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MWVIBTUMOJAJ/IBHA JIOT'TT-MOJEJIb ITPOI'HO3YBAHHA
E®EKTUBHOCTI PEBACKYJIIPU3ALIII MIOKAPIA METOIOM
AOPTO-KOPOHAPHOT'O IIYHTYBAHHA VY ITAIIICHTIB

3 IIEMIYHOIO XBOPObLOIO CEPLIA

MeTa: nobynyBaHHS MaTeMaTUYHOT NOFIT-MOLENT NS MOXKAMBOTO NPOrHO3YBaHHSA Pe3ynbTaTy XipypriyHOro NikyBaHHS
MeTO[0M a0PTO-KOPOHAPHOTO WYHTYBAHHA Y MALi€HTIB pi3HUX rpyn 3 ilWeMiyHol XBOPOOOIO cepus Ha MifCTaBi OLiHKM
KWUTTE3ATHOCTI MioKapaa.
Marepianu Ta meToau pocnimeHHa. [Ins peanisauii noctaBneHUx KNiHIYHUX 3aBAaHb OyN0 00CTEKEHO 62 XBOPUX
Ha iWeMmiyHy XBOpoOy cepus 3i 36epexeHoo cUCToNiIYHOW (yHKUiE Ta 3 cucToniyHo aucdykuieo. CepefHiit Bik
obcTexeHnx cknapas (59,6 + 8,2) pokis. 35 (56 %) XBOPUX Manu BapiaHT cepLeBOi He[OCTaTHOCTI 3 QpaKLi€lo BUKM-
BY 45 % i meHwe. 27 (44 %) xBopux Manu dpakuito BUKUaY 46 % abo Ginbwe. Cepes fOCNiIgKEHNUX 5 NALiEHTIB
(8,0 %) 3anepeyyBanu HasBHiCTb iH(apKTy Miokapaa. MiokapaiocunHturpadito (MCM) npoBogmam Ha KOMGIHOBaH A
ramma-kamepi Infinia Hawkeye ¢ipmu GE (CLUA) 3 inTerpoBanum KT. flocnigxeHHs npoBogunum B pexxumax OPEKT ta
O®EKT/KT 3 EKI-cuHxponisauieto (Gated SPECT). Bukopucrosysanu **"Tc-MIBI aktusHicTio 555-740 MBk. MCT npo-
BOAWIM B LUHAMILi NiKyBaNbHUX 3aX0AiB (40 NPOBEAEHHS a0PTO-KOPOHAPHOTO WYHTYBAHHA Ta Micas HbOrO) 3a Npo-
Tokonom — One Day Rest. Bcboro nposefieHo 124 cumHTUrpadiuHMX LOCHiILKEHHS.
Pe3ynbratu: Bubipku focnifjxeHnx XBOPUX «[0» Ta «NicNA» NiKyBaHHA NOPiBHIOBANMCA HeNapaMeTpUYHUM METOAOM
BinbkokcoHa (Wilcoxon Matched Pairs Test). MobyposaHa 6aratodakTopHa perpeciitHa mofens, Wo Bigobpaxae cTa-
TUCTUYHO 3HAYYLLMIA BNAUB HA edeKT NiKyBaHHA (KUTTE3[ATHICTb MioKapAa Nicns NiKyBaHHA) TaKUX NOKA3HUKIB cep-
LeBoi JifanbHOCTI, AK (paKuis BUKMAY NiBOro wiyHouka (%), niowa ypaXkeHHs KOPOHAPHOTO pycna Ta PiBHA XUT-
TeznaTHocTi Miokapaa (%) o nikyBaHHA. OnucaHa Bue perpeciiiHa 3aNeXHiCTb MiX TPbOMa BUM3HAYEHUMU BULLE
(YHKUIOHaNbHUMW YNHHUKAMU CepLieBOT AiANbHOCTI 10 NiKYBAHHSA 1 NiKyBaAbHUM e(eKTOM — 3MiHOI0 KUTTE3AATHOCTI
MiOoKapha MoXe po3msAfaTUCA AK AiarHOCTUYHA MOLENb, WO NPOrHO3YE Pe3ynbTaT AiKyBaHHS.
BucHoBku. [laHe HayKoBe JOCNifXKeHHs [03BONs€E NoOyayBaTh NOTiT-MOAeNi 3aAAs NPOrHo3yBaHHsA 04YiKyBaHOro pe-
3yNbTaTy XipypriyHoro nikyBaHHsA iWweMiyHoi xBopobu cepus y nauieHTiB pisHux rpyn. MpeactaeneHa 6aratodakTtop-
Ha perpeciiiHa MOAeNb XapaKTepU3YETbCA [OCUTb BUCOKUM Ans 6iOCTaTUCTUYHUX LOCNiZXKEeHb afanTOBAaHUM KO-
etidieHTom getepminauii Adjusted R?=0,893 (F = 173,4; p< 0,00).
Knio4oBi cnoBa: iwemiyHa xsopoba cepls, peBackynapu3salis, MiokapaiocuMHTUrpadis, KUTTE3[ATHICTb MioKapaa.
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MULTIMODAL LOGIT MODEL FOR PREDICTING THE
EFFICIENCY OF MYOCARDIAL REVASCULARIZATION BY
THE METHOD OF CORONARY ARTERY BYPASS GRAFTING
IN PATIENTS WITH CORONARY HEART DISEASE

Objective: building of a mathematical logit model for possible prediction of the outcome of surgical treatment by
the method of coronary artery bypass grafting (CABG) in patients of different groups with coronary heart disease
(CHD) based on myocardial viability (MV) assessment.
Material and methods. To implement the set clinical tasks, 62 patients with coronary heart disease with preserved
systolic function and systolic dysfunction were examined. The mean age of the subjects was (59.6 + 8.2) years. 35
(56 %) patients had a variant of heart failure (HF) with an ejection fraction (EF) of 45 % or less. 27 (44 %) patients
had EF of 46 % or more. 5 (8.0 %) patients denied myocardial infarction (MI). Myocardial scintigraphy (MSG) was
performed on Infinia Hawkeye combined gamma-camera (GE, USA) with integrated CT. The studies were performed
in SPECT and SPECT / CT with ECG synchronization (Gated SPECT) modes. *"Tc-MIBI with an activity of 555-740 MBq
was used. MSG was performed in the dynamics of treatment (before CABG and after CABG) according to One Day Rest
protocol. A total of 124 scintigraphic studies were performed.
Results. Samples of patients studied «before» and «after» the treatment were compared using nonparametric
Wilcoxon test (Wilcoxon Matched Pairs Test). A multivariate regression model, that reflects a statistically significant
effect on the treatment response (MV after treatment) of such cardiac activity indicators as LV EF (%), coronary bed
lesion area and MV level (%) before treatment, was built. The above-described regression relationship between the
three above-defined functional factors of cardiac activity before treatment and the therapeutic effect in the form
of the change in MV can be construed as a diagnostic model that predicts the treatment outcome.
Conclusions. This scientific study allows to build logit models to predict the expected outcome of coronary heart
disease surgical treatment in patients of different groups. The presented multivariate regression model is charac-
terised by a sufficiently high for biostatistical studies adjusted coefficient of determination (Adjusted R* = 0,893
(F=173,4; p<0,001)).
Key words: coronary heart disease, revascularization, myocardial scintigraphy, myocardial viability.
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BCTVYII

