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INTERVENTIONAL CARDIOLOGY

JlabopaTopHble NoOKa3aTe/Iu KaK NPefUKTOPDbI
OC/IO)KHEHHH UPECKOXKHOI0O KOPOHAPHOTO
BMeluaTe/IbCTBA NPU OCTPOM KOPOHAPHOM CHHApOMe

B.B. lneueB’, P.IO. Pucbepr' ?*, N.B. byzaes? b.A. OneviHuk', N.I. 3arntos?

"TBQY Bl1O balukupckuii rocyaapCTBEHHbIV MEANLMHCKUE yHuBepcuteT MuH3apasa Poccuun,
Yoa, Poccusi

2IBY3 “PecnybnvkaHckuii kapamosaorndeckuii ueHTp” MuHaapaBa Poccun, Yga, Poccusi

lpoBeaeHsi 1a60pPaTOPHbIE UCCEA0BaHWS AJ1s BbISIBJIEHUS MAPKEPOB OCJIOXHEHWI Mpn YPECKOXHOM KOpPO-
HapPHOM BMELLATeIbCTBE Y 60JIbHbIX NLLIEMUYECKON G0IE3HbIO cepaLa. AHaIN3 roJly4eHHbIX AaHHbIX noKasall,
YTO cpeaun napameTpoB /1abopPaTOPHbIX oKa3aTeneri HanbosbLLEN YyBCTBUTEIbHOCTLIO 00/1a[aloT Takue
rokasaresiv, Kak akTMBHOCTb aJlaHuHaMuHOTpaHcepassl, acrnaprataMuHOTpaHcGepassbl, AaKTaTaeryuapo-
reHassbl, kpeatuHpochokuHasbi-MB, kpeaTuHuHa. JlabopaTopHblie oKasaTesn NMEKT Takke KOPPESISLIMOH-
Hbl€ B3aUMOCBSI3U C OCJIOXHEHUSIMU MPU M/IaHOBOM YPECKOXHOM KOPOHapPHOM BMELLATE/IbCTBE.

KnroyeBsie cnoBa: npeankTopsl, CTEHO3, uiemMmudeckasi 601e3Hb cepaLa, MapKkepsbi.

Laboratory Indices as the Predictors
of Complications of Percutaneous Coronary
Intervention in Acute Coronary Syndrome

V.V. Plechev’, R.Yu. Risberg" 2%, I.V. Buzaev?, B.A. Oleynik’, |.G. Zaguitov?

' State Budgetary Institution of Education Bashkir State Medical University, Ufa, Russia
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Laboratory studies were conducted to identify the markers of complications of percutaneous coronary
intervention in patients with coronary heart disease. Data analysis showed that among the most sensitive
laboratory indices were alanine aminotransferase, aspartate aminotransferase, lactate dehydrogenase,
creatinphosphokinase-MB, creatinine. The same laboratory indices correlate with the complications in elective

percutaneous coronary intervention.

Keywords: predictors, stenosis, coronary artery disease, markers.

BeepneHue

Mo nporHosam y4eHbix Kk 2020 r. Ha fonio
cepaeyvyHo-cocyaucTbix 3abonesaHunin byper
npuxoanTtbcs npumepHo 36% cmepTen. Hau-
Oonee BaxHOe MeCTO cpeau 3Tux 3aboneBa-
HUI 3aHMMaET nwemmnyeckasi 6onesHb cepgua
(MBC), 6opbba C KOTOPOW NO-NPEXHEMY UMEeT
BaXHelllee coumanbHO-9KOHOMUYECKOe 3Ha-
YyeHne 1 npupaBHeHa K caMblM aKTyasibHbIM
BOMpocaMm, CToSALWMM nepen, obLecTtsom (1).

Hanbonee nonynspHbIMK MeTodamMu fede-
Hua MBC B HacTosee BpeMsa ABASAIOTCA XU-
pypruyeckme (KOpoHapHOEe LUYHTUPOBaAHUE)
1N 9HOO0BACKY/SIPHbIE (TPAHCAOMUHaNbHaa 6an-
NnoHHaa aHrnonnactuka (TJIBAI) n cteHTUpo-
BaHune) (2, 3). B nocnegHue pecatuneTus

HaMeTWJICA YCTOWYMBBIM POCT KOJIMYeCcTBa
npoBeneHHbIx npouenyp TJIBAI, a B 1994 .
VX YMCIIO BMNEpPBbIE MPEBLICUIIO YXCO onepa-
LM KOPOHAPHOIro LUYHTUPOBaHUA B Mupe (4).
Mo paHHbIM EBpONENCKOro MHCTUTYTa cepaua,
[ONA 3HO0BACKYNAPHbIX METOAO0B Jle4eHud
MBC no oTHOLWEHUIO K APYrMM METO4aM peBa-
CKynapur3aumn Mrmokapaa HeykJIoHHO U 3aMeT-
HO pacTeT (5, 6).

CornacHo nNpoBeAgeHHOMY UCCNeO0BaHUIO
GRACE, KOnnMyecTBO UHTEPBEHLMIM 3HAYUTESb-
HO YBENMYNIIOCb MPU HE3HAYUTENIbHOM CHUXE-
HUN KONIMYECTBA OrnepaLmin KOPOHAPHOI O LWYH-
TupoBaHus (7). lcnonb3oBaHWE COBPEMEHHbIX
MHTEPBEHLMOHHbIX TEXHOMOrMM, obopyaoBa-
HUS N NEKAPCTBEHHbIX MNpenapaTtoB NPUBENO

JlabopaTopHbie rnokasaresiv Kak rnpeamkTopbl OC/I0XHEHWNI YPECKOXHOIro
KOPOHapHOro BMeLLaTesibCTBa rpu OCTPOM KOPOHaPHOM CUHAPOME
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K TOMY, 4TO YMCO YCMNELLIHbIX KOPOHAPHbIX BME-
waTenbCcTB yBenmuunocb 0o 90-95%, a yacrto-
Ta pPasBUTUS OCNOXHEHUN cHu3unacb (7-9).
CTOUT OTMETUTb, YTO KOHTUHIEHT OOJIbHbIX,
noABepratloLmMxXcs YPeCKOXHbIM KOPOHAPHbIM
BMewartenoctBamMm (HKB), 3a nocnegHue roapl
M3MEHWJICA — MNPOU30LLSIO YBENMYEHME A0
nauyeHToB ¢ bonee TaxenbiM cocTtosHmem (10).
Ecnn paHbwe nokasaHua kK nposegeHuio YKB
OrpaHn4YMBaINCb HaNM4YMEM OOQHOCOCYOANCTOro
MopaxeHna ¢ nokanmsaumen CTeHo3a B NpOokK-
CUMaJlbHbIX CErMeHTax KOPOHAPHOro pycna,
COXpaHHON PYyHKUMEN NeBOro xenynouka (J1K)
N cTabunbHO CTeHoKapanewn HanpsxXeHus,
pedpakTepPHON K KOHCEpPBATMBHOW Tepanuu,
TO B HacTosduliee BpeMsi BO3POCSO 4YMCNO
©0/1bHbIX C MHOFOCOCYAUCTbIMU MOPaXXEHUAMN,
YKB cTanm npuMeHsTbCs NPU JIe4EHNN CAMOrO
CJIOXKHOIO KOHTUHIreHTa — y O0NbHbIX C OCTPbIM
KOPOHapHbIM cnHapomom (11).

Mexay Tem OTCYTCTBYIOT WCC/ieO0BaHMUS,
oTcnexuvpalmolime pasHble cnocodbbl Npodu-
NakTUKM 1 NPOrHO3MPOBAHUSA Pa3BUTUA OC-
noxHeHun YKB Ha npoTsSXeHUU ANUTENbHbIX
NPOMEXYTKOB BpeMeHu (bonee Tpex neT).
B cBA3K ¢ 9TM Hamum Gbina npeanpuHaTa no-
MblTKa PacCMOTPETb Pas/inyHbie METOO0J10MM-
yeckue nogxonabl B MPOrHo3npoBaHUM BEPOSIT-
HOCTU Pas3BUTUS U NPOPUNAKTUKNA OCNOXHE-
HUI, Habngaembix nocne nposeaeHuns YKB.

Llenb mnccnemoBaHusa: Ha OCHOBe nabopa-
TOPHbIX UCCNegOoBaHUM BbISBUTb NpPeauKTopbl
ocnoxHeHun YKB npu OCTPOM KOPOHaApHOM
cuHOpOME.

Matepuan n metoabl

Jns 0OCTUXKEHUS BblILLEHA3BAHHOM LIENIV HAMU
Oblno npoBeneH aHanm3a nedeHns 4028 nauneH-
TOB, KOTOPbIM BbIMOJIHAIOCb CTEHTUPOBAHME
KOPOHapPHbIX COCYA0B B 3KCTPEHHOM MOPSAKE.
OCnoXHeHUs pas3BuUANCb Yy TPETU NaLUEHTOB
(tabn. 1). Cpegn Hux npeobnaganu MHTpa-
onepaunoHHble ocnoxHeHus — 1159 (80,3%
OT 0OLLEr0 YMCa OCNOXHEHWIA) Cny4Yaes, Nnosa-
HMe nocneonepauroOHHbIE OCNOXHEHNSA COCTaB-
nann 15,7%, a paHHMe nocneonepaymoHHbIe
ocnoxHenusa — 4%. Cpegu MHTpaonepaumoH-
HbIX OCJIOXXHEHUI BEAYLLVM SIBUIIOCb PA3BUTUE
cuHgpoma “no-reflow” — 82,5%.

B rpynny | Bowno 2568 nauneHToB, y KOTO-
pbiX B Nepuon Bcero HabnwoaeHus He pasBu-
JIOCb KaKMX-IMOO OCNOXHEHWUI NOCe CTEHTU-
POBaHUA KOPOHApHbIX COCYaO0B. Y MauMeHTOB
rpynnbl Il (n = 226) B xo4e HabnogeHna pas-
BUACA pecTteHos, B rpynne lll (n = 59) — Tpom-
603 B KOPOHAPHOM CTEHTE. Y NaumMeHTOoB rpyn-

Ta6nuua 1. YactoTta 0CNOXHEHWUA NPU SKCTPEHHBIX Orepa-
LmsX

KonnyecTBo nauveHToB
OcnoxHeHve (n =4028)
abe. | %
MHTpaonepauyoHHble 0CI0XHEHUS

Lunccekums KopoHapHOM apTepun 129 3,2
Cunapom “no-reflow” 956 23,7
HapyweHue putma cepaua 74 1,8

PaHHMe nocneonepauyoHHbIe OCIOXHEHNS
TpomM603 KOPOHAPHOro CTEeHTA 59 1,5

Mo3aHWe nocneonepauyioHHble 0CI0XHEHUS
PecTeH03 B KOPOHapPHOM CTEHTE 226 5,6
MTOro ocnoxHeHumn 1444 35,8
bBes ocnoxHeHui 2568 63,8
JleTanbHbIin ncxom, 16 0,4

nbl IV (n = 129) nHrpaonepauMoHHO BO3HMKNA
anccekums nHTumbl. B rpynne V (n = 74) y na-
LMEHTOB Pa3BUIMCb MHTPaonepaLnoHHOE Ha-
pyLeHue putma cepaua. B rpynne VI (n = 956)
MHTpaonepaunoHHO Pa3BUICA CUHOPOM “no-
reflow”. B rpynne VIl B pa3Hble Cpokn nccne-
noBaHMA Habnopanucb netanbHble UCXOAbl,
M3 MpoJsieYeHHbIX 3a nepuod HabnwaeHus
©onbHbIX ymMepnn 16 yenoBek.

Jna gpnarHocTmnkun, oueHKn adOeKTUBHOCTU
JIe4eHns 1 JUHaMUYecKoro HabntaeHUs naum-
€HTOB WCMOJIb30BaNIN KJIMHUYeckme, nabopa-
TOPHbIE U NHCTPYMEHTasIbHbIE METOAbI NUCCNe-
posaHua. CornacHo paszpaboTaHHOMY MnaHy
obcnenoBaHus, BCe UCCNeaoBaHMa NpPoOBOANAN
B OQHV U Te Xe BPeMEHHbIe UHTepBasbl: nepes,
onepaTtMBHbLIM BMELLATENIbCTBOM U B pasnuny-
Hbleé CPOKM MOCNeonepaunoHHOro nepuoga
(yepes 6 Mmec nocne onepaunm — KOHTPOJIb Na-
O0paToOpHbIX N WMHCTPYMEHTabHbIX OaHHbIX;
Kaxable nonroga — KOHTPOJib (pU3MKabHbIX
M yNbTPa3BYKOBbIX NoKa3saTenemn).

CratucTtumyeckyto o6paboTky AaHHbIX NpPO-
BOOAMAM C WCMNOSIb30BAHMEM MNPOrpamMmbl
Statistica 6.0.

Pe3ynbratbl U nx oocyxaeHume
JncnepcuronHbI aHanna nokasaTenen 6uo-
XMMMYECKOro aHanm3a KpoBW BbIBUIT CTATUC-
TUYECKM 3HAYMMbIE PA3/INYUS MEXIY FpynnamMm
no crenyllwmM nokasaTtensam: akTUBHOCTb
anaHMHaMMHOTPaHchepasbl, acnapTataMmMHO-
TpaHcdepasbl, NakrataerngporeHasbl, kpea-
TMHPochokmMHazbl-MB, kpeaTuHuHa (Tabn. 2).
YpoBeHb 00Lero 6enka y nauyeHToB KoJse-
6ancsa ot 37,5 no 94,8 r/n, ypoBeHb anbOy-
MuHa — ot 19,6 po 74,1 r/n (tabn. 3). MNpn
NapHOM CPaBHUTENIbHOM aHanu3e yCTaHOBIe-
HO, YTO B rpyrnmne NauMeHToB C fieTaNlbHbIM UC-
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TaGnuua 2. Pe3ynbTaThl AMCNEPCUMOHHOIO aHanuaa
Kpackenna-Yonnvca nokasateneii GUOXMMUYECKOrO aHa-
Jin3a KPOBW Y NAaLMEHTOB NOC/e 3KCTPEHHOro CTeHTUpoBa-
HWA KOPOHAPHbIX COCYa0B

MNokasaTtesnb H p
O6wwii 6enok, r/n 6,4 0,38
AnbOYMUH, r/n 9,2 0,16
AnAT, ef. 31,2 0,00001
ACAT, ep. 75,6 0,00001
O6wwin 6GUAMPYOVH, MMOSb/N 53 0,5
KpeaTuHuH, MMonb/n 18,0 0,0061
MoueBuHa, MMOsb/N 4.9 0,56
K®K-MB, eq. 33,4 0,0001
KDK, en. 10,6 0,102
NAar, en. 64,1 0,00001
Kanui 3,5 0,75
Hatpwuin 8,9 0,18

XOAOM TMOCJ/ie 3KCTPEHHOro onepaTtuBHOIO
BMeELLaTEeNbCTBA OTMEYaNOChb CHMXEHME YPOB-
Hs oOwero 6enka n anbbymMmHa B KPOBWU Ha
13,3 n 11,7% (p < 0,05) cooTBETCTBEHHO MO
CPaBHEHUIO C rpynrnoi 6e3 0CNoXHEHUNA.
AKTUBHOCTbL (dpepmeHTa KpeaTnHPOoCchoKu-
Ha3bl BapbuypoBasia B LIMPOKUX npegenax —
oT 1 mo 1464 en. v B cpeaHeM cocTaBidana
18 en. (13,7; 25,7). YBennyeHne akTUBHOCTU
depmMeHTOoB Habaanochk NpM MHTpaonepaum-

OHHOM HapyLlleHnn putMma: KpeaTuHPOCPHOoKU-
Has3bl — Ha 38,2%, kpeatnHdpochpokmHasbi-MB
—Ha 4,5%, naktatgervgporeHasbol —Ha 1,7% (p
< 0,05) no cpaBHEHMIO C FPYyMNMNon NauneHToB
6e3 ocnoxHeHui. Eule 6onee 3Ha4MMoe rnoBbI-
LeHne aKTUBHOCTU HPEPMEHTOB OTMEYanocCh B
rpynne nauueHToB, Yy KOTOPbIX nocneonepaum-
OHHbI NepMog, OCIOXHANCS TPOMOO30M KOPO-
HapPHOro cTeHTa: KpeatTuHPOoCcHOKMHaA3bl — Ha
8,6%, kpeaTnHpochoknHasbl-MB — Ha 37,2%,
nakratoermaporeHassl — Ha 29,8% (p < 0,05)
Mo CpaBHEHMIO C rpynnoin nauneHToB 6e3 oc-
NOXHEHUN. [Mpu ocTanbHbIX OCNOXHEHUSIX pPe-
rMMCTPUPOBANIOCL CHUXEHUE aKTUBHOCTU dep-
MEHTOB, OCOOEHHO BbIpa)XE€HHOEe B rpyrne c
netanbHbIM NCXOO0M.

YcTtaHoBeHa KOppensumMoHHasi CBSA3b ak-
TUBHOCTU KpeaTUHPOCPOKNHA3bI, KpeaTuH-
docohpoknHasbl-MB v naktatoerngporeHasbl
(G =0,09, p=0,04, G=0,15, p = 0,00001
n G =0,22, p = 0,0000001 coOOTBETCTBEHHO)
C pa3BUTUEM OCJIOXHEHWUN MOCSE 3KCTPEH-
HOrFO CTEHTUPOBAHMA KOPOHAPHbIX COCYAOOB,
B 4YaCTHOCTM aKTUBHOCTU KpeaTUHPOCPHOKU-
Ha3bl C PUCKOM Pas3BUTUS UHTPaoMNepaLluoH-
HbIX HapyweHun putma (G = 0,29, p = 0,028);
aKTUBHOCTU KpeaTnHdochokmnHasbl-MB u nak-

Ta6nuua 3. Mokasatenn GUOXMMMUYECKOrO aHan3a KPOBY B rpynnax NauMeHTOB B 3aBUCUMOCTM OT OC/IOXHEHWIA nocne

3KCTPEHHOI0 CTEHTMPOBAHNS KOPOHAPHBIX COCYA0B

Mpynna
floxasaren | i i v v Vi Vil
O6wwin 6enok, 71,4 71,4 74,2 70,8 71 71,8 67,9
r/n (67;75,3) (69; 76) (69,4; 79,7) (67,4;73,8) | (67,4,75,4) |(67,8;75,5) | (66,3;74,7)*
AnbOYMUH, r/n 42,8 43,1 41,8 42,6 42,1 43,7 37,8
(39,9;45,4) | (40,9; 45,3) (39,8; 44,6) (40,8; 44,6) (40; 45) (41,2;45,8) | (32,4;43,1)*
ANAT, en. 27,8 23,6 29,2 20 22,1 24 51,1
(18; 40) (16,5; 37,5)** | (22,6; 42,0) (15,4; 30,6)** [(16,6; 43,4)** |(17,5; 35,7)* | (41,9; 65)***
AcCAT, en. 26 21 24,8 21,6 24,3 21,4 28,1
(19,2; 41,3) | (17,1; 27,4)*** | (21,9; 30)** | (16,6;27,7)***| (17;36,7)** |(17,9; 27)*** (27,8; 30)*
O6wwin 11 11,4 9,9 11 11,1 11 11,1
OUAMPYOUH, (8,5; 14,4) (9,1; 14,4) (8,8; 11) (8,5; 13,5) (7,9; 13,1) (8,8; 14,4) (10,7; 14)
MMOIb/N
KpeaTtuHuH, 80 78 88 75,5 73 75 83
MMOJIb/N (68;92,4) (68; 91)* (67,6; 102)* (67; 88) (70; 93)*** (63; 88) (72; 119,5)
MoueBuHa, 5,6 5,3 5,9 5,7 5,9 5,1 5,7
MMOJIb/N (4,5;7,0) (4,4;6,5) (4,4,7,1) (4,8;6,8) (3,9; 6,6) (4,4;6,9) (4; 8)
K®K-MB, en. 113 99,5 155 88 117 93 74
(71; 270) (69; 150) (96; 276)** (63;185)* | (74;272)*** | (68; 140) (30; 200)
KDK, en. 18,6 17,9 20,2 17,7 25,7 16,1 14,3
(13,8; 26) (13;20,9) (17,3; 41,4)* (14,2; 24,8) | (14,5;27,6)* |(12,9; 23,4) (11;22)
Nar, en. 260,5 214 338 217,5 265 222 166
(197; 385) | (182;272)*** | (221;451)*** | (181; 278,5)** | (202; 466)*** | (183;293) | (150;232)
Kanmii 4,4 4,5 4,4 4,4 4,4 4,5 45
(4,2;4,7) (4,2;4,7) (4,3; 4,6) (4,1;4,7) (4,1;4,5) (4,2;4,7) (3,95; 4,65)
Hatpwuin 143 143,5 142 143 143 144 141,5
(141; 146) (141; 146) (139,5; 144,5) (141; 146) (141;144,5) | (141; 146) (140,5; 142,5)

lpumeyaHne. * — Hanuume CTaTUCTUYECKN 3HAYUMBIX PA3/INYMIA MO cpaBHEHMIO ¢ rpynnoi |: * - p < 0,05, ** — p < 0,01,

*** 5 < 0,001.
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TaTaernaporeHasbl C PUCKOM pa3BUTUA ANCCEK-
Lmm kopoHapHow aptepum (G = 0,13, p = 0,029
nG=0,18, p = 0,0022 cOOTBETCTBEHHO), CUH-
apoma “no-reflow” (G = 0,16, p = 0,000001
m G = 0,18, p = 0,0000001) n pecrteHosa
B KOpoHapHoM cTeHTe (G =0,12, p = 0,0035 1n
G =0,24, p = 0,0000001); akTUBHOCTM NakTaT-
aervaporeHasbl C pUCKOM pa3BuTuSa Tpombo3a
kopoHapHoro cteHTa (G = 0,22, p = 0,014).
AKTVMBHOCTb anaHuHamMunHoTpaHcdepasbl r
acnaprtataMmHoTpaHcdepasbl Oblna CHUXeHa
BO BCEX rpynrnax ¢ OCNOXHEHUSAMU NOC/e 3KCT-
PEHHOIr0 CTEHTUPOBAHUSA KOPOHAPHbLIX COCY-
[OB, 32 WCKJ/IIOYEHMEM TrpynMbl C fieTalbHbIM
ncxonoom. Hambonee HU3KUIM YPOBEHb aKTUB-
HOCTW anaHMHaMunHoTpaHcdepasbl Habnaan-
Ccs B rpynne naymeHToB C OUCCEKLMEN KOPO-
HapHoW apTepun — Ha 28,1% (p = 0,0017) no
CPaBHEHUIO C FPynrnon 6e3 OCNoXHEeHUn, Hau-
0osiee HU3KMI YpOBEHb akTUBHOCTM acnapTaTa-
MUHOTpaHcdepasbl B rpynne nayneHToB
C pecTeHO30M B KOPOHapHOM CTEHTE — Ha
19,2% (p = 0,0000001). YBennyeHmne akTuBHO-
CTU aNnaHMHaMUHOTpaHcdepasbl ABMSANOCH
npeaBecTHUKOM JieTaslbHOro ncxoaa onepawum
(G = 0,64, p = 0,02). CHMXEHNE AKTUBHOCTU
anaHMHamMmnHoTpaHcdepasbl 1 acnaprTatamu-
HOTpaHcdepasbl CBUAETENIbCTBOBANO O HaNu-
YUK pUCKa Pas3BUTUS OUCCEKLIMN KOPOHAPHOM
aptepun (G = 21, p=0,00053 n G=0,22,
p=0,00033 cooTBETCTBEHHO) N CUHAPOMA “no-

Tabnuua 4. PesynbtaTbl AMCNEPCUMOHHOTO aHanmaa
Kpackenna-Yonnuca nokasatenem nvnuaHoOro crnekrpa
y NaLMEHTOB NOC/e SKCTPEHHOrO CTEHTUPOBAHMS KOPOHApP-
HbIX COCY0B

MNMokasartenb H p
XonectepviH, MMOb/ N 15,3 0,018
nBn 11,3 0,08
NNHN 10,6 0,1
Tpurnuuepnapi 2,26 0,89

reflow” BO BpemMsi onepaTtMBHOro BMeLLaTe b-
ctea (G = 0,10, p = 0,00047 n G = 0,21, p =
0,0000001) n pecteHo3a B KOPOHAPHOM CTEH-
Te B nocneonepaunoHHom nepuoge (G = 0,13,
p=0,0015u1n G=0,22, p=0,0000001).

JncnepcroHHbIn aHanm3 KOMMOHEHTOB K-
MMOHOro CnekTpa BbIIBU CTAaTUCTUYECKN 3HA-
YMMbIE PaA3NNYMA Mexay rpynnamMm rno ypoBHIO
XONleCTEPUHA Y MAUMEHTOB C OCJ/IOXKHEHUSAMM
3KCTPEHHOr0 CTEHTMPOBAHUA KOPOHAPHbIX CO-
cynos (Tabn. 4).

NMonapHoe cpaBHeEHME nokalarenen nunna-
HOrO CrekTpa Mexay rpynnamm ycTaHOBMIO,
4yTO Hambonee HU3KUN YPOBEHb XONEeCcTepuHa
oTMeyasncs y naumMeHToB ¢ TPOMOO30M B KOPO-
HapHoM cTeHTe (Ha 12,3%, p = 0,028) un anc-
cekumen KopoHapHon aptepunm (Ha 10%,
p = 0,029), Hanbonee BbICOKNI — Y MALMEHTOB
C MHTpaonepaumOHHbIMU HAPYLUEHUSAMW PUT-
Ma (Ha 15%, p = 0,024) (tabn. 5, pucyHOK).

0 Median

[ J25-75%

XoniecTepuH, MMOJib/Mi
T
i
—
|
1
—D——|

XonectepuH: KW-H(6,1765) = 15,2522445, p = 0,0184

YpoBeHb xonectepuHa Mo AaHHbIM GUOXUMUYECKOro
aHanMsa KpoBM B rpyrnnax B 3aBUCUMOCTU OT OCJIOXHE-
HWN Mocne 3KCTPEHHOrO CTEHTUPOBAHMUS KOPOHAPHbIX
COCYL0B.

TaGnuua 5. Moka3zaTenn AMNMAOHOrO cnekTpa B rpynmnax nauMeHToB B 3aBUCUMOCTU OT OC/IOXHEHWUIA NOcne 3KCTPEHHOro

CTEHTMPOBAHUS KOPOHAPHbIX COCYA0B

[Mokazarenb fpynna
| Il 11l 1Y Vv Vi Vil
XonecTepuH, 4,48 41 3,93 4,03 5,15 4,61 4,67
MMONb/N (3,7;5,4) (3,5;5,28)* (3,42; 5,23)* (3,52; 5,0)* (3,84;5,86)* | (3,8;5,62) (4,02; 6,0)*
nnen 1,0 1,0 0,94 0,92 0,93 1,1 0,88
(0,82;1,2) | (0,88;1,24) (0,805 1,1) (0,80; 1,1) (0,73; 1,2) (0,92;1,3) [(0,85;0,91)*
JNHN 2,5 2,2 2,2 2,4 2,7 2,5 2,3
(1,9; 3,3) (1,7; 3,1)* (1,55; 3) (1,8;3,0) (2,2;2,9) (1,8;3,1) (1,6;2,9)
Tpurnvuepnabl 1,4 1,4 1,7 1,3 1,7 1,4 1,5
(1,0; 2,0) (0,9; 2,0) (1,1; 2,8) (1,0;1,9) (1;2) (1,1; 2,05) (1,1; 2,6)

lpumeyaHne. * — Hanuume CTaTUCTUYECKN 3HAYUMBIX Pa3/IMYMIA N0 cpaBHEHWIO ¢ rpynnoi |: * - p < 0,05, ** — p < 0,01,

*** 5 < 0,001.
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JncnepcuoHHbI aHann3 nokasaTtenen Koa-
rynorpamMmmbl BbISIBUST CTATUCTUYECKN 3HA4YU-
Mble pas3nuuus Mexay rpynnamMmi nagmeHToB
C OCJ/IOXKHEHUSIMN 3KCTPEHHOro CTEHTUPOBA-
HUS KOPOHaAPHbIX COCYyLOB Mo ypoBHiO [TU,
MHO n ¢ubpunHoreHa (tabn. 6).

MonapHoe cpaBHeHMEe nokasaTtenen koary-
JorpamMmmbl Mexay rpynnamMmuv ycTaHOBWUIIO0, YTO
y 60nblUMHCTBA NaUMEHTOB OTMEYAETCS Hapy-
LUeHVE NapaMeTpoB remocTtasa, 6bonee Bblpa-
>XXEHHOE B rpynmnax naymeHTtax ¢ nHrpaonepa-
LMNOHHBbIM HapylleHneM puTmMa, TPoMOO30M
B KOPOHAPHOM CTEHTE U C NIeTaljibHbIM UCXO-
oom (tabn. 7). AHTB u TpoMbrHoBOE BpeMS
CTAaTUCTUYECKM 3HAYMMO HEe OTInMyYanmcb B
6onblnHcTBe rpynn. OgHako HaMMEHbLUAst UX
NPOOOIKMTENBHOCTL OTMeYanacb B rpynne
NaunEeHTOB C TPOMBO30M KOPOHAPHOIro CTEHTA
B paHHEeM nocneonepaumoHHOM nepuoae: Ha
8,8 (p = 0,004) n 3,1% (p = 0,07) cooTBeT-
CTBEHHO MeHblUE, 4eM B rpynre 6e3 ocnoxHe-
HUI. [JokasaHOo, YTO CHMXEHME OaHHbIX NoKa-

Tabnuua 6. PesynbtaTbhl AMCNEPCUMOHHOTO aHanmaa
Kpackenna-Yonnuca nokasaTenen koarynorpaMmmsl y nawu-
€HTOB MOCNE 3KCTPEHHOIO CTEHTMPOBAHWUS KOPOHAPHbIX
cocynoB

MNokasartenb H p
dunbpuHonnTnyeckas 7,1 0,31
aKTUBHOCTb, MVH
ABP, ¢ 7,5 0,28
nTn, % 21,6 0,0014
MHO 21,7 0,0014
®dubpuHoreH, r/n 15,4 0,017
AYTB, c 14,9 0,02
TpombBrHOBOE Bpems, ¢ 6,0 0,42

3aTenen KoarysnorpaMmmbl yBeNMYMBaeT PUCK
pa3BuTUa TpomOO3a KOPOHAPHOro CTeHTa
(G=0,29, p=0,0004 1 G=0,23, p=0,021).

3akJilo4eHme

Takum 0b6pasom, ycTaHOBNEHA KOPPENsaum-
OHHas CBSA3b aKTUBHOCTU KpeaTUHHOCHOKMHa-
3bl, KpeaTnHdpochokmHasbli-MB v nakrtatoeru-
AporeHasbl (C pa3BUTUEM OCJIOXHEHUI MOCe
AKCTPEHHOIN0 CTEHTUPOBAHUS KOPOHAPHbIX
COCYyAOB, B 4YaCTHOCTU aKTUBHOCTW KpeaTuH-
$hocPpokmMHa3bl C PUCKOM Pa3BUTUSI UHTPaoMne-
PAUVOHHbBIX HapyLIEeHU puUTMa; akTUBHOCTU
KpeatnHdochoknHasbl-MB 1 naktatoernapo-
reHasbl C PUCKOM Pas3BUTUS AUCCEKLINN KOPO-
HapHoOM apTepuu, cuHgpoma “no-reflow”;
aKTUBHOCTU NakTataernaporeHasbl C prCKOM
pa3BnTUS TPOMOO3a KOPOHAPHOIO CTEHTA.

YBennyeHme akTMBHOCTM anaHMHAMMHO-
TpaHcdepasbl ABAANOCL NPeaBeCTHUKOM Jie-
TanbHOro ucxoga onepaunm. CHUXEHNE aKkTUB-
HOCTU anaHnHaAMUHOTPaHcdepasbl U acnap-
TaTamMmHoTpaHchepasbl CBUAETENbLCTBOBAO
O HaNM4yMn pucka pasBuUTUS OUCCEKLMN KOPO-
HapHOM apTepun un cuHapoma “no-reflow” Bo
BpPEMS OnepaTMBHOroO BMELLATENbCTBA, a Tak-
e pecTteHo3a B KOPOHApPHOM CTEHTe B nocre-
ornepauvoHHOM nepuoae.

Hanbonee HU3KUIN YpPOBEHb XONECTepuHa
oTMevasncs y naunmeHToB ¢ TPoMB6030M B KOPO-
HapHOM CTEHTE U AUCCEKUMEN KOPOHAPHOMN
apTepun, Hambonee BbICOKNI — Y NALUNEHTOB C
MHTPAoONEPaALVOHHBIMMN HAPYLUEHUSIMU pPUTMa.
CHunXeHMe paHHbIX nokasaTtenen koaryno-
rpamMmmbl yBeNMYMBaET PUCK Pa3BUTUS TPOMOO-
32 KOPOHAPHOro CTEHTA.

TaGnuua 7. MokasaTenn koarynorpammbl B rpynnax nauyeHToB B 3aBUCMMOCTM OT OCMOXHEHWA Nocne aKCTPEeHHOro

CTEHTMPOBAHUS KOPOHAPHbIX COCYA0B

[okazarenb Fpynna
I Il 11l \Y, Vv VI Vil

DdubpuHonuTmyeckas 42 42 46 43 44 41 44
aKTUBHOCTb, MUH (36; 50) (37;51) (37;53) (37; 50) (37; 53) (35;49) (36; 59)
ABP, c 60 60 58 58,5 60 59 76,5

(53; 69) (53; 68) (51;62) (51; 69) (55; 70) (53;67) | (63,5;97)**
MnTH, % 93 94 93 95 91 95 83

(84;98) (88,5; 98) (87;97) (86; 101)* (81;96)** (88;99) (76; 84)*
MHO 1,08 1,07 1,08 1,02 1,12 1,06 1,22

(1; 1,24) (1;1,13) (1;1,15) | (0,97; 1,17)** | (1;1,24)** | (1;1,15) | (1,2;1,38)**
dubpuHOreH, r/n 8 6,5 9 8,5 7,5 7,0 14,3

(5;12) (5,0; 11)* | (5,8;14,5) (5,5; 15) (6,0; 11)* | (5,0;10)* | (7,5;21)***
A4TB, c 34 33 31 34 34 33 33

(30; 38) (30; 37) (29; 35)** (30; 36) (31;37) (30; 36) (31;43)
TpombrHoBOE 16 16 15,5 16 17 16 17
BpEMS, C (15; 18) (15; 18) (15; 17) (15; 18) (15; 18) (15; 18) (16; 23)

lpumeyaHne. * — Hannume CTaTUCTUYECKN 3HAYUMBIX Pa3/INYMIA NO cpaBHEHMIO ¢ rpynnoit I: * - p < 0,05, ** — p < 0,01,

*** 5 < 0,001.
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Introduction

According to the prognoses, by 2020, car-
diovascular diseases will account for about
36% of general mortality. The most important
place among these diseases belongs to coro-
nary heart disease (CHD), and the fight against
it still is of the greatest social and economic
significance and is equaled to the most thrilling
issues faced by the society (1).

Surgical (CABG) and endovascular (translu-
minal balloon angioplasty and stenting) tech-
niques are the most popular methods used for
the treatment of CHD (2, 3). During the last
decades, the amount of transluminal balloon
angioplasty (TLBA) procedures steadily in-
creased, and in 1994, the number of TLBA ex-
ceeded the number of CABG operations for the
firsttime in the world (4). According to European
Heart institute, the proportion of endovascular
methods of CHD management is continuously
and significantly increasing with regard to other
methods of myocardial revascularization (5, 6).

According to GRACE trial, the number of in-
terventions significantly rose with insignificant
decrease of the number of CABG operations
(7). Due to the use of present-day interven-
tional technologies, equipment and drugs, the
number of successful coronary interventions
increased up to 90-95%, while the rate of com-
plications decreased (7-9). It is worth noting,
that during the last years, the population of pa-
tients undergoing PCl was considerably
changed — the percentage of severely ill pa-
tients increased (10). While earlier the indica-
tions for PCI were limited by single-vessel dis-
ease with stenosis localization in proximal seg-
ments of the coronary arteries, with preserved
left ventricular (LV) function and stable angina
of effort refractory to conservative therapy, at
present there are more patients with multives-
sel disease, and percutaneous interventions
are used for the most complex cases - in pa-
tients with acute coronary syndrome (11).

Meanwhile, no trials aimed at the study of
various methods of prevention and prediction
of the complications of PCI in the long-term
follow-up (over 3 years) have been conducted.
For this reason we have attempted to analyze
various methodological approaches to the pre-
diction of the probability of development and
to the prevention of complications seen after
percutaneous coronary interventions.

Purpose: to detect the predictors of the
complications of PCI in acute coronary synd-
rome on the base of laboratory studies.

Material and methods

In order to reach this goal, we have analyzed
4028 cases of emergency stenting of the coro-
nary arteries. The complications occurred in
one third of patients (Table 1). Intraoperative
complications prevailed — 1159 cases (80.3%
of the total number of complications), late post-
operative complications occurred in 15.7%,
and early postoperative complications — in 4%.
The most common intraoperative complications
was “no-reflow” syndrome — in 82.5% cases.

Group | comprised 2568 patients who remai-
ned complications-free during the whole fol-
low-up period after coronary stenting. The pa-
tients from Group Il (n = 226) had restenosis.
Thrombosis in the coronary stent developed
in Group lll patients (n = 59). The patients
from Group IV (n = 129) had intraoperative
intima dissection. Intraoperative heart rhythm
disturbances were seen in the patients from
Group V (n = 74). The patients from Group VI
(n = 956) had intraoperative “no-reflow” syn-
drome. Finally, Group VIl comprised 16 pa-
tients who died at various stages of the fol-
low-up period.

Clinical, laboratory and instrumental meth-
ods were used for the diagnosis, the evaluation
of the treatment efficacy and for dynamical fol-
low-up. In accordance with the design of study,
all examinations were carried out within the
same time intervals: before the intervention
and at various stages of the postoperative fol-
low-up (in 6 months — the control of laboratory
and instrumental data; then bi-annually — con-
trol of physical and ultrasound indices).

The data were processed using statistical
software Statistica 6.0.

Table 1. Complications rate in emergency interventions

Number of patients
Complication (n =4028)
absolute | %
Intraoperative complications
Coronary artery dissection 129 3,2
“No-reflow” syndrome 956 23,7
Heart rhythm disturbances 74 1,8
Early postoperative complications
Coronary stent thrombosis 59 1,5
Late postoperative complications
In-stent stenosis 226 5,6
Complications, total 1444 35,8
Complications-free 2568 63,8
Death 16 0,4
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Results and discussion

Dispersion analysis of biochemical blood in-
dices revealed significant differences between
the groups for the following indices: activity of
alanine aminotransferase, aspartate amino-
transferase, lactate dehydrogenase, creatine
phosphokinase-MB, creatinine (Table 2).

General protein level in patients varied from
37.5 to 94.8 g/I, albumin level — from 19.6
to 74.1 g/l (Table 3). Paired comparative analy-
sis showed that in the group of patients with
lethal outcomes after emergency intervention

Table 2. Results of Kruskal-Wallis dispersion analysis of
biochemical blood parameters in patients after emergency
coronary stenting

Parameter H p
General protein, g/I 6.4 0.38
Albumin, g/I 9.2 0.16
ALT, U. 31.2 0.00001
AspAT, U. 75.6 0.00001
General bilirubin, mmol/I 5.3 0.5
Creatinine, mmol/I 18.0 0.0061
Urea, mmol/I 49 0.56
CPK-MB, U 33.4 0.0001
CPK, U. 10.6 0.102
LDH, U. 64.1 0.00001
Potassium 3.5 0.75
Sodium 8.9 0.18

general protein and albumin level in blood
decreased — by 13.3 and 11,7% (p < 0.05),
respectively, in comparison with the group with-
out complications.

Creatine phosphokinase activity varied
broadly — from 1 to 1464 U, and was 18 U on the
average 18 (13.7; 25.7). Increased enzymes
activity was seen with intraoperative rhythm
disturbances: creatine phosphokinase by 38.2%,
creatine phosphokinase-MB — by 4.5%, lactate
dehydrogenase — by 1.7% (p < 0.05) in com-
parison with the group without complications.
Yet more significant increase of enzymes activ-
ity was seen in the group of patients with post-
operative coronary stent thrombosis: creatine
phosphokinase by 8.6%, creatine phosphoki-
nase-MB by 37.2%, lactate dehydrogenase -
by 29.8% (p < 0.05) in comparison with the
group without complications. The remaining
complications were associated with decreased
enzymes activity, particularly manifested in the
group with lethal outcomes.

There was a correlation between creatine
phosphokinase, creatine phosphokinase — MB
and lactate dehydrogenase activity (G = 0.09,
p=0.04,G=0.15, p =0.00001, and G = 0.22,
p = 0.0000001, respectively) and the develop-
ment of complications after emergency stent-
ing of the coronary arteries, in particular, be-

Table 3. Biochemical blood parameters in patients after emergency coronary stenting depending on complications

Group
Parameter i T M v v Vi Vil
General 714 714 742 70.8 71 718 67.9
protein, g/l | (67:75.3) | (69;76) | (69.4:79.7) | (67.4:73.8) | (67.4;75.4) |(67.8:75.5) |(66.3;74.7)*
Albumin, g/ 428 43.1 418 426 421 43.7 37.8
(39.9;45.4) | (40.9:45.3) | (39.8;44.6) | (40.8:446) | (40;45) |(41.2:45.8) |(32.4:43.1)"
ALT. U. 27.8 23.6 29.2 20 22 1 24 51.1
(18;40) |(16.5;37.5) | (22.6: 42.0) |(15.4:30.6)* |(16.6;43.4) |(17.5;35.7)* | (41.9; 65)***
ASpAT, U. 26 21 24.8 216 24.3 214 28.1
(19.2:41.3) |(17.1; 27.4)** | (21.9;30)** [16.6; 27.7)** | (17:36.7)* [(17.9: 27 | (27.8: 30)*
General 11 11.4 9.9 11 11.1 11 111
bilirubin, (8.5;14.4) | (9.1;14.4) 8.8:11) | (85:135) | (7.9:131) |(8.8;14.4) | (10.7:14)
mmol/I
Creatinine, 80 78 88 75.5 73 75 83
mmol/| (68:92.4) | (68:91)* | (67.6:102)* | (67 88) (70:93)"** | (63:88) | (72:119.5)
Urea, mmol/I 5.6 5.3 5.9 5.7 5.9 5.1 5.7
(45.7.0) | (4.4;65) (4.4:7.1) (4.8:6.8) (39:66) | (4.4:6.9) (4:8)
CPK-MB, U. 113 99.5 155 88 117 93 74
(71:270) | (69:150) | (96:276)* | (63;185)* | (74:272)* | (68:140) | (30:200)
CPK, U. 18.6 17.9 20,2 17.7 25.7 16,1 14.3
(13.8:26) | (13:20.9) | (17.3;41.4)" | (14.2:24.8) |(145:27.6)* |(12.9:23.4) | (11:22)
LDH, U. 260.5 214 338 2175 265 222 166
(197: 385) | (182: 272)** [(221; 451)** [(181; 278.5) |(202: 466)*** | (183:293) | (150: 232)
Potassium 44 45 44 44 44 45 45
(4.2:47) | (4.2:47) (4.3; 4.6) (4.1:4.7) (41:45) | (42:47) | (3.95:4.65)
Sodium 143 143.5 142 143 143 144 1415
(141:146) | (141:146) |(139.5: 144.5) | (141;146) |(141;1445) | (141;146) [140.5; 142.5)

Note: * - statistically significant differences in comparison with Group I: * - p < 0.05, ** - p < 0.01, *** - p < 0.001.

JlabopaTopHbie rnokasaresiv Kak rnpeamkTopbl OC/I0XHEHWNI YPECKOXHOIro
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tween creatine phosphokinase activity and the
risk of intraoperative rhythm disturbances
(G = 0.29, p = 0.028); creatine phosphoki-
nase-MB and lactate dehydrogenase activity
with the risk of coronary artery dissection
(G=0.13,p=0.029,and G=0.18, p=0.0022,
respectively), “no-reflow” syndrome (G =0.16,
p = 0.000001, and G = 0.18, p = 0.0000001)
and in-stent restenosis (G = 0.12, p = 0.0035,
and G =0.24, p = 0.0000001); lactate dehydro-
genase activity with the risk of coronary stent
thrombosis (G =0.22, p =0.014).

Alanine aminotransferase and aspartate
aminotransferase activity was decreased in all
groups with complications after emergency
coronary stenting, except for the group with
lethal outcomes. The lowest level of alanine
aminotransferase activity was seen in the group
with coronary artery dissection — by 28.1%
lower (p = 0.0017) in comparison with the
group without complications, the lowest level
of aspartate aminotransferase activity was
noted in the group with in-stent restenosis —
by 19.2% (p = 0.0000001). Increased alanine
aminotransferase activity was a predictor of
death after the intervention (G=0.64, p=0.02).
Decreased alanine aminotransferase and as-
partate aminotransferase activity suggested
the risk of intraoperative coronary artery dis-
section (G = 21, p = 0.00053, and G = 0.22,
p = 0.00033, respectively ) and “no-reflow”
syndrome (G=0.10, p=0.00047, and G =0.21,
p = 0.0000001) and of postoperative in-stent
restenosis (G=0.13, p=0.0015, and G =0.22,
p = 0.0000001).

Table 4. Results of Kruskal-Wallis dispersion analysis of
lipid spectrum indices in patients after emergency coronary
stenting

Parameter H p
Cholesterol, mmol/I 15.3 0.018
HDL 11.3 0.08
LDL 10.6 0.1
Triglycerides 2.26 0.89

Dispersion analysis of the lipid spectrum
components revealed significant differences
in cholesterol level between the groups with
various complications of emergency coronary
stenting (Table 4).

Pair-wise comparison of lipid spectrum indi-
ces between the groups showed that the low-
est cholesterol level was seen un patients
with coronary stent thrombosis (by 12.3%,
p = 0.028) an coronary artery dissection (by
10%, p = 0.029), while the highest level was
noted in patients with intraoperative rhythm dis-
turbances (by 15%, p = 0.024) (Table 5, Figure).

Dispersion analysis of coagulation indices
revealed significant differences in PTI, INR
and fibrinogen between the groups with com-
plications after emergency coronary stenting
(Table 6).

Pair-wise comparison of coagulation indices
between the groups showed that the majority of
patients had disturbed hemostasis indices,
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Cholesterol level detected by biochemical blood test
in various groups depending on complications after
emergency coronary stenting.

Table 5. Lipid spectrum indices in patients after emergency coronary stenting depending on complications

Parameter Group
| Il 11l 1Y Vv Vi Vil
Cholesterol, 4.48 41 3.93 4.03 5.15 4.61 4.67
mmol/I (3.7;5.4) (3.5;5.28)* (3.42;5.23)* | (3.52;5.0)* |[(3.84;5.86)* | (3.8;5.62) (4.02;6.0)*
HDL 1.0 1.0 0.94 0.92 0.93 1.1 0.88
(0.82;1.2) | (0.88; 1.24) (0.80; 1.1) (0.80; 1.1) (0.73; 1.2) (0.92;1.3) |(0.85;0.91)*
LDL 2.5 2.2 2.2 2.4 2.7 2.5 2.3
(1.9; 3.3) (1.7; 3.1)* (1.55; 3) (1.8;3.0) (2.2;2.9) (1.8;3.1) (1.6;2.9)
Triglycerides 1.4 1.4 1.7 1.3 1.7 1.4 1.5
(1.0; 2.0) (0.9; 2.0) (1.1;2.8) (1.0; 1.9) (1;2) (1.1; 2.05) (1.1; 2.6)

Note: * - statistically significant differences in comparison with Group I: * — p < 0.05, ** - p < 0.01, *** - p < 0.001.
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Table 6. Results of Kruskal-Wallis dispersion analysis
of coagulation parameters in patients after emergency
coronary stenting

Parameter H p
Fibrinolytic activity, min 7.1 0.31
ART, sec 7.5 0.28
PTI, % 21.6 0.0014
INR 21.7 0.0014
Fibrinogen, g/I 15.4 0.017
A-PPT, sec 14.9 0.02
Thrombin time, sec. 6.0 0.42

more pronounced in the groups of patients with
intraoperative heart rhythm disturbances, cor-
onary stent thrombosis and in the group with
lethal outcomes (Table 7). A-PPT and thrombin
time were not significantly different between
the majority of groups. However, their lowest
values were noted in the group with early post-
operative coronary stent thrombosis: by 8.8
(p = 0.004) and 3.1% (p = 0.07) respectively
lower, than in the complications-free group. Itis
known that the decrease of these coagulation
parameters increases the risk of coronary stent
thrombosis (G=0.29, p=0.0004, and G =0.23,
p=0.021).

Conclusions

Thus, we have found a correlation between
creatine phosphokinase, creatine phosphoki-
nase-MB and lactate dehydrogenase activity
with complications development after emer-
gency coronary stenting, in particular, between
creatine phosphokinase activity with the risk of
intraoperative rhythm disturbances; between
creatine phosphokinase-MB and lactate dehy-
drogenase activity and coronary artery dissec-
tion and “no-reflow” syndrome; between lac-
tate dehydrogenase activity and the risk of
coronary stent thrombosis.

Increase activity of alanine aminotransferase
was a predictor of death. Decreased activity of
alanine aminotransferase and aspartate ami-
notransferase suggested the risk of coronary
artery dissection and “no-reflow” syndrome
during coronary intervention, as well as of post-
operative in-stent stenosis.

The lowest cholesterol level was seen in pa-
tients with coronary stent thrombosis and coro-
nary artery dissection. The highest — in patients
with intraoperative rhythm disturbances. The
drop of these coagulation parameters increas-
es the risk of coronary stent thrombosis.

Table 7. Coagulation parameters in patients after emergency coronary stenting depending on complications

Group
Parameter | I M v v Vi Vil
Fibrinolytic activity, min 42 42 46 43 44 41 44
(36; 50) (37; 51) (37; 53) (37; 50) (37;53) (35; 49) (36; 59)
ART, sec 60 60 58 58,5 60 59 76.5
(53; 69) (53; 68) (51; 62) (51; 69) (55; 70) (53;67) | (63.5;97)**
PTI, % 93 94 93 95 91 95 83
(84;98) (88.5; 98) (87;97) (86;101)* (81;96)** (88;99) (76; 84)*
INR 1.08 1.07 1.08 1.02 1.12 1.06 1.22
(1;1.24) | (1;1.13) | (1;1.15) | (0.97;1.17)** | (1;1.24)** | (1;1.15) | (1.2;1.38)**
Fibrinogen, g/I 8 6.5 9 8.5 7.5 7,0 14.3
(5, 12) (5.0;11)* | (5.8;14.5)| (5.5; 15) (6.0: 11)* | (5.0;10)* | (7.5;21)***
A-PPT, sec 34 33 31 34 34 33 33
(30; 38) (30; 37) (29; 35)** (30; 36) (31;37) (30; 36) (31; 43)
Thrombin time, sec 16 16 15.5 16 17 16 17
(15;18) (15;18) (15; 17) (15;18) (15; 18) (15;18) (16; 23)

Note: * - statistically significant differences in comparison with Group I: * — p <0.05, ** - p < 0.01, *** - p < 0.001.
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Buopesopbupyembie BHYTPUCOCYAUCTbIE KapKachl.
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CoBpeMeHHasi 3HA0BaCKYIsipHas XMpyprus — 9To 0AHO 13 Hanbosiee ANHaAMUYHO Pa3BUBAIOLLMXCS Harpas/ie-
HWi COBPEMEHHOM MeanumHbl. CBUAETE/ILCTBOM 3TOMY SIBJISIETCS M10SIBJIEHVE B €€ apceHasie brope3opoupy-
€eMbIX CTEHTOB — BHYTPUCOCYANCTbIX KapKacoB, 0OECeynBaloLLmx BPEMEHHYIO MEXaHUYECKYIO MOALEPXKY
U [OCTaBKy UMTOCTAaTUYECKUX BELLECTB K COCYANCTOV CTEHKE B 1EpUO ee pereHepauvn. B gaHHom nitepa-
TypPHOM 0630pe aBTOPbI [10CTapPaIMcb 0TOOPa3nNTbL COBPEMEHHbIE MPEACTaBIEHNs] 0 6€30M1acHOCTH, noka3a-
HUSIX M HegocTaTkax buope3opburpyemMbix KapkacoB. B 063ope npeacTas/ieHb! gaHHblIe 65 cTaTeli no buope-
30p6UYpPEMbIM BHYTPUCOCYANCTbIM KapKacaM, HaiaeHHbIX B ceTn pubmed.

