIX CyllecTBylouMe
conyTcTBylowme 3aboneBaHns He UCKoYaloT
OXMNOAEMYIO MOJSb3y OT yMeHbleHua MP.
Mmnnantauma MC nokazaHa gns ieqyeHns CUm-
NTOMaTU4ECKON YyMEPEHHOM nnu Tsxenom AMP
unn Taxenon OMP y naumeHTtoB ¢ ®B JIK
>20% n <50% 1 KOHEYHbIM CUCTOJSINYECKUM
pasmepoM JIK < 70 MM, C COXPaHSIOLLMMUNCS
cumnToMamMm mn TskecTbldo MP, HecMmoTpsa Ha
MPOBOOMMYIO MaKCMMalibHO MNEPEHOCUMYIO

MitraClip XTR

Puc. 2. KoHcTpykums knuncel yctponctea MitraClip n nsobpaxeHune atana MMniaHTaumm Kivncei.

lMpumeHeHne ycTpovictea MitraClip B KOMMIEKCHOM JIeHEHUN CEPLAEYHON HEAOCTAaTOYHOCTU

Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)
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OMT no oueHke MyAbTUANCUUMANHAPHOW Kap-
anonormyeckom 6puragbl, MMelOWen 3Ha4vn-
TeNbHbI ONbIT ANArHOCTUKU W JIeYeHUs cep-
JEYHOW HepocTaToyHOCTU M 6one3Hm MK
(MitraClip NTR XTR Clip Delivery System
Instructions for Use).

CnepnyeT OTMETUTb, YTO EBPONENCKNE N aMe-
pUKaHCKMe pekoMEeHAaUnn NMEKOT pacxoxae-
HUSA OTHOCUTENbHO MnokadaHun K TPMK npu
®OMP. EBponerickne pykoBoasiLiMe NpUHUMMbI
pPEKOMEHAYIOT BbIMONHEHUE uMmnnaHTaumm MC
npu Taxxenom cumntomaTmndyeckon MMP, a Tak-
xe OMP y Bcex naumMeHToOB C BbICOKUM XUPYP-
r’MYecKnM puckom (knacc pekomeHpaumn lib,
ypOBeHb aokasaTtenbHocTu C). YcnoBmewm aB-
nsieTcsa oxvgaemas npoaoKNTENbHOCTb XN3-
HM 6onee 1 ropa, a Takxke cornaweHne KOHCU-
nnyma, COCTOSILLLErO U3 Kapamonora v kapano-
xmpypra, ¢ TeéM, YTO NauUUeHTbl HEe NOoAXOoaAaT
ons onepaunn (31). HanpoTmB, B aMepuKaH-
CKUX peKOMeHOaUMAX MO IEYEHUIO KanaHHbIX
NOpoKoB cepaua (8) pekomMeHayeTcs UHTep-
BEHUMOHHAA Tepanusg MUTPasbHbIMU YCTPOWM-
CTBaMu TOJIbKO Ana Tsxenon OMP Ha ocHoBe
pesynsratoB ncnsitaHun EVEREST | v I, eanH-
CTBEHHOIr0 paHAOMU3MPOBAHHOIMO Y KOHTPOJIN-
PYEMOro UccnenoBaHus, CPaBHUBAKOLWLENO XU-
pyprmio MK ¢ nmnnaHTaymen yctpomnctea MC
(28).

MpoTuBONOKasaHNa K NPUMEHEHUIO

MitraClip

AOGCOII0OTHbIE NMPOTUBOMNOKAa3aHUS:

* HaAM4mMe NPOTUBOMNOKA3aHWN K aHTUKoary-
NSHTHOW MNW aHTUarperaHTHoOM Tepanuu;

* aKTUBHbIN 3HgoKapauT MK;

+ peBmaTtudeckas 6onesHb MK;

* MPU3HaKM BHYTPUCEPAEYHOro Tpomba,
Tpomba B HUXKHEN NONoW Ui 6eApeHHON BEHE.

OTHOcUTEeIbHbIe NMPOTUBONOKa3aHus

Hannumne 3anpetntenbHOro pucka — onpe-
OenseTcs KJAMHUYECKMM 3akJlo4YeHneM Kap-
Jnosiornyeckon dpuraapl, BKoYatoLLLen kapan-
oxmpypra, mmMmerouwiero onblT xupyprum MK,
M Kapamonora, MMEIOLLEro onbiT JlIe4eHna 3a-
6oneBaHun MK, BBMAOy Hanuuus ooHOro wUan
HECKOJIbKMX cnenyrowmx dakTopoB pmucka:

- 30-gHeBHas oueHka pucka onepaTMBHOMN
CMepTHOCTK No wkane STS:

>8% nnsa nauMeHToB, KOTOPbIM MOXET ObITb
HasHa4vyeHa 3ameHa MK,

>6% nOna nauMeHToB, KOTOPbIM npeanona-
raetcst BocctaHoBneHne MK;

+ (phappopoBas aopTa U CULHO KasbLn-
HMPOBAHHAas BOCXOAALLAS aopTa;

« pgpsaxnocTb (frailty) — oueHmBaeTcs npum
JINHHOIM KOHCYbTaUUM Kapanoxmpypra;

« Tshkenoe 3aboneBaHne Uan UMppos rneye-
HM (MELD Score > 12);

+ TSDKenasi fieroyHasa rmnepteH3nst (CUCTo-
JINYECKOE OaBfIEHNE B JIEFOYHOW apTepun > 2/3
CUCTEMHOIO OABNEHUS);

+ @B JIXK <20% wvnn KOHe4HbI cucTonmye-
ckun pasmep JIK > 60 mm;

* HEKOTOpPbIE ApYyrrve COCTOAHNA (ANCPYHK-
LMS NpaBoro Xenyanodka ¢ TSXenon TpuKycnu-
JanbHOW peryprutauuen, xmmMmuoTtepanusa npm
3/10Ka4YeCTBEHHbIX HOBOOOPA30BaHUNAX, CUJb-
Hbli KPOBOTOYALLMIA OMaTes, HEMOLABUXKHOCTD,
cnna, tsaxenasa pemeHumsa n 1.4.) (1).

AokazaTenbHas 6a3a

npumeHeHus MitraClip

MepBoe knnHU4eckoe npumeHeHmne MC
Obi1o BbinosiHeHoO B 2003 . B mccrnegoBaHUn
3HOO0BACKYNSAPHOr0 BOCCTAHOBJIEHUS KianaHa
OT Kpaga 0o kpasa (Endovascular Valve Edge-to-
Edge Repair Study | - EVEREST I) (32). anee
nposoannocb wuccnegosaHne EVEREST I
(2005-2008 rr.), B kOTOpPOM y4acTBOoBano 279
nauuveHToB, PaHOOMU3VPOBAHHbIX A5 NpuMe-
HeHus MC unn xupyprum MK. Vicnonb3oBaHne
MC okasanocb 6onee 6e3onacHbIM, HO MEHEE
3O DEKTNBHBIM B CPABHEHUU C OTKPbLITON one-
pauuen no ymeHbwenmio MP (33). Cpean Bcex
nauyieHToB, nonyumBwnx MC no nosoay MP
3—-4 cTteneHu, 4yepes3 1 rog HadbnoageHus 82%
naumeHTtoB umenn MP 1-2 cteneHu, 4yepes
5 neTt paHHbI noka3aTtenb cocTtaBun 81%.
KoHeuHbIn anactonuyeckuin oobem JIK yepes
5 net HabnoaeHns Gbl HUXKE MO CPABHEHUIO
C MUCXOAHbIM Ha 29,6 mn (158,1 n 128,5 mn
cooTBeTcTBeHHO, p < 0,0001). Kpome TOro,
OOCTUIHYTO yydlleHne nokasatens QyHKUmMo-
HanbHoro knacca XCH no NYHA pgo I/l ®K
¢ 60% wncxonHo 0o 99% vepes 1 rog n 91%
yepes 5 net (33).

anee 6bin psg HabnogaTeNbHbIX UCCreno-
BaHuMM mmnnaHtaumm MC (10, 11), KoTopble
MO3BONINN BbISIBUTb P, 3aKOHOMEPHOCTEN:
1) aT0 6e3onacHas npoueaypa ¢ HU3KMM YPOB-
HEM OCJIOXXHEHMUI (BHYTpUNpoLueaypHas CMepT-
HOCTb U UHCynbT <1%); 2) nmnnantauya MC
adpdekTnBHa anst ymeHblieHnsa MP ¢ BbICOKUM
nokasarenemMm ycnexa npoueaypbl (>90%);
3) oHa yny4ywaeT CUMMNTOMbI U Ka4eCTBO XKM3-
Hn. CornacHo wuccnepoBaHmio ACCESS-EU
(2009-2012 rr.), B rpynne 60sbHbIX, KOTOPbIM
BbIMONIHANAacb umnnaantauna MC, oOCTUrHyTO
dYHKUMOHANbHOE YynydlleHne no pes3ynbTa-
Tam TecTta ¢ 6-MUHYTHOM xoabboi Ha 59,5 m
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(c 275 M mncxogHo oo 334 m uyepe3 1 roga,
p < 0,0001) (34). OgHako maHHble Habnwaa-
TeJ1bHbIX I/ICCJ'IGLI,OBGHVIVI HeJ1b34 CHUTATb OKOH-
YyaTeJibHbIMU, MOCKOJIbKY OHW HEe paHAOMWU3nN-
poBaHbl N HE PaCCYUTaHblI HA TBepAble KOHEe4Y-
Hbl€ TOYKW.

UcnbiTanua MITRA-FR n COAPT

HepaBHO Obinn onybnnkoBaHbl pe3ynbTaThl
OBYX KPYMHbIX PaHO0MU3NPOBAHHbBIX KOHTPOIN-
pyembix nccnegosanun — MITRA-FR n COAPT.
JaHHble nccnegoBaHus naydann posb npume-
HeHus MC y naumMeHTOB C MLLEMUYECKOW UAn
Henwemunyeckon PMP, y KOTOpbIX COXpaHs-
nnck cumnTomMbl XCH (knacc -1V no NYHA) Ha
doHe nposoaumont OMT (35, 36).

B uccnepnosaHun MITRA-FR (35) 304 nauu-
eHTa ¢ Takenon ®MP (onpepensgemoit kak 06b-
em peryprutauum (OP) 6onee 30 mn unu nno-
wanb ceyeHusa ctpyu peryprutauym (MCCP)
oonee 20 mm?), knaccom lI-IV no NYHA n ®B
J1K 15-40% Obinn paHooMMU3NpoBaHbl B rpyn-
ny MitraClip nnmoc OMT (n = 152) nnm TONbLKO
OMT (n = 152). Yepes rog HabnoaeHNs 4acTo-
Ta CMepTu M rocnuTanm3aumii B CBA3U C ae-
komneHcauuen XCH mexay rpynnamm oocTto-
BEPHO He pasnuyanacb M coctasuna 54,6%
B rpynne MitraClip n 51,3% B rpynne OMT
(oWl 1,16; p = 0,53). ABTOpPbLI UCccNengoBaHUS
nMpuvLLAKn K BbIBOAY, 4TO B criydae ®MP nporHos
nauvieHToB ONnpeaensieTca OCHOBHbIM 3abone-
BaHMEM MMoKapaa, a cTeneHb kKianaHHON He-
[OCTAaTOYHOCTM SBASETCA MapKepoM TAXecTu
npouecca. CnepoBaTefibHO, UMMNAHTUPOBATb
cuctemy MitraClip uenecoobpasHo nuuib na-
LUMEHTaM C aereHepaTtmBHbiM nopaxeHuem MK.
PesynbraTbl ABYX/ETHErO0 HaAbNIOOEHNS Takxe
HE Mokasann 3HaAYUMbIX Pa3NYnii; y NaumeH-
ToB C Tsikenot @MP ypeckoxHoe BOCCTaHOB-
JleHne B AOMNOJSIHEHME K MeOMKaMEHTO3HOMY
JIeYEHMIO HEe MPUBENO K 3HAYUTESIbHOMY CHWU-
>XEHUIO pUcKa CMepPTU WU rocnmTanmaaumm rno
MnoBoOAy CepaeyHor HegoCTaTOYHOCTH NO CpaB-
HeHuno ¢ OMT (37). CnepoBaTenbHO, B Uccne-
noeaHun MITRA-FR He ypanocb unaeHTuopun-
UMpOBaTb MNOArpynny MauMeHTOB MO CTENEHWU
peryprutaumm, pemogenupoBaHus JK nnm nx
KOMOMHauuM, KoTopas Morna Obl MoayyuTb
MoNb3y OT TPaHCKaTeETEPHOW KOPPEKLMU C UC-
nonb3oBaHnem MitraClip (38).

B unccneposanHmn COAPT (2013-2017 rr)
(36) 614 nauyeHToB ¢ ®MP OT yMepeHHOW A0
Tkenom (3+) unn taxxkenon (4+) (MCCP > 30 mm?
n OP > 45 mn), knaccowm lI-IV no NYHA n @B
JIDK 20-50% 6b1nv paHaoMU3NpOoBaHbl B rpyn-
ny MitraClip nnmoc OMT (n = 302) nnm TONbLKO

OMT (n = 312). lNepBn4yHas KOHe4YHas Touka
AP PEKTUBHOCTU (rocnmTannsaumn rno nosoay
XCH yepes 24 mec) Obl1la 3HAYUTENbHO HUXE
B rpynrne MitraClip no cpaBHEHWIO C FPynnown
OMT (35,8% npotuB 67,9% Ha naunmeHTo-rog;
oTHoweHne pwuckoe (HR) 0,53, p < 0,001)
C 04YeHb ONaronpuATHbLIM YUCIIOM, Heobxoau-
MbIM gjist nedenms (NNT), paBHbim 3,1. BaxHo
OTMETUTb, YTO 3HAUYMMbLIE PaA3NNUUA MEXAY
rpynnamMmuy Takxe Habnoaanvucb B COBOKYMHO-
CTM nokaszaTtefnen cMepTu 1 rocnmtanmaaymn
no nosoay XCH yvepes 1 rop (45,7% B rpynne
MMnaaHTaumMm ycTpomctea npotme 67,9%
B rpynne koHTponsa; HR 0,57, 95% AW 0,45-
0,72; p <0,001); B M30NMPOBAHHOW CMEPTHO-
CTM OT BCex npu4nH 4eped 24 mec (29,1%
B rpynne ycTpoincTea npotme 46,1% B rpynne
koHTponsa; OP 0,62, 95% AW 0,46-0,82); B no-
TpebHOCTU B MMMIaHTaLMM BCIOMOraTelbHOro
YCTPONCTBaA UUPKYNATOPHOMN Mnoanep>XKu
mmokapaa JIK yepes 1 rog (3% B rpynne MC
npoTtuB 7,1% B kKoHTponbHOW rpynne; OP 0,34,
95% On 0,13-0,87; p = 0,02). Kome TOro,
B rpynne MC B CpaBHEHUN C KOHTPOJIbHOW
rpynnor oTmevanocb 6onee BbipaxeHHoe 00-
paTtHoe pemogpenupoBaHue JIXK, ynydweHue
CUMMNTOMOB, NEPEHOCUMOCTU GUINYECKMX Ha-
rPYy30K 1 Ka4eCTBa XN3HMU.

MpuBeOeHHbIE BbilLe HabMOAEHUS Npeano-
naratot, 4yto pesynsrtatel MITRA-FR n COAPT
cnenyet MHTEPNPETMPOBaTb Kak OOMNOJIHAO-
e, a He npotmBopevalime apyr gpyry.
PanpomMmmnsupoBaHHble nccnegosaHmns MITRA-
FR n COAPT npeaocTaBnsoT HaM OONroXaaH-
Hoe “pokas3aTenibCTBO koHuenuun”: ®MP mox-
HO cuymMTaTb Beaywmm GakTopoM Nporpeccu-
poBaHUsA KapguomuonaTtmm, a He MnpocTo
Mapkepom TsxxecTun (13). NpuHmMMmas Bo BHUMa-
HNE Cepbe3Hble MPOTUBOPEYUS Pe3ynbLTaToB
COAPT c pesynbtatamu nccnegosaHust MITRA-
FR, aBTOpbl CPaBHUTEJIbHbIX aHANMN30B OAaHHbIX
nccnenoBanui (36, 39, 40) ykasbiBalOT HA He-
06X0AMMOCTb O4Y4EHb akKypaTHOro otbopa na-
LUMEHTOB, KOTOpbIM mmnnaHtauya MC morna
Obl MpPUHECTM MNonb3y, a TakXke Ha Lueneco-
006pa3HOCTb MCMONIb30BAHUSA TEX Xe KpUTepu-
€B, KOTOopble Obln 3a50XeHbl B An3aiH 6onee
ycnewHoro ncenepgosanna COAPT, — Bmelua-
TeNnbCTBO ClieayeT paccMaTpmBaTh TOJIbKO Npu
Hanmumn Txkenoin AMP, onpegensiemMon kak
MCCP > 30 mm2 11 OP > 45 mn. HakoHel,, BaXxXHO
UCKJIOYNTb NAUMEHTOB C OEKOMMNEeHcaumen
XCH, onpegneneHHoln kak knacc IV no NYHA,
MPaBOXENyaO4YKOBON  HEOOCTATOYHOCThbIO,
TSOKENOW TPUKyCnuaanabHOW peryprutauven,
a Takxe NayMeHTOB C BbIPaXXEHHOW auniatauu-

lMpumeHeHne ycTpovictea MitraClip B KOMMIEKCHOM JIeHEHUN CEPLAEYHON HEAOCTAaTOYHOCTU

Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)
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e JIDK nnu cunbHO cHuxeHHon OB JTK. Y atnx
MaumMeHTOB MMIIaHTaUuUa BCMNOMOraTesibHOro
ycTponcTea JIK nnn TpaHcnnaHtauus cepaua
Jo/mkHa OblTb paccMoTpeHa Kapaumosiornye-
CKOW Opuragow, ecnm 310 HeoOxoaMmo, B TO
BPEMS KaK MauMEHTbl, Y KOTOPbIX HENb3S OXMU-
0aTb NOJb3bl OT KAaKOro-11Mbo BMeLlaTenbCTBa,
[oKHbI ocTaBaTbcs Ha OMT. To4HbIl noadop
OMT nepepn BMeLWATENIbCTBOM MMEET BaXHOE
3HavyeHne. OMT Takxe Heobxoamma nocne
BMELLATENbCTBA. OTO NOAYEPKMBAET BaXHOCTb
Kapamonormyeckom 6puragpl C akTUBHbIM yya-
ctmem cneuynanuctoB no XCH B npuHaTun pe-
LIEHWIM N BEOEHNW NAUVEHTOB.

CnepyeT OoTMETUTb, 4YTO yCMex uccnegoBa-
Hua COAPT npuBen K pacnpoCcTpaHeHMio 0g0-
6penusa FDA Ha npumeHenmne MC npu ®MP n «
6onee nubepanbHOMY UCNOSIb30BAHWIO AAHHO-
ro Metoaa Bo Bcem mupe (41).

CpasHeHue MitraClip

C OTKPbITOW XUpypruemu

B HepaBHO onybnMKOBaAaHHOM MeTaaHannse
21 nccnepoBaHnsa ¢ 6463 nauneHTamMm BbICO-
koro pucka (nHpgekc EuroSCORE > 18 wnn
oueHka STS > 10) cpaBHMBaNMCb pe3ynbTaThl
OTKpbITON xmpyprum Ha MK (n = 3265) n npwu-
MeHeHune MC (n = 3198), neMoHCTpupya aHa-
JIOFNYHbIE BbICOKME MOKa3aTenu yCMeLHOCTHU
npouenypsbl (oTkpbITas xupyprusa — 98%, MC -
96%) (42). OgHako xota 30-gHeBHas 4acTtoTa
peuuamnea Tsxenow MP 6bina Bbile ansa MC no
CPaBHEHUIO C OTKPbLITON xmpypruen (3,2% npo-
T1B 0,6%; p = 0,002), KOMBUMHUPOBAHHbI aHa-
nn3 6e3onacHocTn 4Yepe3 30 gHel nokasan
ropasgo nydwwun pesynbtrat angd MC (cmepT-
HOCTb: 3,3% (95% [N 2,6—-4,2) no cpaBHEHUIO
c 16,2% (95% N 13,0-20,0); nHcynbT: 1,1%
(95% M 0,6-1,6) npoTtume 4,5% (95% AN 3,6—
5,3); kpoBoTedeHue: 4,2% (95% AN 3,0-7,0)
npotmne 59,0% (95% AW 50,0-67,0); onutens-
Hasi UCKYCCTBEHHAada BeHTunauua nerkmx: 1,7%
(95% N 1,1-2,2) npotue 36,3% (95% [N
33,1-40,0)). BT pesynbraTthl ObIIXM Npoae-
MOHCTPUPOBaHbI, HECMOTPS Ha Gonee BbICO-
KU NPODUINb XUPYPrM4eckoro pucka B rpynne
naymeHToB, nony4daBwmx MK (Hanpumep,
cpenHss OB JIK coctaBmna 38% B rpynne MC
npotme 52% B rpynne OTKPbITOW XUPYpruu).
Y nauyeHToB ¢ MK cmMepTHOCTb 3a rog, cocra-
Buna 13%. JonrocpoyHble gaHHble MO OTKPbI-
TOM xupyprum Ha MK oTcyTcTBOBanm, NnOSTOMY
pesynbTaTtbl He Oblv conocTaBuMbl. HanpoTus,
nauneHTbl ¢ Tsxenon MP n XCH, nony4aBLuve
OMT 6e3 MC unm xmpyprmyeckoro emelua-
TENbCTBa, MoKasaam roAoBYyHD CMEPTHOCTb

20%, naTuneTHiol cMmepTHOCTb 50% 1 BbICO-
KYIO 4acTOTy MOBTOPHbIX rocnutanusaunin no
nosoay XCH (29).

AddekTnBHOCTb NpuMmeHeHuns MitraClip,

MPOrHO3 U Ka4eCTBO XXU3HU

MeTtaaHann3 npumeHenmna MC nokasan He-
NnocpencTBEHHLIM TepaneBTUYeCcKUn ycrnex
y 91,4% nauneHToB, ONpenensieMbii Kak CHU-
xeHne MP po ypoBHS <2+. Bblo 06HapyXeHo
cHuxeHne MP < cteneHn 2+ y 85,3% nauueH-
ToB 4yepe3 30 gHen HabnwogeHua ny 86,9%
nauueHToB B cpegHem 3a 310 gHen (ananas3oH
oT 80 gHen no 4 net) (43). ViccnepoBaHue
108 naumeHTOB (NpenmyliectBeHHO ¢ DMP)
n gucoyHkumen JIXK (cpeoHee 3HadeHne PGB
JIK 28% += 11%; 88% nauueHTtoB — ¢ PB JIK
<40%) nNpoOAEMOHCTPUPOBANO €le nydwune
pesynbtatel — 99% ycnewHoCTb npoueaypbl
(44). BmecTe co cHuxeHuemMm MP 4yepe3 1 rog
nocne nMmnnaHtaumm MC Habnioganock obner-
yeHre CcUMNTOMOB y 86% MauneHToB, a Takxke
ynydlieHue gpyHKLMOHaNbHbIX CNOCOBHOCTEN Y
76,6% naumeHToB B knaccax | n Il no NYHA
(43). bonee TOro, aHanM3 MPOAEMOHCTPUPO-
Ban ynyyweHue 6-MUHYTHOM xoabObl N Kaye-
CTBa XW3HU. [pn 9TOM yBENNYEHNE ANCTAHLMN
npu xoabbe 3a 6 muH (260,6 = 13,6 M Ha uc-
XOJHOM YPOBHE o cpaBHeHuto ¢ 359,8 24,9 m
npu nocnenywouem HadnoaeHnn) Obino 60nb-
we, 4yem B pesynbrarte npumeHenms CPT (45).
Kpome Toro, otmMedannchb npmaHakm obpaTHoro
pemoaenupoBaHua JIK ¢ yBenuieHnem OB
JIK (¢ 27 £ 9,8% po 34,7 £ 10,4%; p = 0,02)
yepes3 1 rog HabnOOEHNA U YMEHbLLEHNEM KO-
HEYHOro OMacTOIMYECKOrO W KOHEYHOro Cu-
cTonunyeckoro oovema JIXK (44). Npennonoxu-
TenbHo MC cnocobeH orpaHuymMBaTh gafbHEen-
wee pacwmpeHme Konbuesonm nnockoctn MK,
4TO NPMBOAUT K OOpaTHOMY pemMoaenMpoBa-
HUIO.

