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W) Check for updates
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HauynoHanbHbiii LleHTp Kapanonorum n Tepanuy um. akagemmka M. Muppaxumosa,

r. buwukek, Keiprbi3cran

PE3IOME

Llenb: n3yyeHne BUAHUA apTepuanbHOA rMNOTOHUM Ha Teye-
HWE COYETAHHOrO WHAPKTA MUOKapLa HWXHER CTEHKU J1eBOro
xenynodka (JIXK) u npasoro xenygouka (MX).

Marepuan u mertopabl. 06¢cnenoBaHo 66 6GONbHLIX NepBUY-
HbIM VIM HuxHeid cteHkn JIX n DK, bonbHble pasfaeneHbl Ha 2
rpynnbl: 1 rpynna — 6onbHble VIM HuxHein cteHkn JDK n MK co
CTabunbHOi remoamHammkoit (n=34); 2 rpynna — 6onbHble IM
HKHeN cTeHku JIXK 1 M)XK ¢ apTepnanbHOM TnoTOHMEN B PaHHEM
nepuoge (n=32). Inektpokapanorpadus (3K n axokapamnorpa-
thus (3xoKT) npoBogunuch BCeM nauueHTam nNpu NOCTYNNeHuu,
Ha 3, 30 gHu n 6 mecay, nocne VM.

PesynbTatbl. K 6 Mecsuy 3a60neBaHus, HECMOTPA Ha afek-
BaTHYK) KOHCEpPBATMBHYK Tepanui, Npou3oLLo LOCTOBEpPHOe
yBenuyeHne 06beMHblx nokasaresien JIK y 605bHbIX 2 Tp., TaK
KOO MK coctasun 164,2+4,2 mn®, KCO 94,1+2,8 mn3 (p<0,028).
Mpocnexusanack NONOXUTENbHAsA AUHAMUKA B BOCCTAHOBIIEHUM
cuctonnyeckon yHkuum MKy 6onbHbIX 06enx rpynn. Tak KON
MKy 605bHbIX 2 Ip. cocTasuna 31,4+2,0 cm?, ay 60nbHbIX 1 1p. —
25,1+2,2 cm? (p<0,05), KCM MKy 60nbHbIX 2 rp. — 19,8+2,0 cm?,
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y 60nbHbIX 1 rp. — 14,4+£1,9 cm? (p<0,05). K 6 mecsauy 3a6onesa-
Hus QUM MXK'y 6onbHbIx 1 rp. coctasuna 40,3+3,2%, y 605bHbIX
2 p. —39,4% (p<0,05 BHyTpu rpynnbl). K 6 MecsLy 3a6onesanus
y 60nbHbIX 1 rpynnbl; noBTopHble 3ann3ogbl OKC -y 6 yenosek
(18%), cepneuHas HegocTato4dHocTs OK Iy 4 yenosek (12%),
neTanbHbIX UCXOA0B — 2 4enoseka (6%). Y 60nbHbIX 2 rpynnbi:
nosTopHble anm3ofsl OKC —y 10 venosek (30%) (OLU 2,167; 95%
[N 0,674-6,967), cepaedHas HegocTatoqHocTs OK Iy 7 yenosek
(21%), neTanbHbIx ucxonos — 3 venoseka (10%) (O 2,2; 95%
A 0,190-25,517).

3akntovenue. K 6 mecsily y 605bHbIX C TPAH3UTOPHOI apTepu-
anbHOI rMNoToHUel B e6ioTe 3a60NeBaHus, 0TMEYaKTCs Npu-
3HAKM NAaToNnoru4eckoro pemomenupoBanng JK, 4to yraxenser
KNUHNYeCKOoe Te4yeHue 60JIbHbIX, a BOT oyHKUmMs XK ynyyluaetcs
B 06eux rpynnax.

KnioueBble cnoBa: nHhapkT MUOKAPAA NPaBoOro Xeny[o4ka,
axoKapanorpaghus, pemoaennpoBanne 1eB0ro XesyA04ka, ava-
CTONNYECKASA (DYHKUMS, MEXOKEITYI0YKOBAS U BHYTPUXEIY0YKO-
Basi aCUHXPOHMNS.
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TEYEHVIE COYETAHHOIO VIHPAPKTA MIOKAPLA
C TPAH3VTOPHOWV APTEPUVIATIbHOW M/INMNOTOHVIEV

BBEJJEHUE

OcTpblit nHapkT Muokapga (VIM) octaeTcs oHoi u3 Haubonee
aKTyarnbHbIX Npo6rem B COBPeMeHHOI kapauonorun. UM accoumu-
PYET CO 3HAYUTESIbHOM PAcnpPOCTPAHEHHOCTLIO U BbICOKMMU MOKa-
3arenamu cmepTHocTm [1-6]. [inuTenbHOe Bpems y4acTue npasoro
XKenyoyka B NpoLecce 0CTPOro MH(apKTa MUOKapa He Y4nTbIBa-
nocb. OCHOBHOW UHTEPEC NpeSCTaBNAN NEBbIA XeNyao4ekK, Kak 0c-
HOBHas Kamepa, BeAyLLas HaCOCHY0 pofb cepaua. VccnesoBaHus
VIM npasoro »xenygouka (M) oTHocsaTes k 80-M rogam npoLunoro
Beka. B 1974 r. Cohn BnepBble onucan yHUKanbHble reMoguHamu-
yeckue nocneactams M MK [7]. 3onuposanHblin UM XK BcTpe-
4aeTca JOCTaTO4HO peako. Mo JaHHLIM NaTonoroaHaToOMUYecKoro
nccnefoBaHus ero 06HapyxmBaroT y 3-5% 60JbHbIX C OCTPbIM
VIM [8]. Topasgo Hawe M K BbISIBASIOT B COYETAHUM C TPaHC-
mypanbHbiM M nesoro xxenygodka (JTXK) HuHed nokanusauum
[9-14]. MporHo3 y 605bHbIX ¢ M MK He6naronpusTHbIA, BHYTPU-
60/bHMYHas netansHocTb coctasnseT 30-40% [8], B TO Bpems Kak
npu n3onuposanHom VM JTXK 3agHeHmKHen nokanusaunm — BCero
6% [15]. KnuHuyeckne npossnenus uHdgapkra MK Bapbupytot
B LUMPOKWUX Mpeaenax: oT NOSIHOro MX OTCYTCTBUA [0 reMoamHa-
MUYECKW TSKENOA TMNOTEH3UK, BMAOTb 40 KapAMOreHHOro LoKa
[16]. CornacHo nuTepartypHbIM faHHbIM 0T 25 [0 50% WH(DAPKTOB
MK aBnatoTca reMognHamMnyecku 3Haymmbivu [17,18]. A3BecTHo,
410 passutie VIM CONpoOBOXLAETCA HAPYLLEHUEM CUHXPOHHOCTM
COKpaLLIeHNs pasnnyHbIX 0TAeNoB JIK, kamep cephua, gesanan-
TMBHBIM PEMOJENMPOBAHNEM JIEBOTO W MPABOr0 XENyAO04KOB.
3MeHeHUs CTPYKTYPbI CTEHKM XXeSy404KOB, 06LEMOB 1 (DOPMbI
(reomeTpuun) Kamep CepAaLa 4acTo NPeALIecTBYIOT KNHNYECKOMY
NPOSIBNEHUIO CUHAPOMA CepAedHol HegocTatouHocTh (CH), sBnsa-
t0TCA NPeABECTHUKAMI JeKOMMEHcaLn CepaeyHOi LeATeNbHOCTH
W OTPULATENBHO BIIUAKOT HA KAYeCTBO XKM3HW U BbDKMBAEMOCTb
60nbHbIX [19, 20].

Llenblo Hawwero nccnegoBaHus ABUAOCH U3y4YeHUe peMogeni-
pOBaHUsA NeBOro Xenypoyka (JIXK), Mexx- 1 BHyTpuXenya04koBoii
ACVHXPOHWM NPU co4eTaHHOM MHapkTe muokapaa (M) HuxHen
cTeHkn JIXK n XK, ¢ TpaH3UTOpPHOW apTepuanibHON rMNOTOHUEN.