KnioueBbie cnoBa: abcopb, ckagpgosa, 6mope3opbupyemMble BHYTPUCOCYANCTLIE KapKAaChl, YPECKOXHOEe
KOPOHapHOEe BMeLLAaTe/IbCTBO, CTEHT, CTEHTUPOBAHUE, PACCACLIBAIOLMECS CTEHThbI, uviliemuyeckas 60/e3Hb
cepaua.

Bioresorbable Intravascular Scaffolds. A Review
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Current-day endovascular surgery is one of the fastest growing fields of actual medicine. In particular, this is
evidenced by the advent of bioresorbable scaffolds — intravascular stents providing temporary mechanical
support and delivery of cytostatics to the vascular wall during its regeneration. The authors of this review have
attempted to present current concepts on the safety, the indications and the drawbacks of bioresorbable
scaffolds. The review is based on the analysis of 65 papers on bioresorbable intravascular scaffolds found
in Pubmed network.

Keywords: absorb, scaffold, bioresorbable intravascular stents , percutaneous coronary intervention, stent,
stenting, resorbable stents, coronary heart disease.

MosiBneHme HoBeNwnx Gnope3opburpyembix
BHYTPMCOCYANCTBIX KAPKaCcOB Ha3bIBaOT Hava-
JIOM HOBOW 3pbl B MIHTEPBEHLMOHHON Kapamo-
Jlornm, 4eTBEPTOW PEBOJIIOLMEN B PEHTITEHOXM-
pyprum (1, 2). OgHako Tak Xe B CBOE BpeMs
Ha3blBaIM BHEOPEHME B MPAaKTUKY LLESIbBHOME-
Tananyeckmx CTeHToB (3), a nekanon nosa-
HEee — CTEHTOB C JIEKAPCTBEHHbBIM MOKPbITUEM
(4). B HacTosiLLee BpeMsa BbISBAEHME MPU KO-
poHapoaHrnorpadum nokasaHum K 4peckox-
HOMY KOpPOHapHOMY BMeLllaTeNIbCTBY BeneTt
K MMMNJIaHTaunMm KOPOHApPHOro CTEHTA, B uaea-

Nle NOKPbITOro uutTocTatukomMm. B pesynbrate
cocyn oKa3blBaeTCcsa “MOXM3HEHHO 3aTOYEH-
HbIM B MEeTaJuIM4eckyto kneTtky” (5). OgH1M n3
Hanbosee BO3MOXHbIX CLieHapueB AOalibHewn-
LLero nporpeccupoBaHnga 3aboneBaHna ABs-
€TCsl HapacTaHme CNnosi SHAOTENNS — HEOUHTU-
Mbl BHYTPM CTEHTA, 4TO MPOUCXOAUT HECMOTPS
Ha Haanyme UUTOCTATUYECKOro MNOKPbITUS.
HeouHTMMa, B CBOIO 04epenb, MOXET noaBep-
raTbCs AereHepaun n atepockeposy, BrioTb
0o ob6pas3oBaHuMa aTepoCKIepoTUHeckomn
OnAWKN ¢ ganbHenWwrM pa3pbiBOM ee B Mpo-

Burnope3opbupyembie BHyTpucocyancTbie kapkackl. O630p nteparypbl
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Puc. 1 (7). BCY3W. Ha BepxHeM 1306paxeHnn npea-
CTaBJ/ieH NpoJosibHbIN cped NMMXXB, ABOMHON CTPeNKomn
0603Ha4YeH MMMIAHTUPOBAHHLIN paHee CTeHT. BykBamu
oT A no D 0603Ha4eHbl nonepeyHbie cpesbl NMIVIDKB.

A — cpes npokcumanbsHoi NMMXB, ctpenkamn 0603Ha-
YyeHa Manbno3nuns CTeHTa;

B — MuHMManbHas nnowanb NOMepeyvyHoro CeyeHust B
CTeHTe 4,6 Mm?;

C — aKCLEHTPUYHbI pa3pbiB 61sLwkM (0603HaYeH cTpen-
KON);

D — nHTakTHas GnsiKka BHYTPU HEOUHTUMbI COCYAa;

C yBennyeHHoe M300paxeHne — Pexunm BUPTyasibHOM
rMCTONOrMM Pa30pPBaHHON aTepOoCKIePOTUYECKOM
ONSALLKN BHYTPU HEOUHTUMBI;

D - vHTakTHas aTepockiepoTmyeckas 6sLuka 3a 30HOM
paspbiBa.

CBET CTeHTa. OTM AaHHble NpuBoasaTcsa B pabo-
Tax G. Nakazawa v coaBT., onyGAMKOBaAHHbIX
B 2011 n 2007 rr. (6, 7). Ha puc. 1 npencras-
JIeHO n3obpaxkeHune, Noy4eHHoe Npu BHYTPU-
COCYyOMCTOM YJIbTPa3BYKOBOM MCCNeaoBaHUM
(BCY3W) nepegHen Mexokenyao4ykoBOW apTte-
pUM NauMeHTKN ¢ HecTabunbHO CTeHOKapau-
en yepes 9 neT nocne nmnnaHTaumm metanaum-
yeckoro cteHTta (7).

Kpome TOoro, ectb MHEHME, 4YTO LUUTOCTATU-
yeckme npenapaTbl NOKPbITbIX CTEHTOB Hapy-
LwatoT MeTabonmM3mM COCyanCTON CTEHKN, Bbi3bl-
Bas ee gereHepauymio, pacTsxxeHme n npuBoamnT
K OTCPOYEeHHOW NPUOBpPETEHHO MaNbNo3nLMUN.
OTO MOXET cTaTb MPUYMHON NO3AHUX TPOMOO-
30B B CcTeHTE (1).

B cTeHke cocyma npoucxoaaT u bonee
CNOXHble BoMexaHn4yeckme NpPoLLecehl, KOTO-
pble HapyLlaTCa Nocne uMnaaHTauuy nepmMa-
HEHTHbIX BHYTPUCOCYAMCTbIX KapkacoB. Tak,
B Journal of Biomechanics 3a 2000 r. B cTatbe
“KopoHapHble CTEHTbI UBMEHSIIOT TPEXMEPHYIO
reoMeTpuIo cocyda N TPEXMEPHOE Harpsixe-

Hne cgsura” (8) aBTOpbl ykasbiBalOT Ha TO,
4YTO Yy4aCTKM KOPOHAPHLIX apTepuin, NnogBepr-
LuMecst CTeHTUPOBaHUIO, Bonee MoaBepP>XXEHbI
pecTeHo3aM B TeX MecTax, rge HopmasibHas
Ba3oMoOTOpHast OYHKUMA HapylleHa B 0O0b-
wen crtenenun (9). B opyrmx NCTOYHUKAX aHa-
JIOrMyHble BbIBOAblI NOATBEPXAAIOTCH OaHHbI-
Mu BCY3UM (10) n onTnyeckom KOrepeHTHOM
Tomorpadum (OKT) (11). B ykazaHHbIx nccne-
[OBaHUAX aBTOPbI MPUXOAAT K BbIBOAY, YTO NO-
clle mMnnaHTaumMm MEeTa/IM4eCcKoro CTeHTa
n3rnb KOpPoHapHOro cocyda B MPOKCUMasIbHOM
yyacTke yeenndmBaeTcs Ha 120%, a B aucTasib-
HOM — Ha 100%, 4TO co3paeT NPeanocChbikn
0111 aCUMMETPUYHbIX PECTEHO30B B CTEHTE.

Jo cux nop octaeTcs 4O KOHLUA HE NU3YYEeH-
HbIM BOMPOC, MO4YemMy CTEHTUPOBAHME YCKO-
pseT npouecc Heoatepockneposa. OpHako
JOCTOBEPHO W3BECTHO, YTO MNPW OTCYTCTBUU
HOPMaJibHO BA3OMOTOPHOM PYHKLMN aKTUBU-
PYIOTCS NpOaTEPOreHHble MEXAHU3MbI N UHIU-
OunpyloTCcsa aHTUaTeporeHHole. Tak, B aKcnepu-
MEHTaJIbHbIX UCCNEeAOBaHUAX C 4aCTUYHOMN
nurauven COHHOW apTepun y MbllIen NyTem
BbloeneHns mn3 TkaHe monekyn PHK 6Obino
[0Ka3aHO, 4YTO YMEHbLUEHME MNOABWMXHOCTU
COCYAMCTOM CTEHKM YCKOPSIET MPOLLECC aTepo-
CK/iepo3a NyTeM akTuBauMy NpoaTeporeHHbIX
FEHOB M WHIrMOMPOBAHUSA aHTMATEepPOreHHbIX
reHoB, BbI3blBasl 3HOOTENVANIbHYIO OUCHYHK-
umio 1 BocnaneHue (12).

C 3TOIN TOYKM 3PEHUA BbIFOQHO OTANYaETCA
NnacTU4YHbIA MaTepuan 6ropes3opbupyembix
BHYTPUCOCYOUCTbIX KapKacoB, KOTOPble CO3-
OaloT MeHbLUe aedopmMaumin TPEXMEPHOM reo-
METPUM KOPOHAPHbIX apTepPU, YTO, TEOPETU-
4yecku, JOJIKHO CNocoBCTBOBATb YMEHbLLEHUIO
Konu4yecTBa pecTeHo30B (1), a nocne noaHomn
pe3opbumn kKapkaca — BOCCTaHOBJ/IEHUIO
HOpManbHOM Ba30OMOTOPHOM GyHKuun (13).
Ha npaktuke 9TO npennosioxXeHue HaxoouT
CBO€ NOATBEPXAEHME B CTaTbe, ONYyOMKOBAH-
How B xypHane JACC: Cardiovascular Interven-
tions 3a 2014 r., aBTOpbl KOTOPOI YKa3bIBAIOT,
4YTO, HECMOTPSA Ha aKkTuBaUWMIO MPOoaTEpPOreH-
HbIX MEXaHN3MOB MOCe MMMAaHTauum brnoae-
rpagnpyemMoro BHYTPUCOCYOUCTOrO kapkaca,
B CBSI3M C uMMMOOMNM3auMeln cocyanmcTomn
CTEHKU, KOJIMYECTBEHHO BbIPAXEHHOW B CHU-
XXEHUN 3HOOTENMANIbHOIO HaNpPsXXeHWs capura
meHee 1 Na Ha 62% nnowaan CTEHTUPOBAHHO-
ro cermMeHTa, Yyepes 2 roga Tonbko 16% nno-
wanam CTEHTUPOBAHHOIO CerMeHTa MMenn Be-
JINYNHY 3HOOTENNANbHOINrO HaNpPs>KEeHUs COBn-
ra meHee 1 lNa. 9710 gokasblBaeT, YTO Nocne
pe3opbuun kapkaca BOCCTaHaBNMBAETCS HOP-
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MasibHass reoMeTpust 1 Ba3oMOTOpHasas YHK-
LM cocyaa, 4TO akTUBMPYET aTepornpoTeKTUB-
HYIO aKTUBHOCTb 3,0P0OBOW COCYAUCTON CTEH-
Kkn (14).

MoaToMy MeuTbl 0 BPDEMEHHOM BHYTPUCOCY-
ONCTOM Kapkace, obecne4ynBaloLLEM MEXaHU-
YeCKY0 MoanepXKy COCYOUCTON CTEHKM Mocne
pas3pbliBa aTepOCKIepoTUHeckon onsLkm 6an-
JIOHHbIM KaTeTepoM, A0CTaBKy LMTOCTaTUYEC-
KOro mpenapara 1 npoOOIKUTENbHYO 3KCMO-
3UUMIO MM B HY>XHOM MeCTe, KOTOPbIN ncyes-
HET, KaK TOJIbKO B HEM 0TNnaaeT Heo6Xo0ANMOCTb,
He OCTaBNSANMN UHTEPBEHLMOHHbIX KApAO0roB
CO BPEMEH MEepBOro YCTAHOB/IEHHOrO CTeHTa
(15, 16), 1 NONbLITKM CO3OaHNS Takoro kapkaca
He npekpawanucb (17, 18). OCHOBHYIO naeto
MexaHu3ma pnenctema 6mopesopbupyemoro
BHYTPMCOCYOMCTOrO kapkaca xopoLo oTobpa-
>XaeT Ha3BaHue ctaTtbk “Biodegradable stents:
they do their job and disappear” (“buoae-
rpagMpyemble CTEHTbI: OHM AenatT CBOE Ae0
1 ncydeszaoTt”) (15).

Buope3opOupyembie CTEHTHI.

KnuHuyeckme ucnbiTaHns

MepBbIMU, KTO HAYas UCNONb30BaTb B KJN-
HMU4Yeckow npakTuke ©Ouopesopbupyemsbie
CTEHTbl K3 MnoauMMepa MOJIOYHOW KUCNOTHI,
Oblnn  AnoHckme cneumanucTol (19). Umn 6bin
pa3paboTaH 1 BHEAPEH B KJIMHUYECKYIO Npak-
TuUKy cteHT lgaki—-Tamai® — 6uopesopbupye-
MbI1 BHYTPUCOCYOUCTbIN Kapkac n3 L-xmpasnb-
HOro NoAMMepa MOJIOYHOW KUCNIOThl 6e3 ne-
KaQpPCTBEHHOr0O MOKPbLITUA C TOJLWMHOW Ganok
0,17 mm. Pesynbtatbl 10-netHero Habnwoge-
HMUA 3a naymeHtamu Obiiv onybnMKOBaHbI
B 2012 r. B xxypHane Circulation (20). B nepvog,
c aBrycta 1998 r. no anpenb 2000 r. 66110 Npo-
onepupoBaHo 50 nauueHToB ¢ 63 cTeHOo3amMu
KOpPOHapHbIX apTepuit. bblno MMNAaHTUPOBAHO
84 6unope3opbupyemMbix BHYTPUCOCYOAUCTbIX
kapkaca Ilgaki-Tamai®. 3a 10 neT 6bl1 NOTEPSH
KOHTaKT C 2 naumeHTamun. 3aperncTpmpoBaHa
1 cmMepTb OT cepaeyHbIX NpuYnH, 6 Hecepaeu-
HbIX cmMmepTen, 4 wunHdpapkTa Muokapaa.
CymMmmapHas nons noBTOPHbIX peBacKynspuaa-
umin coctaBuna 16% B nepsbit rog, 18% 3a
5 net, 28% 3a 10 neT. bbiNo 3aperncTpupoBaHo
2 [OokKasaHHbIX cflydyas Tpombo3a B CTEHTE:
1 nogocTpbit 1 1 OTCPOYEHHbIV. B nocnegHem
c/lydae OTCPOYEHHbI TpomMbO3 Obln CcBA3aH
CO CTEHTOM C JIeKapPCTBEHHbIM MOKPbITUEM,
UMMNAHTUPOBAHHbLIM MNpoKCcuMasnbHoe |gaki-
Tamai® (21).

KopoHapoaHrnorpapumyieckmnin KOHTpPOJib C
NpPoOBEAEHMEM BHYTPUCOCYAUCTOrO Y/bTPa3By-

KOBOro wuccrnenoBaHusa Obll OCYLLECTBIEH
yepe3 1, 3 n 6 mMec nocne vMMIaHTaUuU.
Mo gaHHBLIM BHYTPUCOCYANCTOrO YbTPa3BYKO-
BOr0 MCCNegoBaHus, aBTOPbl yKa3biBAlOT Ha
TO, 4TO nosHas pe3opbumsa HabnwpaeTcs
B cpegHeM 3a 3 ropga. lNpumevarenbHo, 4TO
B ypHane JACC: Cardiovascular Interventions
3a 2014 r. ectb NybaAmkaumsa O KJIMHUYECKNX
ucnblTaHUax OMopesopobupyemMbiXx BHYTPUCO-
cyancTbix kapkacoB Igaki—-Tamai® gns 6egpeH-
HON apTepun C OAHHbIMU 12-MEeCA4YHOro Km-
HM4eckoro HabnaeHus (9).

Janee nocneposanu nyénukaumm o cepum
KJIMHNYECKUX UCMbITaHM Bruopesopburpyemblx
BHYTPUCOCYOAUCTLIX KapkacoB Absorb (Absorb,
Abbott Vascular). Matepuan 6uope3opbupye-
Moro cteHta Absorb coctout 3 L- (PLLA)
(neBoCTOPOHHUI nU3omMep) n D- xmpanbHbIX
(PDLLA) (npaBOCTOPOHHUX M30MepP) Nnonnme-
POB MOJZIOYHOMN KMCAOTbl B COOTHOLWEHUN 1:1.
Bpems nonHo pesopbumn PDLLA cocTaBnseT
9 mec, a PLLA - 36 mec. B npouecce pe3op0b-
umm oba 3TUX BELLECTBA MOPOJIN3NPYIOTCS
[0 MOJIOYHOW KMCNOTbI, KOTOpas 3aTeM yTu-
nmsunpyetca B umkne Kpebca (22-24). B kaye-
CTBE LMUTOCTATUYECKOro npenaparta MCMosib-
3yeTca aBeponumyc. CornacHo AaHHbIM Mpo-
nasogmtens, npumepHo 80% umTocTaTMKa
BbloenaetTca B TedyeHue nepBbix 30 OHeWn,
a octanbHble 20% — 3a 4 mec.

B cBa3n ¢ Tem 4Tto matepuan Guopesop-
OVpyemMoro BHYTPUCOCYAMCTOroO Kapkaca —
MONMMEP MOJIOYHOW KMUCOTbl — PEHTrEHOHEe-
raTMBeH, T.e. HEBUOUM MPU PEHTIEHOCKOMNUM,
ONS TOYHOW HaBuraumm npu uUMnaaHTaymum
Kapkaca y MpOKCUMaSIbHOrO U AUCTaNbHOro
KpaeB yCTaHOBMEHbI TUTAHOBbLIE PEHTIeHoNo-
3UTUBHbIE MeTKK. KpomMe Toro, peHTreHOKOH-
TpacTHble TUTAHOBbIE METKWN NO3BOJIAIOT BbIsi-
BUTb MECTO, Kyaa Obln ycTaHOBNEH buope3op-
OnpyeMblii BHYTPUCOCYAUCTLIM Kapkac npuv
KOHTPONIbHOW KOpOHapoaHruorpadpun, nocne
TOro, Kak BECb NOJIMMEP Kapkaca pe3opobunpy-
eTcsa. B xone peTpocnekTUBHOro aHanmsa
JaHHbIX MYJbTUCMINPAaNIbHON KOMIMbIOTEPHOM
Tomorpapum (MCKT), nony4eHHbIX B Xoae
nccneposaHunm Absorb Cohort A n Absorb
Cohort B, 6bI710 ycTaHOBMIEHO, 4YTO 4epe3
18 mec nocne nvnnaHTauum 6uopesobupye-
MbIX BHYTPUCOCYOMUCTbIX KApPKacoB PEHTreHo-
KOHTPaCTHblE METKM HE MOABEPXEHbI ANCO-
Kauum B pesynbTaTe pe3opbunn matepuana,
HECMOTPSA Ha onaceHusd, 4To B pe3ynbrate
OTpbiBa OT pPe30pObuPOBAHHOINO0 OCHOBaAHUS
OHM MOTYyT CcTaTb MNPUYMHOW BSMbonuu Aauc-
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Absorb Cohort A (13)

The Absorb Cohort A — 3To npocnekTUBHOE
HepaHOOMU3NPOBaAHHOE uccnenoBaHne 6es
KOHTpONbHOM rpynnbl. OueHrBanack 6e3onac-
HOCTb NpUMeHeHns Brnope3opburpyembix BHY-
TpucocyamcTbix kapkacoB Absorb (Absorb,
Abbott Vascular) B neyeHumn nwemmyeckmii 60-
nesnn cepgua. lNepeas ¢asza uccnenosaHud
6bina npoeepeHa B 2006 r. Torga 6bino npo-
onepupoBaHo 30 naumeHToB. Ona auHamunye-
CKOro HabnoaeHusa 6bi10 AOCTYNHO 29 nauu-
€HTOB, MOTOMY 4YTO OAVH NaUMEHT noanucan
0TKa3 OT JasjibHelLlero y4actusi B uccnegosa-
HUK. NocneonepaunoHHoe HabnaeHne npo-
BOAMOCH Yyepes3 1 roa — 2 naymeHTa ymepnm
OT HecepaeyHbIX NPUYMH: 1 OT HEXOOXKUHCKOM
numMmdomsbl Ha 888-11 aeHb, BTOPO — OT nepdo-
paumn gseHaguaTUnepCcTHOM Knwku Ha 706-in
OeHb nocne mMmnnaHtaumm 6umopesopbupye-
MO0 BHYTPUCOCYANCTOro kapkaca. 3adukcu-
poBaH 1 cny4yan no KoHe4yHon Touke (3,4%) —
Ha 46-1 OeHb nayMeHT NOoCTYynui C KJINHUYe-
CKON KapPTUHOW OCTPOro KOPOHAPHOro CUH-
ApoMa, B aHanm3e KpPOBU TPOMOHUHbI Oblnn
cnabononoxutenbHbiMu. pn KopoHaporpa-
dun 6bI10 3adukcmpoBaHo 42% pecTeHO30B
B OGuopesopbupyemMomM BHYTPUCOCYAUCTOM
Kapkace. 3a BeCb nepuop HabnoaeHUs He 3a-
pPerncTpmMpoBaHO HXU OOHOrO clyyas Tpomb0o3a
B kKapkace. Ha 18- mecsau npounssegeH MCKT-
KOHTponb 25 naumeHtam. OKT n BCY3U yepes
2 roga nNpoaeMOHCTPMpPOBannM BOCCTaHOBIE-
HMe Ba30OMOTOPHOW (PYHKLMU N NO3JHEE yBe-
JM4eHmne npoceeTa cocyna. HeuHBasmBHOe
nccnepoBaHve GyHKLUMOHAIbHONO Pe3epPBHOI0
kpoBoToka ((PPK) 6bin0 nponsseneHo y 18 na-
umeHToB: aucTtanbHo PPK coctaBun B cpen-
Hem 0,86 (IQR 0,82-0,94).

Absorb Cohort B

Btopasa ¢asa uccnepoBaHusa (koropta B)
Obina Hayata B 2009 1., n B Hee Bowen 101 na-
umeHT. MaTtepuan ckadpdonga o1 moandu-
LMPOBaH O/ YBENMNYEHUS paananbHOM XecT-
kocTu. Y nepBbix 45 naumeHToOB nNpoBegeHune
KopoHaporpadun 66110 3anaaHpoBaHO Yepes
6 Mec u 2 roga, y ocTalibHbiX 56 — 4yepes
1 n 3 roga. B nepBon rpynne KpaeBon CTEHO3
Obin 3adukcupoBaH 4Yepes 6 mec y 1 naymeH-
Ta. Mo paHHbiM BCY3W n OKT 6binio 3apern-
CTPUPOBAHO YMEHblUeHVe nnowaam ckadp-
donpa Ha 2%, NO3OHAS NMOTEpPs NPOCBETA Ha
0,19 £ 18 MM 1 pecTeHo3 Ha 5,4%. lMpun OKT
oTmMevanacb aHpoTennsauns B 96,8%. Manb-
no3numns xoTa Obl OAHOW CTpaTbl, NMEpPBOHA-
YyasibHO OTMe4YeHHasa y 12 naumeHToB, Ha KOH-

Tpone Obina noaTreBepXxaeHa Tofibko y 3 (26).
Bo BTOpOW rpynne: ymeHbLUeHVe nowann Ha
16,8% npu BCY3U n npmn 20% no OKT n nosa-
HA4a noTepsa npoceeTta Ha 0,27 = 0,32 mm, cTe-
HO3 Ha 1,94% (BCY3W1). OHpoTennsaums oT-
Meyanacb B 96,69%. Manbno3numns xoTsa Obl
ofHom ctpatbl 12, Ha kKoHTpone 4 (27). Y 3 u3
101 naymeHTa oTMeYanocb NOBbILIEHNE Cep-
OeYHbIX MapkepoB 1 y 3 ObINO npounsBegeHa
noBTOpHasa peBackynapusauusa (5,9% KoHeu-
Hada To4ka) (17, 26).

UccnepoeaHue Absorb Extend

Bcnepn 3a nccneposanuamm Absorb Cohort
A n B B HacTodLLee BpeMsd NPOBOAUTCS UCCTe-
nosaHue Absorb Extend. 910 MynbTULEHTPO-
BOE HEpaHOOMU3NPOBAHHOE WCCedoBaHMe
6e3 KOHTPObHOM rpynnbl. B Hero 3annaHupo-
BaHO BkItouYUTb 800 nmauymeHToB M3 100 knu-
HUK. M3 H1Xx y 50 naumeHTOB 3annaHnpoBaHa
yCcTaHOBKa ABYX CTeHTOB BHaxnecT, y 100 na-
LMEHTOB 3anjaHnpoBaHo npoeseneHne MCKT-
KOHTpONA. [aHHble 3Tux AByxX NoAarpynn no
nnany 6yaoyT aHanM3npoBaTbCs OTAeNbHO. Ha
HacTosWee BPEMS €CTb NpenBapuUTesibHbIE
pesynbTaTbl UCCNeaoBaHms Mo nepebiM 512 na-
uneHtam. CornacHo Hemy, 6bino 8 cnydaeB
MHPapKTOB MMUoOkapana ©6e3 ob6pa3oBaHus
Q-3ybua (NQMI) B TedyeHne nepBbiX 7 OHEWN,
a Takke 3 cnydas QMI B TeueHne 30 gHen
(cymmapHo — 11 (2,1%) nauneHTOB MO KOHEY-
HoW Touke 3a nepsble 30 gHen. 2,9 n 4,3% 3a
180 1 365 gHeln cooTBETCTBEHHO (24).

Absorb Il — 370 Takke MyNbTULEHTPOBOE
paHoOMU3NPOBAHHOE MCClegoBaHue, cpas-
HuBatwLee Absorb BTOporo nokoneHus ¢ Xie-
nce — 3BEPONIMMYC-COAEPXAaLMM MeTanm-
Yyeckum CcTeHToM. Bcero 3annaHmpoBaHO
BKJIIOYNTb B nccnenoBanme 501 naupeHTa npu
cooTHowweHnn Absorb: Xience 2:1. Nocneone-
pauyioHHOe HabngeHue 3aniaHUpPoBaHO Ha
30-in, 180-1 aHn n yepes3 1, 2 n 3 roga.

Absorb Il

OTO KpynHOE MNPOCMEKTUBHOE PaHOOMU3N-
pPOBaHHOE MYJbLTULEHTPOBOE UCCegOBaHME,
nposegeHHoe B CLUA ¢ uenblo nonyvyeHus
paspeLlleHns Ha KJIWHUYECKOE MPUMEHEHME
ovogerpagmpyemMblx BHYTPUCOCYOMUCTLIX Kap-
kacoB Absorb (28, 29). 2008 nauueHToB CO
CTabuNbHON CTeHOKapauen Oblnn cnyyariHbiM
obpa3oM pasgeneHbl Ha 2 rpynnbl B COOT-
HoweHun 2 : 1. MNMaumeHTam NepBoOn rpynnb
ObIIN UMMNAHTMPOBaHbl bnopesopbupyemblie
BHyTpucocyaucTble kapkacbl Absorb (Abbott
Vascular), BTOpon — 3BEPOSIMMYC-MOKPbITHIN
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Puc. 2. NlHayBuayanbHble KOMMNOHEHTLI KOHEYHOM TO4YKM nccnenoaHma Absorb 11l (28).

CTeHT Xience. 3a NepBUYHYIO KOHEYHYIO TOYKY
Oblna nNpuHATa KOMOMHaAUMSA U3 cephaeudHbIX
cMepTen, HpapKTa Mmokapaa Cc NopaxeHnem
CTEHTUPOBAHHOW apTepPUU 1 NOBTOPHAas peBa-
CKynsipu3auns, Bbi3BaHHas nwemmen. pynnol
nauyeHToB OblNM OgHOPOAHbIE. EAMHCTBEHHbBIM
npouenypHbIM OTIVYMEM 9dBnsgnacb 6Gonee
yactaa nocrtounartauus B rpynne Absorb
(65,5% npotme 51,2%, p < 0,001). CornacHo
pesynbTatamMm uccnenosaHus, Absorb okasan-
ca “He xyxe”, yem Xience, 4acToTa KOHEYHOW
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TOYKM COCTaBula COOTBETCTBEHHO 7,8 1 6,1%,
nosepuTenbHbin nHTepsan —0,5-3,9 (p =0,007).
Pesynbratbl Mo MHAMBUAYaNbHBIM KOMMOHEH-
Tam OoToOpakeHbl Ha puc. 2.

Absorb Japan (30)

Absorb Japan - 3TO MyNbTULLEHTPOBOE
cnenoe paHgoMnU30POBaHHOE MPOCMNEKTUBHOE
nccrnegoBaHme, NpPoBeaeHHoe B AnoHuM ans
noJslydeHud Oornycka Kk ncrnonb3osaHuio Abosrb
B 3TOW cTpaHe. [lpoBoAuMnOCb CpaBHEHUE

10 HR [95% CI]=1.18 [0.31, 4.57], p = 0.81

ID-TLR, %
[&)]

1 1 1 1 1
0 60 120 180 240 300 360 420
The post index procedure

HR [95% CI]=1.01[0.18, 5.49], p = 0.99
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Puc. 3. Absorb Japan.
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cteHTOB Absorb (Abbott Vascular) ¢ kobanst-
XPOMOBbBIM 3BEPONIMMYC-MPONUTAHHBIM CTEH-
TOM (Ha3BaHWE CTEHTa B UCCNeaoBaHUM He
ykazaHo, o6o3Havaetca CoCrEES), panoomun-
3aumsa nposoAmnacb B COOTHOWEHUM 2: 1.
Bcero BknioyeHo 400 naumeHToB, U3 HUX 266
naymeHTam Obliv UMMNAHTUPOBAHbLI CTEHThI
Absorb, 134 — CoCrEES. B kadecTBe nepBuy-
HOWM KOHEYHOW TOYku Oblfna B3sTa COBOKYM-
HOCTb CepAeyHbIX CMepTen, NHPaAPKTOB MUO-
Kapaa 1 MoBTOPHbIX PEBACKYAAPU3ALINIA B TOM
Xe CerMeHTe, BbI3BaHHbIX WLIEMUEN.
BTopunyHOM KOHEYHOIM TO4YKOW Oblna NpuHaTa
no3aHasa noTepsi NpoceBeTa Npu aHrmorpadu-
4eCckoM KOHTpone 4yepe3 13 mec. Hepes 12 mec
B rpynne 6mnope3opbupyembix KapkacoB Ha-
ontopanock 4,2% 1CxoOoB NO NEPBUYHON KO-
He4yHow Touke npoTue 3,8% B rpynne CoCrEES.
MosaHsaa noTtepa npoceeTa 4Yepesd 13 mec npu
aHrnorpad®mMyeckomM KOHTpOJsie cocTaBuna
0,13 £ 0,30 mm B rpynne 6mope3opbupyembix
kapkacoB n 0,12 + 0,32 mm B rpynne CoCr-
EES. Ha puc. 3 npeacTtaBneHbl MHAVMBUAYyanb-
Hbl€ KOMMOHEHTbl KOHEYHOW TOYKMU.

Absorb China (28)

MpocnekTMBHOE paHOMU3UPOBAHHOE KIIMHN-
yeckoe mccnepoBaHue, nposegeHHoe B Kutae
ONS NoNny4YeHus paspelleHns NPUMEHEHUS
6rope3opbmpyemMbiX BHYTPUCOCYOUCTbLIX Kap-
KacoB B aTon cTpaHe. 480 nauueHToB Obin
pPaHOOMM3NPOBAHbI HA 2 rpyrnnbl B COOTHOLLE-
HUK 1:1. B akcnepumMeHTanbHOW rpynne 6bin
VMMNJIaHTUPOBaHbl Guope3opbupyemMble BHY-
TpucocyancTble kKapkacbl Absorb, a B kKOH-
TPOJSIbHOM — CTeHTbl Xience V. B kadecTBe
KOHEYHOW TOYKM BbINIO NPUHATO CYMNTATb YMEHb-
LueHne nouiaam nornepevyHoro ceveHus donee
yem Ha 0,15 MM2 Npy KOpoHapoaHruorpaduye-
CKOM KOHTpoe yepe3 1 rog nocne nmnnaHrta-
M1 6rope3opbrnpyemMoro BHyTPUCOCYANCTOro
kapkaca. [lo peaynbratamMm uccnenoBaHus
YMEHbLUEHNE MAoWaan NpocBeTa COCTaBUIIO
0,19 £ 0,38 MM? B aKCNepUMEHTaNbHOM rpynne
npotmne 0,13 £ 0,38 MM? B KOHTPOILHOW Fpynne
(p =0,01). B xone uccnenoBaHus He ObIIO 3a-
PErMCTPMPOBAHO HM OAHOrO ciny4yas Tpombo3a
B TedeHne 1 roga HabnoaeHus.

The AMC Single Centre Real World PCI
Registry — 310 npocnekTMBHOE KIMHUYECKOE
nccnegoBaHme 0e3 KOHTPOJIbHOM Trpyrnmbl,
npoeegeHHoe B AKageMUYECKOM MeOULMH-
CKOM UeHTpe AMcTepagama B nepuoa ¢ 2012 no
2013 . CymmapHO ObIIO NpoonepupoBaHoO
135 naumeHToB, N3 KoTopbIX 54 (39%) Cc OCTPbIM

KOPOHapHbIM CUHAPOMOM (13 HUX 13% ¢ ocT-
pbiM MHPAPKTOM MK1oOKapaa ¢ NoAbEMOM cer-
MeHTa ST). Bcero OblJ1I0 MMMNAAHTUPOBAHO
159 6uope3opbrpyemMbix BHYTPUCOCYOUCTbIX
Kapkacos, n3 koTopbix 102 B CNOXHbIX y4acCT-
kax (tTmna B2 mn C). KonuuectBeHHass KOpo-
HapoaHrnorpadws BbigBMUAA CPEOHUM NPUPOCT
npoceeta Ha 1,37 = 0,53 mm. AHruorpa-
duryecknin ycnex obin gocTUrHyT B 152 (96%)
cny4dasnx. 97% nauneHToB NOCTYMUN B KIIMHU-
Ky MOBTOPHO 4epe3d 6 Mec OJ/11 KOHTPOJIbHOro
nccrnegoBaHud. PesynbtaTt no KOHEYHOWM TOYKE
Habnopanca y 8,5%, na kotopbix B 3,0% Obin
3adpumkcmpoBaH uHPapkT Muokapaa, 3,0%
Tpomb6030B B B1Ope30pbrpyeMoM BHYTPUCO-
CyaouCcTOM kapkace, 6,3% nOBTOPHbIX peBa-
CKynapusauunii, Bbi3BaHHbIX BO3BPATOM CTe-
HOKapauu.

Italian Diffuse/Multivessel Disease
ABSORB Prospective Registry
(IT-DISAPPEARS) (31)

OTO NPOCNEKTUBHOE MYNLTULEHTPOBOE UC-
cnepoBaHne 6e3 KOHTPOJIbHOW rpynnbl, Hava-
Toe B 2015 . B VItanun C uenblo nU3y4eHud
6e3onacHocTM Buope3opbupyemMbiX BHYTPU-
COCyauCTbIX kapkacoB Absorb npu neudeHun
CNOXHbIX nopaxeHui. MNpoeoantca B 50 knu-
Huyeckmnx wuHcTUTyTax Wtanun. Kputepun
BKJIIOYEHUS: NAUNEHTbl CO CTabWAbHOM N NPO-
rpeccupytoLLein CTeHokapanen, C MHOrococy-
ONCTBIMMN MU NPOTAXEHHBIMU NOPaXEHUAMM
(c mnmHo nopaxeHua donee 24 mm). KnuHn-
4YEeCKMI KOHTPOJIb 3anjiaHMpPOBaH Yepes 5 fneT.
B kayecTBe NepBMYHOM KOHEYHOW TOYKM Npu-
HATO cYMUTaTb CYMMapPHYIO 4aCTOTy CEPAEHHOMN
CMepPTU, HedaTabHOro nHpapkTa Mmokapaa,
CBSAA3AHHOr0 CO CTEHTUPOBAHHLIM COCYOOM,
M MOBTOPHOW peBackynapuaaumm B TOM Xe
CerMeHTe, Bbi3BaHHOW nwemmen (31).

BuopesopOupyemblie kKapkachbl

M KOHUenuusa pereHepaTUuBHON XUPyprum

JaHHble nccnenoBaHnii, ykasaHHbIX B npe-
Oblayluiem pasgene, Nno3Bofdl0T caenaTb cne-
ayiouive BbiBOAbI:

1. Buopesopbupyemble kapkacbl obecne-
4YMBaOT AOCTATOYHYIO MOAAEPXKY COCYANCTOMN
CTeHKU nocne nposegeHuns HYKB.

2. Mpouecc 6Owvoperpagaunn nNpuUBOOUT
K ocnabfieHno XPOHNYECKOro BocnannTesibHo-
ro Npougecca B COCyauCTOM CTEHKE.

3. Bruopezopburpyemble BHYTPUCOCYANCTLIE
Kapkacbl MO3BOASIOT NPOBOAUTb MOBTOPHbIE
3HO0BACKYNSPHbIE U XUPYPrMYecKmne peBacky-
napusaunm B ciyvyae pecTeHO30B.
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4. buopesopburpyemMble BHYTPUCOCYOUCTbIE
Kapkacbl He CO34alT NMOMEX AJIT HEMHBA3MUB-
Hbix unccnegosaHun (MCKT n MPT) cocynos
cepaua.

MIHTepecHble JaHHblIE NPUBOASTCA B UCCe-
nosaHum Absorb Cohort A (13) — yepe3 2 roga
nocne wumnaaHtTaumm 6rnopesopbupyembix
BHYTPMCOCYAUCTbIX KapkacoB B Moarpymnne
nauMeHToB MPOBEAEHO UCCNeLoBaHME Ba30-
MOTOPHOW PYHKUMKX. 9 NaumeHTam npoBeaeHa
npoba c aueTUNxXoJsIMHOM, BasogunatTauums
bonee 3% oTmeyeHa y 5 nauueHToB. lNMocne
BBEAEHUS HUTPOIMULEPUHA NOJIyYEeHO 3HA4YU-
TenbHOEe pacluMpeHue cermeHTa ¢ 6uopesop-
O6UpyeMbiM BHYTPUCOCYAUCTbIM KapKacoM.
7 naumeHTam npoBeaeHa npobda ¢ MeTurpenn-
HOM — BbIFIBfIEHA 3Ha4YMTesbHas BA30OKOH-
CTPUKUUS CErMEHTa C paHee MMMAAHTUPOBAH-
HbIM 6MopPe30pPObUPyEMbIM BHYTPUCOCYONCTbLIM
Kapkacom. OTu pe3ynbTatbl NOATBEPXAAIOTCS
aHanornyHbIMM nNpobdamm y naumeHToB 13 uc-
cnepoBaHus Absorb Cohort B Ha 12 mec (27).
B ceHTa6pbCcKkOM BbiNycke XypHana Eurointer-
vention 3a 2016 r. NpuBOOATCA pe3ynbraTthl
NCccnegoBaHns NMaumMeHToB M3 MCCNenoBaHUS
Cohort A 4yepes 5 net nocne uvMmnaaHTauuun
6rope3opbrnpyemMbix BHYTPUCOCYOAMUCThIX Kap-
KacoB. AHaNOrM4yHo c uccnepoBaHuem (13)
nauyieHTamMm NpoBOAUINCbL BHYTPUCOCYOUCTOE
nccnegoBaHMe C NOMOLLBIO  yibTpasByka
n OKT, nocTtpoeHne BMpPTyasbHOM MMCTONOMmn
N TECTbl HA Ba30peakTUBHOCTbL (32). Bocbmu
13 16 NnauyeHTOB KOropThbl MPOBEAEHA KOPOHa-
poaHruorpaduns ¢ BHYTPUCOCYAUCTOW Bu3ya-
nusaumen. bbino BbISBAEHO yBENMYEHUE MPO-
CBeTa MO CPaBHEHUIO C aHaNOrMYHbIM OBYX-
NeTHUM KoHTponem: 2,14 + 0,38 MM npoTuB
1,95+ 0,37 mm; p = 0,09 (32). JanHble BCY3U
nokasasnn yBennyeHne MakCrmanbHOM NnoLa-
oy npoceeTta (6,96 = 1,13 MM?2) N0 CpaBHEHMIO
Cc 6-mecsa4HbIM yBenmndeHuem (6,17 = 0,74 mm?;
p = 0,06) n aByxnetHum (6,56 = 1,16 Mm?;
p = 0,12) B ocHOBHOM Onarogapsi ctabuiib-
HOMY YMEHbLUEHUIO NJIOWaam aTepoCcKnepoTu-
4eckon ONSAWKM Ha NPOTSXEeHUU uccnegosa-
Hus (9,17 = 1,86 Mm? npoTue 7,57 + 1,63 MMm?2
cooTBeTCcTBEHHO; p = 0,03) (32).

MpuBeneHHbIE OaHHbIE CBUAOETENbCTBYIOT
0 BOCCTaHOBNEHUM DYHKUUN SHAOTENUS NOCne
MMniaHTaumm 6nopesopbrpyemoro BHYTPWU-
COCYAUCTOro Kapkaca, 4To NO3BOJISET OTHECTNU
METO/A, NNeYEHNS paccacbIBaOWMMUCA BHYTPU-
COCYOMCTbIMM KapkKacamMn K MPUHLUNNANBbHO
OPYyron kateropmm B OoTAnyme oT TPaauLMOH-
Hbix YKB ¢ MeTanimyeckmmm cTeHTamu.

Buopesopoupyembie
BHYTPUCOCYAUCTbIE KapKacChbl.
HepocTtaTtku

HecmoTps Ha Bce BbllleckasaHHoe, buope-
30pbupyemMbie BHYTPUCOCYOUCTbIE KapKachl
Takke ob6napaloT pPSaOM  NOTEeHUMaNbHbIX
HeaocTaTkoB. Hanbonee KpUTUYHBIMU N3 HUX,
Mo HalwlemMmy MHeHuto, SBNAITCA cnabasa paau-
anbHasa XecTKOCTb 6anok kapkaca 6ropes3op-
6bupyemMoro martepuana, a Takke XPYrnKoCTb
(HepocTaTo4yHas 9nMacTUYHOCTbL) Monumepa
MOJIOYHOW KMNCIOTbI MO CPaBHEHUIO C KOOanbT-
XPOMOBBIM CMJIaBOM TPaANLMOHHbLIX CTEHTOB,
nenawoliass BOSMOXHbIMW NepenomMm U Murpa-
LMIO CTpaT CTEHTa C MNocfieayloumMmM PUCKOM
Tpombo3sa (30, 33, 34).

B wuccneposaHum Absorb Cohort A (35)
ObIN10 BbISIBJIEHO 3HAYMMOE OCTPOE U No3gHee
(4yepes 6 mec) anacTuyeckoe cnageHme npo-
CBeTa cerMeHTa, Ha OCHOBaHMK Yero Obin coe-
NnaH BbIBOO O HeOOCTaTO4YHOW paauvanbHon
XECTKOCTU B1ope3o0pbrpyemMoro BHyTPUCOCY-
amncToro kapkaca. C uenbio yBenmdeHns paan-
anbHOWM XEeCTKOCTU, a Takxkxe Oas yayylieHus
pacTaxumMmocTn 6e3 pucka nepenoma ctpart
NPON3BOAUTENN MOLWAN MO MYTU YTOJLLEHUS
6anok kapkaca. [lony4yeHHbIi B pe3ynbraTte
Absorb cTtanu HasbiBaTb Bepcuen 1.1 (29).
HecmoTpsa Ha 9TO, NPOM3BOAUTENN KAaTErOpu-
YeCKM He pEeKOMEeHAylT nepepacTarvBaTb
6uope3opbnpyeMbIi BHYTPUCOCYAUCTLIN Kap-
kac 6onblie 4yem Ha 0,5 MM OT HOMUHANBHOIO
pa3mepa B CBA3WN C OOMbLUOA BEPOSATHOCTbLIO
nepenoma 6anok Kapkaca.

TonwmHa 6anok kapkaca Absorb 1.1 co-
ctaBnget 0,15 MM (On9 cpaBHEHUSA TOJILLMHA
cTtpaTt cTteHTta Xience 0,081 mm, a 6uope-
30pOupyeMoro BHYTPUCOCYAMCTOrO Kapkaca
Igaki-Tamai® 0,17 mm. lMepBble MeTanmMye-
CKNEe CTEHTbl TOXe MMeNu TOJILLMHY, conocTa-
BMMYIO C TOJILLMHOMN COBPEMEHHbLIX B1ope3op-
oupyemMbix kapkacoB (36)). TeopeTudecku
6onbwaga ToawmHa cTpat kapkaca Absorb
nenaet ero 6osiee TPoMOBOreHHbIM. MI3BeCTHO,
4YTO CTEHTbl C TONWWHOW cTpaTbl 0,162 MM
B 1,5 paza yauie noaBepxeHbl Tpombo3am,
4yeM CTeHTbl Co cTpaTtamu TonwmHomn 0,081 mm
(p < 0,001) (37). OgHako ecTb 3KCNEPUMEH-
TanbHble MccnengoBaHus in Vvitro, KOTopble
[00Ka3blBaOT, 4YTO CTpaTbl CTeHTOB Absorb
He saBnsTCA 6onee TpomMbBOreHHoiMn (36).
B0o3MOXHO, 3TO CBA3aHO C TeM, YTO LMUTOCTa-
Tnyeckoe nokpbiTMe 6Mope3opbrnpyemMoro
BHYTPUCOCYOMCTOrO Kapkaca yMeHbLUAET PUCK
TpomM6030B (37). C apyroin CToOpoHbI, bonbLLadA
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ToNwmMHa 6asoK KapkacoB NPUBOOUT K anbTe-
paunm aHOOTEeNManbHOro cABura Hanpsxe-
HUS — YBEJIMYEHUID HanpsXxeHus casura
B BEPXHEN Touke 6anoK U YMEeHbLLEHUIO Hanpsi-
XEHUSA cOBUra B HUXHEW Touke, YTO MOXeT
npoBouUMpOBaTbL arperaymio TPOMOOUUTOB
(38). CyliecTBylOT onaceHus, 4TO ydacTkamm
Hanbonblen TPOMOOreHHOW Yyrpo3bl MOryT
cTtaTb obnactu nepexnecrta AByX COCeOHUX
Ouope3opbmpyeMbiX KapkacoB, Tak KakK CyM-
MapHasa ToswyHa 6anok 6yaeT CoOCTaBNATb yXKe
0,3 MM (36). bonee Toro, akcnepMeHTanbHble
1nccnenoBaHus Ha CBUHbAX NMokasasnun, 4To BOC-
CTaHOBJIEHME HEOUHTUMAIbHOIO Cosi B TaKUX
yyacTkax 3agepxumBaeTcs Ha 30 gHen, 4To 3K-
BUBANEHTHO NpuMepHO 90 AHAM OTCPOYEHHOIO
BOCCTaHOBJIEHUS SHAOTENMNASIBHOIO CNOS Y Ye-
noseka (39). BeposaTHO, 3TO 1 NOCYXWU0 Npun-
YMHOW TOro, YTO NPOMU3BOOUTENN KaTeropuye-
CKN HE PeKOMEHAYIOT UMMIaHTUPOBAaTb Kapka-
cbl Absorb BHaxnecT (40).

Mpobnema MexaHn4eckuii XPynkocTu Mnpwu
nepepacTaXeHMn 0COOEHHO akTyasllbHa MU3-3a
pPEeHTreHoOHeraTuBHbIX CBOMCTB Ounope3opbu-
pyeMbIx KapkacoB, B pe3ynbraTe yero gedop-
MaLMs Kapkaca MOXeT oka3aTbCsl BOBPEMS He
BbIIBJIEHHOW MPU PEHTreHOoNI0OrM4eckoM WUc-
cnepoBaHumM npu umnnantTauum (2). Kpome
TOro, BOBpEMSI He AuarHoCTUPOBAHHbIM MO-
XEeT oKasaTbCs HepocTaTO4yHOe packpbiTue
Ouope3opbupyemMoro kapkaca, npusogsiiiee K
Manbno3nuun — gmacrtasy Mexay coCcyanucTon
CTeHkoOW n 6ankamMmu Kapkaca, 4To co3pgaeTr
NPeanochikKM Ans ocTporo Tpomboza (41).
Tak, B xypHasne Circulation 3a 2011 r. aBTOpPbI
yKasbiBalOT, 4YTO CTEHTbl C MaJibNo3nLNEN
B 1,58 pasa uyauwe (p = 0,001 ) noaBep>XeHsbl
TpoMb0O3aM, a CTEHTbl, MMMNAHTUPOBAHHbIE
BHaxnecrT, — B 2,32 pasa yawte (p < 0,001) (37).

BmecTe ¢ Tem maTtepuan 6uopesopbupye-
MOro BHYTPUCOCYAMCTOrO Kapkaca sIBASieTCs

NpoHVUaeMbIM AJ19 CBeTa, NpeaocTaBnss nae-
afbHblE YCNOBUA OJ11 UCCNeAoBaHUS C MOMO-
wbto OKT (42).

CnocoO6bl yay4LueHUs KIIMHU4YeCKNX
pe3ynbTaToB UMIJIaHTaUUN
Onopes3opoupyemMbIx

BHYTPUCOCYAUCTbIX KAPKacoB

B cBfi3n c pacTywmm KOJIMYECTBOM WUM-
naaHTMpyeMbix 61nope3opbrpyemMbix KapkacoB
BO3HMKAIOT BOMPOCHI O BbIOOpE ONTHManbHOMN
TaKTUKM YCTAHOBKM KapkacoB (43).

