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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Abstract: In the era of advanced technologies and
improvement of each branch of medicine, thanks to advances
in technology and clinical research, new preventive and
therapeutic strategies have been developed for cardiovascular
diseases. Speckle tracking study is no exception. The aim of the
study: to assess the need for the introduction of speckle tracking
echocardiography in conjunction with a routine method for the
early diagnosis of any myocardial dysfunction, including the
left atrium in females, in particular in the peripausal period.

Materials and methods: This study had a prospective design
with an observation period of one year. The study involved
150 female patients, aged 47 to 53 years, with a known
hormonal level, in accordance with the peripausal period. The
study was conducted at the BMC of the Presidential Affairs
Administration of the Republic of Kazakhstan, Department of
Functional Diagnostics. All tests were performed using IBM
SPSS Statistics 20 (IBM, USA) with a confidence level of 95%.

Results of the study: All 150 subjects underwent routine
echocardiography, after which we divided them into two main
groups: 90 women (60%) formed a cohort of individuals with
existing left ventricle (LV) diastolic dysfunction, the remaining
60 women, or 40%, were individuals without existing LV
diastolic dysfunction. Speckle tracking echocardiography
was performed. During the study, in the cohort of individuals
with left ventricle diastolic disfunction (LVDD) according to
the results of routine echocardiography, 85 patients out of 90
patients had basal segment systolic dysfunction. This amounted
to 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 LVDD on routine echocardiography,
only 50, or 83.4%, had normal systolic function on the basal
section. The remaining 16.6% - 10 patients, without changes in
diastolic function on routine echocardiography, showed systolic
dysfunction and pre-diastolic pathology during the speckle
tracking echocardiography (ST-ECHO) examination.

Conclusions: The routine echocardiography method in our
study showed that it often cannot be a method for preventing
the development of myocardial systolic dysfunction in
individuals with existing diastolic dysfunction of the left
ventricle myocardium. A direct relationship was found between
the presence of LV systolic dysfunction of the basal layers
on speckle tracking echocardiography examination in women
even without pronounced LV diastolic dysfunction. Thus,
left ventricle diastolic disfunction accompanies left ventricle
systolic disfunction (LVSD) in almost 60% of cases. This means
that it is mandatory and recommended to introduce ST-ECHO to
the routine examination of echocardiography, as an informative
method-predictor of further adverse cardiovascular events.

© GMN

Key words. Speckle-tracking echocardiography, myocardial
dysfunction, left atrium, peripause.

Introduction.

In the new era of digitalization and improvement of every
branch of the medical branch, thanks to advances in technology
and clinical research, new preventive and therapeutic strategies
have been developed for cardiovascular diseases. In particular,
researchers have focused on finding early indicators of
myocardial damage to prevent the onset of overt adverse
coronary events in the light of cardiac dysfunction [1,2].

Detailed observation of diastolic dysfunction has become
increasingly important for the assessment of pathological
conditions characterized by elevated left ventricular filling
pressure without overt left ventricular dysfunction, especially
in the early stages, such as heart failure with preserved ejection
fraction, cardiomyopathies and many similar functional and
organic pathologies. They are characterized by impaired
relaxation properties of the left ventricle, leading to chronically
elevated left ventricular filling pressures with subsequent left
atrial dysfunction in the early stages and marked left atrial
remodeling and dilation that occur in the late stages of the disease
[3]. These features, combined with preserved left ventricular
size and systolic function, make the diagnostic assessment of
diastolic dysfunction in heart failure with preserved function
unclear. This creates a complexity.

Assessment of diastolic function is recommended for every
echocardiographic examination. It is known that international
position papers have been issued in an attempt to standardize the
assessment and classification of diastolic dysfunction. However,
the algorithms include only traditional echocardiographic
diastolic parameters and leave a “gray zone” of uncertain
diastolic function [4].

