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Abstract

In the era of technological modernization, new preventive and therapeutic strategies
have been developed for cardiovascular diseases. Speckle tracking studies are no
exception.

Study objective. To evaluate the values of speckle tracking echocardiography
parameters in the diagnosis of left ventricular myocardial dysfunction in
perimenopausal women.

Materials and methods. This study had a prospective design with a one-year follow-
up period. The study included 150 female patients, aged 47 to 53 years, with known
hormonal levels, corresponding to the perimenopausal period. The study was
conducted at the Clinical Medical Center of the Presidential Administration of the
Republic of Kazakhstan, Department of Functional Diagnostics. All tests were
performed using IBM SPSS Statistics 20 (IBM, USA) with a 95% confidence level.
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1. Introduction

Study results. All 150 subjects underwent routine echocardiography, after which
they were divided into two main groups: 90 women (60%) constituted the cohort of
individuals with existing LV diastolic dysfunction, while the remaining 60 women,
or 40%, were individuals without existing LV diastolic dysfunction. Speckle-tracking
echocardiography was performed.

In the study, of the 90 patients with LV diastolic dysfunction based on routine
echocardiography, 85had basal segment systolic dysfunction. This constituted 94.5%
of patients. In the remaining 5 patients (5.5%), no regressive changes in systole were
detected. In the second cohort of sixty women with no LV diastolic dysfunction on
routine cardiac ultrasound, only 50 (83.4%) had normal systolic function on the basal
plane. The remaining 16.6% (10 patients) with normal diastolic function on routine
echocardiography showed abnormal systole and pre-diastolic pathology on speckle-
tracking echocardiography.

Conclusions. Routine echocardiography in our study demonstrated that it can often
serve as a prognostic tool for the development of systolic myocardial dysfunction in
individuals with existing left ventricular diastolic dysfunction. A direct correlation
was found between the presence of decreased basal plane indices on speckle-tracking
echocardiography. This means it is mandatory and recommended to implement
speckle tracking in routine echocardiography as an informative predictor of future

adverse cardiovascular events.

Keywords: speckle tracking echocardiography, left ventricular diastolic dysfunction,

left atrium.

Speckle tracking, a current echocardiographic
study, is a popular and promising technique for assessing
myocardial structural and functional changes. Its
estimated global longitudinal myocardial strain is more
sensitive to early changes in left ventricular contractility
than ejection fraction and other parameters.

Attention is paid in detail to diastolic
dysfunction, which has become increasingly important
for assessing pathological conditions characterized by
elevated left ventricular filling pressure without overt left
ventricular (LV) dysfunction. In fact, assessment of
diastolic ~ function is recommended for every
echocardiographic examination. Therefore, new indices
have been investigated for sensitive and reliable
quantitative assessment of diastolic dysfunction,
particularly for the early diagnosis of cardiovascular

events. Assessment of global left ventricular strain has

demonstrated its role in the diagnostic and prognostic
evaluation of cardiac pathologies [1]. The diagnostic
capabilities of speckle-tracking echocardiography are
reflected in the clinical guidelines of the European Society
of Cardiology (2016-2018), the European Association of
Cardiovascular Imaging (EACVI), and the American
Society of Echocardiography (2016-2018). Currently,
considerable attention is being paid to the use of speckle-
tracking  echocardiography in various cardiac
pathologies, oncologic pathologies, and hormonal and
metabolic disorders [2]. Importantly, speckle-tracking
echocardiography can be used not only for diagnosis but
also for assessing the prognosis of cardiovascular events
[3].

According to the WHO, cardiac pathology is one
of the most common non-specific diseases, accounting for

30% of all deaths.
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Gender differences in cardiovascular diseases,
particularly heart failure (HF), have been noted in several
recent publications. Although sex differences in age-
related cardiovascular changes are well described, little is
known about how female menopause and sex hormones
relate to myocardial mechanics and function [4].