MATEPWUAN UCCNEAOBAHUSA

[MpocneKTMBHO B Te4eHMe 6 MecsLeB 06cne0BaHo 66 nauueH-
TOB C NepBMYHbLIM VIM HUXKHEN CTEHKW NEBOro Xenyao4ka u npa-
BOr0 XXenyaoyka. Bce naumeHTbl, BKNOYEHHbIE B UCCNEA0BaHME,
ObIIN MYXXCKOr0 Mofa, ConocTaBMMbl N0 BO3pAcTy W hakTopam
pucka KopoHapHOK 601e3Hn cepaua (taésn. 1).

OcTpbit M HuxHeit cTeHkn JIXK n MXX amarHoctuposanu B
COOTBETCTBUM C OOLLUENPUHATLIMI KpuTepusimMu EBponeiickoro

Tabnuua 1. XapaktrepucTuka 60nbHbIX BKNIHOYEHHBIX B UCChe-
AoBaHue

Mokaszarenu 1 rpynna (n=34) 2 rpynna (n=32)
Bo3pacr, roael 55,3216,69 55,29+2,21
Cuctonmnyeckoe o
AIL WM pT. CT. 105,16+8,2 90,35+7,52
[nactonunyeckoe &

AL v pT. CT. 67,26+8,03 58,7116,7

Poct, cm 170,84+4,02 172,14+6,28
Macca Tena, kr 77,79+5,23 79,43+6,39
O6upnit xonecte- 4 g5, 49 4,80£0,49

PWH, MMOJSIB/NI

lMpumeyanne: * - p< 0,001 JOCTOBEPHOCTb PA3INYNIA MEXTY
CPpaBHUBAEMbIMY rpynnam, ALj-apTepnanbHoe aBeHNE

obwecTea kapavonoros (EOK). Hanuuue aptepuanbHOW runo-
TOHUM AWArHOCTMPOBANIM MPU CHYXKEHUW CUCTONNYECKOro apTe-
PUANbHOIO AABMEHUs AUTENbHOCTbIO A0 30 MUHYT B npegenax
80-90 MM pT. CT., NPX OTCYTCTBUMN KNUHWYECKUX NPU3HAKOB -
nonepaysunn.

Kputepuu BKNOYeHUs B UCCNE0BAHME:

« OcTpbin UM HukHen cTerkn JIK n TXK;

* lHbopMKUpOBaHHOE cornacue Ha y4actue B UCCeLoBaHNM.

Kputepuu ncknio4eHus n3 uccnefoBaHus:

 KapanoreHHbIN LIOK;

* bofbHblE C NOCTUHMDAPKTHLIM KapAWMOCKIEPO30M, ULLEMUYE-
CKOI Kapauonartuen;,

» bonbHbIE C NPELLECTBYOLLIEA XPOHNYECKOW CepaeYHON He-
[I0CTaTO4HOCTbIO;

« [nnepTtpochus nesoro npegcepaus (J1), JIK, npasoro npeg-
cepaus (M), MX;

« briokaga neBoi HOXKK nyyka [mca;

« briokaga npaBomn HOXKM nyyka l'nca;

« ConyTcTBYyIOWIME TSXKENbIe 3a00N1eBaHMS NEYeHM, NoYek, ca-
XapHbIii anaoer;

* BpoxaeHHbIe 1nn NprmobpeTeHHbIe NOPOKN Cepaua;

« ATpnoBeHTpUKynapHble 6nokab! I, I, Il cteneHen XxpoHuyeckue.

B 3aBMCMMOCTW OT Hanuyus apTepuanbHOW rMNOTOHUK 6OJb-
Hble ObINN pa3feneHbl Ha ABe rpynnbl. B 1-10 rpynny 6binu BKIO-
YeHbl 605bHbIe ¢ IM HKHel cTeHkn JTIK n 1)K 6e3 apTepuans-
HOM r1noToHMK (N=32),a B0 2-10 rpynny — 60sibHble ¢ UM HuxHel
cTeHkn JDK 1 DK, 0CnoXHeHHble apTepuanbHoii runoToHuen
(n=34). I'pynnbl 601bHLIX N0 BO3PACTY, CONYTCTBYIOLLENA NaToNo-
rK 6bINN CONOCTABUMbI.

Jleyenne. Bce nauueHTbl Momy4anu TPOMOOMMTUYECKYIO Te-
panuio (CTpenTokuHasa 1,5 MSIH B/B KanefibHO 3a 30 MUHYT Ha
[OroCnuTanbHOM aTane), aueTuncanuumnoByo kucnoty (250 mr
OAHOKpPaTHO Ha aorocnurtanbHoM atane, 3atem no 100 mr B cyT-
Kun), knonugorpen (nepsas fo3a 300 mr, 3atem no 75 Mr B CyTKu),
renapuH (no 7,5 Teic Ef 2 pasa n/k — 5 gHeit), 6uconponon (Ha-
yanbHasa nosa 1,25 mr/cyT, 3atem yBenuyeHue [03bl 4o 2,5 mr/
CyT), cTatTuHbl (atopsactatuH 80 mr/cyTtku), aHananpun (go 20
Mr/cyT). bonbHbIe BTOPOW rpynnbl Mpu He06X04UMMOCTM MOMyYa-
Ny cumnatoMumeTnkn (godammt 2-20 MKr/Kr/MUH BHYTPUBEHHO
KanenbHO), nocne cTabunmaauum reMoMHaMUKn B e4eHnm noa-
KntoYanuch 6eTa-6noKaTopbl 1 UHMMOMTOPbI AHTMOTEH3UH Npe-
BpALLAKOLLEro (hepMeHTa Nof KOHTPONIeM reMOoMHaMUKN.

METO[bl NCCNEJOBAHNA

KT pernctpupoBanu B 12 cTaHAaPTHbIX OTBEAEHUAX, A TAKXKE
B RV3-RV4.

Ixokapguorpadma. AHanu3upoBanuch ChneaytoLlue nokasa-
Tenu: nepegHe3agHwii pasmep nesoro npegcepams (/M, cm) B
ANacTony; KoHeyHbln amactonuyeckuit pasmep JDK (KOP JDXK,
CM); KOHe4HbIN cuctonuyeckuin pasmep JIK (KCP JIXK, cm); ko-
HeYHbIN anactonunyecknin 06bem JK (KOO JTK, Mn®); KOHEeYHbliA
cuctonmnyecknii 06bem JIK (KCO JIXK, mn®); dopakuns Bbi6poca
JDK (®B JTXK, %) (no CuMNCOHY ¢ 1Cnonb3oBaHem pexuma bi-
plane); KoHe4Ho-AMacTonuyeckas nnowagb MX (KAM MK, cm?);
KOHe4Ho-cucTonmyeckas nnowanb MK (KCM MK, cm?); dpakums
n3meHeHus nnowanu MK (OUM MK, %), paccymtaHHas no gop-
myne: KOM-KCN/KAMx100%; TAPSE (3kckypcus Tpukycnuaanb-
HOrO KoJblia, MM). Y 60MbHbIX 06€MX rpynn 0TMeYancs runoku-
He3 6a3aNibHOr0 HUXKHENeperopoAo4HOro, 6a3anbHOr0 HKHErO,
CPEMIHEr0 HKHENEPeropofjo4HOro, CPEAHEro HWKHEro, Bepxy-
LLIEYHOTO HYXKHEro cermeHToB JIK; nepeaHeil, 60KOBOIA 1 HYKHEIA
cBO6OHbIX CTEHOK K.
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Ouenky pemogenuposanus JIK npoussogunu nytem pacyera
reoOMeTpUYecKnx nokasarenei: WHOEKC CHEPUYHOCTM CUCTO-
nuyeckuin (C ¢, en), BblamcnenHblii no dopmyne: NG c= KCP
JIXK/Hc, roe He — Bbicota JIXK B cucTony; WHAEKC ChepuyHOCTy
puactonuyecknit (UC p, en), paccumtanHblii no copmyne: UG
o= KOP JTXK/Ho, roe Ha — BbicoTa JIXK B Anactony; MMokapau-
anbHbIi cTpecc auactonuyeckuin (MCh, en), paccHuTaHHbIA No
thopmyne: MCa=0,334 x Alg x KOP/T3C/MKn x (1+(T3CIMKn/
KOP)); 0THOCMTEeNbHash TOMLLMHA MEXOKENY04KOBO Neperopof-
kn (OT MXKI, cm), paccyutaHHas no cpopmyne: OT MXKIT = 2 x
TMXKNg/ KOP JIK; otHocuTensHas TonwmHa 3CJTK (0T 3CIDK,
cMm), paccuuTanHas no dpopmyne: OT 3C/TK =2 x T 3CITKa / KAP
JDX; oTHocuTeNbHas TonwmHa cTeHok JTXK (2H/D) no A. Canauetal
(1992): 2H/D = (T 3CJDKa + T MXKMNm)/ KOP JIK.

