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Xiilasa. ST seqgmentinin yuxar: istigamatds yerdayismasi olan va olmayan miokard infarktimin (MI)
bilavasita baslangic dovriinda mitral requgitasiyamin (MR) yayilmasin va agirliq daracasini 6yranmak
magqsadila tadgigat apartimigdir.

Tadgigatda kliniko-anamnestik metodlardan, obyektiv miiayina iisullarindan isa laborator miiayina,
elektrokardiografiya, exokardiografiya va koronarografiyadan istifado edilmigdir.

Todgiqat gostormigdir ki, xastonin kisi cinsina monsublugu (66%,), yasmin 67-don ¢ox olmasi,
koronaroqrafiyada ¢oxlu damar zadalonmalarinin olmast (56%,), revaskulyarizasiyaya qador 31 saatdan ¢ox
vaxt ke¢masi, sol madaciyin atim fraksiyasinin 40%-don asagi olmasi mitral requrgitasiyamn inkisafi iigiin
prediktor hesab edila bilar. Orta saviyyali MR-Io assosiasiya edon faktorlara yas (66412 il), xastonin kigi
cinsina mansublugu (62,5%, 16 nafordon 10-u), sol madaciyin son diastolik 6l¢ii indeksi (74213 ml/m’-don
az) va sol qulagimin dilatasiyast (sol madaciyin hacm indeksi — 52+14,8 ml/m’) aid edil> bilor.

Miiadlliflorin fikvinca, miokard infarktindan sonra mitral requrgitasiyanin bas vermasi sol madaciyin lokal
va timumi remodellaosmasi ilo alagadar olur. Bu proses miokard infarktinin gabaqcadan malum olan risk
amillorindan asilt olmadan xastoliyin naticalarine monfi tasir gostora bilor. Mitral requrqitasiya ¢ox vaxt
klinik alamotlorsiz kegdiyina gora miokard infarkti olan xastalords vaxtasiri exokardiografik miiayinaya
ehtiyac vardir. Miiayinonin aparimasi mitral requrgitasiya daracasinin miqdarca qiymatlondirilmasina
yonaldilmoalidir.

Acar sozlar: mitral requrqitasiya, miokard infarkt, exokardioqrafiya, koronoa angiografiya
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Summary. A study was conducted, the purpose of which was to evaluate the prevalence and severity of
MR immediately following ST-elevation (STEMI) and non-ST-elevation myocardial infarction (NSTEMI) in
contemporary clinical practice.

The research methods were clinical and anamnestic examination, objective examination,
electrocardiography, laboratory diagnostici, echocardiography and coronary angiography.

It was found that the predictors of the development of mitral regurgitation against the background of
acute myocardial infarction are male gender (66%), the age of patients older than 67 years, multivessel
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damage according to coronary angiography (56%), time to revascularization is more than 31 hours, the
ejection fraction of the left ventricle less than 40%. Factors associated with > moderate MR were age
(66 £ 12), male gender (10 of 16 [62,5%], low LVEF (39,94 + 7,02); long time-to-revascularization
(31 + 4,7 h); and dilatation of the LV (LVEDVi: 74 + 13 ml/m’), and left atrium (LAVi: 52 + 14,8 ml/m’).

Mitral regurgitation after myocardial infarction is the result of multifactorial processes involving local
and global left ventricular remodeling. Consistent evidence underscores its adverse impact on outcomes,
independently of previously known indicators of risk after myocardial infarction. As mitral regurgitation is
often clinically silent, it should be systematically evaluated by echocardiography. The evaluation should
include precise quantification of the degree of mitral regurgitation to best appraise the ensuing risk.

According to the Center of Medical
Statistics, 40 000 cases of acute myocardial
infarction (AMI) are diagnosed in Ukraine
every year [1]. Clinically, myocardial infarction
(MI) is diagnosed with an increase in cardiac
biomarkers and the presence of signs of acute
ischemia, which are confirmed by the patient's
symptoms, electrocardiographic changes, and
imaging results [2].

In recent years, the inhospital mortality of
MI has decreased sharply due to the develop-
ment of reperfusion centers and is 3% in 2020.
[3.4,5]. However, pre-hospital mortality, which
reaches 19,5%, remains a big problem [6].

Prognostically, infarction of the anterior wall
of the left ventricle (LV) is more unfavorable,
as it is associated with an increase in the
frequency of acute heart failure, ventricular
fibrillation, and death [7-10]. Some studies say
that mortality within 30 days during the
development of acute heart failure is 11% [11].