Women's cardiovascular disease risk increases
later in life, often coinciding with their menopausal
transition. Previous studies have identified key changes
associated with menopause, including changes in
endogenous sex hormone levels, body fat distribution,
and cardiometabolic health. Although the menopause
transition is not formally recognized as a cardiovascular
risk factor in guidelines, there are compelling adverse
cardiometabolic changes that accompany midlife and
menopause [5].

Taken together, these maladaptive changes at

menopause are potentially associated with worsening

2. Methods

This study had a prospective design with a 12-
month follow-up period. The study included 150 female
patients, aged 47 to 53 years, with known hormonal
levels, consistent with their perimenopausal stage. The
study was conducted at the Functional Diagnostics
Department of the Clinical Medical Center of the
Presidential Administration of the

Kazakhstan.

Republic  of

According to electrocardiography results, all
study participants had sinus rhythm, with a heart rate of
60-90 bpm.

Exclusion criteria included congenital and
acquired heart defects, coronary artery disease, atrial
fibrillation, heart failure with an ejection fraction of less
than 50%, chronic kidney disease, and liver and thyroid
dysfunction.

Upon recruitment, all participants underwent a
thorough ~ medical

history,  laboratory  data,

electrocardiography, echocardiography with tissue
Doppler, and speckle - tracking echocardiography.
Hormonal status was determined by estradiol and follicle
- stimulating hormone (FSH) levels, and obstetric

gynecological examination was performed.

myocardial function, i.e., greater left ventricular diastolic
dysfunction [7,9], increased LV concentric remodeling
[6,12], and altered cardiac strain indices [8,13], potentially
making postmenopausal women susceptible to heart
failure with preserved ejection fraction [14,18]. However,
to date, no study has comprehensively examined the
relationship between menopause, circulating estradiol
levels, and left ventricular and left atrial myocardial
strain indices. Previous studies have been relatively small
and have not included comparisons between hormonal
status and advanced echocardiographic techniques
[9,10,14,18]. Therefore, we used a chamber-specific
speckle tracking method to examine the relationship
between menopause stages and cardiac geometry and
mechanics (left atrium and left ventricle) in an

asymptomatic population.

Left ventricular longitudinal strain was
measured globally and regionally (basal, mid, and apical)
in all patients using speckle-tracking echocardiography.
Left atrial longitudinal strain was also assessed in all
patients. Normal left ventricular speckle - tracking
echocardiography was defined as < - 18%, and for the left
atrium, - 35%.

The study protocol was approved by the LEC of
the NAO MUA in 2022, Protocol N 1. All subjects signed
informed consent before inclusion in the study.

Echocardiographic examination

Full two-dimensional and Doppler
echocardiography was performed by two experienced
physicians at rest (GE Vivid E9 with a 1-5 MHz
transducer) in accordance with the ASE guidelines. Left
ventricular end-diastolic volume, left ventricular end-
systolic volume, and ejection fraction were calculated
from apical two- and four-chamber views using a
modified Simpson method. Diastolic parameters,
including mitral inflow velocity (E and A waves), mitral
annular Doppler velocity (septal and lateral e'), left atrial
volume index (LAVI), and peak tricuspid regurgitation

velocity, were measured by averaging over three
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consecutive cardiac cycles to assess diastolic function.
Isovolumic relaxation time (IVRT) and myocardial
performance index (MPI) were also measured using
Doppler. All

echocardiography to assess longitudinal myocardial

tissue patients then underwent
strain in 16 segments and determine the circulation type.
Speckle-tracking echocardiography of the left atrium
with determination of reservoir, conduit, and pump
functions [7,9].

Statistical analysis

Results for quantitative variables with a normal

distribution were expressed as mean =+ standard

deviation, while numerical variables with a non-normal
distribution were expressed as median with interquartile
range. Qualitative variables were presented as number
and percentage. The Student's t-test and Mann-Whitney
U-test were used to compare numerical variables with
and without a normal distribution, respectively. In
addition, the chi-square test was used to compare
nominal variables. All tests were performed using IBM
SPSS Statistics 20 (IBM, USA) with a 95% confidence

level.