C uenbto auddepeHumuaLmMm HopMmanbHoOro U NCEBAOHOPMANb-
HOrO TUMNOB TPAHCMUTPANTLHOIO KPOBOTOKA, UCMOSb30BANIN NPOBY
BanbcanbBbl. B pesynbTate KOTOPOMA, NPOUCXOANIIO YMEHbLLEHNE
BEHO3HOI0 BO3BPATa K CEpALY, YTO NepeBoansIo NcesoHopMalb-
HbIA TUN TPAHCMUTPANbHOIO KPOBOTOKA B TWUM 3aMeAeHHON pe-
nakcaumn (otHoweHune E/A >1 1o npo6bl TpaHCHOPMUPYETCA Ha
BbiCOTe Npo6bl Banscansebl B E/A <1).

Onpenenexne rno6anbHOW BHYTPHXENYAOYKOBOW ACHHXPO-
Hum (FBXKA) n mexokenygovkoBoi acuuxponun (MDKA) (Fabian
Knebel, Rona Katharine Reibis et. al., 2004). [no6anbHyt0 BHYTpU-
XKeNyao4KoBytoacuHxpoHuto (MBXKA) oueHnsanm B M-mojansHoOM

PEXUME KaK BPEMEHHYIO pasHuLy MeXAy MakcUManbHbIM CO-
kpawieHmem MXKI n 3CIMK. MexOkenyao4koBy) aCUHXPOHUIO
(M>A) paccuuTbiBann B AONNIIEPOBCKOM PEXWUME Kak pasHuLy
WHTEPBANOB NPeAM3rHaHNA Mexay aopTanbHbIM NoTokom (oT Q
Ha KT 4o Ha4ana aopTanbHOro NOTOKA) U JIEr04HbIM NOTOKOM (OT
Q Ha KT oo Havana nero4HoOro NoToKa).

Tect ¢ 6-MMHYTHOW X0Ab6OM NPOBOAUNCA C LIENbID 06BLEKTU-
BM3aLnK PYHKLMOHANBHOIO cTatyca 601bHOr0 XpoHuyeckon GH,
a TaKXKe NS OLEHKU (DU3NYeCKON TONePaHTHOCTY U 3 deKTrB-
HOCTW NPOBOLMMOII TEpanuu.

CTaTUCTUYECKMIA aHaN3 NONYYEHHbIX Pe3yNbTaToB NPOBOANN
C “cnonb3oBaHuem nporpammbl SPSS. MexXrpynnoBble nepemeH-
Hble, 6bITN NPOaHanNM3NpoBaHbl ¢ Mcnonb3osaHuem Independent-
Samples T-tecta (TecT Konmoroposa-CMuUpHOBA) C OnpeaeneHn-
eM A0CTOBEPHOCTU pasnuynidi. BHYTpUrpynnoBble NepemeHHble
Obinn noaBepxeHbl Paired-Samples T-Tecty ¢ onpefeneHuem
[0CTOBEPHOCTU pasnuymit. [aHHble NpeacTaBneHbl B BUaE HOp-
MafibHOTO pacnpefeneHns cpeaHero apumeTMYeckoro U CcTaH-
[apTHOr0 OTKNOHEHMs. YPOBHEM CTaTUCTUHECKOW 3HAYMMOCTH
6bIn NpUHAT p<0,05.

PE3YJIbTATbI NCCNEAOBAHUA N ObCYXAEHUE

AHanu3 pesynbtatoB IXOKI Ha 3 cyTkun 3aboneBaHns nokasarn,
YTO Y 6OMbHbIX C coYeTaHHbIM UM ¢ HecTabunbHOW remoauHa-

Tabnuua 2. NMokasatenu cuctonuyeckon pynkumn JDK u MK y 6onbHbix UM Ha 3 cyTku 3a6onesanus

Mapametp 1 rpynna (n-34) 2 rpynna (n=32)
nn, cm 3,22+0,18 3,23+0,11

KOP DK, cm 5,1x0,29 5,9+0,23*

KCP JTX, cm 3,5+0,16 4,1+0,19*
KOO XK, mné 134,8+3,0 152,542,27***
KCO JIXK, mn® 68,34,3 79,73+4,02***
®B XK, % 49,3+2,6 47,7+2,24
KON MK, cm? 29,21+1,6 33,44+1,32*
KCI X, cm? 18,6x1,2 23,1+1,6*
UM MK, % 36,3+2,1 30,8+1,6*
TAPSE (3TK), Mm 15,2+1,6 10,1£1,7*
MXIT, cm 0,97+0,03 0,97+0,03
3CIDKg, cm 0,88+0,03 0,89+0,03
NCg, en 0,51£0,02 0,59+0,02**
NCc, e 0,50£0,02 0,51+0,03

2H/0, en 0,36+0,02 0,31x0,02
MCz, en 187,2£12,5 210,3+14,2*
OTmXn, cM 0,29+0,02 0,33+0,02**
0T3cMmX, C™ 0,29+0,02 0,32+0,01***
KOO, Mm pr. CT. 14,12+0,45 18,25+0,5%**
MXXA, mc 37,4+4,2 46,1+3.7***
BXA, mc 98,55+12,4 142,6£12,4*
Enx, cm/c 52,6x2,4 44 5+2 8*
Anx, cm/c 61,3+2,2 68,2+2,4*
E/Anx, eq 0,85+0,03 0,65+0,03***
DTnx, mc 215,4£9,2 223,86+7,6
Enx, cm/c 41,2+3,2 37,7931
Anx, cm/c 60,1+3,4 62,9+4,01
E/Anx, e 0,68+0,04 0,60+0,04
ETnx, mc 284,331 299,5+3,2*

lMpumeyanme.*p <0,05, ** p <0,001; *** p <0,0001 no cpaBHEHNIO C AaHANOTNYHbIM 3HAYEHNEM B POTUBOIMONIOXHOW PyIie.

JII - nesoe npeacepane; KLP JIX — KOHeYHOANACTOMNYECKNI pasmep 1eBoro xenyno4ka; KCP JIXK — KOHeYHbIi CUCTONNYECKNI pa3mep
neoro xenynoyka, KLO0 JIK — KOHeYHbI ANacTOMYeckni 06bem 11eBoro xenyno4ka; KCO JIXK — KOHeYHbIE CUCTOSIMYECKMI 00bEM JIEBO-
ro xenynoaka; ®B JIXK — chpakuyuns Bbibpoca nesoro xenynoyka; KA [NXX — koHeyHoguacTonm4eckas nnowasb npaBoro xenynoqka; KCIi
[IX — KoHe4HoCUCTOIMYecKas naowaab npaoro xenygoyka, QUM MK — ghpakyms n3ameHeHns naowaan npasoro xenynodka; TAPSE
(3TK) — akckypcusa TpukycnugansHoro konbya; MXKIT — mexokenynodkosas neperopogka, 3C/IXKG — 3aHAS CTeHKa J1eBOro Xesy[0o4Kka B
anactony; CH — nHaekc cgpepnyHocTn anactonnyeckni; ICc — nHaekc cehepndHocTu cuctonndeckuin; 2H/L — 0THOCUTENbHAA TOLMHA
CTEHOK 116BOro xenynoyka, MCa — mnokapanansHeiii CTpecc anactonmnyecknii; OTMXI — OTHOCUTEIbHASA TOLUMHA MEXOKETY[0YKOBOM
neperopogku; OT3cx — OTHOCUTENbHAS TOJILLMHA 3aHEN CTEHKM /1eBOro xenynoyka; K[/ — koHeyHogunactonmdeckoe gasnexne; MXKA
— MEXOKEITyJ0YKOBas acuHXpoHus,; MMKA — mexokenyno4koBas acuHxporns; FTBXXKA — rnobanbHas BHyTPUXENY09K0BAIACUHXPDOHNS; Ex
— MaKcuMarbHas CKOPOCTb PAHHEro HaroIHEHUs JIEBOTO XEenyAoyka, A/ — MaKCUMasibHasi CKOPOCTb MO3AHEr0 HarosHeHNs /1eBoro
XKeNnyno4ka; E/Amk — COOTHOLLEHNE MaKCUMallbHbIX CKOPOCTEN PAHHEro W MO3LHEro HanosHeHus neBoro xenygoyka, DTmx — Bpems
3aMesIeHNs PAHHEro HanoIHeHNs NIEBOT0 Xeya0Yka, Erx — MakcumMasibHasi CKOPOCTb PAHHEr0 HaroJsIHeHUS MPaBoro Xenyno4ka; Amx
— MakcumasbHasl CKOPOCTb MO3[HEr0 HaMoMHEHUs MPaBOro Xesny[04ka; E/A — COOTHOLLEHNE MaKCUMAallbHbIX CKOPOCTEN PAHHEro 1 no3a-
HEro HarnoJsiHeHus npasoro Xenyno4ka; ETix — BpemMs Bbi6poca 13 rpaBoro Xesay4oyka B 1er0YHyH apTepuio.
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MWKOW OTMeYannch 60Nee BbIPaXXEHHbIE NMPU3HAKA CUCTOMNMYe-
CKOW ancdpyHkumm Kak JIXK, 1ak u MK, faHHble npeacTaBlieHbl
B Tabnuue 2. Tak KOO JIK u KCO JIXK y 601bHbIX 2 rp. 6bin
6onbLue, 4em y 60nbHbIX 1 1p. (p<0,0001). Pasmepbl XK'y 60/1b-
HbIX 2 TPp. 3aMEeTHO npeBsbiwany nokasarenu 1 rp. (p<0,05), yTo
conposoxganock 6osee Hu3kum yposHem QUM MXK'y 605bHbIX 2
rp. (p<0,05), AaHHbIii hakT NoATBEPXKAEH nokasatenem TAPSE y
6onbHbIX 2 rp. (p<0,05).

