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Annotation

This article examines the anatomy of the coronary arteries of the heart and their clinical
significance. The study is based on the analysis of Uzbek, Russian, and English-language
anatomical and clinically oriented literature. Special attention is given to the origin, course, main
branches, blood supply territories, coronary dominance, anatomical variations, and their role in
cardiovascular pathology. The findings show that the left coronary artery, especially the left
anterior descending branch, has major functional importance due to its extensive myocardial
supply. The right coronary artery also plays an essential role in supplying the right heart and
elements of the cardiac conduction system. The review confirms that detailed knowledge of
coronary artery anatomy is crucial for understanding ischemic heart disease, myocardial
infarction, arrhythmias, and for improving diagnostic and surgical practice in cardiology and
cardiovascular medicine.
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Introduction

The coronary arteries constitute the principal vascular network responsible for supplying
oxygenated blood to the myocardium, thereby ensuring the mechanical and metabolic activity of
the heart. Since the cardiac muscle performs uninterrupted rhythmic contractions throughout
human life, it requires a highly specialized and efficient blood supply system. Any disturbance in
coronary circulation may lead to myocardial ischemia, infarction, arrhythmias, heart failure, or
sudden cardiac death. Therefore, the anatomy of the coronary arteries occupies a central place
not only in normal human anatomy, but also in clinical medicine, cardiology, cardiac surgery,
radiology, and interventional diagnostics [1, 4]. From an anatomical point of view, the coronary
arteries arise from the ascending aorta immediately above the aortic valve, within the right and
left aortic sinuses. These vessels surround the heart in a crown-like manner, which explains the
term coronary derived from the Latin word corona, meaning “crown”. Traditionally, two main
coronary arteries are distinguished: the right coronary artery (RCA) and the left coronary artery
(LCA). The latter usually divides into the anterior interventricular branch, commonly known as
the left anterior descending artery (LAD), and the circumflex artery (LCx). Together, these
vessels and their branches supply the atria, ventricles, interventricular septum, sinoatrial node,
atrioventricular node, and papillary muscles. However, the pattern of branching, caliber,
dominance, and distribution may vary considerably among individuals, making the study of
coronary anatomy especially important [4, 5].
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The significance of coronary artery anatomy has increased markedly in modern medicine
due to the global burden of cardiovascular disease. Coronary artery disease remains one of the
leading causes of morbidity and mortality worldwide. In many cases, pathological changes such
as atherosclerosis, thrombosis, arterial narrowing, calcification, or congenital anomalies directly
affect the coronary vessels. Accurate knowledge of their origin, course, branches, and anatomical
variations is therefore essential for early diagnosis and appropriate management of
cardiovascular disorders . In particular, coronary angiography, computed tomography coronary
angiography, echocardiography, and magnetic resonance imaging all rely on precise anatomical
understanding for correct interpretation [4, 6]. The left coronary artery is generally regarded as
especially important because it supplies a substantial portion of the left ventricle and
interventricular septum, structures that are critical for systemic circulation. Occlusion of the left
anterior descending artery, for instance, is associated with extensive anterior wall myocardial
infarction and may have fatal consequences. Similarly, stenosis of the right coronary artery may
compromise blood flow to the right ventricle, the inferior wall of the left ventricle, and in many
individuals the cardiac conduction system. Such clinical realities make coronary anatomy more
than a theoretical topic; it becomes an indispensable basis for understanding the pathogenesis,
localization, and complications of ischemic heart disease [1, 3].

In addition to classical anatomical descriptions, modern anatomical science also emphasizes
the importance of anatomical variability. Coronary dominance, myocardial bridging, anomalous
origin of coronary arteries, and variations in the arterial supply of the conduction system are
examples of clinically relevant differences between individuals. These variations may remain
asymptomatic for years, but under certain physiological or pathological conditions they may
predispose patients to ischemia, syncope, arrhythmia, or sudden cardiac events. For surgeons and
interventional cardiologists, awareness of such variations is crucial during coronary artery
bypass grafting, stent placement, valve surgery, and other invasive procedures [4, 6].The
educational value of studying coronary artery anatomy is also substantial. For medical students
and anatomy learners, this topic serves as a bridge between basic morphology and clinical
application. It facilitates the integration of anatomical terminology, topographical relationships,
functional interpretation, and pathological correlation . As a result, coronary anatomy is often
considered one of the most clinically oriented areas of cardiovascular anatomy [1, 5].