Assessment of global left ventricular strain has shown its role
in diagnostic and prognostic evaluation in cardiac pathologies.
Recently, more attention has been paid to the analysis of left
atrial strain. Left atrium (LA) speckle tracking echocardiography
correlates with invasive measurements of left ventricular
filling pressure and left atrial fibrosis compared with invasive
measurements [5]. In the study by Potter et al., the use of speckle
tracking echocardiography instead of left atrial volume provided
reclassification of diastolic function with high feasibility (97%),
which resulted in a 75% reduction in indeterminate diastolic
function, and the degrees of diastolic dysfunction determined
by left atrial strain were associated with incident heart failure
[6]. Speckle tracking correlates with symptoms in patients with
heart failure, independent of ejection fraction. Accordingly,
these growing data have led to the inclusion of speckle tracking
echocardiography as an additional parameter to the standard
echocardiographic algorithm in the latest EACVI guidelines
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for the assessment of diastolic function in preserved ejection
fraction, and should therefore always be performed for careful
classification of diastolic function, especially in equivocal cases,
and to optimize therapeutic management.

Materials and 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, in accordance with the
peripausal period. The study was conducted at the BMC of the
Presidential Affairs Department of the Republic of Kazakhstan,
Department of Functional Diagnostics.

According to the results of electrocardiography, all study
participants had sinus rhythm, with a heart rate of 60-90 beats
/ min. Exclusion criteria were congenital and acquired heart
defects, coronary heart disease, atrial fibrillation, heart failure
with an ejection fraction of less than 50%, chronic kidney
disease, liver and thyroid dysfunction.

Upon recruitment to the study, all participants underwent a
thorough medical history, laboratory data, electrocardiography,
echocardiography with tissue Doppler, and speckle tracking
echocardiography. The level of hormonal status was determined
by the level of estradiol and follicle-stimulating hormone (FSH),
and the obstetric gynecological history was carefully studied.

The longitudinal deformation of the left ventricle was measured
globally and regionally (basal, middle, apex) in all patients using
speckle tracking echocardiography, and all patients underwent
an assessment of the longitudinal deformation of the left atrium.
The normal level of speckle tracking echocardiography of the
left ventricle was defined as <-18%, for the left atrium -35%.
The study protocol was approved by the LEC of the NAO
Medical University Astana (MUA) on 12/19/2019, Protocol No.
1. All subjects signed an informed consent before inclusion in
the study.

Echocardiographic examination:

Full 2D and Doppler echocardiography was performed by 2
experienced physicians at rest (GE Vivid E9 with 1-5 MHz
transducer) according to ASE recommendation. Left ventricular
end-diastolic volume, left ventricular end-systolic volume,
and ejection fraction were calculated from apical two- and
four-chamber views based on the modified Simpson method.
Diastolic parameters including mitral inflow velocity (E
and A waves), mitral annular Doppler tissue velocity (septal
and lateral ¢'), left atrial volume index (LAVI), and tricuspid
regurgitation peak velocity were measured by averaging over
three consecutive cardiac cycles to assess diastolic function.
Isovolumic relaxation time (IVRT) and myocardial performance
index (MPI) was also measured using tissue Doppler technique.
Then, all patients underwent echocardiography with assessment
of longitudinal myocardial deformation in 16 segments and
determination of the type of blood circulation. Speckle tracking
echocardiography of the left atrium with determination of
reservoir, conduit and pump functions [7-9].

Statistical analysis:

The results of quantitative variables with normal distribution
were expressed as mean + standard deviation, and numerical
variables different from normal distribution were expressed
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as median with interquartile range. Qualitative variables
were presented as number and percentage. For comparison
of numerical variables with and without normal distribution,
the “Student's t-test” and “Mann-Whitney U-test” were used,
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 confidence level of 95%.

Limitations of the single-center design:

The study was conducted at the Clinical Hospital of the
Presidential Administration of the Republic of Kazakhstan,
which specializes in outpatient diagnostics. The study used
an expert-class echocardiography device (VIVID-90) and was
conducted by a senior functional diagnostics physician with
over 20 years of experience. The study was conducted as part
of a prospective analysis, selecting a specific cohort of patients:
women aged 45-55 years in the perimenopausal period, with a
follow-up duration of 1 year. All patients were informed about
the upcoming studies and signed informed consent forms.

Results.

All 150 women in the period of peripause, over 45 years old
took part in the study. The average age was 49 = 1.5 years. There
were no statistically significant differences between the study
groups of women in age and the state of being in peripause (p
=0.07).