B omHamuke Ha 30-e CyTKM OT Havana 3aboneBaHus, BbisBIe-
HO [OCTOBEPHOE YBENMYEHME KOHEYHO-CUCTONNYECKOro 06beMa
JDK (KCO JIXK) y 6onbHbIX 2 rp. cocTaBus 86,5+3,8 mn3, npo-
™8 76,4+4,2 mn3, (p<0,035). KoHe4HOOMACTONNYECKMA 00b-
em JDK (KOO JIXK) y 60nbHbIX 2 rpynnbl (DaKTUYECKMA He W3-
meHunca. OTmedanocb 3ameTHoe CHKeHune OB JTXK y 60MbHbIX
06emx rpynn: ®B JIXK y 60nbHbIX 1 1p. 46,442,7%, Yy 60/bHbIX
2 Tp. — 44,6+2,64% (p<0,0001 B guHamuke BHYTPK rpynnbl). K
6 mecsauy 3a60neBaHNs, HECMOTPS Ha aIeKBaTHYIO KOHCepBaTMB-
HYK0 Tepanuio, NPOW3OLWWI0 AOCTOBEPHOE YBENMYeHUe 06beM-
HbIX nokasateneit JIXK y 6onbHbIX 2 rp., Tak KOO JIXK cocTasun
164,2+4,2 mn3, KCO 94,1+2,8 mn® (p<0,028). MpocnexuBanacb
NONOXMTENbHAA AMHAMWKA B BOCCTAHOBJIEHUM CMCTONNYECKON
yHkumm MXK 'y 6onbHbIX 06eux rpynn. Tak KAM MKy 60/1bHbIX
2 p. coctaBuna 31,4+2,0 cm?, a'y 60bHbIX 1 1p. — 25,1+2,2 cm?
(p <0,05), KCM MX'y 600bHbIX 2 rp. — 19,8+2,0 cM?, y 60bHbIX 1
rp. — 14,4+1,9 cm? (p<0,05). K 6 mecsuy 3a6onesanus UM MK
y 6051bHbIX 1 1. cocTaBuna 40,3+3,2%, y 601bHbIX 2 1p. — 39,4%
(p<0,05 BHYTPYM rpynnbl).

Ha 3 cyTkun 3a60neBaHmns 3adUKCUPOBAHO 3HAYMMOE YBESnYe-
Hue anactonuyeckoro VC y 60mbHbIx 2 rp. (p<0,007). Y 60MbHbIX
MM ¢ HecTabunbHoM remoanHaMmukoii Ha 30 cyTku 3abonesaHus
0TMEYaNnocb YBENUYEHWEe AMACTONMYECKOr0 WU CUCTONKUYECKOrO
NC. Tak NCp y 6onbHbIX 2 rp. coctasun 0,61+0,02 e. npotus
0,57£0,02 en y 6onbHbIX 1 p. (p<0,05). Ha 6 mecsy ot Havana
3a60/1€BaHNA Y BOMbHBIX 2 TP. OTMEYanuch NPU3HaKKU ge3afan-
TUBHOMO PEMOAENMPOBaHMS ¢ HapacTaHuem VIC amacTonnyeckoro
u cuctonunyeckoro: MGa 0,68+0,03 ex (p<0,038), NCc 0,59+0,02
el (p<0,038). PazHuubl Mexgy rpynnamu no tonwwmHe NMXKI un
3C/MK He Habnopanocb. KoHeYHOAWACTONWYECKOE [aBneHue
3HA4YNUTESIbHO Bbille Y 60JIbHbIX 2 Tp. Ha 3 CyTKM 0T Havana M
(p<0,0001).

113BECTHO, YTO OCTPbIN MHGAPKT MUOKapAa ABNAeTCA Hambosee
TsxensiM npossneHnem KbG. MopaxeHne 06LIMPHOrO y4yacTka
CepAeYHON MbILLLbI U «3KCnaHcus» pybua NPUBOAAT K PermoHap-
HOI MexaHWU4eCcKOW HEOJHOPOAHOCTM. B pesynbTaTe BOSHWUKAET W
HapacTaeT aCMHXPOHHOE [ABWKEHUE MeXAy NOBPEeXAEHHbIMU W
WHTaKTHbIMK OThenamu cTeHkn JIK. B nocnegHee Bpems 60Jib-
LUOe 3HayeHWe B pasBuTUKM W nporpeccupoBaHuu CH npupatot
CepAe4yHOMY aCMHXPOHU3MY, KOTOPbIA ABAAETCS HE3aBUCUMbIM
npenukropom passutus GH. Moka3zaxo, 4to y 40% 60nbHbIX VM,
0COOEHHO NPU HAPYLLEHWUAX NPOBOAUMOCTU, YXKe B MEpBble AHN
HapyLLaeTCs KOOPAWHMPOBAHHOCTb COKpalleHus CTeHok JDK —
HabNI0AAETCA aCUHXPOHHOE COKpaLLeHue, yXyaLaeTcs addek-
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PucyHok 1. iunamuka ctenenun sbipaxeHHoctu MXXAmc B Teve-
Hue 6 mecsues y 60nbHbIX UM, *p<0,05
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Pucynok 3. [lnacronuyeckasn dykumsa JDK y 6onbHbix UM Ha 6
mecsl 3abonesaHus

lMpumeyanne: HT — HOPMasIbHbIN TUIT UACTONNYECKON QDYHKLMM,
HP — Hapyiuenne penakcaymu, PT — pecTpUKTUBHBIA THI ANACTO-
nmyeckont oyHkymu, T — nceBAOHOPMarbHbIA THIT ANACTONNYE-
CKOM QOyHKLMN.

TMBHOCTb paboThl Cephla Kak Hacoca, pasBMBaeTcs W/umm npo-
rpeccupyet CH [21-29].

Kak nokasanu nonyyeHHble pe3ysbTaTbl, y 60/bHbIX 2 Tp. Ha 3
CYTKW 3aMKCUPOBAHO HOCTOBEPHOE YBENMYEHWE KaK rnobanb-
HOW BHYTPUXENYL04KOBOW acuHxpoHun (TBXKA), TaK n mexoke-
nynovkosoit acuHxpoHun (MXKA). Tak MXKA y 6onbHbix 1 rp.
37,4+4,2 mc npotuB 46,1+3,7 MC y 60mbHbIX 2 p. (p<0,0001),
IBXA y 60nbHbIX 1 rp. 98,55+12,4 mc npotus 142,6212,4 mc
(p<0,015), pauuble Ha pucyHke 1. K 30 cytkam OT Hayana 3a6o-
nesaHma 3aukcuposaHo ysennyeHme MBXXA y 60bHbIX 06eUX
rpynn, HO B 60nbLUeid cTeneHn y 6onbHbiX 2 rp. (p<0,05). K 6
MeCSHHOMY CpPOKY 3a60neBaHus o0TMevanocb HapactaHue MXXA
1 FBXA y 60NbHbIX 2 TpYNIbl, YTO OTPAXKEHO HA pUCYHKax 1 u 2.