MN3BECTHO, 4TO HEOopPacCKpPbITUE CTEHTOB,
Manbno3numsa CcTpat, nponanc TKaHen 4yepes
AYEeNKU CTEHTOB TMPUBOAAT K YBENNYEHUIO
cny4yaeB TPOMOO30B U PECTEHO30B B CTEHTE
(44-47). Ncnonb3oBaHWe BHYTPUCOCYOMUCTbIX
MEeTOa0B Bu3yanmsauuu, B HacTHocTn BCY3U,
B KQ4eCTBe KOHTPOAS Npu UMMNAaHTauum Tpa-
ONUNOHHBIX LEeNbHOMETaNIMYECKUX N MOKPbI-
TbIX CTEHTOB MO3BOJIIET YMEHbLUNTbL KOJNYe-
CTBO PECTEHO30B M YMCJIO MOBTOPHbLIX peBa-
ckynapudauun (47, 48-52). lMoasuBLuniics
nosaHee meton OKT 6Gnaromoaps BbICOKOM pas-
pellatoller cnocobHOCTM No3BonsieT ¢ 60sb-
e TOYHOCTbIO BbIIB/IATb U OLLEHMBATb Takue
AABNEHUS, Kak KpaeBas Auccekuus, TPomb603
B CTEHTe, Nposianc TKaHen, nepenom 1 mMasb-
nosuums ctpar (53-55). TouHOCTb U pa3pelua-
towass cnocodbHocTb OKT HacCTONbKO BENUKWU,
4YTO MOSIBUIOCb MOHSATME BUPTYasIbHOM FUCTO-
norun (42, 56-59). Takke 6b110 NOKA3aHO, YTO
ncnonb3oBaHue OKT npu CTeHTUPOBaHUK Tpa-
ONUNOHHBIMW CTEHTaMM YNyyllaeT KINHU4Ye-
ckum ncxog, (43, 60). Micnonb3oBaHme e MeTo-
na OKT B kayecTBe KOHTPOJIbHOIO nccnenoBa-
HUS1 BAVSET Ha MHTPAONEPAUMOHHYIO TaKTUKY
B 40% (61). NocnenHee yTBEPXOAEHNE HALLWIO
CBOE MNOATBEPXAEHME B MNoOcnenywmx nyb-
nukauymax (59, 62).
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The advent of the newest bioresorbable in-
travascular scaffolds is called the start of a new
era in interventional cardiology, the fourth revo-
lution in endovascular surgery (1, 2). However,
the same terms had been applied to the start of
clinical use of bare metal stents (BMS) (3), and
some 10 years later — of drug-eluting stents (4).
To date, the detection of the indications for per-
cutaneous coronary intervention during coro-
nary angiography leads to the implantation of
a coronary stent, ideally — with cytostatic coat-
ing. As a result, the vessel is “confined in a
metal cage for life” (5). One of the most prob-
able versions of further progressing of the dis-
ease is the increase of endothelial-neointimal
layer inside the stent, which occurs despite cy-
tostatic coating. Neointima, in its turn, can be
subject to degeneration and atherosclerosis,
up to the development of an atherosclerotic
plaque with its subsequent rupture in the stent’s
lumen. These data are provided in the works
of Nakazawa G. et al., published in 2011 and
2007 (6, 7). The Fig. 1 shows the image ob-
tained with intravascular ultrasound investiga-
tion of the left anterior descending artery of
a patient with unstable angina in 9 years after
BMS implantation (7).

Fig. 1 (7). IVUS. The upper image shows a longitudinal

section of the LAD, the double arrow marks the earlier

implanted stent. A — D: transversal sections of the LAD.

A. Proximal LAD, the arrow marks stent malaposition.

B. Minimal in-stent transversal section area — 4,6 mm?2.

C’. Eccentric plaque rupture (arrow). D. Intact
intraintimal plaque.

C”’ (magnified image). Virtual histology of the ruptured
intraintimal atherosclerotic plaque.

D’ Intact atherosclerotic plaque outside the rupture
area.

Besides, according to some authors, cyto-
static agents from drug-eluting stents disturb
the metabolism of the vascular wall causing
its degeneration and distention and lead to de-
layed acquired malaposition. This can be the
cause of late in-stent thrombosis (1).

Other more complex biomechanical process-
es inside the vascular wall also can be disturbed
after the implantation of permanent intravascu-
lar stents. Thus, the authors of the paper
“Coronary stent implantation changes 3-D ves-
sel geometry and 3-D shear stress distribution”
published in the Journal of Biomechanics
in 2000, (8) claim that the stented segments
of the coronary arteries are more subject
to restenosis in the sites of bigger disturbances
of the normal vasomotor function (9). Similar
conclusions are confirmed elsewhere by the
data of IVUS (10) and optical coherence tomo-
graphy (11). The authors of the above works
come to the conclusion, that the implantation of
a metallic stent leads to the increase of the ves-
sel curse by 120% in the proximal and by 100%
in the distal segment, which creates the prereq-
uisites for the development of asymmetric in-
stent stenosis.

Up to now, it is not fully understood, why the
stenting accelerates neoatherosclerotic pro-
cess. However it is credibly known that in the
absence of normal vasomotor function, the pro-
atherogenic mechanisms are activated, while
the anti-atherogenic mechanisms are inhibited.
Thus, the isolation of intimal RNA during experi-
mental partial carotid artery ligation in mice con-
firmed that the decreased mobility of the vascu-
lar wall accelerates atherosclerotic process by
activation of proatherogenic genes and inhibi-
tion of antiatherogenic genes, which causes
endothelial dysfunction and inflammation (12).

From this viewpoint, the bioresorbable intra-
vascular scaffolds made of plastic material are
more advantageous, as they create less defor-
mations of the three-dimensional geometry of
the coronary arteries. Theoretically, this should
contribute to the decrease of the rate of reste-
nosis (1), and after complete scaffold resorption
— to the recovery of a normal vasomotor function
(13). Practical confirmation of this suggestion
was published in “JACC: Cardiovascular
Interventions” in 2014; the authors stated that
despite the activation of proatherogenic mecha-
nisms after the implantation of bioresorbable
intravascular scaffold (BRS), due to the immobi-
lization of the vascular wall, which was quantita-
tively manifested by the decrease of endothelial
shear stress < 1 Pa on 62% of the area of the
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stented segment, after 2 years only 16% of the
area of the stented segment had shear stress <
1 Pa. It shows that after the scaffold resorption,
normal geometry and vasomotor function of the
vessel are recovered, which activates atheropro-
tective activity of the normal vascular wall (14).
Just for this reason, already after first stent
implantations interventional cardiologists could
not abandon the dreams of a temporary intra-
vascular scaffold providing mechanical support
to the vascular wall after the atherosclerotic
plaque destruction by a balloon catheter, the
delivery of a cytostatic agent and its long-term
exposition in the due site, and which will disap-
pear as soon as it is no more needed (15, 16),
and the attempts to create such stent went on
(17, 18). The main idea of the mechanism
of bioresorbable intravascular scaffold’s action
is well reflected in the title “Biodegradable
stents: they do their job and disappear (15)”.

Bioresorbable stents. Clinical trials

Japanese specialists were the first to use
bioresorbable stents made of lactic acid poly-
mer in clinical practice (19). They had devel-
oped and introduced the stent lgaki-Tamai® —
a bioresorbable intravascular scaffold made of
poly-L-lactic acid (PLLA), without drug coating,
with strut thickness of 0.17 mm. The results
of 10-years follow-up were published in 2012,
in “Circulation” (20). From August 1998 through
April 2000, 50 patients with 63 coronary arterial
stenosis had been operated. In total, 84 biore-
sorbable stents Igaki-Tamai® had been implan-
ted. During 10 years, the contact was lost with
2 patients. There was 1 cardiac death, 6 non-
cardiac deaths, 4 myocardial infarctions.
Cumulative rate of repeated revascularization
was 16% within the first year, 18% within 5 years
and 28% within 10 years. There were 2 con-
firmed cases of in-stent thrombosis: 1 suba-
cute and 1 delayed. In the latter case, the de-
layed thrombosis was related to the drug-elut-
ing stent implanted proximal to Igaki-Tamai®
stent (21).

Coronary angiographic control with IVUS
was performed in 1, 3 and 6 months after the
implantation. According to IVUS, complete
resorption was obtained on the average after
3 years. It is worth noting, that a paper pub-
lished in UACC: Cardiovascular Interventions”
in 2014, presents 12-months results of clinical
trials of bioresorbable intravascular stents
Igaki—-Tamai® use for the femoral artery (9).

Then followed the publications dedicated to
the series of clinical trials of bioresorbable in-

travascular scaffolds Absorb (Absorb, Abbott
Vascular). Absorb BRS is made of L- (PLLA)
(left-handed isomer udomep) and D-chiral
(PDLLA) (right-handed isomer) lactic acid
polymers taken in 1:1 proportion. The time of
complete PDLLA resorption is 9 months, and
of PLLA resorption — 36 months. In the process
of resorption, both substances are hydrolyzed
to the lactic acid, which is thereafter utilized
in Krebs cycle (22-24). Everolimus is used is
cytostatic agent. According to the manu-
facturer’s data, about 80% of cytostatics are
released within the first 30 days, and the re-
maining 20% - within 4 months.

As the material of the BRS - lactic acid poly-
mer — is non-radiopaque, that is cannot be
seen under X-ray, the accurate navigation dur-
ing scaffold implantation is provided by titan
radiopaque marks at the distal and the proximal
ends. Besides, these titan radiopaque marks
allow to find the site of BRS implantation during
coronary angiography, after complete resorp-
tion of the scaffold-forming polymer. Retro-
spective analysis of the data of multispiral com-
puted tomography obtained during the trials
Absorb Cohort A and Absorb Cohort B, con-
firmed that within 18 months after the implan-
tation of BRS, the radiopaque marks are not
subject to dislocation due to the polymer re-
sorption despite the fears that they could cause
distal embolism as a result of their detachment
from the resorbed base (25).

Absorb Cohort A (13)

Absorb Cohort A is a prospective non-rand-
omized non-controlled trial. It evaluated the
safety of the use of BRS Absorb (Absorb,
Abbott Vascular) used for the management of
ischemic heart disease. The first phase of the
trial has been conducted in 2006. At this time,
30 patients were operated. One of them signed
the refusal from further participation, so 29 pa-
tients were available for dynamical follow-up.
By the time of 1-year postoperative control,
2 died from non-cardiac causes: one from
non-Hodgkin lymphoma at day 888, another —
from duodenum perforation at day 706 after
the implantation of BRS. There was 1 end-
point case (3.4%) — the patient was admitted
at day 46 with clinical signs of acute coronary
syndrome, blood count revealed weak positive
Troponins. Coronary angiography showed
42% restenosis in the BRS. During the whole
follow-up period, no case of in-scaffold throm-
bosis was seen. In 18 months, a MSCT control
was conducted in 25 patients. Optical coher-
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ence tomography and IVUS performed in
2 years demonstrated recovered vasomotor
function and late increase of the vascular lu-
men. Non-invasive FFR study was conducted
in 18 patients: on the average, distal FFR was
0.86 (IQR 0.82-0.94).

Absorb Cohort B

The second phase of the trial (Cohort B),
started in 2009, and comprised 101 patients.
The scaffold’s material was modified in order
to increase radial stiffness. In first 45 cases,
coronary angiographic control was planned at
6 months and 2 years, in the remaining 56 pa-
tients — at 1 year and 3 years. The edge steno-
sis was noted within 6 months in 1 patient.
According to IVUS and OCT data, the scaffold’s
area diminished by 2%, late lumen loss was
0.19 = 18 mm, the restenosis rate was 5.4%.
OCT revealed endothelization in 96,8%. Mala-
position of at least one strut, initially found in
12 patients, was confirmed during control only
in 3 of them (26). In the second group, the area
decrease was 16,8% according to IVUS and
20% according to OCT data, late lumen loss
was 0.27 = 0.32 mm, stenosis rate 1.94%
(IVUS). Endothelization was revealed in 96.69%.
Malaposition of at least 1 strut was seen in
12 cases, during the control —in 4 (27). Cardiac
markers increased in 3 of 101 patients, and
3 patients underwent repeated revasculariza-
tion (end-point 5.9%) (17, 26).

Absorb Extend Trial

The Absorb Extend Trial is being conducted
at present, after Absorb Cohort A and B. This is
a multicenter non-randomized non-controlled
trial. It is scheduled to comprise 800 patients
from 100 clinical centers. In 50 among these
patients it is planned to implant two overlapping
BRS, and 100 patients will undergo MSCT con-

trol. According to the trial’s design, these two
groups will be analyzed separately. At present,
preliminary results are available for the first
512 patients. There were 8 cases of non-Q-
wave myocardial infarction (NQMI) within the
first 7 days, as well as 3 cases of Q-wave myo-
cardial infarction (QMI) within 30 days (in total —
11 patients for the 30 days end-point (2.1%).
2.9% and 4.3% for 180 and 365 days, respec-
tively (24).

Absorb Il is a multicenter randomized trial
comparing second generation Absorb BRS with
XIENCE - the everolimus-eluting metallic stent.
In total, the trial will involve 501 patients at
Absorb: Xience ratio 2:1. Postoperative control
is planned for the days 30 and 180, and in 1, 2,
and 3 years.

Absorb Il

This is a large prospective randomized mul-
ticenter trial conducted in the USA with the
purpose of receiving the authorization for clini-
cal use of biodegradable intravascular scaf-
folds (28, 29). 2008 patients with stable angina
were randomized into 2 groups at a ratio 2: 1.
The first group received bioresorbable intravas-
cular scaffolds Absorb (Abbott Vascular), the
second group - the everolimus-eluting stent
Xience. The combination of cardiac deaths,
target vessel-related myocardial infarction and
ischemia-related target vessel revasculariza-
tion was taken for the primary end-point. Both
groups were homogenous. The only procedural
difference was higher rate of postdilatation in
Absorb group (65.5% vs 51.2%, p < 0.001).
The results of the trial show that Absorb is not
“worse” than Xience, the end-point rate was
7.8% and 6.1%,respectively, ClI -0.5-3.9;
(p = 0.007). Fig. 2 shows the results for indi-
vidual components.

[] Absorb
B Xience

Occlusion

AMI Revascularization

Fig. 2. Individual components of the end-point of Absorb Il trial (28).
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ABSORB Japan (30)

ABSORB Japan is a multicenter blind rand-
omized prospective trial conducted in Japan for
obtaining the permission of Abosrb use in this
country. The BRS Absorb (Abbott Vascular)
were compared with cobalt-chromium everoli-
mus-eluting stent (CoCrEES) - the authors do
not specify the stent’s brand. The patients were
randomized to 2:1 ratio. In total, 400 patients
were included, among them 266 received
Absorb BRS, and 134 — CoCrEES. The combi-
nation of cardiac death, myocardial infarction
and ischemia-related repeated target vessel
revascularization was taken as the primary end-
point. Late lumen loss at angiographic control
within 13 months was taken as the second end-
point. Within 12 months, the rate of primary
end-point outcomes in the group of bioresorb-
able scaffolds was 4.2% vs 3.8% in CoCrEES
group. Late lumen loss revealed within 13
months with angiographic control, was 0.13 *
0.30 mm in Absorb group vs. 0.12 £ 0.32 mm in
CoCr-EES group. The individual components of
the end-point are shown in Fig. 3.

Absorb China (28)
A prospective randomized clinical trial con-
ducted in China in order to obtain the authoriza-
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tion for the use of bioresorbable scaffolds in
this country. 480 patients were randomized into
2 groups at 1:1 ratio. The experimental group
received BRS Absorb, and the control group
Xience V stents. The cross-section area
decrease by > 0.15 mm? at control coronary an-
giography within 1 year after BRS implantation
was taken for the end-point. The results of the
trial showed Iumen’s area decrease by
0.19 = 0.38 mm? in the experimental group vs.
0.13 = 0.38 mm? in the control group (p = 0.01).
No cases of thrombosis were seen during 1 year
of the follow-up.

The AMC Single Centre Real World PCI
Registry — is a prospective non-controlled
clinical trial conducted in Amsterdam Academic
Medical center in 2012-2013. In total, 135 pa-
tients had been operated, among them
54 (39%) with acute coronary syndrome (inclu-
ding 13% with ST-elevation myocardial infarc-
tion). In total, these patients received 159 BRS,
including 102 implanted in complex lesions
(types B2 and C). Quantitative coronary angi-
ography revealed average lumen increase by
1.37 £ 0.53 mm. Angiographic success was
obtained in 152 cases (96%). After 6 months,
97% of patients were re-admitted for the con-
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Fig. 3. Absorb Japan.
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trol. The end-point was found in 8.5% of pa-
tients, among them 3.0% had myocardial in-
farction, 3.0% had thrombosis in BRS, 6.3%
required target vessel revascularization due to
angina recurrence.

Italian Diffuse/Multivessel Disease
ABSORB Prospective Registry
(IT-DISAPPEARS) (31)

This prospective multicenter non-controlled
trial was started in Italy in 2015, for the study of
the safety of bioresorbable intravascular scaf-
folds Absorb used for the management of com-
plex lesions. It is being conducted in 50 clinical
institutions all over ltaly. The inclusion criteria
were: stable and progressive agnina, multives-
sel or extended (length over 24 mm) lesions.
Clinical control is planned in 5 years after the
procedure. Cumulative rate of cardiac death,
non-fatal target vessel-related myocardial
infarction, and ischemia-related target vessel
revascularization were taken for the primary
end-point (31).

Bioresorbable scaffolds and the concept

of regenerative surgery

The data obtained in the above trials allows
to make the following conclusions:

1. Bioresorbable scaffolds provide a suffi-
cient vascular wall support after PCI.

2. The process of biodegradation leads to
the attenuation of chronic inflammation in the
vascular wall

3. Bioresorbable intravascular scaffolds al-
low to perform repeated endovascular and sur-
gical revascularization in case of restenosis.

4. Bioresorbable intravascular scaffolds do
not create obstacles for non-invasive studies
(MSCT and MRT) of heart vessels.

Interesting data have been found in Absorb
Cohort A trial (13) — within 2 years after the im-
plantation of bioresorbable intravascular scaf-
folds, a subgroup of patients underwent the
study of vasomotor function. Acetylcholine test
performed in 9 patients revealed vasodilatation
over 3% in 5 of them. Nitroglycerin administra-
tion led to significant dilatation of the segment
stented with BRS. 7 patients underwent
methygrelin test, which revealed significant va-
soconstriction of the segment with implanted
BRS. These results are confirmed by similar
tests performed within 12 months in patients
from Absorb Cohort B trial (27). The September
2016 issue of “Eurointervention” gives the re-
sults of the control of patients from Cohort A
trial within 5 years after BRS implantation.

Similar to Absorb Cohort A trial (13), patients
were studied with IVUS and optical coherence
tomography with virtual histology and vasore-
activity tests (32). Coronary angiography with
intravascular visualization was performed in 8
of 16 patients from this cohort. Lumen increase
in comparison with 2-year control was found,
2.14 £ 0.38 mm vs 1.95 = 0.37 mm; p = 0.09
(32). IVUS revealed an increase of the maximal
lumen area (6.96 = 1.13 mm?), in comparison
with 6-month (6.17 + 0.74 mm?; p = 0.06) and
2-year (6.56 £ 1.16 mm?; p = 0.12) increase,
mainly due to the stable decrease of athero-
sclerotic plaque area during the study (respec-
tively 9.17 £ 1.86 mm? vs 7.57 £ 1.63 mm?;
p =0.03) (32).

All the above confirm the recovery of en-
dothelial function after the implantation of
bioresorbable intravascular scaffolds, which
allows to assign the management with BRS to
a category fundamentally different from the
conventional percutaneous coronary interven-
tions with the use of metallic stents.

Bioresorbable intravascular scaffolds.

Drawbacks

Despite all the above, bioresorbable intra-
vascular scaffolds have also some potential
drawbacks. In our opinion, the most crucial
among them are poor radial stiffness of the scaf-
folds struts, as well as the fragility (insufficient
elasticity) of the lactic acid polymer in compari-
son with cobalt-chromium alloy of conventional
stents, which creates eventual possibility of
scaffold’s struts fracture and migration with
subsequent risk of thrombosis (30, 33, 34).

Absorb Cohort A trial (35) revealed signifi-
cant acute and late (after 6 months) elastic re-
coil of the target segment’s lumen, which led to
the conclusion about insufficient radial stiff-
ness of BRS. In order to increase radial stiff-
ness, as well as to improve the distensibility
without the risk of strut fracture, the manufac-
turers have decided to increase the struts’
thickness. The obtained modification got the
name Absorb 1.1 (29). Despite this modifica-
tion, the manufacturers strongly recommend
not to over-distend bioresorbable intravascu-
lar scaffolds by more than 0,5 mm from the
nominal size because of high probability of
struts fracture.

The struts’ thickness of Absorb 1.1is0.15mm
(for comparison, the thickness of struts in Xience
is 0,081 mm, while in bioresorbable intravascular
scaffold Igaki-Tamai® — 0.17 mm. The thickness
of struts in the first metallic stents was compa-
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rable with present-day BRS (36)). Theoretically,
thick struts of Absorb make it more trombo-
genic. It is known, that the stents with struts’
thickness of 0,162 mm are subject to thrombo-
sis 1.5 more commonly than the stents with
struts’ thickness of 0,081 mm (p < 0.001) (37).
However some experiments in vitro have shown
that the struts of Absorb BRS are not more
thrombogenic (36). Probably, it is related to
cytostatic coating of BRS, which decreases the
risk of thrombosis (37). On the other hand,
thicker struts lead to the alteration of endothe-
lial shear stress — it increases in the upper point
of the strut and decreases in the lower point,
which can stimulate the platelets aggregation
(38). There are fears, that the area of over-
lapping of two neighboring BRS can become
the sites of the highest thrombogenic threat,
as summary struts’ thickness will be already
0.3 mm (36). Moreover, experiments on pigs
have shown that neointima recovery in such
sites is delayed for 30 days, which is equal
to about 90 days of delayed endothelial recov-
ery in humans (39). Probably, this was the
cause why the manufacturers strongly recom-
mend to avoid the overlapping implantation of
Absorb BRS (40).

The problem of mechanical fragility related to
over-distention is of particular current impor-
tance, as BRS are not radiopaque, and for this
reason their deformation can go unnoticed with
x-ray visualization during implantation (2).
Besides, there is a potential for untimely diag-
nosis of under-deployment of BRS leading to
malaposition — the diastasis between the vascu-
lar wall and the scaffold’s struts which can be
the basis for acute thrombosis (41). The authors
of a paper published in “Circulation” in 201,
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OHAOBACKY/IIPHOE JIEYEHWE CTPYKTYPHbIX 3ABOJIEBAHUW CEPALIA

HekoTopbie NpUHLUMNDbI U 3AKOHOMEPHOCTH,
BbifIBJIeHHble Noc/ie 3HAO0BACKYNAPHOIro 3aKpbiTUSA
31 napanpote3Hou hbUCTYyNbl MUTPAJIBHOTO K/1anaHa
NPeUMyLLECTBEHHO peTporpagHbIM COCOO0OM

C.A. luckyHoB*, M.P. CemeHoBa

'bY3 “PenepasnbHblii LLEHTP cepaeYHO-CcoCyancTom xupyprimn”, YensbuHck, Poccus

Yncno naumeHToB, MEpPEeHEeCLUVX MPOTE3NPOBAHUE CEPLAEYHbIX K/1arnaHOB, €XEeroAHO YBEesNY1MBaeTcCs.
lNosiBneHvie napanpoTe3Hbix GUCTYN Yy 3TUX KlarnaHoB BO3MOXHO Kak B paHHUe, Tak v B BECbMa OTAaJIEHHbIE
cpoku rocne onepauun. NNoBTOPHbIE OTKPLITLIE BMELLATELCTBA AJ1S1 YCTPAHEHUS] TaKUX CBULLIEH COMPSIXXEHbI
C CepbE3HbLIMU pyckamu as1s1 60/IbHbIX M HE BCerza BO3MOXHbI. B nocnenHue rogbl CUTyaums 3aMEeTHO U3Me-
Hunack 6narogapsi nporpeccy B pa3paboTke v Mpov3BOLACTBE HU3KOMPOMUIbHBIX 3aKPbIBAIOLLMX YCTPOKMCTB
U TEXHOJIOMUSIX UX MPUMEHEHUSI. PerysnsipHo cTaim crosib30BaTbCsl 9HAOBACKYISPHbIE METOAVKN YCTPAHEHUS
napanpoTe3Hbix puctyn. OAHaKo YacToTa NMPUMEHEHUS ITUX TEXHOJIOMMI IBHO HEA4OCTAaTo4YHa. B To Bpemsi kak
BH/I0BACKYJ/IIPHOE 3aKpbITUE MaparnpoTe3HbIX QUCTY/T aopTasibHOro KjanaHa — OTHOCUTEJIbHO HECJI0XHasi
3azaqa, yCTpaHuTb GUCTYIIbl MUTPAJIbHOro KaarnaHa n3-3a aHaToMU4eckmx 0COOEHHOCTEN ero pacrosioXeH s
3Ha4yuTesIbHo TpyaHee. Mbl npoBenv ycrneluHoe 3akpbiTve 6osee 30 Takux UCTYI pasHbiX pa3mMepoB, KOHOY-
rypaumy n pacriosioxXeHnss OTHOCUTEJIbHO KOJIbLia MpoTe3a C UCI0/Ib30BaHNEM Pa3/InYHbIX TUMOB 3aKpblBako-
LUMX YCTPOKCTB. ITOT OMbIT 103B0JINII OTPaboTaTh ONTUMAasIbHbLIE TEXHUHECKME MPUEMBbI 1 M0A06paTs He0bX0-
AUMbIV MIHCTPYMEHTapuIA /18 Takux npoueayp. TOT Xe npakTUYeCcKnii OrbIT, 110 HaLLeMy MHEHUIO, 0ObSCHIET
HeobxoAMMOCTb NepPecMoTpa GYHKLUMOHAIbHOIO Kacca rnaLumueHToB, rnpy KOTOPOM PEKOMEHAYETCS yCTpaHe-
HMe napanpoTe3HbIX QUCTYI.

KnioyeBble cnoBa: peTporpagHoe 3akpbiTve, napanpote3dHasi GucTyna, fnpoTe3 MUTPasbHOro kKaanada,
BH0BACKYJISIPHOE 3aKPbITUE PUCTYI1, OKKIIOAEP.

Some Principles and Patterns Revealed
after Endovascular Closure of 31 Paraprosthetic
Mitral Leakages using Mainly Retrograde Technique

S.A. Piskunov*, M.R. Semenova

State Budgetary Institution of Healthcare “Federal Center of Cardiovascular Surgery”, Cheliabinsk,
Russia

The number of patients undergoing heart valve replacement is increasing year on year. Paraprosthetic leaks at
these valves can appear early as well as rather late after the operation. Reoperations for the correction of such
leaks are connected with serious risks for patients and sometimes are unfeasible. During the last years the
situation changes significantly due to the progress in the development and the production of low-profile closure
devices and the technologies of their use. Endovascular closure of paraprosthetic leaks is regularly applied.
However the frequency of the use of these technologies is obviously insufficient. While endovascular closure
of paraprosthetic aortic leaks is rather easy to perform, the anatomical particularities of mitral valve location
make the correction of its fistulae far more difficult. We have an experience with the closure of over 30 such
fistulae of various size, shape and location relatively to the prosthesis’ ring using various types of closure
devices. This experience has allowed to master optimal technical tips and to select the instruments necessary
for such procedures. Also, in our opinion, the accumulated experience can explain the necessity to re-consider
the functional class of patients in which paraprosthetic fistulae should be recommended for closure.

Keywords: retrograde closure, paraprosthetic leak, mitral valve prosthesis, endovascular leak closure,
occluder.
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Cnuncok cokpalieHumn

MK — MuTpanbHbI KnanaH

Y3W - ynbTpa3BykoOBOE MCCeaoBaHme

MNdod — napanpoTte3dHas opuctyna

®K — pyHKUMOHANBHbIM Knacc

MMM — mexnpencepaoHas neperoponka

OAIT — OTKpPbITbIV apTepuasnbHbli MPOTOK

OMXI1 — npedekT mexkenyago4ykoBon nepe-
ropoakmu

BCY3W — BHYTPMCOCYONCTOE YNbTPa3BYKO-
BO€ UccnenoBaHne

JIK — neBbIv xenygoyek

BeepeHue

YcTpaHeHme napanpoTe3HbiX GUCTYA MUT-
panbHoro knanana (MMNd® MK) — poctatoyHo
CNOXHas OJis TpaaUUMOHHON XMPYPrun 3ajgada
BBMAY NPOrpeccmMBHO HapacTaloWmMx HeraTne-
HbIX MOCNEACTBMI O/ MaumeHTa C KaXAblM
clenylouwmm onepaTruBHbIM BMELLATENIbCTBOM.
MosBuBLWMECA OTHOCUTENBHO HEOABHO 3HOO-
BAaCKYJIIPHbIE METOOUKU N UHCTPYMEHTapui
no3BoONSAOT mn3bexaTb OCHOBHbIX Npobrem
XUPYPrM4yeckoro BmMeluatesnbcTBa — 00JbLLON
onepauuoHHOM TpaBMbl N WUHPEKLUMNOHHbIX
ocnoxHeHunin. Hawemn uenbto ctana paspabdoT-
Ka HammeHee TpaBMaTU4YHOW M TPYOLOEMKOMN
TEXHONOMMY, MNOATBEPXAAOLEN NpenmyLle-
CTBa 3HA0BACKYNAPHbLIX BMELLATESNIbCTB.

MaTtepuan n metoabl

Xo4yeTcs OTMETUTb, YTO B HALLEM SieHeEBHOM
YYPEXOAEHNN UHNLMATOPAMU OCBOEHMUS TeX-
HOMOrMK MasionHBa3UBHOIro 3akpbliTua MM
cTann MMEHHO TPaAWUMOHHbIE KapaAnOXMpyp-
rv. Mo mepe pocTa 4ynucna nauneHToB C 3TON
naTosiorMem N BbICOKUM PUCKOM daTasbHbIX
OCJIOXXHEHUIM KapaAMOXnpyprn obpatuimcb 3a
NMOMOLLIBIO K CneumanmcTam No 3HA0BACKYNSAp-
HbIM BMeLllaTenbcTBaM. Mbl cyMTaem, 4To 3TO
SBUIOCb BeCbMa pPas3yMHbIM U [0CTAaTO4YHO
MY>KECTBEHHbIM LLIAroM C UX CTOPOHbI, CTUMY-
JMpPOBaBLUMM Hawwm pazpaboTku. Heobxoammo
YNOMSAHYTb, 4YTO, MOCKOJIbKY Y Hac denepab-
HOe ne4yebHOoe y4ypexaeHue, caMmo NpoTe3npo-
BaHWe kjarnaHoB Yy OOSbLUMHCTBA OOJSbHbIX,
MPOJIEYEHHbIX HaMM 3HAO0BACKYSAPHO, ObIIO
BbINMOJIHEHO B APYrMX JIeYeOHbIX y4pexaeHusax
HaLllel cTpaHbl U BNVXXHEro 3apydexbs.

Taknm 06pa3om, Hall MHTepeC K Npobrneme
BO3HUK C MOSIB/IEHMEM KJIMHUNYECKON HeobXxo-
ONMOCTU VMMEHHO 3HOO0BACKYNSPHOro ycTpa-
HeHua MNMNd MK. MNMpeaBapuTenbHoe U3yyeHne
nutepatypbl yoeauno Hac B TOM, 4TO Cylle-
CTBEHHO CHU3UTb BEPOATHOCTb OCJIOKHEHWU
MOXHO 3a CYeT yCTpaHeHUs HeoOXOAMMOCTU

MCMONb30BaHUA TpaHCcCcenTallbHOW MYHKLUWN
U MYHKUUW BEPXYLLKW NeBOro xenyno4ka (J1XK).
YcTpaHeHue 3TUX ABYX Hanbosiee PUCKOBaHHbIX
MHBa3MBHbIX KOMMOHEHTOB MNpOLEeaypbl aBTO-
MaTUYECKM 3HAYMMO CHMXKAET BEPOSITHOCTb TH-
XEeNbIX N NeTanbHbIX OCNOXHEHWR. Mpn aTom
B NepeyHe N3 Hanbosee BEPOSATHbIX CEPbESHbIX
OCJIOXXHEHUA OCTaeTCA TOJIbKO AUCOoKaums
oKkkfogepa.

Ona ncnonb3oBaHus Obina BbibpaHa TEXHO-
Jlormsa peTporpagHoro 3akpbitua euctyn 6es
CO34aHNs apTeEPUOBEHO3HOM METIM U3 Npo-
BogHuKa. B nuTtepaType Ha TOT MOMEHT He
OblI0 COOOLWEHUA O MPUMEHEHUN [AHHOM
METOANKMN.

B 2015 r. nosBMnacb nybnukaums o Tpex
cnyyaax 3akpbltua MM MK petporpagHbimM
crnocobom 06e3 co3gaHua apTepUOBEHO3HOM
neTnu na nposogHuka (1). Bo Bcex ynoMsHyTbIX
HabNOeHNAX AN 3aKpbITUS OTKPbLITOrO apTe-
puanbHoro npotoka (OAIT) 6bin UcnonbL30BaH
OOVH TUN OKKNoAepa — okkmogep Amnnartuya
BTOopon moamdukauum ADOIl. B otnnume ot
OPYrvx aHaNIorNYHbIX YCTPOMCTB OH MOJTHOCTbIO
CUMMETPUYEH U CMNETEH N3 CYLECTBEHHO
©onee TOHKOW HUTUHOMOBOM MPOBOJIOKU, HYTO
NO3BOJISET UMMJIAHTUPOBATbL €ro B Tpebyemoe
MECTO 4epes OOCTaBMSOLLYIO0 CUCTEMY Maso-
ro gunametpa 4-5 F (1,35-1,67 mm). 310 06-
CTOATENIbCTBO 3HAYUTENBLHO YrpoLwLaeT 3a4a4y
3akpbiTus MMN® petporpagHbiM nyTemM. ToHkas
JOCTaBngoLlwas cucrtemMma npoBoANTCA B 1IEBOE
npegcepave OOCTAaTOYHO JNIerko U [Oaneko
naxe 4yepesd GUCTyAbl CIIOXHON KOHbuUrypa-
umm. Hy>XHO OTMEeTUTb oTpuuaTtesibHble MO-
MEHTbI JAaHHOI0 MHCTpyMeHTa. MNpexae Bcero,
3TO cyulecTBeHHO 6onee cnabas BMU3yanmaa-
LUMS MPU PEHTreHOCKOMNMUM, 4YTO 3aTpydHseT
TOYHOCTb NO3MLMOHUPOBAHMS N UMMANAHTaLNM
okknogepa. Kpome toro, koHcTpykumsa ADOII
OrpaHnyMBaeT NpeaesbHbli guamMeTp Haoex-
HO 3aKpbIBAEMOI0 OTBEPCTUS 4 MM, YTO TEM
HE MEHee MNOo3BOJISeT YCTPaHATb LOCTAaTO4YHO
OONbLUYIO YaCTb MapanpoTEe3HbIX CBULLEN NPU
YCJIOBUMN COBEPLUEHHO TOYHOrO onpegeneHusd
X Pa3MepoB.

MpakTnyeckn ogHOBpeEMEHHO 1 B Poccum
(2) nosiBMNnacb nybaukaums o peTporpagHom
3akpbiTum MNP MK 6e3 co3paHna apTeprose-
HO3HOW neTnu. B Hawen ctaTbe YNOMMHaN0Cb
006 MCNOJSIb30BaHUU OKKIIOOEPOB HE OAHOrO,
a HECKOJIbKMX TUMOB C AOCTaBNSIOWEN CUCTE-
Mol guameTpoM oT 4 o 8 F, 4TO HEeCKOJIbKO
YCJIOXXHSIET BMEeLaTeIbCTBO, HO CYLLECTBEHHO
pacwmpseT gmanas3oH pa3mMepoB 3akpbiBae-
MbIX PUCTYN. B To e BpeMs Hamu Obin nosy-

HekoTtopbie npuHUMibl i 3aKOHOMEPHOCTH, BbISIBJIEHHbIE 110C/1€ 3HAOBACKYJ/ISPHOIr0 3aKPbITUS
31 napanpoTe3Hoi GUCTysibl MUTPAasIbHOIO KarnaHa rnpeumMyLLeCTBeHHO PeTPorpaaHbiM criocobom
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Puc. 1. Cxema pacnonoxeHusi netnm
katetepa B JIXK npu nonagaHum
B napanpoTesHyio puctyny MK.

Lv

YyeH nateHT P® Ha peTporpagHyto MeToamnKy
3akpbliTua MMd MK okkntogepom (3).

HanomMHIO OCHOBHbIE MYHKTbl TEXHOJOIMMN
peTporpagHoro 3akpbitua MNP MK, ynomu-
HaBLUMECSA B HaLLEW NepBoi Nybinkaumu:

1. AnarHocTnyeckum kateTep OnamMeTpom
5-6 F ogHoW n3 koHburypaumnm — AL2, ALS,
MP, JR4 no amarHoCTuMyeckomy MpOBOOHUKY
cBopaumBaeTcsa netnen B JIDK. Katetepsbl ¢ pas-
JIN4YHOM POPMOIN KOHYMKOB NEPEYHUNCIEHBI B MO-
psake ObICTPOThI MonagaHus UMM B UCTYIY.
TeM He MeHee y HEKOTOpPbIX NaLUeHTOB B Mpo-
uecce noucka MNMNd 6bM NCrNoNb3oBaHbl He-
CKOJ1bKO MJIN BCE U3 3TUX KOHDUTypaLunii.

2. VIameHsas nonoxeHune v HarnpasieHue
KOHYMKa KaTeTepa BpaweHWeEM 1 BO3BpPATHO-
MOCTynaTesfibHbIMU OBUXEHUSMU, Mbl MOJY-
YyaeM BO3MOXHOCTb BbIOBUIaTb OUCTalbHbIN
otaen gavHHoro (2600 mm) ruapodunbLHOro
auarHocTuyeckoro nposogHuk Asahi UniQual
0,035" ¢ npsaMbIM nnn L-o6pasHbIM KOHYMKOM
npaxkTuyeckn B 0Oy TOUKy nepmumeTpa npo-
Te3a MK npu ycnoBumn ocHalleHUs NpoBOOHN-
Ka yCTPOMCTBOM A4 BpaLlleHus (puc. 1).

3. Mocne nonapgaHusa B MNMN® Heobxoanmo
LOCTaTO4YHO Janeko nNpoaBMHYTb MPOBOOHUK
B OHY M3 JIEFO4YHbIX BEH UK, 4TO Be3onacHee,
CBEpPHYTb €ro B npegcepavv HeCKOJIbKMMU
Konbuamu, 4To obecrnevymBaeT cTabuibHOE Co-
CTOSIHNE CUCTEMbI MPOBOAHMUK/KATETEP U MO-
3BOJISIET BpaLlaTesibHbIMU ABVKEHUAMU BBECTU
U ANarHOCTUYECKUIA KaTeTep B NONOCTb npen-
cepauda Ha 6—10 cm. Mocne aTtoro ansa obecne-
YEHUS MNPAMOJIMHENMHONO MNyTU WMHCTPYMEHTA
XenatenbHO YCTPaHUTb (pacnpsamMmTb) NeTio
Karetepa B Xenynouke nytemM noararvBaHus
1 BpaweHuns. Hanbonee BeposaTHas owmnodka Ha
LAaHHOM 39Tane — 9TO MpOoBefEeHMEe KaTeTepa
CKBO3b CTBOPKM MNpOTE3a UM B BOCXOASLLYIO

Puc. 2. [1ge kocble NpoekLmn, ONTUMasbHble 4715 NonagaHns B napanpoTes-
Hyto puctyny MK.

aopTy. Anga onpeneneHns npasusiibHOro noso-
XEeHUs NPoBOOHMKA M KaTteTepa O0CTaToO4HO
perynsipHon peHTreHOCKONMn B AByX B3aMHO
NnepneHanKyNAapPHbIX NPOEKLNSAX U BbINOHEHUSA
YNbTPa3ByKOBOro KOHTpona (puc. 2). Kpome
TOro, Npu NonagaHnn NPOBOAHMKA MeXay 3a-
nMpaTesibHbIMM 3JIEMEHTaMM MpoTe3a cpasy
MEHSIETCH XapakTepHasa TEeHeBas KapTuHa UX
MOABMXHOCTU (ANS MEeXaHNYeCcKoro npoTesa).
OnTuManbHble NPOEKUUN ANS KOHTPOSA — 3TO
npaeas 1 fieBas kocasi nog yriioMm okono 45°
onsa C-gyru anrnorpadumnyeckoro Kommnnekca.
Ha npaBon KOCON Npoekumm TeHb npoTesa
MOXHO BbIBECTU TOYHO B NPOdUIb, a B JIEBO
KOCOW NpoeKkumMmn TEHb NpoTe3a BMaHa B ¢dac,
4YTO cnocobCTBYET CKOpenwemy nonagaHuo
Mo OnpenesieHHbIM 3apaHee opueHTupam gee-
HaAUaTNYacCoOBOW LIKasbl C YY4E€TOM J[aHHbIX
yAbTPa3ByKOBOro uccnegoBaHusa. CornacHo
obLLel 0OroBOPEHHOCTU, TOYKa, COOTBETCTBY-
owasa 12 4, HaxoAMTCA B MecTe Hambornee
ON13KOro pacnonoXeHns MUTPanbHOro 1 aop-
TanbHOrO KjlanaHoB.

4. Y6eauBLUMCH B TOM, YTO KaTeTep npose-
neH yepes MM, ruapodunbHbI NPOBOAHNK
3aMEHSIOT Ha XecTkui. O4eHb NONE3HO Npea-
BapUTENbHO NpuaaTb eMy 4OCTATOYHO NPOTH-
XXEHHbIN 3arnb C paguycom npeacepavs Ha
KOHYMKE M cneayowmin 3a HUM BTOPOM 3arnod
C pagnmycom Oyru aopTbl (MOAKAIOYMYHON ap-
TEPUU — MPMU MJIEYEBOM AO0CTYME), HECKOJIbKO
OTCTYNMB OT NEPBOro. 3TUM OOCTUraeTCd Noy-
TU nofiHaa camocTabunmnsaumsa npaBUsibHO
YCTAHOBJ/IEHHOIO XECTKOro MpPOBOAHMKA, YTO
MO3BOJISIET YAENATb MEHbLLUE BHUMaAHUSA NOJO-
XXEHUI0 ero KoH4mka. B npoTtneBHOM cnyyae npu
rnoTepe KOHTPOJSA 3a MNPOBOAHMKOM BO3MOXHO
BbIXJIECTbIBAHME 3TOr0 YNpPyroro MHCTPYMEHTA
n3 nesoro npegacepaus. MNMpu M30bITOYHOM
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Puc. 3. lMoatarneBaHne neBOnpeacepaoHoOro amcka
OKK/Ioaepa K Kkpato GuCTybl.

noarnope NpoBogHWKa, YCTAHOBNEHHOIO B fe-
rOYHYIO BeHy, BO3MOXHa ee TpaBmaTmsauums
C NOSABSIEHNEM KPOBOXapPKaHbS.

5. lNo ycTaHOBNEHHOMY XECTKOMY NpPOBOA-
HMKY NPOBOAUTCS 3aMeHa kaTeTepa Ha 40CTaB-
nsouwyto cuctemy. Ecnm B ka4ectBe gocTaBns-
IOWEN CUCTEMbI MCMONIbL3YETCA MPOBOAHUKO-
BbIl KaTeTep gnamMeTpom 6-8 F (Mbl npUMeEHSN
TOJIbKO MX), MPaKTUYECKM B KaXOAOM Cryvyae
XenaTenbHO MCNOoJIb30BaTb €ro B COYETaHUMU
C YOJIMHSIOWMM MNPOBOAHMKOBLIM KaTeTEPOM
Terumo 5 in 6, ncnosb3yemMbiM ONna rnybokomn
MHTYOaUMN BEHEYHbIX apTepuii. Takas Koakcu-
anbHasa KoHM4yeckasa cucrtema npu Bpaiwlaresb-
HO-MOCTyMaTesibHbIX OBUXEHUAX Bcerga no-
3BOSIANIa HaM MpeofoneTb BCE OCOBEHHOCTMU
cnoxHor aHatomum MNP n ctabunbHO Npo-
OBUHYTb MPOBOOHUKOBBLIA KaTeTep B JEBOE
npencepane 6e3 co3agaHna apTeEPUOBEHO3HOMN
netnn n3d npoeogHuka. CoocHas cuctema m3
OBYX MPOBOAHUKOBLIX KATETEPOB CYLLECTBEH-
HO cCraaxmBaeT CTyNeHbKy Tyrnoro KOH4YuMKa
BHELLIHEro KkarteTepa, 4enaeT CUCTEMY XOPOLLO
yrpaBfissieMon U cTabunbHOM.

6. Nocne yoaneHns NnpoBOAHVKA U BHYTPEH-
HEro nNpPoOBOLHMKOBOrO KaTeTepa OKKaep
npoaBuUraeTca no OOCTaBfdlOWLEMY KaTeTepy
L0 pacnpaBfieHuUs OUCTaNbHOro (neesonpeg-
cepgHoro) gucka, KOTOpbI NOATArMBaeTcs
K Kpato ¢ductynbl (puc. 3). TOYHbIM OpUEHTU-
POM Mpu 3TOM ABASIETCHA PEHTreHOKOHTPAacCT-
Hbin npoTe3 MK B yxe ynomMmHaswencsa npa-
BOW KOCOM MNpOEeKuMU nopn yriomM B CPedHEM
oT 40 po 50°. Ans KOPPEKTHOro NoATArMBaHnA
NIeBONPEeACEPAHOro Amcka XenaTtefnbHO [[0-
CTWYb Nepen 3TUM CTPOro NnepneHanKynspHoOm
npoekuMn npoTesa YTOYHSIOWMM noadopom
yrna HaknoHa C-gyrm K Horam unam rosoBe.
C nerkum HaTsxkeHMeM BCEWM CUCTEMbI KaTeTep
COBUraeTcsa C OKKIOepa, BbINOJHAETCA ero

Puc. 4. KoHTpacTupoBaHve WMMIAHTUPOBAHHOIO
OKKJItogepa Yepes OCTaBNSAIOLWMNA KaTeTep.

nofHoe ocBOBOXAeHME C pacnpasBfieHneM
npokcumaneHoro gmcka B JDK. lNocne atoro
ONs neTanbHOM OUEHKWM MOJSIOXEHUS N afek-
BaTHOCTW pa3mMepa UMMIaHTUPOBAHHOIO 3a-
KpblBalOLWEro yCTPOMNCTBa MOJIE3HO BbINOJ-
HUTb KOHTPOJIbHOE KOHTPACTUPOBaHME 4Yepes
gocrtasnaowmn katetep (puc. 4). Takoe KOH-
TpacTupoOBaHME U yNbTPa3BYKOBOW KOHTPOJIb
(ob6sa3aTeNnbHO C TPaHCNULLEBOOHbIM AATYNKOM
n nydwe ¢ 3D-dyHKUMEN) MO3BONSAIOT MPUHATL
B3BELLEHHOE peLleHne 06 oTaeNneHnn oocTas-
NSI0LWEN CUCTEMbI OT OKKJIIOAEPA.

HeobxoaAnMO ynoMsIHYTb O BaXKHOWM TEXHU-
4ecKon NogpPoOBHOCTU. YUnTbIBad, 4TO MPOBOA-
HMKOBblE KaTeTepbl He OblNM NpegHa3Ha4vYeHbl
ON9 0OCTaBKU OKKIIOOAEPOB, B UX KaHKOJE MO-
XEeT BO3HMKHYTb 3a30p MeXay LTaTtHOn 3a-
MPaBOYHON Kancysnon OKKIAEPa U Ha4Yanom
CcOBCTBEHHO BHYTPEHHEro npocBeTa kaTteTe-
pa. Beixoasa B 9TOT 3a30p, OKKJIIOAEP HEMHOIO
pacnpaBnseTcss U HE MOXET MPOABUHYTbLCS
B KaTteTep. lNpeononertb aty NpobiemMy nomo-
raeTt UCrosb30BaHNE B Ka4eCTBE AOCTaBASAIO-
wen kancynbl 70-80 MM oTpeska niacTuko-
BOI 000/104KN “pakyLLKK” OT ANarHoCTUYecKo-
ro UaM >XEecCcTKOro npoBOLHMKA JMaMeTpoMm
0,035” co cpes3aHHbIM Ha KOHYC OOHUM W3
KpaeB. OTO Noapy4yHoe CpeacTBO U3roTaBau-
BaE€TCH B CTEPWIIbHbBIX YCJ/IOBUSAX MEHEE 4YEM
3a 1 M1H NpPAMO y onepaumoHHOro ctona ¢ no-
MOLLLbIO CKanbnens.

Co BpeMeHn Hallero NnepBoro Coo0LLEeHUs
B POCCUICKOW Hay4yHOW nuTepaType Konuye-
CTBO MIMMNIAHTMPOBAHHbLIX HAMU OKKJ/IOOEPOB
B MNMNd MK yasounock. XoTenochb 6bl NpUBECTU
HEKOTOPYIO CTaTUCTUYECKYID MHPOpMaLUIO
O naumeHTax M MCNOoSIb30BaBLLUEMCHA WHCTPY-
MeHTapuu. 3a Tpu roga 6sina 3akpbita 31 MNP
MK (Bce oHWM ObINIM CUMNTOMHbIMK) 24 Nnauu-
eHtam (10 mMyxumH, 14 xeHwwmH). BospacTt

HekoTopsbie npuvHUMbl 1 3aKOHOMEPHOCTU, BbISIBJIEHHbLIE 1OC/1€ 3HAOBACKY/ISIPHOIrO 3aKpbITUSI
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60nbHbIX kKonebdancsa oT 41 roga oo 75 net co
cpenHuM nokasatenem 61,5 roga (y MyX4uH
63 roaa, y xeHuuH 60,2 roga), To ecTb Npeod-
naganu naumeHTbl, BEPOSATHO, MMELWne BO3-
pPacTHbIE NSMEHEHUS TKAHEN.

Ob6uiee obeszbonuBaHme (MHTYOALMOHHbIN
HapPKO3) NCMNOJIb30BasIOCh TOJIbKO ABaX bl Y Nna-
LMEHTOB C aHTerpagHbiM LOCTYNOM U TPaHC-
cenTtanbHoOW nyHkumen. OcTanbHble OONbHbIE
OblN NposiedYeHbl Noa MECTHON aHeCcTe3nen.

JlyyeBasi Harpyska 3a 0gHO BMELWaTeNbCTBO
coctaBmna ot 0,2 go 44,7 m3B (B cpegHeMm
20,07 m3B). [lna cpaBHEHUd: Npy TakoOM A0-
BOJIbHO pacnpOCTPaHEHHOM BMELLATENbCTBE,
KaK pekaHannsaums BeHeYHbIX apTepuin (o0co-
6eHHO peTporpagHas), OaHHble nokasatenu
OTHIOAb HE SBAAIOTCA pekopAaHbiMu. Camble
CKPOMHbIE rokasaTesin JIy4eBOW Harpysku
oXugaemMo ynanocb nosyydnTtb Npu nposBege-
HUM BMELWATENbCTB Ha aHrnmorpaduryeckom
komnnekce Philips Allura Clarity, Ha KoTOpOM
MMEIKTCHA O4YeHb 3PP EKTUBHBLIE MPOrpamMmbl
06paboTKM XMBOro M3obpaxeHuss co 3Hauu-
TeNbHbIM CHUXEHMEM 00Ny4eHUSA NaLVEHTOB
1 nepcoHana.