All 150 subjects underwent a routine echocardiographic study,
after which we divided them into two main groups: 90 women
(60%) made up a cohort of people with existing diastolic
dysfunction of the LV, the remaining 60 women, or 40%, were
people without existing diastolic dysfunction of the LV.

Table 1 shows the average parameters that we determined for
absolutely each patient from the 2 groups.

The next step was an additional examination of each of the
150 patients, regardless of the group belonging to the LV
diastolic function within the framework of speckle-tracking
echocardiography. The parameters are given in Table 2.

During the study, in the cohort of individuals with the presence
of LV diastolic dysfunction according to the results of routine
echocardiography, out of 90 patients, 85 patients had systolic
dysfunction of the basal segment. This amounted to 94.5% of
patients. In the remaining 5 patients (5.5%), regressive changes
in systole were not detected.

In the second cohort of sixty women without LV diastolic
dysfunction on routine echocardiography, only 50, or 83.4%,
had normal systolic function on the basal section. The remaining
16.6% - 10 patients, without changes in diastolic function
on routine echocardiography, showed indicators of systolic
dysfunction and pre-diastolic pathology when examined on ST-
ECHO.

The area under the ROC curve of the correlation between the
presence of LV diastolic dysfunction and the basal segment was
0.772 + 0.068 (95% CI: 0.639-0.904, p = 0.001). The cutoff
value of the basal segment at the cutoff point was -21.50. When
the basal segment was equal to or higher than the P value, a
high risk of LV diastolic dysfunction was predicted. The
sensitivity and specificity of the method were 87.5% and 65.4%,



Table 1. Shows the average parameters that we determined for absolutely each patient from the 2 groups.
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Group statistics of ECHO
factor N mean standard deviation standard error of the
mean
Ele DDLYV have 90 11.10 1.050 111
DDLYV not 60 6.78 .666 .086
MMILV DDLYV have 90 101.00 6.106 644
DDLYV not 60 83.75 5.488 709
EPAP DDLYV have 90 31.54 1.664 175
DDLYV not 60 25.70 1.522 .196
RVT DDLYV have 90 36.96 1.669 176
DDLYV not 60 25.68 3.322 429
EF DDLYV have 90 54.71 2.536 267
DDLYV not 60 60.77 2.205 285
Table 2. Values of SR. with ST-tracking echo.
Group statistics
factor N mean Standard deviation standard error of the
mean
ST common DDLYV have 90 -16.89 827 .087
DDLYV not 60 -20.07 1.572 203
STLA DDLYV have 90 -31.89 1.869 197
DDLYV not 60 -35.60 978 126
Table 3. Difference in statistical values.
ECHO Without DDLV With DDLV P
E/e 60 90 0,001
MMILV 60 90 0,002
EPAP 60 90 0,000
RVT 60 90 0,001
EF 60 90 0,000
ST-ECHO SDLV SDLV P
ST common 10 85 0,0
STLA 10 85 0,0
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Figure 1. ROC curve of the relationship between left ventricular diastolic dysfunction and speckle-tracking echocardiography segments.
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Figure 2. ROC curve of the model for predicting left ventricular diastolic dysfunction based on the result of logistic regression.

respectively. The area under the ROC curve of the correlation
between the presence of LVDD and the basal segment was AUC
0.692 £ 0.074 (95% CI: 0.547-0.838, p = 0.020).

According to Figure 1, the area under the ROC curve of 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 of the basal septal segment at the cutoff point
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 ROC curve of the correlation between the
presence of left ventricular diastolic dysfunction and the lower
basal segment was 0.772 £+ 0.068 (95% CI: 0.639-0.904, p =
0.001).

The threshold value of the basal lower segment at the cutoff
point was -21.50. When the basal lower 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 of the correlation between the
presence of hypertension and the mid-lateral segment was AUC
0.692 + 0.074 (95% CI: 0.547-0.838, p = 0.020). The cutoff
value of the mid-lateral segment at the cutoff point was -20.50.
The sensitivity and specificity of the method were 70.8% and
50.0%, respectively.