3actonHaa XCH B covetanun ¢ MP nmeet
KpanHe naoxom nporHo3 (13). XoTs B HECKONb-
KX uccnenoBaHuax coobuanocb 06 obpat-
HOM pemogenupoBaHun JDK un ynyduwieHun
CUMMTOMOB MOCJS1I€ OTKPLITON Xnpyprum Ha MK
y NauUMEHTOB C BblpaxeHHon gnchyHkumen JIOK
npn ®MP, 30-gHeBHas CMepTHOCTb KonebneT-
cs B npenenax 8—9% (46). B aToM OTHOLLUEHUN
MC gaBnseTcs MHOroo6eLallyM MasonHBa-
3MBHbIM METOAOM YPECKOXHOr0 JIeYeHMs.
B nccnepoBaHnm 108 naumeHTOB, NpenmMyLle-
CTBEHHO ¢ ®MP u Taxenon ancoyHkumen JIHK
(cpeoHee 3HadeHue OB JIDK 28% + 11%;
88% nauueHtoB — ¢ PB JIK <40%), npo-
OEeMOHCTpMpOBaHa BreyaTnsaole Huakas
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30-aHeBHas cmepTHOCTb — Bcero 1,8% (44).
Takxke HakanaMBalTCA JaHHble O TOM, 4To MC
He TosIbkO 6e30MnaceH, HO 1 addeKTMBEH y Na-
umeHtoB ¢ ®PMP. B 9TOM OTHOLLEHUN PErncTp
ACCESS-EU nokasan aHanorn4Hoe KinHu4ye-
CkOoe ynyduweHne nocne wmmnnaHtauun MC
y naumenToB ¢ PB JIK <30% n > 30% (44).

MpumeHeHne MitraClip B kauyecTBe

MOCTa K TpaHCcnJiaHTauum cepaua

MaumeHTbl, oXupgawlwue TpaHcnaaHTaumu
cepaua (TC), yacTto HyXgalTCa B KOMMEKC-
HOM fleyeHnn, 4ToObl 3aMennTb NPOrpeccu-
poBaHMe OCHOBHOro 3abonesaHua. s oueH-
kn ponn MC B kayecTBe mocTa k TC npoaHanu-
31POBAH MeXOYyHAPOAHbIA MHOIMOLLEHTPOBbIV
pernctp ¢ yyactmem 119 nauyeHToOB C yMeEpPEH-
How/Tskenor OMP u Taxenon XCH (meguana
®dB JIK - 26%), pakTUYeCkmMx Unm noTeHuu-
anbHbIX KaHgmpaTtoB Ha TC, nony4aBLInX
MitraClip B kauecTBe NMPOMEXYTOYHOW CTpaTe-
rmu (47). Ycnex npoueaypbl Obl OAOCTUTHYT
B 87,5% cnyyaeB, a 30-gHeBHasa BbIXKBae-
MocTb coctaBmna 100%. Yepes 1 rog creneHb
cB06oadbl OT KOMOWHMPOBAHHOW MNEPBUYHOWN
KOHEYHOW TOYKWN (CMEpPTb, aKCTpeHHas TC unn
MMMAaHTauMs BCNOMOraTesibHOro ycTpomcTea
JIK, noBTOpHada rocnutanu3auus no noBoay
CH) cocTtaBuna 64%. Ha momeHT nocnegHero
[OCTYynHOro HabnoaeHus (MmeamaHa — 532 gHa)
15% nauueHToB Npowau nnadosyto TC, 15,5%
ocTaBaMCb UM MO ObITb BKJIKOYEHbI B CMNU-
cok oxunpgaHua TC, a 23,5% 6osblUe He nMmenu
nokasaHum Kk TC m3-3a KINHWUYECKOrO Ynyd-
weHus. Takum obpasom, npouenypa MitraClip
Kak nepexogHas ctpaterusa K TC y naumeHToB
¢ Tskenoit XCH co sHaumtenbHoit ®GMP 6bina
6e30nacHoOn, 1 2/3 NAUMEHTOB HE MMENU Mo-
O04HbIX 9dPeKkToB Yepes 1 roa. 3T pesynbra-
Tbl CriegyeT paccmartpumBaTtb Kak mccnenosa-
TENbCKNE W OCHOBAHHbIE Ha rmvnoTese, 4ToObI
HanpaBuUTb OalibHEWLLUNE UCCNEenOBaHUS 4pe-
CKOXXHOIO BMELUaTENbCTBA Yy MaUMEHTOB U3
rpynmnbl BLICOKOro pucka ¢ 3actonHom XCH (47).

Bo3MOXXHbIe OCJIOXKHEHUS

npumeHeHus MitraClip

MK conpoBoxgaetcd HU3KMM PUCKOM MNpPOo-
LeaypHbIX OCOXHEHUM. CornacHO AaHHbIM
MeTaaHanmaa, Hanbonee 3Ha4YNMbIM OCIOXHE-
HMEM, CBSI3aHHbIM C MPOLEAYPON, ABNSETCS
KpoBOTeYeHne, Tpebylowee nepenuBaHus, —
9,7%. OpyrumMmn cepbe3HbIMU OCNOXHEHUAMN
SBASAIOTCSH MHCYNLT / TPAH3MTOPHAs vUemMmnye-
ckaa ataka (TUA) (1,3%), pa3pbiB xopabl
(0,8%), TamnoHaga nepukapga (0,7%), wvH-

dapkT mrokapaa (0,4%) (43) n TpaHccenTanb-
Hble ocnoxHeHua (1,2-3%) (48). Peructp
ACCESS-EU coobuwaeT o eule 6onee HN3KOM
ypoBHe MHcynbToB (0,7%) M KPOBOTEYEHWU
(3,8%) (34). B uenom vyacrtoTa ocnoxHeHunin MC
OTHOCWUTENIbHO HWM3Ka, OCOBEHHO MO CpaBHe-
HMIO C TaKOBOW NpM TpaHCKaTETEPHOM 3aMeHe
aopTasibHOro KnarnaHa, rnpu KOTopow PUCK WH-
cynbta/TUA — ot 4,0 oo 6,7%, cepbesHble Co-
CyaNCTbIE OCNOXHEHUS — oT 8,2 0o 16,2% (49).

Be3onacHocTb npumeHeHua MitraClip

B metaaHanuize 2980 nauueHToB npoue-
oypHasi cMepTHOCTb npu uMnaaHtaumm MC
Oblna Ypes3BblHANHO HNU3KOW 1 COCTaBMsNa BCe-
ro 0,1%. Tem He meHee 30-gHeBHasi cMepT-
HOCTb cocTaBuna 4,2%, a CMepPTHOCTb OT BCEX
MPUYMH B TeYeHne cpenHero nepuoaa Habno-
neHnsa B 310 oHen — 15,8% (43). B 60NbLUUH-
CTBE KIMHUYeckunx wucnbiTaHuin 30-gHeBHada
CMepTHOCTb Konebanacb mexay 0,9% (50)
n4,7% (34). B TOXe BpeMs 0OOHONETHAA CMepT-
HOCTb nocne nvnnantaun MC aenseTcs cpas-
HUTENbHO BblCOKOW — OoT 12 oo 18,2% BO Bcex
HepaBHMX nccnepoBaHusx (34, 43, 50). Mpwu-
YMHA BbICOKOM CMEPTHOCTW B TEeYEHME NEepPBOro
rona, Ckopee BCero, cesi3aHa Co 3Ha4YUTENbHbI-
MM COMYyTCTBYOLWMMN 3a001eBaHUAMM Yy Nauu-
€HTOB 3TUX FPyrnn CO CPeaHMM 3Ha4YeHnem
EuroSCORE | 23,4 = 1,5% (43). C pgpyron
CTOpOHbI, B pernctpe GRASP 55% cwmepTten
B T€4EeHMe NepBoro roaa Obiiv OTHECEHbI K He-
KapavanbHbiM npudnHam (50). Heobxoanmbl
JanbHenLne NCcneaoBaHnsa C Lesblo ONTUMN-
3auUnmm Kputepues oTbopa KaHOMOATOB Ha UM-
nnaHTauuio MC 1 yaydlieHmnsa nokasartens oa-
HOJNeTHEN NeTanbHOCTU.

MpeaukTopbl HEONAroNPUATHOro ncxoga

nocne nmnaantTauum MitraClip

XoTsa cMepTHOCTb OT npouenypbl MC yxe
OTHOCUTENbHO HW3KA, OYEeHb BaXHO sy4lle
onpenenuTtbe NpeaukTopbl HeEOGNaronpuUaTHOro
KJIMHMYeckoro ucxopa. lMoka 4To 9TON Teme
MOCBSALLEHO JIMLLb HECKONIbKO UcCneaoBaHui.
B wvccnepmoBaHMM OTOOpPaHHbLIX MNaAUMEHTOB
¢ OMP c taxxenon aucoyHkumen JIK ogHodak-
TOPHbIM aHanM3 NPoAEeMOHCTpUpoBan Hebna-
ronNpuSTHbIA NCX04, ANd npeaonepauyuoHHOro
nHaekca EuroSCORE | >20% (HR = 4,4; 95%
an 1,8-9,5; p = 0,01), npenonepaLMOHHOIo
aHanmM3a MO3roBOro HaTpUNypeTudeckoro
nentupga > 1600 nr/mn (HR = 21,2; 95% AW,
2,5-38; p = 0,01), Heob6xoOMMOCTU nocneone-
PaALMIOHHOIO MPUMEHEHUS BHYTPUAoPTasIbHOrO
6annoHHoro KoHTpnynscaTtopa (HR = 3,8; 95%
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an, 1,2-13,5; p = 0,02) n nepronepaunoHHoe
BO3HMKHOBEHME OCTPOro NOBPEXAEHUs1 Noyek
(HR =4,1; 95% AN, 2-16; p = 0,01) (44). OTn
pe3ynbTaTbl COrlacyiTcd C pe3ybTaTamu
OJHOLIEHTPOBOro unccnegosaHus (65% POMP,
35% AOMP), aHanu3npyrowero npegukropbl
CpenHecpPOoYHOro KJIMHNYECKOro ncxoaa U Bbl-
XNBAEMOCTU (CMEPTHOCTb OT BCEX MPUYUH UK
rocnutanndaunsa): NYHA IV Ha ncxogHom ypoB-

e (HR = 2,4; 95% N 1,4-4,3; p = 0,002)
n CKd < 60 mn/mumu / 1,73 m (HR = 2,05;
95% O 1,1-4,0; p =0,03), oueHka STS > 12%
(HR = 2,20; 95% O 1,3-3,8; p = 0,004) n He-
ycnex npoueaypbl (HR = 2,66; 95% O 1,4-5,0;
p = 0,002) (51). B nccnegoBaHum ¢ y4actmem
300 naumeHtoB ¢ MC (68% — ®MP, 32% -
AMP) nnowanb peryprutupyroLlero oTBep-
ctua >70,8 MM?, TpAQHCMUTPASbHbIN rPagneHT
JaBneHus >4 MM pPT.CT. B COYeTaHnu C nnoLia-
apbto otBepcTua MK <3,0 cm? (no oueHke 9xoKI)
ObIn onpeaeneHbl Kak NpeanKTopbl MOBbILLIEH-
HOro pucka Heycnexa npouenypsbl (52).

dkoHomMunyeckasa aPpPeKTMBHOCTb

npumeHeHusa MitraClip

Mo paHHbIM AMeEpMKaAHCKOW accoumaunm
cepaua, Yactorta 3abonesaemocTtn XCH 3a ne-
prvopg ¢ 2012 no 2030 r. yBennuutca Ha 46%,
4YTO BEOET K CYLECTBEHHbIM COLMasbHO-3KO-
HOMMYECKMM MOTEPSAM U YBENIMYEHUIO 3aTpaTt
cucTtemMbl 3gpaBooxpaHeHus (8). lMockonbky
B CLLUA ctommocCTb rocnutanm3auun B CBA3U
¢ gexkomneHcauuen XCH o4yeHb BbICOKA, Npu-
MeHeHne MC oka3anocb 3KOHOMUYECKN LEene-
coobpa3HbiM (36).

Mo ougeHkam, yxe npu BosneyveHnmn 10% na-
uneHToB ¢ MP B 4peCckOXHyl0 TpaHckaTteTep-
HylO Tepanuio ¢ npumMmeHeHnem MC B Poccun
oOXnpaembln apOEKT NO3BOSINT COXPAHATb U
yBENNYMBATb MPOLO/DKUTENBHOCTb XU3HU HE
MeHee 18 TbIC. rpaxaaH exerogHo ¢ Hanbosnb-
wern adpPEKTMBHOCTbIO B rpynne naumeHToB
cTapyeckoro so3pacta (3).

Brief abstract

Transcatheter mitral valve repair using the
MitraClip system allows us to correct mitral re-
gurgitation in the most severe group of elderly
CHF patients with severe comorbidity in whom
open-heart surgery is contraindicated in order
to interrupt the vicious circle in CHF progres-
sion, stimulate reverse myocardial remodeling,
relieve symptoms, improve the quality of life
and prognosis of patients, and also to serve as
a “bridge” to heart transplantation.

3akJilo4yeHne

Ana naumeHToB ¢ Tsaxenon MP n BbICOKUM
XNPYPru4ECKNM PUCKOM JlIeHEHUE C NPUMEHE-
Hnem MC ctano metogom Bbibopa B EBpone
(mna ®GMP n JMP) n CeepHoii AMepuke (o5
AOMP). MNeprnonepaumoHHas CMEPTHOCTb UMe-
€T HU3KME MnokaszaTesnn, a A0JroCPOYHbIE pe-
3ynbTaTbl ABASIOTCA YOOBIETBOPUTENbHBIMN.
PesynbraTtbl paHOOMU3MPOBAHHbBIX MCCNEno-
BaHWUN OEMOHCTPUPYIOT NONOXUTESbHbBIN NPO-
dunb 6e30MacHOCTU, 3HaA4YMMOe CHUXKeHne MP,
YMEHbLLUEHMNE BbIPAaXXEHHOCTU CUMIMTOMOB, CO-
KpalleHue yucna rocnuranamsaunin no nosoay
XCH, KOpOTKyl0 MpOOO/IKNTENBHOCTL NpPebbI-
BaHWSA B OonbHMLe (1, 53).

BaxHo BbIOpaTh Hanbonee NoaxoasaLmx na-
LVEHTOB 4N 9TOMN Tepanmm C NOMOLLbKO pac-
LWMPEHHOIO Mpouecca MNPUHATUS pPEeLUEeHnN
Kapauonormdyeckon 6purapoin. Tekylime Kpu-
TEPUN BKJTKOYEHUSA U UCKITIOYEHUS NocaegoBa-
TesbHO goka3anu CBOO KJTKOYEBYIO POJIb B KpaT-
KOCPOYHOM 1 A0AArOCPOYHOM ycnexe npoueay-
pbl.

B 6yayuieMm BaxHO He TOJSIbkO onpenenuTb
M pacwmputb rpynny nauueHToB, KOoTopble
MOFyT MOly4UTb NOMbL3Y OT mmnaanTauum MC,
HO U Jly4LU€E NOHATb TEX NALUMEHTOB, COCTOSIHUE
KOTOPbIX HEe yNyyllaeTCd nocse OaHHOro BMe-
warenbCcTBa.

MdMP Henb3s paccmaTpuBaTb NPOCTO Kak
mapkep Tsbkectn XCH, Tak kak oHa urpaet
aKTUBHYIO POJib B MPOrpeccupoBaHmnm Kapamo-
mumnonaTtmn. CnepgoBartenbHO, npumeHeHne MC
npM CBOEBPEMEHHOM MCMOJSIb30BAHUU Yy npa-
BWUJIbHO OTOBGpPAaHHbIX NAUMEHTOB MOXET npe-
pBaTb MOPOYHLIA KPYF, KOTOPbLIA B KOHEYHOM
UTore npuBOAUT K TEPMMUHANIBHOM CTagumn
1 daTanbHbIM OCNOXHEHUSM Y 60/bHbIX XCH.
Heobxooumbl panbHenwune wuccrnenoBaHus,
4yTOObI OMTUMN3MPOBATb BbIOOP PECMOHAEH-
TOB ana koppekumn GPMP, a TakKe NPOACHUTb
ponb MC B yayylweHun nporHo3a naueHToB
¢ XCH.

Abbreviations
CHF - chronic heart failure
LV — left ventricle
MV — mitral valve
MI — mitral insufficiency
MR — mitral regurgitation
GDMT - guideline-directed medical therapy
TMVR - transcatheter mitral valve repair
EF — ejection fraction
FMR — functional mitral regurgitation
MC — MitraClip
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Introduction

Mitral regurgitation (MR) is the most com-
mon valvular heart disease (more than 4 million
patients with symptomatic (moderate or se-
vere) MR have been reported in the United
States). As estimated (3), MR is diagnosed in
about 2% of population in developed countries:
from less than 2% in subjects under 65 years to
8.5% in the 65-75 age group and 13.2% in sub-
jects aged 75 and older. The estimated inci-
dence in the population constitutes 0.1%.
In Europe and USA more than 250,000 new
cases are diagnosed annually. In the Russian
Federation, the estimated number of patients
with primary and secondary severe MR who
are not candidates for surgical treatment is
520,000-570,000 subjects. Based on statisti-
cal data, functional MR (FMR) is observed in
more than 50% of patients with CHF with re-
duced left ventricular ejection fraction (LVEF)
(3). In the overall population the prevalence of
class lI-IV CHF according to the New York Heart
Association (NYHA) classification is 4.5% (4).
According to the American Heart Association
the incidence of CHF will increase by 46%
between 2012 and 2030 leading to significant
socio-economical losses and increased costs
for the healthcare system.

Significant MR is observed 4 times more
commonly than significant aortic valve steno-
sis. However, less than 1.5% of patients with
MR receive surgical or transcatheter treatment
(Abbott data on file as of 2019). This disease is
particularly relevant in the elderly and senile
age. MR progresses in age-dependent manner
and leads to irreversible structural and func-
tional damages of the heart (1). Currently, the
most common surgical treatment option for
severe MR is mitral valve (MV) repair surgery or,
if the latter is not suitable, MV replacement.

1. In all young patients and patients at low
surgical risk, the results of MV repair surgery
are satisfactory, and the mortality rate is rela-
tively low — 1.4% (1.6% for MV replacement).
However, in patients over 80 years old and pa-
tients at a high surgical risk, the 30-day mortal-
ity rate is significantly higher: 11.0% for MV re-
pair surgery and 18.9% for MV replacement (5).
Based on the statistical data, approximately
half of MR patients are not candidates for MV
open-heart surgery due to a high surgical risk
(6). MV repair surgery or MV replacement is
characterized by significant perioperative mor-
tality, reduced survival, and worse postopera-
tive preservation of LV function which is espe-
cially characteristic of elderly patients (3).

For this group of patients in particular, there is
a significant need for less invasive interven-
tional therapy. In order to minimize the surgical
risks as well as to treat the most severe inoper-
able patients with severe co-morbidities, there
is a search for minimally invasive treatment op-
tions for MI. To date, many devices reproducing
the functions of the surgical instruments have
been developed: “edge-to-edge” mitral valve
reconstruction, direct and indirect annuloplas-
ty, and prosthetic valves. Transcatheter mitral
valve repair (TMVR) is a modern and promising
minimally invasive method of MV repair via
alignment of its cusps using minimally invasive
percutaneous implantation for patients with
significant MR. The MitraClip system (Abbott,
USA) is the best known and the only device ap-
proved in Russia for TMVR which is widely used
in many countries. This device is recommended
by the European Society of Cardiology and
American Heart Association guidelines (7, 8).
The MC system is used for more than 15 years
and in more than 100,000 patients (Abbott data
on file as of 2019).

Many studies that analyze the treatment of
MR via the MC system in patients with degen-
erative as well as functional MR have been re-
cently published. The results for both types of
MR demonstrate insignificant intraprocedural
mortality, low incidence of periprocedural com-
plications and favorable outcomes in terms of
MR reduction as well as improved functional
capabilities and quality of life (9).

The observational studies have shown that
MC treatment is safe and is related to sympto-
matic relief, improved exercise tolerance, and
reverse LV remodeling (10, 11). Its efficacy has
also been investigated in randomized con-
trolled clinical trials which, unfortunately, have
provided conflicting results. The success rate
of the MC implantation in real clinical practice is
97% while 89.3% of patients are discharged
directly home (10). This review article is aimed
at summarizing the results of recent studies on
the safety and efficacy of the MitraClip in the
complex treatment of CHF in elderly patients.

Search strategy

To write this review, the literature sources
were searched in the PubMed as well as in the
Internet for the period from January 01, 2005 to
October 01, 2020 using the following terms:
“chronic heart failure”, “mitral valve insufficien-
cy”, “transcatheter mitral valve repair”, “mitral
regurgitation”; “advanced heart failure”; “tran-

scatheter mitral valve intervention”, “MitraClip”.
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Both full articles and abstracts were analyzed.
The additional documents were taken from
personal libraries and references of the found
articles.

Etiology and pathogenesis

of mitral regurgitation

Etiologically, there are primary (degenera-
tive) and secondary (functional) MR. Degene-
rative MR (DMR) is a disease caused by ana-
tomical changes in the cusps and chords of the
mitral valve; it is the most common type of MR.
The degenerative MV is often associated with
leaflet prolapse due to elongation or rupture of
the chordal apparatus which leads to various
degrees of MV regurgitation caused by leaflet
malcoaptation during ventricular systole.
Abnormal systolic blood flow to the left atrium
results in atrial dilatation/fibrillation, impaired
ventricular function and its dilatation and sec-
ondary pulmonary hypertension. Acute Ml can
cause acute pulmonary edema and cardiogen-
ic shock or sudden cardiac death.

