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Abstract: The cardiac conduction system is a specialized complex of
cardiomyocytes that generates and conducts electrical impulses that coordinate the
rhythmic activity of the myocardium. Adequate blood supply to its structures— the
sinoatrial and atrioventricular nodes, the bundle of His, its branches, and the
Purkinje fibers —is critical for maintaining normal heart rhythm and preventing
conduction disturbances.

The conduction system receives blood primarily from the coronary arteries,
with significant anatomical variations associated with the type of coronary
circulation (right, left, or balanced). The sinoatrial and atrioventricular nodes most
often receive blood from the right coronary artery, while the bundle of His and its
branches are predominantly supplied by branches of the left coronary artery,
particularly the anterior interventricular artery.

Impaired blood supply to the conduction system caused by ischemia,
atherosclerosis, or thrombosis of the coronary arteries can lead to the development
of various arrhythmias, including sinus bradycardia, atrioventricular blocks, and
intraventricular conduction disturbances. Histological examination of the vascular
supply to these structures allows us to identify the morphological basis of these
pathological conditions.

This study aims to comprehensively examine the blood supply to various parts

of the cardiac conduction system using morphological and histological methods. The
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findings are of significant importance for clinical cardiology, particularly in the

diagnosis and prevention of cardiac arrhythmias.

The aim of the study was to examine the blood supply to various parts of the
cardiac conduction system and their morphological characteristics.

Objectives of the study: To study the anatomy of the cardiac conduction
system. To determine the sources of blood supply to the sinoatrial and
atrioventricular nodes. To examine the blood supply to the bundle of His, its
branches, and the Purkinje fibers . To analyze variations in coronary circulation. To
identify morphological changes in cases of blood supply impairment. To evaluate
the clinical significance of the characteristics of the conduction system's blood
supply.

Research methods. Anatomical examination of the heart (macropreparations).
Histological examination of tissues of the conduction system. Staining of
preparations (hematoxylin and eosin, special methods for vessels). Microscopic
analysis. Morphometric analysis of the vascular network. Comparative analysis of
various parts of the conduction system.

Results of the study. During the anatomical and histological examination, it
was established that the blood supply to the cardiac conduction system has
pronounced characteristics and variability depending on the section. The sinoatrial
node in most cases (about 60-70%) is supplied by a branch of the right coronary
artery, in the remaining cases - by a branch of the left coronary artery (circumflex).
Histologically, a developed capillary network is noted, providing high metabolic
activity of the node cells. The atrioventricular node receives blood supply
predominantly (up to 80-90%) from the right coronary artery. In samples with the
left type of coronary circulation, blood supply was revealed due to the circumflex
branch of the left coronary artery. A high density of microvessels was noted,
however, with ischemic changes, signs of cellular degeneration were observed. The
bundle of His and its branches are predominantly supplied with blood Septal

branches of the anterior interventricular artery (branches of the left coronary artery).




Modern Scientific Research International Scientific Journal 2026
Volume 4 Issue 3 Impact Factor-10.9
Histological analysis revealed that these structures have a more limited blood supply

compared to the nodes, making them more susceptible to ischemia. Purkinje fibers
receive their supply from small branches of the coronary arteries, primarily in the
subendocardial zone. Under conditions of insufficient blood supply, these structures
are the first to undergo ischemic changes. Impaired coronary blood flow is
accompanied by morphological changes: degeneration of conduction system cells,
stromal edema, decreased capillary density, and signs of necrobiosis. The most
pronounced changes were observed in the area of the bundle of His and its branches.

The drug of choice for anesthetic management during electrophysiological
studies in children is propofol , which does not alter the electrophysiological
parameters of the cardiac conduction system. Sodium oxybutyrate is not the drug of
choice for anesthetic management of transesophageal electrophysiological studies
for bradycardia and endocardial EPSI for radiofrequency ablation of atrioventricular
nodal reciprocating tachycardia in children, since in all cases it affects the function
of the sinus node and changes the parameters of the cardiac conduction system,
which is not typical for ketamine , propofol, and midazolam . The electrical
stimulation threshold for TEESI does not depend on the amplitude of the
transesophageal endograms and is not affected by sodium oxybutyrate , propofol,
and ketamine . Ectopic atrial tachycardia is sensitive to general anesthesia, and may
be terminated, slowed, or become unstable in response to ketamine and sodium
oxybutyrate . The optimal depth of insertion of the left atrial pacing electrode
through the esophagus closely correlates with the patient's height.

Conclusions. The blood supply to the cardiac conduction system is provided
by the coronary arteries and exhibits significant anatomical variations. The sinoatrial
and atrioventricular nodes are supplied primarily by the right coronary artery. The
bundle of His and its branches receive blood primarily from branches of the left
coronary artery, particularly the anterior interventricular artery. Purkinje fibers They
are supplied with blood by small branches of the coronary arteries and are most
susceptible to ischemia. The bundle of His and its branches are most vulnerable to
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disruption of blood supply. Ischemic changes in the conduction system can lead to

the development of cardiac rhythm and conduction disturbances.

The obtained data are of great importance for clinical practice, especially in the
diagnosis and treatment of arrhythmias.
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