ROC analysis was used to assess the quality of the resulting
logistic regression model.

The area under the ROC curve was 0.806 = 0.065 (95% CI:
0.679—-0.933, p < 0.001), indicating a “very good” predictive
quality of the model.
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A binary logistic regression was constructed to determine the
probability of patients belonging to the LVDD group by entering
2-basal septal, 4-basal inferior, and 11 mid-inferior lateral
parameters into the analysis using the Wald stepwise selection
method. As a result, one logistic regression equation was
selected with a correct prediction rate of 80% with a sensitivity
of 87.5% and a specificity of 73.1%. The classification threshold
in the model (cutoff value) was defined as 0.43. In cases where
p < 0.43 was taken into account after calculations, the patient
was considered to have a higher risk of having LVDD than not.

Discussion.

Accordingtothelatest data from the World Health Organization,
it is possible that cardiovascular pathology, functional in its
own way, is one of the main links in the structure of the leading
problems of the new era, as well as the adult generation [10-
12]. The issue of the result of cardiac dysfunction is widespread
globally, more often in a comorbid cohort of patients, due to
chronic heart failure with different ejection fraction indices,
according to the classification [10]. Particular attention and
caution are drawn to patients with undifferentiated chronic
heart failure, with a preserved ejection fraction. Along with the
presence of a cardiovascular burden, new treatment approaches
are needed. For the effectiveness of the latter, additional
diagnostic methods are needed that provide a wider range of
information. In the sources listed below, the authors indicate
that one of these is speckle tracking echocardiography [14].

According to the scientific article on the role of speckle-
tracking echocardiography in the diagnosis and treatment of
cardiovascular diseases, E.G. Nesukai and A.A. Danilenko,
Speckle-tracking echocardiography (SPECKLE-TRACKING)
is a new technique for assessing myocardial function [13]. This



recently developed technique is quantitative and allows for an
accurate assessment of myocardial function by analyzing the
movement of speckles (radial spots) detected on conventional
2-dimensional sonograms. Speckle-tracking echocardiography
is a non-invasive imaging method that objectively and
quantitatively assesses global and local myocardial function,
due to contractility. Global longitudinal deformation is the most
clinically used parameter in speckle-tracking echocardiography,
according to E.G. Akramova [11]. This technique is at the
forefront due to the fact that the cardiologist is able to perform
early diagnostics, allowing to identify and even prevent the
presence of the slightest myocardial dysfunction before an
obvious and unfavorable cardiovascular event occurs [15].
Routine sonography methods have a place in the diagnosis of
existing clinical signs of pathology.

In the framework of this study, diastolic dysfunction of the left
ventricle is considered as a model for assessing deformation,
contractility and other functions of the heart muscle, including
remodeling and hypertrophic processes of the left ventricle, and
involvement of the atria in the process is not excluded. In recent
studies (D.V. Vdovenko, R.A. Libis, V.E. Oleynikova, S.N.
Kupriyanova, E.G. Akramova), the authors described in detail
the longitudinal deformation of the myocardium by layers,
putting forward the significance of even minimal deviations,
paying attention to the levels of peak systolic deformation of
the left ventricle and the rate of deformation at rest [11]. At
the same time, routine echocardiographic parameters such as
ejection fraction etc., remained unchanged in the routine cohort
of patients examined, initially. Moreover, there are reports that
speckle tracking echocardiography can act as a sensitive marker
and predictor of advanced diagnostics of early LV myocardial
dysfunction, at a multifaceted slice level. A prospective study by
Asian scientists presents a detailed analysis of strain to identify
various characteristics of circumferential and longitudinal strain
in individuals with existing left ventricular diastolic dysfunction.
Systolic dysfunction can be easily and accurately detected using
speckle-tracking echocardiography [15].

Relevant data are still emerging today, due to the intensive use
of speckle-tracking echocardiography in certain patient groups
[10,12].

For future guidelines and research work, the question of
supplementing the left atrium data and a complete study of right
ventricular function is still open, focusing on the outcome of the
feasibility of the picture.

Ultimately, speckle-tracking echocardiography has high
sensitivity and specificity and can be used in general clinical
practice as a simple and cost-effective indicator of the risk of
subclinical, early pathology to prevent and reduce the number
of adverse cardiovascular events [13].

