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Abstract. Recently, there has been a tendency to increase the incidence of myocardial infarction without
elevation of the ST segment, which, according to some data, accounts for about half of all registered MI. The main
problem with this type of infarction is that the long-term prognosis in these patients remains unsatisfactory, and mortality
one year after the catastrophe is equal to or even higher than mortality from ST-segment elevation myocardial infarction,
which encourages continued predictors of unfavorable prognosis.

Objective: to determine the gender characteristics of the structural and geometric remodeling of the left ventricle
in patients with myocardial infarction without ST segment elevation.

Materials and methods. We conducted a comprehensive study of 200 patients 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).
The structural and functional state of the myocardium and types of left ventricular remodeling according to transthoracic
echocardiography were studied.

Results. Analysis of the obtained data shows that echocardiographic parameters in patients with NSTEMI
depending on gender did not reveal significant differences between different groups. The exception was the size of the
right atrium, which was significantly higher in the group of men compared to women with comparable values of the size
of the right ventricle and the ratio of the size of the left to the right atrium. Analysis of the nature of structural and
geometric remodeling of the left ventricle in general by groups showed that almost half of the subjects registered
concentric hypertrophy of the left ventricle. Concentric left ventricle remodeling was observed in one third of patients
and in other patients - normal geometry and eccentric left ventricle hypertrophy. Thus, it was found that concentric models
of left ventricle — concentric hypertrophy and concentric remodeling — were registered in the vast majority of patients
with NSTEMI. The latter can be explained by a significant proportion of hypertension which was identified by us in most
patients and, of course, contributed to the development of concentric models of left ventricle.

Analysis of the nature of structural and geometric remodeling of the left ventricle depending on gender showed
that in the group of men, compared with women, there was a significant increase in the incidence of concentric
remodeling. At the same time, in women, compared with men, there was a significant increase in cases of more severe
types of structural remodeling - concentric and eccentric hypertrophy.

Thus, we found that gender differences in echocardiographic parameters in patients with NSTEMI relate
exclusively to indicators of structural and geometric remodeling of the left ventricle. Signs of concentric and eccentric
left ventricular hypertrophy predominate in women, and indicators of normal geometry and concentric left ventricular
remodeling in men. This distribution of types of remodeling indicates a more severe course and unfavorable prognosis of
NSTEMI in women.

Keywords: NSTEMI, structural-geometric remodeling of the left ventricle, myocardial ischemia.

Introduction. Despite some progress in the
treatment of acute myocardial infarction in most
developed countries, this pathology remains the leader
among the leading causes of morbidity and mortality [1].
In Ukraine, cardiovascular disease is the leading cause of
death [2]. According to this indicator, our country remains
one of the world leaders. Nationally, mortality from
cardiovascular disease has increased by almost 8% over
the past 29 years: to 449,376 in 2019 and accounts for
64.3% of total deaths, while in 1990 there were 350,605
deaths from cardiovascular disease, which amounted to
56.5%, respectively [3]. The largest number of pre-
hospital deaths in people with acute myocardial infarction
is sudden death in the 1st hour of the disease [4]. More than
half of patients diagnosed with coronary heart disease die

suddenly. In approximately 30% of cases, sudden death is
the first manifestation of coronary heart disease and is
most often associated with malignant ventricular
arrhythmias (ventricular tachycardia or ventricular
fibrillation). Almost all cases of primary ventricular
fibrillation occur in the first 4 hours. acute myocardial
ischemia [5, 6]. Of great importance is the dissemination
of knowledge among the population (especially at risk of
acute myocardial infarction) about the specific symptoms
of the disease, which reduces the period from the first
symptoms to seek qualified medical care. A significant
contribution is made by cardiac medical examination,
which is used to select patients who are shown
pharmacological or surgical modification of coronary ar-
tery disease [7].
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The most important factor influencing the
activation of remodeling processes today is considered to
be tissue perfusion of the myocardium — the presence of
adequate microcirculation in the affected area. However,
regardless of the patency of the coronary artery that caused
the heart attack, at different levels of vascular damage and
the development of collateral blood flow, different
volumes of necrosis zone are noted. One of the most
typical consequences of common acute myocardial
infarction is left ventricle remodeling. The left ventricular
cavity loses its elliptical shape due to apoptosis of
cardiomyocytes and replacement of dead cells with
connective tissue, redistribution of volume load on the
intact myocardium. From the 1st to the 14th day of acute
myocardial infarction, the change in the geometry of the
left ventricular cavity is dominated by the process of
dilatation, then compensatory hypertrophy of the
unaffected myocardium comes to the fore.

