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ANGIOARCHITECTONICS OF THE SUBEPICARDIAL
VASCULAR BED OF THE HEART ON THE LATERAL SURFACE
OF THE LEFT VENTRICLE IN YOUNG ADULTHOOD
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AHTMOAPXUTEKTOHUKA CYBINMUKAPAUAABLHOTO
COCYAUCTOIO PYCAA CEPALA HA BOKOBOU NOBEPXHOCTHU
AEBOTO XEAYAO4KA Y AUL, IOHOLWUECKOIO BO3PACTA

A. A. KopobGkees, E. B. Aabiluesa, A. b. XoaxasH, O. 0. AexXHuHa

CTAaBpPONOAbLCKUK rOCYAQPCTBEHHBIM MEAULLUHCKUA YHUBEPCUTET,
Poccuinckasa Peasepaums

In young adulthood, 28 hearts with a uniform variant of coronary branching were studied. The vascular bed of the heart
was examined using X-ray, anatomical, histological, and morphometric methods. On the lateral surface of the left ventricle,
the spatial relationship of the circumflex branch and the posterior vein of the left ventricle is considered. The average distance
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between the arterial and venous vessels, the ratio of the total cross-sectional area of the venous to the arterial bed, and the
average displacement of the veins from the arteries were established. The dynamics of their changes on the lateral surface
of the left ventricle are considered.

Keywords: circumflex branch, posterior vein of the left ventricle, topographic-anatomical relationships, uniform variant
of coronary branching, morphofunctional parameters

Y niopen 1HOLWECKOro Bo3pacTa M3yyeHbl 28 ceppael, C paBHOMEPHbIM BapuUaHTOM BETBJIEHUIA BEHEYHbIX apTeEpPUii.
CocyaucTtoe pycno cepgua UCCNefoBaHO C NMOMOLLBbI PEHTreHONIOrMYeckmx, aHaTOMUYECKMX, TMCTONOMMYECKUX U MOpP-
domeTpuyeckmx mMetoaoB. Ha GOKOBOM MOBEPXHOCTW JIEBOTO XEenyao4yka PacCMOTPEHO MPOCTPAHCTBEHHOE B3aMMO-
OTHOLLEHME ormnbatoLLeli BeTBM 1 3a[HEN BeHbl JIEBOro Xesyaouyka. YCTaHOBMEHbI CPELHEE PACCTOSIHUE MeEXAy apTe-
puanbHbIMU U BEHO3HBIMU COCYAaMM, OTHOLUEHUME CYMMapHOW MOWaan Ce4YeHUs BEHO3HOrO pycna K apTepuanbHOMY,
cpenHee cMelleHne BEH OT apTepuit. PaccMoTpeHa AnHamuka Ux M3MeHeHUn Ha GOKOBOI MOBEPXHOCTU JIEBOI0 Xesy-

nouka.

Knoyesbie cnosa: ornbaioLyas BeTBb, 3afHss1 BEHa JIeBOro XeJsyno4ka, Tonorpapo-aHatoMmyeckme B3anMoOTHOLLIEe-
HUSI, PaBHOMEPHbIV BAPUAHT BETBICHUV BEHEYHbIX apTepuil, MOPHOPYHKLNOHAIbHbIE NapamMmeTpbl
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Ds - average distance between the arterial and venous
channels
EB - envelope branch of the left coronary artery

LSLV - lateral surface of the left ventricle
PBLV - posterior branch of the left ventricle

R - ratio of the total cross-sectional area of the venous
bed to the arterial

Sh - average displacement of the venous bed from the
arterial

of death worldwide [1-4]. This is primarily due

to the development of atherosclerotic lesions of
arterial vessels [5, 6]. To develop new diagnostic and
therapeutic approaches to the personalized treat-
ment of cardiovascular diseases, objective morpho-
logical data on the variability of subepicardial arterial
and venous heart channels and their mutual topogra-
phy are necessary.

In some publications, features of different
types of intra-organ arterial heart dichotomies with
hemodynamic changes [2, 7] are considered. The re-
searchers described anatomical features of blood
flow in congenital heart defects [8, 9] and coronary
vascular anomalies [10]. The studied literature contains
information on the distance from the coronary sinus
to the intraloop artery, the cross-section of the artery
with muscle loops in mature and older adults [11], and
morphometric topography of the left coronary artery
and left auricular [12]. At the same time, studies on the
characteristics of the mutual location of arterial and
venous heart channels are rare. The publications present
separate data on the spatial localization of heart veins
and coronary vessels in the right ventricular version of
coronary artery branches in old age and old age [13] in
adolescents [14]. The aim of the study was to present
angioarchitectonics of subepicardial arteries and cardiac
veins on the lateral surface of the left ventricle (LSLV) with
a single variant of coronary artery branching in adoles-
cents.

Material and Methods. Twenty-eight hearts with
uniform coronary artery branches have been studied in
young men. The vascular bed of the heart was studied by
radiological, anatomical, histological, and morphometric
methods. The spatial relationship of the envelope branch
(EB) and the posterior vein of the left ventricle (PBLV)
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is considered on the LSLV. Morphometry of arterial
branching components and venous fusion levels was
performed using «Video-Test-Morpho, 2005» (Zenit NPK,
Russia). Angles are measured in each bifurcation and
venous fusion; lengths of the main trunk, branches, and
tributaries; diameters of the main trunk, derivatives, and
tributaries. To characterize the topographic-anatomical
relationship between the EB and the PBLV, the following
morphofunctional parameters were calculated in the
original computer program: the ratio of the total cross-
sectional area of the venous bed to the arterial (R), the
average distance between the arterial and venous beds
(Ds) and the average displacement of the venous bed
from the arterial (Sh).