[nsa 3akpblTrs GUCTYN ObIIM UCMONb30BaHbI
2 06bI4HbIX OKktoaepa ansa OAI, 3 okknogepa
ans OAIll B BapuaHnTe ADOII, 26 okkntoaepos
ONs1 MbILEYHbIX U1 MeMBOpaHO3HbIX AedeKToB
MEXOKeNyao4koBonm neperoponku (AMXKIT),
B TOM 4ucfie B aCMMMETPUYHOM BapuaHTe,
1 okknmogep Amplatzer Vascular Plug lll. Acum-
MeTpUYHble OKK/toAepbl 6narogaps PeHTreHo-
KOHTPACTHOWM MeTKe MO3BONSIN pacnonaraTtb
fonee KOPOTKWA Kpaw nesonpencepaHoro
ONCKa OKK/gepa Co CTOPOHbI NpoTe3a kna-
naHa. OauH okknogep onsa OAI 6bn nMmnnaH-
TUPOBAH PETPOrpagHoO C yHETOM UMEIOLLErOCA
MPOTSAXEHHOIr0 y3KOro KaHana ouctysnbl. [pu
€ro pacrnpasfieHUN OTHYET/IMBO ONPEAENSIOCH
paclumpeHmne Co CTOPOHbI rankn ong kKpenne-
HUS gocTaBnaLero kabens (co CTopoHsbl J1K),
4YTO OOCTOBEPHO CBUAETENbCTBOBASIO O Ha-
LEeXHON pukcaumm UHCTpymMeHTa. Hapo npu-
3HaTbCH, YTO MPU MPUHATUN pelleHns ob uc-
nosib3oBaHuM okkogepa ansa AMXKI ero tun
(MemMbpaHO3HbIV/MbILLEYHbIW) HE YY4UTbLIBASICS.
KnioueBbliM napamMeTpom npu Bbibope UHCTPY-
MeHTa Obi1 Hambonee noaxoaAaAlMin pasmep
€ro nepellerka m3 MMELUXCA B Hanu4duu.
Tem He MeHee Npu UCMNONb30BaAHUN aCUMMeE-
TPUYHBIX OKKJIIOAEPOB MeMOpaHO3HOro Tuna
Mbl BCerga ctapasancb BOCMOSIb30BaATbCHA PEHT-
reHOKOHTPACTHOM MEeTKOW ycTpowncTBa A
MaKCMMasIbHOro OTAANeHns ero aucka oTt 3a-
nmpaTesibHbIX 3JIEMEHTOB NpoTe3a.

Pasmepbl pucTyn onpenensanncb npuv nosy-
CENEKTUBHOM KOHTpPacTMpOBaHUM U3 OOCTaB-
nglouero Kkatetepa B AByX NpPoekuudax, a ecnm
Ha Haya/lbHOM 3Tane BMeLlaTesibCTB 3TO He
BbIMOJIHANIOCb — MO AaHHbIM YJbTPa3BYKOBbIX
nccnegosaHun (Y3W); nocne 3akpbiTus CBU-
e pasmMep onpenensnm no samepam nepe-
WENKOB WMMNAHTUPOBAHHbLIX OKK/OO4EPOB.
CpenHuin gnameTtp ductyn coctasun 4,6 mm.
Mpeobnagann Hebonblune GUCTYNbl AUaMeT-
pom 2-3 mm (14 ductyn). BAMSKNX K HUM
ductyn ¢ gnameTpom 3,5-4 mm 6b1n0 4. Bbino
3akpbiTO 7 ductyn gnameTpom 5-6 mMm u
5 ¢ductyn gnametpom 8-9 mm. [1Byms yCcTponi-
cTBaMu Oblla OKKIAMPOBAHa OAHa cepro-
BUoHaa dwuctyna pasmepamu 16 x 3,5 mm.
Ynanoch BbISIBUTH [BE 30HbI, B KOTOPbIX GUCTY-
Jibl BCTpeyanmcb Hanbonee 4acTo: B parioHe
6-8 4 (10 puctyn), B parioHe 10-12 4 (13 puc-
TyNn) C YNOMMHABLUEWCS BbilLe TOYKOW OTCHeTa
B o6n1actn Hambonee 6M3KOro KOHTakTa MUT-
pasbHOro 1 a0pPTaJibHOIrO KarnaHoB.

Mbl cunTtaem, 4TO OJiI9 PETPOrpagHoro 3a-
kpbiTua MMNd MK Hanbonee noaxoasLMMun
SABASAIOTCS OKK/OAEPbI, UMeLne GUKCnpyto-
LM ONCK Y TOYKM KPEMNEHMS K 4OCTaBNSoLLE-
My kabento (Co cTOpOHbI JIXK), Tak Kak Kaxayto
CUCTONY JaBfieHVe B XeNnyaouyke, B CpegHeM
nocturawouwiee ot 100 oo 160 mm pT.CT., Npun-
XUMaeT 3TOT AMCK 3aKpbliBalouwlero ycTpomn-
CTBa k napanpoTe3HoMy npocTtpaHcTey. M1 ADO
Il, n okkmogepbl ana AMXIT un Amplatzer
Vascular Plug lll noOAHOCTbIO COOTBETCTBYIOT
aTomMy TpeboBaHuio. B 6onblunHCTBE nuTe-
paTypHbIX UCTOYHUKOB mocnegHux net (4-6)
ONTUMasibHbIMU CpPeacTBaMu 09 3HO0BACKY-
napHoro yctpaHenusa MNP MK npuaHaHbl co-
cyomcTtele nnarm (vascular plug) Amplatzer
dupmbl St. Jude Medical ayx Tunos — AVP I,
AVP lll. CocyancTtble nnaru (“npobkn”, “3aTbly-
Kn”) — 9TO 3aKpblBalOLLME YCTPONCTBA, BO MHO-
romM rnoxoxue Ha okknogepbl ana JMXI1, HO
KOHCTPYKTUBHO MpenHas3HayeHHble A8 MnoJ-
HOro MepekpbiTUA KPOBOTOKa B COCYAUCTOM
pycne pasanyHoro guameTpa, Kak BEHO3HOM,
Tak n aprtepuanbHom. [llnarm, aHanorn4Ho
OKK/loOEepPaM, M3roTaBNAMBAKOTCH MIETEHNEM
HUTUHOJIOBOW MPOBOJIOKU C NAMATbIO POPMBbI,
C BKJIIOYEHMEM B KOHCTPYKLMIO C/I0OEB rEMO-
cTaTM4yeckoro HeTkaHoro matepwuana. lpea-
MOYTUTENbHBIM ONA 3aKPbITUS CEePrnoBUAHBLIX
GUCTYNT MHOTMMM aBTOpPaMU CYUTAETCS COCY-
oncTtein nnar AVP Il Tmna 3a cyeTt oBanibHON
dopMbl ero nepewleka n aguckos. B Hawen
CTpaHe Takme YCTPOMNCTBa CTanm LOCTYIMHbI
c 2017 r. [NocTaBNATCA OHM yXe MPUKPYYEH-
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HbIMW K OOCTaBngoLleMy kabesnio 1 He UMET
KOMMEeKTHOW gocTtaBnsoLein o6onovku. Cob-
CTBEHHbIN OMbIT NMPUMEHEHNS OAHHOro njara
Yy HaC noka orpaHnyeH BCEro AByMs Clyyasmu.
B nepBom crniydae OH 6bis1 UICNOJSIbL30BaH y Na-
uneHTkn ¢ MNNd aoptanbHOro NpoTtesa; npo-
Lenypa 6bia HECNOXHOM N 04eHb 3 PeKTUB-
HOMN 1 3aHsana 15 MUH C y4eTOM MCNoNAb30Ba-
HUS ywmBatoulero yctpowctea Abbott Perclose
ProGlide B Touke nyHKUMK npaBon 6enpeHHOoMN
apTepuun. Bo BTOpoM criydae pedb LWwia o nauy-
€eHTKe ¢ B1MOoNornyeckrmM NPOTE30M B NO3ULMN
MK n cepnosugHoi MM y kpasg 9Toro ycTpon-
cTtBa “Ha 6 yacax” pasmepom 2,7 X 7,5 Mm
(puc. 5). Mbl npumeHunnu AVP Il ¢ pasmepom
OBa/IbHOW LLEHTPanbHOM YacTn 4 X 8 MM 1 guc-
KamMu, BbIXOOSLWNMN 32 LEHTPasbHYIO 4acTb
Ha 2 MM. lo3numoHMpoBaTb YCTPOMCTBO 3a
CYET NMEIOLLENCH PEHTTEHOKOHTPACTHOW MET-
KN Yy OJVNHHOW CTOPOHbI 0Ka3asoCb O0BOJIbHO
yoobHo. B kayecTBe cTaHOapTHOW OOCTaBNASO-
e cuctembl Obll MCNOAb30BaH MPOBOOHU-
KoBbIli kateTtep 7F JR 3,5. CobcTBEHHAs KOM-
nnekTHas, AO0BOJIbHO [AJIMHHAs 3anpaBo4yHas
kancyna nnara 6e3 npobaem obecneynna nepe-
XO[, YCTPOMCTBA 13 KarcyJsibl B MPOBOAHUKOBLIN
Kkaretep. Bpems ckonuu npu BMeELLATENbCTBE
cocTtaBuno 9 MuH, a go3a — 2,83 m3B. daxe Ta-
KOe KOpOoTKoe 3HakomMmcTBO ¢ AVP Il octaBuio
rnocrne cebs Hauny4lme BrieyaTieHus.

MonHoro npekpateHus cobpoca yepes puc-
Tynbl yganocb OobutbCHa y BCEX MauMeHTOB,
KpoOMe OoAHOro. Y nauymeHTkm ¢ OgHOMOMEHT-
HOW MMMaHTaumMen apyx OKKIIOOEPOB B Cep-
MOBUOHYIO (UCTYSY B CUJTY HUXEOMMUCAHHbIX
00CTOATENILCTB COXPAHMIICS OCTaTOYHbIN cOpPOC
Ha ypoBHe I|-Il cTtenenn. Mo HabnwoeHUAM
yepes 1, 6 1 12 Mec KNnMHN4Yeckoe n 06 BbLEKTUB-
HOE ynyyuleHne yaanocb AoCTuydb y 19 mn3
25 60nbHbIX. [MonHOE NpekpalleHne napanpo-
TE3HOro cbpoca HacCTynuiIo Yy HECKOJIbKUX
naymeHToB He cpasy, a B TeyeHue 1-2 Hep
(obcnepoBannucb OOMNONHUTENBHO) Ha ¢oHe
MOCTOSAHHOIO MpMEMA HeNnpsiMbIX aHTMKoary-
NAHTOB. OTO 0B6CTOATENLCTBO HE 3aBUCESIO OT
pasmepa MMN®P. Y 4 naumMeHToB KINHUYECKOro
YyNyyLEHNS OTMEYEHO He Oblo. Y 2 BO0NbHbIX
MPON30LLNIO YXYALIEHNE KIIMHUYECKOW KapTu-
Hbl. 3TN 6 NAUMEHTOB HA MOMEHT BMeLlaTe b-
CTBa YXXe MMEeNN 3HaA4YUTEsNIbHOE pacLumpeHmne
nosiocTen ceppua, NpuU3Haku OeKoMMneHca-
unm. OnTManbHbli MOMEHT A/ YCTPaHeHus
rnapanpoTe3Horo cbpoca B 3TMX cnydanx Obin
YMyLLEH.

O6006LLVB MPEXHU N HEAABHO MOSTYHYEHHbIN
OMbIT, Mbl CMOITIN CAenaTtb BaxHble Habnwoae-

Puc. 5. a - nnar B puCTYyne ¢ NpMCOEaANHEHHON cucTe-
MOW [OCTaBku; 6, B — nnar, OTCOEANHEHHbIA OT CUCTEMBI
[ocTaBku: 6 — B MpaBoi KOCOW, B — NMPSAMOI NPOEKLMSIX.

HMS, CNOCOOCTBOBABLLKME CYLLLECTBEHHOMY MNO-
BblLLEHMIO GE30MacHOCTU Npoueaypbl U CHU-
>XXEHWIO BPEMEH BMELLIATENbCTBA.

1. Yoanocb onpenennTb, YTO ONTUMasbHbIN
OOCTyn Ofa peTporpagHoro Metoga BMelua-
TenbCTBa — MYHKUMS MJEYEBON apTepuUn He-
MHOro Bblle JNlIokTeBoro crmba (Ha 3-5 cm).
Bbibop aTOro pocrtyna Obln caenaH nocne
TOro, Kak B NOJIOBUHE Clly4aeB U3 NepBbIX LUe-
CTn ¢ 6eapeHHOro AoCTyrna NPULLIIOCh Nepe-
TV Ha NJe4YeBOn N3-3a HELOCTATOYHOW OJINHBI
CTaHOAPTHOrO METPOBOro MNPOBOAHUKOBOIO

HekoTopbie npuHUMrbl 1 3aKOHOMEPHOCTU, BbISIBJIEHHbIE MOCE SHAOBACKY/ISIPHOrO 3aKPbITHS
31 napanpoTe3Hoi GUCTysibl MUTPAasIbHOIO KarnaHa rnpeumMyLLeCTBeHHO PeTPorpaaHbiM criocobom



OHAOBACKY/IIPHOE JIEYEHWE CTPYKTYPHbIX 3ABOJIEBAHUW CEPALIA

Puc. 6. lpoBeneHne okknogepa no OOCTaBAsAOWEN
cucteme 0e3 ycTpaHeHus netnm katetepa B JIXK.
BbiTecHeMoe 13 katetepa OKKIIOAEPOM KOHTPACTHOE
BELECTBO 3aMOJIHAET Clly4alHO KaTeTepu3npPOBaHHYIO
BETBb JIErOYHON BEHbI.

kateTepa. LLUtatHONM goCTaBASIOLWEN CUCTEMBI
onnHon 80 cm, o4eBUOHO, HEJOCTATO4YHO AN1H
peTporpagHoro goctyna. JocTyn 4yepes nne-
YeByl0 apTeputo OaeT COBEPLUEHHO HeobXxo-
OVWMbIA 3anac AJMHblI MPU UCMNONb30BaHUN
CTaHOAPTHOrO0 AMArHOCTUYECKOro KaTeTepa
M NPOBOAHMKOBOIrO KaTteTepa B Ka4yecTBe OO-
CTaBNAOLEN CUCTEMbI. ITO NO3BOSISET AOCTA-
TOYHO CBOOOAHO MPOBOAUTH MaHUMYASLUN
B JOK n mmnnaHntupoBaTb B GUCTYSY OKKIIHO-
[ep, Aaxe He yCcTpaHsas NeTnto, Heobxoaumyto
ONs nonajaHug B NapanpoTe3Hbli KaHan
VN YOJIMHSAIOLLYIO NYTb UHCTPYMEHTA MO KOHTYPY
JIK (puc. 6). Bce nocnepyouwe BMmelLaTesb-
CTBa BbINOJIHANINCb TOJIbKO U3 NJIEYEBOro O0C-
Tyna. Hy>kHO OTMETUTb, 4TO eC/v cneumannimn-
POBaHHbI MHCTPYMEHTapuin OyneTt BK/OYaTb
OOCTaBnAOWYIO CUCTEMY OJIMHOW HE MeHee
115-120 cm, TO nyywen TOYKOM ANYHKLUN NpuU
peTporpagHoM OocTyne cTtaHeT 6GeapeHHas
apTepus, Tak Kak guameTp 3TOro cocyna no-
3BOJIIET MCNOJIb30BaTb YLIMBAIOLME YCTPOWM-
CTBa Pas/INyHOro Tuna, a 3TO HEMaJIOBaXHO,
YuYuUTbIBAA NOCTOSAHHbLIA NPUEM HEMNMPSMbIX aH-
TUKOArynsiHToB B BGONbLUMHCTBE CJ/ly4yaeB y Ta-
KOV KaTeropmm 60MbHbIX.

2. Ona petporpagHoro nonaganus B MMNd
onTMmasibHa KOHpUrypaumsa guarHoCTUYeCKo-
ro katetepa AL2 n AL3 ¢ auametpom 5-6 F. Kak
npaBunIo0, UMEHHO 3Ta dopMa KOH4YMKa obecne-
YMBAET HaUNYYLLYKO YNPaBisiEMOCTb WHCTPY-
MeHTa N cpaBHUTENbHO ObICTpPOEe nonagaHue
MPOBOAHMKA B MapanpoTe3Hbln kaHan. AL3
npeanoYTuTesieH Jis NauyeHToB C PacLUMPEH-
HbiM JDK. Tem He MeHee kaTeTepusaunsa GUcTy-
JNibl B HEKOTOPbLIX Cllyd4adax yaaBasiacb TOJIbKO
katetepamu ¢ popmon koH4nka JR4, MP.

3. CoyeTaHMe MUHUMASbHOW XECTKOCTU
OUCTanbHOro oTaoena C AOoCTaToyHoW obuien
YCTOMYMBOCTbIO AenaeT rmgpodusibHbIA NPo-
BoaHMK Asahi UniQual gmnametpom 0,035
C NpsiMbIM UM L-o6pasHbIM KOHYMKOM Hau-
Ny4LlWM ONnsa UCcnosib3oBaHUs nNpu petporpasg-
HoM 3akpbiTum MNP MK. 310 noaTeBepxnaet
N OOMbLIMHCTBO NNTEPATYPHbIX UCTOYHUKOB,
B KOTOPbIX YNOMWHAETCs Ha3BaHWEe MOAENn
AOMnarHocTmyeckoro npoBoaHuka. OH XOpoLlo
M OOBOJIbHO TOYHO YMNpPaBAsSeTCs C NMOMOLLbIO
BpaLLaloWEn PyKOSATKM NoA MNPOBOAHUK Aua-
meTpom 0,035”, He pedopmMUpyst U HE OTKJIIO-
HAS9 OT 3a4aHHOro ONepaTopoM HarnpaBNeHUs
CJIOXKEHHbIN B Xenyaoyke netnen omarHoctu-
YeCKUn kaTeTep, HarnpaBfIEHHbIA B CTOPOHY
npoteda MK.

4. bonee NoA0BUHbLI N3 NPOJIEYEHHbIX PUC-
Tyn BbISIN 3aKPbITbl OKKJIIOAEPAMMU, Pa3MeEpP KO-
TOpbIX MOAOMpPancs MUCKIYUTENBHO MO AaH-
HbiM Y3W. BTo AoCTaTO4HO perynapHo npuBo-
amno Kk owmbkam B nogdbope MHCTPYMEHTa,
yaule — K 3aBbILLUEHMIO Pa3MEPOB OKKIIOAEPA,
ocobeHHO B chny4dasax Hebonblwux ¢UucTyn.
Hanbonee MHopMaTUBHLIM OKa3anoCb Tyroe
MOJSTyCENEKTUBHOE KOHTpPaCTUpOBaHue GUCTy-
Jibl B ABYX MPOEKuMsaxX 4epes NpoBOAHUKOBLIN
KaTteTep, NOABEAEHHbLIN MNOYTU BMNIOTHYIO
K Kpalo napanpoTe3Horo kaHasa no XXecTkomMy
NMPOBOAHUKY. B BONbLUMHCTBE CNy4YaeB TOJbKO
3TOT METOA AaeT 06bEKTUBHbIE AaHHbIE O Ana-
MeTpe, MPOTSXXEHHOCTU U KOHUrypaumm puc-
Tynbl (puc. 7). CpaBHEHME NOJIYCENEKTUBHOMO
KOHTPaCTUPOBaHWS C y1bTPa3BYyKOBbIM CMOCO-
60M onpeneneHns aTux NapamMeTpoB NOoKasbl-
BaeT 3Ha4ynTeNlbHO 60Jiee BbICOKYID TOYHOCTb
nepBoro metoga. PetporpaaHo noaBeneHHbIn
K ducTyne AOCTaBASAIOWMNA KaTeTEP rapaHTu-
pPyeT Ka4eCTBEHHOE KOHTpAacTUpOBaHME napa-
MPOTE3HOro kaHana anameTpom Ao 9-10 mm
3a CYeT NonyTHOro Toka KPOBU N3 Xenyno4dka
B npegcepavie. Ecnn pasmep puctynbl 60nb-
e, Ka4eCTBEHHO 3aKOHTpacTUpoBaThb €e O0-
BOJIbHO 3aTPYOHUTESIbHO, YTO TOXE NMomMoraeTt
He owmnbunTbCs ¢ NOABOPOM OKKIoAEPA U ClY-
XUT OOHUM N3 KPUTEPMEB OMpeLesieHns napa-
METPOB NapanpoTe3HOro kaHana.

TonbkO y OOHOW M3 MAUMEHTOK MaHUMNyns-
unn katetepom B JIXK npmBenun K TaxenbiM Ha-
PYLLEHUSM CepaeyHOoro putmMa, rnoTpeboBaB-
WM NpUMeHeHns aedundpunnartopa. NonbiTky
peTporpagHoro 3akpbiTUs NPULLIOCE Npekpa-
TUTb. ITOW 6ONBLHOW yaanocb yctpaHutb MM
MK aHTerpagHbim meTogom. B paHHOM Ha-
6n100eHNN NpU aHTerpagHoM KOHTpacTupoBa-
HUM PUCTYNbI N3 NEBOIro Npeacepansd nNpoTms
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Puc. 7. a-r — nonycenekTMBHOE KOHTPACTUPOBAHME NapanpoTe3HON GUCTYNbI B ABYX MPOEKLUMSAX YePES AOCTABMSIO-

LM kaTeTep.

TOKa KPOBU NOME3HY0 MHGOopMaLLMIO NoNy4YnTb
He yaanocb — NMPOMUCXOAMNO KOHTpacTupoBa-
HMEe TOJIbKO JIeBOro npeacepaus, nockKosbKy
He y[OaBasioCb NMPeoaosieTb CKOPOCTHOM MOTOK
HEKOHTPACTUPOBAHHOW KPOBWU, BbliOpachkiBae-
Mbin JIK.

Mo peaynbTataMm M3MeEpPeHUs1 NepeLLenkoB
MMMIaHTUPOBAHHbIX OKK/I0AEPOB, 0ObIYHO O0-
CTaToO4YHO OOBLEKTUBHO OTOOPaAXKAKLWMX UCTUH-
HbI1 pasmep napanpoTe3HbIX KaHanoB, OT4yeT-
N1BO Oblna NpocneXxeHa TeHAEHLMS 3aBbILLEHNS
no gaHHbiM Y3W pasmepoB ducTyn gnamet-
POM 00 5 MM 1 3aHUXEHUSA X pasMepoB Nnpu
MCTUHHOM amamMeTpe oT 6 MM 1 bonee, BNaoTb
[0 AByKpaTHOW owmnbku. MakcumanbHble pac-
XOXAEeHNS (3aBbILLEHNS) B OLEHKAX pasMepoB
NMPOUCXOAUNU MPENMYLLLECTBEHHO B CJlyyae
HeboNbLWMX OTBEPCTUN. OWKnbKN perynsipHo
HabnoganUcb Kak nNpu TpaHCTOpakallbHOM,
TaK 1 Npuv TPAHCANLLLEBOAHOM MNOSTOXEHWM YIlb-
TPa3BYKOBbIX AaTymkoB. Hambonee BepoAT-
HbIM 0OBbACHEHMEM 3TOMY MOXET ObITb TO, YTO
DUCTYIbl UMEIOT CJIOXHYIO N pasHO0OpasHyto
dopMy KaHaIoB C HeNpeackasyeMbliM Hanpas-
neHvemMm n ¢opmMon cTpym cbpacbiBaeMomn
B npeacepane Kpoeu. B noctatoyHo 60nbLINX
ducTynax NoTok Npudbnmxancs K nammHap-

HOMY, 4TO BbI3blBAJI0O 3AHMXEHME UX pasMme-
poB. Kpome Toro, anemMeHTbl NpOTE30B TakxXe
BNMAIOT Ha XapakTepUCTUKX reMOANHAMUKU.
Takmm 06pa3oMm, HeMHBaA3MBHbIE METOAUKMU
onpeneneHns pasamepoB GpUCTYN BbU NPU3Ha-
Hbl OPUEHTUPOBOYHLIMMK, a OOCTOBEPHbLIM, MO
HaLWMM HabMOEHNSM, OKa3aoCh TOSIbKO Mps-
MO€e KOHTpacTupoBaHue. Bo3moxHo, 6onee
TOYHYIO MHMOPMALINIO MOXHO OyaeT nosy4YnTb
npu NIaHMpPyeMOM B AajibHEWLLIEM WCMNOAb30-
BaHUM KaTeTepoB Asis nposeaeHus BCY3W.
OnbITHBIM NYTEM YOAN0Cb YCTAHOBUTb, YTO
B Hambonee noaxosiline MnpPoOBOAHUKOBLIE
KaTeTepbl AnameTpomMm 6—8 F BO3MOXHO Npo-
BeOEHME OKKIOAEPOB AN 3aKPbITUS DUCTYIN
pasmMepoM B nonepeyHrke BraoTb o 11-12 mm.
OTa BeAnYMHa, BEPOATHO, ABISIETCA CBOE0O-
pa3HbiM BOAOpA3neNoM Mpu Bbibope mMexay
3HO0BACKYNSAPHBLIM U XUPYPrU4€CKMM METO-
[JaMu 3aKpbITUS NapanpoTe3HblX KaHaN0B Npu
YCJIOBUN UCMONIb30BaHUA OQHOr0 OKKoAepa.
Vicnonb3oBaHue OKKII0OEPOB pasMepom bonee
12 MM, Kak npaswufo, YpeBaTO NEPEKPbITUEM
ONCcKaMun yCTPOMCTB 3annpaTesibHbIX 3/1EMEH-
TOB MPOTE30B KJAMaHOB C HapyLUEHMEM WX
dyHKUMKM, pedopmaumaMm 1 NOSIOMKaMM OK-
KIOAEPOB N3-32 NX N30bITOYHOWM MOOBMXKHO-
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CTW MPU COKPaATUTENbHbIX AOBUXEHUAX MMUO-
Kapda Ha y4acTKe MOBEPXHOCTU Xenyaouka
n npegcepans OONbLIOA MPOTAXEHHOCTWU.
ducTtyna 6onbie 12 MM B OCHOBHOM TpaKTy-
€eTCsa Bpayamm ynbTPas3BYKOBOM AUNArHOCTUKUN
KaK 4YaCTUYHbIA OTPbIB KJjlanaHa, KOTOpbIn
HEBO3MOXHO YCTPaHWUTb C MCMNOJIb3OBAHUEM
OAHOro okknogepa. B nuteparype ynomumHa-
€TCH, 4TO ONTUMaJIbHbIM METOAO0M 4f1d yCTpa-
HeHUs B0SbLUMX CepnoBUAHbLIX MUCTYN ABMS-
€TCs X OQHOMOMEHTHOE aHTEerpagHoe 3aKkpbl-
Tne OBymsa okkmogepamun (7). Y Hac Toxe
nMeeTcs COOCTBEHHbIN OMNbIT NOAO0OBHOro BMe-
aTtenbCcTBa, M TakXkXe aHTerpagHbiM Crnoco-
60oM, Tak Kak peTporpagHoMy AOOCTyny cpasy
OBYMSI AOCTaBNSIOWMMM CUCTEMAMM Y Naun-
EHTKM MeLlasi MeXaHM4YeCKni NpoTes kiarnaHa
B aOpTasibHOM NO3ULUN.

5. VMicnonb3oBaHme ycunuveatowLero Kkatere-
pa 5 in 6 pupmMbl Terumo 3Ha4YUTENBHO YNpPO-
LwaeT NPOHMKHOBEHME B DUCTYIY, a NOPON AB-
ngeTcs eMHCTBEHHBbIM CNOCOOOM YCMNELLIHOMO
BBEOEHNS NPOBOOHUKOBLIX kaTteTtepoB 7-8 F
yepel3 napanpoTe3Hbll KaHan B NeBoe npen-
cepaue, 0 4Yem yrnoMmHasnocChb Bbille. DTOT y3-
Kocrneumann3npoBaHHbI KaTeTep [AJIMHON
120 cM ¢ 0co60 rmMbkMM guMcTanbHbIM y4acT-
KOM MO3BOJISET paamkasbHO U3MEHUTb CBOW-
CTBa CTaHAAPTHOro NPOBOOHMKOBOIO KaTeTe-
pa 3a CYEeT CrnaxuBaHua cTyneHbku, obpasye-
MOW O0OCTaTO4YHO TYMNbIM KOHYMKOM KaTeTepa,
N 3Ha4YNTENbHO 60Nee BbICOKOM MPOYHOCTW,
YCTONYMBOCTU N CTabunbHOCTU 0OpasytoLein-
CAa KoakcuanbHOM cuctemsbl. NpoBOOHNKOBBIV
KaTeTep BbICOKOro kjacca n cam no cebe go-
BOJIbHO YCTOMYMB K MPUIIOKEHMIO BpawlaTesb-
HbIX YCUJINI, Tak Kak NPOEKTUPYETCH MOA, HUX,
a Npuv NCNONb30BaHMKM BHYTPU HEFO yCUIMBAlO-
Wero n yaJvHAIWEro katetepa Hm pasy He
nedopmmpoBanca B Hawux HabnoaeHUsXx,
No3BONSAIS OOCTATOYHO ObLICTPO MpeoaoneBaTb
BCe aHaToMmyeckune npenatcteus B MM,

Mpu wmmnnaHTaundax € KUCMNOJSIb30OBaAHUEM
BCEX BblLLUEYKa3aHHbIX TEXHONOMMYECKMX MPU-
eMoB Oblnla 0oTMeYeHa MakCUMasibHO BblICOKasi
CTabWAbHOCTb MPOBEAEHUS O0CTaBASAOLLEN
CUCTEMbI B MapanpoTe3HbIe KaHabl — 3TO yaa-
JIOCb BO BCEX Cly4asix.

6. Kak yTBEpPXAAIOT 1 NIMTEPATYPHbLIE NCTOY-
HUKW, UCMOJIb30BaHME PacnpPOCTPaHEHHOM KO-
OVPOBKN pacnonoXeHuns GucTyn no yCraoBHOMN
[BeHaauaTM4acoBOM LWKasne C TOYKOM Havana
oTcyeTa B 061aCTM MUTPasibHO-a0PTaNIbHOIo
KOHTaKTa, Msags CoO CTOPOHbI BEPXYLLUKN cepa-
ua, AENCTBUTENbHO CYLLECTBEHHO CHWXaeT
BpeMS nonagaHuns B ucTtyny. B 6onbwIMHCTBE

crly4aeB 9TO yAaBanocCh BbIMOJHUTL B Grivxaii-
wure 15-20 muH npouenypbl. B Hawem onbiTe
ObINO ABa HabNOeHWs, Koraa, No 3aBepeHu-
SIM ABYX pa3HbIX cneymanmcToB no Y3W, nocne
YCMNELIHOro 3akpbITUa GUCTYN OaHHbIE, NOJy-
YeHHble C WCMNOJIb30BAaHWUEM TpPaHCTOpPaKkasb-
HbIX 0aT4YMKOB, CBUAETE/IbCTBOBAIN O HANNYUN
O[HOro NapanpoTe3HOoro kaHana. TwaTenbHbIn
MOMCK 3TMX NpeanonaraemMbix KaHaN0B B Te4ve-
HMe yaca n 6onee C UCNONbL3OBAHMEM KaTe-
TEPOB pPas3nuU4yHOM KOHdUrypaumm He pan
pe3ynbtatoB. [1pu BbinoNHEHUN Y3U ¢ TpaHc-
MALLLEBOAHBLIM AATYMKOM Y 3TUX NALUMEHTOB UH-
dopmaums 0 OonoSHUTENbHbLIX MNP He noa-
TBEpAUNacb. HanpawwvBaeTca BbiBOL4 O TOM,
4YTO, €C/IN OMbITHbIA 3HO0BACKYNSAPHbIN CReun-
anucTt B TeyeHne 30 MUMH BMeLWaTeENbCTBA HEe
KaTeTepusmpoBan GUCTYNY, CTOUT YTOYHUTb
€e Hanu4yme mn pacnosioXeHne C NCnosb3oBa-
HMEM [OOMOJSIHUTESNIbHLIX METOAUK U TEXHONO-
rmin. B gByx opyrux HabnogeHusx nocrne 3a-
kpbiTna MNMN® MK pgeincteutenbHo 6biin oOHa-
PY>XEeHbl O0MNOJIHUTENIbHbIE MapanpoTe3HbIe
KaHanbl, 3aKpbiTble 6e3 Kakmx-nMbo npobnem
npu cnenylouwem BMeLllaTenscTee. 1o cnoBam
Bpaden GyHKLUMOHANbHOW OMAarHoCTUKN, CTPYKU
BbICOKOCKOPOCTHOro cbpoca kpoBu n3 duc-
Tyn, Hanpas/eHHbIX MNOoA4 Pas3HbIMU Yyrnamu,
VHOr4a nepekpbiBaloT opyr Apyra 1 3aTpynoHs-
0T AMarHoCTuKy. BO3MOXHO, 1 Kakme-To 4acTu
npoTesa kianaHa B coyeTaHum ¢ 65mM3ko pac-
MOJIOXXEHHBIMU ANCKaAMU VUMMAAHTUPOBAHHbIX
OKK/IOOEPOB TakXe C03[alT OOMNOAHUTENb-
HYtO TYPOYEHLMIO TOKA KPOBW, OCNIOXHSIOLLLYHO
TPaKTOBKY YJIbTPA3BYKOBOM KAPTUHbI.

3a BCe MpPOBEAEHHbIE MMMAHTaAUMM BO3-
HUKJTO 5 OCNOXHEHWIA:

1 — TpaBMa NPOBOAHNKOM HEOOJbLLOV BET-
BUW JIETOYHOWN BEHbI C MUHMMAaJSIbHbIM KPOBOXap-
KaHbeM B Te4dyeHue Onmxanwmnx 15 MuH.
M3MeHEeHNI B aHann3ax KPOBU, XapakKTepHbIX
ONa KPOBOMOTEpU, y nauveHTa OTMEYEHO He
6b1n10. [locne BbISIBNEHUS 3TOr0 OCJ/IOXHEHWS
Mbl CTanu yaensatb ocoboe BHMMaHMe NocTo-
SAHHOMY KOHTPOJIIO MOJIOXEHUS KOH4YMKa MNpOo-
BOOHMKA B JIEFOYHOW BEHE UM NIEBOM Npes-
cepaounn.

2 — MUrpauus oHOro HeagekBaTHO Noa06-
pPaHHOr o, Mo, Kak 0Ka3anoCb, HETOYHLIM YJbTPa-
3BYKOBbIM AaHHbIM, OKKJloAepa Ha Gudypka-
uMio o0LMX NoAB3O0LWHbIX apTepuin. OTTyaa
OH Obln M3BNeYeH neTnen-noBYyLLKOW, nocne
yero NnauneHTy cpasy Obina NpoBegeHa ycneww-
Has MMIaHTauma okktogepa Heob6xoanmMoro,
donbLiero pasmepa (puc. 8, a-r). HyxHo oT-
METUTb, 4TO Y MUTPUPOBABLLEFO CUMMETPWNY-
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Puc. 8. a—n — murpaumst okkitogepa MeHbLLIero, 4em Hy>XKHo, paamMepa. Ero nssnedeHme netnieiin-noByLLKon ¢ bugyp-
Kaumy NoaB3ao0LWHbIX. a — UMMaHTauns agekBaTHOro YCTPOMCTBA C KOHTPACTMPOBaHUEM.

HOro okknogepa ans 3akpbitua JMXKIT mbl-
LLIEYHOro oTaena Neperopoakm ouamMmeTp LeH-
TpanbHoro otaena 6bis1 6 MM, a PUKCUPYIOLLNX
OnckoB — 12 MM, 4TO, CKOpee BCEero, He No3Bo-
nuno Obl YyCTPOWCTBY MPOWTM B Bpaxuoue-
danbHble BETBU Oyrn aopThbl, U PUCK X 9MOO0-
nnsauum 6bin MUHUManNeH. MIMeHHo aToT cny-
Yyan NO3BOJINI NMOHSATb, YTO AOBOJIBHO CJIOXHO
KayeCTBEHHO 3akoHTpacTupoBatb MNP gua-
MeTpom 6osnee 9 MM faxe Yepes NPoBOHMKO-
Bbli KaTeTep C €ero LWUPOKUM BHYTPEHHUM
MPOCBETOM.

3 — Kak y>Xe ynomMmHanochb Bbllle, TsSHXenoe
HapyLlleHne cepae4yHoro putmMma ¢ Nepexonom
B punbpunnnaumio XenygoykoB BO3HUKIO y Na-
LMEHTKN NPV MaHUMyNSaunumM KaTeTepom B Mo-
noctu JIK. @dunbpunnauus 6bina KynmpoBaHa
paspsaom gedpunbpunnatopa. AHaToMmyeckas
cuUTyauuns y AaHHOM 60NbHOM Oblia OCNOXHEHA
HaIMYMEM MEXAHNYECKOIrO NPOTE3a HE TOJIbKO
B MUTPasibHOM, HO U B aOpPTasibHOM NO3ULUN.
JnarHoctnyecknin kateTep, NPoOBEAEHHbIN Ye-
pes3 aopTalibHbIA NPOTE3, MOJIHOCTLIO BbIKIIO-
yan 13 paboTbl OANH U3 ABYX 3anupaTesibHbIX
3JIEMEHTOB, 4TO CYLLECTBEHHO CHUXano a¢-
HEKTMBHOCTb CepaevyHoro Bbibpoca v nNposie-
N9N0Cb B MWEMUM MMOKapAa W rosIOBHOrO

Mo3ra. Bo3aMOXHO, MMEHHO Ha 9TOM pOHe npun
MaHUNynsauuax katetepom B JIXK BO3HMKNO T9-
Xenoe apuTMMYECKOE OCNOXHEHMe. Bmewa-
TenbCTBO ObINO NpekpalleHo. Yepe3 neHb
dUCTYNyY yoanocb 3akpbiTb aHTErPaAHbIM CrMo-
coboMm. TpaHccenTanbHasa NMyHKUMS NpoBOOM-
nacb nof KOHTposiemM TpaHcnuiesoaHoro Y3U
OMbITHBIMKX BpadYamMy apUTMOJIOMMYEeCKOro oT-
nenerHus. PybuoBble nameHeHus MMM, Bo3-
HUKLIVME NOoCcne NpOoTEe3MPOBAHUS KanaHoB,
BbIHYAMIN BbINOJIHUTb MYHKLMIO CYLLLECTBEHHO
BbllLE ONTMMabHOWM TOYKU, YTO 3HAYUTENBHO
YCIOXHMIO0 nonagaHune kateTepom B GUCTyNy.
MapanpoTeaHbIli KaHan Oka3ascsa BHe Hanpas-
neHnsa xoga katetepa. [Npunock BOCMONbL30-
BaTbCS MPUEMOM CO34aHUA NeTIn U3 kateTe-
pa, aHasIorMyHoO MCNONbL3YEMOI HaMK Npu pe-
TporpagHom goctyne. Puctyna 6bina 3akpbiTa
00bI4HbIM OkkNtogepom ana OAl ¢ pasamepom
KoHu4deckoro Tena 10-12 mwm, (puc. 9, a, 6).
TemMm He MeHee Mbl CHMTaeM, YTO aHaToMuye-
ckasa cutyauus ¢ MNMNd MK 1 mexaHnyecknm
MPOTE3OM B A0OPTa/IbHOMN MNO3ULMU SBASETCS
He abCoMTHLIM, @ OTHOCUTESNIbHBIM MPOTMBO-
nokasaHuem K peTporpagHon TEeXHONOorum
3akpbiTua. lMonroga cnycta B aHanOrM4yHoOM
cuUTyaumm y gpyroro nauuieHta ¢ nporesmpo-

HekoTopbie npuHUMrbl 1 3aKOHOMEPHOCTU, BbISIBJIEHHbIE MOCE SHAOBACKY/ISIPHOrO 3aKPbITHS
31 napanpoTe3Hoi GUCTysibl MUTPAasIbHOIO KarnaHa rnpeumMyLLeCTBeHHO PeTPorpaaHbiM criocobom
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Puc. 9. a—a — aHTerpagHoe nonagaHue B napanpoTtesHyto ouctyny MK ¢ cosgaHmem netnu katetepa B IEBOM Npea-

cepauu.

BaHHbIMUW a0pPTa/ibHbIM U MUTPANbHbIM Kiana-
HamMu peTporpagHoe 3akpblitme UCTyNbl yaa-
JIOCb BbINOJIHUTbL MpakTuyeckmn 6e3 npobaem
(puc. 10). Y oboux naumeHToB B aopTasibHOM
nosuumu Obln MMMNNAHTUPOBaH ABYCTBOPYa-
Toih kKnanaH MegunHx. Kopnyc aTtoro nportesa
n3rotaBnmeBaeTca n3 nuporpaduta, a noa-
BUXHbIE 9JIEMEHTbI (CTBOPKU) — U3 yriecuTtan-
Jla — O4YeHb NPOYHbIX MaTepuanos. MNpu akky-
paTHbIX MaHUNYAALUSAX NPOBOAHUKOM U KaTe-
TEPOM PUCK MOBPEXOEHUS CTPYKTYP npoTesa

KnanaHa npaktuyeckn otcytcteyeT. OCHOBHOE
yC/loBME — NPOBeAeHNE MHCTPYMEHTOB Yepes
O[HY 3 CTBOPOK, aHE Mexay HUMu. lNonoxeHne
KaTteTepa Mexay CTBOpPKamMM MOJSIHOCTbIO 6510-
KnpyetT padboTy npoTe3a. Bo3MOXHOCTb neveb-
HbIX MaHUMYNALUWA Yepes3 UMMIaHTUPOBAHHbIN
NnpoTe3 aopTasibHOro knanaHa 6bina gokasaHa
HamMmu paHee — B 2013 . Npn yCnewHoM onbITe
3aKpbITUA nocneonepaumoHHoro JMXKIT B aHa-
JNIOTMYHOW cuUTyauum, o 4Yem Oblla COOTBET-
cTeytowas nyonukauus (8).

Corahlby A0

Puc. 10. a, 6 — peTporpagHoe 3akpbiTve napanpoTe3Hon pucTynbl MK yepes AByCTBOPUYaTLIN MEXAHUYECKNI NpoTe3

aopTanbHOro KnanaHa.
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XoTenocb 66l OTMETUTbL, YTO MPU MaHUNYNA-
UMEAX KaTeTepoM, CBEpPHYTbIM B neTnio B JIXK,
Bcerga HabnoagalTca HapyleHus putMma,
yaule B BUAE 3KCTPACUCTOI, YTO nHorga Tpe-
OyeT cobnioaeHNa HEKOTOPLIX Nay3 BO BMeLla-
TenbCTBE 00 HOpManusaumm putMma unmv name-
HEHUA TMOJIOXEHUS KaTeTepa, NpPUMEHEHUS
JNleKapCTBEHHbIX CPEACTB, HO TOJIbKO B O4HOM,
BblLLEYKA3aHHOM CJlyyae 3TO noTpeboBasno
N3MEeHeHUsa MeTogmkKn gocTyna.

4 — MOCKOJIbKY BCEM MauMeHTaM C MeXaHu-
YyeckMMM NpoTe3amMy kKnarnaHOB Ha3Ha4daloTCs
HEMPsIMble aHTUKOAryJisiHTbl, BMOJIHE OXuaae-
Mbl ObIIM reMaToMbl B MecTe nyHkuuun. lMpun
6enpeHHOM AoCTyrne npobsiemM B 3TOM MiaaHe
HE BO3HUMKJ/IO, B TOM 4YMUC/IE 3a CYET NPUMEHE-
HUA ywmBatowmx yctporcts Perclose ProGlide
dupmbl Abbott. Y 2 naumeHToB npu nievyesom
noctyne obpasoBanucb HeEBONbLUME MNYSbCU-
pylowme remaTtombl, noTpeboBaBLLMe onepa-
TUBHOroO siedyeHuns. B uenom BCe OCNOXHEHUA
HE CKazanncCb OTPULATESNIbBHO HA TEXHNYECKOM
ycrnexe 9HO0BaCKYJISIPHOIO JIEYEHUS, HE OTpa-
3UINCb Ha OBOLLLEM COCTOSAHMK NaumMeHToB. OHKU
OblNM oXmgaembl U npeogonumbl. Ha 3 gHsa
yBenuYmMaacb rocnmTann3aunsa Kaxaooro ms
OBYX MAUMEHTOB C MyNbCUPYIOLLMMN remMarto-
MaMm NnevYeBblX apTepuii.

CtouT OTAENbHO YNOMSHYTb Hawl MepBbIn
OnbIT OAHOMOMEHTHOIO 3aKpbITUA OBYMS OK-
knoaepamm 60bLLIO CEPNOBUAHON DUCTYIbI
MK. NHTepecHa nctopmsa BO3HUKHOBEHMS OaH-
HOro napanpoTte3Horo cauwa. lNauneHtka X.,
59 net, 6Gblna rocnuTanu3MpoBaHa C Auar-
HO30M: “BblpaX€HHbIV CTEHO3 M HEJOCTaTOu-
HOCTb |l cTeneHu aopTanbHOro knanaHa. Hepoc-
TaTto4HoCcTb MKII-Ill cTeneHn. HepoctaTto4yHOCTL
TpexcTeopyaToro knanaHa ll-lll creneru. Beico-
Kasi neroyHas runepteH3usa. dubpunnauus
npeacepanmn, XpoHMYECKOE Te4YeHme, NOoCTO-
gAHHaga dopma, TaxmcuctTonusa. N'mnepToHmnyec-
kasa 6onesHb Il ctagnn. XpoHuyeckasa cepaey-
Haqa HepocTaTo4HocTb IIB. [l DK”.

20.01.2016 xupypramm Hawiero ueHTpa
Obl710 BbINONHEHO MNpoTe3npoBaHme MK, aop-
TanbHOrO KfanaHa, aHHynonaacTmka TPUKyCnm-
nanbHoro knanaHa no Je Bera. Ha Haw B3rnaa,
Hanbosiee 3Ha4YMMbIM MOMEHTOM M3 MPOTOKOSA
onepaumn ABNSieTcs To, 4To ob6a npoTtesa kna-
NaHoB ObIN BLUUTHI “HenpepbIiBHbIMU OOBUBHbI-
MM wBamMn”. BnocneactBuy onepupyoemy
Xnpypry Obia 3a4aH BONPOC O NpUYMHAxX Takoro
BblbOpa. Mbl nony4ymnm cneaylowmin OTBET:
“A Bcerpa mcnonb3yto [1-06pasHble LWBbI, HO
B JAHHOM CJlydae nocanoyHble MecTta o4 npo-
TE€30B BbIMMFAENN HACTOJIbKO ONTUMMCTUYHO,

4YTO 3axOTENOCb MCMNONL30BAaTb MMEHHO TaKyto
TEXHUKY BLUMBAHUA".

Yxe Ha cnepywowmn geHb — 21.01.2016-
naumeHTka Oblla NMOBTOPHO HEOT/IOXHO MNpOo-
onepuvpoBaHa M3-3a 3HAYUTENBLHOro yxyaule-
HUS COCTOSIHUS, BbI3BAHHOIO MOSABIEHNEM
MMNd aoptanbHoro knanaHa 11 x 5 mMm. ¢ pe-
ryprutaumen |l cteneHn yepes Hee. B TOT Xe
[eHb B aopTasbHy0 no3unuuto 16 MN-obpasHbiMu
wBamMu Obl1 BLWWT MEXAHUYECKU npoTes
MeouHx 21, nOEHTUYHbBIN paHee NMMNAHTUPO-
BaHHOMY. HyXHO OTMETUTb, YTO YyXe Torga
onpenenanacb U Hebonbwasa MNP MK ¢ pe-
ryprutaumen | cteneHn. OTmeyanacb ocTpas
noyeyHas HepoctatodHocTb. 10.02.2016 na-
umeHTka Oblna peorepupoBaHa Mo MNoBOAY
Tpex CBULLEN MO Xo4y nocneornepaunioHHON
paHbl, pacxoxaeHusa paHbl. beina nponseene-
Ha YaCTuU4YHasi HEKPIKTOMMUS C YCTAaHOBKOW Ba-
KYYMHOMN CUCTEMBbI. 3aXMBNEHNE MEOJIEHHOE,
BTOPUYHbIM HaTshkeHneM. Boinncana 04.03.2016
B YOOBJIETBOPUTESIBHOM COCTOSIHUW.

22.06.2017 ata 60/bHasa BHOBb NocTynuia
B Hally KIVMHWKY C XanobamMy Ha OTekM Ha
HOrax, OAbILKY MNP HE3HAYUTENBHON Harpy3ke,
YyCUAMBAIOLLYIOCS B TOPU3OHTa/IbHOM MO0~
KEHUMN, XENTYLLUHOCTb KOXHbIX MOKPOBOB, XeJ-
TywHOCTb cknep. CoCTosHME OLEHEHO Kak
cpenHen TskecTu. lledeHb: +7 CM OT kpas
pebepHon ayrn. YxyoLeHne COCTOAHUS C 3UMb
2017 r. Mo paHHbIM TpaHcnuweBoaHoro Y3U
B OEHb rocnutanmsauun: no NepenHen 4acTtum
Kosbua npoTe3da (B Npoekumn yuika NeBoro
npencepavd) ouupyeTcs paspexeHne 9Xo-
curHanoB 5 mm, B 3D—4D-pexnme y4acTtok pas-
pexeHns 9xXo curHanoB 3 x 16 MM C NMOTOKOM
napaknanaHHown peryprutaumm -1l cteneHn.
Mo obbemy — BbipaxeHHas MMNdP. B npoekunn
aopTasbHOro KJjarmaHa npoTes3, 9XOCUrHasbl
OT Hero 0Obl4HOW WMHTEHCUBHOCTW, MOOBUX-
HOCTb 3anMpaTesibHbIX 31IEMEHTOB COXpaHeHa —
TpaHcknanaHHasa peryprutauma |-l cteneHn.
Mo obbemy — HedHauuTenbHas. YeTkux napa-
K/anaHHbIX MOTOKOB HE BbISIBIEHO.

Ha npoBeaeHHOM KOHCUnymMme 6b110 0gHO-
3HAYHO YCTAHOBMEHO, YTO BoNbHasa He nepeHe-
CET TPETbIO, OTKPLITYIO ONepaymio penpoTesn-
poBaHus. [oaToMYy, y4nTbiBas AaHHble obcne-
O0OBaHUA, NMPOrpecCupyroLLLyio XPOHUYECKYIO
CepaeydyHyto HeaoCTaTO4YHOCTb, OTCYTCTBUE
adpdekTa OoT NPOBOANMON MeANKAMEHTO3HOW
Tepanuu, naumeHTke Oblla pekoMeHOoBaHa
nonbiTKa 9HAO0BACKYNAPHOIO 3akpbiTUsa duc-
Tynbl.

[MockonbKy OaHHbIM NapanpoTe3HbI CBULL,
“Men ceprnosugHyto dopmy v aavMHy 16 Mm

HekoTtopbie npuHUMibl i 3aKOHOMEPHOCTH, BbISIBJIEHHbIE 110C/1€ 3HAOBACKYJ/ISPHOIr0 3aKPbITUS
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Puc. 11. 3D-pekoHCTpyKumns 60MbLIOK CEPrNOBUAHOWN
ductynsl MK.