Rationale for the study. Existing methods of di-
agnosis of NSTEMI make it possible to timely determine
the timing of percutaneous interventions for the timely
treatment and prevention of early complications of myo-
cardial infarction. The stratification of the risk of adverse
events, carried out on the GRACE scale, includes a large
number of clinical and instrumental indicators, a compre-
hensive analysis of which allows you to choose the optimal
time for invasive treatment. However, in our opinion, it is
quite reasonable to further search for additional predictors
of adverse course of NSTEMI, taking into account the gen-
der characteristics of structural changes in the myocar-
dium.

Aim is to determine the features of structural-
geometric remodeling of the left ventricle in patients with
myocardial infarction without ST segment elevation
depending on gender.

Materials and methods. We conducted a
comprehensive study of 200 patients 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 are urgent
demonstrations were hospitalized in the Municipal Non-
Profit Enterprise "Vinnytsia Regional Clinical Medical
and Diagnostic Center for Cardiovascular Pathology".

The criteria for including patients in the study
were:

1. Verified NSTEMI, first diagnosed. The inclusion of
only primary myocardial infarction (MI) was due to the
need to exclude the impact of previous coronary artery
disease and related structural post-infarction left
ventricular remodeling (LV) on the course of the disease;

2. age up to 80 years.

3. the absence of contraindications to percutaneous
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 participate in the
study.

The criteria for exclusion from the study were:
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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
11-111 degree, implanted or the need for implantation of an
artificial pacemaker;

4. chronic heart failure NYHA-III, 1V before the in-
cident of acute myocardial infarction;

5. diseases of the respiratory system, kidneys and
liver, which were accompanied by signs of pulmonary,
renal and hepatic failure; anemic conditions with a hemo-
globin level below 110 g/ L;

6. the presence of rheumatic and congenital heart de-
fects, idiopathic and inflammatory myocardial lesions;

7. malignancies, severe neuropsychiatric disorders,
alcohol abuse;

8. the presence of contraindications to percutaneous
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 participate
in the study.

Results. The results of the analysis of
echocardiographic parameters in patients with NSTEMI
depending on gender did not reveal significant differences
between different groups. The exception was the size of
the right atrium (RA), which was significantly higher in
the group of men compared with women (36 vs. 34 mm, p
= 0.02) with comparable (p> 0.20) values of the size of the
right ventricle (RV) and the ratio of the size of the left to
the right atrium (LA / RA).

The analysis of the nature of structural and
geometric remodeling of the left ventricle in the group as
a whole showed that almost half of the subjects were
registered concentric left ventricular hypertrophy (LVH) —
102 (51.0%). Concentric remodeling of LV (CR) was
observed in one third of patients — 67 (33.5%) and only in
17 (8.5%) and 14 (7.0%) patients — normal geometry (NG)
and eccentric LV hypertrophy (EG) in accordance.
Therefore, it was necessary to recognize the fact that
concentric models of LV — concentric hypertrophy and
concentric remodeling — were registered in the vast
majority of NSTEMI patients. The latter could be
explained by a significant proportion of hypertension,
which was determined by us in 85.5% of respondents and,
of course, contributed to the development of concentric
models of LV (Fig. 1).

Analysis of the nature of structural and geometric
remodeling of the left ventricle depending on gender
showed that in the group of men, compared with women,
there was a significant increase in the incidence of LV CR
(41.5% vs. 13.8%, p = 0.0002). At the same time, in
women, compared with men, there was a significant
increase in cases of more severe types of structural
remodeling of the left ventricle — CH (65.5% vs. 45.1%, p
=0.009) and EH (15.5% vs. 3.5%), p = 0.003).
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Fig. 1. The nature of structural-geometric remodeling of LV by Ganau in NSTEMI patients depending on

gender.

Notes: 1. The distribution of types of structural-geometric remodeling of the left ventricle is given in%: NG —
normal geometry, KR — concentric remodeling, KH — concentric hypertrophy and EH — eccentric hypertrophy;
2. Statistical significance of the percentage difference between the groups is calculated by the criterion y2.

Thus, the results of the analysis indicate that in
patients with NSTEMI in the absence of significant gender
differences in the values of standard echocardiography,
there are significant differences in the nature of structural
and geometric remodeling of the left ventricle by Ganau.
In addition, it was necessary to state the fact of more severe
structural remodeling of the left ventricle in women
compared to men, which was characterized by a significant
increase in severe and prognostically unfavorable variants
of remodeling — CH and EH of the left ventricle. The
obtained data provide an opportunity to allow the fact of
worsening and further prognosis of NSTEMI in female
patients.