Diagram 1

3. Results

All 150

echocardiography, after which we divided them into two

subjects ~ underwent  routine
main groups: 90 women (60%) formed a cohort of
individuals with existing LV diastolic dysfunction, the
remaining 60 women were individuals without existing
LV diastolic dysfunction. During the speckle tracking
study in individuals with LVEDD according to the results
of routine echocardiography, 85 out of 90 patients had a
decrease in basal segment indices. This amounted to

94.5% of patients. In the remaining 5 patients (5.5%),

pLv/w/

DLV/w/
0 10/50

85/5

regressive changes in myocardial dysfunction were not
detected. In the second cohort of sixty women without
LVEDD on routine echocardiography, only 50, or 83.4%,
had no impairment in the reduction of speckle tracking
echocardiography indices in the basal section. The
remaining 16.6% (10 patients) with no changes in
diastolic dysfunction on routine echocardiography
showed decreased speckle-tracking echocardiography
parameters (Tables 1 and 2).
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Table 1 - Echocardiography parameters

Group statistics of routine echocardiography

Factor N Mean Standart deviation Standard error of the mean
E/e DDLV 90 11.10 1.050 0.111
w/o DDLV 60 6.78 0.666 0.086
LV MMI DDLV 90 101.00 6.106 0.644
w/o DDLV 60 83.75 5.488 0.709
RWT DDLV 90 31.54 1.664 0.175
w/o DDLV 60 25.70 1.522 0.196
SPAP DDLV 90 36.96 1.669 0.176
w/o DDLV 60 25.68 3.322 0.429
EF DDLV 90 54.71 2.536 0.267
w/o DDLV 60 60.77 2.205 0.285

Table 2 - ST-Echocardiography parameters

Group statistics of ST-Echocardiography

Factor N Mean Standart deviation Standard error of the mean
Global ST DDLV 90 -16.89 0.827 0.087
w/o DDLV 60 -20.07 1.572 0.203
LA DDLV 90 -31.89 1.869 0.197
ST w/o DDLV 60 -35.60 0.978 0.126
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Figure 1- ROC curve of the relationship between LV diastolic dysfunction and echocardiography segments

by speckle tracking
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According to Figure 1, the area under the receiver
operating characteristic (ROC) curve for the correlation
between the presence of left ventricular diastolic

dysfunction and the basal septal segment of the left

ventricle was 0.696 + 0.075 (95% CI: 0.549-0.842, p = 0.018).

The cutoff value for the basal septal segment was
-19.50. When the basal septal segment was equal to or
greater than this value, a high risk of left ventricular
diastolic dysfunction was predicted. The sensitivity and
specificity of the method were 70.8% and 57.7%,
respectively.

The area under the receiver operating
characteristic (ROC) curve for the correlation between the
presence of left ventricular diastolic dysfunction and the
basal inferior segment was 0.772 + 0.068 (95% CI: 0.639—

0.904, p = 0.001). The cutoff value for the basal inferior

4. Discussion

According to the scientific article on the role of
speckle-tracking echocardiography in the diagnosis and
treatment of cardiovascular diseases by E.G. Nesukai and
A.A. Danilenko, speckle-tracking echocardiography is a
new technique for assessing myocardial function [15].
Global longitudinal strain is the most clinically used
parameter in speckle-tracking echocardiography.
Routine sonographic methods have a place in the
diagnosis of existing clinical signs of pathology. This
study examines left ventricular diastolic dysfunction as a
model for assessing deformation, contractility, and other
cardiac muscle functions, including left ventricular
remodeling and hypertrophic processes.  Atria
involvement cannot be ruled out [11,12].