The present study is devoted to the anatomical features of the coronary arteries of the heart
and their clinical significance. Special attention is given to the origin, course, branches, areas of
blood supply, anatomical variations, and the relationship between structural characteristics and
major cardiac pathologies. This topic is relevant because an improved understanding of coronary
arterial anatomy contributes not only to anatomical science, but also to more accurate diagnosis,
better treatment planning, and improved prevention of cardiovascular complications.

Materials and Methods

This article was designed as a descriptive and analytical literature-based study devoted to
the anatomy of the coronary arteries of the heart and their clinical significance. The study was
carried out through a comprehensive review of educational, anatomical, and clinical sources
published in Uzbek, Russian, and English languages. The materials of the study included
textbooks on human anatomy, anatomical atlases, educational manuals, and clinically oriented
literature addressing the origin, course, branching pattern, blood supply territories, anatomical
variations, and pathological relevance of the coronary arteries. Special attention was paid to
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sources describing the right and left coronary arteries, coronary dominance, myocardial blood
supply, arterial anastomoses, and structural variations significant for diagnosis and treatment in
cardiology and cardiovascular surgery [3–6].

The methodological basis of the study consisted of descriptive, comparative, and analytical
approaches. The descriptive method was used to present the general anatomical organization of
the coronary arteries and their main branches. The comparative method was applied to identify
similarities and differences in the interpretation of coronary artery anatomy across Uzbek,
Russian, and international literature sources [1–6]. The analytical method was used to evaluate
the relationship between anatomical features of the coronary vessels and their clinical
significance in conditions such as ischemic heart disease, myocardial infarction, coronary
stenosis, and congenital vascular anomalies. During the literature review, information was
selected according to its relevance to the topic, anatomical accuracy, and clinical applicability.
Priority was given to sources that provided detailed descriptions of coronary artery topography,
branching variations, and practical significance in medical diagnosis and treatment. Data from
the selected materials were systematized into the following thematic groups: origin of coronary
arteries, anatomical course and branches, zones of myocardial blood supply, anatomical variants,
and clinical significance.

The collected data were synthesized and interpreted in order to provide an integrated
overview of the coronary arterial system. No experimental intervention, cadaveric dissection, or
direct clinical observation was performed in this study, since the work was based entirely on the
analysis and generalization of existing scientific and educational literature.

Materials and Methods

The present article is based on a narrative review of anatomical and clinically oriented
literature concerning the coronary arteries of the heart. Uzbek, Russian, and English-language
sources were used to analyze the origin, topography, branching pattern, blood supply territories,
anatomical variations, and clinical significance of the coronary arterial system.The materials
included anatomy textbooks, atlases, учебные пособия, and clinically oriented manuals widely
used in medical education and practice. The selection of literature was determined by relevance
to coronary artery anatomy and its practical importance in cardiology, cardiac surgery, and
diagnostic imaging.

The research methods included descriptive analysis, comparative review, and synthesis of
published data. The descriptive method was used to characterize the normal anatomy of the right
and left coronary arteries and their principal branches [3, 5]. Comparative analysis allowed the
identification of differences and common features in the presentation of coronary anatomy in
Uzbek, Russian, and international sources. Analytical synthesis was employed to evaluate the
relationship between normal and variant anatomy of coronary vessels and major clinical
conditions such as ischemia, infarction, and coronary insufficiency. The obtained information
was organized into thematic categories and interpreted from both anatomical and clinical
perspectives. Since the study was literature-based, no experimental, invasive, or observational
procedures were conducted.

Results
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The analysis of the reviewed anatomical and clinically oriented literature showed that the
coronary arterial system has a relatively constant general structure, although individual
variations in origin, branching pattern, dominance, and distribution are frequently observed. In
all analyzed sources, the coronary arteries were described as the only vessels responsible for
supplying oxygenated blood directly to the myocardium, which confirms their exceptional
anatomical and functional importance. The reviewed data demonstrated that both the right and
left coronary arteries originate from the ascending aorta, more precisely from the corresponding
aortic sinuses located above the aortic valve [5]. This anatomical arrangement ensures immediate
blood supply to the myocardium after blood is ejected from the left ventricle. The literature
further indicated that the left coronary artery is usually shorter in length but more significant in
terms of the volume of myocardium supplied, while the right coronary artery has a longer course
and provides vascularization to important right-sided cardiac structures and components of the
conduction system [6].

