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Abstract: With the increasing trends of coronary heart diseases, the knowledge of variations in the coronary
arteries is of paramount importance when considering the various surgical procedures. This study was
conducted to know the variations in coronary artery dominance pattern. 77 formalin fixed hearts were
dissected. Origin and area of distribution of posterior interventricular artery and SA nodal artery were noted.
In 64 hearts (83.11%) posterior inter ventricular artery was a branch of right coronary artery and in 13 hearts
(16.88%) it was a branch of left circumflex artery. SA nodal artery was a branch of dominant artery in 46
hearts (59.74%). It arose from non-dominant artery in 29 hearts (37.66%). In the remaining 2 hearts (2.6%) SA
nodal artery was a branch from both.
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I.  Introduction

The prevalence of coronary heart diseases in India is increasing rapidly, it was 1% in 1960 and 9.7% in
1995, Now in India coronary heart disease has become one of the leading cause of death in middle class
population. This study was conducted to help the physicians and surgeons to understand the pattern of coronary
artery dominance while performing therapeutic and surgical procedures. In 1940 Schlesinger ? developed the
concept of balanced (or) predominance in coronary artery circulation on the diaphragmatic surface of heart.
According to Blunk and DiDio®all cases in which right coronary artery provides posterior interventricular artery
is considered as right coronary dominance.Coronary dominance is characterized by presence of a coronary
brancf; irrigating SA node which could be originated from either right (or) left coronary artery (Grey and Mayo
1988)".

I1.  Materials And Methods
77 hearts preserved in 10% formalin were collected from Department of Anatomy, Chalmeda
Anandarao Institute of Medical Sciences, Karimnagar. Visceral pericardium was removed and coronary arteries
were exposed. Origin, course and area of distribution of posterior interventricular artery and SA nodal artery
were noted.
The following parameters were chosen for present study:
1. Origin of posterior inter ventricular artery to determine the coronary artery dominance.
2. Origin of SA nodal artery to correlate with coronary dominance.
All our observations were meticulously analyzed, tabulated and compared with earlier studies.

I1l.  Results
Table no: 1 Origin of posterior interventricular artery
Name of the artery From right coronary artery From left circumflex artery
Posterior interventricular Total no. Percentage Total no. Percentage
artery 64 83.11% 13 16.88%

Table no: 2 Origin of SA nodal artery

Name of the artery From dominant artery From nondominant artery From both
S A nodal artery Total no. Percentage Total no. Percentage Total no. | Percentage
46 59.74% 29 37.66% 2 2.6%

IV.  Discussion
Anatomical knowledge of variations in branching pattern of coronary arteries is important because in
all coronary artery bypass grafting surgeries choice of therapy depends on the origin, number, location, area of
distribution of coronary arteries.
The coronary artery which gives a posterior interventricular branch at crux cordis is considered as
dominant artery. Coronary dominance can be right or left. When both right and left coronary arteries provide the
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posterior interventricular artery, it is considered as balanced pattern. Irrespective of coronary dominance, left
coronary artery supplies the larger area of ventricular myocardium®®. Left coronary dominance is clinically
important since it irrigates larger area and associated with higher incidence of arteriosclerosis and acute
infarction’.

As the right coronary artery approaches the crux it produces one to three branches, among these only
one posterior interventricular (descending) branch travels in posterior interventricular grove®. Cavalcanti JS™
observed during his study on 110 cardiac specimens that the posterior interventricular artery is seen to arise
from right coronary artery in 88.18% of hearts and from left circumflex artery in remaining 11.82%. Results of
Christos E nerantzis** work on 60 hearts were also similar. According to him posterior interventricular artery is
a branch of left circumflex artery in 12% and in 88% of hearts posterior interventricular artery arose from right
coronary artery. In our present study posterior interventricular artery arose from left circumflex artery in 13
hearts (16.88%) and in 64 hearts (83.11%) it was a branch of right coronary artery[table no: 1&3][figure: 1]. A
clear right coronary dominance is observed in present study and no balanced pattern of coronary dominance was
observed.

Coronary artery dominance plays important role in inferior wall infarcts. Though these are less
extensive than anterior wall infarcts these can be dangerous because they can cause various degrees of
atrioventricular block in 30% of cases. In right coronary dominant pattern right coronary artery also supplies
the atrioventricular node. Occlusion of right coronary artery will have higher risk of atrioventricular block®.

Table no: 3 origin of posterior interventricular artery compared with earlier studies

Origin Cavalcanti JS Christos E.Nerantzis Pesent study
From right coronary artery 88.18% 88% 83.11%
From circumflex artery 11.82% 12% 16.88%

Artery to SA node is an atrial branch which supplies the myocardium of both atria, mainly the right. Its
origin is “variable; it comes from the circumflex branch of left coronary artery in 35%. However, more
commonly it arises from the anterior atrial branch of right coronary artery®.

The study of Ramanathan L** showed that the SA nodal artery is a branch of dominant artery in 36% of
cases, in contrast to this in our present study it was a branch of dominant artery in 59.74% (46 hearts), in
37.66% (29 hearts) it arose from non dominant artery[figure: 2]. And in remaining 2.6% (2 hearts) SA nodal
artery arose from both right coronary and left circumflex arteries[table no: 2]. From above observations it is
clear that in majority of cases SA nodal artery is a branch of dominant artery. Right coronary artery is dominant
artery which provides posterior interventricular artery and SA nodal artery.

SA nodal artery is anatomically significant since it is used as landmark to identify SA node. Risk of
intra operative damage to the SA nodal artery is high during superior transseptal approach to the mitral valve
because it crosses the posterosuperior border of the inter atrial septum in 54% of cases™.

Developmentally there is a dual origin of coronary arteries, proximal and distal. The distal portion
develops first. It is comprised of a retiform vascular network, similar to the capillary network that forms in the
other parts of body. This network develops in the interventricular and atrioventricular grooves and forms a
complete ring around the developing vessels (peritruncal ring) and communicates with the heart chamber and
extra cardiac great vessels. Further development of some vessels and regression of others, the final coronary

pattern develops. This theory adequately explains the variations of coronary vasculature'**.

V.  Conclusion
Irrespective of criteria taken in to account right coronary dominance is the common pattern. Right
coronary artery supplies to major area of diaphragmatic surface of the heart through posterior interventricular
artery and also provides a branch to SA node in majority of cases. These points are also to be considered while
deciding the choice of therapy in right coronary artery occlusion.
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Figure 1: Origih of posterior interventricular artery from left circumflex artery
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Figure 2: SA nodal artery arising from nondominantleft circumflex artery
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