Processing of the obtained results was carried out
in the program SPSS Statistics 24 (IBM, USA) [15].
For descriptive statistics, the arithmetic means, and
its standard error (M+m) are determined. The level of
statistical significance was p<0.05.

Results and Discussion. A study of vascular
angioarchitectonics showed that in the upper third of
the LSLV, there were the main barrels of the | generation
of EB and levels of coronary sinus fusion (Fig. 1). These
ships never crossed paths.

Within the middle third of the LSLV, the | branch
of the EB was formed, the right «daughter» branch,
which penetrated into the myocardium in the specified
topographic area. The left derivative spread to the
lower third of the LSLV and became the main trunk of
the Il arterial generation. During the middle third of the
LSLV, the first level of the merger of the PBLV was also
revealed, the origins of which were formed in this area.
The most significant number of arterial bifurcations was
observed in the lower third of the LSLV. Here the Il and
Il branches of the EB and their «daughter» branches
were formed.
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Fig. 1. Morpho-mathematical model of the vascular bed
of the heart on the LSLV with a uniform variant of coronary
branching in young adulthood.

Note: |-lll — levels of division of arteries and confluence
of veins; a — the right branch of the artery or tributary
of the vein; b — the left branch of the artery
or tributary of the vein; CS - coronary sinus

Analysis of the change in the parameter R in young
men with a uniform variant of the branching of the
coronary arteries showed its intensive increase from
2.66£0.20 to 12.62+1.18 (p<0.05) at the beginning
of the upper third of the LSLV. Then a sharp decrease
to 3.76%0.28 (p<0.05) (Fig. 2). However, in the final
sections of the upper third the value of R increased again
to 5.40+0.43. During the middle third of the LSLV, there
was a tendency to a gradual decrease in the parameter
values to 0.29+0.01 (p<0.05). Within the lower third of
the LSLV, the value of the parameter R varied slightly,
with @ maximum increase to 1.30+0.11 and a decrease
t0 0.48+0.03.
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Fig. 2. Change of the morphofunctional parameter R
on the lateral surface of the left ventricle in young adulthood
with a uniform variant of coronary branching.
Note: a — upper third LSLV; b — middle third LSLV;
¢ — lower third LSLV

Throughout the LSLV, the values of the parameter Ds
increased uniformly with the most significant magnitude
in the upper and middle thirds, reaching 10.20£1.02 mm

10,0
15,0
20,0

and 16.10£1.50 mm, respectively. The maximum value
of the parameter in the lower third of the LSLV was
26.30£2.00 mm. A slight decrease in Ds values was
noted in the middle of the upper third of the LSLV (from
4.60+0.35 mm to 4.40+0.30 mm) and at the beginning of
its middle third (from 10.20£1.02 mm to 8.40+£0.50 mm).
Consideration of the variability of the Sh parameter
in the upper third of the LSLV showed an increase in
its values to +10.20+£1.15 mm (Fig. 3). However, at the
beginning of the middle third of the LSLV, a decrease in
the parameter to —9.90+0.85 mm was noted. In its final
sections, an intensive rise to +14.80+1.50 mm (p<0.05)
was detected. A section with negative parameter
values from -15.50%£1.48 mm to —-16.60+1.51 mm was
detected between the middle and lower thirds of the
LSLV. In the future, the parameter increased sharply to
+17.30%£1.60 mm (p<0.05). During the lower third of the
LSLV as awhole, there was an increase in the values of the
Sh parameter with a maximum rise to +26.30+2.18 mm.
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Fig. 3. Change of the parameter Sh on the lateral surface
of the left ventricle in young adulthood
with a uniform variant of coronary branching.
Note: a — upper third LSLV; b — middle third LSLV;
¢ — lower third LSLV

The obtained data on the values of R in adolescents
showed the most significant value of the total area of the
venous bed within the upper third of the LSLV; however,
in older adults with a uniform variant of branching of the
coronary arteries, this parameter showed the maximum
total lumen of the subepicardial veins in the lower third
of the LSLV [16]. The most significant distance between
venous tributaries and arterial branches revealed in
young men within the lower third of the LSLV disagrees
with the data of other authors. Thus, in persons of older
age periods (elderly and senile age), the most significant
distance between the venous and arterial channels is
determined in the middle third of this area [9, 12]. The
established displacement of the veins relative to the
coronary arteries to the left within the middle third of the
LSLV is confirmed by the data obtained during the study
of these vessels in senile people [8, 13]. However, in
old age, the venous bed deviates from the arterial one
to the left only during the upper third of the LSLV [16].
In adolescents with the right-ventral variant of branching
on the sternocostal surface of the heart, the venous bed
shifts all along for the arterial one only to the right [14].

Conclusion. The obtained data on the an-
gioarchitectonics of the vascular bed of the heart
demonstrate the most significant number of arterial
branches in the lower third of the LSLV. At the same
time, the structures of the venous department are more
pronounced inits middle and upper thirds. The total cross-
sectional area of the venous bed significantly prevailed
over the same arterial indicator in the upper third of the
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LSLV, which is confirmed by the most significant value
of R in this area. Whereas within the middle third of the
BPLF, a significant increase in the total cross-sectional
area of the arterial bed was revealed. Throughout the
LSLV, the distance between the subepicardial arteries
and veins increased uniformly with maximum distancing

in its lower third. The displacement of the venous bed of
the heart from the arterial to the left was noted within the
middle third of the LSLV and on its border with the lower
one, where negative values of the Sh parameter were
established. In other areas, the veins shift to the right
of the arterial derivatives.
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