PeBackynsipuzalliss Miokapaa METOAOM aOpPTO-KOPOHap-
Horo myHTyBaHHs (AKIII) B moegHaHHi 3 ageKBaTHOIO
MEIMKAMEeHTO3HOIO Tepari€lo Ma€ 3HAYHWI BIUIMB Ha
30i7bIIEHHS] TPUBAJIOCTI >KUTTS MALIEHTIB 3 ilIEeMiYHOIO
xBopo0Ooio cepus (IXC) y mopiBHSIHHI 3 TpylaMu
MAaLi€HTIB, 110 OTPUMYIOTh TUIBKA MEIMKAMEHTO3HE JIi-
KyBaHH4 [1]. CaMme epeKTUBHICTb MPOBEACHHS Xipypriy-
HOTO BTPYYaHHS Y Alli€HTIB BU3HAYATAME BIKUBAHICTh
Ta TpUBaNiCTb XUTTs. IluTaHHS mepenorepaliitHol
OLIIHKM e(MEeKTUBHOCTI peBacKyJsIpu3alii MeTOZOM
AKIII Ta cTpaTudikallii pu3uKiB € HaAAOILIbII aKTyallb-
HUM JJ1 KapJioJoriyHol chiibHOTH. JloTerep He OoTpu-
MaHO MOpSIMUX AOKa3iB poJii XUTTE3AATHOCTI Miokapnaa
(KM) nnsg OesnocepeaHbOI OLIHKM e(PeKTUBHOCTI
XipypriuHoi peBacKynsipu3ailii [2—3].

0« Viktoriia V. Kundina, e-mail: vika.kundina @gmail.com

INTRODUCTION

Myocardial revascularization by the method of
coronary artery bypass grafting (CABG) in combi-
nation with adequate drug therapy has a significant
effect on increasing the life expectancy in patients
with coronary heart disease (CHD) compared to
groups of patients receiving drug treatment only
[1]. It is the effectiveness of surgery in patients that
will determine survival and life expectancy. The
issue of preoperative assessment of CABG revas-
cularization effectiveness and risk stratification is
most relevant for the cardiac community. No
direct evidence for the role of myocardial viabili-
ty (MV) in direct evaluation of surgical revascu-
larization effectiveness has been obtained hereto-
fore [2—3].
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CASE RECORDS

META JOCJIIZKEHHS

IToOynyBaHHSI MaTeMaTUYHOI JIOTIT-MOAEJI JJIsI MOXKIU-
BOTO IIPOTHO3YBAHHS Pe3yabTaTy XipypriyHOTO JIiKyBaH-
HSI METOJIOM a0pPTO-KOPOHAPHOIrO IITYHTYBaHHS y Malli-
€HTiB pizHuX rpyn 3 IXC Ha miAcTaBi OLIHKYW XXUTTE31AT-
HOCTi Miokapja.

MATEPIAJIN TA METOJIN DOCIIIZKEHHA
HocmikeHHs Mae TapajleIbHO-TPYHNOBUI BiIKPUTHUI
IW3aiiH, € PEeTPOCIIEKTUBHUM 3 eJeMeHTaMM CTpa-
tn(ikaii, gKa 37ilicHIOBaIach 3a 0O3HaKaMU1 30epeKeH-
HS CUCTOJiuHOI (yHKILil giBoro nuiyHouka (JILI),
TUIOILI YpaxkeHHsI KOpOHApHOTro pycia, MoKa3HuKiB KM
B nepeaonepaliiHoMy mnepioai. Bci mauieHT 6yau ore-
pOBaHi XipypriyHMMM OpuTagaMu 3 BUCOKOIO KBajihi-
Kalli€lo KapmaiojoriuHux xipypriB (Oimbiie 15 pokiB
MpaKTUKW, BUIIA JliKapchka KaTeropis) 3aijsl MiHiMi-
3allii Jikapcbkoi moMuiku. Panmomizalist mpu popmy-
BaHHi BUOIpKM HE BUKOPUCTOBYBAJaCh.

Hns peanizalii mocTaBleHMX KIIIHIYHMX 3amad OyJIo
obctexeHo 62 xBopux Ha IXC, ceplieBy HeIOCTaTHICTh
(CH), 3i 30epexXeHO010 CUCTONIYHOI (DYHKIIIE€IO Ta 3 CUC-
TOJIYHOW JIUCGYKIi€, SKi IMPOXOAWJIM KJiHiKO-
iHCTpyMEHTAJIbHI OOCTEXKEeHHS Ta CTallioHapHe JIiKyBaH-
Hs1 B JlepxaBHilt ycraHoBi «lHcTtuTyT cepust MO3 Yk-
paiHu».

IMTauieHTn OyaM MOCIiIIOBHO OOCTEXEHi Ta BigiOpaHi
ISl TIPOBEIeHHsI peBacKyaspu3allii Miokapaa. JliarHo3
IXC BcTraHOBIIOBAaNIM Ha MiACTaBi KOMILIEKCY 0OCTe-
JKEHb, SIKi BKJIIOYAIX BUMipIOBaHHS apTepiailbHOrO THUC-
Ky, EKTI y 12 BinBegeHHsx, madopatopHi Tectr, ExoKIT,
KopoHapoBeHTpuKyaorpadito. [iarno3z IXC BcTaHOB-
JIIOBAJIM 3a cTaHmapTamMu €BpoNeiichbKOro TOBapHUCTBa
KapmaioJjoriB (2013 pik) [4].

Bci xBopi 00cTeXeHi B AuHaMilli NaTOJIOTiYHOTO MPo-
1ecy 10 Ta IIicisl XipypriyHoro JikyBaHHs. Bik XxBopux
ckyanas Big 40 1o 79 pokiB, cepemHiii Bik 00CTeKeHUX —
(59,6 £ 8,2) poxis.

Bci mamientn mignmmcyBanm moOpoBinbHY 3romy Ha
y4acTh Y KJIiHIYHOMY JOCJiIKeHHI, 1110 OyJ1a 3aTBEep/IKe-
Ha Kowmiciero 3 etuku HauioHaqbHOro yHiBEPCUTETY
oxopoHu 3a0poB’st (M. KuiB, YkpaiHa), Ta Oyau MOBi-
JTOMJIEHI TIPO MOXKJIMBI HACJigKM BBEAEeHHS pamiodapMm-
npenapatiB (PDIT).

Cepen gociimkeHnx XBopux 5 nauieHTiB (8,0 %) 3are-
peduyBaM HasiBHicTh iH(apkTy Miokapaa (IM). Ilepe-
BaxkHa OinbiicTh xBopux (50 mauienTtis; 80,7 %) manu
onuH IM B anamHe3i, 7 xBopux (11,3 %) manu asa IM. Y
5 XBOpUMX 3 TPYNU MepeHeCeHUX iHDapKTiB aHAMHECTUY -
HO OyB 3apeecTtpoBaHuii IM 6e3 maTosoriyHoOro 3yoLs
Q, vy 52 mauieHTiB — tpaHcMmypanbHuii IM. 35 (56 %)

OBJECTIVE

Building of a mathematical logit model for possi-
ble prediction of the outcome of surgical treatment
by the method of CABG in patients of different
groups with coronary heart disease based on MV
assessment.

MATERIAL AND METHODS

The study has a parallel-group open design, is ret-
rospective with the elements of stratification car-
ried out on the basis of preservation of the left ven-
tricular (LV) systolic function, coronary artery
lesion area, MV indicators in the preoperative
period. All patients were operated by surgical
teams with highly qualified cardiac surgeons (more
than 15 years of practice, the highest medical cat-
egory) in order to minimize medical error.
Randomization was not used in the sample forma-
tion.

