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Abstract

Background: As Coronary artery disease is one of the most common heart diseases and also the major cause of
death in developing countries. The aim of the present study is to evaluate the coronary dominance pattern which
will help the cardiac physicians and surgeons for better diagnosis and management of coronary artery diseases.
Methods: The study was planned on 30 heart subjects. These selected hearts are without any obvious pathology
referred with cardiac conditions was enrolled into the study in NMCH, Patna. The coronary arteries were dissected
and analysed for the origin of sinoatrial Nodal artery and Observations were noted. The hearts identified with the
congenital anomalies were excluded from study.

Conclusion: From the above study it can be concluded that the most common is the right coronary dominance
compared to left and balanced dominance as seen in this study. The present study is in comparison with the data
generated by previous authors. This knowledge of normal anatomy and variations of coronary dominance will
help interventional cardiologist, cardio-thoracic surgeons and radiologist to plan and provide proper management
to patients.
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Introduction

Coronary circulation is the circulation of blood in
the blood vessels that supply the heart muscle (my-
ocardium). Coronary arteries supply oxygenated
blood to the heart muscle, and cardiac veins drain
away the blood once it has been deoxygenated. Be-
cause the rest of the body, and most especially the
brain, needs a steady supply of oxygenated blood
that is free of all but the slightest interruptions, the
heart works constantly and sometimes works quite
hard. Therefore its circulation is of major im-
portance not only to its own tissues but to the entire
body and even the level of consciousness of the
brain from moment to moment. Interruptions of cor-
onary circulation quickly cause heart attacks (myo-
cardial infarctions), in which the heart muscle is
damaged by oxygen starvation. Such interruptions
are usually caused by ischemic heart disease (coro-
nary artery disease) and sometimes by embolism
from other causes like obstruction in blood flow
through vessels. Coronary arteries supply blood to
the myocardium and other components of the heart.
Two coronary arteries originate from the left side of
the heart at the beginning (root) of the aorta, just af-
ter the aorta exits the left ventricle. There are three
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aortic sinuses (dilations) in the wall of the aorta just
superior to the aortic semilunar valve. Two of these,
the left posterior aortic sinus and anterior aortic si-
nus, give rise to the left and right coronary arteries,
respectively. The third sinus, the right posterior aor-
tic sinus, typically does not give rise to a vessel. Cor-
onary vessel branches that remain on the surface of
the artery and follow the sulci of the heart are called
epicardial coronary arteries!!! The left coronary ar-
tery distributes blood to the left side of the heart, the
left atrium and ventricle, and the interventricular
septum. The circumflex artery arises from the left
coronary artery and follows the coronary sulcus to
the left. Eventually, it will fuse with the small
branches of the right coronary artery. The larger
anterior interventricular artery, also known as the
left anterior descending artery (LAD), is the second
major branch arising from the left coronary artery. It
follows the anterior interventricular sulcus around
the pulmonary trunk. Along the way it gives rise to
numerous smaller branches that interconnect with
the branches of the posterior interventricular artery,
forming anastomoses. An anastomosis is an area
where vessels unite to form interconnections that
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normally allow blood to circulate to a region even if
there may be partial blockage in another branch. The
anastomoses in the heart are very small. Therefore,
this ability is somewhat restricted in the heart so a
coronary artery blockage often results in myocardial
infarction causing death of the cells supplied by the
particular vessel. [1]

The right coronary artery proceeds along the coro-
nary sulcus and distributes blood to the right atrium,
portions of both ventricles, and the heart conduction
system. Normally, one or more marginal arteries
arise from the right coronary artery inferior to the
right atrium. The marginal arteries supply blood to
the superficial portions of the right ventricle. On the
posterior surface of the heart, the right coronary ar-
tery gives rise to the posterior interventricular artery,
also known as the posterior descending artery. It
runs along the posterior portion of the interventricu-
lar sulcus toward the apex of the heart, giving rise to
branches that supply the interventricular septum and
portions of both ventricles. [1] The left and right cor-
onary arteries occasionally arise by a common trunk,
or their number may be increased to three; the addi-
tional branch being the posterior coronary artery
(which is smaller in size). In rare cases, a person will
have the third coronary artery run around the root of
the aorta. Occasionally, a coronary artery will exist
as a double structure (i.e. there are two arteries, par-
allel to each other, where ordinarily there would be
one).

The artery that supplies the posterior third of the in-
terventricular septum — the posterior descending ar-
tery (PDA) determines the coronary dominance. [2]

If the posterior descending artery is supplied by the
right coronary artery (RCA), then the coronary
circulation can be classified as "right- dominant".
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If the posterior descending artery is supplied by the
circumflex artery (CX), a branch of the left artery,
then the coronary circulation can be classified as
"left-dominant".

If the posterior descending artery is supplied by both
the right coronary artery and the circumflex artery,
then the coronary circulation can be classified as
"co-dominant".

Approximately 70% of the general population are
right-dominant, 20% are left-dominant and 10% are
co-dominant[?] A precise anatomic definition of
dominance would be the artery which gives off sup-
ply to the AV node i.e. the AV nodal artery. Most
of the time this is the right coronary artery. As Cor-
onary artery disease is one of the most common
heart diseases and also the major cause of death in
developing countries. The aim of the present study
is to evaluate the coronary dominance pattern which
will help the cardiac physicians and surgeons for
better diagnosis and management of coronary artery
diseases.