Functional MR (FMR) is a disease caused by
LV dissynchrony and remodeling usually asso-
ciated with complications of the coronary heart
disease or cardiomyopathy. However, the struc-
ture of MV remains normal. The prevalence of
moderate to severe FMR ranges from 6% to
29% in patients with CHF (12, 13) and increas-
es from 40% to 75% in hospitalized patients
with CHF. This variability is mostly consistent
with the dynamic nature of FMR and probably
with the controversial definition of its severity.
The pathogenesis of FMR is based on LV dys-
function and remodeling which lead to apical
and posterior displacement of the papillary
muscles resulting in fixation of the leaflets and
reduction of closing forces. When the left cham-
bers are enlarged, the mitral annulus expands
and loses its saddle shape which increases fix-
ation of the MV cusps and makes its alignment
impossible. Isolated enlargement of the left
atrium usually associated with atrial fibrillation
may be an additional, though uncommon,
cause of FMR due to annular dilatation (14).
FMR can be classified as of ischemic or non-
ischemic nature; the former is the most com-
mon and occurs after myocardial infarction
(FMR develops in 25-50% of patients who had
myocardial infarction). Non-ischemic FMR can
be caused by idiopathic dilated cardiomyopa-
thy, prolonged hypertension, and myocarditis
(1). FMR leads to increase in preload, LV wall
tension and LV load which in the vicious circle
negatively affects the progressive CHF. LV vol-

ume overload associated with FMR contributes
to further LV remodeling with worsening of MR
(15). Many studies have demonstrated that
FMR very negatively affects the clinical out-
comes of patients with CHF (16, 17). In a recent
meta-analysis involving 53 studies and more
than 45,000 patients with ischemic and non-is-
chemic cardiomyopathy, FMR was associated
with almost double risk of overall and cardio-
vascular mortality and hospitalization due to
CHF (15).

Diagnostics of mitral regurgitation

Echocardiography (EchoCG) is the gold
standard for MR diagnostics. An integrative
approach using various criteria (qualitative,
semi-quantitative, and quantitative) is recom-
mended (7, 8). Exercise echocardiography can
play a pivotal role in assessing and quantifying
the dynamic component of FMR. It is important
that the severity of FMR should always be eval-
uated after optimization of the medical therapy
in accordance to the guidelines.

In most cases, transthoracic EchoCG is suf-
ficient for diagnosis but if the image quality of
transthoracic EchoCG is low, it is recommend-
ed to perform transesophageal EchoCG (18).
3D-EchoCG provides additional data for selec-
tion of the optimal valve repair strategy.

Treatment options

for mitral regurgitation

Treatment of DMR®@. According to the guide-
lines, the MV repair surgery is the preferred
treatment option for chronic DMR. Other con-
ventional treatment options include valve re-
placement surgery. Indications for MV repair or
replacement surgery in asymptomatic patients
with DMR include LVEF <60% or LV ESV >45
mm, atrial fibrillation, and pulmonary systolic
pressure > 50 mmHg as they are the indicators
of worse outcome regardless of the symptoms.
The observational strategy is considered safe
for asymptomatic patients with severe DMR
who do not have any of the abovementioned
indications for the surgery (19).

Transcatheter MV repair using the MitraClip
device is indicated for high risk patients with
symptomatic DMR or for inoperable patients
(7).

Transcatheter mitral valve implantation is
a new approach in the minimally invasive treat-
ment of Ml (Tendyne™, Abbott, CLLIA). This is
a first-in-class method of minimally invasive
valve replacement for patients with severely
symptomatic MR (Grade >3). In most patients
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(99%), complete elimination of MR is achieved
after 30 days and the results maintain in most
cases for 1 and 2 years. The technical success
rate is 96%. The symptoms and quality of life
are significantly improved (20).

Treatment of FMR. In accordance with ap-
plicable guidelines, treatment options for FMR
include GDMT and cardiac resynchronization
therapy (CRT) (7, 8). If these options are inef-
fective in patients with persistent severe symp-
tomatic FMR, surgical or transcatheter treat-
ment options should be considered (15).

1. GDMT for FMR includes diuretics, beta-
blockers, angiotensin-converting enzyme in-
hibitors/angiotensin receptor blockers/angio-
tensin-neprilysin receptor inhibitors, and min-
eralocorticoid receptor antagonists in patients
with reduced LVEF and NYHA Class =l (21).
GDMT can reduce the degree of FMR via stimu-
lation of LV reverse remodeling (22). It is impor-
tant to note that in these studies FMR was im-
proved in less than half of the subjects receiving
GDMT.

2. The applicable guidelines recommend
CRT for patients with LVEF <35%, wide QRS
complex and symptoms of heart failure (NYHA
Class II-IV) while on GDMT. The recommenda-
tion class and level of evidence differ depend-
ing on the QRS morphology and duration (21).
Several studies have reported that CRT reduced
FMR in patients with LV dysfunction, prolonged
QRS, and NYHA Classes I/Il and llI/IV at mid-
term follow-up (3 and 6 months) (23). CRT can
rapidly (24) and sustainably (25) improve LV
geometry, FMR severity, and outcomes. FMR
improves in 43-63% of CRT patients and de-
gree of FMR reduction can be assessed within
3-6 months after implantation (26).

3. MV repair surgery or replacement. The
role of MV surgery in treatment of isolated se-
vere FMR is controversial. Currently, surgical
treatment of isolated FMR is rare, as patients
with FMR often are at high surgical risk due to
LV dysfunction, elderly age, and co-morbidities
(27). European guidelines suggest surgery for
FMR only in patients with severe HF symptoms
while on GDMT, with LVEF >30% and no severe
co-morbidities (7). The choice of treatment op-
tion — MV repair or replacement — also remains
controversial. In a recent randomized controlled
trial, MV replacement resulted in a lower num-
ber of MR relapses as compared to restrictive
annuloplasty in patients with isolated severe
ischemic FMR with similar LV remodeling pa-
rameters and equivalent 2-year mortality rate
(28). At that, the best reverse remodeling was

observed in patients without MR relapses in
whom MV was repaired (28). Thus, successful
MV repair (probably not only annuloplasty, but
also other methods) may have similar or better
results than MV replacement. In this case, in
order to achieve optimal and sustained results,
careful selection of patients and further im-
provement of MV repair methods are necessary
(15).

Although the intraoperative risk is increased,
patients with severe FMR who require coronary
artery bypass grafting (CABG) appear to bene-
fit from MV repair or replacement (15). As noted
in the ESC and ACC/AHA guidelines even with
low level of evidence (C), MV repair is sug-
gested instead of MV replacement in patients
without basal aneurysm/dyskinesia, significant
cusp fixation, or severe LV dilatation (7, 8).
A widely discussed scenario concerns the pa-
tients with moderate FMR who have to undergo
CABG and for whom the indications for MV
repair surgery remain controversial.

4. Transcatheter mitral valve repair op-
tions. Patients with severe FMR have unfavora-
ble outcomes despite the ongoing GDMT and
CRT and are often not suitable for surgery
which is not supported by sufficient evidence
for patients with multiple co-morbidities (29).
The surgery-related difficulties in elderly pa-
tients with FMR are associated with severe co-
morbidity, high risk of severe MR relapses, and
questionable long-term efficacy. The European
guidelines suggest to perform TMVR using the
MitraClip device only in symptomatic patients
with severe FMR while on GDMT and CRT, who
are at high or prohibitive surgical risk (7), while
the American guidelines do not report indica-
tions for transcatheter treatment of FMR (8).
The American guidelines highlight the lack of
reliable evidence supporting the superiority of
MitraClip for FMR (30), which is currently ap-
proved in some European countries, but not in
the USA.

MitraClip design

and the surgery technique

1. The MC device is a transvenous transeptal
system for clipping (closing) the mitral valve
leaflets for the treatment of severe FMR and
DMR in patients at high surgical risk. The clip
delivery system inserted into the body via a
controlled guiding catheter includes MC device
attached to a highly maneuverable delivery
catheter with all control elements located at the
proximal end (Fig. 1) (MitraClip NTR XTR Clip

lMpumeHeHne ycTpovictea MitraClip B KOMMIEKCHOM JIeHEHUN CEPLAEYHON HEAOCTAaTOYHOCTU

Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)

Delivery System Instructions for Use).



WHTEPBEHLINOHHASA KARANOJIOM S

Fig. 1. MitraClip device.

The MC device captures and holds the mitral
cusps which results in a fixed coaptation (clos-
ing) of the MV cusps during the cardiac cycle
(Fig. 2).

MC device can be implanted in a standard
X-ray room. The required equipment includes
echocardiography device with transesophageal
sensor and 3D-function as well as equipment
for general anesthesia.

The heart team should include a cardiac sur-
geon experienced in MV surgeries and a cardi-
ologist experienced in treating MV diseases;
moreover, appropriate specialists may also be
included to assess valvular anatomy and the
heart failure treatment adequacy.

Steps of intervention. 1. Puncture of the in-
teratrial septum and insertion of a guiding cath-
eter. 2. Introduction of the clip delivery system
and its positioning in the left atrium. 3. Advan-
cement into the left ventricle and grasping the
leaflets. 4. Assessment of the leaflets grasping
and measurement of hemodynamic parame-
ters. 5. Disconnection of the clip and removal of
the system.

Echocardiography as the leading method is
important for all procedural steps, especially
when the clip is positioned, while X-ray is only
necessary for additional visualization when the
interatrial septum is punctured, guiding cathe-
ter and clip delivery system are positioned, and
when the implanted clip is detached (MitraClip
NTR XTR Clip Delivery System Instructions for
Use).

—— MitraClip NTR ——

Advantages of MitraClip compared to
the open-heart surgery

« The intervention is performed off-pump
(on a beating heart).

« The efficacy of the intervention may be
evaluated intraoperatively and the clip may be
re-positioned.

- The access is performed through the
puncture in the femoral vein.

Indications for MitraClip

MitraClip is implanted percutaneously to re-
duce significant symptomatic MR (>3+) in pa-
tients with DMR who have an increased risk re-
lated to MV surgery and for whom existing co-
morbidities do not preclude the expected
benefit from MR reduction. MC implantation is
indicated for symptomatic moderate-to-severe
DMR or severe FMR in patients with LVEF rang-
ing from >20% to <50% and LV end-systolic
dimension <70 mm, with persistent symptoms
and severity of MR despite the maximally toler-
ated GDMT assessed by a multidisciplinary
heart team experienced in diagnostics and
treatment of heart failure and mitral valve dis-
ease (MitraClip NTR XTR Clip Delivery System
Instructions for Use).

It should be noted that the European and
American guidelines differ in indications for
TMVR in FMR. The European guidelines recom-
mend to implant MC for severe symptomatic
FMR and DMR in all patients at high surgical
risk (Class llb, level of evidence C). The condi-
tions required for this intervention to be per-
formed are life expectancy >1 year and deci-
sion of a council of physicians (a cardiologist
and a cardiac surgeon) that the patients are not
suitable for surgery (31). On the contrary, based
on the results of EVEREST | and I, the only ran-
domized and controlled trial comparing MV
surgery with implantation of MV device, the
American guidelines for treatment of valvular
heart diseases (8) recommend interventional
therapy using mitral devices only for severe
DMR (28).

MitraClip XTR

Fig. 2. The MitraClip clip design and the stage of clipping.
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Contraindications for MitraClip

Absolute contraindications

- Contraindications to anticoagulant or anti-
platelet therapy

+ Active MV endocarditis

+ Rheumatic MV disease

« Intracardiac thrombus, thrombus in the in-
ferior vena cava or femoral vein

Relative contraindications

The prohibitive risk is determined by the
clinical judgement of a heart team involving
a cardiac surgeon experienced in MV surgery
and a cardiologist experienced in the treatment
of MV diseases, if one or more of the following
risk factors exist:

« 30-day STS predicted operative mortality
risk score of:

>8% for patients deemed likely to undergo
mitral valve replacement;

>6% for patients deemed likely to undergo
mitral valve repair.

+ Porcelain aorta or extensively calcified as-
cending aorta

« Frailty (assessed by in-person cardiac sur-
geon consultation)

- Severe liver disease or cirrhosis (MELD
Score >12)

« Severe pulmonary hypertension (systolic
pulmonary artery pressure > 2/3 of systemic
pressure)

« LVEF <20% or LV end-systolic dimension >
60 mm

« Other conditions: (right ventricular dys-
function with severe tricuspid regurgitation,
chemotherapy for malignancies, severe bleed-
ing diathesis, immobility, AIDS, severe demen-
tia, etc.) (1).

The evidence base for MitraClip

MC was firstly implanted in 2003 in the
Endovascular Valve Edge-to-Edge Repair
Study | (EVEREST I) (32). Then, the EVEREST Il
study (2005-2008) was conducted involving
279 patients randomized for MC or MV surgery.
The MC was safer but less effective compared
to open-heart surgery for MR reduction (33).
Among all patients who received MC for grade
3/4 MR, grade 1/2 MR was observed in 82% and
81% of patients at Follow-up Year 1 and Follow-
up Year 5, respectively. At Follow-up Year 5, the
LV end-diastolic volume was lower than the
baseline value by 29.6 mL (158.1 mL and 128.5
mL, respectively; p < 0.0001). Moreover, NYHA
functional class was improved to FC I/ll from
60% at baseline to 99% and 91% at Follow-up
Year 1 and Follow-up Year 5, respectively (33).

Later, a number of observational studies
of MC implantation were conducted (10, 11)
in which some regularities were revealed: 1)
it is a safe intervention with a low complication
rate (intra-procedural mortality and stroke rate
<1%); 2) MC implantation is effective for MR
reduction with a high procedural success rate
(>90%); and 3) it improves symptoms and
quality of life. According to ACCESS-EU data
(2009-2012), functional improvement by 59.5
m based on 6-minute walk test results was
achieved in the MC implantation arm (from
275 m at baseline to 334 m at 1-year follow-up,
p <0.0001) (34). However, the data from obser-
vational studies cannot be considered defini-
tive, since they are not randomized and are not
designed for steady endpoints.

MITRA-FR and COAPT

The results obtained from two large rand-
omized controlled trials (MITRA-FR and
COAPT) were recently published. These studies
investigated the role of MC in patients with is-
chemic or non-ischemic FMR in whom CHF
symptoms (NYHA class II-IV) persisted at the
background of GDMT (35, 36).

In the MITRA-FR study (35), 304 patients
with severe FMR (defined as regurgitant volume
(RV) > 30 mL or regurgitant jet cross-sectional
area (RJCSA) > 20 mm?), NYHA class II-1V, and
LVEF 15-40% were randomized to the MitraClip
plus GDMT group (n = 152) or only GDMT
group (n = 152). At Follow-up Year 1, the rate of
death and hospitalization due to CHF decom-
pensation between the groups did not signifi-
cantly differ and constituted 54.6% in the
MitraClip group and 51.3% in the guideline-
directed medical therapy group (OR 1.16;
p = 0.583). The authors of the study concluded
that in the case of FMR, the patients’ outcome
is determined by the underlying myocardial
disease and the degree of valvular insufficiency
is a predictor of the disease severity. Therefore,
it is advisable to implant the MitraClip system
only in patients with degenerative mitral valvu-
lar disease. The results of the 2-year follow-up
demonstrated no significant differences: in
patients with severe FMR, percutaneous repair
plus medical therapy compared to GDMT did
not significantly reduce the risk of death or
hospitalization due to heart failure (37).
Consequently, the MITRA-FR study failed to
identify a subpopulation of patients based on
the degree of regurgitation, LV remodeling, or
its combination that could benefit from tran-
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In the COAPT study (2013-2017) (36) 614
patients with moderate-to-severe (3+) or seve-
re (4+) FMR (RJCSA >30 mm? and RV >45 mL),
NYHA class lI-1V, and LVEF 20-50% were rand-
omized to the MitraClip plus GDMT group
(n=302) or to GDMT only group (n =312). The
primary efficacy endpoint (hospitalization due
to CHF at Month 24) was significantly lower in
the MitraClip group compared to the GDMT
group (35.8% vs. 67.9% per patient-year; haz-
ard ratio (HR) 0.53, p < 0.001) with a very fa-
vorable number needed to treat (NNT) of 3.1.
It is important to note that significant differ-
ences between the groups were also observed
for the composite endpoint (death and hospi-
talization due to CHF at Year 1) (45.7% in the
device group vs. 67.9% in the control group; HR
0.57, 95% CI 0.45-0.72; p < 0.001); isolated
all-cause mortality at Month 24 (29.1% in the
device group vs. 46.1% in the control group; HR
0.62, 95% CI1 0.46-0.82); need for implantation
of the left ventricular assist device at Year 1 (3%
in the MC group vs. 7.1% in the control group;
HR 0.34, 95% CI 0.13-0.87; p = 0.02). In addi-
tion, more significant LV reverse remodeling,
improved symptoms, exercise tolerance and
quality of life were observed in the MC group
compared to the control group.

The above data suggest that the results of
MITRA-FR and COAPT should be interpreted
as complementary rather than contradictory.
The randomized MITRA-FR and COAPT studies
are proof-of-concept trials: FMR can be con-
sidered as the leading factor for progression
of cardiomyopathy rather than just a marker
of severity (15). Considering the serious con-
tradictions between the results of COAPT and
MITRA-FR studies, the authors of comparative
analyses of these studies (36, 39, 40) report the
need for very careful selection of patients who
could benefit from MC implantation as well as
feasibility to use the same criteria which were
a part of the design of a more successful study
COAPT: intervention should be considered
only if there is a severe FMR defined as RUCSA
>30 mm? and RV >45 mL. Finally, it is impor-
tant to exclude patients with decompensated
CHF defined as NYHA class IV, right ventricular
failure, severe tricuspid regurgitation as well
as patients with severe LV dilatation or signifi-
cantly reduced LVEF In these patients implan-
tation of left ventricular assist device or heart
transplantation should be considered by the
heart team, if necessary, while patients who
are not expected to benefit from any interven-
tion should remain on GDMT. It is important to

select GDMT carefully prior to intervention.
GDMT is also needed after the intervention.
This highlights the importance of the heart
team with active involvement of CHF special-
ists in decision-making and patient manage-
ment.

It should be noted that the success of the
COAPT study led to extending of the FDA ap-
proval for use of MC in FMR and more liberal
use of this treatment option worldwide (41).

MitraClip compared

to the open-heart surgery

Recently published meta-analysis involving
21 studies with 6463 high-risk patients
(EuroSCORE >18 or STS score >10) compared
the results of MV open-heart surgery (n = 3265)
and MC use (n = 3198) and demonstrated simi-
lar high success rates of the procedure (open-
heart surgery — 98%, MC — 96%) (42). However,
although the 30-day relapse rate of severe MR
was higher in the MC group compared to open-
heart surgery group (3.2% vs. 0.6%; p = 0.002),
30-day combined safety analysis showed much
better results for MC group (mortality: 3.3%
(95% CI; 2.6—4.2) versus 16.2% (95% ClI; 13.0-
20.0); stroke: 1.1% (95% CI; 0.6-1.6) versus
4.5% (95% CI; 3.6-5.3); bleeding: 4.2% (95%
Cl; 3.0-7.0) versus 59.0% (95% CI; 50.0-67.0);
prolonged mechanical ventilation: 1.7% (95%
Cl; 1.1-2.2) versus 36.3% (95% ClI; 33.1-40.0).
These results were obtained despite a higher
surgical risk in the MC group (e.g., mean LVEF
was 38% in the MC group versus 52% in the
open-heart surgery group). At Year 1, the mor-
tality rate in patients with MC was 13%. The
long-term data on MV open-heart surgery were
unavailable, so the results were not compara-
ble. In contrast, the patients with severe MR
and CHF receiving GDMT without MC or sur-
gery had a 1-year mortality rate of 20%, a 5-year
mortality rate of 50%, and a high rate of re-
peated hospitalizations due to CHF (29).

Efficacy of MitraClip,

prognosis and quality of life

The meta-analysis of MC demonstrated di-
rect therapeutic success in 91.4% of patients,
defined as decrease in MR to the level of < 2+.
The decrease in MR up to <2+ was observed in
85.3% of patients at Day 30 of the follow-up
and in 86.9% of patients on average in 310 days
(ranging from 80 days to 4 years) (43). The
study involving 108 patients (predominantly
with FMR) and LV dysfunction (mean LVEF
28 = 11%; 88% of patients with LVEF <40%)
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showed even better results; the successful pro-
cedural rate was 99% (44). In addition to de-
creased MR, the symptoms were relieved in
86% of patients and functional abilities were
improved in 76.6% of patients in NYHA classes
| and Il at Year 1 after MC implantation (43).
Moreover, the analysis showed an improvement
in the 6-minute walk test results and quality of
life. The increase in distance in 6-minute walk-
ing test (260.6 =+ 13.6 m at baseline versus
359.8 £ 24.9 m at the follow-up) was more pro-
nounced as compared to CRT group (45).
Moreover, at Year 1 there were signs of LV
reverse remodeling with increasing of LVEF
(from 27 £ 9.8% t0 34.7 £ 10.4%; p = 0.02) and
decreasing of LV end-diastolic and end-systolic
volumes (44). Presumably, MC is able to limit
further expansion of the mitral annulus which
leads to reverse remodeling.

Congestive CHF in combination with MR has
an extremely poor prognosis (13). Although
several studies have reported LV reverse re-
modeling and improved symptoms after MV
open-heart surgery in patients with severe LV
dysfunction in FMR, 30-day mortality rate rang-
es from 8 to 9% (46). Therefore, MC is a prom-
ising minimally invasive percutaneous treat-
ment option. The study involving 108 patients
predominantly with FMR and LV severe dys-
function (mean LVEF 28 + 11%; 88% of patients
with LVEF <40%) demonstrated an impressively
low 30-day mortality rate — only 1.8% (44). The
data are also accumulating confirming that MC
is not only safe but also effective in patients
with  FMR. Thus, the ACCESS-EU registry
showed similar clinical improvement after MC
implantation in patients with LVEF < 30% and
> 30% (44).

MitraClip used as a bridge

to heart transplantation

Patients waiting for heart transplantation
(HT) often need complex therapy to delay the
progression of the underlying disease. To as-
sess the role of MC as a bridge to HT, an inter-
national multicenter registry involving 119 pa-
tients with moderate/severe FMR and severe
CHF (median LVEF - 26%) who are actual or
potential candidates for HT and who had re-
ceived MitraClip as an intermediate strategy,
was analyzed (47). The procedural success
rate was 87.5% and 30-day survival rate was
100%. At Year 1, combined primary endpoint-
free rate (death, emergency HT or implantation
of the left ventricular assist device, repeated
hospitalization for HF) was 64%. At the last

available follow-up (median: 532 days) 15% of
patients underwent a planned HT, 15.5% of pa-
tients remained or could be included in the HT
waiting list, and 23.5% of patients no longer
had indications for HT due to clinical improve-
ment. Thus, the MitraClip as the bridge strategy
to HT in patients with severe CHF with signifi-
cant FMR was safe, and two-thirds of patients
had no side effects at Year 1. These results
should be considered as exploratory and hy-
pothesis-driven to design further studies of
percutaneous intervention in high-risk patients
with congestive CHF (47).

Possible complications

related to MitraClip

MC is associated with a low risk of proce-
dural complications. The meta-analysis re-
vealed that the most significant procedural
complication is bleeding requiring blood trans-
fusion (9.7%). Other serious complications are
stroke/transient ischemic attack (TIA) (1.3%),
chordal rupture (0.8%), cardiac tamponade
(0.7%), myocardial infarction (0.4%) (43) and
transseptal complications (1.2-3%) (48).
ACCESS-EU registry reports on even lower rate
of strokes (0.7%) and bleeding (3.8%) (34).
Overall, the rate of MC-related complications is
relatively low, especially compared to tran-
scatheter aortic valve replacement, where the
risk of stroke/TIA ranges from 4.0 to 6.7%, and
the risk of serious vascular complications varies
from 8.2 to 16.2% (49).

