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PECULIARITIES OF HEART RHYTHM DISORDERS AND VENTRICULAR REPOLARIZATION
STATUS IN PATIENTS WITH MYOCARDIAL INFARCTION WITHOUT ELEVATION
OF SEGMENT ST DEPENDING ON THE INDICATORS OF STRUCTURAL REMODELING
OF THE LEFT VENTRICLE

©V. Yu. Maslovskyi
National Pirogov Memorial Medical University, Vinnytsia

SUMMARY. Despite advances in the treatment of acute myocardial infarction in most developed countries, this
pathology remains the leading cause of morbidity and mortality. The search for opportunities to predict the develop-
ment of complications, study of remodeling processes and their impact on the development of electrical instability of
the myocardium is currently considered as a promising area of non-invasive diagnosis of myocardial infarction.

The aim - to establish the features of cardiac arrhythmias and the condition of ventricular repolarization in patients
with NSTEMI depending on the indicators of structural remodeling of the left ventricle.

Material and Methods. We conducted a comprehensive study of 200 patients with NSTEMI aged 38 to 80 years. All
patients were examined according to the current protocol of diagnosis and treatment of patients with acute coronary syn-
drome without ST-segment elevation and daily Holter ECG monitoring was performed for 3-5 days after hospitalization.

Results. An increase in the left ventricular myocardial mass index and a change in the geometric model are associ-
ated with an increase in the probability of developing myocardial electrical instability, in particular extrasystoles of any
topic and paroxysmal tachycardia. At the same time, changes in structural remodeling indicators did not reveal correla-

tions with ventricular repolarization disorders in the early NSTEMI period.
Conclusions. Evaluation of the indicators of structural remodeling of the ventricular myocardium in the early period
of NSTEMI allows to predict the risk of electrical instability of the myocardium and to carry out appropriate preventive

measures.
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Introduction. Improving the diagnosis and
treatment of myocardial infarction remains a priori-
ty in modern cardiology. First of all, this is due to the
leading role of this pathology in the structure of
overall and cardiovascular mortality worldwide [1].
Despite progress in the treatment of acute myocar-
dial infarction in most developed countries, this pa-
thology remains the leading cause of morbidity and
mortality [2]. The long-term prognosis of this cate-
gory of patients remains disappointing, primarily
due to the development of myocardial dysfunction
due to post infarction remodeling and the develop-
ment of prognostically unfavorable arrhythmias on
the background of electrically unstable myocardium
[3]. The search for opportunities to predict the de-
velopment of complications, study of remodeling
processes and their impact on the development of
electrical instability of the myocardium is currently
considered as a promising area of non-invasive diag-
nosis of myocardial infarction [4]. Such a form of in-
farction as myocardial infarction without ST-seg-
ment elevation is characterized by an unfavorable
long-term prognosis due to the development of
myocardial dysfunction, electrical instability of the
myocardium or the development of recurrent coro-
nary events [5].

The aim of the study was to establish the fea-
tures of cardiac arrhythmias and the state of ventri-
cular repolarization in patients with NSTEMI depend-

ing on the indicators of structural remodeling of the
left ventricle.

Material and Methods. We examined 200 pa-
tients with acute myocardial infarction without ST-
segment elevation (NSTEMI) aged 38 to 80 (mean
62.0+0.71, median — 62 and interquartile range — 55
and 70) years, who were hospitalized in the Munici-
pal Non-Profit Enterprise "Vinnytsia Regional Clini-
cal Medical and Diagnostic Center for Cardiovascular
Pathology" with urgent indications.

The criteria for including patients in the study
were:

1. verified NSTEMI, first diagnosed;

2.age up to 80 years;

3. the absence of contraindications to percuta-
neous coronary interventions and the use of the
main groups of pharmacological agents included in
the basic therapy of NSTEMI;

4. informed consent of the patient to partici-
pate in the study.