Relevant data continues to emerge due to the
intensive use of speckle-tracking echocardiography in
various patient groups with various pathologies [15,16].
For future guidelines and research, the question of
supplementing left atrial data and a full examination of
right ventricular function remains open, focusing on the
usefulness of the results. In this study, using speckle
tracking for a comprehensive assessment of myocardial
function in an asymptomatic population, women had
varying function. Female

indicators of diastolic

segment was - 21.50. When the basal inferior segment
was equal to or greater than this value, a high risk of left
ventricular diastolic dysfunction was predicted. The
sensitivity and specificity of the method were 87.5% and
65.4%, respectively. The area under the ROC curve for the
correlation between the presence of LV diastolic
dysfunction and the mid-lateral segment was AUC 0.692
+ 0.074 (95% CI: 0.547-0.838, p = 0.020). The cutoff value
for the mid-lateral segment was - 20.50. When the mid-
lateral segment was equal to or greater than this value, a
high risk of left ventricular diastolic dysfunction was
predicted. The sensitivity and specificity of the method
were 70.8% and 50.0%, respectively. The area under the
receiver operating characteristic (ROC) curve was 0.806 +
0.065 (95% CI: 0.679-0.933, p < 0.001), indicating "very

good" predictive performance of the model.

menopause and declining estradiol levels were
associated with greater left ventricular remodeling
combined with reduced left ventricular longitudinal
strain. Furthermore, among postmenopausal women,
decreased  speckle  tracking  echocardiography
parameters were independently associated with clinical
outcomes. Taken together, these data contribute to our
understanding of hormonal differences in heart failure
and the predominance of postmenopausal women
among heart failure patients with preserved LV function.
Our findings of smaller LV dimensions, greater LV
sphericity and concentricity, larger LA dimension, and
worse LV diastolic function, despite better LV systolic
function in women compared with men, are consistent
with previous studies [15,16]. Our results extend
previous data showing that, regardless of age and
cardiovascular risk factors, female menopause is
associated with greater LV and LA structural remodeling
in tandem with a modest decrease in LV and LA
longitudinal strain, despite preserved LVEF. Notably,
while LV longitudinal function decreased, LV torsional
function increased in postmenopausal women. Chinese
American women in early menopause are at higher risk

of cardiac remodeling compared with other ethnic
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groups [20]. Menopause and a shorter reproductive
period due to early menopause are proposed to be risk
factors for the development of HF with EF in women
[9,13,14,20].
echocardiography is a highly sensitive and relatively

Importantly, speckle tracking
afterload-independent measure of left atrial and left

ventricular function, respectively. Our data suggest that

5. Conclusion

Routine echocardiography in our study
demonstrated that it can often serve as a prognostic tool
for the development of systolic myocardial dysfunction
in individuals with pre-existing left ventricular diastolic
dysfunction. A direct correlation was found between the
presence of decreased basal layer indices on speckle
tracking. This suggests that speckle tracking should be
incorporated into routine echocardiography as an
informative adverse

predictor of  subsequent

cardiovascular events.
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JKoHe eMAiK cTpaTermsaap skacaaabl JakTel OaKblaay sepTTeyaepi Je epeKileaik eMec.

Makxkcatsl [lepumMeHormaysagarsl aiteadepae coa >Kak KapbIHIIIa MUOKapA AMCPYHKIVSICHIH AMarHOCTHKadayAa
AAKTHI OaKblAay DXOKapAnorpaduack apamMeTpaepiniy MaHAepiH Oarasay.

Marepuaagap MeH aaicrep. bya sepTrey Oip >XbplaAbIK Oakbliay Ke3eHiMeH IlepCIIeKTMBAAbIK AM3aliHFa Me
004451 3epTTeyre IepuMeHOIIay3a Ke3eHiHe CalikeC KeAeTiH Oeariai TopMoHaAaAbl AeHredti Oap, 47 >xactaH 53 >Kacka
Aentinri 150 aitea marmenT KaToicTel. 3eprTey Kasakcran PecryGanmkacsr IlpesuaenTi OkiMiiairinig MeauiHaasix
OpTaABIFBIHBIH (YHKIIMOHAAABIK AMArHOCTMKA OeaiMiHAe >Kypriziaal. bapasik cemakrap IBM SPSS Statistics 20 (IBM,
AKIII) xemerimeH 95% ceHiMAiAiK AeHTreltiMeH XXypriziaai.

