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MextieBa @.b. Onrtumizaiiis JIKyBaHHS XBOPHUX 3 KOPOHApHOI XBOPOOOIO
CepIs TCIs PeBacKyJsApu3allii Ha TMiACTaBl BUBYCHHS IUCHHXPOHII MIOKapay. —
Kpanigikaiiitna HaykoBa mparisi Ha IpaBax PyKOIHUCY.

Hucepraniss Ha 3400yTTS HAyKOBOTO CTymHeHs JokTopa (dimocodii 3a
cnemianbHicTiIO 222 «Meaumuaa» (22 «OxopoHa 370pOB’s»). — XapKiBChKHIA
HalioHanbHUM yHiBepcuTeT iMeH1 B.H. Kapasina, M. Xapkis, 2024.

Hucepraiiiiny po0OTy BHKOHAaHO Ha Kadeapi BHYTPINIHBOI MEIUIIMHU
XapKiBChKOI0 HallloHaJdbHOTO yHiBepcuTery iMeH1 B.H. Kapa3sina.

Jlucepraniss nOpuUCBsUEHA ONTHUMI3Alll BEACHHS XBOPUX 3 KOPOHAPHOIO
XBOpOOOIO cepls, SIKUM MPOBOJUTHCA PEBACKYJSIpU3allisl KOPOHApHUX apTepii
IUIIXOM OLIIHKK HAsSBHOCTI Ta CTYIEHS MEXaHIYHOI JUCHUHXPOHIT MIOKapAy 3 METOIO
BUJIUIEHHSI XBOPUX BUCOKOTO PU3HKY, Y SIKMX PEBACKYJSpHU3ALs 1a€ MaKCUMaIbHUN
e(eKT Ta MPOTrHO3yBaHHSA MOJAJBIIOr0 Mepediry KOpPOHApHOI XBOpPOOM cepl,
PO3BUTKY HECIPUSATIMBUX CEPLEBO-CYIMHHUX TMOMINM Ta XpOHIYHOI CepleBoi
HEIOCTATHOCTI.

JIns mOoCSATHEHHsSI TOCTaBIIGHOI METH B JOCHIDKEHHS OynM BKIOuYeHI B
nocnimxeHHss Oynmu BkiodeHi 134 xBopux, 3 skux 105 uonosikiB (78,4%) Ta 29
KIHOK (21,6%) y Biti 56,2497 pokiB. ¥ 64,1% xBopux AiarHOCTOBaHa apTepiajibHa
rinepresisa, 56,7% Mamu XpoOHIYHY cepleBy HemoctaTHicTh, 44,0% cynyTHii
LyKpoBUH pgiaber 2 Tumy. XBOpl pPO3NOAUISINCH, HAa 4 Tpynu NOPIBHSHHS B
3aJIEKHOCTI B KUIBKOCTI ypaxkeHnx KA 3a jaHumMu kopoHapoasriorpadii: B nepury
yBIHIUIN 26 XBOpUX, B SIKUX HE OyJsio BUsBIEHO ypaxeHHs KA, B 2 rpyny BKIIOUEH1
35 XxBOpUX B SIKUX OYyJI0 BUSIBJIEHO aTEPOCKIEPOTHUHE ypakeHHs o/iHiel KA (Meniana
SYNTAX SCORE 2.00 (0 — 18; 95% AI 0.562 - 3.44), B 3 rpyny 29 xBOopux 3
ypaxkennsim 2-x KA (meniana SYNTAX SCORE 5.00 (0 —27; 95% I 0.655 - 9.35)
Ta B 4 rpyny 44 xBopux 3 ypaxeHHsMm 3-x KA (megiana SYNTAX SCORE 8.00 (2 —
25;95% A1 5.361 - 10.64).