Conclusion.

The routine echocardiography method in our study showed
that it often cannot be a method for preventing the development
of systolic myocardial dysfunction in individuals with existing
diastolic dysfunction of the left ventricular myocardium. A
direct relationship was found between the presence of systolic
dysfunction of the LV basal layers on ST-echo examination in
women even without pronounced diastolic dysfunction of the LV.
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Thus, the use of speckle-tracking echocardiography as an
additional version of routine echocardiography allows us
to adequately assess whether there is a subclinical violation
of the minimal structure in the prism of systolic function of
the left ventricle and the structured state of the left atrium in
patients [13]. The detection of changes in the physiological
and biomechanical processes of the heart at the stage of still
preserved ejection fraction was also prognostically important.
Analysis of the overall assessment of the speckle-tracking
study, in parallel with routine echocardiographic studies,
namely the basal segments of the left ventricle, left atrium,
can be a prognostically significant indicator for pre-diagnosis
of the development of cardiovascular events in women in the
peripapusal period (in our case, over 45 years old), regardless
of the presence of LVDD. Thus, LVDD accompanies LVSD,
almost in 60% of cases [10]. This means that it is mandatory
and recommended to introduce ST-ECHO to the routine
echocardiographic examination, as an informative predictor of
further adverse cardiovascular events.

Financing.
No financing.

Conflict of interest.
None.

REFERENCES

1. Nowbar AN, Gitto M, Howard JP, et al. Mortality from
Ischemic Heart Disease: Analysis of Data from the World Health
Organization and Coronary Artery Disease Risk Factors from
NCD Risk Factor Collaboration. Circulation: Cardiovascular
Quality and Outcomes. 2019;12:¢005375.

2. PellikkaPA, Nagueh SF, Elhendy AA, etal. American Society
of Echocardiography Recommendations for Performance,
Interpretation, and Application of Stress Echocardiography.
Journal of the American Society of Echocardiography.
2007;20:1021-1041.

3. Lang RM, Badano LP, Mor-Avi V, et al. Recommendations
for Cardiac Chamber Quantification by Echocardiography
in Adults: An Update from the American Society of
Echocardiography and the European Association of
Cardiovascular Imaging. Journal of the American Society of
Echocardiography. 2015;28:1-39.e14.

4. Hubbard RT, Arciniegas Calle MC, Barros-Gomes S, et al.
2-Dimensional Speckle Tracking Echocardiography predicts
severe coronary artery disease in women with normal left
ventricular function: a case-control study. BMC Cardiovascular
Disorders. 2017;17:231.

5. Nishi T, Funabashi N, Ozawa K, et al. Regional layer-
specific longitudinal peak systolic strain using exercise stress
two-dimensional speckle-tracking echocardiography for the
detection of functionally significant coronary artery disease.
Heart and Vessels. 2019;34:1394-1403.

6. Uusitalo V, Luotolahti M, Pietild M, et al. Two-Dimensional
Speckle-Tracking during Dobutamine Stress Echocardiography
in the Detection of Myocardial Ischemia in Patients with
Suspected Coronary Artery Disease. Journal of the American
Society of Echocardiography. 2016;29:470-479.e3.



7. Pirtskhalava S.D, Asymbekova E.U, Akhmedyarova N.K, et
al. Changes in left ventricular myocardial deformation in patients
with coronary heart disease during stress echocardiography.
2018;15:249-260.

8. Barbieri A, Mantovani F, Bursi F, et al. 12-year Temporal
Trend in Referral Pattern and Test Results of Stress
Echocardiography in a Tertiary Care Referral Center with
Moderate Volume Activities and Cath-lab Facility. Journal of
Cardiovascular Echography. 2018;28:32-38.

9. Ng ACT, Sitges M, Pham PN, et al. Incremental value of
2-dimensional speckle tracking strain imaging to wall motion
analysis for detection of coronary artery disease in patients
undergoing dobutamine stress echocardiography. American
Heart Journal. 2009;158:836-844.