Discussion. We have established certain patterns
that relate to remodeling indicators and have gender char-
acteristics. Previous studies of this category of patients
also found similar patterns in patients with Ml who under-
went percutaneous coronary intervention, and confirmed
differences in results between sex and age [8]. Age has a
stronger effect on the result in women than in men. Women
are more likely to have poorer overall survival, and older
women are at higher risk of heart failure after Ml.

Left ventricular (LV) changes after Ml include
complex interactions between cellular and extracellular
components under the influence of neurohumoral factors.
Treatment to prevent adverse LV remodeling and to stim-
ulate post-MI remodeling includes early revascularization,
pharmacotherapy of neurohormonal blockade, and ventric-
ular dyssynchrony therapy. Despite various definitions of
adverse LV remodeling studied by several imaging tech-
niques, the presence of an enlarged LV cavity and / or a
reduced ejection fraction is consistently associated with
poor clinical outcomes [9].

However, even outside the acute state, mecha-
nisms such as inflammatory signaling, extracellular re-
modeling, or proapoptotic signaling that promote
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postinfarction remodeling are regulated by mitochondrial
reactive oxygen species [10].

Conclusions:
1. It is established that gender differences in
echocardiographic parameters in NSTEMI patients relate
exclusively to indicators of structural and geometric
remodeling of the left ventricle.
2. In female patients, signs of concentric and eccentric LV
hypertrophy predominate, while in men — indicators of
normal geometry and concentric LV remodeling.
3. Such a distribution of types of remodeling suggests a
more severe course and unfavorable prognosis of NSTEMI
in female patients.
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Pe3tome. B octanHil gac criocTepiraeTbes TeHIE-
HIIiSL IO 3POCTAaHHS YacTOTH iH(apKTy Miokapma Oe3 eie-
Bailii cermenTa ST, skuii, 3a JESIKMMH JaHUMHM, CTAHOBUTD
ONMU3BKO TIOJOBHMHM BCiX 3apeectpoBarnx IM. OcHOBHa
mpobiieMa TaKoTo THITY iH(ApKTy MOJSATaE B TOMY, IIO
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JIOBTOCTPOKOBHH NPOTHO3 y IUX IAI[IEHTIB 3aJMIIA€THCS
HE3a/I0BIJILHUM, a CMEPTHICTh 4epe3 piK IIiCis KaTacT-
podu nopiBHIOE 200 HABITH IIEPEBUIILYE CMEPTHICTH BiJ iH-
(apkTy Miokapa 3 eneBamieto cermeHTa ST, 1110 CHOHYKa€e
JI0 TIPOAOBXKEHHS MOIIYKY TPEIUKTOPIB HECTIPUSTINBOTO
MIPOTHO3Y Nepediry 3aXBOPIOBaHHS.

Merta: BU3HAUNTH T€HIEPHI OCOOIMBOCTI Xapak-
TEpy CTPYKTYPHO-TEOMETPUYHOTO PEMOJICIIOBAHHS JIi-
BOTO IUTyHOYKa Y XBOPHX Ha iH(papKT Miokapaa Oe3 ere-
Barlii cermenTa ST.

Martepianu i merogun. Hamu Oyno mpoBeneHO
KoMITIeKcHe fociipkeHHs 200 mamienTiB i3 TOCTpUM 1H-
(hapkTom miokapna 6e3 eneparii cermerTa ST (IM6enST)
y Biti Big 38 g0 80 (cepemue 3HauenHs 62,0 + 0,71, memi-
aHa — 62 Ta IHTEepKBapTWILHUN po3max — 55 ta 70) pokiB.
JocnimkeHo cTpyKTypHO-(YHKIIOHAJIBHUI CTaH MioKa-
pZa Ta TUIM PEMOJICIIOBAHHS JIBOTO NUTyHOYKa 3a Ja-
HUMH TPaHCTOPAKAIBHOI eXOKapiorpadii.

Pe3ynbraTn. AHami3 OTpUMAaHUX NaHHUX CBIiJ-
YUTH MPO Te, 10 y XBopux Ha IM6enST 3a BiacyTHOCTI
3HAYyIIMX CTATEBUX BIMIHHOCTEH y BEJIMUMHAX CTaHap-
THHUX eXOoKapJiorpadiyHuX mapaMeTpiB CHOCTEPIraroThCs
JIOCTOBIPHI BIIMIHHOCTI B XapaKTepi CTPYKTYPHO-T€OMET-
PUYHOTO pEMOJICNIOBAaHHS JIBOTO ILTyHOUKa 3a Ganau.
Kpim toro, ciii 3a3Haunty (axT OLIbII BUPaXEHOTO CTPY-
KTYPHOTO PEMOJIEITFOBaHHsI JIIBOTO IIUTYHOYKA y )KIHOK T0-
PIBHSIHO 3 YOJIOBIKAMH, IO XapaKTepH3yBAIOCs 3HAUHUM
30UIBLICHHSIM TSDKKHX Ta MPOTHOCTHYHO HECTIPHATIMBUX
BapiaHTIB PEMOJICIIOBaHHS — KOHIIEHTPHYHOT Ta EKCIEHT-
pHUHOT rinepTpodii JiBOro NUTYHOYKA.