Safety of MitraClip

In a meta-analysis involving 2980 patients,
the procedural mortality rate for MC implanta-
tion was extremely low and only amounted to
0.1%. However, 30-day mortality rate was 4.2%
and all-cause mortality rate over the follow-up
with mean duration of 310 days constituted
15.8% (43). In most clinical trials, 30-day mor-
tality rate ranged from 0.9% (50) to 4.7% (34).
At the same time, in all recent studies 1-year
mortality rate after MC implantation is relatively
high: from 12 to 18.2% (34, 43, 50). The cause
of high mortality rate during the first year is
most likely associated with significant co-mor-
bidities in these populations with average
EuroSCORE | index of 23.4 = 1.5% (43). On the
other hand, in the GRASP registry 55% of
deaths observed during the first year were at-
tributed to non-cardiac causes (50). Further
investigations are needed to optimize the se-
lection criteria for MC implantation and improve
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Predictors of unfavorable outcome

after MitraClip implantation

Although MC-related mortality is already rel-
atively low, it is very important to better identify
predictors of unfavorable clinical outcome. So
far, only a few studies have been focused on
this topic. The univariate analysis in a study in-
volving selected FMR patients with severe LV
dysfunction demonstrated an unfavorable out-
come for preoperative EuroSCORE | index
>20% (HR = 4.4; 95% CI, 1.8-9.5; p = 0.01),
preoperative brain natriuretic peptide level
> 1600 pg/mL (HR = 21.2; 95% CI, 2.5-38;
p = 0.01), postoperative use of an intra-aortic
balloon pump (HR = 3.8; 95% CI, 1.2-13.5;
p = 0.02) and perioperative acute kidney injury
(HR=4.1;95% ClI, 2-16; p = 0.01) (44). These
results are consistent with the results obtained
from a single-center study (65% FMR, 35%
DMR) analyzing predictors of mid-term clinical
outcome and survival (all-cause mortality or
hospitalization): NYHA IV at baseline (HR =
2.4; 95% CI 1.4-4.3; p = 0.002) and GFR
<60 mL/min/1.73 m (HR = 2.05; 95% CI 1.1-
4.0; p = 0.083), STS score > 12% (HR = 2.20;
95% CI 1.3-3.8; p = 0.004), and procedure
failure (HR = 2.66; 95% CI 1.4-5.0; p = 0.002)
(51). In a study involving 300 patients with MC
(68% — FMR, 32% — DMR), the regurgitant ori-
fice area >70.8 mm?, transmitral pressure gradi-
ent >4 mm Hg in combination with mitral valve
orifice area <3.0 cm? (according to echocardi-
ography) were identified as predictors of an in-
creased risk of procedural failure (52).

Cost-effectiveness of MitraClip

According to the American Heart Association
the incidence of CHF will increase by 46% be-
tween 2012 and 2030 leading to significant so-
cio-economical losses and increased costs for
the healthcare system (8). Since the cost of
hospital treatment for decompensated CHF is
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patients with MR would be involved in percuta-
neous transcatheter therapy using MC, the
expected effect will save and increase the life
expectancy of at least 18.000 subjects annually
with the greatest effectiveness in the elderly
patients (3).

Conclusions

For patients with severe MR and high surgi-
cal risk, the MC has become the treatment of
choice in Europe (for FMR and DMR) and North
America (for DMR). Perioperative mortality is
low, and the long-term outcomes are satisfac-
tory. The results of randomized trials demon-
strate favorable safety profile, significant de-
crease in MR, decreased severity of symptoms,
reduction in the number of hospitalizations for
CHF, and short in-hospital stay (1, 53).

It is important to select the most appropriate
patients for this therapy through the extended
decision-making process by the heart team.
The current inclusion and exclusion criteria
have consistently proven its key role in the
short- and long-term successful outcomes.

In the future, it is important not only to iden-
tify and expand the group of patients who may
benefit from MC implantation, but also to better
understand those patients whose condition
does not improve after this intervention.

FMR cannot be considered just as a marker
of CHF severity, as it plays an active role in the
progression of cardiomyopathy. Consequently,
MC timely used in appropriately selected pa-
tients can break the vicious circle that ultimate-
ly leads to end-stage CHF and fatal complica-
tions in patients with CHF. Further investiga-
tions are needed to optimize the selection of
responders for FMR correction, as well as to
clarify the role of MC in improving the outcome
in patients with CHF.

TETEPHOW UMMNAAHTALMKN KIUMCbl HA CTBOPKW MUTPaIbHOMO
KnanaHa nauveHTam BbICOKOrO XMPYPru4yeckoro pucka
C BbIPaXEHHOW MUTPANbHOW peryprutaumen 3—4 cteneHu.
M.: ®rbY HMUL, M3 P®, 2020. 42 c.

[Boytsov S.A., Paleev FEN. “Edge-to-edge” mitral valve
remodeling using minimally invasive method of percutane-
ous transcatheter clips implantation for mitral leaflets in
high risk patients with severe grade 3-4 mitral regurgita-
tion. M.: FGBU NMIC MZ RF, 2020. 42 p. (In Russian)]

4. CyxapeBA.E., Kpasuyk B.H., Bonkos A.M. 1 coasT. BinsHne
MNCKYCCTBEHHOI0 KpoBOOOpaLLeHUs Ha pe3ynbTaTbl KOpo-
HapPHOrO LUYHTUPOBAHWS Y BOMBHLIX C XPOHWUYECKOW cep-
[le4YHOW HEeLOCTAaTOYHOCTbIO MLLIEMUYECKOrO reHesa.
BoenHo-MeaunumHekmni xypHan. 2018, 339 (12), 16-24.

Ne 65, 2021



INTERVENTIONAL CARDIOANGIOLOGY

10.

11.

12.

13.

14.

15.

16.

[Sukharev A.E., Kravchuk, V.N., Volkov A.M. et al. Influence
of cardiopulmonary bypass on the coronary bypass surgery
outcomes in patients with ischemic chronic heart failure.
Military Medical Journal. 2018, 339 (12), 16-24.
(In Russian)]

Chikwe J., Goldstone A.B., Passage J. et al. A propensity
score-adjusted retrospective comparison of early and
mid-term results of mitral valve repair versus replacement
in octogenarians. Eur. Heart J. 2011, 32, 618-626.
http://doi.org/10.1093/eurheartj/ehq331

Mirabel M., Lung B., Baron G. et al. What are the character-
istics of patients with severe, symptomatic, mitral reguggi-
tation who are denied surgery? Eur. Heart J. 2007, 28 (11),
1358-1365. http://doi.org/10.1093/eurheartj/ehm001
Baumgartner H., Falk V., Bax J.J. et al. ESC/EACTS
Guidelines for the management of valvular heart disease.
Eur. Heart J. 2017, 38 (36), 2739-2791.
http://doi.org/10.1093/eurheartj/ehx391

Nishimura R.A., Otto C.M., Bonow R.O. et al. 2017 AHA/
ACC Focused Update of the 2014 AHA/ACC Guideline for
the Management of Patients With Valvular Heart Disease:
A Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines.
Circulation. 2017, 135 (25), e1159-e1195.
http://doi.org/10.1161/CIR.0000000000000503

Deuschl F., Schofer N., Lubos E. et al. MitraClip-data
analysis of contemporary literature. J. Thorac. Dis. 2015,
7(9), 1509-1517.
http://doi.org/10.3978/j.issn.2072-1439.2015.07.38
Puls M., Lubos E., Boekstegers P. et al. One-year outcomes
and predictors of mortality after MitraClip therapy in con-
temporary clinical practice: results from the German trans-
catheter mitral valve interventions registry. Eur. Heart J.
2016, 37 (8), 703-712.
http://doi.org/10.1093/eurheartj/ehv627

Capodanno D., Adamo M., Barbanti M. et al. Predictors of
clinical outcomes after edge-to-edge percutaneous mitral
valve repair. Am. Heart J. 2015, 170 (1), 187-195.
http://doi.org/10.1016/j.ah}.2015.04.010.

Varadarajan P, Sharma S., Heywood J.T.,, Pai RG. High
prevalence of clinically silent severe mitral regurgitation in
patients with heart failure: role for echocardiography. J. Am.
Soc. Echocardiogr. 2006, 19 (12), 1458-1461.
http://doi.org/10.1016/j.ech0.2006.06.009.

Rossi A., Dini FL., Faggiano P. et al. Independent prognos-
tic value of functional mitral regurgitation in patients with
heart failure. A quantitative analysis of 1256 patients with
ischaemic and non-ischaemic dilated cardiomyopathy.
Heart. 2011, 97 (20), 1675-1680.
http://doi.org/10.1136/hrt.2011.225789.

Delgado V., Bax J.J. Atrial Functional Mitral Regurgitation:
From Mitral Annulus Dilatation to Insufficient Leaflet
Remodeling. Circ. Cardiovasc. Imaging. 2017, 10 (3),
€006239.
http://doi.org/10.1161/CIRCIMAGING.117.006239

Senni M., Adamo M., Metra M. et al. Treatment of func-
tional mitral regurgitation in chronic heart failure: can we get
a 'proof of concept’ from the MITRA-FR and COAPT trials?
Eur. J. Heart Fail. 2019, 21 (7), 852-861.
http://doi.org/10.1002/ejhf.1491

Kajimoto K., Sato N., Takano T. Functional mitral regurgita-
tion at discharge and outcomes in patients hospitalized for

17.

18.

19.

20.

21,

22.

23.

24,

25.

26.

27.

28.

29.

acute decompensated heart failure with a preserved or
reduced ejection fraction. Eur. J. Heart Fail. 2016, 18 (8),
1051-1059. http://doi.org/10.1002/ejhf.562

Goliasch G., Bartko P.E., Pavo N. et al. Refining the prog-
nostic impact of functional mitral regurgitation in chronic
heart failure. Eur. Heart J. 2018, 39 (1), 39-46.
http://doi.org/10.1093/eurheartj/ehx402

Monin J.L., Dehant P, Roiron C. et al. Functional assess-
ment of mitral regurgitation by trans- thoracic echocardiog-
raphy using standardized imaging planes diagnostic accu-
racy and outcome implications. J. Am. Coll. Cardiol. 2005,
46, 302-309. http://doi.org/10.1016/j.jacc.2005.03.064
Rosenhek R., Rader F,, Klaar U. et al. Outcome of watchful
waiting in asymptomatic severe mitral regurgitation.
Circulation. 2006, 113, 2238-2244.
http://doi.org/10.1161/CIRCULATIONAHA.105.599175.
Muller D. et al. Two-Year Outcomes of Tendyne Trans-
catheter Mitral Valve Implantation to Treat Symptomatic,
Severe Mitral Regurgitation. Presented at PCR E-Course,
June, 2020.

Ponikowski P., Voors A.A., Anker S.D. et al. ESC Guidelines
for the diagnosis and treatment of acute and chronic heart
failure: The Task Force for the diagnosis and treatment of
acute and chronic heart failure of the European Society of
Cardiology (ESC). Developed with the special contribution
of the Heart Failure Association (HFA) of the ESC. Eur. J.
Heart Fail. 2016, 18 (8), 891-975.
http://doi.org/10.1002/ejhf.592

Kang D.H., Park S.J., Shin S.H. et al. Angiotensin Receptor
Neprilysin Inhibitor for Functional Mitral Regurgitation.
Circulation. 2019, 139 (11), 1354-1365.
http://doi.org/10.1161/CIRCULATIONAHA.118.037077

St John Sutton M., Ghio S., Plappert T. et al. Cardiac resyn-
chronization induces major structural and functional reverse
remodeling in patients with New York Heart Association
class I/l heart failure. Circulation. 2009, 120 (19), 1858-1865.
http://doi.org/10.1161/CIRCULATIONAHA.108.818724
Ypenburg C., Lancellotti P, Tops L.F. et al. Acute effects
of initiation and withdrawal of cardiac resynchronization
therapy on papillary muscle dyssynchrony and mitral regur-
gitation. J. Am. Coll. Cardiol. 2007, 50 (21), 2071-2077.
http://doi.org/10.1016/j.jacc.2007.08.019

Cipriani M., Lunati M., Landolina M. et al. Prognostic impli-
cations of mitral regurgitation in patients after cardiac
resynchronization therapy. Eur. J. Heart Fail. 2016, 18 (8),
1060-1068. http://doi.org/10.1002/ejhf.569

Onishi T., Onishi T., Marek J.J. et al. Mechanistic features
associated with improvement in mitral regurgitation after
cardiac resynchronization therapy and their relation to long-
term patient outcome. Circ. Heart Fail. 2013, 6 (4), 685-
693. http://doi.org/10.1161/CIRCHEARTFAILURE.112.000112
Dziadzko V., Clavel M.A., Dziadzko M. et al. Outcome and
undertreatment of mitral regurgitation: a community cohort
study. Lancet. 2018, 391 (10124), 960-969.
http://doi.org/10.1016/S0140-6736(18)30473-2
Goldstein D., Moskowitz A.J., Gelijns A.C. et al. Two-Year
Outcomes of Surgical Treatment of Severe Ischemic Mitral
Regurgitation. N. Engl. J. Med. 2016, 374 (4), 344-353.
http://doi.org/10.1056/NEJM0a1512913

Goel S.S., Bajaj N., Aggarwal B. et al. Prevalence and out-
comes of unoperated patients with severe symptomatic
mitral regurgitation and heart failure: comprehensive anal-

lMpumeHeHne ycTpovictea MitraClip B KOMMIEKCHOM JIeHEHUN CEPLAEYHON HEAOCTAaTOYHOCTU

Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)



WHTEPBEHLINOHHASA KARANOJIOM S

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

ysis to determine the potential role of MitraClip for this
unmet need. J. Am. Coll. Cardiol. 2014, 63 (2), 185-186.
http://doi.org/10.1016/j.jacc.2013.08.723
ZoghbiW.A.,AdamsD., BonowR.O. etal. Recommendations
for Noninvasive Evaluation of Native Valvular Regurgitation:
A Report from the American Society of Echocardiography
Developed in Collaboration with the Society for Cardio-
vascular Magnetic Resonance. J. Am. Soc. Echocardiogr.
2017, 30 (4), 303-371.
http://doi.org/10.1016/j.ech0.2017.01.007

Joint Task Force on the Management of Valvular Heart
Disease of the European Society of Cardiology (ESC),
European Association for Cardio-Thoracic Surgery
(EACTS), Vahanian A, et al. Guidelines on the management
of valvular heart disease (version 2012). Eur. Heart J. 2012,
33, 2451-2496. http://doi.org/10.1093/eurheartj/ehs109
Feldman T., Wasserman H.S., Herrmann H.C. et al.
Percutaneous mitral valve repair using the edge-to-edge
technique: six-month results of the EVEREST Phase |
Clinical Trial. J. Am. Coll. Cardiol. 2005, 46, 2134-2140.
http://doi.org/10.1016/j.jacc.2005.07.065

Feldman T., Kar S., Elmariah S. et al. Randomised com-
parsion of percutaneous repair and surgery for mitral
regurgitation: 5-year results of EVEREST II. J. Am. Coll.
Cardiol. 2015, 66 (25), 2844-2854.
http://doi.org/10.1016/j.jacc.2015.10.018

Maisano F., Franzen O., Baldus S. et al. Percutaneous mitral
valve interventions in the real world: early and 1-year results
from the ACCESS-EU, a prospective, multicenter, non-ran-
domised post-approval study of the MitraClip therapy in
Europe. J. Am. Coll. Cardiol. 2013, 62 (12), 1052-1061.
http://doi.org/10.1016/j.jacc.2013.02.094

Obadia J.F, Messika-Zeitoun D., Leurent G. et al.
Percutaneous Repair or Medical Treatment for Secondary
Mitral Regurgitation. N. Engl. J. Med. 2018, 379 (24),
2297-2306. http://doi.org/10.1056/NEJMoa1805374
Stone G.W., Lindenfeld J., Abraham W.T. et al.
Transcatheter Mitral-Valve Repair in Patients with Heart
Failure. N. Engl. J. Med. 2018, 379 (24), 2307-2318.
http://doi.org/10.1056/NEJMoa1806640

lung B., Armoiry X., Vahanian A. et al. MITRA-FR
Investigators. Percutaneous repair or medical treatment for
secondary mitral regurgitation: outcomes at 2 years. Eur. J.
Heart Fail. 2019, 21 (12), 1619-1627.
http://doi.org/10.1002/ejhf.1616

Messika-Zeitoun D., lung B., Armoiry X. Impact of Mitral
Regurgitation Severity and Left Ventricular Remodeling on
Outcome After Mitraclip Implantation: Results From the
Mitra-FR Trial. J. Am. Coll. Cardiol. Img. 2021, 14 (4),
742-752. http://doi.org/10.1016/j.jcmg.2020.07.021
Baron S. et al. Cost-Effectiveness of Transcatheter Mitral
Valve Repair versus Medical Therapy in Patients with Heart
Failure and Secondary Mitral Regurgitation: Results from
the COAPT Trial. Circulation. 2019.
http://doi.org/10.1161/CIRCULATIONAHA.119.043275
Mack M.J. et al. COAPT: 3-Year Outcomes From a Rando-
mized Trial of the MitraClip in Patients With Heart Failure
and Severe Secondary Mitral Regurgitation. TCT 2019.

. Bini T., Agostini C., Stolcova M. et al. One more option in

heart failure: correction of mitral regurgitation with
MitraClip®. Intern. Emerg. Med. 2019, 14 (7), 1033-1040.
http://doi.org/10.1007/s11739-019-02140-1

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Philip ., Athappan G., Tuzcu E.M. et al. MitraClip for severe
symptomatic mitral regurgitation in patients at high surgical
risk: a comprehensive systematic review. Catheter
Cardiovasc. Interv. 2014, 84, 581-590.
http://doi.org/10.1002/ccd.25564

Vakil K., Roukoz H., Sarraf M. et al. Safety and efficacy of
the MitraClip® system for severe mitral regurgitation: a sys-
tematic review. Catheter Cardiovasc. Interv. 2014, 84 (1),
129-136. http://doi.org/10.1002/ccd.25347

Taramasso M., Maisano F,, Latib A. et al. Clinical outcomes
of MitraClip for the treatment of functional mitral regurgi-
tation. Eurolntervention. 2014, 10, 746-752.
http://doi.org/10.4244/EIJV1016A128

Linde C., Gold M.R., Abraham W.T. et al. Long-term impact
of cardiac resynchronization therapy in mild heart failure:
5-year results from the REsynchronization reVErses
Remodeling in Systolic left vEntricular dysfunction
(REVERSE) study. Eur. Heart J. 2013, 34, 2592-2599.
http://doi.org/10.1093/eurheartj/eht160

De Bonis M., Taramasso M., Grimaldi A. et al. The GeoForm
annuloplasty ring for the surgical treatment of functional
mitral regurgitation in advanced dilated cardiomyopathy.
Eur. J. Cardiothorac. Surg. 2011, 40, 488-495.
http://doi.org/10.1016/j.ejcts.2010.11.048

Godino C., Munafo A., Scotti A. et al. MitraClip in secondary
mitral regurgitation as a bridge to heart transplantation:
1-year outcomes from the International MitraBridge
Registry. J. Heart Lung Transplant. 2020, 39 (12), 1353-
1362. https://doi.org/10.1016/j.healun.2020.09.005
Munkholm-Larsen S., Wan B., Tian D.H. et al. A systematic
review on the safety and efficacy of percutaneous edge-to-
edge mitral valve repair with the MitraClip system for high
surgical risk candidates. Heart. 2014, 100, 473-478.
http://doi.org/10.1136/heartjnl-2013-304049

Popma J.J., Adams D.H., Reardon M.J. et al. Transcatheter
aortic valve replacement using a self-expanding biopros-
thesis in patients with severe aortic stenosis at extreme risk
for surgery. J. Am. Coll. Cardiol. 2014, 63, 1972-1981.
http://doi.org/10.1016/j.jacc.2014.02.556

Grasso C., Capodanno D., Scandura S. et al. One- and
twelve-month safety and efficacy outcomes of patients
undergoing edge-to-edge percutaneous mitral valve repair
(from the GRASP Registry). Am. J. Cardiol. 2013, 111,
1482-1487. http://doi.org/10.1016/j.amjcard.2013.01.300
Puls M., Tichelbacker T., Bleckmann A. et al. Failure of
acute procedural success predicts adverse outcome
after percutaneous edge-to-edge mitral valve repair with
MitraClip. Eurolntervention. 2014, 9, 1407-1417.
http://doi.org/10.4244/E1JV9I112A238

Lubos E, Schliiter M, Vettorazzi E, et al. MitraClip therapy
in surgical high-risk patients: identification of echocardio-
graphic variables affecting acute procedural outcome.
JACC Cardiovasc. Interv. 2014, 7, 394-402.
http://doi.org/10.1016/j.jcin.2013.12.198

Lim D.S., Reynolds M.R., Feldman T. et al. Improved func-
tional status and quality of life in prohibitive surgical risk
patients with degenerative mitral regurgitation after the
transcatheter mitral valve repair. J. Am. Coll. Cardiol.
2014, 64 (2), 182-192.

http://doi.org/ 10.1016/j.jacc.2013.10.021

Ne 65, 2021



INTERVENTIONAL CARDIOANGIOLOGY

CeepneHus 06 aBTopax [Authors info]

Koanoe Kupunn JleHapoBu4 — 10KTOp MeA. Hayk, Npodeccop, 3aBefytoLimii nabopaTopueit NaTonormyeckoi Gruanonorum cepaeyHo-
cocyauctoii cuctembl HALL CankT-TeTepbyprekjuj HCTUTYTE Grioperynsaumm u repoHtonorum , Cankt-lMNetep6ypr, Poccums. E-mail: kozlov_
kl@mail.ru

Boromonos AHppeit HukonaeBuy — kaH[. Mefl. HayK, CTapLUWiA Hay4HbI COTPYAHMK NabopaTopun BO3PACTHOW NaToNoriy cepaeyHo-
COCYAVMCTOW CUCTEMBI OTAENA KAMHWYECKOW repoHTonorum u repuatpun CaHkT-MeTepbyprekoro MHCTUTyTa GUoperynsumm v repoH-
Tonoruu, CaHkT-MeTepbypr, Poccuns. E-mail: endovsurg@gmail.com

CeHbkuHa EkatepuHa MBaHOBHa — Hay4HbI COTPYAHMK 1ab0paTopum BO3PACTHOM NaTONOMN CEPAEYHO-COCYAMCTON CUCTEMBI OTAENa
KIMHWYECKON repoHToNnorm 1 repuatpum CaxkT-TNeTepbyprekoro MHCTUTYTa 6roperynsumm v repoHtonorum, CaHkT-Metepbypr, Poccus.
E-mail: 5436588@gmail.com

JlykbsiHoB Hukonaii lfeoprmeBuy — kaHa. MeA,. HayK, AOLEHT, AOUEHT 1-i kadenpbl (XMpypruy yCOBEPLUEHCTBOBAHUS BPAYen) MMEHN
M.A. KynpusHoBa BoeHHO-MegmumHckoi akagemun umenn C.M. Kuposa MunuctepcTtsa o6opoHbl P®, CaxkT-MeTepbypr, Poccus.
E-mail: loncori001@rambler.ru

XykoB AHgpeit AHaTONbEeBUY — MIAALLNIA HAYYHbBI COTPYAHUK TaBopaTopWii BO3PACTHO NaToNOrin CepaeYHO-COCYANCTOR CUCTEMBI
OTZAENa KANHUYECKO repoHTonorum 1 repuatpumn CaxkT-lNeTepbyprekoro MHCTUTyTa 6roperynsumm u repontonoruu, CaHkT-Metepbypr,
Poccus. E-mail: zhukov163@gmail.com

* Aapec ans nepenucku: Boromonos AHapeii Hukonaeeuy - 196135 CankT-lNetepbypr, yn. ABnaupmoHHas, 40A-71.
E-mail: endovsurg@gmail.com

Kirill L. Kozlov - Doct of Sci. (Med), Professor, Head, laboratory of pathological physiology of the cardiovascular system of
Saint Petersburg Institute of Bioregulation and Gerontology Research Center, Saint Petersburg, Russia. E-mail: kozlov_kl@mail.ru
Andrey N. Bogomolov - Cand of Sci. (Med), Senior Researcher of the Laboratory of Age-Related Pathology of the Cardiovascular System
of the Department of Clinical Gerontology and Geriatrics, Saint Petersburg Institute of Bioregulation and Gerontology Research Center,
Saint Petersburg, Russia. E-mail: endovsurg@gmail.com

Ekaterina I. Senkina - Researcher of the Laboratory of Age-Related Pathology of the Cardiovascular System, Saint Petersburg Institute
of Bioregulation and Gerontology Research Center, Saint Petersburg, Russia. E-mail: 5436588@gmail.com

Nikolay G. Lukianov - Cand of Sci. (Med), Associate Professor, Associate Professor of the 1st department (surgery for advanced medical
doctors) named after PA. Kupriynov; S.M. Kirov Military Medical Academy, Saint Petersburg, Russia. E-mail: loncori001@rambler.ru
Andrey A. Zhukov - junior researcher of the Laboratory of Age-Related Pathology of the Cardiovascular System, Saint Petersburg
Institute of Bioregulation and Gerontology Research Center, Saint Petersburg, Russia. E-mail: zhukov163@gmail.com

* Address for correspondence: Andrey N. Bogomolov - 40 bld A, Aviacionnaya str., ap. 71, Saint-Petersburg, Russian Federation,
196135. E-mail: endovsurg@gmail.com

Crartbs nonyydeHa 10 mapta 2021 1. MpuHaTa B nevatb 5 nioHsa 2021 r.
Manuscript received on March 10, 2021. Accepted for publication on June 05, 2021.