3eprTey HaTIDKeaepi. baparik 150 cyObekTire >kxocmapabl sxoKapAuorpadus KacaaAbl, COAaH KeitiH 0i3
0Zapapl eKi Herisri Tonka 6eaaik: 90 ariea (60%) coa >Kak, KapbIHIIAHBIH 411aCTOAAABIK AVICPYHKIOVSICH Oap ajaMAapAbIH
KOTOPTaChIH Kypadsl, aa KaaraH 60 oitea Hemece 40% coa >KaK KapBIHIIAHBIH AMACTOAAABIK, AVICQYHKIIVACHL KOK,
agamaap 6oaapl. Jdaxrapapl 6aKpLiay 9XOKapAMOrpadusCh Xy prisiaai.

3epTTeyae, adeTTeri sxoKapAmnorpadusira HeTi3geAreH coa >KaK KapBIHIIAHBIH AMAcTOAAaABIK, AVCPYHKIIVICH
6ap 90 HaykacTeH 85-iHAe 6a3aabAbl CETMEHTTIH CUCTOAAABIK AVCPYHKUVACH 0044 bya HaykacTapAbH 94,5%-bH
Kypaapl. Kaaran 5 nHaykacrta (55%) cmcrosaga perpeccusTi e3repictep aHBIKTaaMagbl. OJeTTeri >Kypek
yABTPaABIOBICEIHAA COA JKaK KapBbIHIIMAHBIH AMACcTOAAABIK AVCQPYHKIIVACH KOK aAIBIC diieAAeH TypaTbH eKiHII

koroptaga Tek 50-iHae (83,4%) Oasaababl >Ka3bIKTBIKTa KAABIITHl CHCTOAAABIK, (QYHKOUA 00a4bl. OJeTTeri
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®XOKapauorpapusaia KaAbIITH AMacTOAaABIK (PYHKIUVCH Oap KaaraH 16,6%-aa (10 Haykac) gaxrapasl OaxpLiay
DXOKapAnorpapuChHa KaABIIITaH THIC CHICTOAA JKoHe AMacTOAAABIKKA AEIiHTi ITaToA0TIsI OaliKaaAbl.

Kopruiteiaanl. bisaiy 3eprreyimisgeri oagerrteri sxokapAmorpadus CoA >KaK KapbHIIAHBIH AMAacTOAaAbIK,
AucyHKIUACH Oap ajgamAapaa CUCTOAAABIK MUOKapJ, AMCOYHKIVCHHBIH AaMyBIHBIH 004KaMABIK KypaAbl peTiHAe
KBI3MET eTe aJaThIHBIH KepceTTi. Jakrapasl OaKplaay sxoKapAnorpadusaceHia 6a3zaabAbl >Ka3bIKTHIK MHAEKCTEPiHiH
TOMeHJeyi apachlHAa TiKeAell KOppeAdnus aHbIKTalAbl. bya OoaamrakTarbl >KarbIMCBHI3 SKYpeK-KaH TaMBIpAaphl
OKMFaZapBIHBIH aKIapaTThIK 0O/AKayIIBICHl peTiHAe KYHAeAiKTi sxokapAmorpadusga gakrapabl OaKbLiayAbl €HTizy
MiHA€eTTi >KoHe YCBIHbLAFaHBIH OiaAipeai.

TyiiH ce3gep: Jaxkrapabl ©Oakbplaay 9XoKapAuorpauiicsl, cOA KaK —KapBIHIIAHBIH — AMacTOAAABIK

AUCPYHKIIUCHL, COA XKaK JKypeKIIIe.