Ischemic mitral regurgitation (IMR) is a
frequent complication of MI. It can occur
following AMI due to reduced myocardial
contraction at the site of papillary muscle
insertion or papillary muscle displacement,
resulting in leaflet tethering.

The severity of IMR may vary dynamically
as a function of left ventricular loading
conditions, heart rhythm, conduction system
disease, and myocardial ischemia. Ischemic
mitral regurgitation is a type of secondary mitral
regurgitation that occurs after MI. Several
studies have shown high risks of illness and
death from cardiovascular disease among
patients with symptomatic heart failure, reduced
left ventricular systolic function, and moderate

or greater degrees of IMR [12-16].

This study aims to evaluate the prevalence
and severity of MR immediately following ST-
elevation (STEMI) and non-ST-elevation myo-
cardial infarction (NSTEMI) in contemporary

69

clinical practice. We also studied risk factors
and predictors of outcome. All included patients
underwent  transthoracic  echocardiography
before discharge, with the aim of quantifying
MR by the multiparametric method where
possible.

Methods. The Kyiv Heart Institute is a major
cardiac center in Ukraine. Between March 3, 2021
and November 16, 2022, records of patients
admitted to Kyiv Heart Institute with type I acute
myocardial infarction and treated by percutaneous
coronary  intervention  were  retrospectively
examined. Patients transferred in from other centers

were included. All included patients had
transthoracic  echocardiography (TTE) before
discharge. Baseline demographic data and

presenting features were recorded, including heart
failure, time between symptom-onset and PCI and
initial high-sensitivity troponin T (taken on
admission. The maximum increase in troponin
(peak) was also recorded (upper limit of detectable
range > 26 ng/ml). Diagnoses of STEMI and
NSTEMI were made by the admitting consultant
cardiologist, according to standard international
guideine definitions [17-23].

Transthoracic echocardiography was performed
using Epiq 7 (Philips). Proximal flow convergence
was assessed in the apical 4-chamber view, allowing
for measurement of the proximal isovolumetric
surface area (PISA) with reduced aliasing velocity
and increased penetration depth. Effective
regurgitant orifice area (EROA) was derived from a
continuous wave Doppler profile of the MR jet in
the apical 4-chamber view. Vena contracta (VC)
width was assessed in the parasternal long axis view.
MR was categorized as mild, moderate, or severe
according to established criteria [24]. Left atrial
(LA) and LV dimensions were indexed according to
the Mosteller calculation of body surface area. LV
ejection fraction (LVEF) was calculated by the
Simpson’s biplane method. LA volume was
calculated using the biplane method from images
acquired in the apical 4 and apical two chamber
views at end-systole. LA dilatation was defined as



an indexed left atrial volume (LAVi) > 34 ml/m?
[25].

Results. During this research 61 patients
were diagnosed with AMI in 2021 and 2022.
All 61 consecutive patients treated by PCI with
recorded inpatient TTE were included. Median
time from symptom onset to PCI for was 38,5
hours and 20 hours for patients with ischemic
mitral regurgitation and without mitral regur-
gitation respectively (Figure 1). Baseline and
demographic data are given in Table 1.

Mitral regurgitation was observed in 25 of
61 patients (41%), graded as mild n = 9
(36%), moderate n =9 (36%) and severe n =7
(28%).

Patients with MR were more commonly
men (14 of 25 [66%] vs 30 of 36 [83%]; p
<0,0146), older (67 + 10 years vs 65 = 11

years; p <0,001) and more likely to have a
past history of hypertension (25 of 25 [100%]
vs 35 of 36 [97%]; p = 0,015%*) and previous
MI (9 of 25 [36%] vs 8 of 36 [22%]; p =
0,044%*). Patients with and without mitral
regurgitation have the similar LVEF (37 £ 2%
vs 40 £ 3%; p <0,001%*). But patients with MR
more often had kidney disease (12 of 25
[48%] vs 12 of 36 [33%]; p =0,048%).

On angiography, in patients with mitral
regurgitation, the number of patients with a
three-vessel lesion prevailed (14 of 25
[56%]). Hemodynamically significant steno-
ses that were treated prevailed in lesions left
anterior descending artery (13 of 25 [52%] p
< 0,001* ) and right coronary artery (13 of 25
[52%] p=0,018%*).

61 patients treated by PCl who had inpatient TTE
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Figure 1. Consort diagram demonstrating the number of patients included in the study and their respective outcomes.



