.....

g MODERN TOOLS AND
' METHODS OF SCIENTIFIC
INVESTIGATIONS

08.12.2023

ANTWERP
KINGDOM OF BELGIUM

SCIENTIR

COLLECTION OF SCIENTIFIC PAPERS




@;ENTH:
COLLECTION OF SCIENTIFIC PRERPERS

with the proceedings of the

Il International Scientific and Theoretical Conference

Modern tools and methods
of scientific investigations

08.12.2023

Antwerp, Kingdom of Belgium

Antwerp, 2023




UDC 082:001 == https://doi.org/10.36074/scientia-08.12.2023
M 78

Chairman of the Organizing Committee: Holdenblat M.

Responsible for the layout: Bilous T.
Responsible designer: Bondarenko .

M 78 Modern tools and methods of scientific investigations: collection
of scientific papers «SCIENTIA» with Proceedings of the Il
International Scientific and Theoretical Conference, December 8,
2023. Antwerp, Kingdom of Belgium: International Center of Scientific
Research.

ISBN 979-8-88955-777-7 (series)
DOI 10.36074/scientia-08.12.2023

Papers of participants of the Il International Multidisciplinary Scientific
and Theoretical Conference «Modern tools and methods of scientific
investigations», held on December 8, 2023 in Antwerp are presented
in the collection of scientific papers.

The conference is included in the Academic Research Index ReserchBib
International catalog of scientific conferences and registered for holding on the
territory of Ukraine in UKRISTEI (Certificate Ne 313 dated june 16, 2023).

Conference proceedings are publicly available under terms of the Creative Commons Attribution-
ShareAlike 4.0 International License (CC BY-SA 4.0) at the www.previous.scientia.report.

UDC 082:001

© Participants of the conference, 2023
© Collection of scientific papers «SCIENTIA», 2023
ISBN 979-8-88955-777-7 © NGO International Center of Scientific Research, 2023



I Modern tools and methods of scientific investigations e

SECTION 23.
MEDICAL SCIENCES AND PUBLIC HEALTH

EXPERIMENTAL IN VITRO STUDY OF THE PENETRATION OF GEL
COMPOSITION INTO THE BIOLOGICAL ENVIRONMENT BY ELECTROPHORESIS

Scientific research group:
Hodovanyi O.V., Chukhray N.L., Martovlos O.I., Klyuchivska O.Yu., Stoika R.S. ......282

MODERN METHODOLOGICAL APPROACHES TO THE COMPILATION OF
PSYCHOPHYSIOGRAPHS AND PSYCHOGRAMS OF THE PROFESSIONAL
ACTIVITIES OF FUTURE SPECIALISTS OF THE MEEDICAL PROFILE AND THEIR
APPLICABLE SIGNIFICANCE

Serheta LV., Panchuk O.Yu., Marchuk Q. V. .....iiiinnnnniccnnnsncccssssssecssssssscssssnsssces 285

TISSUE DOPPLER ECHOCARDIOGRAPHY IN CURRENT RESEARCHES AND ITS
POTENTIAL IN ISCHAEMIC STROKE DIAGNOSIS AND PROGNOSTICATION
Yefimenko A. 287

BUKOPUCTAHHS BITAMIHY C VY JIEPMATOJIOT'TI
Oguap A.B., biomanka A.B. 291

JEIMPECHBHI PO3JIAU Y ITALIEHTIB 3 METABOJITYHUM CHMHAPOMOM
Jlaroga /1.0. 294

3AJIEXXHICTh 3AXBOPIOBAHOCTI KOPOM B 2018-2022 POKAX BIJI
IMYHOITPO®IITAKTHKU B XAPKIBCBKII, ITIOJITABCBKII TA CYMCBKIN
OBJIACTSAX

HaykoBo-mocaigna rpyna:

lep6ak O.B., €EscradpneBa A.Jl., Kononas JI.A., IBamenko P.O. 297

IMYHHMI TUCBAJIAHC I ITIOPYIIIEHHS ®AKTOPIB TEMOCTA3Y V ITALIIEHTIB

3  VYCKIIAZJHEHOIO CEPHEBO-CYIMHHOIO IIATOJIOI'I€EIO HA  TJI
[TOCTKOBIJJHOI'O CUHAPOMY

HaykoBo-mocaigna rpyna:

Kaimosa O.M., Byunesa O.B., Mepexko O.C., Arapkosa A.M., lloryasiiiio O.I. ........ 301

MEJMYHE CECTPUHCTBO B YKPATHI: POJIb, BUKJIMKU TA ITEPCIIEKTUBU
IBaHeHKO M.O., HAKOHEUHA C.A. ....ccvvrrvrereeeeeecccssssosseseeesecccssssssssssssasscsssssee 307

MO/IEJIb VVI[OCKOHAHEHH}I CUCTEMHU TIPOOIITIAKTUKU KOH®JIIKTHUX
CUTYALIN Y COEPI OXOPOHU 310POB’s
Binyuak A.C. 309

HAI7IHOLHI/IPEHILHUI AEPMATOJIOITYHI ~ 3AXBOPIOBAHHS, 3 SKUMU
CTUKAKTBCSA BIMCHKOBOCITYXXBOBII TT1/] YAC BIMHU
HIyMchbKa K.P., ITYCTOBA H.O. ..uucicrrreicrrninssnnicssanicssanesssasesssasssssssssssssssssssssssssssssssssssssssasssses 312

OCOBJIMBOCTI TH®EKIIMHOIO EHIOKAPIUTY V JITEM
byra B.B. 314

| 12



December 8, 2023 « Antwerp, Kingdom of Belgium e Collection of scientific papers «SCIENTIA» I
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TISSUE DOPPLER ECHOCARDIOGRAPHY
IN CURRENT RESEARCHES AND ITS POTENTIAL
IN ISCHAEMIC STROKE DIAGNOSIS AND
PROGNOSTICATION

Introduction and background. The cardiac structures motion velocities may be assessed
by means of tissue Doppler imaging (TDI), that is meant to filter out high-frequency, low-
amplitude and higher velocity blood flow signals and to detect higher amplitude, lower-velocity
ones. The method is limited by angle-dependency, respiratory motions of the patient, reverberation
artefacts while scanning more superficial structures. In addition, the scanner is required to provide
a frame rate of at least 100-150 frames per second. The measure of the change of shape of a region,
the strain, and its relative amount over time, the strain rate, can also be assessed by TDI [22] .
There are several TDI modes to assess the myocardial tissue movement with, those include pulse-
wave (PW) tissue velocity, colour tissue velocity imaging (TDC) and curved anatomical M-mode
(CAMM) [11]. The proper technique is required, in particular, in PW TDI mode for placing and
maintaining sample volume position, as well as, for adjusting the lowest possible gain setting [22].

Tissue Doppler capabilities are still applied in various scientific researches. In patients with
great prevalence of cardiovascular diseases and cardiovascular risk factors, however, with normal
left ventricle ejection fraction and no heart failure, early mitral annular velocity, septal e’, was
shown to be an incremental prediction factor of mortality and patient admittance due to
cardiovascular causes. The value, measured by TDI, was reported to be applicable and dependable
in practice [18]. On the contrary, Nistri S et al. [18] do not advise the usage of the conventional
PW Doppler-derived mitral peak early filling velocity, E, to e’ ratio, the E/e’, as a single
prognostication and diastolic function assessment method in patients with no signs of heart failure.

In the article by Simpson T F et al. [25] a PW TDI score of S’ + E’' > 20 cm/s was presented
as a highly sensitive and specific reliable predictor for normal global left ventricle function. The
lateral mitral annulus early-diastolic tissue velocity (the lateral-e’) was presented to be related to
the reversible character of left ventricle dysfunction and to be a reliable predictor of clinical
outcomes in non-ischemic left ventricular dysfunction [13].

TDC and PW TDI were applied for prognostication and systolic function assessment in
Anderson—Fabry disease [8], PW TDI was used in the morphological and functional evaluation of
the left ventricle in asymptomatic female carriers of Duchenne muscular dystrophy gene mutations
[16].

The TDI was applied to assess the septal atrial conduction time (sPA-TDI) in transcatheter
atrial septal defect treatment [19]. The asynchrony and the electromechanical delay in atrial septal
defects [19], atrial fibrillation (AF) followed by electrical cardioversion [30], and in
cardiomyopathy [S] were also assessed with PW TDI and electrocardiography.

