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of today in Russia, the circulatory
ASsystem diseases rank first in the

overall morbidity patterns, accounting
for 18.8 %. Coronary artery disease, inclu-
ding myocardial infarction, alongside with
cerebrovascular diseases and essential
hypertension are among the most common
cardiovascular ailments [6].

There have been numerous studies carried in
relation to the morphology of the human heart ar-
terial vascularization [3], its venous angioarchitec-
ture [1], and the mutual dimensional orientation
of subepicardial vessels [5]. However, we still lack
comparative data on coronary angioarchitecture in
the heart under normal conditions and in case of
myocardial infarction. This study was performed to
bridge the above-mentioned gap in the currently
available knowledge.

Objective: our purpose here is to present the
morphofunctional parameters pertinent to the ar-
terial vascularization morphology in the heart both
in the absence of coronary circulation disturbances
and in anteroseptal myocardial infarction in humans
in their second period of adulthood with right coro-
nary pattern of the coronary arteries branching.

Material and Methods. Subepicardial branch-
ings were studied in the anterior interventricular
branch (AIVB) of left coronary artery in 10 hearts
as well as 12 lifetime coronarographies in humans
in their second period of adulthood with right cor-
onary pattern of the coronary arteries branching
under normal conditions and in anteroseptal myo-
cardial infarction. During angiography the heart
vessels were injected with lead oxide dissolved in
glycerin (in equal proportions). For histological ex-
amination vasculature samples were taken followed
by their cross-sections preparation and hematoxy-
lin and eosin staining.

The morphometric measuring of the ves-
sels length, their inner and outer diameters, and
cross-sectional areas was carried out using ap-
propriate software (VideoTest-Morphology, 5.0;
Makhaon). The original computer programs allowed
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establishing new morphofunctional parameters for
coronary vascularization (among them constriction
coefficients (Cc) and dilatation coefficients (Cd) re-
lated to the net luminal diameter of the arterial bed;
the share of the net longitudinal section of the ar-
terial vasculature in the total area of the vascular-
ized surface, and the average distance between the
branchings) [2].

The statistical analysis of the results obtained
was carried out through the variation method using
the data analysis package pertaining to the Excel
Windows Office XP and Statistica 6.0 software with
the arithmetical mean and standard error (M+m)
calculation. Student’s t-test for independent sam-
ples was also performed [4].

Results and Discussion. The net luminal area
(XSlum) of the AIVB in the absence of coronary cir-
culation disturbances was found to prevail over its
values in case of myocardial infarction, amounting
to 15.2+1.5 mm? and 9.6+1.1 mm?, respectively.

Normally in the upper third of the anterior in-
terventricular sulcus (AIVS) the ZSlum of the AIVB
branches generally tends to decrease, yet increa-
sing slightly to 15.4+£1.5 mm?Z in its medium third. A
significant 4.2-fold (2.3+0.9 mm?) reduction in the
net luminal area of the AIVB derivatives was found in
the initial segments of the AIVS upper third in myo-
cardial infarction.

Coronary circulation pathology is associat-
ed with a pronounced decrease in the net luminal
area of the AIVB derivatives from 19.5+1.8 mm? to
8.8+0.9 mmZ2in a 26.2+1.5 mm long segment of the
vessel found in the middle of the AIVS upper third.
Increased XSlum of the AIVB branches in the medi-
um and terminal parts of the AIVS upper third (up to
19.5%+1.8 mm? and 18.6+1.3 mm?, respectively) is
a common finding in myocardial infarction as well.

The charts demonstrating the alteration in the
AIVB net luminal area for all objects reveal a general
trend for this value to decrease along the medium
and lower third of the AIVB before the subepicardial
vessel branches penetrate the myocardium. How-
ever, the medium third of the AIVS, both in the nor-
mal condition and in case of myocardial infarction,
show a prominent increase in the XSlum in the AIVB
(by 1.6 times — from 4.3+0.8 mmZ2 to 6.8+0.9 mm?2,
and 1.4 times from 7.6+£0.5 mm? up to 10.6%1.1
mm? respectively).