The criteria for exclusion from the study were:

1. STEMI, transferred in the past and recurrent
acute myocardial infarction;

2. age of patients 80 years and older;

3. the presence of sinoatrial or atrioventricular
block ll-1ll degree, implanted or the need for implan-
tation of an artificial pacemaker;

4. chronic heart failure NYHA-III, IV before the
incident of acute myocardial infarction;
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5. diseases of the respiratory system, kidneys
and liver, which were accompanied by signs of pul-
monary, renal and hepatic failure; anemic conditions
with a hemoglobin level below 110 g/L;

6. the presence of rheumatic and congenital
heart defects, idiopathic and inflammatory myocar-
dial lesions;

7. malignancies, severe neuropsychiatric disor-
ders, alcohol abuse;

8. the presence of contraindications to percuta-
neous coronary interventions and the use of the
main groups of pharmacological agents included in
the basic therapy NSTEMI;

9. reluctance and refusal of the patient to par-
ticipate in the study.

All patients were examined according to the
NSTEMI protocol [6] and daily Holter ECG monitor-
ing was performed for 3-5 days after hospitaliza-
tion.

All of the research corresponds to the principles
of the Declaration of Helsinki of the World Medical
Association.

Results and Discussion. We analyzed the fea-
tures of daily heart rate (HR) regulation, cardiac ar-
rhythmias and ventricular repolarization in NSTEMI
patients depending on: 1) the value of the left ven-
tricular myocardial mass index (LVMI) (LVMI<and>
115 g/m?) patients with NSTEMI); 2) values of the rela-
tive thickness of the LV myocardium (RWT<and>0.45 -
the value of the indicator taken as the median for the
total sample of patients NSTEMI).

It was found that in the group with LVMI>
115 g/m?, compared with the group with LVMI<115 g/m?
(Table 1), determined a significant increase in the to-
tal number of supraventricular extrasystoles (SE) per
day (1048 vs. 581, p=0,03) and, accordingly, their av-
erage number per 1 hour (44 vs. 24, p=0.03), the fre-
quency of cases with registration of asymptomatic
episodes of supraventricular tachycardia / atrial Ffi-
brillation (SVT/AF) per day (24.7% vs. 12,6%, p=0.03),
the total number of paired and group ventricular ar-
rhythmias (VE) per day (38 vs. 16, p=0.03) and the
total duration of episodes of ventricular tachycardia
(VT) per day (90 vs. 62 s, p=0.04).

Table 1. The structure of cardiac arrhythmias and the condition of ventricular repolarization in NSTEMI patients
depending on the value of the left ventricular myocardial mass index

Holter ECG (n=200) LVMI<115 g/m? (n=103) LVMI>115 g/m? (n=97) P
Total number of SE per day 581 (257; 1966) 1048 (442; 6831) 0.03
Average number of SE per 1 hour 24 (10; 81) 44 (18: 284) 0.03
SVT / AF episodes per day number of patients (%) 13 (12,6 %) 24 (24,7 %) 0.03
Total number of paired / group VE per day 16 (13; 34) 38 (21; 49) 0.03
The total duration of VT episodes per day, sec. 62 (44;92) 90 (70; 110) 0.04
SMI episodes per day, number of patients (%) 21 (20,4 %) 11 (11,3 %) Un
The average number of SMI episodes per day 2(1;4) 3(2;3) un
Total duration of SMI episodes per day, min 10 (7; 20) 15(12; 20) Un
Average background HR on SMI episodes, 1 min 122 (104; 134) 128 (97; 136) Un

Notes: 1. Comparison of percentages between groups was performed by the criterion x2, absolute values — by Mann-Whitney U test;

2.Un-unreliable (p>0.05).

In turn, the analysis of Holter ECG results de-
pending on the value of RWT LV (Table 2) showed
that in the group of patients NSTEMI and RWT>0.45,
compared with RWT<0.45, there was a significant in-
crease in total SE during the study (989 vs. 566,
p=0.02) and, accordingly, their number per 1 hour

(41 vs. 24, p=0.02) and the frequency of cases with
registration >100 episodes of SE per 1 hour of study
(20.9 % vs. 10.0%, p=0.04). In turn, in the case of
RWT<0.45 there was a significant increase in the fre-
quency of cases with episodes of VT per day (17.8 %
vs. 8.2 %, p=0.04).