MNMpumeHeHne yctporvictea MitraClip B KOMMIEKCHOM Ie4eHUn CepaeyHoV He0CTartOYHOCTH 57
Y MOXW/IbIX NaunmeHToB (0630p MTeparypbl)



KAPOVOAHINOJI0MSA

KnuHuuyeckuu npumep nostanHoro
KOMOWHHUPOBAHHOIO 3HAOBACKY/IAPHOIO JieYeHHUS
UBC v xupypruueckoro ne4eHUss XpOHUYECKOMH
MIEMHUHU HUXKHUX KOHEYHOCTEHN

A.l. Kannyasa’', T.@. Spaxmenos’, A.U. 3aropynbko®, [.C. KypTacos?,
A.N. LinpsieB', A.l. KoneanHckmnin? 4*

000 “CM-Knunuka”, Mocka, Poccus

2['bY3 MO “Ceprueso-llocaackas parvioHHasi 6onbHuLa”, r. Ceprues Nocaa, MockoBckasi 0611.,
Poccus

SIBY3 “MockoBckuii 0671aCTHOM OHKO/I0rn4eckuii amcraHeep”, r.o. banaiuvxa, MockoBckasi 0671.,
Poccus

4@PrAOY BO “Poccurickunii yHuBepcuTeT aApyx6sl Hapoaos”, Mocksa, Poccus

Kputndeckasi nLuemusi HXKHUX KOHEYHOCTEV 3aKOHOMEPHOE, XU3HEYrPOXarLLee OC/IOKHEHUE, KOTOPoe, Kak
rpasunsio, BO3HVKAET IMpU MporpeccupoBaHny atepockieposa rnepuoepundecknx aptepui. B cootBeTcTBum
¢ cyuecTBytoLmMy pekomergaunsamu (TASC), npuv Tsxxes1oM, 3LeT0HUPOBaHHOM MOPaXEeHU apTeEPU HUX-
HUX KOHEYHOCTEV PEeKOMEHAYETCSsl OTKPbITasi, Xupyprudyeckasi pesackynspudauvs. OgHako, y AaHHOU KaTtero-
puu naumeHToB A0 70% Bcex cy4aeB MMEEeTCs reMoANHAaMUYECKY 3Ha4MOE MoPaxeHne oaHou nav 6osee
KOPOHaPHbIX apTeEPUI, YTO CYLLECTBEHHO YBEJINYNBAET OrepaumnoHHO-aHeCcTe3noJ10rmn4eckui puck. B npen-
CTaBJ/IEHHOM KJIMHUYECKOM CJlydae y rnauneHTa ¢ MyJsibTU@OKaIbHbIM aTepOCK/IEPO30M, OCJI0XKHEHHBIM KDUTU-
4eCKOV NLLUEMUEN HYXKHUX KOHEYHOCTEH, Y MHOIOCOCY.ANCTbIM MOPaxXeHNeM KOPOHaPHbIX apTepuii NpUBeaeHa
Halla TakTuka YCreLHOV Mo3TariHouW 3HAO0BACKYJISPHOU peBacKy/ispudaumy Muokapaa, KOHCepBaTBHOM
Tepanuu rpocToryiaHaAnHaMU, C MOC/IEAYIOLLEV OTKPbLITOV apTepuasibHON PEKOHCTPYKLUMNEN.

KniouyeBble cnoBa: My/ibTOKasIbHbIV aTEPOCKIEPO3, aTEPOCKIEPOTUYECKUI KaPANOCKIEPO3, KPUTNHECKASs
WLLIEMUST HUXKHUX KOHEYHOCTEM, 3aboieBaHus apTepuii HUXHUX koHedyHocTel (BAHK), npocTornananHamm

A clinical case of staged combined endovascular
management of coronary heart disease
and surgical treatment for lower limb ischemia

A.G. Kalichava', T.F. Yarakhmedov', A.l. Zagorulko?®, D.S. KurtasoV?,
A.l. Shiryaev', A.G. Koledinsky? +*

1SM-Clinic, Moscow, Russia

2 Serguiev Posad regional hospital, Moscow region, Russia

3Moscow Regional oncology dispensary, Balashikha, Moscow region, Russia
4 Peoples’ Friendship University, Moscow, Russia

Critical ischemia of the lower limb is a life-threatening condition appearing as a rule in cases of progressing
atherosclerosis of the peripheral arteries. In accordance with the existing guidelines (TASC), the patients with
severe tiered lesion of the lower limb arteries require open surgical revascularization. However, up to 70% of
such patients have significant lesions of at least one coronary artery, which contributes to a marked increase
of surgery- and anesthesiology-related risks. The authors present a case of multifocal atherosclerosis
complicated by critical lower limb ischemia and multi vessel coronary disease and describe their tactics of
successful staged endovascular myocardial revascularization, conservative prostaglandin therapy, with
subsequent open arterial reconstruction.

Keywords: multifocal atherosclerosis, atherosclerotic cardio sclerosis, critical lower limb ischemia, lower limb
arterial disease (LLAD), prostaglandin therapy
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Cnucok cokpaiwieHui

XNHK — xpoHuyeckasa nwemMmnsa HUXHUX KO-
HE4YHOCTEN

MBC - nwemunyeckasa 6one3Hb cepaua

ABBLL — aopTo6egpeHHOe BudemopanbHoe
LIYHTMPOBaHME

AKLL — aopTOKOpPOHAPHOE LLIYHTUPOBAHNE

A/l — apTepunanbHOe oasneHue

M®A — MynbTUdOKaNbHbIM aTepockepos

3AHK — 3aboneBaHusa apTepPUi HUXKHUX KO-
He4YHoCTEN

KMHK — kputnyeckasa nwemMmmsa HUXHen Ko-
HEYHOCTM

OAT — nBoiiHas aHTUTpoMboLuMTapHas Tepa-
nms

HMI™ — HU3komMonekynsapHble renapuHbl

3aboneBaHna apTeEPUn HMXKHUX KOHEYHOC-
Ten (BAHK) — aTo rpynna 6onesHei, ConpoBOX-
OaOLWMXCHA MOCTEMEHHBIM CHUXEHUEM KPOBO-
TOKa apTepwuit (M3-3a NpPorpeccum atepockre-
[pO3a) 1 BbI3bIBAOLLIMX CUHOPOM XPOHUYECKOMN
MwemMmm  HMXHUX KoHe4dHocTen (XUMHK).
OcHogHoM npuumHon 3AHK saBnsetcsa atepo-
cknepos. PacnpoctpaHeHHocTb 3AHK cpean
MYX4YUH BbIllEe, 4YEM Cpeamn XeHLWmH. Ha Taxe-
JbIX cTaamsax 3aboneBaHns, Taknx Kak Kputnye-
ckasi iwemmst HuxkHen koHevHocTn (KNHK), ato
COOTHOLLUEHME B HEKOTOPbIX UCCAeO0BaHUAX
nocturaet 3:1 n 6onee (1). KMHK accounmpo-
BaHa C BbICOKO BEPOATHOCTbIO MOTEPU KOHEY-
HOCTW, NNIeTanbHOro ncxoaa. B cTpykType ogHo-
netHux nucxonos npu KMHK amnyTtauma koHeu-
HocTn coctaensaet 30%, cmepTHOCTb — 25%
(1). CMepTHOCTb OT BCEX MPUYMH MOCAE BbICO-
KO amnyTaumm y naumeHToB B BO3pacTte OT
70 no 80 net cocTtaenget 44, 66 n 85% nocne
1, 3 n 5 net coorBeTcTBeHHO (2, 3). Boc-
CTaHOBJIEHME KPOBOTOKA B apTeEPUAX KOHEYHO-
CTU (peBacKkynapmsaumsi) — 31O KpaeyrosibHbIl
KaMeHb COBPEMEHHOI0 JIeYEHUSA MaALUNEHTOB
¢ KMHK. MNonHasa oueHka apTepurasnbHOM CETU U
JeTanbHOE NJIAaHMPOBAHME BMELLATENLCTB Mpu
3AHK TpebyeT npoBeneHus aHrmorpadpun,
BMIOTb A0 Ayrn ctonbl (5). OOLWEenpUHATLIM
METOA0M peBackynspusaumm npu andpaoysHom
nopaxeHnn apTepuii aopTonoaB340LWHOr0
cerMmeHTa (Tvn D no knaccudpukaumm nopa-
XXEHUN aopTonoaB3aowwHoro cermenta TASC)
aBndeTcda ounatepanbHoe aopTobudpemopanb-
HOe WYyHTUpoBaHue (6). B To e Bpems y Takmx
nauneHtoB B 60-70% cnyyaeB BCTpedaeTcs
COYeTaHHOE NMopaxeHne opyrnx apTepuranbHbIX
6accelHoB (Tak Ha3blBaeMbIl MynbTUDOKASb-
Hblh atepockniepo3 (M®A)) (1). Mo meHbLuewn
mepe TpeTb nauneHtoB ¢ 3AHK nnbo B aHam-

He3e, NMbo no gaHHbIM IKIT MMEIOT NPU3HaKK
MBC, y 2/3 BbIABNSAIOTCA OTKJIOHEHUS NMPWU NMPO-
BeAeHnn ctpecc-Tecta, 0o 70% nauneHToB
npu kopoHaporpadunm MMEKT 3Ha4YMMoe Mo-
pakeHne no KpamHen mepe ogHoro cocyaa (7).
Takxe TskecTb S3AHK 1 BEpPOSATHOCTL BbisiBNEe-
Hus IBC aBnqai0TCa CBA3aHHbIMM NOKa3aTe s -
mun: 0o 90% naumenTtoB ¢ SAHK ¢ kputnyeckom
nwemMmen, npencTaBnsowen yrposy nortepu
KOHe4yHocTu, umetoT UBC (1). MDA accounu-
pyeTcs C yXyAweHNeM KINHUYECKUX UCXOO0B
(1). Tak, B nccnegosanun CONFIRM nopaxe-
HMe KOpOoHapHbIX apTepuii y naumeHToB ¢ SAHK
accoumnpoBaHO C exXerofHbiM nokasartesiem
CMepTHOCTU, paBHbiM 1,6% B CpaBHEHUU
¢ 0,7% npwu otcytcTBuK Tsxkenom MBC. CmepT-
HOCTb CBfi3aHa B OCHOBHOM C KapAuabHbIMU
OCJIOXHEHMAMM (8). CTpaTermsa nevyeHns nauu-
eHToB ¢ MDA ponxHa nogdupatbca MHONBU-
AyanbHO B K&XA0M KJIMHUYECKOM CllyHae Mex-
OUCUMMIIMHAPHON KOMaHAOW CheuvnanncToB
(1). MaumeHTamMm C TSXENbLIM NOPAXEHNEM KO-
POHapPHbIX apTeEPU U NoKasaTenem no wkane
SYNTAX Score Bbilie 32 6annoB pekoMeH-
[OBaHO BbINOJIHEHME a0PTOKOPOHAPHOIO LLUYH-
TnposaHusa (AKLU) (10). C gpyroii CTOpPOHbI,
nposegeHmne onepaumm AKLWI B ycnosusx
MCKYCCTBEHHOI0 KpOBOOOpaLLEHUS Y NaUMEH-
T0B ¢ MBC 1 BAHK ¢ KMHK conpsi>keHOo ¢ BbICO-
KMM PUCKOM YCYrybneHms NwemMmm n notepwu
KoHe4dHocTn (11). Y 6onbHbix ¢ 3AHK u Taxe-
JIbIM MOPaxXeHeM KOPOHAapPHLIX apTepuin npo-
BeleHMe OTKPbITON PEKOHCTPYKTUBHOW onepa-
UMM Ha apTepusx HYUXKHUX KOHEYHOCTEN acco-
LUMNPOBAHO C KpaWHe BbICOKMM PUCKOM
KapananbHbIX OCJIOXHEHWUA, pPas3BUTUEM WH-
dapkTa Mmmokapga. Takum naumeHTam nepsbiM
aTanoM pPeKoMEHOO0BaHO MPOBELEHME onepa-
umm pesackynapusaumn mmokapga (AKLL) (9).
BBuay BbILLEN3NOXEHHOIO IEYEHME NALMEHTOB
¢ MO®DA, TaxenbiM MHOrococyamcTbiM Mnopa-
>)XEHMEM KOPOHApPHbIX apTeEPU, OTHOCSALLMMCS
K rpynne BbICOKOro pucka no wkane SYNTAX
Score, n 3AHK ¢ KMHK aBnaeTtcs kpanHe He-
npocTon 3apadenn. Bawemy BHUMaAHUIO Mbl
npeasiaraemM KIMHUYECKNM NpUMep YCNEeLHOro
KOMOWHNPOBAHHOIO 3HA0BACKYSIPHOIO N OT-
KPbITOrO PEKOHCTPYKTUBHOINO OMNepaTMBHOIo
JleyeHUs y Takoro nawumeHTa.

MauveHTt T., 74 net, OblN rocnUTanM3npoBaH
B XMpyprudeckuin ctaumoHap 25.08.2020 ¢ guarHo-
30M — OCHOBHOW: MyNbTU(OKaNbHbIM aTtepockne-
po3. MBC. ATepocKkiepoTU4ecknii Kapamocknepos.
ATEpOoCKNepo3 apTepun HUXKXHMX KOHEYHOCTEN; CO-

KnuHundecknii npymep KOMOVHUPOBAHHOMO 3HAOBACKYJ/ISPHOMO M OTKPbITOrO
PEKOHCTPYKTUBHOIO JIEHEHUS y NaLneHTa ¢ MyJsibTUdOKaIbHbIM aTepoCK/1epO30M

NMyTCTBYIOLLMIA: caxapHbli anabeT 2 Tina.



KAPOVOAHINOJI0MSA

OcnoxHeHua: noctosiHHasa dopma udpunns-
umun npencepanii, CHA2DS2-VASc 4 6anna. XMHK I
ctenenu cnpaea. XMHK IIb cteneHn cneea. XbI1 3b6.

>Kanobbl Npu NOCTynaeHun Ha 605aM B MpaBou
HUXXHEM KOHEYHOCTU NPU NPOXOXAEHUN ANCTAHLUNN
no 20 m, 6051 Nokos B cTone crnpaea. M3 aHamHesa
¢ 1994 r. y naumeHTa — noctosiHHasa dopma dubpun-
naunu Npeacepani, NpUHUMaeT aHTUKOarynsaHThb.
Moebiwenna ALl pepkun, apantuposaH K Al 120/80
MM PT.CT. Bnepeblie B mae 2020 r., Haxogsack Ha cTa-
LMOHaApPHOM neyveHnn no nosony COVID-19, nHes-
MOHUW, OTMETUS1 OHEMeHME, 60b B NPaBOM HUXKXHEWN
KOHe4HOoCTU. lNMpoBeaeHHOEe KOHCEPBATUBHOE NeYe-
HUSA — 6e3 BblpaxeHHoro adpdekta. N3 pakTopoB
pucka obpallanm Ha cebs BHUMaHMe caxapHbii ana-
6eT 2 Tuna, ONUTENbHbIA CTaX TabakOKypeHus —
okono 40 neT, rmnepannuaemMuns.

Mpun Y3AC 6paxmouedanbHbix apTepuii remoam-
HaMUYEeCKN 3HAYMMOr0 MOPaXeHUS He OTMEYEHO,
BbisiBNEHbl CcTeHO3 npason BCA po 40%, cTteHo3
neson BCA no 30%. MNMpuH1uMasa BO BHUMaHME Kpu-
TUYECKYIO WNLLEMMUIO MNPaABOW HUXHEN KOHEYHOCTW,
25.08.2020 B nnaHOBOM NOpPSAKE BbINOSIHEHbI aH-
rmorpadusa apTepuin HAXKHNX KOHEYHOCTEN, C LLesbio
OLLEHKWN OMNepaLyiOHHO-aHEeCTE3MNOIOMMYECKOro puc-
Ka — auarHoctuyeckas kKopoHapoaHrmorpadwus.

BbiiBNEHO: CTBOA IEBO KOPOHAPHOW apTepun —
KOPOTKUN, ANPDY3HO M3MEHEH, B TEPMUHANIBHOM
oToene crTteHo3upoBaH Ha 60% cC BOBNEYEHUEM
YCTbEB NEPEOHEN MEXCKENYN0YKOBOW BETBU N OMU-
fOalollen BEeTBU; NEpefHsis MexokenynoykoBas
BETBb — B YCTbE CTEHO3MpPOBaHa Ha 60%, B NpoKcu-
MaJiIbHOM, CPEOHEM U ANCTaNIbHOM CErMEHTax MHO-
XEeCTBEHHble CTeHOo3bl 75-80%; pguaroHanbHas
BETBb — B YCTbe CTEHO3MpoBaHa Ha 98%, B NpoKcu-
MaJIbHOM cerMeHTe — Ha 75%; ornbdaioLwias BeTBb —
B YCTbe CTEHO3MpoOBaHa Ha 85%), B MPOKCUMaNbHOM
M CpedHEM CerMeHTax MHOXEeCTBEHHble CTeHO3bl
60-70%; BeTBb Tynoro kpasi — B MPOKCUMasIbHOM
cCermMmeHTe cTteHo3mpoBaHa Ha 90%, B cpegHeM cer-
MeHTe — Ha 70%. lNpaBas KopoHapHasa apTepus —
B MPOKCMMaJsIbHOM CerMmeHTe okkno3mporaHa TIMIO,
XOPOLUO 3anofIHAETCH MO BHYTPUCUCTEMHbIM (MO-
CTOBbIM) Konnarepanam Rentrop-3; Syntax Score —
32 (puc. 1, 2).

AHrrorpadus HUXHUX KOHEYHOCTEN: cnesa: 00-
was noaB3aolwHas aptepusa — and@ysHoO U3MeHe-
Ha, C KaJIbLIMHMPOBAHHLIMU CTEHKAMW; HapyXHas
noaB3foLWHaa apTtepus — cteHo3mpoBaHa Ha 80%
C NMepexonoM B OKKJT3MIO, C KabLMHNPOBAHHbLIMUA
CcTeHkamu; obuiasa 6eapeHHas apTepus — OKKITHO3U-
poBaHa; rnybokan aptepus 6enpa — 3anosiHAeTCs
yepes KoanartepasnbHbli KDOBOTOK; MOBEPXHOCTHAsA
OeppeHHas apTepus — OKKJIO3MPOBaHa OT YCTbS.
CnpaBa: o0Laa noaB3aoLLHas apTepust — OKKITHO3U-
poBaHa OT YyCTb$l, C KaIbLLMHNPOBAHHBLIMW CTEHKAMMU;
Hapy>XHas NoaB3a0LUHast apTepus — OKKITO3MPOBa-
Ha, C KanbUVWHWUPOBAHHLIMU CTEHKaMM; obLian be-
OpeHHas apTepusa — 3anosiHAeTCs Yepel Konnate-

panbHbI KPOBOTOK; rnybokasa apTepus 6egpa — 3a-
MOSHAETCHA 4Yepe3 KonsaTepasbHbll KPOBOTOK;
NOBEPXHOCTHasA 6eapeHHast apTepus — OKKITIO3MPO-
BaHa OT yCTbs (puc. 3).

Takum obpasom, y naumeHTa 6bI10 AMarHocTu-
poOBaHO Taxenoe MynbTUdOKaNbHOE MOopaxeHue
HECKOJbKUX apTepuasbHbIXx 6ACCEeNHOB — MHOM0OCO-
CYOMCTOE NMopaxKeHne KOPOHAPHbIX apTepuit, buna-
TepasibHOE OKKJIIO3MOHHOE NOpaXKeHne nNoaB340LU-
HOr0 apTepuanbHOr0 CerMeHTa, MOBEPXHOCTHbIX
OenpeHHbIX apTepuii, KanbLMHO3 CTEHOK MnofA-
B3OOLWHbIX apTepuii. MNMpuHnmaa BO BHUMaHME TOT
dakT, 4TO COBPEMEHHbBIE KOPOHAPHbIE CTEHTHI C Je-
KapCTBEHHbIM MOKPbLITUEM 0013[aI0T BbICOKUMU
3dPEKTUBHOCTbIO U 6E30MacHOCTbIO, HU3KOW 4a-
CTOTOM PEeCTEHO3MPOBAHUSA U CBA3AHHbIX C 3TUM
OCNOXHEHUN (12-14), peweHOo BbINOJHUTL 3HAOO-
BAaCKY/SIPDHYIO  peBackynspm3auuio  mMuokapaa.
KoHcunuymom B cocCTaBe cepaeyHO-COCYAUCTbIX
XVPYProB, PEHTreH3HO0BACKYNSAPHbIX XUPYPros,
KapAMonoroB, aHECTE3MONOroB MPUHATO peLleHne
O NMPOBEAEHVN NO3TANMHOIrO XMPYPruyeckoro nede-
HUWS, CHa4ana — aHO0BAaCKYNSIPHOM peBacKynsapmnaa-
UM Mmokapga, BTOpPbIM 3TanoM, B OTCPOYEHHOM
nopsiake — onepauun aoptobenpeHHoro 6udemo-
panbHOro wyHTnposaHus (ABBLL).