10. Matveeva M.G, Alekhine M.N. The Importance of Two-
Dimensional Speckle Tracking Echocardiography of the Left
Atrium in Patients with Atrial Fibrillation. Ultrasound and
Functional Diagnostics. 2023;2:23-33.

11. Akramova E.G. Speckle Tracking Echocardiography in
Arterial Hypertension. Practical Medicine. 2018;1:69-73.

12.  Alekhine M.N, Zvereva L.V, Polyakova T.Yu.
Echocardiographic Assessment of Left Ventricular Myocardial
Deformation by Automatic Functional Imaging in Patients with
Hypertension. Kremlin Medicine. Clinical Bulletin. 2011;1:52-
55.

13. Nesukai E.G, Danilenko A.A. The role of speckle
tracking echocardiography in the diagnosis and treatment of
cardiovascular diseases. Hypertension. 2018;2:33-43.

14. Joyce E, Hoogslag G.E, Al Amril. Quantitative Dobutamine
Stress Echocardiography Using Speckle-Tracking Analysis
versus Conventional Visual Analysis for Detection of
Significant Coronary Artery Disease after ST-Segment
Elevation Myocardial Infarction. J. Am. Soc. Echocardiogr.
2015;28:1379-88.

15. Saito M, Okayama H, Yoshii T, et al. Clinical significance
of global two-dimensional strain as a surrogate parameter of
myocardial fibrosis and cardiac events in patients with hyper-
trophic cardiomyopathy. Eur. Heart J. Cardiovasc. Imaging.
2012;13:617-23.

CrnekJI-TpeKMHI  J3XoKapauorpadpusa i  paHHero
BBISIBJICHHS CYOKJIMHUYECKOH cHCTOInYecKoil 1uchyHKnun
Y ‘KeHIIHH B MepuMeHonay3e 0e3 SIBHOW AUACTOJIMYECKOI
auchyHKnun

Te3ncHas 4vacTh: B 3moxy mnepegoBBIX TEXHOJIOTHH U
YCOBEPILEHCTBOBAHMS KaXKI0H OTPaciii MEANIMHEI, Oaroiaps
JOCTIKEHUSIM B OOJIaCTM TEXHOJIOTHH W KIMHHYECKUX
HCCIIeIOBaHUH, ObUIN pa3paboTaHbl HOBBIE MTPOPHIAKTHUECKHE
U TepaneBTUUYECKUE CTPATETMU U I CepJEeUHO-COCYIUCTBIX
3aboneBannii. CHEKJI-TPEKMHIOBOE HCCIEeOBaHHE TOMY HE
HCKJIIOUEHHE.

Leab mccnenoBaHusi: ONEHUTh HEOOXOJMMOCTh BHEIPEHHMS
CIEKJI-TPEKUHT 3XOKapAHOrpadyi COBMECTHO C PYTHHHBIM
METOIOM ISl paHHEW JMarHOCTHKH JIOOBIX JMCOHYHKIMNA
MHUOKapAa, B TOM YHUCIIE U JEBOT0 MPEeACepaus Y JIUI] )KEHCKOrO
10J1a, B YaCTHOCTH B EpEMEHONay3aIbHOM NIEPUOJIE.
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MaTtepuaibl M MeTOABI: JaHHOE HCCIEAOBaHHE HMEIO0
NIPOCIEKTUBHBINA [U3aliH C IPOAOJLKUTENBHOCTBIO IIEpUOJa
HaOmonenuss B ToA. B wmccnemoBanuu ywactBoBasmo 150
MalMeHTOK KEHCKOro Toja, B Bo3pacTe oT 47 mo 53 7er,
C W3BECTHBIM TOPMOHAJIBHBIM YPOBHEM, B COOTBETCTBUH C
repeMeHonay3aabHbIM epuo oM. MccreoBanue NpoBOAUIOCH
B BMII Vmpasnenust enamu Ilpesunenta PK, ornenenun
(YHKIMOHAIBHOW JMarHOCTHKH. Bce TecThl MPOBOAMINCH
¢ ucnone3oBanuem IBM SPSS Statistics 20 (IBM, CILIA) ¢
JIOBEPUTEIBHOM BEPOATHOCTHIO 95%.