Hamu npoaHanu3nposaHbl TUMbl TPAHCMUTPANTLHOTO HONMIe-
POBCKOr0 MOTOKA W UX BCTPE4aeMOoCTb Y 60nbHbIX ¢ M. Y 601b-
HbiX 1 rp. Ha 6 mecaL 3abonesaHns B 31% Cny4aes BbisBeHA
6onee BblpaXeHHas CTeneHb AMACTONUYECKON AnCAyHKLmMM JTK
B BMJE PECTPUKTUBHOIO W MCEBLOHOPMANIbHOMO TUMOB AWACTO-
NNYECKON OYHKLMKM, NpU 3TOM Auactonmyeckas doyHkums JDK
Hopmanusosanach y 20%, a y 49% nauueHToB COXPaHANNUCh Ha-
pyLIeHus penakcauuun. Y 60nbHbIX 2 rp. Ha 6 Mecsl 3a60neBaHns
B 44% cny4aeB 3adMKCUPOBAH He6NAronpuUATHLIA TUN AWACTO-
nuyeckon ancdyHKuum JIK (PeCTPUKTUBHBIA U NCEBLAOHOPMASb-
Hbli1), @ Y OCTaNbHbIX 56% NaLMeHTOB OTMEYanuCh NPU3HAKKM Ha-
pyLLIeHus penakcauum (puc. 3).

3a 60nbHbIMK IM HabnoaeHne npoBOANIOCH B TeYeHne 6 me-
csues. OLeHMBaNM 4acToTy Pas3BMTUS NeTanbHbIX UCXOA0B, MO-
BTOPHbIE 3M130/bl OCTPOr0 KOPOHAPHOrO CUHAPOMA, NMOBTOPHYIO
rocnutanu3aumio, CH. Ha 30 cyTku 3aboneBaHus Habniogancs
OAMH CNy4ai NeTanbHOro ucxoda y 60nbHbIX 2 rp., 4TO COCTaBu-
N0 3,7%; NOBTOPHbIX CNy4aeB OCTPOro KOPOHAPHOI0 CMHAPOMA Y
60MbHbIX 1 Tp. — 0AMH cry4ai (3,4%), y 60MbHbLIX 2 TP. — LWECTb
(22,2%) (p<0,02) (OLU 8; 95% [l 0,894-71,598). KnuHuyeckne
NPU3HAKN CepLeYHOl HefOCTaTOYHOCTU OTMEYanuchb y AeBATU
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PucyHok 2. [lunamuka cteneHun soipaxeHHoct FBXKA, Mc B Teve-
Hue 6 mecsueB y 60nbHbIX UM, *p<0,05
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60nbHbIX 2 rpynnbl (33,3%), ¥ ABYX 60/bHbIX 1 rpynnbl (6,8%)
(OLL 6,75, 95% AN 1,304-34,943) (p<0,01).

K 6 mecauy 3abonesaHns y 605bHbIX 1 rpynnbl: NOBTOPHbIE
anuzofbl OKC —y 6 4enosek (18%), cepaevHas Hel0CTaTO4HOCTb
OK Il y 4 yenosek (12%), netanbHbIX MCXOA0B — 2 YesiOBeKa
(6%). Y 60nbHbIX 2 rpynnbl; NoBTOPHbIE 3anu3oabl OKC —y 10
yenosek (30%) (OLL 2,167; 95% W 0,674-6,967), cepaeyHas He-
pocraroyHocTb OK lIl -y 7 Yenosek (21%), neTanbHbIX MCXOA0B
— 3 yenoseka (10%) (OLL 2,2; 95% Al 0,190-25,517).

OBCYXXAEHUE

B Hawem uccnefoBaHuM B OCTPOM nepuofe covetaHHoro MM
ObINN BbIABNEHbI HAPYLLEHWS CUCTONMYECKON, ANACTONNYECKON
(OyHKUMA 060UX XENya04KoB, 6OMEe BbIPAKEHHbIE Y GONbHbIX
C apTepuanbHoii rMNOTOHWeR. B auHaMMUKe MPOUCXOAMNO0 Yynyy-
LLEHWE CUCTOMNYECKON N ANACTONUYECKON OYHKLWIA MK B 06€nx
rpynnax uccneayembix Ha doHe ycyrybneHms aucyHkumin JK,
60nee BbIPXEHHbIX BO 2 rpynne. Y 60nbHbIX C TPAH3UTOPHOM
apTepuanbHOiA TMNOTOHNER MPOUCXOAMT NaTONOrMYECKoe PeMo-
nenupoBaHue JIK. KnuHuyecku B rpynne ¢ apTepuanbHOi runo-
TOHWEN TaKXKe 0TMEYaeTCs OCMOXHEHHOE Te4eHne 3a60neBaHus.
[aHHble, MOMy4YeHHble Hamu, COOTBETCTBYIOT MCCNEA0BAHUAM
Klein n ap. n Garg u ap. [30-32], CO0BLLAKOLLMX O TXKENOM KNK-
Hu4eckom TedeHun M J1K B couetanuu ¢ UM MXX. KnuHuyeckue
nposiBneHns nHdapkTa MK BapbyUpyHOT B LLIKPOKNX Npeaenax: ot
MOJIHOTO UX OTCYTCTBUS 0 FEMOANHAMNYECKM TSHKENOA rUnoTeH-
311, BNOTb A0 KApAMOreHHoro woka [16]. Takum o6pasom, ap-
TepuanbHas runoToHua y 60nbHbIX M HkHeR cteHkn JHK n MK
ABNAETCA NPOSABNEHMEM HE TONbKO AncyHKumn MK, Ho un JIXK.
Kpome TOro, B AnHamuke yHkuua MK ynydwaerca kak y 60nb-
HbIX C apTepuanbHOii TUNOTOHMEN, Tak 1 663 Hee. [laHHbIA dhakT
0TPaXaETCA TAKXe B UCCNef0BaHMM Bowers 1 ap., coo6LiatLLiA
BOCCTaHOBNeHUe yHKuuKM MK nocne AOCTMKEHUS penepdy-
3uu [7]. Mo pesynbTatam Apyrux UCCNefoBaHWA Y 6OMbLUNHCTBA
60nbHbIX ¢ OVIM XK npoucxoamt paHHee yny4lleHne reMoanHa-
MUKM, a 3aTeM 1 BOCCTaHOBNeHWe K, gaxe npu 0TCYTCTBUM pe-
nepdoy3nm UHGapKT cBAzaHHOM apTepumn [32-34]. [anbHenwmi
NPOrHo3 3aBMCUT OT Uiemum JIK [35-37].

Takum 06pa3om, 0CMOXHEHHOE KNMHUYECKOE TeyeHme 3abone-
BaHWS accouuMmMpyeT ¢ HapacTarwowen amccyHkumen JHK y 60nb-
HbIX COYeTaHHbIM VIM ¢ apTepnanbHO TMNOTOHNEN.

BbIBO/1bl

1. BonbHble ¢ coyeTaHHbIM VM ¢ apTepmanbHOW rumo-
TOHMEN B [e6l0Te 3a60MeBaHNs XapakTepu3oBanuch 60ee Bbl-
PAOXEHHBIMW MPU3HAKaMWU NATONIOrMYECKOro PeMOAENMPOBaHNS,
ANACTONNYECKO AUCHYHKUMeR JIXK, MeX- 1 BHYTPUXKENynoY-
KOBOW aCWHXPOHUEN, NPUYeM BbILLENePeYNCNEHHbIE U3MEHEHNA
NPOrpeccupyioT ¢ Te4eHWeM BpeMeHU (K 6 MecsLly 3a6oneBaHns).

2. K 6 mecauy 3ab6onesaHus ynydileHne yHkumin MK
NPOMCXOAUII0 HEe TONbKO Y 60/bHBIX 1 rpynnbl, HO U Y 60NbHbIX 2
rpynnbl (C apTepuanbHOA rUnoTOHUENR).