Table 1. Baseline and angiographic characteristics of the population

Variable Mitral regurgitation P value
Yes (N =25) No (N =36)

Age (years) 67+10 65+ 11 <0,001*
Women 11 (44%) 6 (17%) <0,046*
Smoker 17 (68%) 20 (56%) <0,001*

1 1 o 0,

Kidney disease 12 (48%) 12 (33%) 0,048
Diabetes mellitus 9 (36%) 10 (28%) 0.854
Family history of CAD 16 (64%) 13 (36%) <0,001*
Hypertension 25 (100%) 35 (97%) 0,015*
Previous MI 9 (36%) 8 (22%) 0,044*
Previous PCI 3 (12%) 1 (3%) 0,56
Presentation
Mean LVEF (% § SD) 37 £2 40 +£3 <0,001*
Initial troponin (ng/L) 3,05 +£237 5,59 +£7,84 0,046
Peak troponin (ng/L) 14,76 + 11,52 17,32+ 9,18 <0,001*
NSTEMI 4 (16%) 4 (11%) 0.895
Symptorp onset to PCI 20 19,5 0,032+
time (h)
STEMI 21 (84%) 32 (89%) 0.843
Symptorp onset to PCI 38.5 202 0.32%
time (h)
Severe disease by vessel
Left main 1 (4%) 7 (19%) 0.46
Left anterior descending 1 (4%) 1 (3%) <0.001*
Left circumflex 1 (4%) 1 (3%) <0.001*
Right coronary 2 (8%) 1 (3%) 0.018*
Two vessel disease 7 (28%) 11 31%) 0.001*
Three vessel disease 14 (56%) 16 (45%) 0.567
Treated coronary artery
Bypass graft 1 (4%) 7 (19%) 0.75
Left main 1 (4%) 1 (3%) 0.45
Left anterior descending 13 (52%) 29 (81%) 0.006*
Left circumflex 7 (28%) 16 (45%) 0.003*
Right coronary 13 (52%) 13 (36%) 0.65
Intervention
Drug eluting stent 61 55 0.254
Bare metal stent 1 (4%) 2 0.654
Ballon 1 (4%) 1 (3%) 0.345
Complication 1 (4%) 2 (6%) 0.015*

CAD = coronary artery disease; MI = myocardial infarction; CABG = coronary artery bypass grafting; PCI =
percutaneous coronary intervention; LVEF = left ventricular ejection fraction; NSTEMI = non-st elevation myocardial
Infarction; STEMI = ST-elevation Myocardial Infarction;

* Denotes significant P values <0.05.

Moderate or severe MR was mostly graded atrium (LAVi: 52 + 14,8 ml/mz). Lesions of
using the multiparametric approach. Factors the left anterior descending artery and the
associated with > moderate MR were age (66 right coronary artery were the same (9 of 16
+ 12), male gender (10 of 16 [62,5%], low [56%] vs 9 of 16 [56%]). Mitral insufficiency
LVEF (39,94 + 7,02); long time-to- prevailed in patients with STEMI (15 of 16
revascularization (31 = 4,7 h); and dilatation [94%] vs 1 of 16 [6%]) (Table 2).

of the LV (LVEDVi: 74 % 13 ml/m?), and left
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Table 2. Characteristics of patients with versus > moderate mitral regurgitation

Parameter Moderate and severe MR (N = 16)
Age (years) 66 £ 12
Women 6 (37,5 %)
STEMI 15 (93,75%)
NSTEMI 1 (6,25%)
Initial troponin 3,28+2,71
Peak troponin 18,7+9,77
LVEF (%) 39,94 + 7,02
LVEDVi (ml/m2) 74 £13
LAVi (ml/m2) 52+ 14,8
Symptom onset to PCI time STEMI patients (h) 31+47
Treated coronary artery ( 15 Drug eluting stents)
Left main 0
Left anterior descending 9
Left circumflex 7
Right coronary 9

Values expressed as mean § standard deviation (age, LVEF, LVEDVi, LVESVi, LAVi), percentage within the
population (male sex, STEMI, NSTEMI), or median with interquartile range (peak troponin).

LVEF = left ventricular ejection fraction; LVEDVi = indexed left ventricular end-diastolic volume; LAVi = indexed left
atrial volume; STEMI = ST-elevation myocardial infarction; NSTEMI = non-ST elevation myocardial infarction.

** denotes statistical significance (P < 0.05)

Conclusion

According to the analysis, it can be
concluded that the predictors of the
development of mitral regurgitation against
the background of acute myocardial infarction
are male gender, the age of patients older than
67 years, multivessel damage according to
coronary angiography, time to revasculari-
zation is more than 31 hours, the ejection
fraction of the left ventricle less than 40%.