PesyabTaThl HccaenoBanmsi: BceM 150 wumccrmexpyembIM
ObUIO BOCIIPOM3BENIEHO PYTHHHOE JXOKapauorpaduueckoe
HCCIIeZIOBAaHHE, IIOCTe KOTOPOTO MBI Pa3[eiMiId HX Ha JIBE
ocHOBHBIE Tpynnbsl: 90 >xeHummH (60%) cocTaBMIN KOTOPTY
JIUI] C WMEIOIIEHCSl TUAaCTOMUYECKOW AUCPYHKIMEH JIEBOTO
xemynouka (JIDK), ocrasmmecs 60 sxenmmuH, a 310 40%, SBUIHCH
nuiamMu 0e3 umerorneiicst auactonudeckoi auchynkimn JIK.
IIpousBenn cHekI-TpeKUHIoBy0 sXokapauorpaguio (CT-
9XOKI).

B xonme wuccnenoBaHusi y  KOTOPTHI JIMI[ C HAJTHYUEM
JUACTOJUYCCKOM MuChYHKIUU JeBoro sxenynodka (JIIJIK)
Mo pe3yipTataM pyTHHHO# 5xokapauorpadpuu (DXOKT),
n3 90 manueHTok, y 85 MalMeHTOK WMeNach CHCTOJIMYEecKas
nucyHKIUS 0a3aJbHOr0 cerMeHTa. JTo coctaBuio 94,5 %
MAI[MEHTOK. Y OCTaBIIMXCS 5 MarueHTok (5,5%) perpeccuBHbIC
W3MEHEHHS CO CTOPOHBI CUCTOJIbI BBISIBIICHBI HE ObUTH. Y BTOpOU
KOTOPTHI IIECTHIIECATH KeHIIUH ¢ orcyTctBueMm JIJIJDK Ha
pytaaaoM DXOKT, mums y 50, a ato 83,4%, cucronuueckas
¢byHKIMs Ha 0a3anbHOM cpe3e HapyieHa He Obuta. OcraBirecs
16,6 %- 10 mamueHTOK, 0€3 H3MEHEHHI IMACTOJMKH Ha
OXOKI pyTHHHOM, BBIJJAJIN [TOKA3aTEIH HAPYUICHUS CHCTOJBI
1 TIpeJ TMacTOJINYECKO MaTonoruu npu uccienosanuu Ha CT-
OXOKT.

BoiBoabl: pyTHHHBIH MeTOJ 3XOoKapauorpadpuu B pamKax
HAIIIETO HCCIEJOBAaHMUs IMOKa3al, YTO OH 3a4acTyl0 HE MOXKET
ObITh METOZOM NPEJOTBPALICHHS Pa3BUTHS CHCTOJNYECKON
JMcHYHKIMM MHOKapAa Yy JHWI, C YXe HMeroleics
JIMACTOJIMUECKON AUCOYHKIME MUOKap/ia JIEBOTO JKEITyI0YKa.
BeisiBnieHa npsiMast CBSI3b HATHY ST CUCTOIIMYECKOM AUCHYHKIMN
JDK 6azameabix crmoeB Ha CT-DXOKI' oGcrnemoBanmu y
KEHIINH Ja)Ke HE MMEIOUIUX BBIPAKCHHYIO THACTOJNYECKYIO
muchynkiuio JDK. Takum obpasom, JJJIJIK comyrerByer
CHCTONIMYECKON nucyHkuun neBoro xemynouka (CHJDK),
npaktuiecku B 60% ciaydaeB. DTO o3HA4aeT 00sS3aTelbHBIM
u pexomeHnoBaHHbM BHeApuTh CT-DXOKI k pyTruHHOMY

obocienoBanuio  OXOKI, kak uWHPOPMATUBHBIA METOI-
MPEIUKTOP  JANBHEHUIIMX  HEONArompHsATHBIX  CepACHHO-
COCYIMCTBIX COOBITHIA.

KiroueBble caoBa: CHexia-TpeKHHT  3XOKapauorpadus
(SPECKLE-TRACKING), pmuchyHKIMS MHOKapAa, JEBOE
npecepne, nepemMeHomnaysa.
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