CBs3p TOpMOHAaAbHBIX M3MEHEeHUI 1 IIapaMeTpoOB AE(l)OpMaI_H/II/I MMOKapda 110 4aHHbIM
CIIEKA-TPEeKMHI 9XOKale,I/IOI‘pa(1)I/II/I Y KeHIIH C COXpaHHOf/I cl)paKumeIZ BbIﬁpOCa

Aepoucaanua I''A. !, bBaapmyxameaosa K.A. 2, Mapuuckuc I. 3, Asxoasacoekoa A.Y. 4

Keanmobepanesa D.C. 5, 3emasnckas H.C. ¢

1 JlouienT, 3aseayionias Kadeapsl 00I1Iell BpaueOHOI ITPaKTUKIU C KyPCOM JAOKa3aTeAbHON MeANIVIHEL,
MeaniHcknit yausepcuter AcraHa, Acrana, Kasaxcran
2 Bpau kapanoaor, AccucteHT Kadepsl 001l BpaueOHOI IIPaKTUKY C KypPCOM 40Ka3aTeAbHON MeAUIIVHEL,
MeaniHcknit yausepcuter AcraHa, Acrana, Kasaxcran
3 ITpodeccop, BuabHiocckas yHusepcuteTckas 60apHMIa Santaros, Buasnioc, Antsa
4 I'aaBHbIit Kapanoaor, boapnuia MeaunmHckoro nenTpa Ynpasaenns Adeaamu I[pesnaenta
Pecriy6anxu Kasaxcran, Acrana, Kasaxcran
5 AoneHT, AccucreHT Kadeapsl 0011Ieit BpaueOHOI ITPaKTUKM C KYPCOM AOKa3aTeAbHOM MeAMIIVHBL,
MeaunmHckuii ynusepcuter Acrana, Acrana, Kazaxcran
6 Maructp MeAnIMHEL, AccucTeHT Kadpeaphl 0011elt BpaueOHON ITPaKTUKU C KYPCOM AOKa3aTeAbHOM MeAVIIVHBL,

MeaunuHckuit yausepcuteT Acrana, Actana, Kazaxcran

Pe3iome

B s1m1oxy MoaepHM3MPOBaHNI TEXHOAOINI ObLAN pa3dpaboTaHbl HOBbIe IPO]IAAKTIYECKIe I TeparleBTIIeCKIe
cTpaTeruu 1 AAs CepAedHO-COCYAUCThIX 3a00aeBaHmil. CIIeKA-TpeKIHIOBOe IccAe0BaHVe TOMY He MICKAIOYeH!e.

Iean nccaeaosanmst. OLleHNTS 3HaYeH TapaMeTPOB CIIeKA TPeKUHT BX0KapAuorpaduu Ipy AMarHOCTUKe
AncdYHKIMI MUOKapAa A€BOro JKeAyAodKa y ANII JKEHCKOTO I104a B IIepUO0/ IIepYIMEeHOIIay3bl.

Marepuaasr 1 MeTOAbBL. /JaHHOe MCcAel0BaHMe MMeAO MPOCIeKTUBHBIN AU3aiH C NPOAOAKUTEABHOCTLIO
reproga HabA104eHs B roa. B nccaegosannn yaacrsosaao 150 marimeHTOK SKeHCKOTO 11044, B Bo3pacTe oT 47 40 53 aer,
C WU3BECTHBIM TOPMOHAABHBLIM YypPOBHEM, B COOTBETCTBMM C IlepeMeHOIlay3aAbHBIM IepuodoM. Vccaeaosanme
nposoguaock B boapamiza Meaunuuckoro lLlentpa Ymopasaennsa Jdeaamn Ilpesugenta Peciybamkm Kasaxcras,
oTAeaeHny (PYHKIIMOHAABHONM AMAarHOCTMKN. Bece TecTsl mpoBoamancs ¢ ucnoasdosanneM IBM SPSS Statistics 20 (IBM,
CITA) c a0BepUTEABHOI BEPOATHOCTBIO 95%.