To implement the set clinical tasks, 62 patients
with coronary heart disease, heart failure (HF),
preserved systolic function and systolic dysfunc-
tion, who underwent clinical and instrumental
examinations and inpatient treatment at the State
Institution «Heart Institute of the Ministry of
Health of Ukraine» were examined.

Patients were sequentially examined and selected
for myocardial revascularization. The diagnosis of
CHD was established on the basis of a set of exami-
nations, which included measurement of blood
pressure, ECG in 12 leads, laboratory tests, echocar-
diography, coronary ventriculography. The diagnosis
of CHD was established according to the standards
of the European Society of Cardiology (2013) [4].

All patients were examined in the dynamics of
the pathological process before and after surgery.
The age of patients ranged from 40 to 79 years, the
average age of the subjects was (59.6 * 8.2) years.

All patients signed a Voluntary Consent to par-
ticipate in a clinical trial, approved by the Ethics
Committee of the National Healthcare University,
Kyiv, Ukraine, and were informed of the possible
consequences of radiopharmaceuticals (RFPs)
administration.

Among the studied patients, 5 patients (8.0 %)
denied myocardial infarction (MI). The vast
majority of patients (50 patients; 80.7 %) had 1 M1
in past medical history, 7 patients (11.3 %) had 2
MI. 5 patients from the infarcts group had MI
without pathological Q wave, 52 patients suffered
transmural MI. 35 (56 %) patients had a variant of
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xBopux Manu BapianT CH i3 cucTtoniyHO0O aMC-
dyukuiero JIII 3 ppakuieto Bukunay (OB) 45 % i meH-
me. 27 (44 %) xBopux Majid 30€peXeHY CHCTOJIYHY
dyHkuito — ®B 46 % abo Ginble.

AKIII 6yno BuU3HA4YEHO, SIK MPIOPUTETHUN METOM
JIIKyBaHHS y HALi€EHTIB, 110 MaJIX TaKi MIOLLI ypa>KeHHS
KOPOHApHOIo pycja: KJAiHIYHO 3HAUYyIIUiA CTEHO3 Ipa-
BoO1 MiXumyHoukoBoi Tiiku (ITMILT) niBoi kopoHap-
Hoi apTepii (JIKA) 3 MOHO- Ta IBOCYTMHHUMM YpaxkKeH-
HSIMM KOPOHApHOTO pycja; MpU YypaXeHHi cToBOypa
JIKA 6inbme 50% 3 oynb-sskuMm SYNTAX score [5] Ta
BCi MalLliEHTH 3 TIOJIiICYAMHHUMU ypaxkeHHSIMU.

MCTI' npoBoauiau Ha KOMOiHOBaHiil ramMma-kKamepi
Infinia HawkeyeTM ¢ipmu GE (CILIA) 3 iHTerpOoBaHUM
KT i cneuianbHUM KapaioJIOTIYHUM MAKETOM IIPOTpaM.
HocnigkeHHsT MPOBOAMIN B peXrMax OZHO(MOTOHHOI
eMiciitHoi Komm'rotepHoi Tomorpadii (OP®EKT) Tta
O®EKT/KT 3 EKI-cunxponizauieo (Gated SPECT)
3a peKoMeHalissMu €BporeichbKoi acoliarii 3 SuepHoi
MEINLMUHU [6—7] 3 HU3bKOEHEPreTUYHNUM KOJIiIMaTOpOM
3 BUMCOKOIO PO3IIJIbHOIO 3MaTHICTIO. BuKopucToOByBaIM
POII *"Tc-MIBI (MeTOKCHi300yTUITI30HITPIIT) MOJIbCh-
koi dipmu Polatom. *™Tc-MIBI BBOIMIM BHYTPILTHBO-
BEHHO aKTUBHICTIO 555—740 Mbk. BciMm XxBopuM 1poBo-
g MCT B nuHaMili JiKyBaJbHUX 3aX0/iB (10 IpOBe-
neHHst AKII ta micas AKII). BukopuctoByBajiu o1HO-
neHHui mpotokoll — One Day Rest [8]. Bcworo mpose-
JeHo 124 cumHturpadiuHux pociimkeHHs. [1pu BUKo-
puctanHi *"Tc-MIBI edekTnBHA 1032 OMpPOMiIHEHHS
ckinamana 0,015 m3B/MBbk. CepenHst 103a OIpOMiHEHHS
nmopiBHIoBana 8,3—11,1 m3B. [Ipu BUKOprcTaHHI TEXHO-
qorii 3 KT-peKoHCTpyKIIi€l0 10 BUIIEBKa3aHUX e(deK-
TUBHMX 103 JOJABAIM JTO3W OIIPOMIHEHHS 3aJIesKHO Bil
KinbKOCTi 3pi3iB JJis1 KOoXHOro mnauieHTa. KinbkicTb
3pi3iB KonmBaznacd Big 8 mo 10. Jlo3a ormpoMiHeHHS CKJ1a-
nana 0,4 m3B Ha KoxeH 3pi3. CyMapHa 103a KoJMBajlach
Big 12 no 15 M3B, 1110 He BUXOIMJIO 32 TPAaHWYHi 3HAYEH-
Hs1 onmpoMiHeHHs xBopux Kareropii Al [9].

O06poobky manux MCI" mpoBoauin 3a JOITOMOTOIO PO-
06ouoi craHIii Xeleris, BAKOPMCTOBYIOUM MaKeTHU Kap-
nionoriyHux mporpaM Myovation Ta ECToolBox. s
KinbKicHOI ouinku 2KM BukopucTtoByBaiu TecT 50 % i
puie HakonnueHHst PDIT [10]. fAxwmo dikcauis PDIT
JopiBHIOBaJla abo Oyia Ginbmioo 3a 50 %, To Takuit
Miokapa BBaxanu kutte3gaTHuM (puc. 1). Ilicas
oliHkKM HakomudeHHs1 P®II B miokapai mpoBoauiIm
HaIiBKiJIbKICHUM aHaJli3 B CUCTEMi KOOpJAMHAT «OruJyaue
OKO» 3 BUKOPHUCTAaHHSIM 17-CerMeHTHOI MOJesi Mio-
kapaa JIII (puc. 2). OuiHky npoBoauau B Oajiax 1mo
KOXHOMY cerMeHTty Big 0 mo 4, mani miacymoByBaiu
JaHi.

heart failure with systolic LV dysfunction with an
ejection fraction (EF) of 45 % or less. 27 (44 %) pa-
tients had preserved systolic function with EF 45 %
or more.

CABG was identified as a priority treatment
method in patients with the following coronary bed
lesion areas: clinically significant anterior interven-
tricular branch (AIV) of left coronary artery (LCA)
stenosis with single- and two-vessel lesions of the
coronary artery; LCA trunk lesions greater than 50 %
with any SYNTAX score [5] and all patients with
multivessel lesions.