Puc. 12. Xopg kateTepa B N1€BOM npeacepau npu aHte-
rpagHoOM 3akpbliTun napanpoTe3Hoin ¢uctynsl MK un

BbIHY>XXOEHHO “BbICOKOM” nyHKUum MIM.

Puc. 13. [1a gocTtaBnaolmx katetepa B napanpores-
HOM KaHane.

(puc. 11), oanH OKKIOOEP B Ka4YecTBe 3aKpbl-
BaloLLero ycTpomcTBa He paccmaTpuBascs.
MpoBoanTb OBE AOOCTaBAAKOWME CUCTEMBI
M MaHUNyIMpoBaTb UMK Yepes Haxoaauwmnincs
BblLLE NPOTE3 aopTasbHOrO KjarnaHa ajg pe-
TPOrpagHoro AoCTyna Mbl TakXke nocymTanu
6onee pUCKOBAHHbIM, YEM BbIMOJSIHEHME OBYX
nyHkumin MMM, Bbino NpuHATO pewleHne o6

aHTerpagHom goctyne. Yepes o6e 6eapeHHble
BEHbI C MOMOLLbIO TPAHCCENTANIbHOW MYHKLMN
B /IeBOE npeacepavie BpavyoM-apuUTMOSIOroMm
OblI0 NPOBEAEHO ABa UHTPOAbOCEpPa OJIMHOMN
80 cm u gnameTtpom 8 F Kak u B npexHem
Hawem onbiTe C aHTerpagHbiM [OOCTYMNOM,
MYHKUUN U3-33 UMEIOLLEroCcs MPOTAXEHHOro
pybua neperopogku ot goctyna npu npoTesn-
pOBaHMU KfanaHa ynanocb NPOU3BECTU TOJIb-
KO B 4OCTaTO4YHO BbICOKOM OTAENE NMEPEropos-
KM, 4TO CHOBa NOTpeboBasio co30aHus NeTeNb
M3 [OMArHOCTUYECKUX KaTeTEPOB B JIEBOM
npegcepoun gns nonagaHmsa B  GuUCTyny
(puc. 12). Heob6xooMO OTMETUTb, 4YTO Mona-
JaHune B CBULL, NOCNe NPOBEAEHNS B HEFO nNep-
BOro npoBOOHUKOBOro katetepa 7 F BTOpbIM
aHaJsIorM4YHbIM KaTeTepPOM MNOJIYy4MII0Ch, HO MPOo-
LU0 3HAYUTESIBHO CIIOXHEE. YXXe YCTaHOBJIEH-
Hbll MEepBbIA KaTeTep CYLLEeCTBEHHO MeLwlan
MaHUNyNaumMaM B npeacepann v yMeHbluan
dusmnyecknii paamep euctynbl (puc. 13). Mol
CYMTaEM, YTO ONS YCTpaHeHus OaHHOM MNpo-
6nemMbl B clieaylollemM aHanorMyHoMm clyvae
MOXET OKa3aTbCs pauuoHasibHbIM KOMOWHM-
POBaHHbIV OOCTYMN — N PETPOrpagHbIin, N aHTe-
rpagHbiin. Nlo o6omm NPOBOAHUKOBLIM KaTeTe-
pamMm OblIM OAHOMOMEHTHO MMMIAHTUPOBAHbI
2 okknogepa ans MblwedHbix AMXKI ¢ gna-
MeTpoM nepewerka 8 mm. OgHOBpEeMEHHas
vMnaaHTaumsa OKKlo4epoB obecnevymBaeT nx
B3aVMHyI0 ¢dukcaumio. Kpome Toro, npm pas-
OENbHOM MMNMaHTauMM BO3MOXHa MUrpauuvd
MepBOro U3 yCTaHOBJIEHHbIX YCTPOMNCTB BCes-
CTBUE €ro BbiTaJIKMBAHUS BTOPOWN OOCTaBAIO-
wen cuctemom. Npu KOHTPOAbHOW PEHTIEHO-
rpapum noJsIoXKeHne OKKIAEPOB Ka3asoCb
KOpPpPEKTHbIM (puc. 14). Mo gaHHbIM TpaHCnn-
wesoaHoro Y3W cbpoc yepes puctyny pesko
CHU3WJCS, OTMeYanoCb “npokpawimBaHme”
CKBO3b OMCKWN YCTPOMCTB, YTO ABAAETCSH HOpP-
MaJslbHbIM [OJ151 MONYNPOHMLAEMbIX MeMOpaH
OKKJII04EpPa B PaHHUM nepuog rnocne nuMrniaH-
Taummn. loctaensiowme kabenm Oblan oTKpy4de-
Hbl OT OKKJIlo4epoB. Nocne ycTpaHeHUa HEN3-
6eXHOro pacTarmBaloLlLero BO3OENCTBUS Ka-
6enen nNpu PeHTreHOCKoNuUU B NMpPaBO KOCOW
MPOEKUMN CTasi0 OYEBUOHO, YTO MEPELUENKn
OKKJTIOAEPOB M UX ONCKU PacnoaoXuanchb ne-
pPEeKpPecTHO (Kak KOCTU Ha nupaTtckom dnare),
4YTO, K COXaNleHUK, XOTb M HECYLLECTBEHHO,
HO CKa3aslioCb Ha UX 3anupartesibHON PYHKUUN
(puc. 15). MNockonbKy OaHHbIA BapuaHT B3au-
MOPAaCMOJIOXEHNS YCTPOMCTB, OYEBUOHO, HE
camMblii ONTUMAaNIbHbIN, B JafiIbHEWLLEM CTOUT
YYnTbiBaTb BO3MOXHOCTb TakKOro pasBuTUA
COObITUI N NCNPABAATb MOSIOXXEHME YCTPONCTB

Ne 52/53, 2018



ENDOVASCULAR MANAGEMENT OF STRUCTURAL HEART DISEASES

Puc. 14. a, 6 — okknogepsbl ¢ LOCTABNSIOWLUMY CUCTEMAMN B CEPNOBUAHON PUCTYNE B ABYX MPOEKLUSIX.

nooyepenHbiM BTArMBaHMEM U pacrpaBfieHNEM
MPOKCUMaJibHbIX K AOCTaBASIOWMM CUCTEMAM
amckoB. Hapo oTMeTuTb, 4TO BO BCEX TPEX Cly-
yaax uMmnaaHTaumm okktoaepa B apyx MNMNd MK
aHTerpagHbiM O0CTYNOM yaanocb 0B60NTUCH
6e3 co3gaHus, Kasanocb Obl, 006s3aTesibHbIX
apTepMOBEHO3HbIX MeTeNlb U3 MNPOBOAHMKA.
[nsa ycnewHoro npoBeaeHnsi NpoOBOAHVNKOBOIO
KaTteTepa B Ka4eCTBe AOCTaBJIAOLLIEN CUCTEMbI
yepe3 GUCTYNY O KayeCTBEHHOW Onopbl
oKasanocb BMOJSIHE OO0CTAaTOYHO HU3BEOEHUS
ONAarHoCTMYECKOro MNpPOBOAHMKA OO0 YPOBHS
OpPIOLLIHOM aopPThl.

Mo paHHbIM Y3WM ¢ TpaHCOuUWEBOAHbIM
JaT4nNKOM Nocne yCTaHOBKM OKktoaepa: QyHK-
LMS MUTPAaJIbHOrO NpoTe3a CoxXpaHeHa, TpaHC-
KnanaHHas peryprutaums |-ll ctenenun, rpagu-
E€HT JaBNeHns Ha NpoTe3e KnanaHa B AnacTony
12-14 mm pT.CcT. [lBa napaknanaHHbIX MoToka
cbpoca I-Il cteneHn — no-BnaMomy, psaoom
W1 Yepes OMUCKM OKKJlogepa C ABYX CTOPOH.
B ovHamunke — 3Ha4YMTENbHOE YMeHblueHune
napakJianaHHoro copoca.

BonbHaa Obina BbinucaHa 03.07.2017.
lMocneonepaunoHHbIV Nepmoa NpoTekan rnaa-

lim: ay10

Puc. 15. Okkniogepbl, 0TCOeAMHEHHbIE OT A0CTaBSIO-
wux kabenei. BuoHbl nepecekaolmecs LeHTpasbHble
OTAENbl YCTPOWCTB.

Ko, 6e3 ocnoxHeHun. MecTta nyHkumn 6e3
MPM3HaKoOB reMaToMbl 1 BocnaneHud. Perpec-
CUPOBaJIN OTEKUN HUXXHUX KOHEYHOCTEN, LUNaku
KPOBU He NoBbIWanmcb. B Tpu pada cHu3nnacb
ounupybuHemms. CocTosiHME OTHOCUTESNIbHO
yooBnetTBoputenbHoe. Co3HaHne sacHoe. Ak-
TUBHA B nNpeaenax otTaeneHms.

Mpn KOHTPOJIBHOM TPAHCAULLEBOOHOM
Y3W naupeHTkn 18.09.2017: “B npoekumun MK
npoTe3a. MNoaBMXHOCTb 3anupaTesibHbIX 3fe-
MEHTOB coxpaHeHa. o nepenHeboOKOBOW Ya-
CTW NpoTe3a JoUUPYIOTCH OMCKN OKKITIOAEPOB.
Mx nonoxeHue yctonymeoe. 1o Kpak OKKIIo-
nepa napaknanaHHas peryprutauva -l cte-
NeHM No NPoOTSXXeHHOCTU, N0 0O6beMY — HE3HaA-
ynTenbHad. TpukycnupganbHas peryprutaums
-1l ctenenn”.

MO>XHO ckasaTtb, 4TO OAaHHbIA KINHUYECKNN
cny4yan, yumtbiBag HeonepabenbHOCTb 0O0Jb-
HoI, B 60MbLUE CTENEHM NOCNYXWUN onpenene-
HMIO NPaKTUYECKOW BO3SMOXHOCTU 3HAO0OBACKY-
JNIAPHOr0 yCTpaHeHUs GOoNbLUMX CEePrOBULHbLIX
ductyn MK gBymMs okkntogepamm, yTOHHEHUIO
TEXHMYECKMX ITanoB BMELLATENbCTBA, XOTH
U KIIMHNYECKNI 3 PeKT okasasicsa 4OCTaTO4YHO
BbICOKMM. B yKa3aHHbIX Bbllle nuTepaTypHbIX
MCTOYHMKAX HUKAKMUX TEeXHUYEeCKMX noapob-
HOCTEN OOHOBPEMEHHOIO UWCMNOJSIb30BaHMUSA
ABYX 3aKpblBalOLLMX YCTPONCTB Mpn 3aKpbITUN
napanpoTesHbix ceuwen MK He npuBoauTcs.

OGcyxaeHue
MauyeHTbl ¢ MMNd HadbnopalTCA 1 OLLEHU-
BalOTCH, Kak MpaBwufo, Kapaumoxmpypramu.

paHb Mexay euwe “NpUanYHbIM” COCTOSSHUEM
nauyieHTa u gekomrieHcauuen rnopov obiBaeT
O4YEHb TOHKON. 3aHMXEHUNE 3HAYEHUS BaXHO-
CTM N HeobXoAMMOCTU CBOEBPEMEHHOrO
ycTpaHeHus MNMN®, yacto HEBONbHOE, C OTTHA-
rMBaHWEM XMPYProM MOMEHTA MPUHATUA pe-
LWEeHWsa, BMIOTb A0 HACTYMAeHns nHkypabenb-

HekoTopbie npuHUMrbl 1 3aKOHOMEPHOCTU, BbISIBJIEHHbIE MOCE SHAOBACKY/ISIPHOrO 3aKPbITHS
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HOCTKM OONbHOro, CYLLECTBEHHO YyXxydllaeT
KJIMHNYECKUI TMPOrHO3 TakuxX MauueHTOoB.
Heckonbko Hawwux 60nbHbIX Tak nepenasanm
coep>xxaHue CBOUX perynsipHbix 6ecen ¢ kap-
Avoxupypramu 13 Apyrux pervoHos: “llo-
xopoLlemy, Bauwly napanpoTe3Hylo GUcTyny
Hago ycTpaHaATb. Ho, K coxaneHuio, Bpena
OT onepaumm MoOXeT ObiTb 6onblie. Bbl xe
cebs B LesIoOM TepnuMmo 4YyBcTByeTe? byaem
Habnogatb panbwe”. Heobxogumo wmn3bas-
NATbLCA OT TAKOro XMPYPruyeckoro ctepeotuna
MblLeHUa. CHnTaem, 4TO NPUHATUE PELLEHUS
O HeoOXOOMMOCTM JIEHEHUSA U ero MeToauke
Yy Takux OO0NbHbIX OO0MIKHO OCYLLEeCTBAATbLCSA
“Heart team” B cocTaBe kapanoxupypra, cne-
uManmcTa rno PeEHTreHOXMPYPrmyeckumM MeTo-
JaM OMarHOCTUKM W JIEYEHUA N Kapguosora
C y4eTOM BCEro apceHasna BO3MOXHbIX TEXHO-
norumin. lNpuHatas cendac cuctema KBOT MO-
3BOJIFET, MPU HEOOXOANMOCTMU, MPOKOHCYNbTU-
poBaTb M NPOIEYUTb NALUMNEHTA B Crieumanmnan-
PYIOLLEMCHA HA JAaHHOW NaTONOM MU YYPEXOEHNN.
B Hawen knmHmnke nocne nepeBbixX Xe 3HO0Ba-
CKYJNIAPHO MPOJIEYEHHbIX NaLUMEHTOB BapuaHT
XMPYPrmyeckoro nogxoga paccmaTpuBaeTcs
B MOCNEeOHIon o4yepenb.

BaxxHbIM OCTaeTcs acnekT TOYHOro onpege-
neHusa pasmepos MMNd ot 9 mm n 6onee, KOTO-
pble A0BOSIbHO TPYOHO 3aKOHTpacTMpOBaTb
yepes OoCTaBNALLYI0 cucTemMy. Hageemcs, 4to
MOJIHOLEHHYIO MHPOPMaLMIO B 3TUX Clydasax
MOXHO MoJly4aTb MPU WUCMOJIb3OBAHUN TPaHC-
nuwesoaHoro 3D-Y3W B coyeTaHun ¢ BCY3WN.
MnaHnpyem nonyyatb C NMOMOLLbIO TaKOro co4e-
TaHWS NCCNeL0BaHNM NcYepPnbIBalOLLYO MHDOP-
Maumio 0 popmMe U pasmepax GUCTyI.

3aknovyeHume

TexHn4YecKkuii ycrnex kak npu petporpagHom
(B nogasnsoLemM 60NbLUMHCTBE Clly4aeB), Tak
1 Npu aHTerpagHom goctyne coctasua 100%.
Y 75% naumeHToB Obl1I0O OTMEYEHO YMEHbLLEe-
HMe cpenHero AaBfieHUs B NMPaBOM XeNnyaooy-
Ke, YMEHbLUEeHVEe pa3MepoB JIEBOr0 npencep-
ona.

YuunTbiBag OTCYTCTBUE JiIeTallbHbIX NCXOL0B,
MMWHUMAIbHOE KOJIMYECTBO OCAOXHEHWUW, Bbl-
COKWN MPOLEHT KJINHUYECKN U OOBLEKTUBHO
3dPEKTUBHBIX MNpoLenyp, BbILLEONUCAHHYIO
HaMn METOAUKY MasiOMHBA3MBHOIO yCTpaHe-
Husa MNP MK 6e3 co3paHna apTepPMOBEHO3-

HOWM NEeT/IM MOXHO CcYuUTaTb MNEPCNEKTUBHON
1 6e3onacHoli. Mo cBoel CNOXHOCTU 3TO BME-
LaTenbCTBO COMOCTAaBMMO C 3HOOBACKYSP-
HbIM 3akpblTemMm JMXTT.

PagunkanbHO OO/MKHO U3MEHUTbL CUTyauuto
nosiBIeHME B 9TOM roAly Ha PbIHKE, B TOM YMCIiE
POCCUNCKOM, CEPTUPULMPOBAHHOIO NEPBOIro
cneunann3mpoBaHHOro yCTPOMNCTBaA, paspa-
60TaHHOro cneumanbHO AN 3aKpbITUSA Napa-
knanaHHbix ¢uctyn Occlutech Paravalvular
Leak Device. B nutepaTtype MOXHO HanTK yno-
MUHaHNA 00 3KCcnepuMeHTaslbHOM MNpUMEHEe-
HUKM 3TOro yctpowcTtea (9). JaHHbI OKKIOAEP
ncxogHo paspabaTbiBancs Os PeLleHus Bbi-
LLeynoMsHyTon cneunduyeckor npobnemsb.
OH nmeeT HeCKONbKO BapMaHTOB MCMONIHEHMS,
Kak C KBagpaTHbIMU, TaK U C NPAMOYIOJIbHbIMU
ancKkamm, TOYEeYHbIM UM OObEMHbIM (Kpyr-
JNibIM/OBasibHbIM) cpegHUM oTaenom. LLinpokun
pasMepHbIV psan NO3BOJIUT C YCNEXOM 3aKpbl-
BaTb OOHUM YCTPOMCTBOM KakK MaJsieHbkKne
OoKpyrnble, Tak 1 6oNblLUVe ceprnoBuaHble du-
CTynbl BMAOTL 80 16—-17 MM B gnviHy 1 8—9 mm
B WMPUHY Yepe3 aamHHble (110 cm) gocTtas-
nsowue yctporictea aunametpom ot 6 go 10 F
C XapakTEepPHbIM “OKKIIOTEKOBCKUM” KPEMSIEHU-
€M 3a LWapuK 13 CnasiHHbIX HUTEW OKKJloaepa.
Mmelowmeca B CTPYKType OKKkoaepa 2 PEeHT-
reHOKOHTPACTHbIE METKU MNO3BOAT NPaBUSIbHO
OpueHTUpPOBaTb YCTpoKcTBO. Cneumndunyeckas
KOHbUrypaumsa OUCKOB C Hanpas/iEHHbIMU
BHYTPb KpasiMu gosikHa obecrnevymBaTtb UX CTa-
6unbHOE NpuneraHme K kpasam GUCTYSbl B LUN-
POKOM guanasoHe OJIVH NapanpoTe3HbIX KaHa-
NOB. HemManoBaxHbl IOPUONYECKNI 1N HAYYHbIN
acnekTbl cepTudukaumm OaHHOrMO OKKI4e-
pa — NosiBUIOCb 3aKOHHOE NpPaBOo NPOBEAEHMUS
paHee HeBO3MOXHbIX OO0NbLUMX PaAHOOMUIN-
POBaHHbLIX UCCNeA0BaHUM MHCTPYMEHTOM “on
label” pna onpeneneHus HenocpeaCcTBEHHbIX
M OTOaNIEHHbIX PE3Y/IbTAaTOB MaJIOMHBA3MBHOIO
YCTPaHEHUS napanpoTe3HbIX cauLLe. MOXHO
oyaoeTt onpenennTb onTuManbHyl, Hanbonee
6e30MnacHyl0 TEXHONOrMD MMNaaHTauun. 3a
CYET BHEAPEHUS B €XEAHEBHYIO NPaKTUKY 3TO-
ro ycTponcTea B Onuxalillee BpeMsi CTaHeT
BO3MOXHbIM CAeNaTb MaJlOMHBA3MBHOE yCcTpa-
HeHue MMNd MK ncuxonornyeckm NpUBbLIYHbLIM
CTaHOApPTOM A1 KapAVOOrOoB U KapAuoXu-
PYProB., 4TO BaXXHO AJ11 CBOEBPEMEHHOIO Npu-
HATUA PEeLLIEHNS O NIeYEeHNN TaknX NaunueHToB.
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Introduction

The closure of paraprosthetic mitral leak
(PML) is a rather difficult task for traditional
surgery, as every subsequent surgical
intervention contributes to the progressive
increase of negative consequences for the
patient. Recent endovascular techniques and
instruments allow to avoid the main problems
related to the surgical intervention — massive
surgical trauma and infective complications.
Our purpose consisted in the development of
minimally traumatic and work-consuming
technologies for the confirmation of the
advantages of endovascular interventions.

Material and methods

It is worth noting that in our institution the
idea of the mastering of minimally invasive
technologies of PML closure belongs to
“traditional” cardiac surgeons. Facing the
increasing number of patients with this
pathology and high risk of fatal complications,
the cardiac surgeons have appealed to the
interventionists for the help. In our opinion, it
was a quite reasonable and even courageous
act from their part, and it served as a stimulus
for our work. Also, a special mention should be
made of our Center being a Federal institution
of healthcare, thus the primary valve replace-
ment in our patients had been performed
elsewhere in Russia and in CIS countries.

So, our interest towards this problem
developed with the rise of clinical necessity of
performing just endovascular closure of PML.
Preliminary search in the literature convinced
us that one can significantly reduce the
probability of complications by eliminating the
necessity of transseptal puncture and puncture
of the LV apex. The refusal of these two most
risky invasive components of the procedure
automatically leads to the minimization of the
probability of severe and mortal complications.
Herewith only occluder dislocation remains
in the list of the most probable major compli-
cations.

We have selected the technology of retro-
grade PML closure without arteriovenous loop
formation with the guidewire. At that moment,
we did not find any description of this technique
use in the literature.

Three cases of retrograde closure of PML
without arteriovenous loop formation with the
guidewire have been described in 2015 (1).
In all these cases, the PDA was closed with the
same occluder — the second modification of
Amplatz device (ADOII). Unlike other similar

devices, it is completely symmetrical and
braided from a significantly thinner nitinol wire,
and hence, can be implanted in the due site
through the delivery system measuring 4-5 F
(1.35-1.67 mm) in diameter. This simplifies the
task of PML closure through retrograde
approach. The thin delivery system is rather
easily advanced to the distant areas of the left
atrium even through the odd-shaped fistulae.
However this instrument has its disadvantages.
Firstly, its X-ray visualization is weak, which
inhibits the accuracy of the positioning and the
implantation of the occluder. Besides, due to
the design of ADOII, the maximal orifice diameter
for safe closure is 4 mm; however it allows to
close a significant amount of paraprosthetic
fistulae provided their dimensions are
determined with absolute accuracy.

The paper describing retrograde closure of
PML without formation of an arteriovenous loop
has been published in Russia practically at the
same time (2). The authors mentioned the use
not of one, but of several types of occluders
with a delivery system measuring 4F-8F in
diameter, which makes the intervention some-
what more difficult but significantly broadens
the range of sizes of the fistulae to be closed.
At the same time we have obtained the Patent
of the Russian Federation for the retrograde
technique of PML closure with an occluder (3).

Let us remind the main moments of retro-
grade closure of PML, mentioned in our first
paper:

1.AL2-,AL3-, MP-, or JR4-shaped diagnostic
catheter 5-6F advanced via a diagnostic
guidewire is rolled inside the LV forming a loop.
Various shapes of catheter’s tips are listed in
the order of the easiness of entering the fistula.
However, in some patients during the search of
paraprosthetic fistula (PPF) we had to use
several or all shapes.

2. The position and the direction of the
catheter’s tip can be changed with rotation and
alternating excursions, thus allowing to advance
the distal part of the long (2600 mm) hydrophilic
diagnostic guidewire Asahi UniQual 0,035"
(with straight or L-shaped tip) in any site on the
perimeter of the MV prosthesis, provided the
guidewire is equipped with a rotation device
(Fig. 1).

3. After entering the PPF, it is necessary to
advance the guidewire at a sufficient depth
in one of the pulmonary veins, or, what is safer,
to roll it inside the atrium forming several rings.
It provides the stability of the guidewire-catheter
system and allows to advance the diagnostic

HekoTtopbie npuHUMibl i 3aKOHOMEPHOCTH, BbISIBJIEHHbIE 110C/1€ 3HAOBACKYJ/ISPHOIr0 3aKPbITUS
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Fig. 1. Scheme of catheter loop
position in the LV at the moment
of entrance in the paraprosthetic
MV fistula.

Lv

MV fistula.

catheter into the atrium to 6-10 cm using
rotatory motions. After is, in order to provide
straightforward passage of the instrument, it is
desirable to eliminate (straighten) the catheter
loop inside the ventricle by tracking and
rotating. At this stage, the most probable
mistake is to advance the catheter through the
prosthetic cusps or the ascending aorta.
Regular x-ray visualization in two mutually
perpendicular views and US control are
sufficient for the confirmation of the guidewire’s
and the catheter’s regular position (Fig. 2 a, b).
Besides, if the guidewire got between the
locking elements of the prosthesis, the typical
shadow picture of their motion was immediately
changed (for mechanical prostheses). The
optimal views for the control are the left and the
right oblique with the angle of about 45° for
C-arm of the angiographic system. The right
oblique view allows to obtain the prosthesis’
shadow in profile, while the left oblique shows
the shadow en face, which contributes to the
quick positioning using pre-determined twelve-
hours index-plate with the account of US data.
Itis commonly understood, that 12 hours corres-
ponds to the site of the narrowest distance
between the mitral and the aortic valves.

4. After making sure that the catheter is
advanced through the PPF, the hydrophilic
guidewire is replaced by the rigid one. It is quite
useful to pre-treat it making one sufficiently
long bend with the atrium’s radius at the tip,
and the second bend with the radius of the
aortic arch (of the subclavian artery in case of
brachial access), at a certain distance from
the first one. It provides almost complete self-
stabilization of the correctly placed rigid
guidewire, thus allowing to pay less attention
to the position of its tip. Otherwise, if the

Fig. 2. Two optimal oblique views for the entrance in the paraprosthetic

control of the guidewire is lost, this resilient
instrument can whip itself out of the left atrium.
The excessive support of the guidewire placed
in the pulmonary vein can lead to its trauma
and blood spitting.

5. Over the rigid guidewire, catheter is re-
placed by the delivery system. If the 6-8 F
guiding catheter is used as the delivery system
(which was the case in all our patients),
practically always it is desirable to use it together
with the extending guiding catheter Terumo
5 in 6 used for deep intubation of the coronary
arteries. During double roll motion such coaxial
tapered system always allowed us to overcome
all the particularities of complex anatomy of the
paraprosthetic fistulae and to advance the
guiding catheter to the left atrium without
forming an arteriovenous loop with the
guidewire. Coaxial system consisting of two
guiding catheters significantly flattens the step
of the outer catheter’s blunt tip, making the
system well-run and stable.

6. After the removal of the guidewire and the
inner guiding catheter, the occluder is advanced
over the delivery catheter until the distal (left
atrial) disc is deployed, and this disc is drawn
up to the edge of the fistula (Fig. 3). During
this step, the radiopaque MV prosthesis in the
above-mentioned right oblique view with the
mean angle 40-50°, serves as the precise
landmark. For correct drawing-up of the left
atrial disc, it is desirable to obtain strictly
perpendicular prosthesis position previously,
which can be done by adjusting the cranial
or the caudal angulation of the C-arm. The
catheter is shifted down from the occluder with
a slight tension of all the system, and is
completely loosened with proximal disc deploy-
ment in the left ventricle. After it, for detailed
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Fig. 3. Tracking of the left atrial disc to the edge of
fistula.

evaluation of the situation and the adequacy
of the implanted closure device size, it is useful
to perform control opacification through the
delivery catheter (Fig. 4). Such opacification
and US control (mandatory with a trans-
esophageal transducer, better with 3D function)
allow to make a carefully weighed decision
concerning the detachment of the delivery
system from the occluder.

It is necessary to mention one important
technical detail. As guiding catheters were not
destined for occluder delivery, a gap can be
present in their cannula between the standard
bunkering capsule of the occluder and the
beginning of the inner catheter lumen itself.
If the occluder gets in this gap, it deploys a little
bit and cannot move forward to the catheter.
In order to overcome this problem, one can use
a 70-80 mm long piece of a plastic “shell”
sheath of a 0,035” diagnostic catheter with one
of its edges cut conically as the delivery capsule.
This expedient can be made with the help of
a lancet in sterile conditions in the operating
room within one minute.

After our first publication in Russian-langu-
age literature, the number of occluders implan-
ted for PML increased twofold. We would like
to give some statistics concerning our patients
and the instruments used. During 3 years,
we have closed 31 PML (all symptomatic) in
24 patients (10 males, 14 females). The patients’
age varied from 41 to 75 years, with the average
of 61.5 years (63 in males, 60.2 in females).
That is, the majority of patients had age-related
tissue changes.

General anesthesia (intubation anesthesia)
was used only twice in cases with antegrade
approach and transseptal puncture. The
remaining patients were operated under local
anesthesia.

Fig. 4. Opacification of the implanted occluder through
the delivery catheter.

The exposure per intervention was 0.2-
44.7 mSv — on the average, 20.07 mSv. For
comparison, these indices are far from being
record-setting for such widely used intervention
as the recanalization of the coronary arteries
(especially retrograde). Such modest indices of
exposure were not unexpected and we obtained
them while performing the intervention on
angiographic complex “Philips Allura Clarity”,
with its most effective programs for live image
processing with a significant decrease of pati-
ents and staff exposure.

The fistulae were closed with two standard
PDA occluders, three PDA occluders “ADOII”,
26 occluders for muscular and membranous
VSD, including in asymmetrical version, one
“Amplatzer Vascular Plug lI”. Asymmetric
occluders, due to radiopaque mark, allowed to
place the shorter edge of the left atrial disc on
the side of valvular prosthesis. One PDA
occluder was implanted from retrograde
approach, with the account of already existing
extended narrow fistula channel. During its
deployment one could clearly see the
enlargement on the side of the screw-nut used
for the fixation of the delivery cable (from the LV
side), which reliably confirmed a safe fixation of
the instrument. It is worth confessing, that while
making the decision onthe use of VSD occluders
we did not take into account its type (muscular
or membranous). The most suitable size of the
available devices’ neck was the key parameter
of the instrument selection. However, while
using asymmetrical occluders for membranous
defects we always tried to use the radiopaque
mark of the device for maximal separation of its
disc from the locking prosthesis’ elements.

The fistulae sizes were determined using
semi-selective opacification from the delivery
catheter in two views, and if this was not
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Fig. 5. a — the plug with connected delivery system
within the fistula; b, ¢ - the delivery system is
disconnected from the plug (b - right oblique view,
¢ — frontal view).

performed during the initial stage of the
procedure — using the US data. After fistulae
closure the size was determined by measuring
the necks of the implanted occluders. Mean
diameter of the fistulae was 4.6 mm. Most
fistulae were small — 2-3 mm (14 fistulae). Also
4 fistulae were close to these dimensions —
3.5-4 mm. We have closed 7 fistulae with the
diameter of 5—-6 mm and 5 fistulae 8-9 mm
in diameter. One sickle-shaped fistula
measuring 16 x 3.5 mm was closed with two
devices. We could determine two most common
areas of fistulae formation: at about 6-8 hours

(10 fistulae) and at about 10-12 hours
(18 fistulae) with the above mentioned reference
pointatthe area of t mitral-aortic valve continuity.

In our opinion, the occluders with fixing disc
at the point of fixation to the delivery cable
(at the LV side) are the most convenient for
retrograde closure of PML, as during each
systole the ventricular pressure, reaching on
the average 100 to 160 mm Hg, presses this
disc of the closure device to the paraprosthetic
space. ADO Il, as well as VSD occluders and
Amplatzer Vascular Plug lll completely fulfill this
requirement. According to the majority of
recently published papers (4-6), the optimal
devices for endovascular closure of PML are
two types of vascular plugs “Amplatzer” (St.
Jude Medical) — AVP Il and AVP lll. Vascular
plugs are closure devices possessing a lot of
common with VSD occluders, but their design
is meant for complete occlusion of the blood
flow in the vessels of various size, the veins as
well as the arteries. Similar to occluders, the
plugs are braided from nitinol shape-memory
wire, with the inclusion of the layers of
hemostatic non-woven tissue. Many authors
consider vascular plug AVP Ill the most
convenient for the closure of sickle-shaped
fistulae, due to the oval shape of its neck and
discs. In our country such devices are available
since 2017. They come already fastened to the
delivery cable and do not possess a standard
delivery sheath. Our experience with this plug
is limited by only two cases. In the first case
it had been used in a female patient with
paraprosthetic aortic leak; the procedure was
simple and very effective, and took only 15 mi-
nutes including the use of suturing device
Abbott Perclose ProGlide in the site of the right
femoral artery puncture. Another female patient
with biological MV prosthesis had a sickle-
shaped fistula measuring 2.7 x 7.5 mm at
“6 hours” near the edge of this device (Fig. 5 a,
b, c). We have used the AVP Il plug with
the central oval part measuring 4 x 8 mm, with
the discs outsizing the central part by 2 mm.
Due to the radiopaque mark on the long side
of the device it could be positioned rather
easily. The guiding catheter 7F JR 3,5 was used
as a standard delivery system. The plug’s
standard rather long bunkering capsule assured
seamless passage of the device from the
capsule to the guiding catheter. The scopy time
during the intervention was 9 minutes, the
exposure dose 2.83 mSv. Even such short
acquaintance with AVP Il left the most pleasant
impression.
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The paraprosthetic leak was completely
closed in all patients, except one. The patient
with simultaneous implantation of two occluders
into the sickle-shaped fistula, due to the
circumstances below, had a I-1l degree residual
shunt. The control at 1, 6 and 12 months
revealed clinical and objective improvement in
19 of 25 patients. In some patients, the para-
prosthetic leak stopped not immediately, but
within 1-2 weeks after the procedure (these
patients underwent additional examination),
in the settings of continuous intake of indirect
anticoagulants. This did not depend on the PPL
size. Clinical improvement was not noted in
4 patients. The condition worsened in 2 patients.
By the moment of intervention, these 6 patients
already had significantly enlarged heart and
signs of decompensation. In these cases,
the optimal time for the correction of
paraprosthetic leak was gone.

Summarizing our past and recent experience
we could make important conclusions that
contributed to a significant enhancement of
safety of the procedure and to the decrease
of its duration.

1. We could show that the optimal access for
retrograde intervention is the puncture of the
brachial artery somewhat above the bend of
elbow (by 3-5 cm). This access was chosen
after we had to change over the femoral to the
brachial access in three out of our first six cases
because of insufficient length of the standard
one-meter-long guiding catheter. Probably, the
standard 80-cm long delivery system is not
sufficient for retrograde approach. The access
throughthe brachial artery providesanecessary
stock length with the use of a standard
diagnostic catheter and a guiding catheter as
the delivery system. It gives a sufficient freedom
for the manipulations inside the left ventricle
and allows to implant the occluder into the
fistula, even without taking away the loop
needed for the entering to the paraprosthetic
channel and contributing to the elongation of
theinstrument’s pathway along the left ventricle
contours (Fig. 6). All subsequent interventions
were performed only from the brachial access.
Itis worth noting that if the delivery instruments
include the delivery system measuring at least
115-120 cm in length, the femoral artery will
become the best puncture site for retrograde
approach, as this vessel’s diameter allows to
use various suturing devices; this is rather
important taking into account continuous
intake of indirect anticoagulants in most such
patients.

Fig. 6. Occluder advancement through the delivery
system without elimination of the catheter loop in the LV.
The contrast medium pushed out of the catheter by the
occluder fills the accidentally catheterized pulmonary
vein branch.

2. 5-6 F diagnostic catheters AL2 and AL3
are optimal for retrograde entering to the para-
prosthetic fistula. As a rule, the shape of these
catheters’ tips provides the best controllability
of the instruments and a relatively fast entering
of the guidewire into the paraprosthetic channel.
ALS is preferable for the patients with enlarged
LV. Nevertheless, in some cases the fistula
could be entered only with JR4 and MP
catheters.

3. Due to the combination of minimal rigidity
of the distal segment with sufficient general
stability, the hydrophilic guidewire Asahi UniQual
0.035" with straight or L-shaped tip is the best
choice for retrograde closure of paraprosthetic
mitral leak. This is confirmed by most authors
who have mentioned the type of diagnostic
guidewire in their works. This guidewire can be
controlled effectively and exactly due to the
rotating handle adjusted for the 0,035” guide-
wire, without deformation or deviation of the
diagnostic catheter looped within the ventricle
and directed towards the MV prosthesis.

4. Over one half of the corrected fistulae
were closed with occluders with the size
selected only on the basis of US data. Rather
commonly it led to the mistakes in instruments
selection, most commonly — to the over-
estimation of the occluder’s size, particularly in
case of small fistulae. The most informative was
dense semi-selective opacification of the fistula
in two views through the guiding catheter,
advanced on the rigid guidewire almost against
the paraprosthtic channel’s edge. In most
cases only this method provides objective data
on the diameter, the length and the shape of the
fistula (Fig. 7). The comparison of semi-
selective opacification with US technique for
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Fig. 7. a—d — semi-selective opacification of the paraprosthetic fistula in two views through the delivery catheter.

the determination of this parameters shows
that the former method is far more exact. The
delivery catheter advanced to the fistula from
the retrograde approach provides quality
opacification of the paraprosthetic channel up
to 9-10 mm in diameter due to concurrent
blood flow from the ventricle to the atrium. In
case of larger fistulae, their good opacification
is more difficult, which also helps to avoid the
erroneous occluder selection and serves as
one of the criteria for the determination of the
paraprosthetic channel’s parameters.

Only in one female patient, the catheter
manipulations in the MV led to severe heart
rhythm disturbances requiring defibrillation.
The attempt of retrograde closure had to be
stopped. In this patient we managed to close
PML from antegrade approach. Antegrade
opacification of the fistula from the left atrium
against the blood flow did not provide useful
information — only the left atrium was opacified,
as it was impossible to overcome the speedy
flow of non-opacified blood, ejected by the left
ventricle.

Commonly, the results of measuring the
necks of the implanted occluders provide rather
objective information on the true dimensions of

the paraprosthetic channels. The study of these
results showed an evident tendency towards
the overestimation of the fistulae sizes using
US when the diameter was up to 5 mm, and
underestimation of these sizes when the
diameter was 6 mm and more, up to twofold
error. Maximal discrepancies (overestimation)
in the evaluation of the dimensions occurred
mainly in case of small orifices. The errors
occurred commonly with transthoracic as well
as with transesophageal position of US
transducers. The most probable explanation is
that the fistulae have a complex and variable
channels’ shape with unpredictable direction
and shape of the blood flow shunting to the
atrium. In rather big fistulae the flow is almost
laminar, which caused the underestimation of
their size. Besides, the hemodynamics is also
influenced by the prostheses’ elements. Thus,
non-invasive techniques of fistulae measure-
ment were judged as approximate, and, in our
opinion, the direct opacification was the only
reliable technique. Maybe, in the future, the
use of catheters-assisted IVUS will provide
more exact information.

Based on our own experience, we could
ascertain that the most convenient guiding
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catheters 6-8F allows to advance the occluders
for the closure of fistulae measuring up to
11-12 mm in diameter. Probably, this value can
serve as a kind of dividing ridge when choosing
between endovascular and surgical methods
of PPL closure, provided one occluder is used.
The use of occluders with the diameter >12 mm,
as a rule, is fraught with the interference of the
discs with the locking elements of valvular
prostheses leading to their dysfunction,
deformation and occluder fracture because of
these elements’ excessive mobility during
ventricular and atrial myocardial contractions
on alarge territory. The specialists in ultrasound
diagnostics usually consider the fistulae with
the diameter exceeding 12 mm as a partial
valve detachment, which cannot be corrected
with the help of a single occluder. According to
some authors, the optimal method for the
closure of big sickle-shaped fistulae is their
simultaneous antegrade closure with two
occluders (7). We also have the experience with
such intervention, also from antegrade
approach, as mechanical aortic valve prosthesis
hindered the use of retrograde access with
two delivery system at once.

5. The use of supporting catheter Terumo
5 in 6 significantly simplifies the entering to the
fistula, and sometimes is the only mean for
successful introduction of the guiding catheters
7-8F through the paraprosthetic channel to the
left atrial, as cited above. This 120 cm long
highly specialized catheter with a particularly
flexible distal segment allows to radically change
the properties of a standard guiding catheter
due to the flattening of the step made by the
rather blunt catheter’s tip, and to its significantly
higher durability, stability and steadiness formed
coaxial system. High-class guiding catheter
itself is rather tolerant to the applied rotational
forces, as it is specially designed for these
conditions. In our series there were no cases
of the deformation of guiding catheters by the
supporting and extending catheter inserted
inside it, which allowed to quickly overcome all
anatomical obstacles in the PPF.

During the implantations with the use of all
technological methods above, we have noted
maximal stability of the delivery system
advancementinto the paraprosthetic channels —
it could be achieved in all cases.

6. According to our experience and the other
authors’ data, the use of commonly adopted
encoding of fistulae location at a conventional
12-hours index plaite with the reference start-
point in the area of mitral-aortic continuity

looking from the heart apex, really can
significantly decrease the time needed for the
entering to the fistula. In most cases this was
achieved within the first 15-20 minutes of the
procedure. We had two cases, when, according
to two different specialists in US diagnostics,
after successful fistulae closure the data
obtained with the use of transthoracic
transducers confirmed the presence of one
paraprosthetic channel. Careful search for these
suggested channels with the use of variously
shaped catheters lasted for an hour, but was
unsuccessful. Transesophageal US in these
patients did not confirm the presence of
additional fistulae. So, the conclusion suggests
itself: if an experienced endovascular specialist
could no enter the fistulae within 30 minutes
after the start of the procedure, one has to make
clear its presence and location using
supplementary techniques and methods. In two
cases, after PML closure we really have found
additional paraprosthetic channels, which were
closed without any problem during the next
intervention. According to the specialists in
functional diagnostics, the high-velocity streams
of blood shunting from the fistulae directed
under various angles, sometimes overlap and
make the diagnosis more difficult. Probably,
some parts of valvular prosthesis together with
closelysituated discs of the implanted occluders
also can form additional blood flow turbulence
complicating the interpretation of the results
of US diagnosis.

There were 5 complications in our series of
occluders implantation:

1) The trauma of a small pulmonary venous
branch with a guidewire, resulting in minimal
blood spitting for 15 minutes. Blood count in
this patient did not reveal any changes typical
for blood loss. After this complication we used
to pay a special attention to continuous control
of the guidewire tip position in the pulmonary
vein or the left atrium.

2) The migration of one occluder to the
bifurcation of the common iliac arteries due to
erroneous selection (it turned out, that US data
were incorrect). The occluder was removed
using a looped trap, and then the patient
underwent a successfulimplantation of a bigger
occluder of due size (Fig. 8 a-d). It is worth
noting that the diameter of the central part of
the migrated symmetrical occluder for muscular
VSD closure was 6 mm, while the diameter of
the fixing discs was 12 mm. In all probability,
this would not allow the device to penetrate into
the brachiocephalic branches of the aortic arch,
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Fig. 8. a—e — migration of a mismatching (smaller) occluder. Its removal using a looped trap from iliac arteries
bifurcation. Implantation of an adequate device with opacification.

so the risk of their embolization was minimal.
Just after this case we came to the conclusion,
that a fistula over 9 mm in diameter is rather
difficult to be opacified with due quality even
using a guiding catheter with its large inner
lumen.

3) As mentioned above, severe rhythm dis-
turbances with the transition to ventricular
fibrillation occurred in a female patient during
catheter manipulations inside the LV. The
fibrillation was stopped by defibrillator
discharge. The anatomical situation in this
patient was complicated by the presence of a
mechanical prosthesis not only in mitral, but
also in aortic position. The diagnostic catheter
advanced through the aortic prosthesis has
completely stopped the work of one locking
element, which significantly decreased the
effectiveness of the cardiac output and was
manifested by myocardial and cerebral
ischemia. Probably, just in these settings the
catheter manipulations in the LV led to severe
arrhythmic complication. The intervention had
to be stopped. A day later, the fistula was
closed from antegrade approach. Transseptal
puncture was made by skilled arrhythmologists
under transesophageal US guidance. The

scars on the ventricular septum formed after
valves replacement forced us to make the
puncture significantly above the optimal point,
which considerably complicated the catheter’s
entering in the fistula. The paraprosthetic
channel was out of the catheter’s pathway.
We had to use the technique of catheter loop
formation, similar to the procedure used for
retrograde approach. The fistula was closed by
a standard PDA occluder with tapered part
measuring 10-12 mm (Fig. 9 a, b). However, we
believe that the anatomical situation with PML
and mechanical aortic valve prosthesis is not
an absolute, but a relative contraindication for
retrograde fistula closure. Six months later, in a
similar situation in another patient with aortic
and mitral valvular prostheses, the leakage was
closed from retrograde approach practically
without problems (Fig. 10). Both patients had
a two-leaflet Russian-made MedInj prosthesis
implanted in the aortic position. This prosthesis’
body is made from pyrographite, and mobile
elements (leaflets) — from carbositall; both
materials are very solid. With careful catheter
and guidewire manipulations the risk of
damaging the prosthetic structuresis practically
absent. The main condition is to advance the
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Fig. 10. a, b — retrograde closure of the paraprosthetic MV fistula through a bi-leaflet mechanical aortic valve

prosthesis.

instrument through one of the leaflet, and not
between them. The inter-leaflet position of the
catheter completely blocks the prosthesis’
work. Earlier — in 2013 — we had published a
paper confirming the feasibility of therapeutic
manipulations through the implanted aortic valve
after a successful correction of postoperative
VSD in similar situation (8).

We would like to note that during the
manipulations with the catheter rolled in a loop
inside the LV, rhythm disturbances always

occur, more commonly — extrasystoles, which
sometimes requires to make pauses during the
intervention for rhythm normalization, or to
change the catheter’s position, or to apply
some medications, but only once, in the above
case, we hadtochangetheapproachtechnique.

4) As all the patients with mechanical valvular
prostheses receive indirect anticoagulants, the
hematomas in the site of puncture were quite
predictable. After femoral access this did not
cause any problem, in particular, due to the use
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of suturing devices Perclose ProGlide (Abbott).
Small pulsating hematomas requiring surgical
management developed in two cases of brachial
access. In total, these complications had no
negative impact on technical success of endo-
vascular treatment and did not affect general
condition of the patients. They were predictable
and surmountable. In-hospital stay of both
patients with pulsating hematomas of the
brachial arteries was extended for 3 days.

Our first experience with simultaneous
closure of a large sickle-shaped fistula with two
occluders is worth to be described separately.
The story of this paraprosthetic shunt
developmentis interesting by itself. A 59-years-
old female was admitted with the diagnosis:
Marked stenosis and 2nd degree insufficiency
of the aortic valve. Mitral valve insufficiency II-
Il. Tricuspid valve insufficiency Il-Ill. High
pulmonary hypertension. Atrial fibrillation,
chronic course, permanent form, tachysystolia.
2nd degree arterial hypertension. Chronic heart
failure 11B—III.

On 20.01.2016, the patient underwent mitral
and aortic valves replacement, DeVega
annuloplasty of the tricuspid valve. In our
opinion, the most significant feature of the
operation was the suturing of both valvular
prostheses with “continuous locking stitches”
(in terms of operation protocol). Later, we had
asked the surgeon about the causes of his
choice. He answered: “l always use U-shaped
stitches, but in this case the sites for prostheses
insertion looked so optimistically, that | decided
to use this technique of suturing”.

Already on the next day — 21.01.2016 — the
patient had to be urgently re-operated because
of significant worsening of her condition
caused by the formation of aortic PPF measu-
ring 11 x 5 mm with moderate regurgitation
across it. The same day, mechanical prosthesis
Medlnj 21 (identical to the previously implanted
device) was sutured into the aortic position with
16 U-shaped stitches. One has to note, that
already at this time we revealed a small PML
with mild regurgitation. Acute renal failure was
present. On 10.02.2016, the patient was re-
operated again for three fistulae along the
postoperative wound and the wound disruption.
Partial necrectomy with vacuum system inser-
tion was performed. The secondary adhesion
was slow. The patient was discharged on
04.03.2016, in a satisfactory condition.

On 22.06.2017, this patient was admitted
again with the complaints of leg edema,
dyspnea of small effort, worsening in prone
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Fig. 11. 3D-reconstruction of a large sickle-shaped MV
fistula.

position, icteric skin and sclerae. Her condition
was evaluated as moderately severe. The liver
was 7 am above the costal arch. The patient
noted worsening of her condition from winter
2017. Transesophageal ultrasound performed
at the day of admission revealed: a 5 mm
rarefaction of echo signals is located at the
anterior part of the prosthetic ring (in the plane
of LA appendage), in 3D-4D regimen, the area
of 3 x 16 mm rarefaction of echo signals with
the flow of moderate-to-severe paravalvular
regurgitation. PPL of significant volume. The
prosthesis a seen in the aortic valve plane,
with normally intensive echo signals, the
locking elements’ mobility is preserved — mild-
to-moderate transvalvular regurgitation of
insignificant volume. No clear paravalvular
flow was seen.

The medical board came to a clear con-
clusion, that the patient could not survive the
third open-heart surgery for repeated valve
replacement. For this reason, with the account
of progressive chronic heart failure and the
inefficacy of prescribed medical therapy, an
attempt of endovascular leak closure was
suggested to the patient.

As the paraprosthetic fistula was sickle-
shaped and 16 mm long (Fig. 11), we did not
consider to close it with a single ocluder. Also,
we considered that the insertion of two delivery
systems and their manipulations for retrograde
approach through the aortic valve prosthesis
located above the mitral valve was more risky
than to make two punctures of the IAS. So,
it was decided to use antegrade approach.
The arrhythmologist advanced two 8F 80 cm
long introducers through both femoral veins to
the left atrium using transseptal puncture. As in
our previous experience with antegrade
approach, because of extended septal scar
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Fig. 12. Catheter pathway in the LA during antegrade
closure of the paraprosthetic MV fistula and forcedly
“high” puncture of the IAS.

Fig. 13. Two delivery catheters in the paraprosthetic
channel.

Fig. 14. a-b — occluders with delivery systems in the sickle-shaped fistula (two views).

after valve replacement, the punctures were
feasible only in a rather high portion of the
septum, which again necessitated the formation
of loops from diagnostic catheters inside the
left atrium in order to enter the fistula (Fig. 12).
It is necessary to note, that after the advan-
cement of the first guiding catheter 7F into the
fistula, the insertion of the second similar
catheter was feasible but far more difficult. The
already inserted catheter created an important
obstacle for intraatrial manipulations and
narrowed the fistula (Fig. 13). In our opinion,
in order to avoid this problem in the eventual
similar cases it would be reasonable to use
a combined approach - retrograde and
antegrade. Two occluders for muscular VSD
with the neck diameter of 8 mm were
simultaneously advanced over two guiding
catheters. Simultaneous implantation provides
mutual fixation of the occluders. Besides, with
separate implantation, the first implanted
device can migrate after being pulled out by the
second delivery system. Control X-ray study

showed correct position of the occluders
(Fig. 14). According to transesophageal US
study, the shunt through the fistula decreased
sharply, the “staining” through the discs of the
devices was seen, which is normal for semi-
permeable occluder’s membranes early after
its implantation. The delivery cables were
scrolled off from the occluders. After the
unavoidable distending action of the cables
disappeared, the X-ray in the right oblique view
demonstrated that the occluders’ necks and
discs were located crosswise (as the bones on
the pirate flag), which, unfortunately, impacted
their locking function (while non significantly)
(Fig. 15). As such kind of the devices’
interposition probably is not the most optimal,
in the future one should take into the account
the possibility of this position and correct it by
alternate tracking and deployment of the discs
proximal to the delivery systems. One has to
note, that in all three cases of antegrade
occluders implantation in two PML, we could
avoid the formation of seemingly necessary
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Fig. 15. Occluders detached from the delivery cables.
One can see the interposed central segments of the
devices.

arteriovenous loops on the guidewire. In order
to successfully advance the guiding catheter
in capacity of delivery system through the fistula,
a quality support was provided by bringing down
the diagnostic guidewire to the level of the
abdominal aorta.

