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DEFORMATION OF THE LEFT VENTRICULAR MYOCARDIUM IN
PATIENTS ISCHEMIC HEART DISEASE BEFORE AND AFTER
REVASCULARIZATION

Summary. In recent years, it has become possible to obtain a holistic view
of the mechanics of contraction and relaxation of various zones of the myocardium
using methods for assessing myocardial deformation. Echocardiographic
(EchoCG) examination of patients with coronary heart disease (CHD) is an
important diagnostic method that allows monitoring the patient before and after
revascularization. IHD can manifest itself in the form of angina attacks, differing
in duration and severity. It should be noted that in case of exertional angina during
standard echocardiography, changes in the contractile function of the left ventricle
(LV) may not be observed, while in unstable angina, it is possible to identify zones
of hypo- or akinesis.
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Anoudrcan, Yzoexkucman

JAE®OPMALIUAMHNOKAPIA JIEBOI'O KEJIY IOYKA Y BOJIbHBIX
UIIEMUWYECKOM BOJIE3HBIO CEPJLIA JIO U ITIOCJIE
PEBACKYJIAPU3ALINU

Pesrome. B rmocnenHue roapl MOSBWIACH BO3MOYKHOCTH  IOJyYEHHS
LEJIOCTHOIO MPEACTABICHUS MEXaHUKH COKPAILEHHUS U pacciaabieHust pa3inyHbIX
30H MHOKapAa TMpHd T[OMOIIM METOJOB OLEHKU JAePopMalud MHOKap/a.
Oxokapauorpapuueckoe (OxoKI') wucciaenoBaHue MAaUMEHTOB C HIIEMHYECKON
oonesnpto cepana (MBC) sBrnseTcs BaXHBIM JUArHOCTUYECKUM METOJIOM,
NO3BOJIIIOIIMM  NPOBOJAUTH  HAOMIOJEHME 3a MaluMeHTOM JI0 U Iocie
peBackysipuzauuu. UBC MoxxeT mposiBIsATHCS B BUAE NMPUCTYIOB CTEHOKAPAMH,
pas3nuyarouMXxcs Mo MPOAOKUTENBHOCTH U TsKecTu. ClielyeT OTMETUTD, YTO MpHU
CTEHOKApAUM HampsbKeHus npu cranaapTHoM OxoKI'-uccienoBaHMM MOXKET He
HAOJIOAAThCsl U3MEHEHUN COKpATUTENhHON (PyHKIMU neBoro skemynouka (JIK),
TOTJla KaK MpU HECTAOMJIbHOM CTEHOKapAMHM BO3MOKHO BBISBICHHE 30H TMIIO-WIH
aKuHe3a.

Kniouegvie cnoea: wmemundeckas Oo0ye3Hb cepaua, (QyHKIMS JIEBOTO

XKeTya0uKka, neopmarius, CKOpocTh aehopmariiu.

Introduction. In the domestic literature, this technology is defined by the
term “visualization of the myocardial velocity vector” [5]. LV contractile function

Is the result of the interaction of longitudinal, radial and circular fibers. During
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systole, there is a shortening of longitudinal and circular fibers, as well as
transverse thickening of the radial fibers [6]. Deformation (S) and strain rate (SR)
are indicators reflecting the function of LV fibers [2]. It is known that in ischemic
heart disease, the deformation indices of the longitudinal fibers primarily change,
since the blood supply to the subendocardial layers suffers to a greater extent [7].
Dysfunction of radial and circular fibers is observed mainly in transmural lesions
[6, 8, 9].

Purpose of the study: To assess the effect of coronary artery disease and
surgical revascularization on the deformity and strain rate of longitudinal, circular
and radial fibers of the LV myocardium.

Material and Methods: We analyzed 450 LV segments in 24 patients with
coronary artery disease without a history of myocardial infarction with a coronary
history of 5.7 + 4.4 years before and on the 12th day of postoperative coronary
artery bypass grafting (CABG). The average age was 60.0 & 8.12 years (from 46 to
75 years). According to PCI, three-vascular lesions of the coronary bed were
dominant - 19 (76%), two-vascular lesions were observed in 6 (24%) patients.
Damage to the left trunk of the coronary artery was detected in 7 (28%) patients.
When analyzing the nature of the lesion of the coronary bed in all examined
patients, the prevalence of stenoses from 71 to 99% was noted. In each position, 6
segments were analyzed. The study of circular and radial fibers was performed
from the parasternal approach in the LV cross section at the level of the mitral
valve, papillary muscles and at the level of the apex. It should be noted that 6
segments were evaluated in each LV cross section. Thus, when using VVI
technology, the LV is divided into 18 segments [13]. The study of the function of
longitudinal, circular and radial fibers before and after revascularization was
carried out on the basis of changes in systolic S and SR values.

Results and discussion: Standard echocardiography at rest did not reveal

the dynamics of LV systolic and contractile function.
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The study of the function of LV myocardial fibers using VVI technology
began with an analysis of the average S and SR values of longitudinal, circular and
radial LV fibers.