A comparative review of the sources revealed that the left coronary artery most commonly
divides into two major branches: the anterior interventricular branch, or left anterior descending
artery (LAD), and the circumflex artery (LCx). The LAD was consistently described as one of
the most clinically important vessels because it supplies the anterior wall of the ventricles and a
major portion of the interventricular septum. In several sources, obstruction of this artery was
associated with extensive anterior myocardial infarction, severe left ventricular dysfunction, and
a high risk of fatal outcome. The circumflex artery, in turn, was found to supply the left atrium
and the lateral or posterior wall of the left ventricle. Although lesions of this vessel may
sometimes be less obvious in early diagnosis, they remain clinically significant due to their role
in ischemic damage of the left ventricular wall [4, 6]. The right coronary artery was shown to
follow the coronary sulcus and to provide branches to the right atrium, right ventricle, sinoatrial
node, atrioventricular node, and in many individuals the posterior part of the interventricular
septum [3, 4]. This finding explains the important relationship between right coronary artery
pathology and disturbances of cardiac rhythm and conduction. According to the analyzed
literature, stenosis or occlusion of the right coronary artery may result not only in inferior wall
myocardial infarction, but also in clinically significant arrhythmias, atrioventricular block, and
hemodynamic instability [4, 6].

One of the most important findings of the reviewed sources concerned the concept of
coronary dominance . It was found that right coronary dominance is the most common type,
where the posterior interventricular branch usually arises from the right coronary artery. Less
frequently, left dominance or balanced circulation may occur. These variations are not merely
anatomical curiosities; they directly influence the area of myocardium at risk during arterial
occlusion and may determine the severity and localization of ischemic lesions [4, 6]. Thus,
dominance was identified as one of the key parameters in the anatomical assessment of coronary
circulation. Another major result of the literature analysis was the presence of considerable
anatomical variability within the coronary arterial system . Variations were reported in the length
of the left main coronary trunk, the caliber of the principal branches, the level of division of the
vessels, the number of secondary branches, and the arterial supply of the cardiac conduction
system. Some sources also described congenital anomalies of coronary origin and course,
including abnormal origin from the opposite sinus and unusual arterial trajectories . Although
some of these variants may remain clinically silent, others can create serious risks during
physical stress, invasive procedures, or surgical interventions. The reviewed data therefore
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emphasized the necessity of recognizing such variations before angiographic interpretation or
operative treatment.

The analysis also showed that coronary arteries possess relatively limited anastomotic
connections under normal conditions [1, 3]. This anatomical feature explains why acute
obstruction of a major coronary branch can quickly result in myocardial ischemia and necrosis.
Unlike organs with well-developed collateral circulation, the myocardium is especially
vulnerable to sudden interruption of blood supply. Several reviewed authors highlighted that
even short-term coronary insufficiency may lead to irreversible structural and functional changes
in cardiac muscle. This finding underlines the close relationship between anatomical
organization of the coronary vessels and the pathophysiology of ischemic heart disease. The
examined literature also confirmed that coronary artery anatomy has direct relevance for modern
diagnostic and therapeutic practice. Coronary angiography, computed tomography angiography,
bypass grafting, stent placement, and valve surgery all require precise knowledge of coronary
topography and branching pattern. In particular, identification of the dominant artery,
localization of stenosis, and recognition of anatomical variants were repeatedly noted as essential
for safe and effective clinical management [4, 6]. Therefore, the results of the literature review
indicate that coronary anatomy should be interpreted not only in descriptive anatomical terms but
also from a practical clinical perspective.

Overall, the results obtained from the analyzed Uzbek, Russian, and English-language
sources demonstrate that the coronary arterial system combines structural regularity with
significant anatomical diversity. The left coronary artery, especially the LAD, was identified as
the vessel of greatest functional and clinical importance due to its extensive perfusion territory.
At the same time, the right coronary artery was shown to be essential for the blood supply of the
right heart and the conduction system. The reviewed evidence supports the conclusion that
detailed anatomical knowledge of coronary arteries is indispensable for understanding the
mechanisms of myocardial ischemia, predicting possible complications, and improving
diagnostic and surgical outcomes.

Table 1. Main anatomical characteristics of the coronary arteries and their clinical
significance

Structure /
Parameter Anatomical findings Clinical significance

Origin of
coronary
arteries

Both coronary arteries arise from the
ascending aorta, specifically from the right
and left aortic sinuses .

Any abnormal origin may lead to
impaired coronary perfusion,
myocardial ischemia, or sudden
cardiac complications .

Right coronary
artery (RCA)

The RCA usually courses in the coronary
sulcus and gives branches to the right
atrium, right ventricle, sinoatrial node,
atrioventricular node, and part of the
interventricular septum.

Occlusion of the RCA may result
in inferior wall myocardial
infarction, rhythm disturbances,
and conduction abnormalities .

Left coronary The LCA is usually shorter and divides Lesions of the LCA are
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Structure /
Parameter Anatomical findings Clinical significance

artery (LCA) into the anterior interventricular branch
(LAD) and circumflex artery (LCx).

particularly dangerous because it
supplies most of the left ventricle
and septum .