MSG was performed on Infinia HawkeyeTM
combined gamma-camera (GE, USA) with inte-
grated CT and a special cardiac software package.
The studies were performed in single-photon emis-
sion computed tomography (SPECT) and
SPECT/CT with ECG synchronization (Gated
SPECT) modes according to the recommendations
of the European Association of Nuclear Medicine
[6—7] with a high-resolution, low-energy collima-
tor. ®"Tc-MIBI (methoxyisobutylisonitrile) RFP
(Polatom, Poland) was used. *"Tc-MIBI was
administered intravenously with an activity of
555—740 MBq. All patients underwent MSG in the
dynamics of treatment (before CABG and after
CABG). One-day protocol (One Day Rest) was
used [8]. A total of 124 scintigraphic studies were
performed. When using “™Tc-MIBI, the effective
dose was 0.015 mSv/MBq. The average radiation
dose was 8.3—11.1 mSv. When using CT recon-
struction techniques, radiation doses were added to
the above effective doses depending on the number of
slices for each patient. The number of slices ranged
from 8 to 10. The radiation dose was 0.4 mSv for each
slice. The total dose ranged from 12 to 15 mSyv, which
did not exceed the exposure limits for AD category
patients[9].

MSG data processing was performed using Xeleris
workstation applying Myovation and ECToolBox
cardiology software packages. A test of 50 % and
above RFP accumulation was used to determine the
quantity of VM (viable myocardium)[10]. If RFP
fixation was equal to or greater than 50 %, such
myocardium was considered viable (Fig. 1). After
assessing RFP accumulation in the myocardium, a
semi-quantitative analysis was performed in the
«bull’s eye» coordinate system using a 17-segment
model of the left ventricular myocardium (Fig. 2).
The evaluation was performed in points from 0 to 4
for each segment, then the data were summed.
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PucyHoOK 1. BusHauyeHHs XXM 3
BUKOPUCTAHHAM KapaionoriyHux nporpam
Myovation Ta ECToolBox (mexa XM - dik-
cauis P®N 50 % i 6inbwe; y nayienta 51 %
mioKapaa HakonuuyTb PO Huxkue BCTa-
HoBJIeHOr0 piBHA, BignoBigHo XM - 49 %)

50

_»gj _-| N Figure 1. Determination of VM quantity

Threshold Percentage

using Myovation and ECToolBox cardiac pro-
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il Heahicy ) it Resien e A. MLl ation; 51 % of patient's myocardium accu-
145gm Ogm e 0gm pam B 1 45an mulates RFP below the established level;
et s s R i et VM is 49 % respectively)

PucyHoK 2. Cuctema KoopanHat «6u4yaye oko» npu HaniBKinbKicHOMy aHanisi pesynbrarie MCT

CermeHTn: 1 — nepegHbLo6a3anbHUi, 2 — 6a3anbHUN NepefHbONEPETUHKOBUM, 3 — 6a3anbHUN HUXKHBONEPETUHKOBUIA, 4 —
HUXHbOOA3anbHWN, 5 — 6a3anbHU HUXHbONATEPANbHUN, 6 — 6a3anbHUIN NepeaHbonaTepanbHUi, 7 — NnepeaHboMeianb-
HUIA, 8 — MefjianbHUIN NepeaHbONEPETUHKOBUM, 9 — MeajanbHU HUXKHBONEPETUHKOBUIA, 10 — HUXKHbOMEeaianbHui, 11 —
MefjanbHUIN HXKHBbONATePanbHUin, 12 — MedianbHUM NepeaHbonarepanbHnii, 13 — nepegHboanikanbHUi, 14 — anikanbHW
NepeTuHKOBUN, 15 — HMXHbOANiKanbHWUA, 16 - anikanbHWA naTepansHuiA, 17 — BepxiBka

Figure 2. «Bull's eye» coordinate system in the semi-quantitative analysis of MSG results

Segments: 1 — basal anterior, 2 — basal anteroseptal, 3 — basal inferoseptal, 4 — basal inferior, 5 — basal inferolateral,

6 — basal anterolateral, 7 — mid anterior, 8 — mid anteroseptal, 9 — mid inferoseptal, 10 — mid inferior, 11 — mid inferolateral,
12 — mid anterolateral, 13 — apical anterior, 14 — apical septal, 15 — apical inferior, 16 — apical lateral, 17 — apex

EKT -cunxpoHizalliss g03BoJisiia po3paxyBaTu (YHK- ECG synchronization allowed to calculate func-
mionanpHi mapamerpu JIL cepus, Taki sk KO, KCO, tional parameters of the left ventricle, such as
®B, YO, cucroniune nmorosmieHus JIII, axi Mmu Buko-  EDV, ESV, EE SV, left ventricle systolic thicken-
PUCTOBYBaJIM Ha HACTYITHOMY eTalli oOpoOKU pe3yib-  ing, used in the next stage of MSG results process-
tarie MCT [8]. ing [8].

ITicas1 peKOHCTPYKLii pagioHYyKTiTHUX (eMicCiiiHUX) 300- After reconstruction, radionuclide (emission)
paxkeHb TTpoBoavN iX moegHaHHsa 3 KT-300paxennsamu.  images were combined with CT images. During
IMpu nposeaenHi ODEKT-pekoncTpykuii KT-tpancmi-  SPECT reconstruction, CT transmission informa-
ciiiHa iH(opMallisi BAKOPUCTOBYBaJach JJIsl KOpeKllii eMi-  tion was used to correct emission information for
ciitHOi iHdopMaIllii g TompaBoK Ha mociabiieHHd  corrections for attenuation of radioactive signals
pamioakKTMBHUX CUTHAJIIB (ITOITpaBOK Ha aTteHyailiio) [9]. (correction for attenuation) [9].
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Pesynbratu po3paxyHKiB Ta rpadiuyHuii cchopMoBaHi
0e3nocepeHbO 3 MPOMUCIOBOTO CTATUCTUYHOTO KOM-
mekcy Statistica 10 ¢pipmm StatSoft [11].

PE3VIJIBTATU

EdexTuBHICTb JiKyBaHHS OOCIiIKyBajlach 3a IOKa3-
HUKOM KM TUISIXOM TIOpIiBHSIHHSI IBOX TTOB’SI3aHUX
BUOIpPOK XBOPUX «JI0» Ta «ITiCJIsh» JIIKyBaHHS, 1110 MaJlk
JEeCKPUNTUBHI CTaTUCTUKMU, SKi MpeAcTaBieHi Biamo-
BiITHUMM AiarpaMaMu po3maxy (puc. 3).

o nikyBaHHss KM y JOCHigXKEHUX XBOPUX B
MPOMIKOK MixX 25 % Ta 75 % KBapTWISIMM ITOTPATLISI -
i 34 xBopux (54,8 %), micast ikyBaHHS — 33 XBO-
pux (53,2 %). binbmi 3nauenHs KM 1o nikyBaHHS
Manu 15 xBopux (24,2 %), nicns nikyBaHHS — 12 XBo-
pux (19,3 %). MeHnurni 3HayeHHs 2KM 1o nikyBaHHS
Maiu 13 xBopux (21,0 %), micist mikyBaHHSTI — 17 XBO-
pux (27,5 %).

IloB’a3aHi BUOIpKM ITOCTIIKEHUX XBOPUX «IO» Ta
«ITiCJIs» JTIKyBaHHSI TTIOPiBHIOBAIMCS HemapaMeTpUIHUM
meronoM Binbkokcona (Wilcoxon Matched Pairs Test,
[12]), pe3yabTaTy 3aCTOCYBaHHS SIKOTO HaBeIEHi HUXKYeE.

YV rpyni go nikyBaHHSI cepeaHi 3HaueHHsT KM
nopiBHoBaiu 69,4 % (95 % 1l: 65,3 %; 73,5 %), a
micyig JTiKyBaHHS cKjanu 3HayeHHs 75,0 % (95 %/1:
70,8 %; 79,3 %).