3. B Te4eHune 6 MecsLeB 0TMeYanoch 6onee TAXEN0e K-
HUYECKOoe Te4eHne Y 60MbHbIX C HECTAOUNbHON reMouHaMMKON
B Hayarne 3a60f1eBaHus, TaK y NauMeHToB 1 rpynnbl: NOBTOPHbIE
anu3ofbl OKC -y 6 4enosek (18%), cepae4Has HeJ0CTaTO4HOCTb
OK lll -y 4 4enosek (12%), neTanbHbIX UCXOLOB — 2 Yesi0BeKa
(6%), y 60nbHbIX 2 rpynnbl: NOBTOPHbIe 3nm3oabl OKC —y 10 Ye-
nosek (30%) (0L 2,167;95% [l 0,674-6,967), cepaeyHas Heo-
craro4HocTb OK Il —y 7 yenosek (21%), netanbHbIX MCX0L0B — 3
yenoseka (10%) (0L 2,2; 95% [ 0,190-25,517).

KoHthnukT mHTEpecoB. Bce aBTOpbl 3aABAAOT 06 OTCYTCTBUN
NOTEHLMANbHOIO KOH(SIMKTA UHTEPECOB, TPeOYoLLero packpsbl-
TS B AaHHOIA CTaTbE.
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SUMMARY

Aim. To study the arterial hypotension influence to the progress
of combined inferior and right ventricle myocardial infarction.

Material and methods. There were studied 66 patients with the
primary inferior and right ventricle myocardial infarction. Patients
were divided into 2 groups: 1st group — patients with inferior and
right ventricle myocardial infarction with stable hemodynamics
(n=34); 2nd group — patients with inferior and right ventricle
myocardial infarction complicated by arterial hypotension in early
period (n=32). Electrocardiography (ECG) and echocardiography
(EchoCG) were performed in patients 1, 3, 30 days and 6 months
after.

Results. On the 6th month of the disease, despite adequate
conservative therapy, there was a significant increase of LV volume
index in patients from the 2nd group, thus EDV LV was 164.2+4.2
mi3, ESV 94.1+2.8 ml (p<0.028). It was positive dynamics in
rehabilitationof systolic function of RV in two groups. Thus EDS RV
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in patients from the 2nd group was 31.4+2.0 sm3, and in patients
from the 1st group 25.1+2.2 ¢cm® (p<0.05), ESS RV in 2nd group
became 19.8+2.0 cm?, and in the 1st group 14.4+1.9 cm?® (p<0.05).
To the 6th month of disease FIP LV in the 1st group 40.3+3.2%, in
the 2nd group 39.4% (p<0.05 in the group). To the 6th month of
disease in the 1st group: ACS repeated episodes were in 6 patients
(18%), 4 patients with heart failure FC Ill (12%), death was in 6%
(2 patients). In the 2nd group: ACS repeated episodes were in 10
patients (30%) (OR 2.167; 95% Cl 0.674-6.967), 7 patients with
heart failure FC Il (21%), death was in 10% (3 patients) (OR 2.2;
95% C10.190-25.517).

Conclusion. The patients with transitory arterial hypotension
at the beginning of disease, have the singes of pathological LV
remodeling, which complicate the course of disease, but the RV
function becomes better.

Key words: right ventricle  myocardial infarction,
echocardiography, left ventricle remodeling, diastolic function
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THE PROCESS OF COMBINED MYOCARDIAL INFARCTION
WITH TRANSIENT ARTERIAL HYPOTENSION

INTRODUCTION

Acute myocardial infarction (MI) remains one of the most
urgent problems in modern cardiology. Ml is associated with
significant prevalence and high mortality rates [1-6]. For a
long time, the involvement of the right ventricle in the process
of acute myocardial infarction was not taken into account. The
main interest was represented by the left ventricle, as the main
chamber that has a leading pumping role of the heart. Studies of
myocardial infarction of the right ventricle (PZ) refer to the 80-
ies of the last century. In 1974 Conn first described the unique
hemodynamic consequences of myocardial infarction of the
right ventricle [7]. Isolated myocardial infarction of the right
ventricle is quite rare. According to the pathoanatomical study,
it is found in 3-5% of patients with acute myocardial infarction
[8]. Much more often myocardial infarction of the right ventricle
is detected in combination with transmural myocardial infarction
of the left ventricle (LV) of the lower localization [9-14]. The
prognosis in patients with right ventricular myocardial infarction
is unfavorable, intrahospital lethality is 30-40% [8], while in
isolated myocardial infarction of the left ventricle of the posterior
inferior localization — only 6% [15]. Clinical manifestations of right
ventricular infarction vary widely: from their complete absence to
hemodynamically severe hypotension, up to cardiogenic shock
[16]. According to the literature, 25 to 50% of the right ventricular
infarcts are hemodynamically significant [17, 18]. It is known that
the development of the myocardial infarction is accompanied by a
violation of synchronicity of contraction of various parts of the left
ventricle, cardiac chamber, disadaptive remodeling of the left and
right ventricles. Changes in the structure of the ventricular wall,
the volume and shape (geometry) of the heart chambers often
precede the clinical manifestation of heart failure syndrome, are
precursors of cardiac decompensation and adversely affect on the
quality of life and survival of patients [19, 20].

The aim of our study was to study left ventricular remodeling,
inter- and intraventricular asynchrony in combined myocardial
infarction of the lower wall of the left ventricle and right ventricle,
with transient arterial hypotension.

RESEARCH MATERIAL

Prospectively, within 6 months, 66 patients with primary
myocardial infarction of the lower wall of the left ventricle and
right ventricle were examined. All patients included in the study
were male and comparable in age and risk factors for coronary
heart disease (table 1).

Table 1. Characteristics of patients included in the study

Indicators 1st group (n=34) 2nd group (n=32)
Age, years 55,32+6,69 55,29+2 21
Systolic blood *
pressure, mmHg 105,16+8,2 90,35+7,52
Diastolic blood o
pressure, mmHg 67,26x8,03 58,7116,7
Height, cm 170,84+4,02 172,14+6,28
Body weight, kg 77,795,23 79,4316,39

Total cholesterol, 4,82+0.42 4.80£0.49

mmol/|

Note: * - p <0.001 reliability of differences between compared
groups, blood pressure

Acute myocardial infarction of the lower wall of the left ventricle
and right ventricle was diagnosed in accordance with generally
accepted criteria of the European Society of Cardiology (EOK). The
presence of arterial hypotension was diagnosed with a decrease in
systolic blood pressure lasting up to 30 minutes within 80-90 mm
Hg, in the absence of clinical signs of hypoperfusion.

Criteria for inclusion in the study:

« Acute myocardial infarction of the lower wall of the left ventricle
and right ventricle;

« Informed consent to participate in the study

Criteria for exclusion from the study:

« Cardiogenic shock;

« Patients with postinfarction cardiosclerosis, ischemic
cardiopathy;

« Patients with previous chronic heart failure;

« Hypertrophy of the left atrium, left ventricle, right atrium, right
ventricle;

« Blockade of the left leg of the bundle of Gies

« Blockade of the right leg of the bundle of Gies

« Accompanying severe diseases of the liver, kidneys, diabetes
mellitus

« Congenital or acquired heart defects

« Atrioventricular blockades of I, Il, Il degrees, chronic.

Depending on the presence of arterial hypotension patients
were divided into two groups. Patients with myocardial infarction
of the left ventricular and right ventricular base without arterial
hypotension (n=32) were included in group 1, and patients with
myocardial infarction of the left ventricular and right ventricular
of lower walls, complicated by arterial hypotension, were
included in the 2nd group (n=34). Groups of patients by age and
accompanying pathology were comparable.

Treatment. Al patients received thrombolytic therapy
(streptokinase 1.5 million IV drip for 30 minutes at the prehospital
stage), acetylsalicylic acid (250 mg once in the prehospital stage,
then 100 mg per day), clopidogrel (the first dose is 300 mg, then
75 mg in day), heparin (7.5 thousand units 2 times a day — 5 days),
bisoprolol (initial dose 1.25 mg/day, then up to 2.5 mg/day), statins
(atorvastatin 80 mg/day ), enalapril (up to 20 mg/day). Patients of the
second group, if necessary, received sympathomimetics (dopamine
2-20 pg/kg/min intravenously), after stabilization of hemodynamics,
they also got beta-blockers and inhibitor angiotensin converting
enzyme, under the control of hemodynamics.