Analysis of longitudinal fiber function was performed in 450 LV segments
before and after revascularization. Normal indicators S (—=19.3 + 1.19%) and SR
(—1.01 £ 0.07 s — 1) were detected in 19 (4.2%) LV segments (group 1) and
remained without significant changes after revascularization (S —16.25 + 6.4% (p =
0.09); SR —1.08 £ 0.5 (p = 0.56)).

In group 2 (n =211 (46.8%)) low indicators S (9.7 = 4.0%) and SR (—0.59
+ (0.2 s — 1) increased (S —12.4 = 5.6 (p = 0.000001); SR —0.89 + 0.4s -1 (p =
0.000001)), but did not reach the norm. High S (—25.4 + 4.03%) and SR (-1.91 +
0.8 s — 1) in group 3 (n = 56 (12.4%)) decreased in such a way that S reached the
norm (S —17.6 = 6.6 (p = 0.000001)), and SR remained high (—1.31 = 0.7 (p =
0.0001)).

In groups 4 (n = 9 (2%)) and 5 (n = 37 (8.2%)), normal S values (—20.6 +
3.0% and —19.5 £ 1.1%) were combined with a decrease (—0.81 = 0.05 s — 1) and
an increase (—1.44 £ 0.25 s — 1) SR. After revascularization, no significant changes
were detected in group 4 (S —17.3 £ 8.0% (p = 0.28); SR —1.22 £ 0.58 s — 1), and
in group 5, a decrease in S ( —15.8 £ 5.37 (p = 0.0002)) and normalization SR
(-1.14 £ 0.4 s — 1 (p = 0.0006)). In groups 6 (n = 70 (15.5%)) and 7 (n = 39
(8.6%)) with low S (—12.8 £3.2% and —14.3 + 3.1 %), normal (-0.97 £ 0.25 s — 1)
and increased (—1.42 + 0.36 s — 1) SR values were observed. After operative
treatment in group 6, S significantly increased (—14.5 + 5.4 (p = 0.03)), but did not
reach the norm, while the dynamics of SR (-=1.03 £ 0.5 s — 1 (p = 0.4)) is not
marked.

In group 7, the indicators remained without significant changes (S —15.2 +
6.9% (p = 0.37); SR —-1.2+ 0.1 s—1 (p =0.14)). The S index in groups 8 (n =7
(1.5%)) and 9 (n = 2 (0.8%)) was increased (—23.3 = 1.3% and —22.1 + 0.04 %,
respectively), while SR in group 8 was within the normal range (—1.97 = 0.06 s —

1), and in group 9 it was reduced (—0.82 + 0.04 s — 1). After revascularization,
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there was no change in S and SR indices in groups 8 (S —17.21 £ 8.8%, p = 0.12;
SR -124+0.6s—1,p=0.27) and 9 (S —14.18 £ 9.07%, p = 0.43; SR —0.89 +
0.63 s — 1, p = 0.89). No segments with a change in the direction of movement
(group 10) were found in the analysis of longitudinal fibers.

In group 6 (n =47 (10.4%)) S remained unchanged (below normal) (S —13.8
+ 6.8% (p = 0.15)), SR significantly decreased from —1.54 + 0.1 s — 1 to —1.20 +
0.5s—1 (p =0.0002). In group 7 (n = 15 (3.3%)), the SRc indicator normalized
—2.34+03s—-1t0—-1.33+0.4s—1(p=0.000006), then there was no increase in
S(S-149=+59% (p = 0.86)). In group 10 (n = 10 (2.5%)) (S 18.5 £ 9.2%; SR
1.18 + 7.02 s — 1) after revascularization, the correct nature of fiber movement is
noted, although the deformation properties of the segments remain low (S —16.9 +
7.8% (p = 0.000001); SR —1.21 + 0.5 s — 1 (p = 0.000002)).

A detailed study of the postoperative segments showed a significant positive
dynamics in the function of segments with low S and SR values of all LV fibers, as
well as an increase in the number of segments with normal or increased SR values.
Thus, a detailed analysis of the segments shows a positive effect of
revascularization on LV fiber function in the early stages.

Conclusions: 1. The influence of coronary artery disease on LV segments is
expressed not only in a combined decrease or compensatory increase in S and SR
(groups 2, 3), but also characterized by various options associated with a change
mainly in the indicator S or SR (groups 4-9). Along with this, there is a change in
the direction of movement of LV myocardial fibers (group 10).

2. Decrease in deformation indices (S and SR) in patients in response to coronary
artery disease was noted in 211 (46.8%) longitudinal segments, in 232 (51.5%)
circular and 116 (25.7%) radial LV fibers, then as 239 (53.2%) segments of
longitudinal, 218 (48.5%) circular and 328 (72.8%) segments of radial fibers are
represented by normal and increased values of S and SR, as well as different
variants of changes in S or SR.

3. The influence of surgical revascularization is carried out in the form of a

significant positive dynamics of the deformation properties of longitudinal and
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circular LV fibers in the group with low S and SR values (group 2), as well as an
increase in the number of segments with high or normal SR values.
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