US-study with transesophageal transducer
after occluder implantation showed that the
mitral prosthesis was preserved, with mild-to-
moderate transvalvular regurgitation, diastolic
transvalvular pressure gradient 12—14 mm Hg.
There were two paravalvular shunts of 1-2
degree —in all probability, through the occluder’s
discs on both sides, or near them. The
paravalvular shunting significantly decreased
with the course of time.

The patient was discharged on 03.07.2017.
Postoperative period was uneventful and
uncomplicated. There were no hematomas, no
inflammation at the puncture sites. Leg edema
regressed, the blood count was normal.
Bilirubunemia decreased three-fold. The con-
dition of the patient was rather satisfactory.
She had clear consciousness and was active.

Controltransesophageal US study performed
on 18.09.2017 showed: In the plane of MV
prosthesis — the mobility of the locking elements
is preserved, the occluder’s discs are stable at
the anterolateral portion of the prosthesis.
At the occluder’s edge — extended paravalvular
regurgitation (degree 1-2), with insignificant
volume. Tricuspid regurgitation degree 2-3.

As this patient was non-operable, one can
say that this case played a significant role in the
determination of practical feasibility of endo-
vascular correction of large sickle-shaped
fistulae of the MV with two occluders, and
in the specification of technical stages of the

intervention; its clinical effect also was quite
good. Literary sources do not provide any
technical details of simultaneous use of two
closure devices for the correction of para-
prosthetic MV leakage.

Discussion

As a rule, the patients with PPL are followed
and evaluated by cardiac surgeons. The
distinction line between yet “presentable”
patient’s condition and decompensation is
sometimes very fine. The underestimation of the
importance and the necessity of timely PPL
closure, sometimes involuntary, with the delaying
of the decision making up to the moment when
the patient becomes incurable, significantly
worsens the prognosis in such cases. Here is
the summary of some of our patients’ regular
conversations with cardiac surgeons from other
regions: “On good terms, your paraprosthetic
leakage should be closed. However, unfor-
tunately, surgical risks could be too high.
In general, your condition is tolerable, isn’t it?
So let’s see...”. One definitely must get rid of
such surgical stereotype of thinking. We believe
that with account of all existing technologies,
the decision on the necessity of treatment and
its technique should be made by a “Heart team”
including a cardiac surgeon, a specialist in
endovascular diagnosis and treatment, and
a cardiologist. The existing systems of quotas
allows, in case of necessity, to give medical
consultation and to treat the patient in a spe-
cialized institution. In our clinic, after the first
endovascular interventions for the treatment
of this pathology, the surgical option is the last
to be considered.

The problem with correct determination of
the size of paraprosthetic fistulae measuring
> 9 mm, which are rather difficult to opacify
through the delivery system, remains important.
We hope that in such cases it is possible to get
the full-value information usingtransesophageal
3D ultrasound combined with IVUS. We plan to
obtain a comprehensive information on the
fistulae’s shape and size with this combination
of studies.

Conclusion

Technical success was 100% with retrograde
(in the vast majority of cases) as well as with
antegrade approach. Mean right ventricular
pressure and left atrial dimensions decreased
in 75% of patients.

Taking into account the absence of lethal
outcomes, minimal number of complications,
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high percentage of clinically and objectively
effective procedures, the above technique of
minimally invasive closure of PML without
forming an arteriovenous loop can be
considered promising and safe. As for the
complexity of the intervention, it is similar to
endovascular VSD closure.

The market availability of the first certified
Occlutech Paravalvular Leak Device developed
specially for the closure of paravalvular fistulae,
also in Russia, should radically change the
situation. The experimental use of this device
was already described (9). This occluder was
initially developed for the solution of the above-
mentioned specific problem. It is produced in
several modifications, with rectangular as well
as with square discs, pin-point or voluminous
(round/oval) middle segment. The wide range
of sizes will allow to successfully close small
round-shaped as well as large (up to 16—-17 mm
long and 8-9 mm wide) sickle-shaped fistulae
with a single device through long (110 cm)
delivery systems measuring 6—10F in diameter,
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ATHoNnorusa BOSHUKHOBEHHUSA NapanpoTe3HbiX GUCTYN
U TEXHONIOTUU IHAOBACKY/ISPHOIO 3aKPbITUA
napanpoTte3HbiX (PUCTYN MUTPAJIbHOIO KJ/lanaHa.
0630p nuTeparypbl

C.A. luckyHoB* , M.P. CemeHoBa

'bY3 “PenepasnbHblii LLEHTP cepaeYHO-CcoCyancTom xupyprimn”, YensbuHck, Poccus

OHI0BAaCKY/ISIPHBIE TEXHOIOMMY 3aKPbITVS NapanpoTe3HbIX GUCTYST CepAEYHbIX KAarnaHOB AOBOJbLHO Masio
rpeacTasieHbl B MUPOBOV JIMTEpaType u KparviHe CKYAHO B OTE@YeCTBEHHbIX Hay4YHbIX n3aaHusx. Mexay Tem
Zlaxe C y4eToM OTCYTCTBUSI B TEYEHUE MHOMX JIET CreLnaIn3npoBaHHOro MHCTPYMEHTapus yxe orybimKo-
BaHHbIE Pe3yJ/ibTaTbl MaslOMHBA3MBHOIO JIEHEHWUS 3TOM AOCTATOYHO PAaCrpPOCTPaHEHHO Mpo6ieMbl J0BOJIbHO
ONTUMUCTUYHBI, 0OCOOEHHO B CPABHEHUU C TPAANLIMOHHOM Xpypruedi. [ockosIbKy dHA0BAaCKY/ISPHOE 3aKPbITNE
rnaparpoTe3HbIx UCTY/1 a0PTa/lbHOIo K1anaHa — J0CTaTOYHO OPAVHAPHas 3a4a4a, HanbosiblLLee KOIMYECTBO
npobsiemMm v BOMPOCOB BO3HUKAET P 3aKPbITUM MapanpoTe3HbIX KaHasoB Yy MUTPasbHbIX POTE30B.
lNosiBUBLLIMECS B MOCAEAHNE roAbl UCC/IeA0BaHWS 03BOJISIOT OTBETUTHL HA MHOIME BOMPOCH! 06 akTya/lbHOCTH
rpo6IeMbI, 3TUOIOMY BO3HUKHOBEHUS MaparnpoTe3HbIX CBULLIEN, ONTUMAJIbHbIX CrIocobax ux yCTpaHEeHUs, 4T0
MOXET MOMOYb B MPAKTUHECKOM MPUMEHEHNN TaKuX TEXHOIOMMIA.

KnroueBsbie cnoBa: rnapanpore3Hasi puctyna, npoTte3 MUTPasabHOro KaarnaHa, SHA0BaCKY/SPHOE 3aKpbiTUe
pucTyn, oOKKIrAEP.

The Etiology of Paraprosthetic Leak Development
and the Technologies of Endovascular Closure
of Paraprosthetic Mitral Leak. Review of Literature

S.A. Piskunov*, M.R. Semenova

State Budgetary Institution of Healthcare “Federal Center of Cardiovascular Surgery”,
Cheliabinsk, Russia

The descriptions of endovascular technologies for the closure of paraprosthetic valvular leaks in the world
literature are rather uncommon, and the information in Russian reviews is really scarce. Meanwhile, even with
the account of the many-years lack of special instruments, the already published results of minimally invasive
management of this pretty common pathology are rather optimistic, particularly, in comparison with the
traditional surgical techniques. While endovascular closure of paraprosthetic aortic leak is a fairly ordinary task,
the majority of questions and problems arise with the closure of paraprosthetic mitral leak. Recently published
trials give answers to many questions related to the relevance of the problem, the etiology of paraprosthetic
leak development, the optimal means of their correction, which can be helpful in practical use of such
technologies.

Keywords: paraprosthetic leak, mitral valve prosthesis, endovascular leak closure, occluder.

Cnuncok cokpalieHumn OAl — OTKPbITbIV apTepUanbHbIN NPOTOK
MK — MuTpasnbHbIi KnanaH OMXKI — pedekT mexekenynoy4koBomn nepe-
Y3W — ynbTpa3BykoBOE UCCNeaoBaHne ropoaku
MNd - napanpoTtesHas puctyna BCY3W — BHYTpMCOCYANCTOE YAbTPA3BYKO-
®K — dpyHKUMOHANBHbIN Knacc BOE nccnenosaHve
MM — mexnpencepnHas neperopoaka JIK — neBbiin xxenypoyek

3Tmonorvs BO3HMKHOBEHUS NapanpoTe3HbiX UCTYIT M TEXHOJIOMN SHA0BACKY/ISIPHOIO 67
3aKpbITUS NMapPanpPoTe3HbIX GUCTYI MUTPAJIbHOro knarnaHa. O630p uTeparypsbl
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MosiBNneHre HOBbIX TUMOB OKKHO3VPYOLLMX
YyCTPOWCTB C [OOCTaBASWMMU CUCTEMAMMU
Masioro AauameTpa CyLEeCTBEHHO W3MEHWUIO0
cuUTyaumio C MasOMHBA3MBHbIM YCTPaHEHNEM
napanpoTe3HbIX GUCTY MUTPAsbHOMO KnanaHa
(MNd MK). 3a nocneaHne HECKObKO NeT ony6-
JINKOBaH psg, oOWMpPHbIX 0630pOB 1 BONLLLON
peTpocnekTuBHbIN peructp 3a 10 neTt npume-
HEeHUNS 3TUX TexHoNornm B AHrnun n MpnaHagun.
YuyuTbiBas TO, 4YTO OTEe4YeCcTBEHHas MeguumHa
KpamHe peako MCNoNb3yeT 3TM BecbMa nep-
CMNEKTMBHbIE METOANKN, & B 3TOM rofy 1 Ha Hall
PbIHOK, BEPOSITHO, BbINOET NEPBLIN B MUPE Cre-
LMannM3npoBaHHbIV OKKIIOAEP 09 YCTPaHEHUS
Mrd, HeobxoaMmMo NpoBecTn 0630p NUTEpaTy-
pbl, MOCBSALEHHON akTyasibHbIM Ha CerogHsiLl-
HUI OEHb TEXHOJIOMUSAM YCTPaHEHUS napanpo-
Te3HbIX CBULLEN, 4TO MO3BOJINT 34EKBATHO MPun-
MEHSATb HOBbI UHCTPYMEHTapPUIA.

KnanaHHble NOPOKM COCTaBNAOT 0KOo 25%
OT BCEX CEPAEYHO-COCYAUCTbIX 3ab0oseBaHnN,
ycTynasi no pacnpocTpaHeHHOCTU Tonbko NBC
N rmnepToHmnyeckon 6onesnHn (1). MNMopaxeHue
MK pasnnyHbiMy NaToNnorM4eckrmMm npouecca-
MU — odHa K3 Hambornee pacnpoCTpaHEeHHbIX
NPUYMH obpaLLeHnsa NaumMeHToB ¢ 3aboneBaHu-
AMW KfanaHoB cepaua K kKapauoxupypram.
CooTtBeTcTBEHHO NpoTe3upoBaHue MK — ogHo
N3 Hambosnee 4YacTbiX OMepaTMBHbLIX BMeLlla-
TeNbLCTB Ha cepaue B mupe — 6onee 200 ThiC.
onepauun B rog, (2, 3).

NcTopusa npoTtesmpoBaHmna MK Havanack no
MepkaMm MeOUUMHbI JOCTaTO4HO OAaBHO, U 3a
npoliealiee BpeMs HakomnaeH 60bLLo 06beEM
0BCTOATENBHOW HAay4yHOW NUTepaTypbl HA OaH-
Hylo Temy. K coxaneHuto, He CyLL,eCTBYET one-
paTUBHbLIX BMelUaTesibCTB 6e3 OC/IOXHEHU,
M B CRNeuvanbHOW nutepaTtype O0CTaTO4YHO
[aBHO 1 NoAapPoOOHO ONUCLIBAOTCSH 3TU OCNOX-
HEeHUs, a TakKe XMpypruyeckme metoabl 6opb-
Obl C HUMK (3-5).

OnHUM 13 pacnpoOCTPaHEHHbIX N CEPbESHbIX
OCJIOXXHEHUI NpU 3TOM onepaumn SBASIOTCS
MNd. Mo pasHbIM NCCNegoBaHUAM, YacToTa nX
B B rpynne npoonepupoBaHHbIX MauNeHTOB
coctaBnsier ot 7 oo 17%, a Mo HEKOTOPbIM
NCTOYHMKAM 1 go 27% (6, 7). Mo paHHbIM
M. Taramasso u coaBT. (11), napanpoTe3Hylo
peryprutaumio obHapyXuBalT npu cucTema-
TUYECKOM MPOBEAEHUN TPAHCMULLEBOAHOIO
Y3W y 6% naumeHToB nocse 3amMeHbl aopTalb-
HOro knanaHa u'y 32% 605bHbIX NOC/1e 3aMeHbl
MK. [daxe He3HaduTesbHasa napanpoTe3Has
peryprutauysd, no AOaHHbIM TeX Xe aBTOpPOB,
MOXET BbI3BATb reMo/IN3, 4TO TPebyeT BbIMNOJI-
HEHMSA MOBTOPHOM onepauuy Npuv BblPa>XeHHOMN

M pekyppeHTHOM aHemMunn. 1o pasHbIM JaHHbIM,
oT 1 0o 5% Bcex maumMeHToB C napanpoTes-
HbIMM KaHanamy MK nmeloT cepbesHble KIIMHU--
yeckme npodnembl 1 HYXXOAITCA B MOBTOPHbIX
onepauuax (9, 10). 3T1o cBuOeTenbLCTBYET
O TOM, 4TO B YCTPaHEHUN NApanpOTE3HbIX KaHa-
JI0OB HyXpaatoTcs B cpegHem okono 1500 yeno-
Bek B roa. lNybnnkyemble pe3ynbraTbl XMpypru-
4eckoro lie4eHmsa OCTaTOYHO Pa3HOOOpasHbI.
Bcratbe (11)2015r., nOCBALLEHHON OAHOLIEHT-
POBOMY UCCNeA0BaHNIO XMPYPrMYeCKOro fneye-
Hua MNMNd, paccmatpusatotTcsa 122 peonepurpo-
BaHHbIX MauyieHTa ¢ pucTynamm, BOSHUKLLUMN
B nepuop ot 1 mec 0o 14 net nocrne BmeLla-
TenoctBa (C MeauaHom 7 neT), CoO cpeaHuMm
Bo3pacTomM 62 roga (x11 net). Y 40 60JbHbIX
Obln GUCTYNbI a0pTaNbHOrO NpoTeda, y 82 —
MuTpanbHoro. ¥ 60% nauyeHTOB OTMevasncs
-1V dyHKumoHanbHbin knacc (PK) ceppeu-
Ho HepocTaTtodHocT no NYHA. ductynbl
OblNM ywnTbl y 79 OonbHbIX, 43 nauyeHTam
notpeboBanack 3ameHa npotesa. CMepTHOCTb
B Onuxanwme 30 pgHenn coctaBuna 10,7%.
O6uwasa BbXMBAEMOCTb B TedyeHue 12 net —
39%, CMEepPTHOCTb OT CepAeydHbIX NPUYMH 3a
aTOT nepwuon coctaBuna 46%. Kak Hanbonee
3Ha4YMMBble PaKTOPbI pUcka Npu onepaTMBHOM
fleyeHnn ykasblBalOTCS XpPOHMYEecKas Mnoyey-
Hasi HeQOCTATOYHOCTb U MpeblayLe onepa-
umm Ha cepaue. OCHOBHbIE BbIBOAbBI cTaTbk: 1)
onepaTmBHass CMEPTHOCTb OT XUPYPrM4eCcKoro
nedenus MNMNd Bce euwe BbicOKa, 2) 9TU pe-
3ynbTathl MOATBEPXAAOT BaXHOCTb anbTep-
HaTUBHbIX — 3HAOO0BACKYNSAPHbIX BapWaHTOB
neyeHus.

3T1ronorna Bo3HMkHoBeHus MNP goBonbHO
pazHoobpasHa. lMpuHaTo cumtatb, 4yto MMNO
MK BO3HUMKalOT BCNEACTBME ClenyloLwwmx npu-
YMH:

a) OLMOKU B XUPYPru4eCKOM TeXHUKE. ITO
MOryT ObiTb Kak CllyyalHble OLMOKK, Tak W
OLWKnOKM, BbI3BAHHbIE OMACEHUSAMU XMpypra no
MnoBOAYy BO3MOXHOIO MOBPEXOEHNS aHATOMMU-
YeCcKMX CTPYKTYP, OKPYXaKLWMX MUTPasbHOEe
KOMbLO. TakumMu Hanbdonee 4YacTo NoBpexaae-
MbIMU CTPYKTypamMm €BnaOTCa orubatouias
BETBb JIEBOW KOPOHAPHOW apTeEPUN, aTPUOBEH-
TPUKYNSAPHbIM y3e, CTBOPKa aopTasibHOro Kna-
rnaHa 1 yuiko neBoro npencepausi. B cuny Bbi-
LleyKa3aHHbIX OMaceHu Xupypru uHoraoa
Yype3MepHO YMEHbLUIAT 4acToTy U rMyoOuHy
LUBOB B PUCKOBAHHbIX 30HAaxX. BO3MOXHbI 1 Ta-
Kne npo3anyvyeckme NpuYmHbI, Kak Niaoxoe unm
HECOOTBETCTBYIOLLEE 3aa4aM Ka4yeCTBO LLOB-
HOro MaTtepuana, HegocTaTO4YHOE KONIMYECTBO
1 HenpaswWbHOE pa3MeLleHe WBeoB (5, 12);
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0) npucoennHuBLINECSs, POHOBbIE WU J10-
KasnbHble (B obnactu GubPO3HOro KoJibLa)
BOCMNa/INTE/IbHbIE MPOLIECCHI Yy NAaLNEHTA, KOTO-
pble MOryT NMPUBECTM K obpa3oBaHuio gedek-
TOB TKaHeW, K Npope3bIBaHMIO LLBOB — NPU3Ha-
HO, 4YTO 9Ta Npu4YMHa XapaxkTepHa ajs No3oHUX
(nosBmBLUMXCS OONee 4Yem yepe3 ron nocne
npoteanposanus) MM (1, 8, 13);

B) OTCYTCTBME 84E€KBATHOIO KOJIN4YeCcTBa cep-
JE4YHbIX TKaHeri NOCne pe3ekuun noBpexaeH-
Horo MK ¢ okpyxalowmmm ero CTpykTypamu.
To ecTb mocne pesekuuy kianaHa OCTaeTcsd
HaCTOJIbKO MaJio TKaHEW, YTO K HUM C TPyOOM
MO>XHO FrEPMETUYHO NPULLUTb NPOTE3 KilanaHa
(1, 5,12, 14).

CyLEeCTBEHHYIO POJiIb B BOSHMKHOBEHUN Ma-
panpoTe3HbIX KAaHaNoB UrpaeT cocTosHne Gpuob-
PO3HOro konbua. Ero kanbuMHO3 — BaXHbIN
npeapacnonaramowmn dakTop, Tak Kak Hakna-
OblBaEMbIl CKBO3b KaslbLIMHMPOBAHHLIE TKaHU
LLOBHbIN MaTepman oOCTaToO4YHO JIErKO MOBPEX-
OaeTcsa n TepseT NPoYHOCTb. nga npodpunaktn-
K 0ObI4YHO MPOBOANTCS TLLATENbHAA, HO A03U-
pOBaHHAaA gekanbumHauus, Tak Kak U3NMLWHNN
pagukannam rnpuBoAUT K NOBpexaeHunto dub-
PO3HOro KosbLa 1 6nu3anexaliuyx aHaToMunyec-
Knx oO6pa3oBaHuii, KpOBOTEHEHUSAM, POPMUPO-
BaHWIO aHEBPU3MbI UM aedeKTa MexKesnyaou-
koBown neperoponku (OAMXIT). Kpome Toro, no
nuTepaTypHbIM JaHHBIM, KalbUMHATbl SBAAIOT-
Ccs1 pesepByapomMm 6akTepUin — NICTOYHUKOM BTO-
PUYHbIX BOCMANNTESbHbIX MPOoLeCccoB (15);

r) NpeapacrnosioXeHHOCTb K 06pa30BaHno
[r®d ormeveHa npuv nMerLLMXCs AereHepa-
TUBHbBIX U3MEHEHUSIX KJ1arnaHHOro KoJsbLa, Xa-
pakTepHbIX Onada cuHgpoma MapdgaHa — npu
BO3HMKAlOLWMX NMPpU 9TOM 3ab0sieBaHuUN 3HAUU-
TeJbHbIX UBMEHEHUSAX CTPYKTYPbI KnanaHa, cna-
60cCTK ero KonbuUa, pa3pbiBe xopa, (5, 16, 17);

[l) OTMEeY€eHO, YTO 3HAYUTESIbHO CHUXKAaEeT Ha-
0EeXHOCTb KpensieHus npoTesa owwmnbka B ro-
6ope ero pasmepa. Vicnonb3oBaHme npoTesa
MEHbLUEro, 4eM HYXHO, pas3mepa MnpuBOAUT
K M36bITOYHOMY HATSXXEHWUIO LLUBOB C Mepcrek-
TUBOW UX NPOPE3bIBAHKS, & C/INLLKOM BONbLLON
MpoTe3 BbI3bIBAET TPABMY 3HAOKapAa C KPOBO-
U3NUSHUAMU 1 HagpbiBamun. V1 To n gpyroe ro-
TOBUT NOYBY Ans obpazosaHma ductyn (18).

B psage nutepatypHbIX NCTOYHUKOB YNOMMU-
HaeTcs, 4yTo MMNd MoryT BO3HMKATb B TEHEHNE
60NbLLIOro NPOMEXyTKa BPEMEHW — Kak Heno-
CpPEeLCTBEHHO B MOC/ieonepaLMoHHOM nepuo-
[e, Tak CrycTs HEeCKOJIbKO N Jaxe MHOro net
(mo 25-30) nocne BMmelwaTtenscTea (19-22).
B cBA3M C 9TUM KONMYECTBO MaLMEHTOB, HYX-
JaloWwmMxca B NpoBeAeHn MOBTOPHbIX onepa-

LNIA MNKU ManouHBA3MBHbIX BMELLATENbCTB Ha
KJlanaHHOM annapare cepjua B CBA3W C NOsB-
nexHnem MMN®, NOCTOAHHO yBenMyYMBaeTCcsl BO
BCEM MMpPE BBMAY OY4EBMOHOrO pocTa Nonyns-
LM MPOONEPUPOBAHHBLIX B0NbHbLIX (17, 19, 23).
ducTynbl MOryT BbITb CUMMTOMHbBIMU 1 BEC-
CUMMNTOMHbIMUN. CUMNTOMHbIE DUCTYSbI UMe-
IOT KakK XapakKTEPHYIO KIMHUYECKYID KapTUHY,
Tak 1 pag MHCTPYMEHTabHbIX 1 TabopaTOpHbIX
npu3HakoB. MOMUMO TOro 4YTO CUMMNTOMHbIE
(8HaYMMbIE) PUCTYNbI BbI3bIBAIOT CEPAEYHYIO
HEeOOCTaTOYHOCTb, reMonna (24—26), oHn ewe
M NOBbILLAIOT PUCK Pa3BUTUSA UHMEKLMOHHOIO
3HOOKapPAMTA N BOSHUKHOBEHUSA apnTMuii (8).

CornacHo HabnwgeHuam asTopoB (12),
MNNd MK npuBoasT K UM3MEHEHUSIM BHYTPU-
CepAeYHON reMoanHaMMNKN: NOBbILLIEHUIO ana-
CTO/IMYECKOrO rpagmeHTa Ha MUuTpasibHOM
npoTese, KOMNEHCATOPHOMY YBENYEHUNIO Ne-
BOro npencepavid, 3acTtolo B MajioM Kpyre
KpoBooOpalleHus. Ta xe rpynna aBtopos (12)
B 2008 r. onuckiBaeT, 4TO NMpu Hanudum Mo
obpallaeT Ha cebsi BHMMaHMe BbiCOKast 4YacTo-
Ta pas3sutua amMbonui. Mmu Oblna maydyeHa
rpynna n3 84 naumeHTOB C XMUPYPruyecku
ycTpaHeHHbIMU MM (65 MyX4nH 1 19 XeH-
WwuH). Y 63,1% 6bnn MNP aopTansHOro kna-
naHa, y 36,9% — mutpansHoro. Mpwu MNMN® aop-
TanbHOro knanaHa amMOonMu B KOPOHapHbIe
apTepun bbinn 'y 28,3% nauyeHToB, B nepude-
puyeckme cocyabl — y 16,9%, B MO3roBble —
y 11,3%. B rpynne ¢ dmuctynamm MK Hanbonee
4acTbIMM OKa3aNnCb 3MOONMN B MO3roBblE CO-
cyobl (16,1%), a 3aTtem B nepudepundeckme
(12,9%) n kopoHapHbie (9,7%).

B HayyHbIX paboTax Ha OaHHYIO TEMY He OT-
MEYEHO MPSIMON B3aMMOCBS3N MexXay pa3me-
pamu MM 1 HanYMeM KINMHNYECKNX NposiBie-
HUIN y nauyeHToB (17). OTHOCUTENbHO HEOONb-
wasa ductyna gnameTpoMm 2 MM Yy HEKOTOPbIX
OO0JIbHbIX MOXET MMETb CYLLLECTBEHHbIE KITMHU-
yeckme NPoSIBAEHNS, a Yy APYrMX — HE UMETb UX.
BeccumnToMHble GUCTYNbI TPEBYIOT perynsp-
HOro HabnaeHNs B CUTYy BOSMOXHOW OTpuLa-
TENbHOW OMHAMUKWN, YBENUYEHUS WX pasMe-
pPOB, MOCKOJIbKY CJ/Ty4a€B CAMOMPOU3BOSIbHOIO
3aKpbITUS NapanpoTe3HbIX KaHAN0B NokKa B JIN-
TepaType He onncaHo. Hu B OAHOM 13 nMelo-
LUMXCS NUTEepaTypPHbIX UCTOYHMKOB HET cTaTu-
CTMYECKMX JaHHbIX 0 pasmepax MMNd. He roeo-
puUTCSA, KakoMy pa3mepy oTBepcTuii kakom OK
cepAevyHon HeJoCTaTO4HOCTUM COOTBETCTBYET.
OToenbHO ynomMumHalTcs cepnoBuaHble duc-
Tynbl, KOTOPbIE MOMYT TPakTOBaTbCS KakK Yac-
TWUYHbI OTPbIB NPOTE3a M B OCHOBHOM TPEOYIOT
onepaTMBHOro nedeHmsa (12) uam mcnonb3o-

3Tmonorvs BO3HMKHOBEHUS NapanpoTe3HbiX UCTYIT M TEXHOJIOMN SHA0BACKY/ISIPHOIO
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BaHMSA 0COOOWM TEXHUKN NX SHAO0BACKYISIPHOrO
3aKpbITUA OOHOBPEMEHHO ABYMS OKKAOAepa-
MU (27).

YcTaHOBNEHO, YTO aHrnorpadua (BEHTPUKY-
norpadus) n namMepeHne napanpoTesHbIX Ka-
HanoB GaNIOHHbLIM KaTeTepPoM ManonHdopma-
TUBHbI M B HACTOSILLEE BPEMA HE PEKOMEHOYIOT-
cs (27). BenTpukynorpadus n1eBoro xenynoyka
(JTXK) nossonsieT cygmTb O HaNM4YMm perypruTa-
LM B NIEBOE Npeacepame, Ho He JaeT BO3MOX-
HOCTM OLEHUTb pas3Mepbl U Jlokanua3aumto na-
panpoTe3HbIX KAHAMI0B 1 Aaxe NPUYnHY peryp-
rmTaymm, BO3MOXHO, BbI3BAHHYIO ANCHYHKLMEN
npotesa (28, 29). MarHMTHO-PEe30HaHCHasA TO-
Morpadusa B 60/bLIMHCTBE Clly4aeB He N03BO-
NSET BbIABUTb PUCTYbI N3-3a 6OJIbLLOIO KONU-
yecTBa apTedakToB OT METANINYECKMX KOMMO-
HEHTOB MPOTE30B KJ1arnaHoB.

Ona TexHnyeckoro naaHUpoOBaHUS 3HOO-
BackynsipHoro 3akpbltus MNP npusHaeTcs
nonesHbiM ucrnonb3oBaHue ISKI-CUHXPOHU-
3MPOBAHHOW KOMMbIOTEPHOM TOMOrpadum, HO
BO3MOXHOE Hanun4dme aprtedakToB OT NpoTesa
M KanbLUMHATOB B MUOKapAe MOXET Oe30PUNEH-
TUPOBaTb Bpaden npu TPakTTOBKE Pe3ynbLTaToB
nccnenosaHus (29).

OCHOBHOI OWMAarHOCTMYECKUA METO[, BbisiB-
JNieHVs napanpoTes3HbIX NPOoTeYeK — 3XoKapano-
rpadpunyeckoe uccneposaHne (30). YuntbiBas
aHatomMmmydeckoe pacnosioxeHune MK, 4OBOIbHO
Ka4eCTBEHHYIO MHDOPMaLMIO MOXHO NOJIY4nUTb
yXe npu TpaHcTtopakanbHoMm Y3W. Bonee Tou-
Has 1 noagpobHas KapTMHa AocTuUraeTcs npwu
MCMNOJSIb30BAHUN TPaHCMULLEBOAHOIO Aart4dmka
(30, 31). Oxokapanorpadpunsa NO3BOAAET BbIsi-
BUTb U MPOCNEONTb B OAMHAMMUKE CreayloLlme
0OBLEKTUBHbIE MPU3HAKN: YBENIMYEHME NEBbIX
nonocTter cepaua (rnaBHbiIM o6pa3om npea-
cepans), N3SMeHeHVe KUHEMaTUKWN OBUMXEHUS
MEeJOKENYN04YKOBON Neperopoaku, atunmnyHoe
OBUMXEeHMe Kapkaca npoTesa knanaHa, obpat-
HblA NapanpoTe3HbI MOTOK KPOBW, pacnono-
XXEHune, KOIMYeCcTBO, AMaMETP U KOoHpUrypa-
LLMIO 9TUX MOTOKOB. BonbLuoe 3Ha4yeHne B gmar-
HOCTMKE npupgaeTca pacnosoxeHuto MM
C OMMCaHUEM UX MOJIOXEHKS MO YCIIOBHOW ABe-
HaOUaTM4YaCoOBOW LWKane C HadaJoM OTcyeTa
B TOYKE, MPUHMUMaemMon 3a 12 4, MakCuManbHO
6113KOM K a0pTaslbHOMY KNarnaHy, rmsas co CTo-
POHbI BEPXYLLKM cepaua (puc. 1). BonblmnHcTBO
aBTOPOB CUMTAIOT, 4TO 3HaAHWE 3TOro napame-
Tpa No3BOJSISET 06NerynTb NnonagaHne B GUCTy-
Nbl, CY31B 30HY MaHUNYNSLUKU, U BbIOpaTb ONTU-
MaJsibHbIi CNOCOO 3aKkpbITUS NapanpoTEe3HbIX
KaHasioB aHTerpagHbiM, TpaHcanukasabHbIM U
peTporpagHbiM criocobom (17, 32).

Puc. 1. Cxema KoamMpoBaHus pacnosioXxeHns napanpo-
Te3HbIX GUCTYST C UCMNONb30BaHMEM YCIIOBHOM OBeHa/-
LLaTM4aCcoBOM LWIKabl NO NEPUMETPY NPOTE308B, rae 3a 12
4acoB NPUHMUMaETCs To4ka Hanbonee 6M3KOro KOHTaK-
Ta MUTPasIbHOrO 1N a0PTasIbHOrO KNanaHoB.

Hanbonee xapakTepHblli nabopaTtopHbIi
MPU3HaK reMoAuHaMNYEeCcKM 3HaAYUMBbIX napa-
MPOTE3HbIX KAHANOB — BHYTPUCOCYAUCTLIN re-
Monuns. MNMpepnonaraetcs, 4TO NpuUYKHaA 3TOro
SIBIEHNS COCTOUT B TOM, 4TO Ha MemOpaHy
3PUTPOLUMTOB, MPOTaNKMBAEMbIX TypPOYNneHT-
HbIM MOTOKOM Y4epe3 rnapanpoTte3Hoe OTBep-
CTWe Nnoa, BbICOKNUM AaBneHnem (rpagmeHT naB-
NeHusa Mexay NeBbiMU Xenyago4ykoM U npef-
cepavem B cuctony gocturaet 6onee 100 mm
PT.CT.), OEMNCTBYET 3HAUMUTENbHASA CUa COBUIra,
BbI3blBaOLLAS MOBPEXAEHME KNeTO4YHON 000-
NIOYKN 1N paspywieHmne aputpoumToB (17, 24,
25, 33).

Mpu remonnse ocBOOOXOAKLWMNACS remMo-
rmobuH cBA3bIBAETCH C ranTornoObMHOM Cbl-
BOPOTKM M HakananBaeTCs B PETUKYN03HOO-
TennanbHOM cuctemMe. [llocne HacblweHud
ranTornobuHa remMornoobvH HadmMHaeT Puib-
TpoBaTbCA B KJIlyDO4YKax 1 NOSABNAETCH B MOYe.
Bcneacteue 3TOro BHYTPUCOCYAUCTbIA reMO-
N3  XapakTepulyeTcsa remornobuHemunen,
CHMXEHUEM COOepXaHus UNM OTCYTCTBUEM
cB0oB6OOHOro rantornobuHa n reMmornobuHypm-
en. 9ta npobnema TpebyeT NMOCTOSAHHOW KOp-
pekumn TepaneBTUY4eCcKUMM MeTodamMu U O0-
BOJIbHO 4acTO MPUBOAUT K HEOOXOAMMOCTWU
perynsapHoOro nepennBaHug kposu (26, 34).

MpUHUMNMaNbHO Ba>XXHLIM MOMEHTOM ABISI-
eTCsl TO, 4TO, MO MHEHUIO OMEPUPYIOLLMNX XU-
pyproe, yctpaHeHusi TpebytoT Tonbko MM,
nawowme kaptuHy llI-IV dK cepoeyHon Hemo-
ctatoyHocTn no NYHA (35, 36). MoxHO Ha-
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NMOMHUTBL, 4TO yxe Il dK cepaeyHoii HepocTa-
TOYHOCTM ONMCbIBAETCH Kak: “yMepeHHoe
orpaHuyeHve uU3n4yeckowm akTUBHOCTU; B MO-
Koe kakme-nmbo MnaTosIorMYeckue CUMMTOMbI
OTCYTCTBYIOT; 00bIYHAsA puanyeckas Harpyska
BbI3blBAET CNaboCTb, YTOMAAEMOCTb, cepaue-
OueHne, oabILKy 1 apyrue cumMmnTombl”. To ecTb
yenosek ¢ atum ®OK npakTnyecku He MOoXeT
MOJSIHOUEHHO XUTb N 3aHMMaTbCSA OO ECTBEH-
HO MOJIE3HBLIM TPYAOM, HO, MO COBPEMEHHbIM
cTaHgapTam, emMy He rnokasaHo ornepaTmMBHOE
BMELLAaTENbCTBO. Hago nonaratb, 4TO Takoe
JleyeHre emMy He NMoka3aHO B OCHOBHOM M3-3a
BbICOKOIO pPUCKA OCJIOXXHEHUI, B TOM 4UCHE
daTanbHbIX, NpW, Kasanocb Obl, MUMelLIEMCs
OTHOCUTENIbHO CHOCHOM camMo4vyBCcTBUK. Cen-
Yyac pykOBOACTBa MpenjaralT OornepupoBaTtb
naumeHToB, HadmHaga c Il K, koroa nmetotca:
“BblpaXXeHHOEe orpaHuyeHme GU3nYeckom ak-
TUBHOCTM; BGONbLHON KOMPOPTHO 4YYBCTBYET
cebsi TONbKO B COCTOSIHUM MOKOS, HO Manen-
wme dm3nyeckme Harpyskm npmBoasT K rnosiB-
neHnio cnabocTun, cepauebmneHns, ogpllukn n
T.n.”. To ecTb PYKOBOACTBYSICb (OpMasnbHO
npaBusibHbIM MpuHUunomMm “He HaBpean!”, xn-
Pypr, ECnv 1 oNepupyeT naumeHTa, ctagms 3a-
6oneaHua kotoporo gocturna lll unu IV ®K, To
ckopee Bcero — ot 6e3bicxogHoCTU. MiHave ao-
BOJIbHO TPYOHO OOBACHUTb, YTO XUPYPrn CYM-
TalT PUCK BMeLWaTenbCTBa OnpaBLaHHbIM
TOJIBKO C 3TOro ypoBHs. Kpome Toro, n3sect-
HO, YTO rocnuTasbHasd CMEPTHOCTb 3HAYUTESIb-
HO pacTeT Npu MOBTOPHLIX OMepauusx: npu
MepBOV MOBTOPHOW onepaununm CMEPTHOCTb
nocturaetr 13%, npu BTopon — 15%, nocne
Tpetben — 0o 37% (25, 37). O4eBnOgHO, 4TO
onepaTtmBHoe ycTpaHeHue MNMNd — 3710 BCeraa,
Kak MMHUMYM, MOBTOPHAas onepaums.

Ona ynydweHus nporHosa 3aboneBaHus,
aKTUBHOIo CHkeHuns PK nauymeHToB, CHUXe-
HUSA pUcka pasBUTUS aunaTauMOHHOW Kapauo-
MunonaTtmmn, BeposiTHO, crenyeT ycTpaHaThb MNINd
y MNaumMeHTOB C BbIIBIEHHbIM He 6onee 4em
Il PK cepoeyHon HegoCcTaTO4YHOCTU, He Oony-
ckasi pasBuUTMA HeoOpaTUMbIX WU3MEHEHUN
B Muokapge. Npu 9TOM naumeHToB, HyXaato-
wmxca B yctpaHeHun MMNd, sakoHoMepHO cTa-
HET 3HaunTenbHO Oonblue paHee NPUBOOVIB-
wencs umdpbl B 1500 yenosek B rog,. BeposTHo,
MX OgocTtaTto4yHo 6Ge3onacHoe nedyeHue BMoJsiHe
OCYLLECTBMMO, HO HE C MOMOLLBbIO OTKPbITbIX
onepauui, a C y4eTOM MCNOSIb30BaHNS SHO0BA-
CKyNsipHbIX MeToaoB 3akpbiTua MMM, gatowmx
BCerga CyLeCTBEHHO MEHbLUMA MO CPaBHEHUIO
C OTKPbITOW XMPYprmemn npoueHT OCNOXHEHUA
(38, 39).

Henb3da He OoTMeTuTb, 4TO AJ9 3HAOOBacC-
KynspHoro 3akpbiTusa MNP mnmetoTcs cosep-
LIEHHO OnpenesieHHble NPOTUBOMOKA3aHUS:
Hannuyne MHQPEKUMOHHOIO 3aHaokapauTta, Cco-
NyTCTBYIOLWMI TPOMBO3 NpoTE3a, PUCK OTPbIBA
npote3a (11, 27, 40).

JInTepaTypHbIX NCTOYHUKOB 00O SHA0BACKY-
NApHbIX MeTogax ycTpaHeHus MMNd MK Ha Ha-
CTOSALWLNMA MOMEHT OTHOCUTENIbHO Maso, a pocC-
CUINCKNX yOanocb HanTu Bcero aea: 1) konnek-
TUBABTOPOBBO [MABE C M1aBHbIM CNELManINCTOM
Poccuu no peHtreHoxupyprum bB.I. AneksaHom
(41) n 2) MNMuckyHoB C.A., CemeHoBa M.P, Ta-
6awHukoBa C.B. (28). 910 06bACHAETCA pa3s-
NnyHbiMK obcToATenscTBamMu. lMNpexne Bcero,
OTCYTCTBMEM CNEUMannu3mpoBaHHOIo UHCTPY-
MEeHTapud, npefgHasHa4YeHHOro MMEHHO Ans
3TUX Uenen, KOTopbIn Obil Obl 0O06peH
YnpasneHvem no nuuieBbiM 1 1IeKapCTBEHHbBIM
npoagyktam CLUA (U.S. Food and Drug Admi-
nistration) n gpyrnmm nogo6HbLIMU HaUMOHab-
HbIMM KOMUTeTamMn. Ha aTy npobnemy ykasbl-
BaeT NPaKTUYECKM KaXdbl NUTepaTypHbIA UC-
TOYHMK, 3aTparnealoWwmi gaHHyo temy (39, 42).
MimeHHO noaTtomy ans 3akpbitua MNP npak-
TUYECKM BO BCEX pacCMaTpuBaEMbIX CTaTbsX
MCNOJMb3YIOTCA OKK/IOAEPbLI, UCXOOAHO Npen-
Ha3Ha4YeHHble N OA00pPEHHbIE ANS YCTPaHEeHUs
OTKPbITbIX apTepuanbHbix npoTokos (OAIT),
0edEeKTOB MeXNOKEeNya04YKOBbIX Meperoponok
(AM2KI), cocyaomcTbie nnaryv B Tak Ha3blBae-
MOM BapuaHTe "off-label”, koroa B MHCTpyKUMmn
Mo NMPUMEHEHNIO YCTpoOWcTBa 3akpbiTve MNP
HE ynomMmHaeTcs. TeM He MeHee Takoe X UC-
NMoJIb30BaHME AO0CTAaTOYHO JSIOFMYHO N 0BOCHO-
BaHO, Tak kak MNMNd aenaioTCca KaHanamu pas-
NMYHOro anameTpa n GopMbl, PACMOSIOXEHHbI-
MU B CEPAEYHbIX TKAHSAX, 1 MO 3TUM (PU3NYECKNM
napamMeTpam OHU o4eHb 6n3ku K OA 1 A MXKIT.

MonbITKN  3HOO0BACKYNAPHOro 3aKpbITUSA
MNd coBpeMeHHbIMUM OKKJIOAEPaMU, CMIIETEH-
HbIMW U3 HUTUHOJIOBOW MPOBOJIOKU C MaMSATbIO
dopMbI, Kak Handonee NOAXOAALLUMMN OS5 ATUX
uenenm ycTtpomcTBaMu, HayYaaMCb AOCTATOYHO
naBHo — B 2002 r. (43), HO TO MeTOA, NoKa Tak
M HE cTan CTaHOAPTOM MpPMU JIEYEHUN OAHHOIO
OCJOXHEHMs. CTeneHb pernamMeHTUpPOBaHHO-
CTV MeAVNUMHCKOW OEATENbHOCTU U MeOULH-
CKUX WCCNIeAoBaHUM K 3TOMY BPEMEHU YyXe
cTana O4YeHb BbicOoKa. B ykazaHHOM MCTOYHMKE
roOBOPUTCSH O 8 naumeHTax, NPOAEYEHHbIX SHA0-
BackynspHo ¢ 2002 no 2007 r. O6ocHOBaHMEM
AN NonbITOK MasiOHBa3MBHOIMO BMeELLATESb-
CTBa MOCHYXWUSIO KOoJJlernajsbHoe MHEeHue
O TOM, 4YTO 3TV NAUUEHTbl OOHO3HA4YHO He ne-
peHecnn Obl OTKPLITYIO onepaunto. oxanyin,
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3TO yXe TPaAMUMOHHbIA NyTb BHEOPEHUS HO-
BbIX METOAVK B MeanuuHe. Hanpumep, UMeHHO
TakuM NyTeEM pasBuBasiaCb 3HOOBACKYyNsipHaa
“MAnaHTaumsa aopTasnbHbIX KNAnaHOB — UX TOXE
HayYMHaNM CTaBUTb KIVHUYECKU TSXKENbIM Ma-
umeHTam, KOTopbIM 0TKa3ann B TPaANLVMOHHOM
XVPYypruyeckom neveHnmn. Nommmo oTcyTCcTBUS
cneumann3npoBaHHOrO MHCTPYMEHTapuUS, noka
He pa3paboTaHbl 4OCTAaTO4YHO 6e30nacHble, CTa-
O6UNbHO BOCMPOM3BOAMMbIE CMeunanncTamm
cpenHen kganndumkaumm MeTOANKN BHYTPUCO-
cyamncToro 3akpbitus M.

B ocHOBHOM MO BblLLEYKa3aHHbIM NPUYNHAM
B MMpPE OO0 CUX NOp He MPOBEAEHO HM OOHOro
PaHAOMM3NPOBAHHOIO UCCNeaoBaHNs, CBA3aH-
HOro C 9HA0BACKYSPHbLIM 3akpbiTem MMNd, —
BCE OrpaHn4YMBaeTCss MHOIOYUCIEHHbIMU
npr3biBaMu K X NPOBEAEHMIO B MPODUSIBHbBIX
ctatbsx. O4eBNAOHO, YTO HEOBXOANM NPOU3BO-
ONTENb Cneunanu3npoBaHHOro YCTPOWCTBA,
KOTOpbI Bbl CNOHCKMPOBAN Takoe uccnenoBa-
Hune. BeposTHee Bcero, um ctaHeT “Occlutech”,
Kak pa3paboTyMk NepBOro 1 noka eanHCTBEH-
HOro YCTPOWCTBA A1 YCTPaHEHMs napanpo-
TesHoro copoca. MimetoLipyecs B Hay4HbIX ny6-
NMKaumax gaHHble B OCHOBHOM HOCSAT XapakTep
COOOLLEHNI O HECKOJNbKMX HabBMOOEHUSX WUn
0 noadopkax cry4yaeB 3aKpbITUS GUCTYN 3a He-
CKoNbko — OoT 3 go 7 — net. Cxema nybnukauui
[OCTaTOYHO CTepeoTmnHa: coobuiaeTcs BO3-
pacTHoi, nonoBol coctaB, ®K cepneyHom
HEeOo0CTaTOYHOCTU B0MbHbIX, KONMYECTBO PUC-
Ty B K&XA0M Criydae, MeToapbl 3aKpbITUS U UH-
CTPYMEHTapuii, Ncnonb3oBaBLUNIACS O 3TO-
ro, noslydeHHble KIVMHUYECKMe pe3ysbTaTbl 3a
pa3finyHbIe BPEMEHHbIE MPOMeXyTku. Bo Bcex
COOOLLEHNSX OTMeYaloTCcs Nydlime, Y4emM npu
TPaANLMOHHOM XMpyprum, 6amxaniiimne n otoa-
JIEHHbIE MoKa3aTenn, OTHOCUTENIbLHO HebOosb-
LIO€Ee KONMYECTBO OCIOKHEHWI, AOBOJIbBHO Bbl-
COKMI NPOLEHT yCMNeLHbIX BMELIAaTENbCTB.

Kpome BbilleykasaHHOro coobuieHuns
2002 r., Hanbonee M3BECTHbI U LUTUPYIOTCS
B APYrux MUCTO4YHMKax 9 nybnukauun c¢ 2006
rno 2011 r., nHpopmMaums O KOTOPLIX 0ObLEAN-
HeHa B 4acTo uuTMpyemom o63ope 2012 r.
(38). B aTmx cTtaTtbdx rOBOPUTCS O NI€YEHUU
248 nmauueHToB B rpynnax ot 5 no 115 yeno-
BeK (B cpeaHem 27,6 yenoseka) ¢ dpuctynamm
npoTe30B aopTasbHOro (51 yenoBek) N MUT-
panbHOro knanaHoB (197 uyenoBek). TexHu-
yeckuii ycrnex BMellaTeNbCTB Konebancs oT
63 0o 100%, knnHM4eckmnin ycnex — oT 54 oo
100%. [MoBTOpHble Mpouenypbl 3aKPbITUGA
duncTyn noHagodbunmucek 15 naymeHTam BO BCex
HabnogeHnax (6%). TNpooomKNTENbHOCTb

dnoopockonuu, TpeboBaBLLelca ansg BMeLla-
TenbcTB, cocTtaBnana ot 15 po 62 MuH. 3T0
BPEMS COMOCTAaBMMO WU MEHbLUE, YEM Npwu
TakOM pPacrnpoCTPaHEHHOM 3HAO0BACKY/SIPHOM
BMeLLATENbCTBE, Kak pekaHanusauus Kopo-
HapHbIX apTepuin. Hy>KHO OTMETUTb, 4YTO, B OT-
n4mne oT pekaHanusaumnii, npu 3akpbitun MNP
ecnn u TpebyeTcsd, TO MMHMManbHOE (B Npeae-
nax 20 mMA) KOMMYECTBO KOHTPACTHOro BELLEe-
CTBa, M HN B OOHOM INTEPATYPHOM MUCTOYHUKE
B KQYeCTBE OCJIOXXHEHUS HE YITOMUHAETCS KOH-
TpacT-uHOyumpoBaHHas Hedponatuda. B xone
paboTbl pa3nMYHLIMU UCCleaoBaTeNIMu Oblnn
OTMEYEHbI cnenyrlme, 4acto He MOBTOPSIO-
LpMecs B OpYrmx CcTaTbsax OCNOXHEHUA: Murpa-
ums yctponctea oT 3,5% (43 yenoseka B UC-
cnepoaHmn) oo 10% (10 yenoBek B nccneno-
BaHMK), ycuneHme remonnsa ot 18% (6 yenosek
B nccnepgosanun) go 20% (4 yenoseka B UC-
cnegoBaHMM), OCTaTOYHOE LYHTMpPOBaAHUE
37,5% (ynomMmHaeTcs TONbKO B OOHOM Ucchne-
[OBaHUN, B KOTOPOM ObINO 8 4enoBek), KPOBO-
n3nusaHue B nepukapg 3,7% (B nccnenosaHmm
27 4enoBek), NepekpbiTue yCTPOMCTBOM MpPO-
Te3a knanaHa 4,7% (B nccnegoBaHum 21 yeno-
BeK). YNOMUHAHUA O [OPYrux OCJIOXHEHUAX
€OVHNYHbI U NPUBOAATCS B HAONIOOEHUSAX C HE-
60NbLWIMM KOIMYECTBOM MNALMEHTOB: reMOTO-
pakc, >XenynoykoBad aputMusd, OUCCEKUMUS
noaB340LUHON apTepumn, nepdopaunsd cepni-
ua, KpoBOTe4YeHue, 3HO0KapOuT, MaccuBHas
3amMb0oNua, COCyaUCTble OCNOXHEHUS, MPEXO-
Osuasa acncTtonus, CMepTb, CBA3aHHadA C BMe-
LIaTENbLCTBOM.

