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Abstract: Coronary artery anatomy is a fundamental determinant of myocardial perfusion
and plays a critical role in the pathogenesis, localization, and clinical presentation of myocardial
infarction (MI). This study aims to analyze the anatomical structure of coronary arteries and
evaluate their clinical implications in ischemic heart disease. The coronary circulation is
primarily composed of the left coronary artery, which divides into the left anterior descending
(LAD) and left circumflex (LCX) arteries, and the right coronary artery (RCA). Each of these
vessels supplies specific regions of the myocardium, and variations in their distribution
significantly influence the extent and severity of ischemic injury. The findings demonstrate that
occlusion of different coronary arteries leads to distinct patterns of myocardial infarction. In
particular, LAD occlusion is associated with anterior wall infarction and carries a higher risk of
complications due to the large myocardial territory involved. RCA occlusion commonly results
in inferior wall infarction and may be associated with conduction abnormalities, while LCX
occlusion often causes lateral or posterior infarction, which may present with less typical clinical
and electrocardiographic features. Additionally, variations in coronary dominance, such as right-
dominant, left-dominant, or co-dominant circulation, play an important role in determining
clinical outcomes and prognosis.

This study also highlights the importance of correlating anatomical knowledge with clinical
findings, including electrocardiography and imaging techniques such as coronary angiography
and computed tomography. A thorough understanding of coronary artery anatomy improves
diagnostic accuracy, facilitates early detection of myocardial infarction, and supports the
selection of appropriate therapeutic strategies, including percutaneous coronary intervention and
coronary artery bypass grafting. In conclusion, coronary artery anatomy is essential for
understanding the mechanisms, clinical manifestations, and management of myocardial
infarction. Integrating anatomical and clinical knowledge enhances patient care and contributes
to better prognosis in cardiovascular diseases.
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Introduction

Coronary artery anatomy plays a fundamental role in maintaining myocardial perfusion and
ensuring adequate oxygen and nutrient delivery to cardiac tissue. The heart is supplied by two
main coronary arteries—the left coronary artery (LCA) and the right coronary artery (RCA)—
which originate from the ascending aorta and branch extensively to perfuse specific regions of
the myocardium. The LCA typically divides into the left anterior descending artery (LAD) and
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the left circumflex artery (LCX), each supplying distinct anatomical territories of the heart.
Variations in coronary anatomy, including dominance patterns, significantly influence both
physiological perfusion and pathological outcomes in cardiovascular diseases [1]. Myocardial
infarction (MI) is a leading cause of morbidity and mortality worldwide and occurs primarily due
to acute obstruction of coronary blood flow, most commonly as a result of atherosclerotic plaque
rupture and subsequent thrombus formation. The anatomical distribution of coronary arteries
determines the location and extent of myocardial ischemia and necrosis. For instance, occlusion
of the LAD is often associated with anterior wall infarction, which carries a higher risk of
complications due to the large myocardial territory involved [2].

Understanding coronary artery anatomy is therefore essential for accurate diagnosis, risk
stratification, and management of patients with ischemic heart disease. Clinical manifestations of
myocardial infarction, including chest pain, electrocardiographic changes, and biomarker
elevation, are closely correlated with the affected coronary vessel and the region of myocardial
injury. For example, occlusion of the RCA may lead to inferior wall infarction and is often
associated with bradyarrhythmias due to involvement of the atrioventricular node, which is
typically supplied by the RCA in right-dominant circulation [3]. In addition to classical
anatomical patterns, variations such as left-dominant or co-dominant coronary circulation can
alter the clinical presentation and prognosis of myocardial infarction. These variations affect the
distribution of blood supply to the posterior and inferior regions of the heart, thereby influencing
both the severity of ischemia and the likelihood of complications [4].

Recent advances in imaging techniques, including coronary angiography and computed
tomography (CT) angiography, have significantly improved the understanding of coronary
anatomy and its clinical implications. These modalities allow precise visualization of coronary
artery structure, identification of stenotic lesions, and assessment of plaque characteristics, which
are critical for guiding therapeutic interventions such as percutaneous coronary intervention (PCI)
and coronary artery bypass grafting (CABG) [5].In this study, we aim to analyze the anatomical
features of coronary arteries and evaluate their clinical implications in the development,
localization, and management of myocardial infarction. Understanding these relationships is
essential for improving diagnostic accuracy and optimizing treatment strategies in patients with
ischemic heart disease.