Methodology

The study was planned on 30 heart subjects. These
selected hearts are without any obvious pathology
referred with cardiac conditions was enrolled into
the study in Nalanda medical college Patna, Bihar.
The coronary arteries were dissected and analysed
for the origin of Posterior interventricular artery and
Observations were noted. The hearts identified with
the congenital anomalies were excluded from study.

Results and Discussion

Table 1: Coronary Dominance in the Selected Population

Dominance No. Of subjects Percentage
Right Coronary Artery 21 70
Left Coronary Artery 7 23
Both Right & Left coronary Artery 2 7
Total 30 100
Table 2:
Authors Study Area | Right Coronary | Left Coro- | Both Right & Left
Artery (%) nary Artery coronary Artery
Hussein Ali Fakhir et al [13] Iraq 76 13 11
Fazliogullari Z et al [14] Turkey 42 14 44
Fazlul Aziz Mian et al [15] Pakistan 60.5 19.5 20
Jose Roberto Ortale et al [16] | Brazil 88 8 4
MA El Sayed [17] Egypt 80 10 10
Hirak Das et al [18] Assam 70 18.5 11.5
Vasudeva Reddy J et al South India | 86.5 11.25 2.5

Coronary heart disease is the leading cause of death
in the developing countries and one of the causes is
anomalous origin of coronary arteries. [3] Hence,
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clinicians and anatomists have been examining cor-
onary artery variations for a long time. In particular,
from the 1960s, when the use of selective coronary
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angiography began, the number of investigations on
this topic has increased. However, there is still no
consensus on the normality or abnormality of coro-
nary arteries. While it is generally accepted that the
human heart has two main coronary arteries (right
and left), some claim that the condition of pos-
sessing three or four coronary arteries is normal. !
In general, coronary artery variations are regarded as
major or minor, important or unimportant. Minor
anomalies are not clinically evident and are usually
accepted as normal changes. The major anomalies
that are accepted as variations are reported in less
than 1% of the general population. [4] Hence,
knowledge of these normal variations is important
for cardiothoracic surgeons and radiologists while
performing therapeutic and diagnostic procedures.
The dominance of coronary artery is determined by
the posterior interventricular artery (PIVA). It is
termed as right dominance if PIVA is a branch of
RCA, left dominance if PIVA is a branch of LCA
and co-dominant if PIVA is given by both by RCA
and LCA. Dominance pattern of heart has important
clinical significance. Left dominance was found to
have significantly higher mortality than right domi-
nance and mixed type. [5]

Dominance also showed a role in left anterior de-
scending artery stenosis. It was observed that in left
dominance, the LAD usually wraps around the apex
of the heart, supplying the major portion of the my-
ocardium. In contrast, in right dominance, it was the
posterior interventricular branch of the RCA that
supplied the most of the myocardium. As such, le-
sions in LAD would have more profound clinical
importance in a left dominant heart than in a right
dominant one. [6] Dominance also plays an im-
portant part in inferior infarcts of the heart. In-
ferior infarcts though less frequent than anterior in-
farcts are more important as they can cause varying
degrees of atrioventricular block in approximately
30 % of cases. The dominant RCA usually supplies
AV node. Therefore inferior infarcts caused by oc-
clusion of RCA will have higher risk of AV block.
[7] Dominance pattern of heart has an important
clinical significance. It has an impact on coronary
blood flow volume in the left circumflex and right
coronary arteries but not in the left anterior descend-
ing (LAD) coronary artery. These findings suggest
that the extent of myocardial perfusion area is asso-
ciated with coronary blood flow volume [8] LAD
artery in left coronary dominance is usually long
wrapping around the apex of the heart supplying ma-
jor portion of myocardium, and angiographic inter-
ventions in such cases have important clinical impli-
cations. Ilia et al has concluded in his study that le-
sions in LAD would have more profound clinical
importance in left dominant heart than right domi-
nant heart. [9] Hirak das et alstudied coronary dom-
inance in population of Assam in 70 hearts and
found right dominance in 70%, left dominance in
18.75% and co-dominance in 11.43%. [10] Dr
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Hussein Ali Fakhir et al studied the coronary artery
dominance by angiography and their relationship
with coronary artery disease in 657 Iraqi patients
consecutively suffering from coronary artery dis-
ease. The right coronary artery was dominant in
76.4%, left dominant in 12.6%, co dominant in 10%
cases. No significant difference in type of coronary
dominance in relation to sex and age. [11] Schle-
singer in his study correlated the thrombosis and an-
gina pectoris with coronary arterial pattern and con-
cluded that the coronary artery disease is more prev-
alent in left coronary arterial dominance. [12] Left
coronary dominance have high mortality while per-
forming cardiac catheterisation for acute coronary
syndromes. Left coronary dominance is the only
predictor of peri procedural myocardial infarction
following the implantation of second generation
drug eluting stents and was also associated with
higher rate of myocardial infarction during follow
up. Left coronary dominance and co-dominance had
higher mortality in hospitals after performing percu-
taneous intervention for acute coronary syndrome.
[13]

Conclusion

From the above study it can be concluded that the
most common is the right coronary dominance com-
pared to left and balanced dominance as seen in this
study. The present study is in comparison with the
data generated by previous authors. This knowledge
of normal anatomy and variations of coronary dom-
inance will help interventional cardiologist, cardio-
thoracic surgeons and radiologist to plan and pro-
vide proper management to patients.
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