Mitral regurgitation after myocardial
infarction is the result of multifactorial

processes involving local and global left
ventricular remodeling. Consistent evidence
underscores its adverse impact on outcomes,
independently of previously known indicators
of risk after myocardial infarction. As mitral
regurgitation is often clinically silent, it
should be systematically evaluated by echo-
cardiography. The evaluation should include
precise quantification of the degree of mitral
regurgitation to best appraise the ensuing risk.
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OCOBEHHOCTH BO3HUKHOBEHMUS HNIIIEMUYECKO MUTPAJIBHOM
HEJOCTATOYHOCTHU Y BOJIBHBIX OCTPBIM HH®APKTOM MUOKAPJA

JL.P.Cremrox"?, I.M.Kaunr’, 1.0.Cremox', B.M.Tonyp031’3, M.B.Toaypmf,
0.B.3enenuyk'”, C.M.Cynakesnu'”

1. Uncmumym cepoya M3 Ykpaunoi, Kues, Yxpauna
2. Tepronoavckull HAYUOHATLHBIU Meouyunckul yHueepcumem um. I opbauesckozo, Teprnononw, Yepauna
3.Hayuonanvusiii ynusepcumem 30pagooxpanenus Ykpaunot umenu Lllynuxa, Kues, Yxpauna

IIpoBeneHo wuccieoBaHWe, IEIBI0 KOTOPOTO OBUIO OLEHHUTh PACIpPOCTPAHEHHOCTh W TSHKECTh
MuTpaigbHON peryprutanmu (MP) cpa3y mocne nnpapkra Muokapaa ¢ nogbemom cermenra ST (MMnST) u
0e3 mogbema cermenTa ST (MMGST).

MertogamMu  mcciegoBaHuUsi OBUTM  KIMHHKO-aHAMHECTHYECKOE  O0clieZjoBaHWE, OOBEKTHBHOE
obcnenoBanme, 1abopaTopHas TMarHOCTHKA, dJIEKTpOKapanorpadus, 3Xokapauorpadus 1 KopoHaporpadusl.

HccnenoBanre mokaszaio, 4To MPEIUKTOPAMHU PA3BUTHS MUTPAIBHON perypruTanuyd Ha (OHE OCTPOro
nH(papKTa MHOKap/a ABISIFOTCS MY>XCKoH 1o (66%), Bo3pacT OONBHBIX cTapine 67 JIeT, MHOTOCOCYIUCTOe
MOpakeHre MO NaHHBIM KopoHaporpaduu (56%), BpeMs [IMTETHHOCTH 10 peBacKyispusamuu Oomee 31
yaca, ¢pakius BeIOpoca JeBoro xexynouka menee 40%. dakropaMu, acCOLIMUPOBAHHBIMU C > YMEPEHHOU
MP, Obutn Bo3pact (66+12), myxkckorr mon (10 u3 16 [62,5%)], Hu3Kas ¢pakuus BBEIOpPOCa JIEBOTO
xkenymouka (JIK) (39,94+7,02); mmurensHOE BpeMs 10 peBackyisapm3aruu (31+4, 7 u); mumatamus JDK
(uumexc KJIO 74 + 13 ma/M?) u neBoro npencepaust (MHAEKC 06beMa JTeBoro npeacepans: 52 + 14,8 min/m2).

[To MHEHHWIO aBTOPOB MHTpalibHAs PETypruTalvs MOCie MH(PApKTa MHOKapHAa SIBJISCTCS PE3yJIbTaTOM
MHOTO(AKTOPHBIX TIPOIIECCOB, BKIIOYAIOIINX JIOKaJbHOE W riobanmpHOe pemojenupoBanne JIK.
[locnenoBaTenbHbIE TaHHBIE MOMYEPKUBAIOT €0 HEONArONpPHSITHOE BIHMSHWE HA MCXOMBI, HE3aBHCHMO OT
paHee M3BECTHBIX TOKa3areseil pucka mociie nHpapkra Muokapaa. [lockolbky MUTpajgbHas perypruTarus
4acTO MPOTEKaeT KIMHHYECKH OECCHMIITOMHO, €€ CJIeyeT CHCTEeMAaTHYeCKH OIICHWBAaTh C ITOMOIIBIO
axokapanorpadgun. OIeHKa JODKHA BKIIOYATh TOYHYHO KOJMYECTBEHHYIO OIIEHKY CTEIEHHW MHUTPaIbHOU
perypruTamnuu, 9To0bl Jy4llle OLICHUTh BOSHUKAIOIIUN PUCK.
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