B 1a61. 1 32 N no3HayeHO KiIbKiCTb HEHYJIbOBUX Pi3-
HULlb MK 2KM «110» Ta «ITic/Ist» JIIKYyBaHHS SIK BaJTiTHUX
CITOCTepeXKeHb JJISI 3aCTOCYyBaHHS TecTy BilbKoKcoHa;
T — cratuctuka Tecty HaBeAeHa B mo3HauyeHHi CimHi
3irens [13], 1o Bimobpaxkae BeTMUNHY pizHULI MixX 2KM
«J10» Ta «ITiCJIsl» TIKyBaHHS Ta MTOPiBHIOETHCS 3 KPUTUY-
HUMHU TaOJIMYHMMM CTaTUCTMKAMU. TaKMM YMHOM,
OCKiJIbKM po3paxyHkoBe 3HadyeHHs1 p = 0,0001 < 0,05,
MOXHa 3po0UTU OOIPYHTOBAHUIA BMCHOBOK, IO 3a-

The results of calculations and graphs are generat-
ed directly from the industrial statistical complex
Statistica 10 by StatSoft [11].

RESULTS

The effectiveness of treatment was studied by VM
indicator by comparing two linked samples of
patients «before» and «after» treatment, which had
descriptive statistics, represented by the correspon-
ding scatter diagrams (Fig. 3).

34 patients (54.8 %) got in the interval between 25 %
and 75 % quartiles by VM indicator before treat-
ment, compared to 33 patients (53.2 %) after treat-
ment. 15 patients (24.2 %) had higher values of VM
before treatment, compared to 12 patients (19.3 %)
after treatment. 13 patients (21.0 %) had lower val-
ues of VM before treatment, compared to 17 patients
(27.5 %) after treatment.

Linked samples of the studied patients «before»
and «after» treatment were compared using non-
parametric Wilcoxon test (Wilcoxon Matched Pairs
Test, [12]), the results of which are given below.

In «before treatment» group, the average values of
VM were 69.4 % CI 95 % [65.3 %; 73.5 %], com-
pared to ‘after treatment’ group with 75.0 % (95 %
CI: 70.8 %; 79.3 %).

In the Table 1, «N» indicates the number of non-
zero differences between VM «before» and «after»
treatment as valid observations for the use of Wil-
coxon test; T — test statistics are given in the Sidney
Siegel notation [13], which reflects the magnitude of
the difference between VM «before» and «after» treat-
ment and is compared to critical tabular values. Thus,
since the calculated value of p = 0.0001 < 0.05, it can
be reasonably concluded that the registered difference

Box & Whisker Plot
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Figure 3. The value of VM according to
descriptive statistics
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CASE RECORDS

Ta6nuusa 1

Pe3ynbratu nopisHaHHA XM (po, nicna) 3a T-kputepiem BinbkokcoHa

Table 1

The results of VM comparison (before and after) by Wilcoxon rank-sum test

KinbkicTb BanigHux cnocrepexenb, N
Number of valid observations, N

T — cratuctuka Tecty
t-test statistics

p-value

56

136,0

0,0001

peecTpoBaHa Pi3HUI MK ITOKa3HUKaMu KM «1o» Ta
«ITiCJISI» JTiIKyBaHHSI € CTATUCTUYHO 3HAYYILIOIO.

3a3HaynMo, 110 TecT BilbKoKCOHAa BUKOPHCTOBYBaBCS
HaMM $IK ajJbTepHaTuBa MapHoro #-tecty CThloIeHTa, y
3B’s3KY 3 BiaxwieHHsM rinote3n HO mpo y3romkeHHs 3
HOpPMaJIbHUM 3aKOHOM PO3MOAilTY Pi3HMLII MiXK CepeaHi-
MU 3HaueHHAMU 2KM B Ipymax «10» Ta «ITicJIish» JTiKyBaH-
Hs. JIJ1s TiepeBipKM BKa3aHOI BUIIE TilOTE3U Y3TOIXKe-
HocTi 3actocoByBaBcs W-kputepiii Ilanipo—Binka
(Shapiro—Wilk test: W = 0,941445, p = 0,0053 < 0,05) ta
tect Jliniedopca (Lilliefors test: p < 0,01) [14].

Ockinbky Ha 3MiHM B KM, 1110 BUBHAYEHO HAMM $IK
BUMIipIOBaJIbHUI JIiKyBaJbHUI €(eKT, HanpsIMy BILJIMBa-
I0Tb PiI3HOMAaHITHI (PYHKLiOHAAbHI YMHHMKU CEpLIEBOI
JTiSTLHOCTI, Hajgadi JOCHiZKyBaBCs CTYIiHb IXHBOTO
BIIMBY Ha KM micys JikyBaHHS.

IToOGynoBaHa OaraTtodakTopHa perpeciiiHa MoOJEJb,
110 BigoOpaxa€e CTaTUCTUYHO 3HAYYyILIMi BIUIMB Ha
edexT nikyBaHHs (KM Tmicias nikyBaHHS) TaKUX MTOKa3-
HUKIB cepueBoi mismibHOCTI, sk @B JIII (%), mioma
ypaxkeHHsI KOpoHapHOro pycja Ta piBHS KM 10 Jiky-
BaHHS. CTaTUCTUYHI XapaKTePUCTUKM 3aIIPOTTOHOBAHOL
MOJIeJi OLIiHIOBAIKUCS METOAOM MaKCUMAaIbHOI MpaBIo-
noaioHOCTI Ta HaBeAeHi HUXKYe B Ta0. 2.

V 1aba. 2 npeacTaBieHi perpeciiiHi KoegillieHTH MO-
neni — Param;, mo € cratuctuano 3Hauyimmu (p < 0,05),
ixHi cranmaptHi moxuoku Std.Err Ta BianoBigHi /-cTaTrc-
Tk CThIOJEHTA.

Ta6nuusa 2

between VM indicators «before» and «after» treat-
ment is statistically significant.

It should be noted that Wilcoxon test was used as
an alternative to Student’s paired ¢-test, due to the
rejection of HO hypothesis about the agreement
with the normal distribution law of the difference
between the mean values of VM in the «before»
and «after» treatment groups. To test the above-
mentioned consistency hypothesis, Shapiro—Wilk
W-test (W = 0.941445, p = 0.0053 < 0.05) and
Lilliefors test (p < 0.01) were used [14 ].

Since the changes in VM, defined here as a
measured therapeutic effect, are directly influ-
enced by various functional factors of cardiac
activity, the degree of their impact on VM after
treatment was further investigated.

A multivariate regression model, that reflects a
statistically significant effect of such cardiac activ-
ity indicators as LV EF (%), coronary bed lesion
area and VM level before treatment on the treat-
ment response (VM after treatment), was built.
Statistical characteristics of the proposed model
were evaluated by maximum likelihood method
and are given below in Table 2.

Table 2 presents model's regression coefficients
of the model Param;, which are statistically signif-
icant (p < 0.05), their standard errors (Std. Err)
and the corresponding Student’s 7-test statistics.