Kuarouosi cioBa: IM6enST, crpykrypHO-reome-
TPUYHE PEMOJEIIOBAHHS JIIBOTO LUTYHOYKA, 1IIeMis Mio-
Kapza.
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Pe3rome. B TeueHune mocieaHEero BpEMEHU Ha-
OroaeTcs TeHACHLUS POCTa YaCTOTHI HH(ApKTa MUOKa-
pna 6e3 sneBanuu cerMeHTa ST, KOTOPBIH, M0 HEKOTOPEIM
JTAHHBIM, COCTAaBIIICT OKOJIO ITOJIOBHUHBI BCEX 3apETUCTpPH-
poBarHbIX M. OcHOBHas pobiemMa TaHHOTO THIA HH(a-
PKTa COCTOHT B TOM, YTO JOJTOCPOYHBIN MPOTHO3 y 3THUX
MalMeHTOB OCTAETCSI HEY/IOBIETBOPUTEIBHBIM, 3 CMEPT-
HOCTh Yepe3 TOj Iocie KaTacTpodbl paBHA MM JlaxKe
MPEBBIIIACT CMEPTHOCTh OT MH(APKTA MHUOKapaa C dJie-
Bareit cermeHTa ST, 94T0 MOOYKIaeT K MPOIOIKEHHUIO
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TIOMCKA IIPETMKTOPOB HEOIArONpHUATHOTO IPOTHO3a 3a00-
JIeBaHUSL.

Lean: onpenenyTs reHIepHblE 0COOCHHOCTH Xa-
pakTepa CTPYKTYpHO-T€OMETPUYECKOTO DPEMOETHPOBa-
HUS JIEBOTO JKEJTYJOUKa Y OOJIBHBIX MH(AapKTOM MHUOKapia
6e3 aneBanuu cermenta ST.

Matepuans! u MeToabl. Hamu Ob110 IpoBeieHO
KOMIUIeKCcHOe uccienoBanve 200 manueHTOB € OCTPBIM
nHpapKTOM MuoOKapna Oe3 osyeBaumu cermenta ST
(MM6enST) B Bo3pacte oT 38 1o 80 (cpemHee 3HAYCHUE
62,0+0,71, menuana — 62 1 UHTEPKBaPTUIIBHBIN pazMax —
55 u 70) net. MccnenoBanbl CTPYKTYPHO-(QYHKITHOHATb-
HOE€ COCTOSIHME MUOKapJia U THIIBI PEMOACIUPOBAHUS JIe-
BOTO JKEITyJI0YKa 110 JaHHBIM TPAHCTOpPaKaJIbHOM IXOKap-
nuorpadu.

Pe3yabTaThl. AHAJIN3 TOJTYYEHHBIX TAHHBIX CBU-
JIETENLCTBYET O TOM, 4To y OonbHbIX MMO6enST mnpu

OTCYTCTBUH 3HAYMMBIX TCHIEPHHUX Pa3Indnil B BETMUMHAX
CTaHAAPTHBIX SXOKapAMOrpaguUecKuX NapamMeTpoB Ha-
OJII0/1a10TCS TOCTOBEPHBIE OTINYHS B XapaKTepe CTPYKTY-
PHO-TEOMETPUYECKOTO PEMOJICIIMPOBAHMS JIEBOTO JKe-
nynodka o Ganau. Kpome toro, cienyer otMeTuTh (hakt
OoJsiee BBIPAKEHHOTO CTPYKTYPHOTO PEMOJEIUPOBAHUS
JIEBOTO KEIyZ0UKa Yy JKEHIIMH 0 CPAaBHEHHIO C MY>K4H-
HaMH, 4TO XapaKTePHU30BaJIOCh 3HAYUTEIILHBIM YBEIHYe-
HHUEM TSDKEIBIX ¥ TPOTHOCTUYECKH HEOJIaronpHsITHBIX Ba-
PHAHTOB PEMOJICTUPOBAHHS — KOHIIEHTPUYECKOM U dKCIle-
HTPUYECKOM TMIepTPO(UH JEBOTO XKEITyT0UKa.

Karouesnie cioBa: IM6enST, cTtpykTypHO-TEO-
METPHYECKOE PEMOJICTIMPOBAHUE JIEBOTO IKEITYHOUKa,
UIIEMUST MHOKap/a.
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