MepebiMm aTanom 01.09.2020 BbINOSIHEHO 3HAOO-
BaCKy/IipHOE BMELLATENbCTBO HA KOPOHAPHbIX ap-
TEepUAX CUCTEMbI JIEBOM KOPOHAPHOM apTeEpPUMn: aH-
rmonnacTuka ycTbsi, MPOKCUMAJIbHOIO U CpeaHero
CcerMeHToB ormbatoliein BeTsu OanIoHHbIMU KaTe-
Tepamn TREK 2,5 x 15 mm, p — 18 atm, t — 20 ¢
n TREK 3,0 x 20 mm, p — 18 aTtm. BbINONHEHO CTEH-
TUPOBaHWE CPedHEro CerMeHTa ornbaioLLein BeTBU
cTteHTOM Xience Xpedition 3,5 x 15 mm, p — 12 atm,
cpenHero cerMeHTa ormbarollert BETBM CTEHTOM
Xience Alpine 3,5 x28 mm, p — 14 aTMm, yCTbS U NPOK-
CUMaIbHOrO CermeHTa ormbaroLleli BETBM CTEHTOM
Xience Alpine 3,5 x 23 MM, p — 16 aTM C BbIXOO0M
B CTBOJ1 JIEBOW KOPOHApPHOM apTepuun. BoinonHeHa
aHrMonIacTmka yCcTbsl, MPOKCMMANIbHOro 1 cpepHe-
ro CErMEHTOB NepeaHer Mexckenyao4koBON BETBU
©6annoHHbIM kaTeTepoMm TREK 2.5 x 15 mMm. Beinon-
HEHO CTEHTMPOBaHWE CpenHero CerMeHTa nepea-
HEN MeXOKenygoykOBOM BeTBUM CTEHTOM Xience
Xpedition 3,0 x 48 mm, p — 12 aTm, NPOKCMMaJIbHOIO
CermMeHTa nepegHen MexoKenygo4ykoBOW BETBU
cTteHTOM Xience Xpedition 3,5 x 28 mm, p — 14 atm,
YCTbsl NEPEAHEN MEXOKENYA04KOBOM BETBU CTEHTOM
Xience Xpedition 4,0 x 23 MM, p — 12 aTM C BbIXOAO0M
B CTBOJI JIEBOM KOPOHAPHOM apTepuun, KOTOPbIN
CTeHTMpoBaH no metoauke Cullotte. PesynbraTt pe-
Backynapusaumm npuBeneH Ha puc. 4. YyuTbiBas
OoNbLWION pacxon KOHTPACTHOro BellecTBa -—
180 mn, XBIN 3B, NpMHATO peLleHmne 0 NepPeHeCEHNN
peBackynsapusaumn nNpaBoi KOPOHAPHOW apTepun
Ha BTOpPOM aTan.

10.09.2020 BbINONHEHO 3HOOBACKYSIPHOE BME-
LIaTeNbCTBO Ha MNpaBOW KOPOHAPHOW apTepuu.

Ne 65, 2021
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Automatic

Puc. 1. KopoHapoaHrunorpadus n1eBoil KopoHapHOW apTepun. a—6 — CTEHO3bI YCTbSl CPEAHENO U ANCTaNIbHOrO Cer-
MeHTOB orubdatouleii seten; B—e — QCA cteHosos OB, NMMXB.
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Puc. 2. a, 6 — okk/110315 NPaBO KOPOHAPHOW apTepun B NPaBo TPETM C MOCTOBLIMM KosnaTe-
panamu.

Puc. 3. AHrnorpadus aptepuin HUXHUX
KOHEYHOCTEN. a — OKKJII03Us YyCTbs npa-
ol MBA, nesoi HIMA; 6 — BoccTaHoBNE-
HUE KOHTpacTupoBaHusa C npaBon [BA;
B — BOCCTaHOBJIEHME KOHTPaCTUPOBaHUSA
c neson [BA.

Ne 65, 2021
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Puc. 4. Pe3synbtaT peBackynapunsaLmm CUCTEMbI IEBOI
KOPOHaPHOW apTepun.

KopoHapHbiM npoBogHukom Miracle-12 (0.014",
180 c™m) BbINONIHEHA MEXaHMYecKas pekaHannsaums
OKK/IO3UM MPaBOW KOPOHAPHOW apTepum, NpPoBO-
OHUK 3aBef€eH B AucTanbHOEe pycyio 3aaHeBGOKOBOMN
BeTBU. BbinonHeHa cepus aHrMonnaacTuk MpPOKCU-
MaJsibHOro CerMeHTa npaBol KOPOHAPHOW apTepum
6annoHHbIM kaTetepom TREK 1,2 x 15 mm, p — 10—
18 aT™M 1 cpeaHero v AUCTanbHOr0 CErMEHTOB Mpa-
BOI KOPOHAPHOM apTepun GasiOHHbIM KaTeTeEPOM
TREK 2,5 x 20 mm, p — 10-18 atm. BbINnonHeHo
CTEHTUPOBaHWE ONCTaNIbHOro CerMeHTa npasomn KO-
poHapHoOM apTtepun cTeHToM Xience Xpedition
2,5x 33 MM, p — 11-18 aTm, CTEHTUpPOBaHME cpes-
HEro cerMeHTa NpaBol KOPOHAPHOW apTEPUN CTEH-
ToM Xience Xpedition 3,0 x 15 mm, p — 10-17 aTtm,
CTEHTVMPOBAHME NPOKCUMAJIbHOINO CErMEHTA N YCTbs
npaBoO KOPOHApPHOW apTepum CTEHTOM Xience
Xpedition 3,0 x 48 mm, p — 10-18 aTm ¢ nocnenyto-
wen onTMMm3aumen B NpocBeTe CTEHTOB GasloH-
HbiM kaTteTtepoM NC TREK 3,0 x 20 mm, p — 14—
19 atm. OCnoXxHeHUn BMeLlaTenbCcTB HeT. JocTur-
HYTbl XOpOoLUMe aHrmorpaduyeckmnin N KIMHNYeCKnin
pes3yfbTaTbl 9HA0BACKYASPHON PEBACKYISpU3aumn
Muokapgaa (puc. 5).

MaumeHTy NpoBOAVINCH OBOMHAS aHTUTPOMOO-
umtapHaa tepanus (OAT — Nnaeukc, Tpom60ACC),
aHTukoarynsaHTHaa Tepanus Kcapento. B cBasu
C HeobxoamMocTbio npuema OAT B3siTa naysa ne-
pepn nposegeHnem ABBLL. OgHako B nocneonepa-
LMOHHOM nepuoae Ha 23-n CyTKM OTMeyeHa Mnpo-
rpeccmsa NWeMUn NpaBoM HUXKHEN KOHEYHOCTU —
ycyrybunca 605eBo CUHAPOM, MPUCOEOUNHUIACH
Tpoduryeckas s3Ba Ha CTOMe, LBET KOXHOIo NOKpo-
Ba MPaBOW HWXHEW KOHEeYHOCTU — OarpoBO-LIMaHO-
TUYHbIN. KypCcOBbIM NpMEMOM COCya0opacCLUMpPSIO-
Lero npenaparta Ba3anpocTaH B fo3e 60 Mkr x 1 pas

Puc. 5. PeaynbtaT peBackynspmsauum npason KOpPO-
HapHOW apTepun.

B cyTkn Ne10 yganocbk cTabunmampoBaTtb COCTOSIHUE
NMpaBol HUXHEN KOHEYHOCTU M NOArOTOBUTbL Naum-
€HTa K NpOBeAEeHNIO BTOPOro atana Xmpyprn4eckoro
neyeHus — onepauun ABBLL. 3a 5 cyT oo npoBege-
Hua ABBLL oTmeHeHnbl [MnaBukc wmn Kcapento.
MaumeHT nepeBeneH Ha MOAKOXHOE BBeAeHue
dpakcunapuHa B nevebHon gose. 29.10.2020 nopa
CMeELLaHHOW 3HO0TpaxmanbHOM 1N CANHANIbHOW aHe-
cte3men BbinonHeHo ABBLL cuHTeTnyecknm Basa-
HbIM NpoTe3oM 16 x 8 mm. Onepauusa No BpemMeHu
onvnack 5 4 15 mMuH, 6e3 ocnoxHeHuin. Nocne-
onepauyuoHHbIA Nepuoa Takke npoTtekan 6e3 oc-
NoXHeHun. Ha 2-e cyTkm nocneonepaumoHHOro ne-
pvoga naumeHT Obin nepeBeneH B O6LLy0 nanary.
BosobHoeneHbl JAT, npuem Kcapento. OTMEHeHeH
dpakcunapuvH. mukemns B nocneonepaunrioHHOM
nepuoae nNpu exegHeBHOM KOHTPONE — B npeaenax
5-7,5 mmonb/n. OTMeYaeTca CyLLEeCTBEHHOE YiyY-
LIeHMe COCTOSHUS NaumeHTa B BMAE MOTENnneHus
HKHNX KOHEYHOCTEN, perpecca 60/1eBOro CUHAPO-
Ma, M3MEHEHUS KOXHOIo MOKPOBaA HUXHUX KOHeY-
HOCTen Ha dpuanonornyecknin. boin BbinMcaH m3
cTaumoHapa non ambynatopHoe HabnoaeHue Kap-
aunonora, cepae4yHo-coCyaucToro xvpypra v aHao-
KpuHonora Ha 10-e cyTkuM nocneonepaurioHHOro
nepuoga. CnycTsa 2 Hep, nocne onepaTtuBHOIO BMe-
WaTeNbCTBa CHATbI WBbI C MOC/AeonepaumMoHHbIX
paH — 3aXWUnn NepBUYHbIM HaTsXXeHMeM, 6e3 oco-
6eHHocTeN. MNMauneHT MOXeT NPONTM OKONo 1 KM
6e3 60/neBoro CMHOPOMA B HMXHUX KOHEYHOCTSX!
Takke oTMevaeTcsa nosHas anuTenusaumsa Tpodu-
YEeCKOW S13Bbl HA NPaBON CTOMe.

Takm 06pas3oM, UCXOOHO Mbl CTOJIKHYINUCH
C KOMOPOUAHbLIM NaLMEHTOM, Kaxaas U3 nato-
JIOrnin KOTOPOro Oblna KpanHe 3anylleHa — Ta-

KnuHundecknii npymep KOMOVHUPOBAHHOMO 3HAOBACKYJ/ISPHOMO M OTKPbITOrO
PEKOHCTPYKTUBHOIO JIEHEHUS y NaLneHTa C MyJsbTUdOKaIbHbIM aTepOoCK/Iep030M



KAPOVOAHINOJI0MSA

Xenoe nopaxeHune KopoHapHoro pycna, KMHK
Ha rpaHuy raHrPeHbl, CHMXXEHHAast CKOPOCTb KJ1y-
6oukoBon punbTpaunn 3b, caxapHbii gmnaberT,
HEobX0AMMOCTb B aHTUKOoarynsaHTax sBugy eou-
Opunnaumu npencepaun, NOXuUIowW BO3pacT
naumeHTa — 74 roga. Pa3pybuTb 3TOT “ropaves
y3en” Mbl peLunny BOCCTaHOBKB B MEPBYIO O4e-
penb anekBaTHbIA KOPOHAPHbIM KPOBOTOK,
NCMOMb3ys MYNbTUONCUUMMIIMHAPHBIA MOAXOMA.
MpuHumasa Bo BHUmMaHwe XBI1 3B, Ham npwu-
LWIOCb OrPaHUYMNTLCA B MCMOJSIb3OBAHUWN KOH-
TPacTHOro BeLlLecTBa, MNO3TOMY KOPOHAPHYIO
npoueaypy Mbl pasdbunm Ha 2 atana. NepBbiM
BOCCTaHOBW/IN CY>XXEHHOE PYC/O NIEBON KOPO-
HapHOW apTepuun, 4YTOOblI AaTb BO3MOXHOCTb
MMokapay BOCCTAHOBUTbLCH, a 3aTeM 4epes
9 pHel (Mo HopmManu3auum a3oTUCTbIX OCHO-
BaHMN) B CbIBOPOTKE KPOBM BOCCTAHOBUIMU
XPOHUYECKYIO OKKJTIO3UIO MPaBO KOPOHAPHOM
aptepun. Kak nseecTtHo, 4yepes 1,5-2 mec no-
C/eé KOPOHApPHOro CTEHTMPOBAHUA COBPEMEH-
HbIMW KOPOHAPHbIMWN CTEHTAMW C JIEKAPCTBEH-
HbIM MOKPbITUEM (TONWwMHA Bankm — MeHee
0,09 mm) BO3MOXHa oTMmeHa AT ¢ nepexoaom
Ha Tepanuio mocTa (bridging) HU3komoneky-
NSAPHBIMU renapmHamMu nepen rnpoBeaeHnEM
HekapgmanbHOro ornepaTtMBHOro BMellaTenb-
ctBa (15-17). OgHako Ha 23-1 CyTKM COCTOS-

Abbreviations:
CLI — chronic limb ischemia
CHD - coronary heart disease
ABFB - aortobifemoral bypass
CABG - coronary artery bypass grafting
BP - blood pressure
MFA — multifocal atherosclerosis
LEADs - lower extremity arterial diseases
CLTI — critical limb threatening ischemia
DAT - dual antiplatelet therapy
LMWHs - low-molecular-weight heparins

Lower extremity arterial diseases (LEADSs)
are a group of diseases accompanied by grad-
ual reduction in arterial blood flow (due to the
progression of atherosclerosis) and cause the
syndrome of chronic Ilimb ischemia.
Atherosclerosis is the main cause of LEADs.
The prevalence of LEADs in men is higher than
in women. At advanced stages, such as a criti-
cal limb threatening ischemia (CLTI), this ratio
in some studies reaches 3:1 or more (1). CLTlis
associated with a high probability of lower ex-
tremity amputation and death. The portion of
limb amputation and death in the structure of

HUE WNWEMU3NPOBAHHOM KOHEYHOCTU PEe3KOo
YXYALWWIOCb, Havyanu pasBmBaTbCa Tpoduye-
CKne U3MeHeHus. BbinonHAaTb OTKPbITYO apTe-
pUanbHYIO PEKOHCTPYKUUIO COCYOO0B HUXKXHEN
KOHEYHOCTU BbISIO paHo, Ha doHe oTMeHbl AT
MOT CJTy4UTbCHA TPOMBO3 KOPOHAPHbIX CTEHTOB.
MoaTomMy Mbl MCNOABL30OBaNM MOCEOAHIO -
HUIO NeYeHuss — mnpocTarfiaHauHbl, KOTopble,
Kak U3BECTHO, CaMM MOrYT BbI3blBaTb MHMAPKT
MMokapaa, ogHako Mbl BOCCTAHOBMIIM KOPO-
HapHble apTepun N MCNOAb30BaHWE MpoCcTa-
rmaHOMHOB B Hallem cnyyae Obino 6e3onacHo.
JleyeHne okasano CBOW MOJIOXUTESNbHbIN pe-
3ynabTaT, KIMHUYeckasa kKapTuHa TpodUuyecknx
M3MEHEHUIN KOHEYHOCTU CTabunmampoBanacb
1 gana Ham BpeMms 40 YCMNeLwHOro BbINoJIHEHNS
OTKPbITOMN apTepmasbHON PEKOHCTPYKLNN.

Takum o00pa3oM, [OaHHbIW KIWHUYECKUI
npuMep OEeMOHCTPUPYET, YTO XOTHA NeyeHune
naumMeHTOB C TAXeNbIM codeTaHHbIM MHOI0CO-
CYOUCTbIM MOpaXxeHneM KOPOHapHbIX apTe-
pun n KNHK aBnaeTtcsa kpaiHe TpyaHON 3apa-
yen, MHOMBUAYasNbHbIA MyNbTUANCUUNINHAP-
HblA MOAXO4, N COBPEMEHHbIE METOAVKU, Kak
9HOO0BACKYNSPHbIE, TaK U OTKPbITbIE PEKOH-
CTPYKTUBHbIE, MO3BOMIAIOT AOOUTLCS XOPOLUEro
pesynbrara, COXPaHUTb XU3Hb NMaumeHTa n ee
BbICOKOE Ka4eCTBO.

1-year outcomes in CLTIl is 30% and 25%, re-
spectively (1). All-cause mortality after high
amputation in patients aged from 70 to 80 years
constitutes 44%, 66%, and 85% at Year 1, 3,
and 5, respectively (2, 3). Restoration of blood
flow in the lower extremity arteries (revasculari-
zation) is the cornerstone of modern treatment
in CLTI patients. A complete assessment of the
arterial network and detailed planning of inter-
ventions in LEADs requires angiography to be
performed up to the arch of foot (5). Bilateral
aortobifemoral bypass surgery is a generally
accepted method of revascularization in diffuse
aortoiliac disease (TASC D aortoiliac lesions)
(6). At the same time, 60-70% of such patients
have combined lesions of other arterial beds
(so-called multifocal atherosclerosis (MFA))
(1). At least one-third of the patients with LEADs
have either a history of CHD or signs of CHD
according to ECG data;, two-thirds of the pa-
tients demonstrate abnormal results of the
stress test, and up to 70% of patients have at
least one significant coronary lesion detected
via the coronary angiography (7). Moreover, the
severity of LEADs and probability of CHD detec-
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tion are related: up to 90% of LEADs patients
with critical ischemia posing a threat of limb
amputation, have CHD (1). Multifocal athero-
sclerosis (MFA) is associated with worse clini-
cal outcomes (1). Thus, in the CONFIRM study,
coronary heart disease in patients with LEADs
was associated with an annual mortality rate of
1.6% compared to 0.7% in the absence of se-
vere CHD. Mortality is mainly associated with
cardiac complications (8). The treatment strat-
egy for MFA patients should be selected indi-
vidually in each clinical case by an interdiscipli-
nary team of specialists (1). Coronary artery
bypass grafting (CABG) is recommended for
patients with severe coronary artery disease
and SYNTAX Score > 32 (10). On the other
hand, coronary artery bypass grafting via the
cardiopulmonary bypass is associated with a
high risk of exacerbating ischemia and limb
amputation in patients with CHD and LEADs
with CLTI (11). In patients with LEADs and se-
vere coronary artery disease, reconstructive
surgery on the lower extremity arteries is asso-
ciated with an extremely high risk of cardiac
complications and development of myocardial
infarction. Myocardial revascularization (CABG)
is recommended for these patients as the first
stage of treatment (9). As mentioned above,
the treatment of patients with multifocal athero-
sclerosis, severe multivessel coronary artery
disease of a high-risk group according to the
SYNTAX Score, and LEADs with critical limb
threatening ischemia is an extremely challeng-
ing task. We would like to bring a clinical case of
such patient to your attention with a successful
combined endovascular intervention and an
open reconstructive surgery.

Patient G., 74 y.o., was hospitalized in a Sur-
gical In-Hospital Department on August 25, 2020
with the diagnosis: Multifocal atherosclerosis. CHD.
Atherosclerotic cardiosclerosis. Atherosclerosis of
the lower limb arteries. Co-morbidities: type 2 dia-
betes mellitus.

Complication: Permanent atrial fibrillation,
CHA2DS2-VASc score = 4 points. Grade Il right-
sided CLTI. Grade IIB left-sided CLTI. Stage 3B CKD.

On admission the patient complained of pain in
the right lower limb when walking a distance of up to
20 m, and pain in the right foot at rest. Medical his-
tory: permanent atrial fibrillation since 1994. The
patient takes anticoagulants. Blood pressure spikes
are not typical for the patient. The patient is adapted
to blood pressure of 120/80 mm Hg. Originally, in
May 2020, during in-patient treatment for COVID-19
pneumonia, he reported numbness and pain in the
right lower limb. The medical treatment was ineffec-

tive. The risk factors included type 2 diabetes melli-
tus, long-term tobacco use (about 40 years) and
hyperlipidemia.

Ultrasound angiography (USAG) of the brachio-
cephalic arteries did not reveal any hemodynami-
cally significant lesion; however, stenosed right ICA
up to 40% and stenosed left ICA up to 30% were
detected. Taking into account the critical threatening
ischemia of the right lower limb, elective angiogra-
phy of the lower extremities and diagnostic coronary
angiography were performed to assess the surgical
and anesthesiological risk (on August 25, 2020).

The following was detected: The left main coro-
nary artery is short, diffusely changed, stenosed in
the terminal part up to 60% with involvement of the
orifices of the left anterior descending artery and left
circumflex artery. The orifice of the left anterior de-
scending artery is stenosed up to 60%, there are
multiple stenoses up to 75-80% in the proximal,
middle and distal parts. The orifice of the diagonal
branch is stenosed up to 98%, there is stenosis up to
75% in the proximal part. The orifice of the left cir-
cumflex artery is stenosed up to 85%, there are mul-
tiple stenoses up to 60-70% in the proximal and
middle parts. The obtuse marginal branch is sten-
osed up to 90% in the proximal part and up to 70% in
the middle part. Right coronary artery is occluded in
the proximal part (TIMI-0) and is well filled with blood
via the intra-system (bridge) collaterals (Rentrop-3;
Syntax Score - 32). (Fig. 1, 2).

Angiography of the lower extremities. On the left:
Common iliac artery is diffusely changed and calci-
fied. External iliac artery is stenosed up to 80% and
onwards occluded with calcified walls. Common
femoral artery is occluded. Deep femoral artery is
filled with blood via collaterals. Superficial femoral
artery is occluded from the orifice. On the right:
Common iliac artery is occluded from the orifice and
calcified. External iliac artery is occluded and calci-
fied. Common femoral artery is filled with blood via
collaterals. Deep femoral artery is filled with blood
via collaterals. Superficial femoral artery is occluded
from the orifice (Fig. 3).

Therefore, the patient was diagnosed with severe
multifocal lesions of several arterial beds: multives-
sel coronary artery disease, bilateral occlusive le-
sions of the iliac arteries and superficial femoral ar-
teries, calcification of the iliac arteries. Taking into
account the fact that the modern coronary drug-
eluting stents have high efficacy and safety, low rate
of restenosis and related complications (12, 13, 14),
a decision was made to perform an endovascular
myocardial revascularization. A council of doctors
consisting of cardiovascular surgeons, X-ray endo-
vascular surgeons, cardiologists, and anesthesiolo-
gists decided to perform a staged surgical treat-
ment, where the first stage is endovascular myocar-
dial revascularization and the second stage (delayed
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Fig. 1. Coronary angiography of the LCA. a—b - stenoses of the orifice and middle and distal parts of the LCX;
c—f — QCA of LCX and LAD stenoses.
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Fig. 2. a, b — occluded RCA with bridging collaterals in the proximal part.

Fig. 3. Angiography of the lower
extremities. a — occluded right SFA from
the orifice, occluded left EIA; b — collateral
blood flow from the right DFA; ¢ -
collateral blood flow from the DFA.
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Fig. 4. The revascularized LCA.

On September 01, 2020, an endovascular inter-
vention on the left coronary artery was performed as
the first stage: angioplasty of the orifice, proximal
and middle parts of the left circumflex artery via
TREK 2.5 x 15 mm (at 18 atm, time = 20 sec.) and
TREK 3.0 x 20 mm (at 18 atm) balloon catheters. The
middle part of the left circumflex artery was stented
via Xience Xpedition 3.5 x 15 mm at 12 atm and
Xience Alpine 3.5 x 28 mm at 14 atm. The orifice and
proximal part of the left circumflex artery were stent-
ed via Xience Alpine 3.5 x 23 mm at 16 atm with
a protrusion in the main LCA. Angioplasty of the ori-
fice, proximal and middle parts of the left anterior
descending artery was performed via TREK
2.5 x 15 mm balloon catheter. The middle and proxi-
mal parts of the left anterior descending artery were
stented via Xience Xpedition 3.0 x 48 mm at 12 atm
and Xience Xpedition 3.5 x 28 mm at 14 atm, re-
spectively. The LAD orifice was stented via Xience
Xpedition 4.0 x 23 mm at 12 atm with a protrusion in
the main LCA. The main LCA was stented via Cullotte
technique. (Revascularized LCA is presented on
Fig. 4). Taking into account the large amount of ad-
ministrated contrast medium (180 mL) and stage 3B
CKD, it was decided to postpone the revasculariza-
tion of RCA as the second stage.