Table 2. The structure of cardiac arrhythmias and the condition of ventricular repolarization in NSTEMI patients
depending on the relative thickness of the left ventricular myocardium

Holter ECG (n=200) RWT=<0.45 (n=90) RWT>0.45 (n=110) P
1 2 3 4

Total number of SE per day 566 (250; 1500) 989 (419; 7103) 0.02
Average number of SE per 1 hour 24 (10; 62) 41 (18; 295) 0.02
Average number of SE per 1 hour >10, 40 (44.4 %) 54 (49.1 %)

. uUn
number of patients (%)
Average number of per 1 hour >100, 9(10.0 %) 23 (20.9 %)

. 0.04
number of patients (%)
Episodes of VT per day, number of patients (%) 16 (17.8 %) 9 (8.2 %) 0.04
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Continuation of table 2

1 2 3 4
SMI episodes per day, number of patients (%) 16 (17.8 %) 16 (14.5 %) Un
The average number of SMI episodes per day 2(1;3) 3(2;4) Un
Total duration of SMI episodes per day, min 14 (7;18) 12 (9; 21) Un
Aver1agg background heart rate in SMI episodes 122 (100; 133) 126 (110; 136) Un
per 1 min

Notes: 1. Comparison of percentages between groups was performed by the criterion x2, absolute values — by Mann-Whitney U test;

2.Un -unreliable (p>0.05).

The study of the condition of ventricular repolari-
zation depending on the indicators of structural re-
modeling of LV did not reveal significant differences
inthe groupsLVMI<and>115g/m?and RWT<and>0.45.
Thus, the number and duration of silent myocardial
ischemia (SMI) episodes did not show significant dif-
ferences in all groups of patients studied.

Thus, the results of the analysis indicate only the
association of the frequency of registration of various
supraventricular cardiac arrhythmias (primarily, the
frequency and number of SE and transient episodes
of SVT/AF) with the difficulty of structural remodeling
of LV and the nature of LV geometry. It should be as-
sumed that the increase in LVMI as a marker of the
severity of structural remodeling of LV and RWT as a
marker of concentric LV model contribute to the de-
velopment of various supraventricular arrhythmias in
patients with NSTEMI.

According to a number of studies, increasing the
value of LVMI in various cardiovascular pathologies
contributes to the development of electrical instabi-
lity of the ventricular myocardium and acts as a trig-
ger for severe ventricular arrhythmias [7]. The results
of our study, which were conducted on a sample of
NSTEMI patients without severe structural myocardi-
al damage (median LVMI- 115 g/m? in the absence of
ejection fraction <40 %), confirm this fact, showing a
significant increase the total number of paired and
group VE per day and the total duration of transient
episodes of VT per day at LVMI>115 g/m?2. On the other
hand, it should be thought that the predisposition to
eccentric LV models (RWT<0.45) in NSTEMI patients
may contribute to the development of severe and
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prognostically dangerous ventricular arrhythmias, in
our study this was confirmed by a significant increase
in VT episodes per day (p=0.03).

At the same time, our data on the lack of cor-
relations between the state of ventricular repolari-
zation with different indicators of structural-geo-
metric remodeling do not coincide with the data of
other studies [8]. In our opinion, this is due solely to
the number of objects observed, because it is quite
logical that the probability of destabilization with in-
creasing the degree of structural remodeling of the
myocardium.

Conclusions. 1. An increase in the left ventricu-
lar myocardial mass index and a change in the geo-
metric model is associated with an increase in the
probability of developing myocardial electrical insta-
bility, in particular, extrasystoles of any topic and
paroxysmal tachycardia.

2. Changes in structural remodeling did not re-
veal correlations with ventricular repolarization dis-
orders in the early NSTEMI period.