Methods

This study was conducted as a narrative review to analyze the anatomical features of
coronary arteries and their clinical implications in myocardial infarction. A comprehensive
literature search was performed using major scientific databases, including PubMed, Scopus, and
Google Scholar, to identify relevant peer-reviewed articles published between 2000 and 2024.
The search strategy incorporated key terms and Medical Subject Headings (MeSH) such as
“coronary artery anatomy,” “left anterior descending artery,” “right coronary artery,” “coronary
circulation dominance,” “myocardial infarction,” “ischemia,” and “clinical correlation,”
combined using Boolean operators (AND, OR) to ensure a systematic and comprehensive
retrieval of relevant studies [1]. Inclusion criteria were defined to select studies that provided
detailed descriptions of coronary artery anatomy, anatomical variations, and their association
with myocardial infarction, including clinical presentation, electrocardiographic findings, and
imaging-based diagnosis. Both original research articles and review papers were considered.



JOURNALOF
MULTIDISCIPLINARY

SCIENCES AND INNOVATIONS
ISSN NUMBER: 2751-4390

IMPACT FACTOR: 9,08

https://ijmri.de/index.php/jmsi COMPANY: GERMAN INTERNATIONAL JOURNALS

215

Studies were excluded if they were not available in English, lacked full-text access, or focused
on unrelated cardiovascular conditions without clear anatomical or clinical correlation.

Relevant data were extracted and synthesized qualitatively, with particular attention to the
anatomical distribution of coronary arteries, patterns of coronary dominance, and their
relationship to specific regions of myocardial ischemia and infarction. Additionally, clinical
parameters such as symptom localization, electrocardiographic changes, and outcomes of
diagnostic imaging techniques (e.g., coronary angiography and computed tomography
angiography) were analyzed to establish correlations between anatomical structures and clinical
manifestations [2]. A comparative analytical approach was applied to integrate findings from
different studies, allowing identification of consistent patterns and clinically significant
associations. This methodological framework enabled a comprehensive understanding of how
variations in coronary artery anatomy influence the localization, severity, and prognosis of
myocardial infarction, emphasizing their importance in modern clinical practice [3].

Results

The analysis of the selected studies demonstrates a strong correlation between coronary
artery anatomy and the localization, severity, and clinical presentation of myocardial infarction
(MI). The distribution of coronary blood supply was found to be a key determinant of the
affected myocardial territory during ischemic events. In most individuals, right-dominant
coronary circulation predominates, in which the right coronary artery (RCA) supplies the inferior
wall and the atrioventricular (AV) node. Consequently, occlusion of the RCA is commonly
associated with inferior wall myocardial infarction and conduction abnormalities such as
bradycardia and AV block [1]. The left anterior descending artery (LAD) was identified as the
most clinically significant vessel due to its supply to a large portion of the left ventricle,
including the anterior wall, interventricular septum, and apex. Occlusion of the LAD was
consistently associated with anterior wall myocardial infarction, which carries a higher risk of
complications such as heart failure, cardiogenic shock, and ventricular arrhythmias due to the
extensive area of myocardial damage [2].

The left circumflex artery (LCX) was found to supply the lateral and posterior walls of the
left ventricle. Occlusion of the LCX may result in lateral or posterior myocardial infarction,
which can be more difficult to detect on standard electrocardiography due to less pronounced or
atypical changes. In cases of left-dominant circulation, where the LCX supplies the posterior
descending artery, infarctions in this region were observed to be more extensive and clinically
severe [3]. Additionally, anatomical variations in coronary circulation, such as co-dominance or
anomalous origin of coronary arteries, were shown to significantly influence both clinical
presentation and prognosis. These variations may alter the pattern of ischemia, complicate
diagnosis, and affect interventional strategies. Advanced imaging modalities, particularly
coronary angiography and CT angiography, were found to be essential in identifying these
variations and guiding clinical decision-making [4].

Overall, the results confirm that precise knowledge of coronary artery anatomy is crucial for
accurate localization of myocardial infarction, interpretation of clinical findings, and selection of
appropriate therapeutic interventions.

Table 1. Coronary Artery Anatomy and Clinical Correlations in Myocardial Infarction
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Coronar
y Artery

Supplied
Region Type of MI

Typical
Clinical/ECG
Findings

Complications

LAD Anterior wall,
septum, apex Anterior MI

ST
elevation in
V1–V4

Heart failure,
cardiogenic shock

RCA Inferior wall,
AV node Inferior MI

ST
elevation in II,
III, aVF

Bradycardia,
AV block

LCX Lateral/posterior
wall

Lateral/Posterio
r MI

ST
elevation in I,
aVL, V5–V6

Arrhythmias,
often silent/atypical

PDA
(branch) Posterior wall Posterior MI

ST
depression in
V1–V3
(reciprocal
changes)