Pesyabrater  mccaegosamms. Bcem 150  wmccaeayempiM  OBLAO  BOCHpPOM3BEAEHO  PYTMHHOE

9XOKap,Z|,I/IOI'pa(1)I/I‘IeCKOE nccaeAo0BaHMe, 1ocae KOToporo Mbl pasgaeanan X Ha AB€ OCHOBHbIE I'DYIIITBL: 90 JKeHINVIH
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(60%) cocTaBmAM KOTOPTY ANI] C MMEIOIIENCs AvacToAndeckon aucynkumeri /1K, ocrasimecs 60 sxeHmnH, a 510 40%,
SIBLAVICH ANIIaMM Oe3 mMerorericst Anacroandeckont guchpynknun /UK. ITpoussean crieka-tpexuar DXOKI.

B Xxoae mccaegoBaHMsA y KOTOPTHI AMII ¢ HaAndMeM Amactoamdeckon aucdyHkumu /K mo pesyabraTam
pymnaHOr0 DXOKT, 113 90 manmeHTOK, y 85 manmeHTOK MMeAach CUCToANYecKast AucPyHKIus 6a3aabHOTO CerMeHTa.
Dro cocraBuao 94,5 % manueHToK. Y ocTaBIImXcs 5 MalMeHToK (5,5%) perpeccuBHbIE MI3MEHEHNS CO CTOPOHBI CHICTOABI
BBIB/€HBI He ObLAN. Y BTOPOI KOTOPTBI IIECTUAECATHU JKEHIITUH C OTCYTCTBIEM AmacTtoandeckoit auchynknun /K Ha
pyTUHHOM y3u cepania, anmb y 50, a 910 83,4%, cucroandeckas QpyHKIUs Ha Oa3aabHOM Ccpe3e HapyllleHa He Oblaa.
Ocrasmmecst 16,6 % - 10 nmaumeHnTok, 6e3 maMmeHeHuit aAmacroamdeckor ¢pyakiuy Ha DXOKI' pyTuHHOM, BBIAaAU
TIOKa3aTeA HapyIIIeHV:sI CUCTOABI U IIpeJ, AMacTOANYECKOI IIaTOAOTUY IIPU MICCAeA0BaHNM Ha crieKA-TpeKuHr DXOKI.

BeiBogbl. PyTuHHBIN MeTO4 ®XOKapAuorpaduu B paMKaxX HaIllero MCCAeJOBaHMs IIOKas3asd, 4YTO OH
3a4acTyl0O MOJKeT BBICTYIIaTh KaK IIPOTHOCTUYECKUII METOJ, Pa3BUTMs CUCTOAMYECKON AVCPYHKIUM MMIOKapAa y
ANII, C Y>Ke UMEIOIIEeNCs AMacTOANMIECKO AUCPYHKIIMEN MMOKapAa A€BOTO >KeAyAouka. BrliBaeHa IIpsAMast CBA3b
HaAM4Ms CHYDKEHMS IIOKasaTelell ©Oa3aAbHBIX CAO€B Ha CIIEKA-TPEKMHI. DTO O3HadaeT oOOsA3aTeAbHBIM I
PeKOMEHAOBaHHBIM BHEAPUTD CIIEKA-TPEKMHI K pyTMHHOMY oOcaeaosanmio DXOKI, kak MHPOPMaTUBHBIN METOA-
MIPEAVIKTOP AaABHENIINX HeDAaTOIIPYSITHBIX CEPAEIHO-COCY AVICTBIX COOBITHIA.

KaroueBble ca0Ba: ClIeKA-TPEKUHT  BXOKapayorpadusi, auacroAmdeckas AMCPYHKINMS MUOKapja JAeBOro

Keaya04dkKa, 4€Boe I1peacepAane.
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