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BusiBneHi 3MiHE KPOBOTOKY Y IITEH 3 MAJIMMH CEPIICBIMH aHOMAIIiIMHI
CBiIYaTh MPO 3HWKEHHS KPOBOTOKY IO XpeOTOBUX apTepisix 3 Mepepos3Io-
ITOM KPOBOTOKY Yy BHIJIAI HOTO 30UTBIIEHHS IO OCHOBHiHM apTepii. dani
3MIHM TOB’sI3aHi 3 PE(IICKTOPHOIO aBTOPETYIALIEI CYTUHHOTO TOHYCY Y
BiJNIOBiJh HAa TIOPYIICHHS BETETATUBHOTO TOMEOCTa3Yy.

AHai3ylouy BEeHO3HHH KPOBOTIK y JAITeH 3 MaIUMH CEPLEBIMHU aHOMa-
JSIME, BCTAHOBJIEHO TaKy CTPYKTypy MOPYIICHb MO V.jugularis: 3 mpaBa €
JIOMIHYIOY€E TOPYIICHHS BEHO3HOTO BiITOKY y BUIJISAI SKICHUX 3MiH CIEK-
Tporpamu Hax iiBoto (37,5 ta 21,8% BinmoBigHO).

Otxe, BpaXxOBYIOUH BHIICHABEJICHI PE3YJIbTAaTH, MO3KOBHH KPOBOTIK, 32
maanmu Y3 mocmimkeHHsS, MOXKHAa BBaXKAaTH 3aJOBUIBHHM y IiTeH 3
AITX. 3MiHn 3 0OKy €JacTHKO-TOHIYHHUX BIIACTHUBOCTEH CYAMH MOXKHa
TIOB’s13aTH 3 TIOPYIICHHSIM BET€TaTHBHOTO OaaHCYy.
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Introduction. Different technologies were used for analysis of heart
electrical instabilities [1, 2, 3, 4, 5], but individual diagnosis by Delaunay
triangulation, Voronoi Diagrams methods remain actual for cardiology
[1, 2, 3, 4, 5]. The quality of heart arrhythmia and conduction disturbances
diagnosis is derived by individual etiological and pathogenetic features
[1, 2, 3, 4, 5]. Qualitative and quantitative characteristics of 2D, 3D
electrocardiograms in the patients with pirouette ventricular pair
extrasystoles gave us possibilities to determine peculiarities of oxymoron,

124



Lublin, Republic of Poland September 25-26, 2020

fractal and antifractal, racemic Moebius strip like transitions and iteration
[6, 7] (fig. 1).

The purpose of this study was to streamline of individual diagnosis by
Delaunay triangulation, Voronoi Diagrams, convex methods for heart
electrical instabilities diagnosis as prerequisite to treatment.

Methods. The object of study was 30 electrocardiograms with different
types of heart electrical instabilities. We used algorithm for diagnosing
heart electrical instability, which reduces to qualitative and quantitative
analysis of electrocardiograms (ECG) in standard, inverted, 3D (as rotation
bodies of ECG elements) forms; constructing graphs, including “Gift
Wrapping” algorithm; Delaunay triangulation, Voronoi Diagrams analysis,
calculation distances between points, angles between arcs, graphs; compar-
ison of qualitative and quantitative characteristics of these arcs, graphs; the
rotation volume, surfaces of the electrocardiograms elements; formulation
of the diagnostic conclusion.
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Fig. 1. The convex hull of complexes and rotation bodies
of electrocardiogram elements as Moebius strip like constituents
in the patients with pair pirouette ventricular premature beats [6]
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We were used Typical Conceptual Spaces by some general principles
[8] and our concepts of it [4, 5].

Results. We determinate disturbances of heart rhythm and conductivity
components as unity of opposites, antonyms; oxymorons [1, 2, 3, 4, 5].
Qualitative and quantitative characteristics of electrocardiograms in the
patients with heart electrical instabilities, including pirouette ventricular
pair extrasystoles, pirouette ventricular tachycardia gave us possibilities to
determine peculiarities of oxymoron, fractal and anti-fractal, racemic
Moebius strip like transitions and iteration [6, 7].

Fig. 2. Delaunay triangulation ECG analysis in the patients
with pair pirouette ventricular premature beats

The rotation volume of the spin dependent electrocardiograms elements
showed the performed depolarization and repolarization work in the atria and
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ventricles as a derivative of speed and time [4, 5]. The surface of such bodies
reflects the front of movement of electromagnetic waves. Qualitative and
quantitative characteristics of 3D electrocardiograms gave us possibilities to
determine peculiarities of rhythm and conduction disturbances [4, 5].

Fig. 3. Delaunay triangulation and VVoronoi Diagrams ECG analysis
in the patients with pair pirouette ventricular premature beats

Discussion. The proposed technology of heart electrical instability analy-
sis by using Delaunay triangulation and Voronoi Diagrams, convex ECG
analysis promotes understanding of heart electrical instability mechanisms,
improves the quality of diagnosis as precondition to correct of the treatment.
Electrical instability of the heart is derived from its structural and electrical
remodeling [1, 2, 3, 4, 5, 6]. Characteristics of volume, surface, spin, chirality
of rotation bodies of electrocardiogram elements give us possibilities to de-
termine depolarization and repolarization electro-magnetic picture, oxymo-
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ron, fractal and anti-fractal, Moebius strip like transitions and iteration, state
of electrical heart instabilities [2, 3, 4, 5, 6, 7].

Conclusion. Delaunay triangulation, VVoronoi Diagrams, convex analy-
sis of electrocardiograms gave us possibilities to improve the quality of
heart electric instability mechanisms diagnosis.

Such mathematical methods are a prerequisite for a better understand-
ing of treatment directions.

Fig. 4. The convex hull of complexes and rotation bodies
of electrocardiogram and Voronoi Diagrams analysis in the patients
with pair pirouette ventricular premature beats
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