Left anterior
descending
artery (LAD)

The LAD descends in the anterior
interventricular sulcus and supplies the
anterior wall of the ventricles and most of
the interventricular septum.

LAD obstruction is associated
with extensive anterior
myocardial infarction and high
mortality risk .

Circumflex
artery (LCx)

The LCx courses in the coronary sulcus
and mainly supplies the left atrium and
lateral/posterior wall of the left ventricle .

LCx stenosis may cause lateral
wall ischemia and may remain
clinically underdiagnosed in
some cases.

Coronary
dominance

In most individuals, right dominance is
observed; in fewer cases, left or balanced
dominance is present .

Dominance determines the blood
supply of the posterior
interventricular region and
influences infarction patterns .

Anatomical
variations

Considerable variability was found in
branching pattern, vessel caliber, length of
the left main trunk, and arterial supply to
the conduction system .

Such variations are important in
coronary angiography, bypass
surgery, stenting, and other
interventional procedures.

Anastomoses
Coronary arteries possess limited
anastomotic connections under normal
conditions.

Poor collateral circulation
increases the severity of ischemia
when arterial obstruction occurs .

Myocardial
blood supply

The coronary arteries supply the atria,
ventricles, papillary muscles, and
conduction system of the heart .

Disruption of blood flow may
impair both contractile and
electrical cardiac functions .

General clinical
relevance

The reviewed sources consistently show
that coronary anatomy is directly related to
diagnosis, prognosis, and treatment of
cardiovascular diseases .

Detailed anatomical knowledge is
essential for cardiologists,
surgeons, anatomists, and
radiologists.

Discussion

The present review demonstrates that the anatomy of the coronary arteries is not only a
fundamental component of cardiovascular morphology, but also one of the most clinically
relevant areas of applied anatomy. The findings obtained from the analyzed literature confirm
that the normal structure, branching pattern, and territorial distribution of the coronary vessels
determine the adequacy of myocardial perfusion and, consequently, the functional state of the
heart. Since the myocardium is characterized by continuous activity and high metabolic demand,
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even minor disturbances in coronary blood flow may result in serious pathological consequences
[3, 4, 6]. In this regard, coronary anatomy should be interpreted not merely as a descriptive
subject, but as a structural basis for understanding major cardiovascular disorders. One of the
most important points highlighted by the literature is the dominant role of the left coronary
arterial system, especially the left anterior descending artery, in maintaining the blood supply of
the left ventricle and interventricular septum. The results showed that the left coronary artery
supplies the largest and functionally most significant part of the myocardium. This explains why
pathological narrowing or acute occlusion of its branches is often associated with severe
ischemic damage, impaired systolic function, and high mortality risk [4, 6]. In clinical practice,
lesions of the LAD are considered particularly dangerous because they involve areas of the heart
essential for systemic circulation. Thus, the anatomical significance of this vessel directly
corresponds to its clinical importance.

At the same time, the right coronary artery also deserves special attention because of its role
in supplying the right chambers of the heart and, in many individuals, major elements of the
conduction system [3, 4]. The reviewed sources indicate that the sinoatrial node, atrioventricular
node, and posterior part of the interventricular septum may receive blood supply from branches
of the right coronary artery in a large number of cases. This anatomical relationship explains
why right coronary artery disease is frequently associated not only with ischemic injury of the
inferior myocardial wall, but also with arrhythmias and conduction disturbances. Therefore, the
clinical consequences of right coronary artery lesions should be evaluated not only from the
perspective of myocardial necrosis but also in terms of electrical instability of the heart. Another
important issue identified in this study is coronary dominance. The reviewed literature confirms
that right dominance is the most frequent anatomical pattern, although left and balanced types
are also observed. This feature has major practical value because dominance determines which
coronary artery gives rise to the posterior interventricular branch and, therefore, which regions of
the myocardium are most vulnerable in the event of vascular obstruction. In patients with left
dominance, for example, stenosis of the left coronary system may have especially severe
consequences because a larger myocardial territory depends on it for perfusion [4, 6]. This
observation supports the view that coronary dominance is not simply an anatomical variation,
but a prognostically meaningful characteristic.