CraTucTukm perpecinHoi moaeni Bnnusy Ha edekt nikyBaHHA (JKM nicna nikyBaHHA)

Table 2

Statistics of the regression model of the effect on treatment response (VM after)

dakTop BNAUBY

i Perpeciiitnii koedilieHT

Factor of influence Homep dakTopa Regression coefficient Std. Err t p
Factor No. Param;

XM (%) no nikyBaHHs 1 -2,73 0,22 -12,45  0,0000

VM (%) before treatment

Mnowwa ypaxeHHs KOPOHAPHOTO pycna A0 NiKyBaHHSI 2 0,2469 0,0716 3,45 0,0010

Coronary bed lesion area before treatment

®B LU (%) 3 0,3411 0,0698 4,88 0,0000

LV EF (%)
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3a3HauMMO TaKOX, 110 MOOyJAOBaHa perpeciiiHa Mo-
JIeJIb XapaKTepU3YEThCS JOCUTh BUCOKWM IUIsI OiocTa-
TUCTUYHUX JOCIIIKEHb amalTOBaHUM Koe@illiEHTOM
nerepminaiii Adjusted R? = 0,893 (F = 173,4; p < 0,001)
[15].

IIporHocTryHa IKiCTh MOJEJI TT0Ka3aHa Ha puc. 4, Je
CylIiJIbHA JIiHis1 BiIMOBigAa€ BUMAIKY, KOJU BUMipIOBaJlb-
Ha KM micns nikyBaHHS 30ira€Tbesl 3 1Oro MporHO30M
3a MOZEJLITIO.

HonaTkoBo 3BEpHIMO yBary, 110 3rajlaHa BUILE per-
pecist 0yayeTbCs CTOCOBHO 3ajiexXKHOo1 3MiHHO1 2KM Tics
JIIKyBaHHSI, 1110 MOIepeIHbO 3a3HAE JIOTIT-MePEeTBOPEH-
HS HACTYITHOTO BUINISIAY (Ha puc. 4 ITO3HAYEHO SIK
Dependent variable: LN Moai — ZKutTte3naTHiCTb Mio-

Kappa Ticlist):
1- )KII/Q
XM

B pesyabraTi Takoi TOTOXHOI TpaHchopMallii po3riisi-
JIA€EThCS PiBHSIHHSI perpecii, sike € JIiHIMHUM BiZHOCHO
HoBoi 3MiHHOI LN Moai — 2KuTre3gaTHicTh Miokapaa
micJig, a came:

LN Mogi — Xutte3natHicts Miokapaa nicns = In(

3
LN Moz — XuTre3aarnicrs miokapaa nicns =y Param; A;
i=1

ne Param; — perpeciiini koedilieHTH 3 TabI. 2, IO
BiATIOBinaIOTh NpeankTopaM (pakropam) BIIUBY Ha pe-
3yJbTaT JIiKyBaHHSI, MO3HAYEHUM BiAMOBIAHUM iHIEK-
coM I; 3HaYeHHS A;— € 3HaYEeHHSIMU BiAMOBIIHMX IT0-
Ka3HUKIB (PYHKIIOHATbHUX YNHHUKIB CEPIIEeBOi TislIb-
HOCTI, TAaKUX SIK

> KM (%) no nmikyBaHHST — Aj;

> TI011a YpaXKeHHS KOPOHAPHOTO pycia — A;

> OB JII (%) — As.

It should be noted that regression model built is
characterised by a sufficiently high for biostatisti-
cal studies adjusted coefficient of determination
(Adjusted R*= 0,893 (F = 173,4; p < 0,001)) [15].

Predictive significance of the model is shown in
Fig. 4, where the solid line corresponds to the case
when MV measured after treatment coincides with
its prognosis for the model.

Additionally, it should be noted that the above-
mentioned regression is based on the dependent
variable of myocardial viability after treatment,
which is previously subjected to a logit transforma-
tion of the following type (Fig. 4 is marked as
Dependent variable: LN Modi — Myocardial via-
bility after):

LN Modi — Myocardial viability after = ln( ’ l'”:,M )

As a result of such identical transformation,
regression equation which is linear as regard to a
new variable is considered LN Modi — Myocardial
viability after, namely:

3
LN Modi — Myocardial viability after = ZParam,»A,-
i=1

where means regression coefficients from Table 2,
corresponding to the predictors (factors) of influ-
ence on the treatment outcome, denoted by the
corresponding index; values are the values of the
corresponding indicators of functional factors of
cardiac activity, such as:

> MV (%) before treatment — Ay;

> Coronary bed lesion area — Ay;

> LV EF (%) — As.

Observed Values vs. Predicted
Dependent variable: LN Mogi-KnutTteagaTtHicTb Mmiokapaa nicns

Predicted Values

PUCYHOK 4. 3HaueHHa XXM 3a gaHumu
AECKPUNTUBHOT CTaTUCTUKU

-40 -35 -3,0 25 -2,0 -1,5 -1,0 -0,5 0,0 0,5
Observed Values

10 | Figure 4. MV value according to descrip-
tive statistics
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ToMy MOpOTrHO3HI PO3paxXyHKW OUiKYyBaHUX 3HAYEHb
KM micng niKyBaHHSI MalOTh 3[AiMCHIOBATUCS 3a HEJli-
HiHOO JIOTiT-3a/IEXKHICTIO, 1110 OyJia OTpUMaHa TOTOXK-
HiM IIepeTBOPEHHSIM 3a JOMOMOIOK0 MPOLEAYPU MOTEH-
IiIOBaHHS, HACTYITHOTO BUILY:

3
MporHo3 XM icnia nikysants = (1+exp’y  Param; A; )" (1)
=1

OnucaHa BUIIE perpeciiiHa 3ajlexXHicThb (1) MixX Tpbo-
Ma BU3HaYE€HUMMU BUIlle (PYHKIIOHATbHUMNA YUHHUKAMM
CepLIeBOI AiSIJIBHOCTI J10 JIiIKyBaHHSI 1 TiKyBaJIbHUM edeK-
TOM — 3MiHO10 KM, Ha Hallly AyMKY, MOXKe pO3TJsiaaTr-
csl K iaTHOCTMYHA MOJEJb, 110 IPOTHO3YE pe3yIbTaT
JIIKyBaHHSI.

IIpu upboMy npoueaypa 30MpaHHS JaHUX JJIsl BKa3aHO-
ro JOCIiIKeHHS BimOyBa€eTbCs TaK camo, K i caM Mpo-
1iec TPOTrHO3yBaHHS 3a perpeciiiHoo moaemwnio (1), gk
OIMMCAHO HILKYE.

PosrnstHemo xBoporo b. 39 pokiB 3 miarHozom IXC,
nocTiHGapKTHUN Kapaiockiaepo3 (B 0a3i gaHuX, sKa
YMOBHO BBaXKa€ThCsI BilMOBiAHOIO ajib(a-BUOIPKOIO).

Cnouatky BusdHayaemo MCI' no 1ikyBaHHSI:
> KM no nikyBanus — 49%
> [1noma ypaxkeHHsI KOpOHapHOTro pycia — 3 (MyJIbTU-
CYIWHHE YPaXKeHHS)
> OB no nikyBanusa — 31%

3 maHuX TabauWIi 2 BUOMpPAaEMO perpeciiHuil Ko-
edpiuient Param, = -2,73, axuii Binnosinae 2KM no
JiKyBaHHs, KU craHoBUB 49% a6o 0,49, ToOTO
3HaueHHd A1 = 0,49. B pe3syabTati MaeMo 100yTOK
-2,73 x0,49 = -1,3377.

AmHajoriuHo 11 mokasHuka «I1nola ypaxkeHHsI Kopo-
HapHoro pycia 10»: Param, = 0,2469, Toxi BignosigHuii
no6yTtok 0,2469 x 3 = 0,7407

Toni i niag dakropy BBy «DB (%) mo» tak camo
pospaxoByemo 106yTok 0,1057.