3. Evaluation of the indicators of structural re-
modeling of the ventricular myocardium in the early
period of NSTEMI allows to predict the risk of elec-
trical instability of the myocardium and to take ap-
propriate preventive measures.
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OCOBJIMBOCTI MOPYLUEHb CEPLLEBOIO PUTMY TA CTAHY PENOJIAPU3ALLIT LUTYHOUKIB
Y NALIEHTIB NSTEMI 3AJIEXKHO BIA, MOKA3HUKIB CTPYKTYPHOIO PEMO/EJIFOBAHHA
J1IBOro WWJ1YHO4YKA

©B. 0. MacnoBcbKUM

BiHHUUbKUU HauioHanbHUl medu4yHul yHisepcumem imeHi M. I. [Mupozosa

PE3KOME. He3Baxkatoum Ha Nporpec y JikyBaHHi rocTporo iHbapkTy Miokapa B 6ibLLOCTi pO3BUHEHUX KpaiH, LA na-
TOJI0TiA 3a/INLLAETLCA JligepoM cepen NPOoBiAHNX NPUYMH 3aXBOPHOBAHOCTI Ta CMEPTHOCTI. [MOLLYK MOXJIMBOCTEN NPOrHO3Y-
BaHHA PO3BMTKY YCK/1aAHEHb, BUBYEHHSA MPOLECiB peMOo/ie/1H0BaHHA Ta iX BN/MBY Ha PO3BUTOK €/1eKTPUYHOT HecTabisibHOC-
Ti MioKap/ia B JAHWNI YacC pO3rNaAaeTbCA AK NEPCNeKTUBHUI HAMPAMOK HeiHBa3MBHOI iarHOCTMKM iHpapKTy Miokapaa.

MeTa - BCTaHOBUTM 0CO6IMBOCTI MOPYLLEHb CEPLIEBOrO PUTMY Ta CTaH PENo/IApM3aLlii LIYHOUKIB Y NauieHTiB 3 NSTEMI
33/1€>XKHO Bif} MOKA3HWKIB CTPYKTYPHOIO peMOE/TFOBAHHSA NiBOrO LLJTYHOUKA.

MarTepian i MeTogu. Hamn byno nposeaeHo KomniekcHe gocaigxeHHA 200 nauieHTie 3 NSTEMI y Biui i 38 no 80 po-
KiB. YCi naujieHTn ob6cTexeHi BiANOBiAHO A0 Ai0HOro NPOTOKOY AiarHOCTUKM Ta JIiKyBaHHSA NaLji€HTIB 3 rOCTPUM KOpOHap-
HUM CMHAPOMOM 6e3 eneBalji cermeHTa ST Ta npoBeAeHe Ao60Be X0/ITepiBCbKe MOHITOpPyBaHHA EKI npoTarom 3-5 AHiB

nicna rocnitanisauii.

Pe3ynbTaTun. 36i/blUeHHS iHAeKCy Macy Miokapaa MiBOro LyHOYKa Ta 3MiHa reoOMeTpMYHOT Moe/li acoLioTbca i3
NiABULLIEHHAM MMOBIPHOCTI PO3BMTKY MPOABIB e/1eKTPUYHOT HecTabisibHOCTI MioKapAa, 30Kpema, eKcTpacucToiii byab akoi
TOMIKM Ta NapoOKCM3MaJibHOI Taxikapaii. B TOM Xe 4ac, 3MiHW NOKa3HWKIB CTPYKTYPHOro peMOE/I0BAHHS HEe BUABWJIN KOpe-
NALIMHMX 3B'A3KIB i3 NOpYLLEHHAMM pPenoaspm3aLii LWaYHOUKIB y paHHboMY nepiogi NSTEMI.

BucHoBKM. OUiHKA NOKA3HMKIB CTPYKTYPHOro peMoestoBaHHA MioKapAa LWJIYHOUKIB Y paHHboMy nepiogi NSTEMI
[03BOJISIE NPOrHO3YBaTN PU3MK PO3BUTKY €/1eKTPMYHOT HeCTabiIbHOCTI Miokapaa Ta MpOBOANTM BiANOBiAHI NPodiNaKTUYHI

3axoau.

KJIFOYOBI CJIOBA: iHpapKT Miokapaa 6e3 enesalji cermeHTa ST, CTPYKTYPHO-TEOMETPUYHE PeMOesI0BaHHSA; No-

PYLUEHHS pUTMY.
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