METHODS OF RESEARCH

ECG was recorded in 12 standard leads, as well as in RV3-RV4.

Echocardiography. The following parameters were analyzed:
anteroposterior size of the left atrium (LA, cm) in diastole; end-
diastolic size of the left ventricle (LVEDD, cm); the final systolic
size of the left ventricle (LVESD, cm); end-diastolic volume of
the left ventricle (LVEDV, mF); end-systolic volume of the left
ventricle (LVESV, ml®); ejection fraction of the left ventricle (LVEF,
%) (according to Simpson using bi-plane mode); end-diastolic
area of the right ventricle (RVEDA, cm?); the end-systolic area of
the right ventricle (RVESA, cm?); area change fraction of the right
ventricular area (RVFAC, %), calculated by the formula: RVEDA
— RVESA / RVEDA x 100%; TAPSE (excursion of the tricuspid
ring, mm). Patients of both groups had hypokinesis of the basal
lower subordinate, basal lower, middle lower subpermoral, middle
lower, apical lower segments of the left ventricle; anterior, lateral
and lower free walls of the right ventricle (RV).

Left ventricular remodeling was evaluated by calculating
geometric parameters: systolic sphericity index (SSI), calculated
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according to the formula: SSI = LVESD / Hs, where Hs is the height
of the left ventricle in systole; diastolic sphericity index (DSI),
calculated according to the formula: DSI = LVEDD / Hd, where
Hd is the height of the left ventricle in diastole; myocardial stress
diastolic (MSD, units), calculated according to the formula: MSD =
0.334 x arterial pressure diastolic x LVEDD / thickness of posterior
wall of left ventricle in diastole (LVPWTd) x (1+(LVPWTd /
LVEDD)); the relative wall thickness of the interventricular septum
(RWT IVS, cm), calculated by the formula: RWT IVS =2 x WT IVSD
/ LVEDD; relative thickness of the left ventricular posterior wall
(RTPWLV, cm), calculated by the formula: RTPWLV = 2 x LVPWTd
/ LVEDD; the relative thickness of the walls of the left ventricle
(2H/D) according to A. Canauetal (1992): 2H/D = (LVPWTd + WT
IVSD) / LVEDD.

In order to differentiate the normal and pseudonormal types of
transmittal blood flow, a Valsalva test was used. As a result, there
was a decrease in venous return to the heart, which translated the
pseudo-normal type of transmittal blood flow into a type of delayed
relaxation (the ratio E/A >1 before the sample is transformed at
the height of the Valsalva test in E/A <1).

Definition of global intraventricular asynchrony (GVA) and
interventricular asynchrony (IVA) (Fabian Knebel, Rona Katharine
Reibis et al., 2004). Global intraventricular asynchrony (GVA) was
assessed in the M-modal mode as the time difference between
the maximal contraction of interventricular septum wu posterior
wall of left ventricle in diastole. Interventricular asynchrony was
calculated in the Doppler mode as the difference between the pre-
injection intervals between the aortic flow (from Q on the ECG to
the onset of the aortic flow) and pulmonary flow (from Q on the

ECG to the onset of the pulmonary flow).

The test with 6-minute walking was conducted with the aim
of objectifying the functional status of the patient with chronic
heart failure, and also for assessing the physical tolerance and
effectiveness of the therapy.

Statistical analysis of the results was carried out using the
SPSS program. Intergroup variables were analyzed using the
Independent-Samples T-test (Kolmogorov-Smirnov test) to
determine the reliability of the differences. Intragroup variables were
exposed to the Paired-Samples T-test to determine the reliability
of the differences. The data are presented in the form of a normal
distribution of the arithmetic mean and standard deviation. The level
of statistical significance was assumed to be p <0.05.

RESULTS AND DISCUSSION

Analysis of the results of ECHO on the 3rd day of the disease
showed that patients with combined myocardial infarction with
unstable hemodynamics showed more pronounced signs of
systolic dysfunction of both left ventricle and right ventricle, the
data are presented in table 2. Thus, end-diastolic volume of left
ventricle (LVEDV) end-systolic volume of left ventricle (LVESV)
were more in patients of 2nd group than in patients of 1st group.
(p<0,0001).The size of the right ventricle in patients of the
2nd group significantly exceeded the parameters of 1st group
(p<0,05), which was accompanied by a lower level of fraction area
change of right ventricle in patients of the 2nd group (p<0,05),
this fact was confirmed by TAPSE indicator in patients of the 2nd
group (p<0.05).

Table 2. Indices of systolic function of LV and RV in patients with Ml on day 3 of the disease

Parameter 1 group (n=34) 2 group (n=32)
LA, cm 3,22+0,18 3,23+0,11
LVEDD, cm 5,1x0,29 5,9+0,23*
LVESD, cm 3,5+0,16 4,1£0,19*
LVEDV, m[® 134,8£3,0 152,542,27***
LVESV, mP® 68,34,3 79,73+4,02***
LVEF, % 49,3+2,6 47,7+2,24
RVEDA, cm? 29,21+1,6 33,44+1,32*
RVESA, cm? 18,6x1,2 23,1+1,6*
RVFAC, % 36,3+2,1 30,8+1,6*
TAPSE (ETR), mm 15,2+1,6 10,1£1,7*

IVS, cm 0,97+0,03 0,97+0,03
LVPWD, cm 0,88+0,03 0,89+0,03

DSI, units 0,51£0,02 0,59+0,02**
SSI, units 0,50£0,02 0,51+0,03

2H/D, units 0,36+0,02 0,31x0,02
MSD, units 187,2+12,5 210,3+14,2*
RWT IVS, ¢cm 0,29+0,02 0,33+0,02**
RTPWLV, cm 0,29+0,02 0,32+0,01***
EDP, mm Hg 14,12+0,45 18,25+0,5***
IVA, ms 37,4142 46,1+3.7***
GVA, ms 98,55+12,4 142,6+12,4*
Elv, cm/s 52,6+2,4 44,5+2 8*
Alv, cm/s 61,3+2,2 68,2+2,4*
E/Alv, units 0,85+0,03 0,65+0,03***
DTlv, ms 215,4+9,2 223,86+7,6
Erv, cm/s 41,2+3,2 37,7931
Arv, cm/s 60,1+3,4 62,9+4,01
E/A, units 0,68+0,04 0,60+0,04
ETrv, ms 284,3+3,1 299,5+3,2*

Note: *p <0,05; ** p <0,001; *** p <0,0001 compared with the same value in the opposite group.

LA - left atrium; LVEDD - end-diastolic size of the left ventricle; LVESD — end systolic size of the left ventricle; LVEDV - end-diastolic volume of
the left ventricle; LVESV — end-systolic volume of the left ventricle; LVEF — left ventricular ejection fraction; RVEDA — end-diastolic area of the
right ventricle; RVESA — end-systolic area of the right ventricle; RVFAC — fraction area change of the right ventricle; TAPSE (ETR) — excursion of
the tricuspid ring; IVS — interventricular septum; LVPWD — Left ventricular posterior wall diastole; DSI - diastolic sphericity index; SSI - systolic
sphericity index; 2H/D — the relative wall thickness of the left ventricle; MSD — myocardial stress diastolic; RWT IVS — the relative thickness
of the interventricular septum; RTPWLV — the relative thickness of the posterior wall of the left ventricle; EDP — end-diastolic pressure; VA —
interventricular asynchrony; GVA — global intraventricular asynchron; Elv — the maximum rate of early filling of the left ventricle; Alv — maximum
late filling rate of the left ventricle; E/Alv — ratio of maximum rates of early and late filling of the left ventricle; DTlv — the deceleration time of early
left ventricular filling, Erv — maximal speed of early filling of the right ventricle; Arv — maximum rate of late filling of the right ventricle; E/A — ratio
of maximum rates of early and late filling of the right ventricle; ETrv — ejection time from the right ventricle to the pulmonary artery
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In the dynamics, on the 30th day from the onset of the disease,
a significant increase in the left ventricular end-systolic volume
in patients of the 2nd group was found and was 86.5+3.8 ml3,
versus 76.4+4.2 ml3, (p<0.035 ). End-diastolic LV volume
(LVEDV) in patients of the 2nd group did not actually change.
There was a marked decrease in LVEF in patients of both groups:
LVEF in patients of the 1st group was 46,4+2,7%, in patients of
the 2nd group — 44,6+2,64% (p<0,0001 in the dynamics within
the group). By the 6th month of the disease, despite adequate
conservative therapy, there was a significant increase in the
volume of left ventricular parameters in patients of 2nd group, so
LVEDV became 164.2+4.2 mI3, LVESV - 94.1+2.8 mI3 (p<0.028).
The positive dynamics in restoration of RV systolic function in
patients of both groups was traced. For example, RVEDA in the
patients of the 2nd group was 31.4£2.0 cm?, while in the patients
of the 1st group it was 25.1+2.2 cm? (p <0.05), RVESA in the
patients of the 2nd group — 19.8+2,0 cm?, in patients of the 1st
group — 14,4+1,9 cm? (p<0,05). By the 6th month of the disease,
fractional area change of the right ventricle (RVFAC) in patients
of the 1st group was 40.3+3.2%, in patients of the 2nd group —
39.4% (p<0.05 within the group).