CBepgeHust 0 caMoM OOLLMPHOM PEeTPOCHEK-
TUBHOM permcTpe 6bin coobLieHbl 14 okTabps
2015 r. Ha exxerogHoM kKoHrpecce TCT B CaH-
®dpaHumcko Matpukom Kanseptom (39). 3TO0T
HaMbONbLLUMIA HA CEroAHALUHUA OeHb PEerncTp
comoepXxnt mHoopmaumio o 259 naumeHTax,
koTopbiMm 3a 11 neT (¢ 2004 no 2015 .) B 20 me-
ONUMHCKUX UeHTpax bputanum mn Wpnangnm
3HO0BACKYNSIPHBIM CNOCOO60M OblNIN BbINOJIHE-
Hbl MonbITkM 3akpbiTusa 308 MNP ¢ ycnexom
npouenypbl B 91% cnydaes. 113 obLiero ymcna
yCMNEeLIHO 3aKpbITbiX OTBEepCcTUn 44,4% Obinu
NNd MK, a 47,5% MM aoptanbHOro knana-
Ha. 13 npuBeneHHbIX LMdp o4eBNOHO crneny-
€T, YTO 3a BbllleyKa3aHHbI Nepuoa BpeMeHu
BO BCcel bputaHuu n Mpnananm 6naronosyyHo
3akpbiBasocb B cpepgHem rno 12,5 MMd MK
B ron (!) — 910 4yTh 60S1EE OOHOr0 YCMELIHOro
BMeLlaTenbcTBa B kaxgom m3 20 ueHTpoB 3a
kaxaple 2 roga. OCHOBHOW BbIBOA, permctpa —
ypeckoxHoe 3akpbiTue MNP ocywecTBUMo n
C Ny4YWMN pe3ynbTaTtaMu B CPaBHEHUU C XU-
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Puc. 2. Cxema OCHOBHbIX cnocob6oB gocTtyna pnns
3aKpbITUS NapanpoTe3Hon @UCTyNbl (MeTka CUHEro
uBeTa) MuUTpanbHOro knanaHa: 1) peTporpagHbiii
(cTpenka wn3 Oyrn aopTbl Yepes3 NEBbIA Xenyaodek
K ducTyne) 2) aHTerpagHbli ¢ TpaHcceNTanbHOW MyHK-
uMen MexnpeacepaHon neperopoaku (CTpenka ns HUX-
Hel nonoi BeHbl K ductyne) 3) TpaHcanukaibHbIN
(cTpernka 13 BepXxyLLKKU NeBOro Xenyaoyka Kk pucrtyne).

pypruen. lNpun 3ToM OTMeYaeTCs, YTO MeHbLUas
CMEPTHOCTb N MEHbLLEE KONNYECTBO OOMbLLNX
HebnaronpumaTHbIX cobbiTun (MACE) — nHdgap-
KTOB, MHCYNbTOB — HabAlogaeTcs npu 3akpbl-
TUWN CBULLIEN CPEOHEro 1 Masioro pasmepa 6es
YTOYHEHMA 3TOro NnapameTpa.

Mo BblLENPUBEAEHHOW MHDOPMALMN MOX-
HO C OYEeBWUAHOCTbIO YTBEPXAATb, YTO CTOJIb
MaJsioe KONMYEeCTBO NMpouenyp rnoka siBHO He MNo-
3BONIieT 6OPOTLCSH C 3TOW AOBOJILHO pacnpo-
CTPaHeHHoW npobnemort U He aOaeT Bpayam
0BpecTn A0CTATOYHbIM ONbIT (COrnacHo obLe-
M3BECTHON KPMBOWM 0Oy4aemMocTu), OatoLni
BO3MOXHOCTb ycnewHo 1 6e30nacHO BbIMNoOJi-
HATb aHOO0BackynspHoe 3akpbiTne Mo MK.

B kayecTBe 3aKkpbiBalOLWMX YCTPOWCTB Mpu
yCTPaHeHUM napanpoTe3HbIX KaHanoB U3Ha-
YanbHO MCMNOJIb30BaJINCb 30HTUYHbIE YCTPOI-
CTBa 1 aMO0NM3MpYyoLLIYE cnupanm, Ho Hanbo-
nee nogxoaswymm Obli NPU3HaHbl CNETEH-
Hble N3 MeTaNIMYEeCKON NMPOBOJIOKN C MaMSTbIO
dopMbl OKKIIOAEPbl C HECKOJIbKUMU ClosiMU
remMocTaTmn4eckoro matepuana. TakumMmm ycTpom-
CTBaMU CTasIM OKKJTIOAEPbI /151 MEXOKETYO0HKO-
BbIx aedekto, OAll 1 Tak Ha3blBAEMbIE COCY-
omcTtele nnaru (vascular plug) OByx TuUMoB —
AVPIIl, AVPIll, ecnn opueHTMpoBaTbCa Ha

CneumnanM3rpoBaHHy0 HA TaKOM MHCTPYMEHTA-
pun dupmy AGAMedical — nmoHepa OaHHOro
HanpaBneHus. [pegnoyYTUTENbHbIM 415 3aKPbl-
Tna MNP, ocobeHHO ceprnoBUAHLIX, MHOrve
aBToOpbl cyuTaloT cocyamcToiv nnar tuna AVPIII
(42, 44, 45).

Mpepnaratotca cnenylowme mManonHBa3uB-
Hble cnocobbl 3akpblTua MMd: aHTerpagHbIn,
peTporpagHbli, TpaHcanukanbHbIA (puUc. 2)
M €ro BapmaHT — MUMHUTOPaKOTOMUYECKUIA.

Hanbonee pacnpocTpaHeH aHTerpanHbii
crnoco®, KOTopbI NpeaycMmaTprBaeT nonaga-
HMe B NeBoe npegcepame nyTeM BbINOJIHEHUS
TpaHcCcenTanbHOM NYHKUUW MeXnpeacepnHom
neperopogku (MIMM). 3TOT NpuHUMNMANbLHO
BaXHbIi MOMEHT BMellaTenbcTBa Hebelona-
CEH U1, Mo NMTepaTypHbIM AaHHbIM, OAET OCI0X-
HeHus B 1,5-3% cnyyaeB (46). irna npu nyHk-
UMM NpoBoaMTCS BONM3M OT NMPOBOASILLEN CU-
CTeMbl cepAua, CTEHOK MpPaBoro npeacepavd,
noa OCHOBaHMEM aopTbl U BAN3KO OT CTBONA
nero4yHom aptepuun. lpun HapyweHun Tpaek-
TOpUM MPOBEAEHUS MYHKUUW U ocnabneHum
KOHTPONSA 3a MOJIOXKEeHUeM urnbl B obnactu
OBaJIbHOM IMKM MYHKUMOHHASA nrna noBpeanTb
MOXET 060K U3 aTUX BNnanexaliyx oTaenos
cepaua.

OcnoxHeHus 6biBalOT cneayolnx BUOOB —
nepdopaums npaBoro npeacepans, aopThbl,
JNIero4HoOm apTepum c remornepmukapLom, octpad
KOpOHapHasi He4oCTaTO4YHOCTb; B Cllydae MyHK-
umm MII B o6nactv NpoBOAALLMX MYTEN C KPO-
BOU3JINSIHUEM B 3TON 30HE BO3MOXHbI MepLa-
TeNbHaa apuTMuUda, NapoKCu3mManbHasa Taxum-
Kapous M ocTaHoBka ceppaua. Kpome ToOro,
MPOBedEeHHAs paHee NaymMeHTy onepauns npo-
TeanpoBaHus MK npu npumeHeHun Hanbonee
pacnpoCTpaHeHHbIX BUOOB OOCTyna Aenaet
MMM HenopaTnMBOWM MAWM MNOJIHOCTbIO HEeno-
CTYMHOW AN NyHKUMM 3a cyeT obpasoBaHUS
pyobuoB, 0COBEHHO B ONTMManbHOM [O/s Hee
MecTe. BO3MOXHO 1 cocKasib3blBaHUE MYHKLN-
OHHOW UMbl C Takux pybuoB. [axe B Hawem
ydypexaeHun, roe paboTtalT MHOFOOMbITHbIE
BPA4YM-apuUTMOIOr, NPOUCXOLAT OCJ/IOXHEHUS
pPa3nNYHON CTENEHU TSXKECTM NPU BbIMOJIHEHNN
TpaHccenTanabHOM nyHKumm MMM,

Mocne nyHkumn 6eapeHHO BEHbI 1 ycneLl-
HO TpaHccenTasbHOM MYyHKUUWN MO MPOBOA-
HUKY B NIeBOE npeacepave npoBoauTCs AJIMH-
Hblii MHTPOAbIOCEP, MO KOTOPOMY KaTeTepom
(c nomouwblo rMAPOGUNBHONO MNPOBOAHMKA)
NPOV3BOAUTCHA NonagaHue B napanpoTe3HbIn
nedekT ¢ npoBeaeHmnem nposogHuka B JIK nnum
aopTy. CoobwaeTca 0 TOM, 4TO KaHasbl PUCTY-
Nbl, KaK MPaBuo, He LUINHOPUYECKNE, MMEIOT

3Tmonorvs BO3HMKHOBEHUS NapanpoTe3HbiX UCTYIT M TEXHOJIOMN SHA0BACKY/ISIPHOIO
3aKpbITUS NMapPanpPoTe3HbIX GUCTYI MUTPAJIbHOro knarnaHa. O630p uTeparypsbl
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O4YeHb CJ/IOXHOE CeYvyeHme, 3aTpygHaloLwee npo-
BEOEHNE MHCTPYMEHTOB. Hemanbix TpyAaHO-
cTe pobaBngeT 1 To, YTO NPOBeAEHME KaTeTe-
pa n nonagaHuve NMPOBOAHVMKOM BbIMNOJSIHAETCS
HaBCTpeYy CTpye KpoBM, BbibpacbiBaemow JIK
13 GUCTYNbI MOL BbICOKMM AaBfieHMEM. 3aTem
nyHKTUpYyeTca 6enpeHHasa aptepus. B 3aBmcu-
MOCTM OT TOro, KyZa yaasnoCb BbIBECTU KOHYMK
MpoBOAHMKA — B NosiocTb JDK, nnn B aopty,
B HUX 3aBOAMTCA netnsa-noBywka. KoH4mk
MPOBOOHMKA, NPOBEOEHHbIN 4Yepe3d PucTyny,
3axBaTbiBAaeTCA JIOBYLIKOW (B aopTe aTo 6e30-
rnacHee, Tak Kak OTCYTCTBYET BEPOSTHOCTb 3a-
XBaTa NeTnen JIOBYLIKU CTPYKTYP KiarnaHoB)
M BbITArMBaeTCsA U3 UHTpoablocepa B beapeH-
HoW apTtepuun. 1o co3gaHHOWM YCTOMYMBON
apTepunoBEeHO3HOW neTne n3 6eapeHHON BEHbI
yepesd NyHKTUpoBaHHyo MMM n ouctyny B JIK
NPOBOOMTCS OOCTaB/doLWas cucteMa JnameT-
pom 6-8 F. lo Hel BbINONHAETCA AOO0CTaBka
U MMnaaHTaums okkagepa. Yawe scero npu
MCNONIb30BAHUN aHTErpagHoro gocrtyna npu-
MEHSEeTCa cTaHOapTHbIN okkmoaep ona OArll
B BUOE OMCKa C OTXOASALMM OT HEFO KOHMYEC-
Kum Tenom. Auck okkngepa oka3blBaeTCs
CO CTOpOHbI JDK, roe B Kaxayt CUCTOJy OH
npykMMaeTcs K Kpasm GpUCTyNbl OABIEHUEM
B cpeaHem 120 MM PT.CT., a ero 1eno GUKcmpy-
eTCs CTEeHKaMW KaHana 3a CYeT MNPYXMUHHbIX
CBONCTB U addekTa namMatn GOpMbl HUTUHO-
NIOBOI (13 cnnaBa HUKeNs U TuTaHa) NpoBOJIO-
kn. flocne peHTreHoCKOMMYecKoro n ynbrpa-
3BYKOBOIO KOHTPOJIS MOMOXEHUSA YyCTPONCTBA
OKKJIOAEP OTAENSAETCH OT 4OCTaBASIOLEN CUC-
Tembl (27, 38-40).

XoTa peTtporpagHasi TEXHONOrms BUONTCSA
MPOTUBOMNOJIOXHOMN aHTEerpagHom, cyas no onm-
CblBae€MOI1 B OOJIbLLUMHCTBE NNTEPaTYPHbIX UC-
TOYHUKOB BEPCUM PETPOrpagHoOn MeTOAUKU
BMELLATENbCTBA, 3TU TEXHUKM pPasmMyaloTcs
NVLWb OOHMM KOMIMOHEHTOM — Mpu peTporpas-
HOM BapuvaHTe B PUCTYNy KaTteTepom nonaga-
toT 13 JIK. 310 HeCKObkO 6onee pmnanonormy-
HO, TaK Kak KaTeTep HanpasasieTcss Mo TOKy
KpoBU. Hy>XHO OTMETUTb, 4YTO HXN B O4HOW HaWn-
[EHHOW HaMM cTaTbe He yKasblBatoTCst HEOOXO-
OnMble KOHdUrypaumm kateTepos, MPUHLWMLI
n crnocobbl NonagaHusa 3TUMKU KaTeTepamu
B MMNd MK. Oanee, kak 1 B cnyyae aHTerpa-
HOIro 3aKPbITUA, 4OCTYNOM N3 6eApPEHHOW BEHbI
cneuvanbHOW MUrnom NpPon3BOAUTCSA MYHKUMS
MM B o6nactn oBanbHOW AMKU. Yepes annH-
HbIi (He meHee 80 CcM) MHTpPOAbIOCEP B NEBOE
npencepaove LOCTaBngeTcs NeTna-0ByLIKa,
KOTOPOI 3axBaTblBAaeTCHA KOHYMK MPOBOAHUKA
N n3BneKaeTcs M3 UHTpoabiocepa B 6enpeH-

HOM BeHe. [lo co3paHHOM apTeEPUOBEHO3HON
neTne M3 NPoBoAHMKA Yepe3 6edpeHHY0 BEHY
npoBOAsLLAA CUCTEMA Yepe3 NYHKTUPOBAHHYIO
M n puctyny 3asogutca B JK. NaeHTUYHO
aHTerpagHom metToauke 4vepe3d OenpeHHyio
BeHY B GUCTYJlY UMMIAHTUPYETCS Kiaccu4yec-
KNI, paHee ONMCaHHbIN OKKIoAepP, MCNoNb3ye-
MbIh anga yctpaHeHusa OAlN. Ero eaMHCTBEHHbIN
ONCK 3aKOHOMEPHO pacrnosaraeTcs co CTopo-
Hbl JIXK (27, 38—-40).

MpyHUMNManNbHO MHA4Ye NPOUCXOOUT TPaHC-
anukanbHoe 3akpbiTre MINd MK. Touka nyHKU1n
JK TpebyeT npensapuTensHOro niaHMpoBaHuS
M PacCCUYMUTBLIBAETCS Y KaXOOro KOHKPETHOro
nauyieHTa ¢ NOMOLLbIO TPpaHCcTopakanbHoro Y3Uu
M KOMMbIOTEPHOW TOMOrpadun ¢ TPeEXMEPHON
pekoHCTpyKumnen. Bce aTo genaetcs ong toro,
4TOObI B 30HE MYHKLUMWN HE OKA3a1Ca Lenblii pag,
NerkoTpaBMUpPyEMbIX aHATOMUYECKUX CTPYK-
TYp, TakMx Kak NeroyHasi TkaHb, NanuigpHbie
MbILLULbI Xenyaodka, XopAbl, TOHKOCTEHHbIN
npaeblii XXenynoyek, 6osbLias BETBb KOPOHap-
HoM apTepun. 1ns Toro 4ToObl N3b6exaTb TpaB-
Mbl NOCNeOHEN, B HEKOTOPbIX cTaTbsax (47, 48)
pPEKOMEHAOYETCA OOHOBPEMEHHOE C MYHKUMEN
BbIMOJZIHEHME KOpOHaporpadpun feBon wumn
rnpaBoW BEHEYHbIX apTepuin (B 3aBUCUMOCTU
OT Tuna KpoBocHabxeHusa). O4yeBMOHO, Ha-
CKONIbKO 6onee pacnpocTpaHeHbl BOSMOXHbIE
OCJIOXXHEHUSH, aCCOLMNPOBaHHbIE C TpaHcanu-
KasbHbIM MeToaoM gocTyna. lNyHKuma Bbinon-
HSIeTCS JOCTAaTO4YHO TOHKOM (21 G) urnow c 3a-
MEHOW Ha NPOBOLHMKE CcHa4Yana Ha MHTPOAbIO-
cep, a 3aTeM Ha [OOCTaBASIOLLYIO CUCTEMY
C AMaMeTpoM, HeoOXOAMMbIM ASI9 YCTaHOBKMN
KOHKPETHOro okktogepa. 3amMeTHble NMPeEnMy-
LecTBa ykasaHHOro metoga — 3710 6/M30CTb
TOuykM uHTepeca — MNP, NPAMOIMHENHOCTb
X04a MHCTPYMEHTa — KaTteTtepa U O0CTaBAsiio-
LLLe CUCTEMBI, OTHOCUTESIbHAs NErkKOCTb ynpaB-
neHna nmn. NockonbKy TpaHcanukasbHbl 00-
CTYyn 9BAFETCs peTporpagHbiM, A9 3aKpbITUS
dUCTYN 3TUM CNOCOBOM MPUMEHSIIOTCS OKKJITIO-
nepbl ¢ ABYMSA GUKCUPYIOLWMMU aMckamun. 3To
okknogepsb! onga AMXKI1, yctponcTeo gns ycTtpa-
HeHumsa OAIT ADOII, coyamcTtbin nnar AVPIIL.

K coxaneHnuio, TpaHcanukanbHbIi METOo[,
3aKpbITUA MNapanpoTE3HbIX KaHaloOB, KpoMe
TOro, 4To AaeT Hanmborsbluee KONMYeCTBO BO3-
MOXHBbIX, AOCTATOYHO TSXKEbIX OCIIOXHEHUN,
CBSI3aHHbIX C MOBPEXAEHUAMU MHOXeCTBa
aHaATOMUYECKMX CTPYKTYpP, UMEET elle OauH
CEPbLE3HbI OTpUUATENIbHBIN MOMEHT — HeOob-
XOOUMOCTb HaOEXHOro 3akpbITUS OTBEPCTUMA
OT OOCTaBNSAIOLLEN CMCTEMBI OKKITIO4EPA B BEP-
xywke JDK. MNMpegnonaranocCk, 4TO 3TO MOXHO
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OCYLLLECTBUTb C NMOMOLLbID 3MOON3aLMOHHbIX
cnupanemn, HoO okasasioCb, YTO A1 MOJIHOLEH-
HOro remocTtasa To4km goctyna B JK cosep-
LWEeHHO HeobxoaMM elle oauH OKKItoAep (kak
npaewuno, ons 3akpbitna OAll) — Haunbonee
LOPOron KOMMOHEHT KOMIJIEKTa MHCTPYMEH-
Tapus onsa 3akpbitua GUCTYN, YTO PEe3KOo Mo-
BblLLAET CTOMMOCTb BMewartenbcTea (49).
YMECTHO YyNOMSIHYTb, YTO MMEHHO TpaHcanm-
KasnbHbI cNocob TpaHCKaTETEPHOM NMIMJIaHTa-
UMM NpoTes3a aopTasibHOro KnanaHa, kak 6onee
TpaBMaTUYHbIN, HE PEKOMEHAYETCHA amepu-
KaHCKUM perynupyowmm opraHom (FDA) nipu
VMMJaHTauMmM naumeHTamMm C TSXeNom ConyT-
cTByloULen natonormen. BelaCHMUNOCH, 4TO 3TOT
[OCTyn CTaTUCTUYECKM OOCTOBEPHO OAET Cy-
LLLECTBEHHO XyALIne KIIMHUYeCKNe peaynbraThl,
4YTO Nokasanu 6osbLune PaHOOMU3UPOBAHHLIE
nccnepgosaHmsa PARTNER 2012 r. u The
PARTNER Post Approval Study Part 11 2014 r.

B nocnegHne HECKONbLKO NET B nUtepaTtype
cTtanu nybnmkoBaTbCca mMatepuasnbsl 06 ycnewl-
HOM 3KCMEPVMEHTASIbHOM MNPUMEHEHUN Nep-
BOro, crieymanbHo paspaboTaHHOro ans ycrtpa-
HeHuna MNP okknoagepa pupmbl Occlutech
(50, 51). BTO YCTPOWCTBO AOJIKHO MO3BONNTbL
KOPPEKTHO 3akpbiBaTb 6OONbLLWION AnanasoH
pa3Hoobpa3HbIX MNapanpoTe3HbiXx AedekToB
C BbICOKMM YPOBHEM 3P PeKTUBHOCTU. OHO yxe
nony4yuno “CE mark”, 4to penaet 3akOHHbIM
ero npumMmeHeHne. OxupaeTca NOSABEHUNE
3TOro okKtogepa u Ha HaweMm pbiHke B 2018 r.
O6bem cTaTbM HE NO3BONSET 6onee NogpPoOHO
OCBETUTb BCE aCMNeKTbl TAaKOro MHOrO3TanHOro
M OOCTaTO4YHO HEMNPOCTOro BMELUATENbCTBA,
Kak aHaoBackynspHoe 3akpbiTne MNP MK.
PaspaboTaHHbIli HegaBHO LUMPOKUIA CNEKTP UH-

Abbreviations
MV — mitral valve
US - ultrasound
PPL — paraprosthetic leak
FC - functional class
IAS - interatrial septum
PDA — patent ductus arteriosus
VSD - ventricular septal defect
IVUS - intravascular ultrasound
LV — left ventricle

The advent of new types of occluding devic-
es with small-diameter delivery systems signifi-
cantly changed the situation with minimally in-
vasive correction of paraprosthetic mitral leak.
Several large reviews and a big retrospective

CTPYMEHTapus, pPasBUTUE TEXHONOIMA U pas-
HoOGpasne cnocob0B MMMIAHTaLMN YCTPOCTB
MO3BOJISIET HAAEATLCH, YTO YNOMSAHYTbIE BhiLLE
METOAMKN 3aMMyT OOKHOE MECTO B peLUeHnn
Takol pacnpoCTPaHEHHOM 1 BaxHOW npobne-
Mbl, kak ycTpaHeHue MMMN® MK, coenaiot 310
BMeLlaTeNbCTBO 6051€e€ NPOCTbIM U AOCTYMHbIM.

B koHLEe 0630pa nnTepaTtypbl, NOCBALLEHHOM
TpaHckaTteTepHbiM crnocobam 3akpbitua MNP
MK, MOXHO caoenaTtb cneayoLime BbiBOAbI:

1. O4eHb BaxHO, 4YTO NOSABUACHA cepTMdULM-
POBaHHbIN, Y3KOCNELMann3mpoBaHHbIA MHCTPY-
MEHTapUn ONs Takmx MaHunynauun. 910 no-
3BOJINT LUMPOKO, B HEOOXOOMMOM KOJINYEecTBe
NMPUMEHATb AaHHble BMellaTesnbCcTBa. Takon
MHCTPYMEHT OaCT BO3MOXHOCTb MPOBECTU A0-
CTaTouYHble OJ1 0OBbEKTUBHbIX BbIBOOOB UCCIIE-
[OBaHWS, B TOM 4uCe paHOOMU3NPOBAHHbIE.
Hapeemcs, 4TO B 9TOM rogy cepTnduLmpoBaH-
Hble okkntoaepsbl ans MMM okaxyTcsa 1 B pac-
MOPSAXKEHNN POCCUNCKNX CMELNATNCTOB.

2. TpebyeTca onpeneneHve 6e30nacHoOM
METOAVKN NAN METOAMUK, OOCTYMHbIX A9 CTa-
O6UNBbHOrO BOCNPOM3BEAEHNS 3HO0BACKYNAp-
HbiIMW crnieumnanuctamu. Hambonee noaxons-
was anasg OCBOEHMUST Takux TEXHOJIOMMIA rpymn-
ma — 3TO Bpayu, BAagewuwme mMeToamkamm
MMMNaHTauMm OKKJIOAEPOB Pas3iIM4yHOro Tmna
Mpwu JIe4eHUn BPOXOEHHbIX MOPOKOB cepaLa.

3. Becbma xenateneH 1, noxanymn, Heobxo-
ONM NepecMoTp nokasaHuim (pekomMmeHaaummn)
K yctpaHeHuto NN c Il go Il PK cepoeyHomn
HEOOCTAaTOYHOCTU, YTO MO3BOJSINT CYLLECTBEH-
HO CHWU3UTb HEeobBXOAMMOCTb MNPUMEHEHUS
OTKPbITbIX ONEPaTUBHbIX BMELWWATENLCTB U CO-
OTBETCTBEHHO YMEHbLLWNTb MHBANMAN3ALNIO
MauneHTOoB.

registry for 10 years’ use of these technologies
in England and Ireland have been published
recently. These promising techniques are very
rarely used in Russia; however, taking into ac-
count that later this year a world new special
occluder for paraprosthetic leak closure prob-
ably will become available at our market, it is
necessary to review the literature on currently
important technologies of paraprosthetic leak
correction. It will be helpful for adequate use
of the new instruments.

Valvular defects account for about 25% of all
cardiovascular diseases, being the next fre-
quent after ischemic heart disease and arterial
hypertension (1). Mitral valve (MV) diseases
caused by various pathologic processes are

3Tmonorvs BO3HMKHOBEHUS NapanpoTe3HbiX UCTYIT M TEXHOJIOMN SHA0BACKY/ISIPHOIO
3aKpbITUS NMapPanpPoTe3HbIX GUCTYI MUTPAJIbHOro knarnaHa. O630p uTeparypsbl
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one of the most widely spread reasons for
which the patients with valvular diseases are
referred to cardiac surgeons. Thus, MV re-
placement is one of the most common cardiac
surgical interventions in the world — over 200
thousands operations annually (2-3).

The history of MV replacement started rather
long ago, by medical standards, and since then
a big volume of relevant literature had been ac-
cumulated. Unfortunately, there are no surgical
interventions without complications, and such
complications, as well as surgical methods for
their correction, are being described in details
and also for a long time (3-5).

One of the most common and serious com-
plications related to MV replacement is para-
prosthetic leak (PPL). According to various
studies, their frequency in the group of operat-
ed patients is 7 to 17%, and some authors give
even the figure of 27% (6, 7). According to
Taramasso M. et al. (11), paraprosthetic regur-
gitation is found at systematic transesophageal
US examination in 6% patients after aortic valve
replacement and in 32% patients after mitral
valve replacement. Even insignificant parapros-
thetic regurgitation, according to these au-
thors, can cause hemolysis, which requires re-
operation for marked and recurrent anemia.
According to various authors, 1-5% of all pa-
tients with paraprosthetic MV channels have
severe clinical problems and require reopera-
tions (9, 10). It means, that, on the average,
about 1500 persons need paraprosthetic leak
correction. The published surgical results are
quite different. The paper (11) published in
2015 and describing the results of single-cent-
er trial of surgical management of parapros-
thetic leak, presents 122 re-operated patients
with the leaks developed in 1 month — 14 years
after the interventions (median — 7 years), the
average age of patients being 62 (*11 years).
Aortic valve leak was present in 40 patients, and
82 had mitral valve leak. 60% of patients were
in NYHA class llI-IV. The fistulae were sutured
in 79 patients, prosthesis had to be replaced
in 43. 30-days mortality was 10.7%. Total
12-years survival was 39%, cardiac mortality
during this period was 46%. Chronic renal fail-
ure and history of heart surgery were judged
the most important risk factors of surgical man-
agement. The authors came to the following
main conclusions: 1) surgical mortality related
to paraprosthetic leak management is still high,
2) these results confirm the importance of the
alternative — endovascular — methods of treat-
ment.

The etiology of PPL development is various.
It is believed, that MVL develops for the follow-
ing reasons:

a) Surgical technical errors. They can be
accidental, as well as caused by the surgeon’s
fears related to eventual damage of the ana-
tomical structures surrounding the mitral valve
ring. The most often damaged structures are
the circumflex branch of the left coronary ar-
tery, the AV node, the aortic valve cusp and the
left atrial appendage. In view of the above fears,
sometimes the surgeons excessively decrease
the density and the depth of stitches in the risky
areas. Also, one cannot exclude such prosaic
causes as poor quality of the suture material or
its non-adherence to the purposes, insuffi-
cient amount or incorrect placement of stitch-
es (5, 12).

b) Associated, underlying or local (in the fi-
brous ring area) inflammation, which can lead
to tissue defects formation, to suture cutting —
it is acknowledged that this cause is typical
for late PPL (appearing after 1 year after valve
replacement) (1, 8, 13).

c) Lack of adequate amount of cardiac tis-
sue after the resection of damaged mitral valve
with its surrounding structures. That is, the
amount of tissue remaining after valve resec-
tion is so small, that leakproof fixation of valvu-
lar prosthesis becomes extremely difficult (1, 5,
12, 14).

The condition of the fibrous ring plays an
important role in the development of parapros-
thetic channels. Its calcification is a serious
predisposing factor, as the threads passing
through the calcified tissues are easily dam-
aged and lose their durability. In order to pre-
vent such problems, usually one can perform
careful but limited decalcification, as excessive
radicalism can lead to the damage of the fi-
brous ring and the neighboring anatomical
structures, the bleedings, the formation of an-
eurysm or ventricular septal defect. Besides,
according to the literature, the calcifications
can be a basin for bacteria — the source of sec-
ondary inflammatory processes (15).

d) Predisposition to the formation of PPL has
been noted in the presence of degenerative
changes of the valvular ring typical for Marfan
syndrome - significant changes in the structure
of the valve, the weakness of its ring, the rup-
ture of chordae (5, 16, 17).

e) It has been noted, that prosthesis’ mis-
match significantly reduces the safety of its
fixation. If the prosthesis is too small, it results
in excessive sutures’ tension with eventual cut-
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ting, while if it is too big, it leads to the trauma of
the endocardium with hemorrhage and burst-
ing. Both prepare the ground for leak formation
(18).

Some authors mentioned, that PPL can de-
velop within a long period — immediately after
surgery, as well as after several, and even many
(up to 25-30) years after it (19-22). For this
reason, the number of patients in need of PPL-
related reoperations or minimally invasive inter-
ventions on valvaulr apparatus increases stead-
ily because of the evident increase of the popu-
lation of operated patients (17, 19, 23).

The leaks can be symptomatic, or asympto-
matic. Symptomatic leaks have typical clinical
features as well as several instrumental and
laboratory signs. Besides causing heart failure
and hemolysis (24-26), symptomatic (impor-
tant) leaks also increase the risk of infective
endocarditis and arrhythmia (8).

According to some authors (12), MVL leads
to the changes of intracardiac hemodynamics:
increasing transmitral diastolic gradient, com-
pensatory increase of the left atrium, conges-
tion in the lesser circulation. In 2008, the same
authors (12) had noted the high rate of embo-
lism in the presence of PPL. They have studied
a group of 84 patients with surgically corrected
PPL (65 males and 19 females). Aortic valve
leak (AVL) was found in 63.1%, MVL - in 36.9%.
In the presence of AVL, coronary arterial embo-
lism was found in 28.3% of patients, peripheral
embolism - in 16.9%, cerebral embolism -
in 11,3%. In the group with MVL, the most
frequent was cerebral embolism (16.1%), fol-
lowed by peripheral (12.9%) and coronary em-
bolism (9.7%).

The relevant researches did not reveal direct
correlation between the size of PPL and the
presence of clinical signs in patients (17). A rel-
atively small fistula (2 mm in diameter) in some
patients can have significant clinical manifesta-
tions, and remain symptomless in others.
Asymptomatic fistulae require regular follow-up
because of their eventual negative dynamics
and increasing dimensions, as up to now there
are no mentions of spontaneous paraprosthetic
channels closure in the literature. Neither one
cannot find the statistics concerning the size of
PPL. There no information on the correlation
between the size of fistula and the functional
NYHA class. Sickle-shaped fistulae, which can
be interpreted as incomplete prosthesis de-
tachment and require mainly surgical treatment
(12), or the use of a special technique of endo-

vascular closure with two occluders (27), are
described separately.

It is established, that angiography (ventricu-
lography) and the measurement of parapros-
thetic channels using balloon catheter are less
informative, so they are not currently recom-
mended (27). Left ventriculography allows to
reveal the regurgitation in the left atrium, but is
unable to assess the size and the location of
paraprosthetic channels and even the cause of
regurgitation, probably caused by prosthetic
dysfunction (28, 29). Magnetic resonance to-
mography, in most cases, cannot reveal the
fistulae due to many artefacts from mechanical
parts of the prosthesis.

ECG-synchronized computed tomography is
considered useful for technical planning of en-
dovascular PPL closure, but eventual artefacts
from the prosthesis and myocardial calcifica-
tions can mislead the physicians in their inter-
pretation of the results of study (29).

The main diagnostic technique for the de-
tection of paraprosthetic leaks is echocardiog-
raphy (30). Taking into account the anatomical
position of the mitral valve, rather high-quality
information can be obtained with transthoracic
ultrasound. The use of transesophageal probe
helps to obtain more accurate and detailed in-
formation (30, 31). Echocardiography allows to
reveal and to follow the dynamics of the follow-
ing objective signs: left heart enlargement
(mainly, the left atrium), the changes of the
cinematics of the ventricular septal motion,
atypical motion of the prosthesis frame, back-
ward paraprosthetic blood flows, position,
number, diameter and shape of these flows.
A great diagnostic importance is attached to
the position of PPL, with the description of this
position in accordance with a conventional
12-hours scale, with the reference start point at
12-o’clock-position, maximally close to the
aortic valve, if watching from the heart apex
(Fig. 1). Most authors believe that knowing of
this parameter facilitates the entrance in the
fistulae by narrowing the area of manipulations,
and helps to choose the optimal method of
paraprosthetic channels closure by antegrade,
transapical or retrograde approach (17, 32).

Intravascular hemolysis is the most typical
laboratory sign of hemodynamically significant
paraprosthetic channels. Supposedly, the
cause of this phenomenon can be explained as
follows: the membrane of erythrocytes, pro-
pulsed by turbulent blood flow through the
paraprosthetic orifice under high pressure (sys-
tolic pressure gradient between the left ventri-
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Fig. 1. Codes of paraprosthetic fistulae positions using a
conventional twelve-hour clock-face, where 12 hours
corresponds to the point of the closest mitral-aortic valve
contact.

cle and the atrium being over 100 mm Hg), is
exposed to an important shifting force, produc-
ing the damage of cell wall and the destruction
of erythrocytes (17, 24, 25, 33).

During hemolysis, the released hemoglobin
bounds to serum haptoglobin and is stored in
the reticuloendothelial system. After hapto-
globin saturation, the hemoglobin starts to be
filtered in the glomeruli and appears in the
urine. For this reason, intravascular hemolysis
is characterized by hemoglobinemia, de-
creased content or absence of free haptoglobin
and hemoglobinuria. This requires continuous
correction with therapeutic methods and often
leads to the necessity of regular blood transfu-
sion (26, 34).

The practical surgeons believe, that one
should correct only the fistulae leading to lll - IV
NYHA class (35, 36). One can remind, that al-
ready heart failure of NYHA class Il is described
as: “moderate limitation of physical activity; at
rest any pathological symptoms are not pre-
sent; standard physical exercise causes weak-
ness, fatigue, palpitations, dyspnea and other
symptoms”. That is, the patient at this FC prac-
tically cannot have a full-value life and perform
socially useful work, but, according to current
standards, surgical intervention is not indicat-
ed. Probably, such treatment is not indicated
mainly because of high risk of complications,
including lethal, in the presence of seemingly
tolerable general state. At present, the guide-
lines suggest to operate the patients starting
with NYHA class lll, when there are: “manifest-
ed limitation of physical activity; the patient feel

comfortable only at rest, but the smallest phys-
ical load results in weakness, palpitation, dysp-
nea, etc.”. That is, in formal accordance with
the truthful principle “do not harm!”, if the sur-
geon perform the operation in a patient in Il or
IV class NYHA, he does it in frustration.
Otherwise it is difficult to explain, why the sur-
geons consider the risk to be justified only from
this class. Besides, it is known, that reopera-
tions result in significant rise of hospital mortal-
ity: after the first reoperation the mortality rate
is 13%, after the second — 15%, after the third
reoperation it can reach 37% (25, 37). In all
evidence, surgical correction of paraprosthetic
leaks always means at least one reoperation.

The improvement of the prognosis, the ac-
tive decrease of patients’ functional class and
the decrease of the risk of dilated cardiomyo-
pathy, probably, can be achieved by the correc-
tion of paraprosthetic leaks in patients in NYHA
class not over Il, not allowing for the develop-
ment of irreversible myocardial changes.
Herewith, the number of patients requiring PPL
correction will expectedly exceed the present
figure of 1500 persons per year. Probably, they
can be managed safely, but not with open heart
surgery, but using endovascular techniques of
PPL closure which always results in a signifi-
cantly lower complications rate in comparison
with open surgery (38, 39).

It should not go without mention, that there
are absolutely clear contraindications for endo-
vascular PPL closure: infective endocarditis,
concomitant thrombosis prosthesis, risk of
prosthesis detachment (11, 27, 40).

To date, the literary data concerning endo-
vascular techniques of PPL closure are rela-
tively scarce, and the search in Russian-
language medical literature gave only two re-
sults: 1) a group of authors headed by the
Principal specialist in endovascular surgery of
Russia B.G. Alekyan (41) and 2) Piskunov S.A.,
Semenova M.R., Tabashnikova S.V., Moscow,
2015 (28). This can be explained by various
circumstances. Firstly, the lack of special in-
struments, destined just for this task and ap-
proved by U.S. Food and Drug Administration
and other similar national committees. This is-
sue is mentioned practically in every relevant
paper (39, 42). Just for this reason, practically
all authors close the PPL with the occluders ini-
tially destined for the closure of patent ductus
arteriosus and ventricular septal defect, or vas-
cular plugs; these devices are used “off-label”,
that is, the directions for their use do not men-
tion the closure of paraprosthetic leaks.
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Nevertheless, such use is quite logical and
justified, as PPL are the channels of various di-
ameter and form, located within the cardiac
tissues, and these physical parameters make
them very similar to PDA and VSD.

The attempts of endovascular PPL closure
with modern occludersm braided from nitinol
shape memory wire, being the most convenient
devices for this purpose, started rather long
ago — in 2002 (43), but up to now this method
did not become the standard for the treatment
of this complication. By this time the degree of
regulation of medical activity and medical trials
was already very high. The above paper pre-
sents 8 cases of endovascular PPL manage-
ment from 2002 to 2007. All minimally invasive
interventions had been attempted on the base
of collegiate opinion that neither of the patients
could survive open-heart surgery. Probably,
this already became a traditional way for the
inculcation of new techniques in medicine. For
example, transcathehter aortic valve implanta-
tion developed following just the same way — at
first, these procedures were reserved for se-
verely ill patients, who were refused conven-
tional surgery. Besides the lack of special in-
struments, up to now there are no sufficiently
safe technique for PPL closure, reproducible by
middle-skill professionals.

Mainly for the above reasons, up to now
there is no randomized trial of endovascular
PPL closure in the world; we face only the nu-
merous calls for their conducting in relevant
papers. In all evidence, we need a special de-
vice manufacturer who would sponsor such tri-
al. Most probably, “Occlutech”, being the origi-
nator of the first and still the unique device for
paraprosthetic leak closure, will play this role.
The published data are mainly in nature of de-
scription of few cases, or of the series of leaks
closure during several (3—7) years. The scheme
of such pulbications is rather stereotypical: the
authors describe the gender and the sex of
their patients, their NYHA class, the number of
fistulae in each case, the methods of closure
and the instruments used, the obtained clinical
results for various time intervals. All authors
mention, that early and long-term results are
better than after conventional surgery, the rate
of complications is lower, and the percentage of
successful interventions is rather high.

Beside the above-mentioned publication of
2002, nine papers, published from 2006 to
2001, are the most notorious and the most
commonly quoted, and their data are summa-
rized in the frequently quoted review of 2012

(38). These papers present the management of
248 cases forming the groups from 5 to 115
patients (mean, 27.6 patients) with aortic
(n = 51) and mitral (n = 197) paraprosthetic
leaks. Technical success was achieved in 63—
100%, clinical success — in 54—-100% of cases.
Repeated procedures were necessary in 15 ca-
ses (6%). The duration of fluoroscopy needed
for the intervention was 15 to 62 minutes. This
time is comparable or shorter than for such
common endovascular intervention as reca-
nalization of the coronary arteries. It is worth
noting that, unlike recanalization, PPL closure
do not require or require minimal volume of
contrast medium (max. 20 ml), and contrast-
induced nephropathy was not mentioned
among complications in any of the papers.
Various authors described the following, often
unique complications: device migration — 3.5%
(43 patients in the study) to 10% (10 patients in
the study), aggravation of hemolysis — 18% (6
patients in the study) to 20% (4 patients in the
study), residual leak 37,5% (mentioned only in
1 study comprising 8 patients), pericardial
hemorrhage — 3,7% (27 patients in the study),
the device overlaying the prosthesis — 4.7% (21
patients in the study). There are single men-
tions of other complications in small series:
hemothorax, ventricular arrhythmia, dissection
of the iliac artery, heart perforation, bleeding,
endocarditis, massive embolism, vascular com-
plications, transient asystole, intervention-re-
lated death.

The data of the largest retrospective registry
have been presented by Patrick Calvert on
October 14, 2015, during annual TCT congress
in San-Francisco (39). This registry, being the
largest to date, contains the information on 259
patients from the Great Britain and Ireland who
underwent endovascular closure of 308 para-
prosthetic leaks during a 11-years period
(2004-2015) in 20 medical centers; the proce-
dural success was 91%. Among all successfully
closed PPL there were 44.4% mitral and 47.5%
aortic valve leaks. These figures demonstrate
with all evidence, that within the above period
of time, all over the Great Britain and Ireland,
12.5 paraprosthetic mitral leaks have been
closed yearly (!) — that is, a slightly more than
1 successful intervention in each of 20 centers
every 2 years! The main conclusion of the reg-
istry — percutaneous closure of PPL is feasible
and gives better results than the conventional
surgery. Herewith it is noted, that after the clo-
sure of small- and middle-sized fistulae (with-
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out specification of their diameter) the rate of
mortality and MACE (infarction, stroke) is lower.

The above information evidently shows that
such small number of procedures yet does not
allow to fight this rather common problem, and
the physicians are unable to get necessary ex-
perience (in accordance with the well-known
learning curve) for successful and safe perfor-
mance of endovascular PPL closure.

Initially, the paraprosthetic channels had
been closed with umbrella devices and embo-
lizing coils, but the occluders braided from me-
tallic shape memory wire covered by several
layers of hemostatic material were recognized
as the most convenient. Such devices are rep-
resented by the occluders for ventricular septal
defects, patent ductus arteriosus and so called
vascular plugs of two types — AVPIl and AVPIII
(if we look up to the company “AGAMedical” -
the pioneer in this field specializing on such in-
struments). Many authors consider AVPIII
as the most preferable devices of the closure
of paraprosthetic fistulae, especially sickle-
shaped (42, 44, 45).

There are various methods for minimally in-
vasive PPL closure: antegrade, retrograde,
transapical (Fig. 2) and its modification -
minithoracotomy.

The most widely spread is antegrade ap-
proach, stipulating the entering into the left
atrium from the transseptal puncture at the in-
terventricular septum (IVS). This essential mo-
ment of the intervention is risky, and, according
to the data of literature, leads to complications
development in 1.5-3% of cases (46). The
puncture needle passes near the heart con-
ducting pathways, the right atrial walls, under
the base of the aorta and near the pulmonary
trunk. In case of erroneous puncture course
and the loosening of the control of the needle
position in the area of the fossa ovalis, the
puncture needle can damage any of these
adjacent heart areas.

The following complications can occur: per-
foration of the right atrium, of the aorta, of the
pulmonary artery with hemopericardium, acute
coronary failure; IVS puncture in the area of
heart conducting pathways with hemorrhage in
this area is fraught with atrial fibrillation, parox-
ysmal tachycardia and cardiac arrest . Besides,
in patients with the history of MV replacement
with the use of the most common types of ap-
proach, the IVS becomes incompliant or totally
inaccessible for puncture, especially in the op-
timal point, because of the scars. The needle
can slide off these scars. Even the highly-skilled

Fig. 2. Schematic presentation of the main accesses for
the closure of paraprosthetic fistulae of the mitral valve
(blue mark): 1) retrograde (arrow from the aortic arch
through the left ventricle to the fistula); 2) antegrade
with transseptal puncture of the interventricular septum
(arrow from the inferior caval vein to the fistula):
3) transapical (arrow from the left ventricle apex to the
fistula)

arrhythmologists in our institution face the
complications of various severity when per-
forming transseptal puncture.

After the puncture of the femoral vein and
successful transseptal puncture, a long intro-
ducer is advanced over the guidewire into the
left atrium. The catheter (with the help of a hy-
drophilic guidewire) is advanced over this intro-
ducer and enters the paraprosthetic defect;
the guidewire is inserted to the left ventricle LV)
or the aorta. It is known, that the fistula chan-
nels, as a rule, are not cylindrical and are very
complex in section, which hinders the instru-
ments’ insertion. The catheter advancement
and the entering of the guidewire are performed
against the stream of blood ejected by the left
ventricle from the fistula under high pressure,
which increase the difficulty of the procedure.
After that, the femoral artery is punctured.
Depending of the final position of the guide-
wire’s tip — in the left ventricle or in the aorta,
a looped trap is inserted to this cavity. The
guidewire’s tip, advanced through the fistula, is
trapped by this loop (this manoeuver is safer
when performed in the aorta, as in such case
the loop cannot encroach the valvular struc-
tures) and pulled out of the introducer in the
femoral artery. The delivery system 6-8F is ad-
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vanced over the formed stable arteriovenous
loop from the femoral vein through the punc-
tured IVS and the fistula into the left ventricle.
This system serves for the occluder’s delivery
and implantation. Most commonly, antegrade
approach is used for the implantation of a
standard PDA occluder consting of a disc with
a conical body arising from it. The occluder’s
disc is at the LV side, and during each systole
it is pressed to the fistula edges with the aver-
age pressure of 120 mm Hg, while its body is
fixed by the channels’ walls due to the spring
properties and shape memory effect of the ni-
tinol (nickel-titanium alloy) wire. After x-ray and
ultrasound control of the device position, the
occluder is detached from the delivery system
(27, 38-40).

While retrograde technology seems to be an
opposite to the antegrade one, according to
most papers describing the modifications of
retrograde technique, there is only one differ-
ence between these two approaches: during
retrograde approach the catheter enters the
fistula from the LV. It is somewhat more physi-
ological, as the catheter follows the blood flow
direction. One has to note that the necessary
catheters’ configurations, the principles and
the methods for these catheters entering to the
paraprosthetic fistula of the MV were not de-
scribed in any of the found papers. Then as with
the antegrade approach, the IVS puncture in
the area of the fossa ovalis is performed with a
special needle from the femoral venous ac-
cess. The looped trap is advanced to the left
atrium through a long (at least 80 cm) intro-
ducer, the guidewire’s tip is encroached and
removed from the introducer in the femoral
vein. The delivery system is advanced over the
arteriovenous loop formed with the guidewire
from the femoral vein through the punctured
IVS and the fistula into the left ventricle. Similar
to the antegrade technique, the classical PDA
occluder described above is implanted in the
fistula through the femoral vein. Its single disc
naturally stays at the LV side (27, 38-40).

Transapical closure of PML is performed in
an essentially different manner. The point of LV
puncture has to be planned in advance and is
calculated in each case using transthoracic ul-
trasound and computed tomography with 3D
reconstruction. All this is done in order to avoid
easily damageable anatomical structure within
the area of puncture, such as: the pulmonary
tissue, ventricular papillary muscles, the chor-
dae, the thin-walled right ventricle, a major
branch of a coronary artery. In order to avoid

the damage of the latter, some authors (47, 48)
recommend to perform the coronary angiogra-
phy of the left or the right coronary artery (de-
pending on the type of coronary circulation) si-
multaneously with the puncture. Obviously,
eventual complications associated the transapi-
cal approach are somewhat more common.
The puncture is done with a rather thin (21G)
needle which is exchanged on the guidewire at
first with an introducer, and then with the deliv-
ery system with a diameter necessary for the
implantation of the required occluder. This
technique has its important advantages — the
proximity of the point of interest — parapros-
thetic fistula, straightforwardness of the instru-
ments (the catheter and the delivery system)
course, relative easiness of their manipulation.
As transcatheter approach is retrograde, it re-
quires the use of the occluders with two fixing
for PPL closure. These are VSD occluders, PDA
closure device ADOII, vascular plug AVPIII.

Unfortunately, transapical technique of para-
prosthetic channels closure, besides causing
the maximal rate of eventual, sometimes severe
complications related to the damage of multiple
anatomical structures, has one more negative
particularity — it requires a safe closure of the
aperture left by the delivery system in the LV
apex. It was suggested, that this can be done
with embolizing coils, however it turned out that
the full-value hemostasis of the access point in
the LV it is absolutely necessary to use addi-
tional occluder (as a rule, for PDA closure).
As the occluder is the most expensive among
the instruments necessary for PPL closure, the
cost of the intervention is sharply increased
(49). It is appropriate to mention that just the
transapical approach of transcatheter aortic
valve implantation is not recommended by FDA
for the patients with severe concomitant patho-
llgy, as being the most traumatic. Large rand-
omized trials PARTNER (2012) and The
PARTNER Post Approval Study Part Il (2014)
has shown that clinical results obtained with
this approach are significantly worse

In the last few years, several papers on suc-
cessful experimental use of the first device
specially designed by “Occlutech” company for
PPL closure have been published (50, 51). This
device should allow for correct and highly ef-
fective closure of a wide range of various para-
rosthetic defects. It already received the CE
mark, which makes its use legal. It is expected,
thatthe occluder willbecome available in Russia
in 2018. This paper’s volume does not allow to
give all the details of such multi-staged and
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rather complicated intervention as endovascu-
lar PML closure. Recently designed wide range
of instruments, the development of new tech-
nologies and the diversity of implantation tech-
niques holds up a hope that the above tech-
nique will take a due place in the solution of
such common and important problem as the
correction of paraprosthetic MV leaks, will make
this intervention more simple and available.

At the end of the review dedicated to tran-
scatheter methods of PML closure, we would
like to make the following conclusions:

1. The advent of a certified, highly special-
ized instruments for such manipulations is of
great importance. It will allow to use these inter-
ventions on a large scale, in a necessary
amount. Also, these instruments will provide
the possibility to conduct new trials, including
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KnuHuueckuu cnyyau maHudectayum
a6 0MHHaNbHO-ULLIEMHYECKOIO CHHAPOMA
nocsie CTEeHTUPOBaHUA NOYEYHOH apTepUH

B.B. lneueB’, N.E. Hukonaea2, U.B. by3aes?, N.I". 3arntos?*,
P.IO. Pucbepr' 2, N.A. iopncos?