An analysis of the data obtained showed that the
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hearts with no coronary circulation disturbances
had zero Cc values through a significant area in the
upper third of the AIVS with its values increasing
gradually in the medium and lower third. And at
the initial segment of the AIVS lower third only
the Cc of the AIVB derivates showed a single
decrease from 0.70+0.01 to 0.50+0.01. Those
with myocardial infarction typically demonstrate
a maximum increase in the AIVB Cc in the initial
segment of the AIVS upper third up to 0.80+0.01
followed by an intense fall down to zero values. A
significant jump-like increase in the AIVB Cc in
pathologies (up to 0.20£0.01) and decrease down
to zero were detected in the initial parts of the AIVS
medium third. In the lower parts of the AIVS, the Cc
increases gradually up until the AIVB subepicardial
vessel branches penetrate the myocardium.

The study of the Cd in the AIVB derivates through
the AIVS showed that when in normal condition
this value is at zero while increasing slightly up to
0.010+0.005 in the initial part of its upper third. Yet,
in case of myocardial infarction the Cd demonstrates
an intensive jump-like change revealing a double
increase in the parameter in the AIVS upper third,
up to 1.02+£0.11 and 0.90+0.03 respectively. Zero
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Subepicardial branchings were studied in the
anteriorinterventricularbranchofleftcoronaryartery
in 10 hearts as well as 12 lifetime coronarographies
in humans in their second period of adulthood
with right coronary pattern of the coronary
arteries branching under normal conditions and in
anteroseptal myocardial infarction.

The represented structural and functional
organization of subepicardial arterial bed of
the heart in norm and at myocardial infarction
characterizes vascularization features of different
topographic parts of the organ.
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values of the AIVB Cd in pathologies were detected
through the AIVS medium and lower third up until
the arterial branches enter the myocardium.

A comparative analysis of the net longitudinal
section of the arterial vasculature in the total area
of the vascularized hear surface produced similar
values in this parameter, namely 0.017+0.001 in all
those involved in the study.

The distance between the AIVB branchings is
normally 93.8+1.5 mm. However, in myocardial
infarction in the anterior surface of the heart this
index goes down significantly constituting 37.9+1.2
mm.

Conclusion. The comparative analysis of the
morphofunctional parameters pertinent to the
arterial bed morphology in the heart both in the
absence of coronary circulation disturbances and
in anteroseptal myocardial infarction serves a
description of the angioarchitecture in the coronary
vascularization in norm and pathology; it also makes
it possible to draw certain conclusions regarding
the vascularization intensity in various parts of the
organ in humansin their second period of adulthood
with right coronary pattern of the coronary arteries
branching.
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OCOBEHHOCTU APTEPUAABHOTO
PYCAA CEPALA B HOPME

M NMPU NUHPAPKTE MUOKAPAA

O. 0. AEXHMHA, A. A. KOPOBKEEB

MccnepoBaHbl cybanukapavanbHble pas3BeT-
B/IEHMS NepeaHen Mexokenygo4kOBON BETBU N1E€BOI
BeHe4vHom apTepun 10 cepaeuy, n 12 NpUXNU3HEHHbIX
KOpoHapoaHrmorpaduin nogen BToporo nepmona
3penoro Bo3pacta C NPaBOBEHEYHbIM BAPUMAHTOM
BEeTBJIEHNA BEHEYHbIX apTepMVl B HOpMe u C nepen-
He-NneperopofoyHbIM MHPAPKTOM MMOoKapaa.

MpepctaBneHHas  CTPYKTYPHO-PYHKLMOHANb-
Has opraHmM3dauus cybanukapananbHOro aptepu-
anbHOro pycna cepgua B HOpMe U Npu MHapkTe
Munokapaa xapakTtepusyet 0CoO6eHHOCTU BacKyns-
pusaumn pasnuyHbiXx TOonorpaduyecknx OTAEes 0B
opraHa.

KnioueBble cnoBa: BEHeYHblE apTepun, CTPYK-
TYPHO-®YHKUMOHaNbHAA opraHu3auns, Mopdo-
GYHKLUMOHaNbHbIE NapaMeTpbl, MHGAPKT MMoKap-
0a, NpaBOBEHEYHbIN BapnaHT BETBIEHNS BEHEYHbIX
apTepuin, BTOPOW Nnepnoa 3penoro so3pacTa