On September 10, 2020, an endovascular inter-
vention on the right coronary artery was performed.
The occluded right coronary artery was mechani-
cally recanalized using the coronary wire Miracle-12
(0.014", 180 cm); the wire was placed into the distal
part of the posterolateral branch. A series of angio-
plasty procedures were performed in the proximal
part of the right coronary artery via TREK 1.2 x 15
mm balloon catheter at 10-18 atm and in the middle
and distal parts of the right coronary artery via TREK
2.5 x 20 mm balloon catheter at 10—-18 atm. The dis-
tal part of the right coronary artery was stented via

Fig. 5. The revascularized RCA.

Xience Xpedition 2.5 x 33 mm at 11-818 atm, the
middle part of the right coronary artery was stented
via Xience Xpedition 3.0 x 15 mm at 10-817 atm, the
proximal part and the orifice of the right coronary
artery were stented via Xience Xpedition 3.0 x 48 mm
at 10-818 atm followed by stent optimization with
NC TREK 3.0 x 20 mm balloon catheter at 14-819
atm in the lumens.

There were no complications. Good angiographic
and clinical results of the endovascular myocardial
revascularization were achieved (Fig. 5).

The patient received DAT (dual antiplatelet the-
rapy — Plavix, Thrombo ASS), and anticoagulant
therapy with Xarelto. Since the patient needed to
receive DAT (dual antiplatelet therapy), ABFB was
postponed. However, on Day 23 after the interven-
tion, the right lower limb ischemia progressed: the
pain worsened, an ischemic ulcer appeared on the
foot, and the skin of the right lower limb became of
purple-cyanotic color. The condition of the right
lower limb was stabilized using the treatment course
of the vasodilator Vasaprostan at a dose of 60 ug QD
for 10 days and the patient was prepared for the
second stage of surgical treatment (aortobifemoral
bypass). Plavix and Xarelto were withdrawn 5 days
prior to ABFB. The patient was switched to fraxiparin
SC at a therapeutic dose. On October 29, 2020,
under mixed endotrachial and spinal anesthesia,
aortobifemoral bypass was performed using
a 16 x 8 mm knitted synthetic prosthesis. The sur-
gery lasted 5 hours and 15 minutes without compli-
cations. The postoperative period was also unre-
markable. On Day 2, the patient was transferred to
the general ward. DAT and Xarelto were restarted.
Fraxiparin was canceled. In the postoperative peri-
od, blood glucose was monitored on daily basis and
stayed within a range of 5-87.5 mM/L. The patient's
condition significantly improved: lower extremities
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became warmer, the pain regressed, the skin of the
lower extremities became of a physiological color.
On Day 10, he was discharged with further out-pa-
tient follow-up by cardiologist, cardiovascular sur-
geon and endocrinologist. The sutures were re-
moved 2 weeks after the surgery, the postoperative
wounds healed unremarkably by primary intention.
The patient can walk approximately 1 km without
experiencing pain in the lower extremities! There is
also a complete epithelization of the ischemic ulcer
on the right foot.

Therefore, we were initially faced with a co-
morbid patient, each of whose diseases was
extremely advanced: severe coronary disease,
critical threatening lower limb ischemia (almost
gangrene), reduced glomerular filtration rate
(stage 3B), diabetes mellitus, a need for anti-
coagulants due to atrial fibrillation, elderly age
(74 years). We decided to cut this Gordian knot
by firstly restoring an adequate coronary blood
flow using a multidisciplinary approach. Taking
into account stage 3B CKD, we had to limit the
volume of a contrast medium so we divided the
coronary intervention into 2 stages. Firstly, the
narrowed LCA lumen was restored to help the
myocardium recover, and 9 days later (after
normalization of nitrogenous bases in blood
serum) chronically occluded RCA was recana-
lized. As known, 1.5-82 months after the coro-
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CuHeprusm mexxay metogamu
AUArHOCTUKHU U NeyeHUs bonesHeu
cepaevYHO-COCYAUCTON CUCTEMDI

J1.C. YanH', B.E. CuHuLbIH?*

' KoHcynbTaHT-kapavosnor, CaHta-®Pe, Hoio-Mexuko, CLLA

2 PykoBoanTEIb OTAEA JIYHEBOU ANarHOCTUKM MeauumHckoro Hay4Ho-06pa30BaTesibHOro LieHTpa
MrY nmenn M.B. JlomoHocoBa, MockBa, Poccusi

Cepae4Ho-cocyancTas JiydeBas amarHocTuka rnosiBuaack B 1895 r., cpasy rnocsie oTKpbITUS PEHTreHOBCKUX
nyqedi. NocnegoBatesibHOE MOsIBJIEHWE aHrvuorpagun, MeTohoB SAEPHOV MeAVUMHbLI, 3xokapavorpaguu,
KOMIMbIOTEPHOUV U MarHUTHO-pPe30HaHCcHoV Tomorpagum (KT n MPT) BHECI0 OrpOMHbIV BKa4 HE TOJIbKO B Ana-
FHOCTUKY, HO 1 B pa3BUTUE METOAOB Jie4yeHus Bcex bosesHeri cepaua n cocydoB. B HacToswee Bpems KT
cepaua m cocyaoB cTasa YHUBepPCasbHbIM METOAOM ANArHOCTUKU XPOHUYECKOU WLLIEMUYECKOK 60/1e3HU
cepaua. MPT ctana oaHUM 13 r71aBHbIX METOAOB ANarHOCTUKU KapAnoMuonatui n MmmokapanTos. locieaHne
KIIMHWNYECKNEe NCCea0BaHNs okasaam BO3MOXHOCTb YJ/1yHLLIEHUS MPOrHo3a Yy Kapanoa0rn4eckmx naLumeHToB
rnpy NpaBuibHOM MPUMEHEHNN COBPEMEHHbLIX METOOB JIy4HeBOM AMAarHOCTUKU. VIBMEeHeHUss i nHHoBaLumu
B ANArHOCTVKE Y MeTohax JIe4YeH s CepaeyHO-COoCYaANCTbIX 3ab00/1eBaHNV MPUBEIN K JTy4LLIEMY MOHUMAr0 NaTo-
duanonornm v MHANBUAYAIN3NPOBAHHOMY BbICOKOI(PEOEKTUBHOMY JI€HEHMIO BaXHelLumx 6one3Her cepaua
Y COCY/O0B.

KniodyeBble cnoBa: kapanosiorusi, Cepae4YHo-cocyancTasi Xupyprusi, PeHTreHorpagus, aHruorpagus, mar-
HUTHO-PE30HaHCHasi ToMorpagus, MarHUTHO-PE30OHaHCHasl aHrnorpagus, CUNMHTUrpagus Mmvokapaa, nep-
Qy3usi, aTepocksiepos, niemmyeckasi 601e3Hb cepaLia

Synergy between imaging and therapeutics
in cardiovascular medicine
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Cardiovascular diagnostic imaging appeared in the year 1895, immediately after the discovery of X-rays.
After this discovery, such imaging modalities as cardiac catheterization, invasive angiography, nuclear
cardiac imaging, echocardiography, cardiac and coronary computed tomography and magnetic resonance
imaging, hybrid imaging have made a tremendous contribution both in the diagnosis of all cardiac diseases
and contributed to the progress of cardiac surgery and cardiovascular interventions. Today coronary CT
angiography is one of the leading modalities for diagnosis and risk stratification of patients with stable
coronary diseases and acute chest pain. Cardiac MRI is an imaging modality of choice for the diagnosis of
cardiomyopathies and myocarditis. The latest clinical trials demonstrated that the evidence-based
application of modern cardiac imaging could improve the long-term prognosis in cardiac patients. Radical
changes and progress in diagnostic cardiac imaging contributed to a better understanding of cardiovascular
pathophysiology and optimal individualized treatment of the most important diseases of the heart and
vessels.

Keywords: cardiology, cardiovascular surgery, x-rays, angiography, computed tomography, magnetic
resonance imaging, echocardiography, myocardial scintigraphy, perfusion, atherosclerosis, coronary artery
disease
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ANATHOCTUKA CEPIEYHO-COCYANCThIX 3ABOJIEBAHUN

B TeuyeHme MHOrmMx BEKOB AuarHoCcTuka
1 nedyeHne 6onesHen cepaua 1 cocyaoB nNpak-
TUYECKM He cyllecTBoBanM (C COBPEMEHHON
TOYKM 3peHud). Bpaym npoLwsioro Mmornuv 1ofb-
KO MeyTaTb O TOM, 4YTOObl YBUAETb N306paxe-
HUA cepaua nauueHTa in vivo.

Cutyaumsa pagukanbHO M3MEHUNAch Mocne
Toro, kak B 1895 r. B.K. PeHTreH oTkpbin yom-
BUTENIbHbIE HEBUAMMbIE JNy4YM, Ha3BaHHbIE
Brnocnenctemn B ero 4dectb (1, 2). HoBbin
METOo4, MOMEHTaIbHO CTasl MPUMEHNATbLCS AN
ONarHocTuku Oone3Hen cepaua U COCYAOB,
Tak Kak peHTreHosiorn cpasy xe Obinu nopa-
>XEHbl TEM, YTO MOMUMO N300pPaXKEHUN Nerknx
M KOCTEeN cKkesieTa OHM MOTIN BUAETb HA PEHT-
reHOBCKMX CHMMKax U 9KpaHax TeHu Kamep
cepaua M MarmcTpasbHbIX COCYOOB, a Takxe
KanbLUMHATbI B UX CTEHKAX 1 B nmepukapae. Yxe
B Havyane XX Beka nosBMnmcb paboTbl, ONMUChI-
BalOLWME ANArHOCTUKY Pa3/INYHbIX CEPOEYHO-
cocyancTbix 60ne3Her, NosABUOCH MOHATUE
0 NaToNornmyeckux Tunax KoHdurypaummn ka-
Mep cepgua (“aoptanbHaga”, “muTpanbHasn”,
“TpaneumeBmngHasa”), ctana BO3MOXHOW auar-
HOCTMKa MHOIrmx 60ne3Hen cepaua, aHeEBPU3M
aopTbl, OLEHKA Pa3MepPOB CEPOEYHO-COCYaAN-
CTbIX CTPYKTYp (2).

[MpakTudyeckn cpasy cepaeyHo-cocyaun-
CTble XMPYPrn OLUEHWUAN POJib PEeHTreHorpa-
b B OMaArHOCTUKE BPOXAEHHbLIX MOPOKOB
cepaua (Takumx, kak Tetpaga danno, nedekTsbl
neperoponok, TPaHCNO3NLUUA MarmcTpasnbHbIX
cocynoB v gp.) (3, 4). Ewe 0o spbl BHEQPEHUS
MCKYCCTBEHHOro KpoBooOpalleHusa 6naroaa-
pPsi PEHTreHOOMAarHoCTUKE U BEJSINKOJSIEMHOMY
3HAHMIO KJIMHMYECKOW KapTUHbI 3aboneBaHumi
KapOuoxXmpyprmu nonayydynan BO3MOXHOCTb Bbl-
MONIHATb CNOXHEeNLIMe Kapamoxmpyprmnyeckue
BMeLLaTeNbCTBa — AaXe aKkcnepuMeHTasibHble
nepecanku cepgua (9).

HacTosawmin npopbIB B AnarHocTuke 6ones-
Hel cepua npousowen eule 0o Bropoinn mu-
poBoOl BOVHbI. B 1926 1. BepHep PopcmaH
BMEPBbIE BbIMOJHW 30HAMPOBAHME cepaua,
a B 1931 r. — aHrmokapaunorpadpuio. Kak pas
B KOoHUe 20-x rogoB XX Beka NOSBMIINCL Nep-
Bble PEHTreHOKOHTPAaCTHble MNpenapaTtbl A
BHYTPUCOCYANUCTOro BegeHus. Btopasa mupo-
Basl BOMHa 3aTOpMO3uMia, HO He OCTaHOBWNA
paboTbl B 9TOM ob6Gnactn. AmMepukKaHckue
Bpauun, passmeas paboTtbl PopcmaHa, ycoBep-
LUEHCTBOBAJIN TEXHUKY 30HONPOBAHUSA U KaTe-
Tepusaumu ceppua U CoCynoB C BHyTpuapre-
pvanbHbIM BBEAEHNEM KOHTPACTHbIX BELWECTB
N n3MepeHmem pasneHus B Hux. B 1956 .
W. Forssmann, A. Cournand n D. Richards no-

nyannu HobeneBckylo npemuio 3a paboTbl
1920-x n 1930-x ronoe, B xo04e KOTOPbLIX ce-
NeKkTuBHas aHrnorpadus 6oina ncnosb3oBaHa
ans n3ydeHnsa Gunsmnonoruy cepaua v nerkux.
C 3TOro BpeEMEHM MOXHO Y>Ke rOBOPUTb O MNO-
SIBEHUN CUHEPrmMaMa mexay MNOBbILLEHNEM
BO3MOXHOCTEN cepaevyHO-CoCcyancTom amar-
HOCTUKM W YIyYLWEHNEM TEXHUKWU onepauui
Ha cepaue (NpuMepHOo Toraa xe Obina BBeae-
Ha B NPaKTUKy TEXHMKA Onepauuii Ha cepaue
C WCKYCCTBEHHbIM KpPOBOOOpAalLlEHMEM U TU-
notepmueit) (6-8).

B panbHerwem npouecc pas3BUTUS Nyye-
BOW OMarHocTuky Gones3Hen cepaua v cocy-
[OB CyLLeCTBEHHO yckopuncd. B koHue 60-x
ronoB XX Beka MHOro4YmclieHHble paboThl
B o6nactn ynbTpas3BYKOBOW AOMarHOCTUKU
MPUBEN K BHEAPEHMIO B MPAKTMKY 9X0Kapamo-
ropadbum n pgonnneporpadpum (9, 10), uTo
MOXHO Ha3BaTb elle OOHOW peBOJIIoLUEN
B KapOmosIorM4yeckom AuarHocTuke. IXo-
Kapguorpadusa crtana MeTtogoMm “nepeon Nu-
HUK” B OMarHOCTUKE N KOJIMYECTBEHHOM OLLEHKE
aHaToMUM 1 YHKUMK KamMep cepaua, Mmokap-
[a, KranaHHoro anmaparta, cocygoB. MeTtopn,
MOCTOSAAHHO pPa3BKMBAETCS, MOSABUINCHL METO-
OVNKUN TPEXMEPHOMN U YeTbIPeXMepPHOW 3xXoKap-
anorpadum, 4pecnmuLeBoOgHOro U BHYTPUKO-
POHAPHOro ynbTPa3BYKOBOIro MCCAEN0BaHUS,
CTpecc-9xo0, anactorpaduv Mmmokapaa v MHO-
rve gpyrue.

MarHmnTHo-pe3oHaHcHas Tomorpadpua (MPT)
cepAua v cocyaoB cTana BHEAPATbLCA B Npak-
TUKY KapaAuoaormm m cepnedHo-cocyaucTon
Xvpyprum gaBHo — ¢ 1982-1984 rr. (11, 12),
HO ee MaclwTabHOe NPMMEHEHME HavyanocCb
Cc KoHua XX Beka. lNMosiBneHne “ObICTPbIX” M-
MyAbCHbIX MNOCeO0BaTENLHOCTEN MNPUBENO
K passutunio knHo-MPT ceppua, MP-aHrumo-
rpacdpumn. OrpomHuyto posb B MPT cepaua v co-
Cy[0B CErOAHS UrpaeT KOHTPACTHOE yCcuieHmne
npenapatamMmu ragonuHus. C nx nomMoLlbio cTa-
NI BO3MOXHbI aHanm3 nepdysnm mMmokapaa,
BbISIBIEHNE OCTPOro uHgapkTa n pyobuoBbIX
nopaxeHun, gnarHocTnka MMoKkapamToB, aMmu-
nonposa, capkonagosa n GUbpPO3HbLIX N3MEHE-
HUIN MMoOKapga HEKOPOHAPHOW NpupoAbl Npu
pasnuyHbiX Kapauomuonatuax. [lossneHune
T1- n T2-kapTUpoBaHUSa M1okapaa ewle donee
pacwmpuio BO3MOXHOCTM MeToaa A Xxapak-
Tepusaumm mmokapga (13).

Kak n B XVIII-XIX Bekax, BPOXAEHHbIE 1 NPU-
OOpeTeHHbIe KlanaHHble MOPOKWM cepaua co-
CTaBNSAIOT CYLLECTBEHHYIO O0J1I0 B CepaeyHOo-
cocyamucTon 3aboneBaemMoCT U CMEPTHOCTMW.
Ho HaumHaga ¢ XX Beka 1 No cerogHAaLHme aHm
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Puc. 1. BoamoxHocTn KTA B AnarHOCTUKE KOPOHaPHbLIX CTEHO30B.

KT-aHrnorpammel y 58-neTHero nauyeHTa ¢ aTUnm4Hon 60nblo B rpyAHON KNETKe. a — PEKOHCTPYKLMS MO XO4y nepes-
Hel MexokenyoouykoBoM apTepumn; 6 — TpexmepHas PeKOHCTPYKUMS. 3HaYMMbI CTEHO3 apTepumn ykasaH CTpenkamMu.
JarHble KTA NonHOCTBIO COBMNaAanT C pedysibTataMm MHBa3MBHOW KOpOoHaporpadun (B, CTpeska).

Puc. 2. BoisBneHne gedekra nepdy3um Mmokapaa neBoro Xenyaoyka ¢ nomMoLbio nepdya3noHHom KT. HyxHuin psag, —
1n3006paxeHunst B MOKOe, BEPXHUI psg — Ha poHe BasoamnaTaumm ageHo3nHoM. Jedpekt nepdysnm ykasaH CTPENKON.
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Puc. 3. MPT y naumeHTa c runeptpoduyeckon kapgnommonaTtnen. MPT BbISBASET BbIP@XEHHYIO rmnepTpoduio Mmo-
KapAa BepxyLUKM NeBOoro xenynoyka (nesoe nsobpaxeHune, ctpenka). MPT cepaua ¢ OTCPOYEHHbIM KOHTpacTupoBa-
HVEM rafonMHMEM (NPaBOe N3006paxeHMe) BbIIBASET HEKOPOHAPOreHHbI GnbpPOo3 Mrokapaa B 061aCTy BEPXYLLUKU.

aTepock/iepo3 0CTaeTcsd OCHOBHOM Npobremoi
yenosedectBa. daxe annaemus COVID He mo-
>KET CPaBHUTLCS C HEN MO MacLUTabHOCTW.

Mocne Toro kak M. Sones n E.K. Shirey (14,
15) ycoBepLUEHCTBOBaAIN TEXHUKY KOPOHAPHOW
aHrvorpadum 1 co3gann MeToamnky CenekTmB-
HOM KOpOHaporpadpuy, nNpPOouU3oLI0 Ccylle-
CTBEHHOE pasBuTME CepaevyHO-COoCyanucTon
XVPYPrum, CTanm LWUPOKO BbINOJNHATLCS onepa-
uMm aopTtokopoHapHoro (AKLW) n mammapo-
KOPOHapPHOro LWwyHTUpoBaHUsa. BaxHenwmnmn
U caMbiMU PacrpOCTPaHEHHbIMU MEeTOANKAMM
OMepaTrBHOrO JIEYEHMST KOPOHAPHOro arepo-
CcKJlepo3a cTtanu cHavana 6ansoHHas aHrmuonna-
CTMKa KOPOHAPHbLIX apTePUI, a 3aTEM — CTEHTU-
pOBaHMe.

HecmoTps Ha nporpecc HeWHBa3MBHOMN
KOpPOHapHOM aHrnorpadun C NOMOLLBIO KOM-
netoTepHon Tomorpadum (KT), npamas Kopo-
Haporpadua OCTaeTCs BaXXHEWLLIMM METOA0M
oTbopa naumeHToOB AJiI KOPOHAPHOIo LUYHTU-
pPOBaHUA M 3HOO0BACKYNSPHbIX BMELLATENbCTB.
BHeppeHue MeToanKn OueHKN PpakuMOHHOro
pe3epBa KpOBOTOKA caenasno ee HOBbIM “30/10-
TbIM CTQHAAPTOM” B OLLEHKE 3HAYMMOCTM KOPO-
HapHbIX CTEHO30B.

B TeuyeHme pecatunetun Bpaym NbiTanncb
€034aTb METOObl OLLEHKU U3Yy4EHUST MMOKapau-
aNbHOro0 KPOBOTOKa (aHanu3 nepdy3mn Mmo-
kapoa). HaumHaa c¢ 1970-x rogoB Beayllyto
ponb B 3TOl obnactu urpatoT oaHODOTOHHAs
ammccmoHHasa Tomorpadpumsa (OPIKT) n nosm-
TPOHHO-3MUCCMOHHaA Tomorpadusa (M3T).
Kak npaBuio, aTu METOOUKN N3yHaloT M1UOKap-

OManbHbIi KPOBOTOK B MOKOE W B YCJ/IOBUSIX
dapmakonormnyeckoro crpecca (16).

OnbIT pagVoOHYKINAHbIX CCeaoBaHuM Obin
MCNONb30BaH MNpuW co3gaHum M anpobdauumn
mMeToauk nepdysmoHHon MPT mn KT ceppgua.
0O6e 3T MeTOAVKN NO CBOEN MHPOPMATUBHO-
CTW CEerogHsl He ycTynalT PagnOHYKIUOHbIM
MeTodam, MNpuv 3TOM OHM ropasao ObicTpee
1 yoobHee Ons NpUMEHEHUS B NPaKTUY4ECKOMN
MeguumHe. CTpecc-axokapanorpadus Takxke
npuMeHsieTca gas aton xe uenm. OHa No3Bo-
N9eT aHanu3upoBaTb MOSIB/IEHME W CTEMEHb
HapyLLUEHM COKPaTMMOCTN MMoKapaa B mwle-
MMN3MNPOBAHHbIX CerMmeHTax. AHann3 nepgysnmn
Muokapaa gaeT BO3MOXHOCTb OT/iMyaTb aTe-
pocCK/iepoTUYECKME NOPaXeHUs, Bbi3biBaOLLME
viemMuto Mmokapaa un Tpebyolme onepaTuBs-
HOIrO UM 3HAO0BACKYNSPHOro neyveHns (17, 18).