Po3paxyeMo cymy 3HailneHUX 100YTKiB:

3
E Param; A= -1,3377 + 0,7407 + 0,1057 = -0.4913
i=1

Hani BupaxoByeMo ekcroHeHTy Bin -0,4913 ta min-
craBiasgeMo B popmyny (1), 1o Hagae TaKUil pe3yIb-
TarT:

IMporxo3 XM nicns nikyBarHs = (1+e%4%)" = 0.62 (or 62 %)

Jlrs octatouHOT1 (pikcarii KIiHigHOTo e(eKTy BifI JTiKy-
BaHHS OKPiM O4iKyBaHOTO ITPOTHO3HOIO 3HAYEHHS CJIi[I
po3paxyBaTH IOBipYi iHTEpPBAIN TAKOTO MPOTHO3Y.

Tomy pociniguMo Oifbll AETaJbHO PE3yJbTaT IPOr-
HO3YBaHHS 3 ypaXyBaHHSIM JOBipuuX iHTepBajiB KO-

Therefore, predictive calculations of the expect-
ed MV values after treatment should be carried out
on a nonlinear logit dependence, obtained by
identical transformation using the potentiation
procedure, as follows:

3
VM prognosis after treatment = (1 +epoParamI- A" (1)
i=1

The above-described regression relationship (1)
between the three above-defined functional factors
of cardiac activity before treatment and the thera-
peutic effect in the form of the change in MV, in
our opinion, can be considered as a diagnostic
model that predicts treatmentoutcome.

For this purpose the data collection procedure
for this study happens exactly as the prediction
process according to the regression model (1), as
described below.

Let’s consider a patient B. 39 years (CHD, postin-
farction cardiosclerosis in the database, which is con-
ventionally considered the respective alpha sample).

First, let’s determine the MSG before treatment:
> VM before treatment — 49 %
> Coronary bed lesion area — 3 (multivessel
lesion)
> EV before treatment — 31 %

The regression coefficient Param, = -2.73 that
corresponds to the VM before treatment, which
was 49 % or 0.49, i.e. the value 4; = 0.49 is cho-
sen from Table 2. As a result, there is the prod-
uct -2.73 x0.49 = -1.3377.

Similarly for the indicator «Coronary bed lesion
area before»: Param; = 0.2469, then the corre-
sponding product is 0.2469 x 3 = 0.7407

Then the product of 0.1057 is calculated for
influencing factor «EV (%) before».

The sum of the products found is calculated:

3
E Param; A= -1.3377 + 0.7407 + 0.1057 = -0.4913
i=1

Next, the exponent from -0.4913 is calculated
and substituted in formula (1), which gives the fol-
lowing result:

VM prognosis after treatment = (1+e°4')"= 0.62 (or 62 %)

In order to finally fix the clinical effect of treatment,
confidence intervals of such prognosis should be cal-
culated in addition to the expected prognostic value.

Therefore, the result was investigated in more detail
taking into account confidence intervals for model’s
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Ta6nauusa 3
DoBipui iHTepBani koediuieHTiB perpeciitHoi moaeni (1)

Table 3

Confidence intervals for model’s regression coefficients (1)

Perpeciiituii koediljeHT

dakrop BNAUBY
Factor of influence

Parami

Regression coefficient

I'panuui 95 % poeipyoro iHTepBany ans
koediuientis Param: mopeni (1)
95 % confidence interval limits for model’s

Parami coefficients (1) Param:
XM (%) no 2,73 -3,1729 -2,2942
VM (%) before treatment
MnoLwa ypaxeHHs KOPOHAPHOrO pycna A0 NiKyBaHHS 0,2469 0,1037 0,3901
Coronary bed lesion area before treatment
®B JIL (%) 0,3411 0,2014 0,4808
LV EF (%)

edillieHTiB MoIei, SIKi TaKOK OYJIM OLliHeHi B IIpolieci
CTBOpPEHHS perpeciiiHoi moneni (1) Ta HaBeneHi B
Tabi. 3.

B pe3yabraTi aHaNIOTiYHUX pO3paxyHKiB, HAaBeIEHUX BU-
11Ie, OCTaTOYHUI MPOTHO3 BeanunHU KM 1icis oneparii
3a Mozeio ckiagae 62 % (95 %A1: 45,1 %; 76,5 %). [1pu
LIbOMY JI0 oIlepallii 3apeecTpoBaHa BeauurHa 2KM ckiia-
nana 49 %, a 3a ganumu MCI micis oneparii pakTuy-
Huit mokasHuk 2KM craHoBuB 51 %.

TakyM 4YMHOM, B IIbOMY BUITaJIKy 32 MOJEJUTIO IIPOTHO-
3YETHCS MO3UTHUBHUIM JTiKYyBaAbHUMI €(PeKT, IKUi MiaTBe-
PIKYETHCS (PAKTUUHUMU CIIOCTEPEXKEHHSIMU 3 BigHOC-
HUM BiIXUJIeHHIM nporHo3y 17,8 %

OBI'OBOPEHHA PE3VYJIBTATIB

B pesyinbrarti npoBeneHOro HaMu napajeibHO-TPyIIOBOIO
JOCTiIKEeHHST BiIKPUTOIrO OM3aiiHy BCi MalliEHTU CTpa-
TUGIKYBATUCS 3a MTOKa3HUKAMM 30€pekKeHHSI CUCTOJIY-
Hoi pynkuii JIL (OB = 46 % i 6inblie) abo AucyHKIT
(®B = 45 % Ta MeH11Ie), TUIOLI ypaXkeHHsI KOPOHAPHOIO
pycia cepis (KJIiHIYHO 3HAYYIIUMA CTEHO3 IIpaBoi
MixinTyHoukoBoi riiku (ITMIII) niBoi KopoHapHOi ap-
tepii (JIKA) 3 MOHO- Ta IBOCYAMHHUMM YPaKEHHSIMU KO-
POHApHOro pycja; Ipu ypaxkeHHi croBoypa JIKA OGinbliie
50 % 3 oynb-sikum SYNTAX score [S] Ta Bci mauieHTH 3
MOJTICYIUHHMU YPaXKeHHSIMH) i ToKa3HuKa 2KM.

BciM rpymam mauieHTiB OyJO0 MPOBEAEHO TEXHIYHO
«igeanbHe» XipypriuHe BrpyyaHHst AKIII, 1o yHeMoX-
JIMBITIOBAJIO JIIKAPCHKY MTOXUOKY.

Hamu noseneHo, 110 e(EeKTUBHICTh MPOBEACHHS pe-
BacKyJsipu3alii 3a rnmokasHukom KM y mapaneabHUX
rpymnax Ipuy IMOpiBHSHHI HellapaMeTpUUYHUM METOAOM
BinbkokcoHa maja CTaTUCTUYHO 3HAUYILIMKA MO3UTUB-
Huit pesyabtaT (p = 0,0001 < 0,05), o 6yjo nepesipe-
Ho TectoMm Jliniepopca ta W-kputepiem Illamipo—
Binka.

coefficients, which were also estimated in the process
of regression model creating (1) and are given below
in Table 3.

As a result of calculations, similar to those given
above, the final prognosis of VM value after surgery
according to the model is 62 % (95 % CI: 45,1 %;
76.5 %). Thus, the registered VM value before
operation was 49 %, and after operation the actual
VM value was 51 %, according to MSG.