Bcim  xBopuM 10 TmpoBeAeHHS KopoHaporpadii BH3HAYaJIM MOKa3HUKHU

mexaHiyHoi JIM: SPWMD (3atpumky akTuBailii 3aJHE-O1YHOI CTIHKH JIIBOTO
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nutyHouka), APEI (wac nepenBurHanHs B aopty, PPEI (uac nmepenBurHanHs B
nereHeBy aprepiro), IVMD (iHTepBEeHTpUKYJsApHA MeEXaHIYHA 3aTpuMKa) KOTpa
BKJTFOUae 3amuc BuxigHoro Tpakty JIII (BepxiBkOBuUH S-KaMepHUM BHA) 1 BUX1JIHOTO
tpakty Il (mapacrepHanpbHUI BUI MariCTpaJibHAX CYIAWH 32 KOPOTKOI BICCIO) 1
o0uHnCIIeHHs Pi3HMIN B yaci Mix rmodyaTkoM 3yo1rs Q Ha EKT' 1 mouatkom Bigroky JILII
1 vacoM Mix moyatkoM Q i1 moyatkom BigToky I, LVFT (wac HammoBHEHHS J1iBOTO
nuryHouka), LVET (wac Burnanus 3 miBoro nuryHouka), [IVRT (9ac i30BOSIFOMIYHOTO
poscnabnenns JIII), DT (wac ynoBUILHEHHS TOTOKY PaHHBOTO HANOBHEHHS
HUTyHOYKiB), To (dac Bix movarky komruiekcy QRS 10 modatky mikoBOi CHUCTOIYHOT
mBUAKOCTI), To-SD (cepenHbOKBagpaTUUHE BIAXWJICHHS dYacy JO IOYaTKy
cucroniynoi mBuakocti JIII), Ts (4ac mo miKy CHCTOJIIYHOI MBHAKOCTI), Ts-SD
CEpEeIHbOKBAAPATUYHOTO BIIXWICHHS 4Yacy 10 MIKy chcTodlyHOi mBuakocti JIII -
(immexc Yu) 3a JOMOMOIOI0 YJIBTPa3BYKOBOTO JIOCHTIPKEHHS CEpIsl Ha amapari
SiemensAcUSONSC 2000, (CIIA) 3rizHO  MDKHapoOAHUX — peKOMEHAAIi
AMeEpUKaHChKOI CHUIBHOTA 3 exokapjiorpadii Ta €Bpormelcbkoi —acoryarii
Kap/II0BAaCKYJISIPHOTO 300pakKeHHS 3 BHKOPHCTAHHSAM Jartyuka Bijg 3,5 mo 7 Ml
bynun Bukopucrani: M-pexum, 2D-pexxum, IMIyJIbCHO-XBUJIBOBA Ta TKAaHUHHA
noruieporpadis 3rigHO 3aradbHONpUtHATOI MeToauku. Exo-KI' cunxponizyBanmu 3
peectparitiero EKIT™ y 4oTuphOX ceplieBUX IUKIIAX 31 CTAHAAPTHUX JIOCTYIIIB.

HaykoBa HOBM3HA OTPMMAHHUX pPe3yJibTATIB.

YacToTa BHUSBIEHHS MEXaHIYHOI JAMCCHUHXPOHIT MIOKApJy 3HAYHO BUIIE Y
XBOPHUX 3 KOPOHAPHOIO XBOPOOOI cepiisi B MopiBHSAHHI 3 XxBopuMu 0e3 KXC skum
MpoBOMIIACh Tporeaypa peackymsipusanii (41,3% mnpotu 6,2% BiAMOBIIHO).
Brnepie 6yno mokasano, mo xBopi 3 KXC 3 ypaxennsam 3-x KA, skum npoBouiach
peBacKysipu3allisi, Majid 3HayHO Oulblly uactoty BussieHHs M (52%) B
MOPIBHSHHI 3 XBOpUMH 0€3 ypakeHHs Ta ypaxeHHsaMm | abo 2-x KA. Iloka3zHukwu
BHYTpilIHbO-IINTyHOUKOBOI  (Ts),  MikumurynoukoBoi  (IVMD) Tta  artpio-
BeHTpuKyysipHoi (LVFT) JIM manu 38’30k 3 ypaxeHHaMm 3-x KA ta SYNTAX

SCORE. Komo0inaris noka3Hukis JIM y BiIHOIIEHHI MPOTHO3YBaHHs 3-X CYAHMHHOTO



ypaxenHss KA Mae noctatHiO 4YyTIHMBICT Ta CHEHUQIYHICTb, IO CTBOPIOE
MEPCIEeKTUBU 3aCTOCYBaHHS 11 B KIIIHIYHIN TPAKTHIIL].

