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Abstract

Coronary circulation plays a crucial role in maintaining myocardial viability by ensuring a
continuous supply of oxygen and metabolic substrates to cardiac tissue. Disruption of coronary
blood flow leads to ischemia and, if prolonged, results in myocardial infarction, a major cause of
morbidity and mortality worldwide. This study aims to analyze the anatomical structure of
coronary circulation and its role in the pathogenesis of myocardial infarction. A comprehensive
review of anatomical, physiological, and clinical literature was conducted to evaluate the
relationship between coronary vessel structure, hemodynamic regulation, and pathological
processes. The findings indicate that atherosclerosis, thrombosis, and endothelial dysfunction are
key contributors to coronary artery occlusion. Understanding these mechanisms is essential for
improving preventive strategies, early diagnosis, and effective treatment of ischemic heart
disease.
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Introduction

The heart is a highly specialized muscular organ responsible for maintaining systemic
circulation, and its continuous function depends on an adequate supply of oxygenated blood
delivered through the coronary circulation. Unlike many other organs, the myocardium relies
almost entirely on aerobic metabolism, making it extremely sensitive to any interruption in blood
flow (1). Even brief periods of ischemia can lead to significant functional impairment, while
prolonged ischemia results in irreversible myocardial injury.

Coronary circulation is anatomically and functionally unique. It consists primarily of the
right and left coronary arteries, which originate from the ascending aorta and supply different
regions of the myocardium. The left coronary artery divides into the left anterior descending
(LAD) artery and the circumflex artery, both of which are critical for perfusion of the left
ventricle. The right coronary artery supplies the right ventricle and, in most individuals,
contributes to the blood supply of the conduction system (2). This anatomical distribution plays a
decisive role in determining the localization and severity of myocardial infarction.

The regulation of coronary blood flow is influenced by multiple factors, including metabolic
demand, vascular tone, and autoregulatory mechanisms. Under normal conditions, coronary

blood flow increases in response to increased myocardial activity, ensuring adequate oxygen

187

' https://www.ijmrd.in/index.php/imjrd/ ; }t




INTERNATIONAL MULTI DISCIPLINARY JOURNAL FOR RESEARCH &

DEVELOPMENT
eISSN 2394-6334 Volume 13, issue 04 (2026)

delivery. However, pathological conditions such as atherosclerosis impair this adaptive capacity
and lead to reduced perfusion (3).

Myocardial infarction (MI) is a clinical condition characterized by necrosis of cardiac
muscle due to prolonged ischemia. It is one of the leading causes of death globally and
represents a major public health concern. The pathogenesis of MI is complex and involves a
combination of anatomical, physiological, and biochemical processes. The most common cause
is the rupture of an atherosclerotic plaque followed by thrombus formation, which obstructs
coronary blood flow (4).

Recent advances in cardiovascular research have improved our understanding of the
mechanisms underlying coronary artery disease and myocardial infarction. However, despite
these developments, the incidence of MI remains high, particularly in developing countries
where risk factors such as hypertension, diabetes, and dyslipidemia are prevalent (5).

Understanding the anatomical basis of coronary circulation and its relationship with
pathological processes is essential for identifying risk factors, predicting disease progression, and
improving clinical outcomes. Therefore, this study aims to provide a comprehensive analysis of
coronary circulation and its role in the pathogenesis of myocardial infarction.

Materials and Methods

This study was conducted using a qualitative analytical approach based on a systematic
review of scientific literature related to coronary circulation and myocardial infarction. No
experimental or clinical interventions were performed; instead, the research relied on secondary
data obtained from reliable academic and clinical sources.

A wide range of materials was used, including textbooks on human anatomy, cardiovascular
physiology, and clinical cardiology, as well as peer-reviewed articles from international medical
journals. Sources were selected from databases such as PubMed, Google Scholar, and Scopus,
along with regional scientific publications from Uzbekistan to ensure inclusion of both global
and local perspectives.

The inclusion criteria for selected sources were relevance to coronary anatomy, myocardial
perfusion, and infarction mechanisms, as well as publication within the period from 2010 to
2024. Classical foundational works were also included to provide theoretical support. Articles
focusing on coronary artery structure, endothelial function, atherosclerosis, and thrombosis were
prioritized.

The methodology involved several stages. First, anatomical data regarding coronary arteries
and myocardial perfusion were collected and systematized. This included analysis of coronary
artery branches, distribution patterns, and variations. Second, physiological mechanisms
regulating coronary blood flow were examined, including metabolic regulation, autoregulation,
and endothelial function.