"TBOY Bl1O “Balukupckuii rocyaapCTBEHHbIN MEANLIMHCKUI yHuBepcuteT” MuH3apaBa Poccuu,
Yoa, Poccusi

2IBY3 “PecnybnvkaHckuii kapamosaorndeckuii ueHTp” MuHsapaBa Poccun, Yga, Poccusi

CornacHo coBpeMeHHbIM MPeACTaBAEHUSIM, KOHTPaCT-UHAYLIMPOBaHHas HegponaTtysi — 9TO Naro0rn4eckoe
COCTOSIHWE, XapaKTepu3ytoLLeecs MOBbLILLEHNEM KOHLIEHTPaLMUU CbIBOPOTOYHOIro KpeatuHuHa 6osee 4em Ha
25% (v Ha 0,5 mr/an — 0,044 MMOJIb/J1) MO CPaBHEHUIO C NEPBOHAYaIbHbIM 10Ka3aTeeM B TeHeHne 24—72 4
rocsie BBEAEHWS KOHTPACTHOrO BELLECTBA. Y4UTbiBasi BbICOKYIO CTEreHb Yyrpo3bl AJ1s1 340PO0BbS MaLMEeHTOB,
NPUMEHEHNE HU3KOro ANarHOCTUYECKOro rnopora KOHTPacT-nuHAYLUMPOBAHHOM HegponaTuy rno3BOJISIET CBOE-
BPEMEHHO BbIsIB/ISITb €€ Ha PaHHux ctaausx. C Apyrovi CTOPOHbI, CHVXXEHWE M/IaHKU ANarHOCTUKY AaHHOIO
naros1I0rM4eckoro COCTOSIHUS, MO3BOJISIIOLLEE BbICTABUTb ANArHO3 TOJIbKO Ha OCHOBAHWW OAHOIO rokasarersisi
ANHaAMUKY KpeaTuHUHa B OUOXUMNYECKOM aHain3e KPoBu, BEAET K YBEJIMYEHUIO CIy4aeB runepanarHoCTukm
KOHTPacT-UHAYLIMPOBAHHOV HE®pPONaTyu, 4TO B CBOKO O4YEPEsb MOXET MPUBECTU K BbIOOPY HEOMNTUMASIbHO
neyebHovi ctparervn. OauH U3 BO3MOXHbIX BapUaHTOB rMNepanarHOCTUKM KOHTPAaCT-UHAYLIMPOBAHHOM
Hepponatuy v MOCAEACTBUY rTMNepANarHOCTUKY OMMCaH HaMuy B JAHHOM KIIMHUYECKOM CJ1y4ae.

KnroyeBbie cnoBa: KOHTPACT-UHAYLUMPOBaHHasH Hepponartusi, CTEeHTUPOBAaHNE MOYEYHbIX apTEPUN, KINPEHC
KpeaTuHuHa, HegporeHHasi apTepuasibHas rmnepTeH3us, aba0MUHaIbHO-NLLIEMUNYECKUI CUHAPOM.

Manifestation of Abdominal Ischemic Syndrome
after Renal Artery Stenting: a Clinical Case

V.V. PlecheVv’, I.E. Nikolaeva?, I.V. Buzaev?, |.G. Zaguitov?*,
R.Yu. Risberg™?, I.A. Idrisov?

' State Budgetary Institution of Education Bashkirian State Medical University, Ufa, Russia
2State Budgetary Institution of Healthcare “Republican Center of Cardiology”, Ufa, Russia

According to current concepts, contrast-induced nephropathy is a pathological condition with typical increase
of serum creatinine concentration by > 25% or by 0.5 mg/dl — 0.044 mmol/I, in comparison with initial value,
within 24-72 hours after the administration of the contrast medium. As this condition carries high risks for the
patients’ health, the use of low diagnostic threshold for contrast-induced nephropathy helps to reveal it timely,
at early stages of development. On the other hand, decreased threshold for the diagnosis of this pathological
condition, allowing to set the diagnosis on the basis of only one index — creatinine dynamics in biochemical
blood count — leads to the increased number of hyperdiagnostics of contrast-induced nephropathy which,
in its turn, can result in the choice of non-optimal treatment strategy. This clinical case demonstrates one of the
eventual variants of hyperdiagnosed contrast-induced nephropathy and the consequences of such
hyperdiagnosis.

Keywords: contrast-induced nephropathy, stenting of the renal arteries, creatinine clearance, nephrogenous
arterial hypertension, abdominal ischemic syndrome.
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PA3HOE

MaumeHT 9., 63 roga, nocTynun B OTAENEHUE
PXMAOnJ1 Ne1 PKL, . Yobl C KIIMHNYECKON KAPTUHON
nepemMexatroLencsa XpomMoThl.

UcTopua 6onesHn: pe3ncTeHTHas rmnepTeH3mns
B TeyeHue nocnegHux 20 neT, B Te4eHme nocnegHnx
5 net pnarHocTtupoBaHa 6onesHb KpoHa, no nosoay
KOTOpoOW npuHuman 6Oyneconna (Budesonidum)
Tabn. 9 Mr exxegHEBHO MO yTpam B nepuoapl 060-
CTPEHUA.

Kyput 35 net 10 curapet B oeHb, NoTpebneHne
asnikorons yMepeHHoe.

Mpu o6bekTMBHOM ocmoTtpe ALl 210/160 mm
pt.cT., UMT 18, nynbcaumsa He nanbnNupyeTcs Hapg
NOAbPKEYHBIMW apTEPUSIMIN 1 apTEPUEN Thbisia CTOMbI
crpasa, CUCTOJINYECKMIA LIYM Haj, KapoTUAHOW 6u-
dypkaumein cnpasa, LWymMbl Haa, GPIOLLHON a0PTON HE
BbIC/YLUMBANCH.

MepukameHTbi: 3kBaTOop (Ekvator, nnsunHonpun
+ amnoamnuH) Tabn. 5 mr + 10 mMr, 1 x oeHb, BUco-
nponon (Bisoprololi) Tabn. 10 mr, 1 x AeHb, MHgana-
mug (Indapamidum) 2,5 mr;, 1 x geHsb.

29.03 - kpeaTuHuH 136 r/n.

02.04 - aHrmorpadus HWKHUX KOHEYHOCTEN U
MoYeYHbIX apTepwuii: nNpaeas obuiass NoaB3aoLuHas
aptepus (OlA) okknio3vpoBaHa, amctanbHo OBA
3anosiHaeTcs konnatepanbHo; nesas OlNA cTeHo3u-
poBaHa Ha 70%. J1leBas novyeyHas apTepus CTEHO3U-
poBaHa Ha 70%, auameTp 8 mMm. [MpaBas novyeyHas
apTepusa cteHo3 50%, auameTp 8 MM.

03.04 - cumHTUrpadmus novek: CKd 51,5 mn/mMuH
3a CYET BbIPAXEHHOr0 CHUXEHUA PYHKLMOHANIbHOM
aKTUBHOCTW JIEBOM MOYKM.

04.04 — cTeHTUpPOBaAHME NEBOV NOYEYHOW apTe-
puun.

06.04 - B nocneonepaunioHHoM nepuoge AL
cHu3unock go 140/80 mm pT.cT. Ha 2-11 peHb nocne
CTEHTUPOBAHNSA MaAUMEHT Hayan >XanoBaTbCs Ha
OCTpble NocTApaHavanbHble 60K B anuractTpasib-
HoOW obnactn 3-4 paza/geHb. YunTbiBasi Hanuuuve
MHOXECTBEHHbIX aTEPOCKIEPOTUHECKUX NOopaxe-
HUI KpyrnHbIX apTepuii (neBas BCA, npaeas OlA,
fieBasl noyeyHas aptepus), 6bI10 coenaHo npeano-
JNIOKEHVE O HANIMYMKU 3HAYMMBbIX CTEHO30B B ME3EH-
TepuanbHbIX apTePUsiX, 4TO KOCBEHHO MOATBEPAU-
flocb KynupoBaHuem 60/eBOro CUHApPOMA nochne
NHPY3UN GU3NON0rMYeCcKoro pacTaopa.

JdvHamuka KpeaTuHuHa U KpeaTUHUHPOCHOKU-
Hasbl B KPOBW MauuieHTa npeactaBfeHa Ha guva-
rpamme. Ha TOT MOMEHT Oblfl BbICTABAEH AMArHO3
KOHTPaCT-UHOYLMPOBAHHOW Hedponatum m ObII10
MPUHATO pPELLUeHMe OCTaBUTb naumeHTa Ans AviHa-
MUyeckoro HabnoaeHus. B cBa3M ¢ nogo3peHmnem
Ha KOHTPaCT-UHAYLUMPOBAHHYIO HEDPONaTUIO aHrMo-
rpacdusa Me3eHTepuanbHbIX apTEPUIA HE NMPOBOAU-
nacho.

09.04 - cupHTUrpadus noyek — rMoIoXKUTENbHAs
AMHaMMKa rno cpaBHEHUIO ¢ nccnepgosaHnem ot 03.04.
MHpekc knyboykoBoi dunstpaumm 77,5 Mn/MuH.

Ha 5-i geHb nocne CTeHTUpoOBaHMUSA abaomu-
HasbHbI 6GONEBON CUMHOPOM KYNMPOBAICA U Hame-
TUNACb MNONOXUTENbHASA AMHAMKMKA YPOBHS KpeaTu-
HMHa.

10.04 — nocne npekpallenns nHdysnii Gmamo-
JlIornyeckoro pacrteopa — Bo3BpaT 60/eBOr0 CUH-
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apoma. YpoBeHb kpeaTtuHmHa Bo3poc Ha 100 mr go
236 mr/n.

11.04 — KT-aHrnorpadusa BbigBuia TOTallbHYIO
OKKJIIO3UI0 BepxHel OpbixeedHol aptepun n 99%
CTEHO3 YPEBHOIO CTBOMA.

11.04 — PIrAC BLISABUIIO COCTOSIBLUEECH Xesy-
[OYHOE KPOBOTEYEHME.

11.04 — yunTbIBas HanmMume KIMHUYECKOW Kap-
TUHbI @abA0MUHANIBHOrO ULWEMMYECKOro CUHApOMa
M COCTOSIBLLEIrOCS Xenyao4HOro KpoBoTeveHus, Oblin
npoBeaeH KOHcuUnMym. PelwleHuvem KoHcunanyma
[anbHenwee neyeHne naumeHTa C XMpypruyeckom
natosiorMen B cneunann3npoBaHHOM Kapamosorm-
4eckOM cTauuoHape 6bU10 NPU3HAHO HEeLEeneco-
o6pasHbiM (OTCYTCTBME OTAENeHUs abg0MUHANbLHOMN
XUpypruu, aHgockonuu). NMaumeHT Obin nepeseneH
B XVPYPrn4yeckoe oTaeseHne MHOronpoduiibHOro
cTauumoHapa.

lMocne nepeBoaa NaUMEHT HAXOOWSICS B XUPYPIrn-
Yyeckom oTtaeneHun. Ha ¢oHe KoHCcepBaTuUBHON Te-
panun HacTynuna pemMmuccusa, no gaHHbim PrAC
XeNnyao4YHble KPOBOTEYEHUSI HE MOBTOPSANINC.

B aBrycte Ttoro xe roga naumMeHTy MpoOBEOEHO
ycnewHoe wuneodemopasnbHOe LWyHTMpOBaHMe
M LUYHTUPOBaHWE YpeBHOro cTeosa. Mo naHHbIM 6a3bl
naHHbIX “Mpomen” naupeHT xmB, 6onee B y4ypex-
[eHNs 3apaBooxpaHeHns He obpatlancs.

OOGcyxaeHue

B mnaHHOM KNMHMYECKOM clyyae Mbl CTOJIK-
HYJINCb C HECKOJIbKUMW HEeCTaHO4apTHbIMU CU-
Tyaumsimu:

1. C Heob6xoaMMOCTbIO NpoBeaeHusa audde-
pPeHUManbHOMM ANArHOCTUKU KOHTPaCT-uHAY-
LMpoOBaHHOM HedponaTum ¢ abaoMUHANbHbLIM
MiwemMmyeckmm cuHgpomom. CornacHo onpe-
OEeneHno, OMarHo3 KOHTPaCT-UHOYUMPOBAH-
HOI HedponaTnmM ycTaHaBIMBaAETCHA Ha OCHOBa-
HUWN MOBbILLIEHNS YPOBHS KpeaTuHMHA Ha 25%
oT 6a30BOro ypoBHS 1 Bbiwe. Kak n3BecTHO,
NP KOHTPaCT-UHAYLUMPOBAHHOW HedponaTtum
YMEHbLUAETCSH KOJIMYECTBO QYHKLMOHUNPYIOLLNX
HEe(dPOHOB, 4TO MPUBOOUT K PE3KOMY CHUXE-
HMIO MHOEeKca KNybo4ykoBOW GpUNLTPaUUM U CO-
OTBETCTBEHHO K CHUXXEHUIO KJIIMPEHCa KpeaTu-
HMHA [0 YPOBHS1 HMXE CKOPOCTU BbipaboTKu
KpeaTuHMHa (HeCOOTBETCTBME MPOU3BOACTBA
KpeaTuHMHa C ero BoiBegeHnem). B Takom cny-
Yae OO0J/IKHO HabnogaTtbCss MOCTENEeHHoe Nu-
HEWHOE MOBLILLIEHNE YPOBHS KpeaThHMHA B KPO-
BM. OgHako B HaLUEM Criydae NPUYUHOW MOBbI-
LIEHNST YPOBHS KPeaTUHMHA NOCAYXWUAN aTakm
Me3eHTepPUaIbHON NLIEMUN, B PE3YJIbTAaTE Yero
Mbl Habngann pe3kne, CKavykoBble MOBbILLE-
HUS YPOBHSA KpeaTuHUHa. Takxe npoTuB TeOo-
prn O MOBbLILLEHNN YPOBHS KpeaTuHUHA BCnes-

CTBME KOHTpPacCT-UHAYUMPOBAHHON Hedpona-
TUN CBUOETENBLCTBYIOT AAHHbIE CUMHTUIPpadumn
rnoyek B AMHAMMUKE — MOCJIE CTEHTUPOBAHUSA OT
09.04 6b1n10 3aPMKCMPOBAHO YBENNYEHNE KIly-
6o4ukoBoOl punbTpauun d6onee 4yem Ha 50%.
Mpu nutepatypHOM 0630pe Mbl HE BCTPETUN
KJIMHUYECKNX Clly4aeB, OMNUCLIBAIOLLMX MpOBe-
OeHue Takon gnddpepeHumanbHoOm anarHocTum-
KW,

2. MapapokcanbHO 060CTpeHne adbaomu-
HaJIbHOroO WLIEMMYECKOro cuHapoma 6biio
CMNPOBOUMPOBAHO MOJSIOXUTESNIBHBIM  KJTMHNYE-
CKUM 3(pEPEKTOM CTEHTUPOBAHUSA NEBOW MO-
4YEeYHON apTeEPUM, YTO MPUBENO K 3HAYMMOMY
CHVDKEHMIO apTepuranbHOro AaBneHnsa N KpUtu-
4eCKOMY CHUXeHUo nepdy3nm B ayre PrnonaHa.
MbI Takke He HalLIM ONncaHMin NOA06HbIX K-
HMYECKUX CrlydaeB B nntepartype.

3. Hawemy naumeHTy paHee Oblf BbICTaBEH
anarHo3 6onesHm KpoHa. BeposaTHee Bcero,
OmarHo3 OblNl BbICTAB/IEH HEMNPAaBWUIILHO B pe-
3yfbTaTe OWNOOYHOW NHTEpNpEeTaUnm KINHN-
4yecKkol KapTUHbI abaOMUHANbLHOIO MleMmye-
CKOro cuHgpoma. [lpumeyaTenbHO, 4TO, CO
CNOB NauyieHTa, OH CaMOCTOSTENIbHO MNPUHSAN
pewleHne o Hadane npuema GynecoHuaa Ha
3-1 OeHb nocne CTEHTUPOBAHMUS, YTO, CKOpee
BCEro, 1 NOCNYXWA0 TPUITEPOM Pa3BUTUA Xe-
JNYyO04YHOr0 KPOBOTEYEHUS Ha POHE ULLEMUSN-
POBaHHbIX CJIIN3UCTbIX XENYLOYHO-KMNLLEYHOro
TpakTa (PKKT). JaHHbIX O NOBbILLIEHHOW CKJIOH-
HOCTU BONbHbIX C abAOMUHANBbHBLIM ULLEMUYE-
CKUM CUHOPOMOM K Xenyao4yHbIM KpoBOTeYe-
HUSM B JIUTEPATYypPE Mbl TaKXE HE Haluwu.
MHTepecHO, 4TO B Hallel npakTuke Obin eLle
OOMH  nayMmeHT C NoAoOHbIM COCTOSAHMEM
Me3eHTepUuasnbHbIX apTepuin nocne mnHoapkra
MMOKapOa M CHMXEHHON BCNeAcTBME 3TOro
dpakumnen BbiOpoca, y KOTOPOro pasBwuiach
KapTuHa OCTpPOro XwmBota. Ha naTtonoroaHa-
TOMMYECKOM BCKPbITUX Oblsl BbIABAEH Mnapa-
CMNIEHOUAHbLIA NepuToHeasNbHbIn abcuecc.
deHoMEeH NOBbILLIEHHOM CKJIOHHOCTWU NaLMeH-
TOB C KPUTNYECKN AEKOMMNEHCUPOBAHHbLIM XPO-
HUYeckMM abaoMunHanbHbIM ULLEMNYECKUM
CUHOPOMOM K kpoBoTedeHusam XKT n neputo-
HeaslbHbIM abcueccamM Takxke, HACKOIbKO HaMm
M3BECTHO, B NIUTEPATYPE HE OMMCaH.

4. MNMocne oTMeHbl BynecoHnaa 1 nepesoaa
naumeHTta B KNMHMKY BIMY kKoHcepBaTmBHas
Tepanua rnpuBesia K CTONKOW pPeMMUCCUN.
MpeononoxuTenbHO pasBuUTbie Koslatepanu
Cc aoyroin PvonaHa no3sonunian naumeHTy agarn-
TUPOBATLCS K CHMXXEHHOMY CpeHeEMY apTepun-
aNbHOMY OABJIEHUNIO N OOXUTb OO0 LUYHTUPYIO-
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3akno4yeHme

HeCcoMHEeHHO, paHHsAs NOCTaHOBKA AMarHo-
3a KOHTPaCT-UHAYUMPOBAHHON Hedponatum
Ba)kHa AJ19 CBOEBPEMEHHOIO Ha4vana ee neye-
HUs. B cBA3KM C 3TUM NpeacTasiseTcsa onpas-
OAHHBIM HU3KUIK MOpPor AMarHOCTUKU KOH-
TpacT-UHAYLMPOBAHHON HedponaTum TOJbKO
Ha OCHOBaHUW MPEBbLILIEHNS YPOBHA KpeaTu-
HMHa Ha 25%. OgHako B HALWEM KJIMHUYECKOM
cny4yae cnegoBaHue GopMasibHbIM KPUTEPUSM
MpM NOCTAHOBKE AMarHO3a KOHTPaCT-UHAYLMN-
poBaHHOW HedponaTum NPUBENO K rmnepaun-
arHOCTUKE, 4YTO MOCHYXWUJIO MPUYNHON Creao-
BaHUS HE caMOMy ONTUMasIbHOMY MJ1aHy feyve-
HUS:

1. He xenas ycyrybnsatb Te4eHme KOHTPacT-
MaoyumpoBaHHOW HedponaTum, Mbl NMPesnoysIm
n3beratb Kak MHBa3MBHOW, Tak U KT-aHrmo-
rpadun Mes3eHTepuasbHbIX apTEPUIA, YTO MPU-
Beno Kk 6osiee no3gHemy NOATBEPXOEHUIO

A 63-years old patient was admitted to the Service
of endovascular diagnosis and treatment Ne1 of the
Republican Center of Cardiology with clinical signs
of intermittent claudication.

Case history: resistant arterial hypertension for
the last 20 years, 5 years ago the patient was diag-
nosed with Crohn’ s disease and prescribed Tab.
Budesonidum 9 mg gAM. during ingravescence.

Smoking history for 35 years (10 cigarettes per
day).

Examination data: AP 210/160 mm Hg, BMI 18,
no pulsation can be palpated over the malleolar ar-
teries and the arteries at the back of the right foot,
systolic murmur above carotid bifurcation on the
right, no murmurs over the abdominal aorta.

Medical regimen: Tab. Ekvator (lisinopril
10,88 mg +amlodipine 6,94 mgqg.d.), Tab. Bisoprololi
10 mg qg. d., Tab. Indapamide 2,5 mg q.d.

On March 29, creatinine was 136 g/I.

On April 02, angiography of the legs and of the
renal arteries was performed: Occlusion of the right
common iliac artery, distal filling of the common
femoral artery through the collaterals; 70% stenosis
of the left common iliac artery. 70% stenosis of the
left renal artery, diameter 8 mm. 50% stenosis of the
right renal artery, diameter 8 mm.

On April 03, kidneys scintigraphy was performed:
GFR 51.5 ml/min at the expense of markedly de-
creased functional activity of the left kidney.

On April 04, the patient underwent stenting of the
left renal artery.

After the procedure, on April 06, AP decreased to
140/80 mm Hg. At day 2 after stenting the patients
started to complain of acute postprandial pain in

auarHosa adaoMUHaNbHOMO MLLEMUYECKOro
CMHAPOMA M NOTEHUUANIbHO MOT0 MPUBECTU
K Cepbe3HeNWnM OCNOXHEHUAM, BMAOTb A0
neTanbHOro Mcxoga BCNEACTBME pPassiuToro
MepuTOHMUTA, BbI3BAHHOIMO HEKPO30OM MeTesb
TOHKOWN KNLLKW.

2. [Jaxe Ha MOMEHT NoaTBepXaeHna gmar-
HO3a aba0MWHANbHOIrO ULLEMWUYECKOTO CUHA -
poMa Mbl U3 ONACEHUI ycyryobuTb HECYLLLECT-
BYIOLLYIO KOHTPACT-UHAYLUMPOBAHHYIO Hed-
ponaTuio Mpeanoynn BO3OEpXaTbCA OT
CTEHTUPOBAHUA YPEBHOIO CTBOJ1A, KOTOPOE Npu
pPeTpoOCNEKTUBHOM aHanu3e MnpeacTaBisanoCh
HaM Ha TOT MOMEHT ONTUMaJIbHON TaKTUKOM.

Kpome Toro, runepgumaHoctuka 60ne3Hu
KpoHa y nauyieHTa npuBena K rno3gHemy Bbl-
ABNEHUI0 abaoMUHANBLHOIO WLLIEMNYECKOro
cuHOpoMa U1, BEepOsiTHO, K BbIOOpPY He camMmon
ONTUMANIbHOM TAKTUKM MAAHOBOr0 CTEHTUPO-
BaHWS NeBOW NOYEYHON apTepun.

epigastric area occurring 3-4 times daily. With the ac-
count of multiple atherosclerotic lesions of the major
arteries (left internal carotid artery, right common iliac
artery, left renal artery), the presence of significant
mesenteric arterial stenosis was suspected. This
suspicion was indirectly confirmed by pain syndrome
cessation after normal saline infusion.

The diagram below shows the changes in blood
creatinine and creatine-phosphokinase content. The
diagnosis of contrast-induced nephropathy was
made, and it was decided to leave the patient in hos-
pital for dynamic follow-up. As contrast-induced
nephropathy was suspected, the angiography of the
mesenteric arteries was not performed.

On April 09, the scintigraphy of kidneys showed
positive changes in comparison with the data of April
03. GFR was 77,5 ml/min.

At day 5 after stenting the abdominal pain syn-
drome stopped, and positive dynamics of the creati-
nine level were seen.

On April 10, after normal saline infusion was dis-
continued, the pain syndrome recurred. Creatinine
level increased by 100 mg, up to 236 mg/I.

On April 11, CT angiography revealed total occlu-
sion of the superior mesenteric artery and 99% ste-
nosis of the celiac trunk.

The same day, fiberoptic gastroduodenoscopy
revealed recent gastric hemorrhage.

With account of clinical picture of abdominal is-
chemic syndrome and of recent gastric hemor-
rhage, a multidisciplinary medical board was called.
The board decided that further management of
patient with surgical pathology in specialized cardio-
logic hospital was inappropriate (no abdominal
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The changes in blood creatinine and creatine-phosphokinase content.

surgical and endoscopic facilities available). The pa-
tient was referred to the surgical service of a multi-
profile hospital.

After the referral the patient stayed in surgical
service. In the settings of conservative therapy,
he had remission, FGDS did not show gastric bleed-
ing recurrence.

In August the patient underwent successful ile-
ofemoral and celiac trunk bypass grafting. According
to the database «Promed», the patient is alive, and
did not apply anymore for medical assistance.

Discussion

In this clinical case we have faced several
non-standard situation:

1. The necessity to conduct differential diag-
nosis between contrast-induced nephropathy
and abdominal ischemic syndrome. As defined,
the diagnosis of contrast-induced nephropathy
is made on the basis of creatinine level increase
by 25% from the baseline level or more. It is
known, that in the presence of contrast-in-
duced nephropathy, the number of functioning
nephrons decreases, which leads to sharp de-
crease of GFl and, respectively, to the decrease
of creatinine clearance to the level below creati-
nine production velocity (mismatch between
creatinine production and clearance). In such
case, one should see gradual linear rise of
blood creatinine level. However, in this case the
increase of creatinine level was caused by the
attacks of mesenteric ischemia, resulting in
sharp, jump-like increase of creatinine content.
Dynamical data of renal scintigraphy also give

evidence against the theory of creatinine level
increase because of contrast-induced ne-
phropathy — after stenting (April 09), scintigra-
phy showed more than 50% increase of glo-
merular filtration. The review of literature did not
reveal clinical cases requiring such differential
diagnosis.

2. Surprisingly, the aggravation of abdominal
ischemic syndrome was provoked by positive
clinical effect of left renal artery stenting, which
led to a significant decrease of arterial pressure
and a critical decrease of perfusion in Riolan arc.
We did not find any such cases in the literature.

3. Previously our patient was diagnosed with
Krohn’s disease. In all probability, this diagno-
sis was wrong, as a result of erroneous inter-
pretation of clinical signs of abdominal ischem-
ic syndrome. Interestingly, that the patient de-
cided to take Budesonidum all by himself at day
3 after stenting, which probably triggered gas-
tric bleeding in the settings of the ischemia of
GIT mucosae. We did not find any descriptions
of increased predisposition for gastric bleeding
in patients with abdominal ischemic syndrome.
It is worth noting, that in our practice we had
another patient with similar condition of mesen-
teric arteries and decreased ejection fraction
after myocardial infarction. This patient devel-
oped signs of acute abdomen. Postmortem
examination revealed perisplenic peritoneal
abscess. To our knowledge, the phenomenon
of increased predisposition of patients with
critically decompensated abdominal ischemic

KnuHndeckuii cnydari MmaHugpecTaumy abgoMuHabHO-ULLEMUYECKOro CUHAPOMA
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syndrome for GIT bleeding and peritoneal ab-
scesses was never described in the literature.

4. After Budesonidum intake cessation, the
conservative therapy after patient’s referral to
the multi-profile hospital (Clinic of Bashkir State
Medical university) resulted in stable remission.
Probably, due to well-developed collaterals with
Riolan’s arc the patient could adapt to the de-
creased mean arterial pressure and survive
until bypass surgery.

Conclusion

Undoubtedly, early diagnosis of contrast-in-
duced nephropathy is important for timely start
of its treatment. In this connection, it seems
justified to set a low threshold for the diagnosis
of CIN on the basis of creatinine level elevation
by only 25%. However, the adherence to formal
criteria of CIN diagnosis in our case led to hy-
per-diagnosis, which caused the adoption of
a non-optimal therapeutic strategy:

CBepeHunsa 06 aBTopax [Authors info]

1. As we did not want to aggravate the
course of contrast-induced nephropathy, we
preferred to avoid invasive as well as CT angi-
ography of the mesenteric arteries, which led to
late confirmation of the diagnosis of abdominal
ischemic syndrome and, potentially, could lead
to the most severe complications, including
death due to general peritonitis caused by
small bowl loops’ necrosis.

2. Even when the diagnosis of abdominal is-
chemic syndrome was confirmed, we still feared
to aggravate the non-existing CIN, and so de-
cided not to perform celiac trunk stenting, while
retrospectively it seems the optimal technique
for this moment.

Besides, hyperdiagnosis of Krohn’s disease
in our patient led to late detection of abdominal
ischemic syndrome and, probably, to the
choice of non-optimal tactics for elective stent-
ing of the left renal artery.

Mneyes Bnagumup BayecnasoBuy — LOKTOP Mef. HayK, Npodeccop, 3aBelyowmin kadenpoi rocnuTansHon xvpyprium balkmpekoro
roCyLapCTBEHHOIO MEAMLIMHCKOro yHuBepeuteta MuHsgpasa Poccuu, Yda, Poccus.

HukonaeBa UpuHa EBreHbeBHa — kaHa. Me[. Hayk, raBHbli Bpay BY3 “PecnybnvkaHCKuin kapanonornieckuii Lentp” MuHaapasa
Poccum, rasHblid BHeLTATHbIN kapavonor Muxaapasa Pecnybnuku bawkopTtocTaH, Yda, Poccus.

Bysaees Uropb BsiyecnaBoBMY - KkaHA. Me[. HayK, OOUEHT Kadenpbl rOCNUTANbHOW XWUPYPruu, 3aBefyloWmMi OTAENEeHUEM
PEHTrEHOXMPYPTrUYECKNX METOLOB AMArHOCTMKM 1 neveHms Nel TBY3 “PecnybnukaHCkuii kapamonormyeckuii LeHtp” MuHaopasa
Poccun,Yoa, Poccus.
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18 mionga 2018 ropga ucnonHunocok 60 ner
[OKTOPY MeAMLMHCKMX HayK, npodecco-
py, 3aBepywowemy kadenpon rocnutalsb-
Ho xupyprum Nel [larecTaHCKOro rocy-
BAapCTBEHHOro MeAULMUHCKOro yHUBEepcu-
Teta NMuay Pawmnpoeuuyy AckepxaHoBy.
Byay4n 4yneHomMm POCCUCKOro Hay4Horo ooLue-
CTBa MHTEPBEHLUMOHHbIX KapauMoaHrnmosoros,
npodeccop ACKEPXaHOB aKTUBHO W MA04O-
TBOPHO COTPYOHWYAET C HALLUMM XYPHANIOM.

PepakuvoHHas konnerus “MexayHapon-
HOro XypHasia MHTEPBEHLUVOHHON KapAuOaH-
rmonorun” cepaedyHo nosapasngdeTt lamuoa
Pawnpnosnya AckepxaHoBa W XenaeT emy
KPEenkoro 340p0BbS M HOBbIX OOCTUXEHUN
B HAY4YHOW M NpakTU4eCkon MeauuMHCKON ne-
ATESNIbHOCTU.

Nlamupg PawupaoBuu
AckepxaHoB

K 60-netuio

CO AHA pPOXXAEHHUA

Gamid R. Askerkhanov
To 60th Anniversary

On July 18, 2018, Doctor of Medical
Sciences, Professor, Head of the Chair of
Hospital Surgery N1 of Dagestan State
Medical University Gamid Askerkhanov
turned 60. Professor Askerkhanov is the fel-
low of the Russian Society of Interventional
Cardioangiology, he active and productive con-
tributor to our journal.

The Editorial Board of “International Journal
of Interventional Cardioangiology” offers its
most cordial congratulations to Professor
Gamid Askerkhanov on his jubilee and wish him
strong health and new achievements in his re-
search and practical medical activities.

ramuna Pawmnposmny AckepxaHoB. K 60-1eTvio CO AHS POXAEHUS



BHumaHui0 aBTOpOB!

TpebGoBaHHUsA K NpefoCTaBNAS€eMbIM MaTepHaNam

MexxayHapoaHbi JKypHan WHTEPBEHLMOHHON Kap-
anoanrunonorum (MXKUK) nybnukyeT pekoMeHO4OBaH-
Hble pefakuVOHHLIM COBETOM U pPeLeH3eHTaMun cTatbun
no BCEM acrnektam cepae4HO-COCYAUCTbIX 3abonesa-
Huii. MXKUIK Takke nyGnvkyeT Te3nchl oknanos, npea-
CTaBfIEHHbIX Ha Hay4HbIX Cbe3[aX, CeCCUsax n KoHobe-
peHUMAX, NPOBOAUMBbIX NOA4, arnaon Poccuinckoro Hayy-
Horo O6LLEeCcTBa MHTEPBEHLMOHHbIX KAPAMOAHTMOIOr0B.

Crartbu crieayeT oTrpaBisiTe M0 aapecy:
Poccusa, 101000 Mocksa,
CeepukoB nep., 4. 5, MXXMK
Ten.: (495) 624 96 36. dakc: (495) 624 67 33
E-mail: davidgi®@mail.ru, elenita712@gmail.com

Pykonucu, npucnaHHble anga nybnvkaumm, paccma-
TPMBAKTCH TOMLKO MPU YCAOBUU, 4TO OHU HE HAXOOsAT-
CSsl Ha PacCCMOTPEHUN B APYrOM N34aHun, a npeacTaB-
JIEHHbIE B HUX AaHHblE HE ONybnKoBaHbl B IHTepHeTe
UM He nyéankoBannucb paHee. Npu NPUHATUM CTaTby
K nyénukaumm TpebyeTcs NMCbMEHHAs nepepadya aB-
Topckmx npas MXXUMK, nognucaHHasa BCcemu aBTopamu.
XpaHutenem aBTopckux npae asnsetca MXKUK. MNMnarta
3a onybnMKOBaHWE PYKOMUCEN B XypHane He B3MMa-
eTcsl.

Hukakaa 4acTb MaTepuanoB, HanedyaTaHHbIX
B MXKUK, He moxeT ObITb BOocnpou3seneHa 6e3 nnuchb-
MEHHOro cornacus nsgartens.

3arnpoc o pa3peLieHny HarnpasJsiTb Mo aApPecy:
Poccus, 101000 Mocksa,
CeepukoB nep., 4. 5, M>XNK
dakc: (495) 624 67 33
E-mail: elenita712@gmail.com

M3paTtenbctBO TpebyeT, 4ToObl aBTOPbI cOOOLIanu
0 Moboi KOMMEPYECKOW AeATENbHOCTN, KOTOpast MO-
XeT cTaTb NPUYUHON KOHMNKTA MHTEPEeCcOB B CBA3U
C nojaHHom cTtaTtben. Ecnn KOHdMKTa MHTEPECOB HEe
CyLLLeCTBYET, npocbba ykasaTb 3TO B COMPOBOAUTESb-
HOM MUCbME.

Mpu nogaye maTepmnanoB B XXypHan aBTOpPbl JOJIKHbI
npucnatb ABa 3K3eMruigpa craTbu, ABa KOMriekra pu-
CYHKOB 1 Tabnu, ABa 9Kk3emMrisipa ConpoBoOaNTENbHO-
ro nucbma. Ecnu pabota BK/OYAET OOMOSHUTENbHbIE
Matepuasbl, HaNnpMMep CNUCOK AnTepaTypbl, Haxons-
Lerncs “B neyatn”, Ux Takke cnenyeT Npuchbinatb B ABYX
aK3emnagpax.

CtaTtbs nomkHa OblTb HaneyaTaHa 4Yepes ABOMHOMN
VHTepBaJl, TOJIbKO Ha OAHOM CTOpoHe nncTa 6enon by-
maru ¢popmata 22 x 28 cM, NoJIst CO BCEX CTOPOH — 3 CM
(BHU3Y TUTYNbHOM CTpaHuubl — 8 cm). MNpocbba neva-
TaTb cTaHOapTHbIM kernem 10 nnn kernem onsa nasep-
HOro NpuUHTEPA HE MeHee 12.

M3-3a orpaHmyeHuii nnowaan xypHana pegakuus
npeanoymMtaeT ctatbM 06beMoM He 6onee 5000 cnos
(B T. 4. ccblikK 1 noanucu). Unnoctpaumm n Tabnuubl
crnenyeTt OrpaHnymTb TONIbKO HEOOXOAUMBbIMU AN OC-

BELLEHUS KIIOYEBBLIX AaHHbIX. CTaTbW, COOTBETCTBYIO-
wme aTuM TpeboBaHMAM, ckopee OyayT MNPUHATHI
K ny6nvkaummn 6e3 cokpaLleHui.

CrtpykTypa ctatbm: (1) TUTYNbHBIN NNCT; (2) CTPYK-
TYPUPOBAHHbIV TE3MC U KJIOYEBBLIE CNOBA; (3) KpaTkui
Tesuc; (4) cnucok cokpatleHuin; (5) TekcT; (6) Bbipa-
XeHus 6narogapHocTu (ecnu TakoBble umetoTcs); (7)
cnucok nutepatypsbl; (8) nognucm k pucyHkam; (9)
Tabnuupl. Hymepaumsa CTpaHuL, HAYMHAETCSa C TUTYIb-
HOro ncTa.

TUTYNbHLIA NINCT

BkntoyaeT: Ha3BaHMe cTaTbu, MMEHa aBTOPOB (Mos-
HOCTbIO, C yKa3aHMeM Yy4eHOW CTEMNEHM, a TakXKe YSIeHCT-
Ba B HOWUK), kpaTkoe Ha3BaHue (He Bonee 45 3HaKkoB).
MepeuncnuTte yupexaeHusi, roe paboTaloT aBTOpbI; ec-
N paboTa Obina BbIMOJIHEHA B HECKOIbKNX YUPEXOEHW-
AX, YK&XKUTE, rAe UMEHHO (MCMNONb3YNTE HMXKHUIM KOJTOH-
TUTYN). Takke coobLmTe CBEAEHUS O rpaHTax, CTUMEH-
amsax mno gpyrmx gopmax GUHaAHCOBOW MOAOEPXKM,
0 PoHAAax 1 y4pexaeHnsaxX, CBA3aHHbIX C PaboTow.

Moa 3aronoskom “Agpec ans nepenuckn” gamte
NoOJSIHOE UMK N agpec aBTopa, KOTOPOMY clieayeT Ha-
NnpaBnATb BCIO KOPPECMOHAEHLMIO, BEPCTKY N PEMNPUH-
Tbl. Takke coobwwmTe HomMmepa TenedoHa, ¢akca Wu,
Mo BO3MOXHOCTW, 3/IEKTPOHHbIV afipec.

KpaTtkuin Teanc (ana aHHoTauumm)

B kpaTtkom Te3uce (He 6onee 100 cnoB) onuceiBaeT-
cs1 KJIMHMYeCcKoe 3HavYeHne paboThl. B Te3unc He cnenyeT
BKJIIOYATb CBEAEHUS, KOTOpble He ByayT coaepXXaTbCcs
B TEKCTE unu Tabnuuax cratbuy.

CTpYKTYpPUPOBaHHbIV TE3UC

CTpyKTYypUpOBaHHbIN Te3nc (Makcumym 250 cnos)
DOJIKEeH coaepxaTb OCHOBHbIE AaHHble B NATU pasfe-
nax, PacriofIoXXEHHbIX NO4 OTAENbHLIMU 3arosoBKamMm
B cnepyowem nopsaake: Lienn; ObocHoBaHne; MeTto-
abl; Pesynbratel; BoiBoabl. Vcnonb3ynte nosnHble
npeaonoxeHuns. Bce pgaHHble, NpyBOOVMbIE B Te3uce,
OOJKHBbI COAEPXATLCSA B TEKCTE UM Tabnmuax cTtaTbu.

TekeT

Ina sKoHOMUM MecTa B CTaTb€ MOXHO MCMNONAb30-
BaTb A0 10 06LLEenpPUHATLIX CoKpaLleHnii. Ha oTaenbHon
CTpaHuLe nocne KpaTkoro Te3uca ykas3blBaloTCs 3TU
COKpaLleHus n nx pacwmndposka. Pegakums pewur, Ka-
KNe N3 HaMMeHee U3BECTHbIX COKPAaLLLEHUN MOXHO OCTa-
BUTb. B pasagenax “Metoapl”, “Pe3dynsraThl” h 0COOEHHO
“Ounckyccma”, NCNonb3ynTe 3aroslioBKM M NOA3arosioB-
k1. Bcem ccbinkam, Tabnvuam M pUCyHKamM OOJSKHbI
OblTb MPUCBOEHbI HOMEpAa B MOPSAKE WX MOABEHUS
B TekcTe. HeobxoamMmo npeacTaBuTb CNMCOK KITHOHEBbIX
CNnoB.

Cratucrtuka

Bce nybnukyemble maTepuasnbl NPOBEPSAOTCH Ha
npeamMeT COOTBETCTBUS M TOYHOCTU CTATUCTUHECKUX
METOAMK N CTAaTUCTUHECKON MHTEpNpeTaumm pesynsTa-
ToB. B paspene “MeTtoapl” cneoyeTt pasbaCHUTL NpUME-
HSIBLUMECS CTaTUCTUYECKME MEeTOOVKM, B TOM 4ucne




TPEBOBAHWS K NMPEAOCTABJISIEMbBIM MATEPUAJIAM

crneumanbHble MeToAbl, UCMOb30BaHHbIE A5 0006Lwe-
HWS @HHbIX, METOAbI, MCMONb30BaBLUMECS A1 MPOBEP-
KM rmnoTes (ecnm 3To MMeNo MeCTO), a Takxke YPOBEHb
3HAYMMOCTU, MPUMEHSBLUWIACS NPV NPOBEPKE rMMNoTes.
B cnyyae ncnonb3oBaHns 6051€€ CNOXHbIX CTaTUCTUYE-
CKMX MeToaoB (MOMUMO t-TecTa, MeToda Xum-KBagpar,
MPOCTbIX JINHENHbIX PErpeccuii) cnegyet YTOYHWUTb,
Kakasi cTaTucTuyeckas nporpaMmma npUMeHsach.

Ccbinku

Ccbllkn 0603HaYal0TCs B TEKCTE apabCKumMu Lng-
pamu B ckobkax Ha ypoBHe CTpoku. Cnrucok nutepary-
pbl MeyaTaeTcs Ha OTAENbHbIX CTpaHMuax yepes ABa
VIHTEPBANa; CCbIIKU HYMEPYIOTCA B TOM NOPSAAKe, B KO-
TOPOM OHW MOSIBASAIOTCS B TEKCTe. He ykasbiBalite nep-
COHaJsibHble COOOLULEHUS, PYKOMUCK, Haxoaalmecs
B Mpouecce NoaroToBKM WUV Apyrve HeonybanKoBaH-
Hble @HHbIEe B CMMCKE NIMTepaTypbl; OHU YKa3bIiBAIOTCS
B TEKCTe B ckoOkax. HasBaHus xypHanoB cnenyet co-
KpawaTtb B cooTBeTCcTBUM C Index Medicus. lNMpu aTom
cnenyet cobnoaaTh CreayoLWmin CTUIb U MYHKTYaLMIo:

Mepunoanyeckune nagaHus. lNepedncnmtb BCeX aB-
TOPOB, EC/IN UX He Bonee YeTbIpex, B MPOTUBHOM Cllyyae
nepevncnnTb Tpex nepebix U 0obasutb et al. Ob6sa3a-
TeJIbHO yKa3aTb NePBYIO U NMOCNEAHIO CTPAHNULLbI.

Mmasbl N3 kHur. YkasaTtb MEPBYIO U MOCELHION
CTpaHuLbl, aBTOPOB, Ha3BaHWe rMaBbl, HA3BaHNE KHU-
rm, pegakropa, n3gaTenbCTBO U rofa.

KHuurn (otgenbHoro aBTopa vauv rpynnbl aBToO-
poB). YkasaTb CTpaHuLy, C KOTOPOM B3dTa uMTaTa.

Mopnucun K pyucyHkam

Moonucn K pycyHkam nevaTtaroTCs Ha OTAESbHbIX
CTpaHuuax 4yepes gBa MHTepBana; HoOMepa PUCYHKOB
LOJKHbl COOTBETCTBOBATb MOPSAKY MX YNOMUHAHUS
B TEKCTE.

Bce cokpalleHus, MCnosib3yemble Ha PUCYHKaXx,
LOJKHbI PAa3bSACHATLCS MO0 NOCE X NEPBOro yrnomu-
HaHMS B NOANUCU 1N B andaBnUTHOM NMOpsSaKe B KOHLE
Kaxaon nognucu. Cnenyet 06bACHUTbL BCE UCMOJSIb30-
BaHHbIE CUMBOJIbI (CTPENKU, KPYXXOUKU N T. A.).

Ecnn ncnone3yloTcsa yxe nybnavkoBaBLUMECH PU-
CYHKU, TpebyeTcsa MMCbMEHHOE pa3pelleHne OT nep-
BOro magartens n astopa. YkasaTb B NOANUCU UCTOY-
HUK, OTKyAa B3ST PUCYHOK.

PucyHkn

Heobxoommo npeacTaBuTb ABAa KOMMJEKTa nasep-
HbIX pacne4yaTtok WM YUCTbIX KCEPOKOMUA PUCYHKOB
B OBYX OTAE/IbHbIX KOHBeEpTax. [ns Bcex YepHOo-6enbix
WM UBeTHbIX doTorpaduin Tpebyetcs 2 KoOMMekTa
MSAHUEBbIX OTNe4aTkoB. [pumMevaHue: nnnlcTpaumn,
MCMOJIb30BaHHbIE B CTaTbe, aBTOPaM He BO3BPALLAIOTCS.

Ha 060pOTHOI CTOPOHE KaXka0i UitocTpaLmum, xe-
naTenbHO Ha NPUKIIEEHHOM ApJibliKe, yKasbiBaloT ¢a-
MUNIO MEPBOro aBTopa, HOMEP WJTIOCTPALUU N BEPX.
HasBaHue 1 3aronoBKM K UAMKCTPaLMAM YKa3blBalOTCS
B MOAMNNCK, & HE HA CaMOW UAIOCTPaLUN.

MnniocTpaumn pomxHbl ObiTb MPencTaBieHbl OT-
AenbHbiMU darnamm (ogHa nniocTpaumns — oguH darin).
Mpn noaroToBke MAMKOCTPATUBHOIO Martepuana (PUCyH-
Kn, potorpadpuun) damn npepocrasnserca B dopmare
JPEG vnun TIFF ¢ paspelueHmem 300 dpi, LumpmHa pucyH-
ka He mMeHee 80 mm (Mnm 700-800 nukceneir). Ecnu
MEHbLLEEe KONMMYECTBO TOYek OOYCNOBNEHO NpuBOpOoM,
CaMOCTOSATESIbHO HTEPNONAUMIO AenaTb He crneayer.

ABTOpCckMEe 0OO03HA4YEeHUss Ha PUCYHKaX (CTPENnku,
uMbpbl, ykasaTtenu v np.) 4okHbl ObiTb NPeACcTaBNEHbI

B OTAOE/IbHOM DAWJIE (*.jpg, *.doc nnu *.ppt). Opu-
rmHan npepacrtasnsetca BE3S ABTOPCKUX OBO-
3HAYEHUHNA.

Jduarpammbl 1 rpadukm npegoctaBngoTcs B Gop-
maTte .XLS

Tabnuubl

Tabnuubl NevaTaloTcsa Ha OTAENbHbIX CTPaHULLAX Ye-
pe3 aBa uvHTepBana. Homep Tabnuubl 1 ee Ha3BaHWe
pacnonaratoTcs Hap, Tabnvuen, a o6bACHEHUS — MNop,
Tabnuuen. Ncnonesyrite apabeckme umdpbl. Homepa
Tabnuu, A0JKHBI COOTBETCTBOBATbL NOPSAKY MX YNOMU-
HaHus B TekcTe. CokpaweHus cnenyeTt ykasbiBaTb
B CHOCKe nogf, Tabnuvuein B andasuTHOM nopsiake. Tab-
NNUBl JOMKHBI ObITh ICHBIMW, NPEACTaBIEHHbIE B HUX
JaHHble He OOJKHbI Ay6nMpoBaTbCA B TEKCTE UM Ha
pucyHkax. Ecnm ncnonbaytotcs yxke nybavkoBaBLUMECS
Tabnuubl, TpebyeTcsa NUCbMEHHOE pa3peLlleHne oT
nepBoro nusgartens 1 asTopa. Ykasatb B NOAMUCK UC-
TOYHUK, OTKYAa B3ATa Tabnuua.

CHocku, Tabnuubl 1 MNOANNCU K PUCYHKaM crienyeT
COXPaHATb B OTAENbHOM (danne, a He BMecTe C TeKC-
ToMm cTaTbn. OgHako 06s3aTesnbHO NpUckINanTe pacrne-
YaTaHHble 9K3eMMsApbI, T. K. OHY MOMYT NOHaA00UTLCS
npu Habope cTaTbu.

CoGniogarite npasunia NyHKTyaunmn, MHTEPBan Mex-
[y ClioBaMu, a Takxe Mexay ClioBamm 1 3Hakamu npe-
NMUHAHUSA OOSKEH OblTb €AMHNYHBIM.

Ecnn B cTaTbe 6GbINM MCMONb30BAHbLI CNeLnanbHbIe
wpndTbl (rpedyecknin, mMaTemMaTuyeckme CUMBOINbI),
MPUIOXKNTE NX CMIUCOK.

Mopauya nnnocTpaunii Ha gUcke

ABTOpPCKME UNMCTPaLMM N0 BO3MOXHOCTU cnenyeT
nogasaTb M B BUAOE pacrneyaTok, 1 Ha ancke. nnoctpa-
LM COQIOTCS Ha OTAE/IbHOM AMCKE.

CneuunanbHble paspaenbl

CneuuanbHble MaTepuanbl OyayT paccMaTpuBaTb-
ca peakonnernein. Bo nsbexaHve KoHGNMKTa UHTEpe-
COB aBTOpPbl OOJ/MXHbI ClefnoBaTb CleaylowmM peko-
MeHOAUMUSM.

O630pHbIe cTaTbyn. Pepakums paccmaTpuBaeT 3a-
Ka3Hble N He3aka3Hble 0030pHble cTaTbu. Pykonucu
[OJKHBI COOTBETCTBOBATh PEKOMEHA0BAHHOMY 0Obe-
My. ABTOPbI OO/XHbI Pa3bsiCHUTL B COMPOBOAUTESb-
HOM MUCbME, YeM X paboTa OT/IMYAETCs OT YXKE CyLle-
CTBYyIOLMX 0630POB MO AaHHOW npobneme.

PepakumnoHHble cTaTtby n 0630psI. VIHorpa 6yaet
paccMoTpeHa BO3MOXHOCTb MybnvkaumMm KpaTtkoro
MHEHUS pefakumu.

PepgakunoHHblie komMmeHTapuu. Bce uneHol pea-
KONMEernn MoryT nybnvkoBaTb B XypHase CBOW 3amMe-
YaHUS U KOMMEHTapUN.

Mucbma B pegakuymio. NybnKkyeTcsa orpaHMYeHHoe
4ncno nucem B pepakumio. OHU He OOKHbI OblTb AJINH-
Hee 500 cnoB., 1 B HUX OOJIKHA UOTU PeYb O KOHKPETHOM
ny6nukaummn 8 MOXKUK. Mucbma goxHbl 6bITb OTNeYaTa-
Hbl Yepe3 2 MHTepBasa, B KA4eCTBE CCbUIKU OO/HKHO
ObITb NPUBEAEHO Ha3BaHWe cTaTbl. Ha TUTYNIbHOM nnc-
Te LOJKHO OblTb 0603HAYEHO UMA U MECTO PaboThbl aB-
TOpa, a Takke NOMHbIA aapec Ang NePenmncku.

Mucbmo cnepyeT HaNpaBnsATb MO 3/IEKTPOHHOM NOY-
Te (elenita712@gmail.com) wnnm no no4yte B AOBYX
akzemnnspax. Kak npaesmno, pegakuys npocuT aBTopa
CTaTbW OTBETUTb HA NMUCbMO.
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statistical methods (beyond t tests, chi-square, simple
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