Brnepiiie BusiBICHO MOCTOBIpHE 30UIBIICHHS YaCTOTH MEXaHIYHOI AUCUHXPOHIT
miokapay JIII y xBopux 3 KXC, skum mpoBoauiIachk Mporeaypa peBacKysipu3artii
npu 1oBHiM okito3ii KA. Tlpu HenoBHi# okimo3ii KA gactora JIM He BiApi3HsIACH
JOCTOBIPHO B TIOpIBHSIHHI 3 XBopuMH 3 He3MiHHuUMU KA Ta xBOopuMu 3
aTepoCKIepOTHYHUM ypakeHHsIM KA 0e3 oxmro3ii. Y XBOpUX 3 MOBHOIO OKITIO31€I0
KA M, nor’s3ana ¢ cuctoiiuHow auchyHkiiero JIII, mpossisiack 3aTpUMKOIO
aKTHUBAIlll 3aaHE-O1YHOI CTIHKK JiBoro nutyHouka (SPWMD), ska mocToBipHO
30UTBIITYyBaNacs, 301IbIIeHHSAM yacy nepenisrHands B aopty (APEI) 1, sk naciigok,
JOCTOBIPHUM 30UIBLIEHHSIM 1HTEPBEHTPUKYJISIPHOI MexaHiuHoi 3atpuMku (IVMD).
Tako B IpyIi XBOpUX 3 MOBHOIO OKJII031€10 KA BUSIBIICEHO 301IbIIIEHHS Yacy JI0 MKy
cucromiynoi mBuakocTi (Ts). ITlokasano, mo JIM moB’s3aHa 3 1aCTOJIIYHOIO
muchynkuiero JIIII BusiBieHa B rpymi XBOpHX 3 MOBHOK OKIo3ier0 KA ska
POSBIISIIACH CKOPOUCHHSIM Yacy HanmoBHEHHs jiBoro nuryHouka (LVFT).

Brnepiie mokaszaHo, M0 MiCHs peBACKYJspHU3aIii KUIBKICTh XBopux 3 JIM
3meHImiIach Ha 18%. APEI 1ocToBipHO 3MEHIIMBCS MICIs PEBACKYJISPU3ALIl] B IPYII
3 JIM, mpoTre 3MEHIIEeHHS MDKILTYHOYKOBOI MexaHiyHoi 3arpuMka (IVMD) ne
nocsrino aocroBipHocti. LVFT B rpymi xBopux 3 JIM A0CTOBIpHO 301IBIIMBCS, TaK
caMmo, sIK 1 4ac BUTHaHHS 3 J1iBoro nuryHoyka LVET.

IIpakTU4He 3HAYEHHS OTPMMAHUX Pe3yJIbTATIB.

[Tpoenennit ROC anani3 npeIUuKTOPHUX MOKIMBOCTEH KOMOiHAaIli (pakTopiB
HassBHOCTI nucuHxpoHii miokapay, @BJILI (%), mokazuukiB IVMD (mc), Ts-SD (mc)
ta E/A momo ypaxkenns 3-x KopoHapHux aptepiii. KomOiHarii moka3HUKIB
JUCUHXPOHIT MIOKap[ly y BIJHOIIEHHI MPOTHO3YBaHHS 3-X CYJUHHOTO YpPa)KEHHS
KOPOHApHUX apTepiil Mae pocratHio 4yTiauBicTh (0.89) Ta cienmdiunicts (0.87), 1m0
CTBOPIOE MEPCIEKTUBU 3aCTOCYBAHHS i1 B KITHIYHIN MPaKTHIL.

Busnauenns nokasaukiB JIM APEIl, LVFT ta LVET no3Boase mpoBecTn
CEJICKITII0 XBOPHUX 31 CTAOUIHPHOIO KOPOHAPHOIO XBOPOOOIO CEPIlsi BUCOKOTO PUBUKY, Y

SKUX PEBACKYJISIpHU3allisi KOPOHAPHUX apTepii Jae HaWOIIbIINN pe3ysbTar.
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ANNOTATION

Mehtieva F.B. Optimization of the treatment of patients with coronary heart
disease after revascularization based on the study of myocardial dyssynchrony.—
Qualified scientific work on the rights of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the specialty 222
«Medicine» (22 «Health Care»). — V. N. Karazin Kharkiv National University,
Kharkiv, 2024.

The dissertation work was performed at the Department of Internal Medicine
of the V. N. Karazin Kharkiv National University.

To achieve the goal, 134 patients were included in the study, including 105
men (78.4%) and 29 women (21.6%) aged 56.2+9.7 years. 64.1% of patients were
diagnosed with hypertension, 56.7% had chronic heart failure, and 44.0% had type 2
diabetes. Patients were divided into 4 comparison groups depending on the number of
affected CAs according to coronary angiography data: the first included 26 patients in
whom no CA damage was detected, the 2nd group included 35 patients in whom
atherosclerotic lesions of one CA were detected (median SYNTAX SCORE 2.00 ( 0
— 18; 95% CI 0.562 - 3.44), in group 3 29 patients with lesions of 2 CA (median
SYNTAX SCORE 5.00 (0 — 27; 95% CI 0.655 - 9.35)) and in group 4 44 patients
with lesions of 3- x CA (median SYNTAX SCORE 8.00 (2 — 25; 95% CI 5.361 -
10.64).