The third stage focused on the pathophysiology of myocardial infarction. Data related to
plaque formation, rupture, thrombosis, and myocardial ischemia were analyzed. A comparative
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approach was used to evaluate normal coronary function versus pathological conditions leading
to infarction.

Descriptive and analytical methods were applied to synthesize findings and identify
relationships between anatomical features and clinical outcomes. A tabular method was also used
to summarize key differences in pathological processes contributing to myocardial infarction.

Ethical considerations were maintained by using only publicly available scientific sources
and ensuring proper citation. No human or animal subjects were directly involved.

Results

The analysis demonstrated that coronary circulation is organized into a highly specialized
vascular network designed to meet the high metabolic demands of the myocardium. The left
coronary artery was found to be the dominant supplier of oxygenated blood to the left ventricle,
which is responsible for systemic circulation and therefore requires a greater oxygen supply (6).

The left anterior descending artery (LAD) was identified as the most clinically significant
vessel, often referred to as the “widow-maker” due to its frequent involvement in severe
myocardial infarctions. Occlusion of this artery leads to extensive damage to the anterior wall of
the left ventricle, resulting in significant impairment of cardiac function.

The right coronary artery (RCA) supplies the right ventricle and, in most individuals, the
sinoatrial and atrioventricular nodes. Occlusion of this artery may lead to arrhythmias and
conduction disturbances. The circumflex artery supplies the lateral wall of the left ventricle and
contributes to coronary circulation depending on dominance patterns (7).

The findings indicate that atherosclerosis is the primary pathological process underlying
coronary artery disease. The accumulation of lipid-rich plaques within the arterial walls leads to
narrowing of the lumen and reduced blood flow. Plaque rupture exposes thrombogenic material,
resulting in rapid thrombus formation and acute occlusion of the vessel (8).

Endothelial dysfunction was also identified as a key factor contributing to disease
progression. Impaired endothelial function reduces nitric oxide production, leading to
vasoconstriction, inflammation, and increased platelet aggregation. These changes further
exacerbate the risk of thrombosis and ischemia (9).

Table 1. Pathophysiological Stages of Myocardial Infarction

Outcome

Increased vascular
resistance

Lumen narrowing

Thrombus formation
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Myocardial ischemia

Irreversible tissue damage

The results confirm that myocardial infarction is a progressive condition resulting from the
interaction of structural and functional abnormalities within coronary vessels.

Discussion

The findings of this study highlight the critical role of coronary artery anatomy in
determining the development and severity of myocardial infarction. The distribution of coronary
arteries directly influences the extent of myocardial damage during ischemic events. In particular,
occlusion of the left anterior descending artery results in more severe clinical outcomes due to its
extensive perfusion territory (10).

Atherosclerosis remains the central mechanism underlying coronary artery disease. The
gradual accumulation of lipid deposits within arterial walls leads to progressive narrowing and
reduced blood flow. When combined with endothelial dysfunction and inflammatory processes,
this creates a highly unstable environment prone to plaque rupture and thrombosis.

The role of systemic risk factors such as hypertension, diabetes, and hyperlipidemia cannot
be overlooked. These conditions accelerate vascular damage and contribute to the development
of coronary artery disease. Additionally, lifestyle factors such as smoking and physical inactivity
further increase the risk of myocardial infarction.

From a clinical perspective, early detection of coronary artery disease is essential for
preventing myocardial infarction. Advances in imaging techniques, including coronary
angiography and CT angiography, have significantly improved the ability to identify vascular
abnormalities. These tools allow for timely intervention and improved patient outcomes.

Overall, myocardial infarction represents a complex interaction between anatomical
structures, physiological regulation, and pathological processes. Understanding these
relationships is essential for developing effective prevention and treatment strategies.

Conclusion

Coronary circulation is a vital component of cardiovascular function, ensuring adequate
oxygen supply to the myocardium. Its anatomical structure and regulatory mechanisms play a
crucial role in maintaining cardiac health. However, pathological processes such as
atherosclerosis, endothelial dysfunction, and thrombosis disrupt this system and lead to
myocardial infarction.

The findings of this study demonstrate that myocardial infarction is a multifactorial
condition influenced by both structural and functional factors. Early diagnosis, effective
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management of risk factors, and advances in medical technology are essential for reducing the
global burden of this disease.

Future research should focus on personalized approaches to cardiovascular care, taking into
account individual anatomical variations and risk profiles. A deeper understanding of coronary
circulation will continue to play a key role in improving clinical outcomes and advancing
cardiovascular medicine.
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