B nocnepHue roabl oTMevYaeTcs TpUyM-
danbHoe wecteue KT cepaua n cocynos, KT
aHrvorpadpun (KTA). KT KopoOHapHbIX apTepuii
C KapOMOCUHXPOHM3aUMEN cTana BO3MOXHOW
B 80-x rogax XX Beka nocre rnosiBneHuns anek-
TPOHHO-Ny4eBown Tomorpadum (IJ1T) (17-23).
MmeHHO B 3apy IJIT Obina paspaboTaHa npo-
cTas 1 6bICTpas ougHkKa KanbLyHO3a KOpOHap-
HbIX apTepPUi, KaKk OOHOr0 U3 CaMbIX NyYLIMX
OroMapKepoB HaNM4YMAa U BbIPaXKEHHOCTU KO-
poHapHoro artepocksiepos3a. Mo3gHee 6biIO
rnokasaHo, 4TO BejiMdMHa Tak Ha3blBaeMoro
KanbUMEeBOro MHAEKCA SABNSETCS OTIMYHbIM
NnpeankTopomM pucka onmxkanwmx Hebnaro-
MPUATHBIX KOPOHAPHbIX COObLITUA, KOTOPbIN
MPeBOCXOONT B 9TOM OTHOLUEHUN TPAOULMOH-
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Hble (pakTopbl pUCKa ULLIEMUYECKO BonesHun
cepaua (MBC) (24-26). B panbHenwem nosie-
JNIeHVe N NPOrpecc CnMpanbHOW, a 3aTeM MyJlb-
TUcnmpanbHon, mynstuaetektopHon KT npu-
BEM K TOMY, YTO OHa MOJIHOCTbLIO BbITECHMNA
OJIT n ctana OCHOBHbIM METOAOM HEWHBa-
3MBHOW aHruvorpaduun, BkKJOYass KOPOHAPHYIO.
Mporpecc kopoHapHoi KTA npuBen kK Tomy,
4YTO, HEOXUOAHHO OJ19 MHOIMMX CneuuanmncTos,
OHa cTajna O4HMM N3 PEKOMEHAYEMbIX METOA0B
“nepeoni NuHMK” onsa amnarHoctuku MBC. 310
HaLLNo oTpaxeHue B nocneaHei sepcum (2019)
pekomMmeHgaunii EBponeiickoro obuiecTsa kap-
anonoroB (ESC) n Poccuickoro kapanonoru-
yeckoro obuectea (PKO). CoBpeMeHHble cu-
cteMbl KT no3BonSA0T Nosly4yaTb HEMHBA3MBHbIE
TpexMepHble n3obpaxeHnsa cepaua U Kopo-
HapHbIX apTepuin 3a 0ONU cekyHabl, 6e3 apTe-
$akToB OT OBMXEHWA COCYOOB U MNP 9TOM —
C HU3KOW ny4yeBo Harpyakon (27-30).

MosiBuBLUasics B 90-x rogax NpoLusioro Beka
npoctasa n 6biIcTpas MeToanka HEMHBA3MBHOMN
KOJINYECTBEHHbIN OLEHKU KasibLMHO3a KOPO-
HapHbIX apTepuii ¢ nomMoLlbio KT 6e3 KOHTpacT-
HOrO yCWJIEHUSI MO3BOJIIET PaCCUYUTbIBATb Tak
Ha3blBaeMbI KanbLUMEBBLIN MHOEKC U HA ero oc-
HOBe cTpatudnuMpPoBaTh aCUMMNTOMHbIX MaLUn-
€HTOB OTHOCUTENbHO puUcka BanXanLmx Kopo-
HapPHbIX COOLITUIA. DTOT METOA, MO3BONAET TaK-
e YTOYHATb NokasaHua K NpoduniakTu4eckomy
Ha3Ha4yeHuto cTaTtuHOoB (31).

B nocnenHune rogbl kopoHapHas KTA ctana
MCMNOJNIb30BATLCH AJ151 OLLEHKM MOPdONormm Ko-
POHapHbIX BngLlek, obecnedrBas aMarHoCTUYe-
CKYI0 MHDOPMaLUIO B OOMOJIHEHVE K KanbLme-
BOMY MHAEKcy. bbinu paspaboTaHbl MeToqbl
aHanmaa gaHHbix KTA, no3sonsowme aHanmau-
poBaTb aHaToOMM4Yeckme n OYHKUMOHAJbHbIE
OaHHble COCYANCTON CTEHKU B MECTax JIoKanu-

For many centuries, the diagnosis and the
treatment of cardiovascular diseases were vir-
tually inexistent (from the modern viewpoint).
The old-day physicians could only dream of
see in vivo images of a patient’s heart.

The situation changed dramatically in 1895,
after W.C.Roentgen discovered miraculous un-
seen beams that afterwards were called after
him (1, 2). The new method was immediately
used for the diagnosis of cardiovascular dis-
eases, as the specialists were surprised by the
fact that besides lungs and bones, they could
see the shadows of the cardiac cavities and the
major vessels as well as calcium deposits in
their walls and in the pericardium. The early

3auum 6nswek, OueHMBaTb KPOBOTOK B HOpP-
MaJlbHbIX M CTEHO3MPOBAHHbIX CErMeHTax Co-
CynOB, 4YTO paHblLle OblNI0 BO3MOXHbLIM TOJIbKO
C NOMOLLbIO MHBA3VBHbIX METOA0B (KOPOHapO-
rpacdpus) (30).

B TeueHune nocnegHux 10 net 6b1am onybnu-
KOBaHbl pe3ynbTaTbl BaXKHENLLINX PaHOOMUN3U-
pPOBaHHbIX KIIMHNYECKNX NCCNedoBaHUNi, B KO-
TOPbIX MCMONBb30BANUCh Pa3/INYHbIE METOAbI
KapgmoBmuayanmsaunm, KOTopble MNO3BOSNIN
HaM BbIMTWN 3a Npenenbl aHann3a BbIPaXEHHO-
CTWN KOPOHAPHbIX CTEHO30B 1 COCPEeaOTOHNTLCS
Ha Apyrmx dyHoaMmeHTaNnbHbIX Npobnemax,
TakmMx Kak aHann3 CTPYKTypbl G/silLek, oueHKa
obLlel atepock/iepoTUHeCKON Harpy3kn apTe-
puanbHOro pycrna Tena, BbIgBIEHME U OLEHKa
HecTabunbHbIX OGFLLIEK, N3y4eHMe HOBbIX MOf-
XO0B K MOHMMAaHUIO U IeYEeHUNI0 aTepOCKIepo-
3a (32-39). Ha ocHoBe 3Tux uccnegoBaHUn
M3y4alTCs BO3MOXHOCTU NPUMEHEHUS HOBbIX
METOOO0B JleYeHUss aTepockieposa, oTanyato-
wmeca ot AKLL n cteHTMpoBaHUSA, Takme Kak
MexXaHUYeCKMe N MeauKaMeHTO3HbIE U HeEME-
JnKaMeHTO3Hble BMellaTenbcTea (31, 40).

OOHOM N3 caMbixX akTyasibHbIX TEM CEroaHS
CTafio BHEOPEHNE CUCTEM WCKYCCTBEHHOIO
MHTEeNNekTa n TeneMeauuuHbl B MPakKTUKy
MCMOSIb30BAHMA BCEX METOAOB JIy4eBOW amar-
HOCTVKM BonesHen cepaua 1 cocynos n obpa-
OOTKN UX AaHHbIX (41).

Bce 9T n3aMeHeHnsa u MHHoBaLWn, BMeECTe
B34Tble, NPUBENN K CO34aHMNI0 HOBOro, 6onee
3P PEKTNBHOIO N UHOBULYANUINPOBAHHOIO
noaxona K Kapauvonorndyeckum naymeHTam,
0aXe eCc/in y HAX HET A0CTyna K COBPEMEHHOM
kapgmonormdyeckon nomowm (Evans, Harring-
ton), n K nydywemy noHMar Natopuranonornm
1 ONTUMaNbHOMY NNeYEeHUIO BaXKHeNLLINX 6one3s-
Hew cepaua n cocynos (42, 43).

20th cebtrury was marked by publications fo-
cusing on the diagnosis of various cardiovascu-
lar diseases, the introduction of the concept of
pathological types of cardiac cavities (“aortic”,
“mitral”, “trapezoid”), the feasibility of various
heart diseases, aortic aneurysms, the evaluation
of the sizes of cardiovascular structures (2).
Cardiovascular surgeons were among the
first to appreciate the role of the plain film X-ray
findings of congenital heart diseases including
tetralogy of Fallot, transposition of the great
vessels and other simple and complex anoma-
lies (3, 4). Early cardiac surgeons addressed
conditions including patent ductus arteriosus,
aortic coarctation, tetralogy of Fallot and mitral
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Fig. 1. Possibilities of CTA in the diagnosis of coronary stenosis.

CNF of a 58-year-old patient with atypical chest pain. a — reconstruction of the pathway of the left anterior descending
artery; b — 3D reconstruction. The arrows mark the significant arterial stenosis. CTA data completely coincide with the
results of invasive coronary angiography (c, arrow).

Fig. 2. Detection of left ventricular myocardial perfusion using perfusion CT. Lower row — images at rest, upper row —
images obtained after adenosine vasodilation. The perfusion defect is marked by the arrow.

Ne 65, 2021



CARDIOVASCULAR DIAGNOSIS

Fig. 3. MRI of a patient with hypertrophic cardiomyopathy. MRI reveals marked hypertrophy of the left ventricular
apical myocardium (left, arrow). Cardiac MRI with delayed gadolinium enhancement (right) reveals non-coronarogenic

myocardial fibrosis in the apical region.

stenosis, even performing experimental heart
transplants under induced hypothermia, with-
out directly visualizing the open heart in the era
before cardiopulmonary bypass, relying heavily
on clinical and roentgenographic findings to
guide them (5).

A true breakthrough in the diagnosis of car-
diac diseases occurred before the World War Il.
In 1926, Werner Forssmann was the first to
perform heart catheterization, and in 1931 -
the aniocardiographic study. Just in the end of
the 1920s, the first contrast media for intravas-
cular administration were conceived. The WWII
has hampered but not stopped the works in this
field. The American physicians developed
Forssmann’s ideas, improved the techniques of
heart canulation and catheterization with in-
traarterial administration of contrast media and
pressure measurement. In 1956, Werner
Forssmann, Andre Cournand and Dickinson
Richards received a Nobel Prize for their work in
the 1920s and 1930s applying selective angi-
ography to pulmonary and cardiac physiology.
From this time onward, one can speak about
the synergy between the increasing possibili-
ties of cardiovascular diagnosis and the im-
proving technique of cardiac surgery, made
possible by the invention of the cardiopulmo-
nary bypass pump and hypothermia (6-8).

In the years that followed, the imaging of
cardiovascular diseases made a significant
progress. Echocardiography, first developed in
the late 1960s, revolutionized the noninvasive
visualization of cardiac structures and remains
the first-line noninvasive imaging tool in cardi-

ology, now encompassing Doppler imaging of
blood flow, tissue Doppler imaging, strain im-
aging, speckle tracking and 3D and transesoph-
ageal applications (9, 10). EchoCG became the
“first-line modality” in the diagnosis and quanti-
tative evaluation of the anatomy and functions
of the cardiac cavities, the myocardium, the
valvular apparatus and the vessels. The method
keeps developing, and the techniques of 3D
and 4D echocardiography, transesophageal
and intracoronary ultrasound investigations,
stress-echo, myocardial elastography and many
other modalities are being increasingly used
in clinical practice.

Cardiovascular magnetic resonance imag-
ing (MRI), developed beginning in the 1980s
(11, 12), however its wide use started in late
1990s. The advent of “fast” MRI sequence led
to the development of cardiac cine-MRI and
MRI-angiography. It can provide very high reso-
lution anatomic as well as functional images,
especially when coupled with infusion of gado-
linium contrast. These modalities make feasi-
ble the analysis of myocardial perfusion, the
detection of acute myocardium infarction and
scar lesions, the diagnosis of myocarditis, amy-
loidosis, sarcoidosis and fibrous myocardial le-
sions of non-coronary origin in various cardio-
myopathies. The advent of T1- and T2 mapping
contributed to the broadening of this method’s
potential for myocardial characterization (13).

As in 18th-19th centuries, congenital and
acquired valvular heart diseases remain major
causes of death and morbidity. Meanwhile, ath-
erosclerotic coronary disease has been the
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leading cause of death in adults since the early
1900s, continuing even in this COVID era.

Imaging of the coronary arteries following M.
Sones’ and E.K. Shirey’s (14, 15) demonstra-
tion of selective coronary angiography led di-
rectly to the development, validation and in-
creasing popularity of coronary artery bypass
surgery. Subsequently, balloon angioplasty of
the coronary arteries and percutaneous tech-
niques for angioplasty and intracoronary stent
placement became the most important and
widely used techniques for the treatment oc
coronary atherosclerosis.

Despite the progress of non-invasive coro-
nary angiography using computed tomography,
direct coronary angiography is still the essential
method of patients selection for CABG and
endovascular interventions, The introduction of
the technique for the assessment of fractional
flow reserve (FFR) made it a new “gold stand-
ard” for the evaluation of the severity of coro-
nary arterial stenosis.

For many decades the physicians have
searched for the methods allowing the evalua-
tion of the myocardial blood flow (the analysis
of myocardial perfusion). Beginning in the early
1970s, myocardial perfusion imaging, both sin-
gle photon emission computed tomography
(SPECT) and positron emission tomography
(PET), usually incorporated with exercise or
pharmacologic stress testing, have become a
mainstay for the diagnosis of myocardial is-
chemia, and a major justification for performing
surgical or percutaneous revascularization
(16).

The experience with radionyclide studies
was used for the development and the appro-
bation of the techniques for cardiac perfusion
MRI and CT. To date, both modalities possess
informative value comparable to radionuclide
technique, herewith they are much faster and
habdy for the use in medical practice. Stress-
echocardiography also can be applied for this
purpose. It allows to analyze the debut and the
degree of severity of myocardial contractility
abnormalities within ischemic segments. The
analysis of myocardial perfusion permits to de-
tect atherosclerotic lesions causing myocardial
ischemia and requiring surgical or endovascu-
lar management (17, 18).

Recently, computed tomography (CT) of the
heart and vessels, CT-angiography (CTA) are
being used with increasing frequency. CT of the
coronary arteries with cardiosynchronization
became feasible in the 1980s, after the advent
of electron beam computed tomography

(EBCT) (17-23). It helps to detect and quantify
coronary artery calcification, being one of the
best biomarkers of the presence and the sever-
ity of coronary atherosclerosis. Later, it has
been shown that the degree of the so-called
calcium index is a perfect risk predictor for
early unfavorable coronary events, superior to
the traditional risk factors for coronary heart
disease (CHD) (24-26). The introduction and
continued improvement of spiral, and then mul-
tispiral, multidetector Ct has led to widespread
use of this technique. It completely substituted
EBT and became the essential modality of non-
invasive angiography, including coronary angi-
ography. The progress of coronary CTA unex-
pectedly made it one of the recommended “first
line” modalities for the diagnosis of coronary
heart disease. It has been reflected in the last
edition (2019) of the Guidelines ofthe European
Society of Cardiology (ESC) and the Russian
Society of Cardiology (RSC). Current CT sys-
tems allow to obtain non-invasive 3D images of
the heart and the coronary arteries within frac-
tions of a second, without artefacts from ves-
sels’ motion and in addition — at a very low ra-
diation dose (27-30).

The 1990s were marked by the advent of an
easy and fast technique for non-invasive quan-
titative assessment of coronary arterial calcifi-
cation. Coronary artery calcium (CAC) scoring
with non-contrast CT identifies a highly specific
feature of coronary atherosclerotic plaque that
accurately predicts risk for coronary events and
can effectively guide medical therapy with lipid
lowering statins (31).

More recently, the use of coronary comput-
ed tomography angiography with intravenous
contrast (CCTA) can provide incremental prog-
nostic information on plaque morphology which
supplements CAC scoring, and also vyields
highly accurate anatomic and functional data
for the vascular wall in the sites of plaques loca-
tion, allows to evaluate the blood flow in normal
and stenotic segments — information previously
available only using an intra-arterial angio-
graphic approach (30).

Recent randomized clinical trials published
in the last decade have led us to refocus our at-
tention beyond arterial obstruction to other
fundamental, non-obstructive features of ath-
erosclerotic plague that may be susceptible to
treatments other than PCI or CABG to alleviate
symptoms and prolong life (32-39). Current,
fourth generation CT machines can deliver high
precision images of the coronary arteries, in-
cluding features of plaque composition and lo-
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cal hemodynamics as well as markers of over-
all plague burden which can lead to a better
understanding of atherosclerosis and its treat-
ment, both with mechanical intervention, phar-
macologic and environmental approaches.
This new CT technology allows rapid, accu-
rate, noninvasive imaging with very little radia-
tion exposure, which, together with modern
telemedicine and machine learning can bring
more effective, individualized care of coronary
heart disease to many patients who do not
now have access to specialized cardiac care
(31, 40).
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Mamsatu B.B. Anekcu-MecxuwBunu
A tribute to V. Alexi-Meskhishvili

20 viona 2021 r. ywen ns Xn3Hu Haw gpyr
M KOsnera, Bbl4AIOWMNCS KapanoxXmpypr, npo-
deccop Bnagnmmnp Bnagumuposud Anekcu-
Mecxuwsunu.

B.B. Anekcu-MecxuwBunu poguncs 2 map-
Ta 1941 r. B Tounmcu. B 1966 r. oH OKOHYUN
TOMNUCcCKMn rocyfapCTBEHHbBIN MeANLMHCKUIA
MHCTUTYT. Ero TpynoBas 6uorpaduvs Havanacb
B WHcTuTyTEe Xmpyprum M3 Tpy3uun, oTkyga
B 1968 . OH 6bI1 HanpaeeH ais y4ebdbl 1 NOBbI-
weHnsa ksanudukaunm B Mocksy, B IHCTUTYT
ceppaedHo-cocyaucTon xmpyprun (MCCX) nve-
Hn A.H. bBakynesa. B NCCX oH npowen nyTb
OT acnupaHTa 0o npodeccopa, 4oKTopa Meau-
LIMHCKUX HayK, 3aBeyoLLero M xe Co34aHHO-
ro neporo B CCCP oTtaoeneHusa SKCTPEHHOMN
XNPYPrnm  UHTEHCUBHOW Tepanuu aeTen nep-
BOIrO rofa Xu3Hu ¢ Nopokamm cepaua.

3a Bpemsa paboTtbl B IHCTUTYTE Bnagmmmp
BnagnmmnpoBmy BbIPOC B BbICOKOKBaIMPULUMPO-
BaHHOIo crneuvannucTa, BbINOJIHABLUErO CJOX-

HeWnwure, 3a4acTylo YHUKasbHble Oonepauum Ha
cepaue y neteir. C 1989 r. oH xun v paboTan
B lfepmaHun, roe Obin npurnalleHHbIM npodgec-
COpOM U1 Begywum xmpyprom Hemeukoro
cepaeyHoro LleHTtpa B bepnuHe (Deutsches
Herzzentrum Berlin). lNMoMnmMo exenoHeBHbIX
onepaumnii npodeccop Bea OrPOMHYIO Hay4HYIO
paboTty. MM ©ObIno onybnukoBaHo 6Gonee
690 ctarten, napgaHHbix B lepmaHun, CLUA
n Poccun, a Takxke 10 MmoHorpadpwuii. Ero Hayu-
Hbl€ MHTEPECHI BKIIKOYAIN XUPYPINIO N UHTEH-
CUBHYIO TEPANUIO BPOXAEHHbIX MOPOKOB CEPL-
ua, NPUMEHEeHNE MexaHNYeCKMX CPeACcTB Noa-
0epXKn KpoBOoOOpalleHus, NpoTe3npoBaHue
KnarnaHoB cepaua y AeTen n NCToOputo Xnpyp-
rm cepgua. Hm ogHom kpynHOM KOHGEepPEeHLUUn
B EBpone He npoxoamno 6e3 ero yvacTtus
C dpyavwummuy BbICTynneHuamMu. Bknapg npo-
deccopa B 0OTEHECTBEHHYIO XUPYPruo cepgua
Obln OoTMedeH [ocymapCTBEHHOW NpeMuen
CCCP (1985 r.), npemuen E.H. MewankmHa
(2011 r.), npemmen A.H. bakynesa (2011 r.).

B 2014 r. Bnagnmup BnagmMmmpoBuy yLuen
Ha NMEHCMUIO U NMepecTas ONepPMpoBaTb, HO NPO-
nomkan uHtepecoBaTbCcs paboTol Konner.
Mpodeccop cTan maenHbiM BOOXHOBUTENEM
co3gaHma OOLWecTBa OETCKUX Kapauoxmpyp-
roB Poccuun. OH Obin NOCTOSAHHBIM MOAEepaTo-
POM MHOIMX KOH(MEPEHLM NO OETCKON Kapaun-
010NN N CcepaevyHO-CcoCyanuCTOm XUpypruu,
yuTan nekuyn n Npoeoaua odby4vatoLme Kypcol,
MOCETWMJT BCE KPYMHble POCCUNCKME LEHTPDI
cepaeyHO-CoCyaNCTON XUPYPrnmn, rae aBasics
BHEWTATHbIM KOHCYNbTaHTOM. EXegHEeBHO OH
MPOBOAMIT KOHCYNbTALMM MO CAOXHbIM Cly4ya-
aM 019 KapAWOJIOrMYECKNX KAWHUK Hallen
cTpaHbl — OT KanmHuHrpaga oo Xabaposcka.

Mamatb 0 3amMedaTensHOM Kapauoxmpypre,
OnecTauwemM y4yeHOM, MNPekpacHOM 4YenioBeke
v ppyre Bnagumupe Bnagnmmposnye Anekcu-
MecxuwBunnm HaBcerga COXPaHUTCH B HaLUUX
cepauax.
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OBITUARY

Our dear friend and colleague, the eminent
cardiac surgeon, Professor Vladimir Alexi-
Meskhishvili passed away on July 20, 2021.

He was born in Thilisi on March 2, 1941. In
1946, after graduating from the Tbilisi State
medical institute in 1977, he started working in
the Institute of Surgery of the Ministry of
Healthcare of Georgia. In 1968, he was sent to
Moscow for further study and advanced train-
ing in Bakoulev Institute for Cardiovascular
surgery. In this Institute he made the way from a
post-graduate student to Professor, Doctor of
medical sciences; he was the founder and the
Head of the Department of Emergency Surgery
and Intensive Care for neonates and infants
with congenital heart diseases, the first such
service in the USSR. During his career in
Bakoulev Institute, Vladimir Alexi-Meskhishvili
became a highly skilled specialist, who per-
formed the most complicated, often unique
open-heart operations in children

From 1989, he lived and worked in Germany,
being the invited Professor and the leading sur-
geon in German Heart Centre in Berlin
(Deutsches Herzzentrum Berlin). Besides eve-
ryday work in the operating room, Professor
Alexi-Meskhishvili conducted a huge research
work. He is the author of over 690 papers,
published in Germany, USA and Russia, in-
cluding 10 monographs. His scientific inter-

ests included surgery and intensive care for
congenital heart diseases, the use of mechan-
ical devices for circulatory assistance, heart
valve replacement in children and the history
of cardiac surgery. His bright presentations
were acclaimed at all major European confer-
ences. The contribution of Vladimir Alexi-
Meskhishvili in Soviet and Russian cardiac
surgery was marked by the State Prize of the
USSR (1985), E.N. Meshalkin award (2011),
and A.N. Bakoulev award (2011).

In 2014, Professor Alexi-Meskhishvili went
into retirement and stopped to operate, how-
ever he took a vivid interest in the work of his
colleagues. He can be considered the mind
behind the foundation of the Russian Society of
Pediatric Cardiac Surgeons. He was a perma-
nent moderator of numerous conferences on
pediatric cardiology and cardiovascular sur-
gery, he lectured and conducted the training
courses, he visited all major Russian centers of
cardiovascular surgery and was an outside
consultant for them. Every day he gave the con-
sultations on complicated cases for Russian
cardiologic clinics from Kaliningrad to
Khabarovsk.

The memory of an illustrious cardiac sur-
geon, a prominent researcher, a person of ex-
cellent qualities and a wonderful friend Vladimir
Alexi-Meskhishvili is embalmed in our hearts.
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