Diagnostic
difficulty

Discussion

The present study demonstrates that coronary artery anatomy is a decisive factor in
determining the localization, severity, and clinical presentation of myocardial infarction (MI).
The findings emphasize that the anatomical distribution of coronary blood supply directly
correlates with patterns of myocardial ischemia and necrosis. In particular, the left anterior
descending artery (LAD) emerges as the most clinically significant vessel due to its extensive
perfusion territory, including the anterior wall, interventricular septum, and apex. Occlusion of
the LAD is therefore associated with large infarct size and a higher risk of adverse outcomes,
such as left ventricular dysfunction, cardiogenic shock, and malignant arrhythmias [1]. Another
important aspect highlighted in this study is the role of coronary dominance in shaping clinical
manifestations. In right-dominant circulation, which is the most common pattern, the right
coronary artery (RCA) supplies the inferior wall and the atrioventricular (AV) node. As a result,
inferior myocardial infarction due to RCA occlusion is frequently accompanied by conduction
abnormalities, including bradycardia and varying degrees of AV block. In contrast, left-dominant
circulation, where the left circumflex artery (LCX) supplies the posterior descending artery, is
associated with more extensive infarction when occlusion occurs, often leading to worse clinical
outcomes [2].

The findings also underscore the diagnostic challenges associated with certain infarction
patterns. While anterior myocardial infarction typically produces clear electrocardiographic
changes, such as ST-segment elevation in precordial leads, infarctions involving the posterior or
lateral walls—commonly associated with LCX occlusion—may present with subtle or atypical
ECG findings. This can lead to delayed diagnosis and treatment, increasing the risk of
complications. Therefore, a thorough understanding of coronary anatomy is essential for accurate
ECG interpretation and timely clinical decision-making [3]. Furthermore, the study highlights
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the clinical importance of anatomical variations and anomalies of coronary arteries. Variations
such as co-dominance or anomalous origin of coronary vessels may alter myocardial perfusion
patterns and complicate both diagnosis and interventional procedures. In such cases, advanced
imaging techniques, including coronary angiography and computed tomography angiography,
play a crucial role in identifying anatomical details and guiding appropriate therapeutic strategies
[4].

From a therapeutic perspective, the results reinforce the importance of early and targeted
revascularization strategies, such as percutaneous coronary intervention (PCI) and coronary
artery bypass grafting (CABG). The choice of intervention often depends on the location of the
occlusion, the extent of myocardial involvement, and the underlying anatomical structure of the
coronary arteries. Knowledge of coronary anatomy allows clinicians to optimize treatment
approaches, reduce myocardial damage, and improve patient outcomes [5]. In addition, the study
supports the concept that myocardial infarction is not only a vascular event but also a
consequence of complex interactions between anatomical, hemodynamic, and pathological
factors, including atherosclerosis, plaque instability, and thrombosis. This multifactorial nature
highlights the need for an integrated clinical approach that combines anatomical knowledge with
pathophysiological understanding and modern diagnostic tools [6]. In conclusion, coronary
artery anatomy is a cornerstone in understanding myocardial infarction, influencing its clinical
presentation, diagnostic accuracy, and therapeutic management. A detailed and clinically
oriented understanding of coronary circulation is essential for improving patient prognosis and
advancing cardiovascular care.

Conclusion

In conclusion, coronary artery anatomy plays a critical role in determining the localization,
severity, and clinical outcomes of myocardial infarction. The distribution of blood supply by the
left anterior descending artery, right coronary artery, and left circumflex artery directly
influences the extent of myocardial ischemia and necrosis, as well as the associated clinical
manifestations. Among these, occlusion of the left anterior descending artery is associated with
the most severe outcomes due to the large myocardial territory it supplies [1]. The study also
highlights the importance of coronary dominance and anatomical variations in shaping both the
presentation and prognosis of myocardial infarction. Variations such as left-dominant or co-
dominant circulation can significantly alter the pattern of ischemia and increase the risk of
complications. Therefore, individualized assessment of coronary anatomy is essential in clinical
practice [2].

Furthermore, a clear understanding of the relationship between coronary anatomy and
electrocardiographic changes enhances diagnostic accuracy and facilitates early identification of
the affected myocardial region. This is particularly important in cases with atypical presentations,
such as posterior or lateral infarctions, where diagnosis may be challenging [3]. From a clinical
perspective, knowledge of coronary artery anatomy is fundamental for guiding effective
therapeutic interventions, including percutaneous coronary intervention and coronary artery
bypass grafting. Early recognition and targeted treatment based on anatomical and clinical
correlations significantly improve patient outcomes and reduce mortality [4]. Overall, integrating
anatomical knowledge with clinical and diagnostic findings is essential for the optimal
management of myocardial infarction. Future research should focus on advanced imaging
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techniques and personalized approaches to better understand anatomical variations and improve
treatment strategies in cardiovascular diseases [5].
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