On day 3 of the disease, a significant increase in diastolic
spherical index was registered in patients of the 22nd group
(p<0.007). In patients with MI with unstable hemodynamics on
day 30 of the disease, an increase in the diastolic and SSI was
noted. So the DSI in patients of the 2nd group was 0.61+0.02
compared to 0.57+0.02 in patients of the 1st group (p<0.05). At
6 months from the onset of the disease in patients of the 2nd
group, signs of disadaptive remodeling with an increase DSI
and SSI were observed: DSI — 0.68+0.03 units (p<0.038), SSI -
0.59£0.02 units (p<0.038). The differences between the groups
for the thickness of IVS and LVPW were not observed. The LVEDP
is significantly higher in patients of 2nd group on day 3 of the
onset of Ml (p<0.0001).

It is known that acute myocardial infarction is the most severe
manifestation of coronary heart disease. The defeat of a large
area of the heart muscle and the "expansion" of the scar leads to
a regional mechanical heterogeneity. As a result, asynchronous
movement between the damaged and intact parts of the left
ventricular wall arises and increases. Recently, great importance
in the development and progression of heart failure has been
attributed to cardiac asynchronism, which is an independent
predictor of the development of heart failure. It is shown that in
40% of patients with myocardial infarction, especially in case
of conduction disorders, coordination of the reduction of the
walls of the left ventricle is disturbed already in the first days.
Asynchronous reduction is observed, cardiac efficiency as a pump
worsens, heart failure develops and / or progresses [21-29].

As the results showed, a significant increase in both global
intraventricular asynchrony (GVA) and interventricular asynchrony
(IVA) was recorded in 2nd group in patients on day 3. So IVA
in patients of the 1 group 37.4+4.2 ms versus 46.1+3.7 ms in
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Figure 1. Dynamics of the severity of IVA, ms for 6 months in
patients with MI, * p <0.05
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Figure 3. Diastolic function of the LV in patients with MI at 6th
months of the disease

Note: NT is a normal type of diastolic function, RD is a relaxation
disorder, RT is a restrictive type of diastolic function, PT is a
pseudonormal type of diastolic function.

patients of the 2nd group (p<0.0001), GVA in patients of the
1st group 98.55+12.4 ms versus 142, 6+12,4ms (p<0,015), the
data is in Figure 1. By 30 days from the onset of the disease,
an increase in GVA was recorded in patients of both groups, but
to a greater extent in patients of the 2nd group (p<0.05). By the
6-month period of the disease there was an increase in IVA and
GVA in patients of the 2nd group, which is reflected in Figures 1
and 2.We analyzed the types of transmittal Doppler flow and their
occurrence in patients with MI. Patients in 1st group in 6 months
of the disease had a more pronounced diastolic LV dysfunction in
31% of cases in the form of a restrictive and pseudo normal type
of diastolic function, with diastolic left ventricle normalization in
20%, and in 49% of patients — relaxation disturbances persisted.
In patients in the 2nd group in the 6th month of the disease, an
unfavorable type of left ventricular diastolic dysfunction (restrictive
and pseudonormal) was recorded in 44% of cases, and in the
remaining 56% of the patients there were signs of disturbance of
the relaxation (Fig. 3).

Patients with Ml were followed up for 6 months. We evaluated the
frequency of development of lethal outcomes, repeated episodes of
acute coronary syndrome, repeated hospitalization, heart failure. On
the 30th day of the disease one death was observed in patients of
the 2 nd group, which was 3.7%; repeated cases of acute coronary
syndrome in patients of the 1st group — one case (3.4%), in patients
of the 2nd group - six (22.2%) (p <0.02) (OR 8, 95% CI 0.894-
71.598). Clinical signs of heart failure were noted in nine patients of
the 2 nd group (33.3%), in two patients of the 1st group (6.8%) (OR
6.75, 95% Gl 1.304-34.943) (p<0.01).

By the 6th month of the disease in patients of the 1st group:
repeated episodes of acute coronary syndrome — In 6 patients
(18%), cardiac insufficiency of FC lll in 4 people (12%), lethal
outcomes — 2 people (6%). In patients of the 2nd group: repeated
episodes of ACS — 10 people (30%) (OR 2.167, 95% Cl 0.674-
6.967), cardiac insufficiency of the FC Ill — 7 people (21%), lethal
outcomes — 3 people 10%) (OR 2.2, 95% CI 0.190-25.517).

Ll

100 — T
Bt B TTTE .
b ] =@=2 nd group
E—T |
100 S o | i | SEQTOUD
1]
3 days 30 days 6 months

Figure 2. Dynamics of the severity of GVA, ms for 6 months in
patients with M1, * p <0.05
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DISCUSSION

In our study, in an acute period of combined MI, violations of
systolic and diastolic functions of both ventricles were revealed,
more pronounced in patients with arterial hypotension. In the
dynamics, there was an improvement in the systolic and diastolic
functions of the right ventricle in both groups of patients studied on
the background of aggravation of left ventricular dysfunction, more
pronounced in group 2. Patients with transient arterial hypotension
undergo pathological remodeling of the left ventricle. Clinically,
the group with arterial hypotension also has a complicated course
of the disease. The data obtained by us correspond to the studies
of Klein and Garg and others [30-32], reporting a severe clinical
course of Ml of the LV in combination with MI of the RV. Clinical
manifestations of RVI vary widely: from their complete absence
to hemodynamically severe hypotension, up to cardiogenic shock
[16]. Thus, arterial hypotension in patients with Ml of the lower
wall of the LV and RV is a manifestation not only of RV dysfunction,
but also of the LV. In addition, in dynamics, the function of the
right ventricle improves both in patients with arterial hypotension,
and without it. This fact is also reflected in the study of Bowers
and others, reporting restoration of right ventricular function after
reaching reperfusion [7]. Based on the results of other studies,
the majority of patients with acute right ventricular myocardial
infarction experience an early improvement in hemodynamics,
and then a recovery of the right ventricle, even in the absence
of reperfusion of the infarction-related artery [32-34]. Further
prognosis depends on left ventricular ischemia [35-37]. Thus,
the complicated clinical course of the disease is associated with
increasing left ventricular dysfunction in patients with combined
myocardial infarction with arterial hypotension.

CONCLUSIONS

1. Patients with combined MI with arterial hypotension in the
onset of the disease were characterized by more pronounced signs
of pathological remodeling, diastolic LV dysfunction, inter- and
intraventricular asynchrony, with the above changes progressing
over time (by the 6th month of the disease).

2. By the 6th month of the disease, improvement of the RV
functions occurred not only in patients of 1st group, but also in
patients of 2nd group (with arterial hypotension).

3. Within 6 months there was a more severe clinical course in
patients with unstable hemodynamics at the onset of the disease.
Thus, in patients of the 1st group: repeated episodes of acute
coronary syndrome —in 6 patients (18%), cardiac insufficiency of
the FC Il —in 4 people (12%), lethal outcomes — 2 people (6%).
In patients of the 2nd group: repeated episodes of acute coronary
syndrome — 10 people (30%) (OR 2.167, 95% Cl 0.674-6.967),
heart failure of FC Ill — 7 people (21%), deaths — 3 people 10%)
(OR 2.2, 95% (1 0.190-25.517).
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conflict of interest requiring disclosure in this article.
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