Before coronary angiography, mechanical DM parameters were determined for
all patients: SPWMD (left ventricular posterior wall activation delay), APEI (aortic
transit time, PPEI (pulmonary artery transit time), IVMD (interventricular mechanical
delay), which includes recording of the LV outflow tract (apical 5-chamber view) and
the LV outflow tract (parasternal view of the main vessels along the short axis) and
calculation of the time difference between the beginning of the Q wave on the ECG
and the beginning of LV outflow and the time between the beginning of Q and the
beginning of LV outflow, LVFT (left ventricular filling time ventricle), LVET (left
ventricular ejection time), IVRT (LV isovolumic relaxation time), DT (deceleration

time of early ventricular filling flow), To (time from the beginning of the QRS
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complex to the beginning of the peak systolic velocity), To-SD (mean square
deviation time to the onset of LV systolic velocity), Ts (time to peak systolic
velocity), Ts-SD of the mean square deviation of the time to peak LV systolic
velocity - (Yu index) using ultrasound of the heart on the SiemensAcUSONSC 2000
device, (USA) according to the international recommendations of the American
echocardiography community and the European Association for Cardiovascular
Imaging using a 3.5 to 7 MHz transducer. The following were used: M-mode, 2D-
mode, pulse-wave and tissue dopplerography according to generally accepted
methods. Ultrasound examination was synchronized with ECG registration in four
cardiac cycles from standard accesses.

Scientific novelty of the results obtained.

The frequency of detection of mechanical dyssynchrony of the myocardium is
significantly higher in patients with coronary heart disease compared to patients
without CHD who underwent revascularization (41.3% vs. 6.2%, respectively). For
the first time, it was shown that patients with CHD with lesions of 3 CAs who
underwent revascularization had a significantly higher frequency of detection of DM
(52%) compared to patients without lesions and lesions of 1 or 2 CAs. Indicators of
intraventricular (Ts), interventricular (IVMD) and atrioventricular (LVFT) DM were
related to the damage of 3 CAs and SYNTAX SCORE. The combination of DM
indicators in terms of predicting 3 vascular lesions of CA has sufficient sensitivity
and specificity, which creates prospects for its use in clinical practice.

For the first time, a significant increase in the frequency of mechanical
dyssynchrony of the LV myocardium was found in patients with CHD who
underwent a revascularization procedure with complete CA occlusion. With
incomplete CA occlusion, the frequency of DM did not differ significantly in
comparison with patients with intact CAs and patients with atherosclerotic lesions of
CAs without occlusion. In patients with complete CA occlusion, DM associated with
LV systolic dysfunction was manifested by a delay in the activation of the posterior-
lateral wall of the left ventricle (SPWMD), which significantly increased, an increase

In the aortic pre-ejection time (APEI) and, as a result, a significant increase in the
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interventricular mechanical delays (IVMD). An increase in the time to peak systolic
velocity (Ts) was also found in the group of patients with complete CA occlusion. It
Is shown that DM associated with LV diastolic dysfunction was detected in a group
of patients with complete CA occlusion, which was manifested by a reduction in left
ventricular filling time (LVFT).

For the first time, it was shown that after revascularization, the number of
patients with DM decreased by 18%. APEIl significantly decreased after
revascularization in the DM group, but the reduction in interventricular mechanical
delay (IVMD) did not reach significance. LVFT in the group of patients with DM
significantly increased, as well as the time of expulsion from the left ventricle LVET.

Practical significance of the results obtained.

The ROC analysis of the predictive capabilities of the combination of the
factors of the presence of myocardial dyssynchrony, LVEF (%), IVMD indicators
(ms), Ts-SD (ms) and E/A in relation to the damage of 3 coronary arteries was
carried out. The combination of indicators of myocardial dyssynchrony in terms of
predicting 3-vessel damage of coronary arteries has sufficient sensitivity (0.89) and
specificity (0.87), which creates prospects for its use in clinical practice.

Determination of DM APEI, LVFT and LVET indicators allows for the
selection of patients with stable high-risk coronary heart disease in whom
revascularization of coronary arteries gives the greatest result.

Key words: myocardial dyssynchrony, coronary heart disease,
revascularization, 3-vessel lesion, prediction, systolic dysfunction, diastolic

dysfunction, coronary arteries, coronary angiography, SYNTAX SCORE