The myocardial performance index [29], derived by PW TDI in the COVID-19 patients [12]
and by TDC in the research on Anderson—Fabry disease [8], was evaluated.

The management of AF may also benefit from a multidisciplinary and integrated approach,
and echocardiography modalities, such as TDI, may improve the AF assessment in routine clinical
practice, as presented in the research on AF imaging [15] .
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Purpose. The aim of this article was to look through the current scientific researches on TDI
echocardiography values, those may be useful in practice for cardiac function evaluation in
ischemic stroke patients.

Materials and methods. The search strategy for this brief review included requests
“ischemic stroke and tissue Doppler”, “ischemic stroke and tissue Doppler and E’ septal”, “tissue
Doppler E/E’ and ischemic stroke”, sorting “by relevance” was applied, articles dated the year
2019 and later were included. Additional search entries were found by manual search through the
reference lists from the original researches and textbooks. As a free search engine Google Scholar
was used initially. For every relevant article a secondary search for related articles was performed.

Results. The TDI was presented to be applied in different researches on diagnosis and
prognostication of ischaemic stroke. Let us look through the most current ones.

Thus, PW TD was applied in the research on echocardiographic markers in cryptogenic
stroke with incidental patent foramen ovale [28]. The left atrial (LA) volume index LAVI/a',
presenting left atrium remodelling in stroke patients, was obtained using TDI [24]. The myocardial
performance index, derived by PW TDI, was assessed in stroke [20] patients.

The E/e’ ratio was shown to be in an independent association with ischaemic stroke in
patients without AF, with atherothrombotic type occurring more often, than cardiogenic one. This
ratio was also limitedly, as compared to left atrial dimension, associated with incidence of AF [3].

The LA reservoir strain and electrocardiographic P-wave to PW TDI derived A’ duration
assessment after initial CHA2DS2-V ASc scoring was presented to be a useful additional factor to
stratify stroke risk with [14].

The diastolic dysfunction indicators were shown to correlate strongly with unfavourable
prognosis in undetermined aetiology ischaemic stroke patients [1]. The echocardiographic
sequential examinations are recommended to exclude possible AF in such patients for the period
of 2 months after the discharge from the hospital [1].

The PW and TDC TDI-derived mass peak antegrade velocity of thrombus, the Va, assessed
at the level of the mobile portion of intraventricular thrombus, was presented as a useful additional
echocardiographic prognostication factor of a higher embolic risk, however, it cannot be applied
to influence decisions and the standardised criteria are still to be developed [26].

The lateral total conduction time, the interval between the onset of P-wave in lead II of the
electrocardiogram (ECG) and the peak A'-wave of the lateral (I-PA TDI) part of mitral valve
annulus was reported to be a factor that may develop the AF risk assessment and management
beneficially [17].

The septal total conduction time, the interval between the onset of P-wave in lead II of the
ECG and the peak A™-wave of the septal (s-PA TDI) part of mitral valve annulus, was reported to
be a strong prognostication factor of subclinical AF in embolic stroke of unidentified source [23].

Subtle differences in the apparently normal diastolic function evaluated by TDI-derived
indices and blood flow/tissue velocity ratios in young patients with cryptogenic stroke and healthy
ones were shown [21].

The LA strain evaluation by TDI may be presented as a potentially reliable method to use
in stroke patients as a prognostication modality [10], [27], although the validation researches are
needed [27]. PW TDl is also applied alongside with other methods, as speckle tracking, for left
atrial strain assessment in AF and stroke prediction [2].

The cardiac stiffness in relaxation phase in the acute period ischaemic stroke subjects, if
increased, was shown to influence negatively the cardiopulmonary adequacy in the rehabilitation
period [6].

Although the TDI values and indices have been studied for decades [7], and the researches
on reference values have been being conducted [4], the further studies [9], are still of a scientific
and practical interest.
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Conclusion. Although the further researches on validation and standardisation of normal
values ranges are shown to be needed, tissue Doppler imaging is presented to be a feasible and
reliable method, that is successfully used for cardiac function evaluation in patients of various
pathology, and its parameters from current scientific researches in addition to the well-known
ones, required during stroke treatment, may be also useful for ischaemic stroke prediction,
advanced diagnosis and outcome prognostication.
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