Therefore, in this case, the model predicts a pos-
itive therapeutic effect, confirmed by actual obser-
vations with a relative deviation of the prognosis of
17.8 %.

DISCUSSION

In our parallel-group open design study, all
patients were stratified according to the preserva-
tion of the left ventricular (LV) systolic function,
(of 46 % or more) or dysfunction (of 45 % or less),
coronary bed lesion area (clinically significant
anterior interventricular branch (AIV) of left coro-
nary artery (LCA) stenosis with single- and two-
vessel lesions of the coronary artery; LCA trunk
lesions greater than 50 % with any SYNTAX score
[5] and all patients with multivessel lesions) and
myocardial viability.

All groups of patients underwent technically
«ideal» CABG surgery, which precluded any med-
ical error.

It was proved, that the efficiency of revascu-
larization in terms of myocardial viability in
parallel groups when compared using nonpara-
metric Wilcoxon test, had a statistically signifi-
cant positive result (p = 0.0001 < 0.05), which
was verified by Lilliefors test and Shapiro—Wilk
W-test.
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3a JaHMMU HAIIOro JOCiIXKEHHs, Ha MoKa3HUK KM
MicJ1s1 IPOBEACHOIO XipypriyHOro JiKyBaHHSI YMHWIN CTa-
TUCTUYHO 3HAYYIIMI BIUIMB TaKi MOKA3HUKU, SIK: (pak-
wist Bukuay JIL, mioia ypaskeHHsI KOpOHAPHOTO pyciia
ta 2KM 110 mpoBeIeHOro OIepaTUBHOIO BTPYYaHHSI.

3a pesyabTaTaMu IIPOBEICHOTO aHalizy HaMu OyJjia
3alpONOHOBAHa perpeciiiHa Mojesb, MOKa3HUKU SIKOI
OLIIHIOBAJIUCA METOAOM MaKCUMaJbHOI IPaBAOIoi0-
HocTi. Mojep xapakTepu3yBajaacs BUCOKUM alanToBa-
HUM KoediientoM nmerepminauii Adjusted R? = 0,893
(F=173,4; p <0,001) [15], 1110 ZO3BOJMIIO HAM 3aIIpPO-
MOHYBAaTH JIOTIT-MOIE/b 33151 PO3paxyHKy IOKa3HMKa
KUTTE3MATHOCTI MioKap[a y pi3HMX T'pyM MalliEHTIB IIIe
JIO TIPOBEIEHHS OIepaTMBHOTO BTPYYaHHS 3 ypaXyBaH-
HSIM JIOBipUMX iHTEpBaJiB.

JaHuii MeToa po3paxyHKy 3a JOIMOMOTOIO perpeciiiHoil
JIOTIT-MOJie]li HaMKU OyJIO 3alporOHOBAHO BIIEpIIE, B
JIITepaTypHUX JKepeiax He 3yCTpivaluch NOAiOHI MeTO-
IVUKW PO3paxXyHKy TMepemorepaiiifiol e(peKTUBHOCTI
MPOBEACHHS ONePaTUBHOIO BTPYYaHHS 3 TIPUBOY JIiKY-
BaHHs [XC y nmaii€eHTiB pi3HUX TPYIL.

PospobiieHa HaMu perpeciiiHa JIoriT-MoJeb, Bpaxo-
BYIOUM 11 CTATUCTUYHY JOBEJIEHY HOCTOBIPHICTb, MOXE
OyTM TipeacTaBjeHa Y BUIJISIAI HAITMCAHOI ITPOTrpaMu JIJist
MEePCOHAJIBHUX KOMIT IOTEPIB i MOXe BUKOPUCTOBYBATH -
cs JIiKapsIMU KapJioJOriYHMX CIIeliaIbHOCTE ISl pO3-
paxyHKy e(eKTUBHOCTI MpPOBEACHHS ONepaTUBHUX
BTpyyaHb mauieHTam 3 IXC.

BUCHOBKU

JlaHe HayKoBe IOCJIIXKEHHSI I03BOJISIE MOOYIyBaHHS
JIOTIT-MOJIei AJIsl IPOTHO3YBAaHHSI OUiKyBaHOI'O pe3yJib-
TaTy XipypriqyHoOro JiKyBaHHS illIeMi4YHOI XBOPOOU CeplIst
y MAaLi€HTIB pi3HUX IPYI: 3i 30epeXeHOo0 (YHKIIEI
JIIBOTO IIIYHOUYKA Ta IUCQYHKIIIEIO, 3 Pi3HOIO TIOMIEIO
ypaxXeHHSI KOPOHAapHOro pycia: (0IHO- Ta ABOCYAMHHE
ypaxenHs [TMILT JTIKA), ypaxenns JIKA 50 % i Ginb-
111 Ta MYJBTUCYIMHHE YPaKeHHsI, a TAKOX 3aCTOCYBaH-
HsaM HeinBa3uBHOI MeToguku O®EKT ta OOEKT/KT,
110 JTO3BOJISIE OLIHUTH Oa3ajbHUI MepeaorepaliiHui
piBeHb 2KM. Bci mapamMeTpu € CTaTUCTUYHO 3HAYYILIUMU
IUTS. TIPOTHO3YBAHHS pe3yJbTaTy JiKyBaHHS i came
MOENHAHHS LMX MapaMeTpiB B JIOTIT-MOJEJi J03BOJISIE
OTpHMMaTHU IPOTHO3 3 BHCOKOIO CTAaTUCTUYHOIO JOC-
TOBipHICTIO.

CMUCOK BUKOPUCTAHUX OXEPEN

1. Coronary-artery bypass surgery in patients with ischemic cardiomy-
opathy / E. J. Velazquez, K. L. Lee, R. H. Jones et al. N. Engl. J.
Med. 2016. Vol. 374. P. 1511-1520. doi: 10.1056/
NEJMoa1602001.

According to our study, the indicator of myocar-
dial viability after surgery was statistically signifi-
cantly affected by such indicators as: LV ejection
fraction, coronary bed lesion area and myocardial
viability before surgery.

Based on the results of our analysis, we pro-
posed a regression model, the indicators of which
were estimated using maximum likelihood
method. The model was characterized by a high
adjusted coefficient of determination (Adjusted
R?=0.893 (F = 173.4; p < 0.001)) [15], which
allowed us to propose a logit model for myocar-
dial viability calculation in different groups of pa-
tients before surgery, taking into account confi-
dence intervals.

This method of calculation using a regression
logit model was proposed by us for the first time,
there were no similar methods for calculating the
preoperative effectiveness of surgery for the treat-
ment of coronary heart disease in patients of dif-
ferent groups described in the literature.

Taking into account its statistically proven reli-
ability, the regression logit model developed by
us can be presented in the form of a written pro-
gram for personal computers and can be used by
cardiology physicians to calculate the effective-
ness of surgery for patients with coronary heart
disease.

CONCLUSIONS

This scientific study allows to build logit model to
predict the expected outcome of coronary heart
disease surgical treatment in patients of different
groups: with preserved left ventricular function
and dysfunction, with different coronary bed
lesion area: (single- and two-vessel lesions of ante-
rior interventricular branch of LCA, 50 % and
more LCA lesion and multivessel lesions, as well as
the use of non-invasive SPECT and SPECT / CT
techniques, which allows to assess the basal preop-
erative MV level. All parameters are statistically
significant for predicting the treatment outcome
and the combination of these parameters in the
logit model allows to obtain prognosis with high
statistical reliability.
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