The study also confirms that anatomical variability is a central feature of the coronary
arterial system. Differences in the origin, caliber, length, angle of branching, and distribution of
the vessels were noted across the literature. Such variability has major implications for
diagnostic imaging and surgical interventions. Coronary angiography, computed tomography
angiography, bypass grafting, and coronary stenting all require exact identification of vessel
anatomy before clinical decisions can be made. Failure to recognize variant anatomy may lead to
diagnostic error, incomplete revascularization, or operative complications. Therefore, the data
support the conclusion that anatomical education should include not only the classical scheme of
coronary circulation but also its most common variations. The results of the reviewed sources
additionally emphasize the functional significance of the relatively poor anastomotic network of
coronary vessels under normal conditions [1, 3]. Compared with some other organs, the heart
possesses limited collateral circulation, which makes it especially sensitive to acute interruption
of arterial blood flow. From a pathophysiological point of view, this explains the rapid
development of ischemia and necrosis in the setting of coronary thrombosis or severe stenosis.
Although collateral vessels may develop gradually in chronic ischemic states, their
compensatory capacity is often insufficient in acute events. This discussion confirms that the
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anatomical arrangement of the coronary system itself predisposes the myocardium to severe
injury when perfusion is compromised.

An important aspect of this topic is the relationship between anatomical knowledge and
modern clinical technologies. In present-day cardiology and cardiovascular surgery, coronary
anatomy forms the basis for interpretation of angiographic findings, preoperative planning, and
risk assessment. Surgeons must know the topography of coronary branches during bypass
grafting and valve operations, while interventional cardiologists depend on precise anatomical
localization of stenotic segments during stent implantation. Similarly, radiologists and
echocardiographers need a clear understanding of normal and variant coronary patterns in order
to interpret imaging findings correctly [4, 6]. Thus, the discussion of coronary anatomy cannot
be separated from the realities of clinical practice. The educational significance of the subject
should also be emphasized. For students of medicine, coronary arteries represent an ideal
example of the integration of anatomy with physiology, pathology, and clinical medicine.
Through this topic, learners can understand how structural details such as vessel origin, course,
and branching determine organ function and disease mechanisms. The reviewed materials
suggest that teaching coronary anatomy in a clinically oriented way improves comprehension of
ischemic heart disease, myocardial infarction, arrhythmias, and invasive treatment strategies.
Therefore, the anatomical study of coronary vessels has value not only for specialists but also for
medical education as a whole.

At the same time, this article has certain limitations. Since the study is based on a narrative
review of educational and scientific literature, it does not include original cadaveric observations,
morphometric measurements, or direct clinical case analysis. For this reason, the conclusions are
based on synthesis of available sources rather than on primary anatomical material. Future
studies could expand this topic through cadaveric dissection, radiological analysis, or
comparative morphometry of coronary variations in different populations. Such approaches
would allow a more detailed evaluation of regional and individual features of coronary anatomy.

In summary, the discussion confirms that the coronary arteries are not merely vessels
supplying the heart, but a highly specialized arterial system whose structure directly affects
myocardial viability, cardiac function, and clinical outcomes [3, 4, 6]. The left coronary artery,
particularly the LAD, appears to be the most critical vessel from both anatomical and clinical
perspectives, whereas the right coronary artery plays a key role in the vascularization of the
conduction system and inferior cardiac regions. Coronary dominance, anatomical variability, and
limited collateral circulation further increase the importance of precise anatomical knowledge.
For these reasons, the anatomy of the coronary arteries should be regarded as one of the most
essential topics in both theoretical and clinical medicine.

Conclusion

In conclusion, the coronary arteries of the heart represent a highly specialized vascular
system that ensures continuous blood supply to the myocardium and maintains normal cardiac
function. The reviewed literature shows that the anatomical structure of the coronary arteries is
characterized by a general pattern of organization, while also demonstrating important individual
variations in origin, branching, dominance, and distribution. The left coronary artery, especially
the left anterior descending branch, plays a particularly significant role because it supplies a
large and functionally essential portion of the myocardium. At the same time, the right coronary
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artery is of major importance in the vascularization of the right heart and elements of the cardiac
conduction system. The study also confirms that coronary dominance, anatomical variability,
and the limited development of anastomoses have direct influence on the severity, localization,
and clinical manifestation of ischemic heart disease and other cardiovascular disorders. Thus,
detailed knowledge of coronary artery anatomy is essential not only for understanding the
normal morphology of the heart, but also for the diagnosis, prevention, and treatment of cardiac
diseases. It is especially important in cardiology, cardiovascular surgery, radiology, and medical
education. A clear understanding of coronary anatomy improves diagnostic accuracy, supports
effective therapeutic planning, and helps reduce the risk of complications during invasive and
surgical procedures.

Therefore, the anatomy of the coronary arteries should be regarded as one of the key topics
in both theoretical and clinical medicine. Further anatomical and clinical studies of coronary
vessel variations may contribute to improved patient outcomes and a deeper understanding of
cardiovascular pathology.
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