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Abstract

Introduction: Majority of the sudden cardiac deaths were due to anomalous origin and distribution of the coronary arteries.

Aim: To study the arterial vascular pattern of the human heart by using dissection method in Rayalaseema population.

Materials and Methods: A total of 80 human fresh heart specimens were obtained from the Department of Forensic Medicine,
S.V. Medical College, Tirupati for the present study.

Results: We have observed both the coronary arteries arising from single coronary ostia in 76 specimens whereas 4 heart
specimens noted with coronary arteries originated from two ostia. Right and left dominance circulation was noted more in males
than females. We have also observed double posterior interventricular branches arising from the right and left coronary arteries
showing the balanced type of coronary circulation in 2 (Male-1; Female-1) hearts.

Conclusion: Arterial pattern and its variations are important to prevent false interpretation of the arterial angiograms in

management of coronary artery diseases.
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Introduction

The right and left coronary arteries arise from the
ascending aorta in its anterior and left posterior sinuses.
The levels of the coronary ostia are variable. The main
arteries and major branches are usually subepicardial,
but those in atrioventricular and interventricular groove
are often deeply sited.! It has been reported that the
posterior inter ventricular branch branches off from the
RCA in 75% of cases (right dominance) and from the
LCA in 10% of cases (left dominance), and goes around
the back of the anterior inter ventricular branch,
creating an anastomosis with the posterior inter
ventricular branch in 15% of cases as balanced
circulation in humans.? Atherosclerotic involvement of
the Right coronary artery and the Left circumflex artery
is more common in right dominant heart® Left
dominance is a significant and independent predictor of
increased long-term mortality in acute coronary
syndrome.*® The present study was undertaken to study
the arterial pattern of the coronary arteries and their
branches in cadavers which helps in understanding the
coronary artery diseases.

Materials and Methods

Human fresh hearts (n=80) with a portion of
ascending aorta were collected from the Department of
Forensic Medicine, S.V. Medical College, Tirupati. All
the heart specimens were cleaned from free of clots and
the branches of coronary arteries were dissected from
the coronary ostia to as distal as possible in the present
study. The branches of both the coronary arteries and
their variations were noted and photographed. The

ethical committee clearance was taken from the S.V.
Medical College Ethical Committee, Tirupathi for the
present study.

Results

The origin of both the coronary arteries arising
from single ostia was observed in 76 specimens
whereas coronary arteries arising from two coronary
ostia were noted in 4 specimens in the present study.
The right conus artery, sinoatrial nodal branch, right
marginal artery, posterior interventricular branch and
atrial and ventricular rami of the right coronary arteries
were observed (Fig. 1). The branches of left coronary
arteries like left anterior descending, left circumflex,
diagonal, left marginal branches were also noted in the
present study (Fig. 2). We have observed right and left
dominance and balanced type of circulation (Table 1).
The origin of posterior interventricular artery and
branch to atrioventricular node are the factors for
dominance pattern. We have observed the posterior
interventricular artery and AV nodal branches are
arising from the left circumflex branch of left coronary
artery showing left coronary dominance in 9 specimens
(Fig. 3). Right and left dominance circulation was noted
more in males than females. We have observed double
posterior interventricular branches arising from the
right and left coronary arteries showing the balanced
type of coronary circulation in 2 (Male-1; Female-1)
hearts (Fig. 4). The septal perforators, left anterior
descending branches of left coronary arteries were also
noted (Fig. 5).
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Table 1: Comparison of coronary arterial pattern of various authors with the present study

Name of the Authors No. Right coronary Left coronary Balanced
Specimens dominance dominance circulation
No. % No. % No. %
Schlesinger (1940) 225 108 48 41 18 76 34
Ayer &Rao (1957) 35 11 44 7 28 7 28
Jain &Hazary (1958) 30 17 56.6 3 10 10 334
Kalpana (2003) - - 89 - 11 - -
Das (2010) - - 70 - 18.5 115
Bezbaruah (2003) - - 76 - 20 - 4
Present study 80 69 86.5 9 11 2 2.5
(m-48, f-21)

A Y .
Fig. 1: Dissected heart specimen showing branches
of right coronary artery (RCA: Right coronary
artery; C: conus artery; SA: sino atrial nodal
branch; AR: atrial rami; VR: ventricular rami;
RMA: right marginal arteries

Fig. 2: Dissected heart specimen showing branches
of left coronary artery (LCA: Left coronary artery;
LAD: Left anterior descending; D: Diagonal; LMA:
Left marginal; LCX: Left circumflex arteries

Fig. 3: Heart showing posterior

specimen
interventricular artery from left circumflex artery

PD: posterior

(LCX: left circumflex;
interventricular artery)

Fig. 4: Heart specimen showing posterior
interventricular branches arising from right and left
coronary arteries (LCX: left circumflex; PD:
posterior interventricular artery; RCA: Right
coronary artery

Fig. 5: Dissected heart specimen showing the left
coronary artery branches (LCA: left coronary
artery; LMA: Left marginal artery; LAD: left
anterior descending; D: diagonal; LCX: left
circumflex; SP: septal perforators)
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Discussion

We have observed right coronary artery originating
from the two coronary ostia in 4 heart specimens in the
present study. The extra ostium may be due to conus
branch arising directly from aorta is observed in 50% of
cases.b Left coronary sinus with absence of multiple
ostia leads to myocardial perfusion by various branches
of left coronary artery are more likely to suffer
infarction than right coronary artery.” Coronary
predominance was higher in males than females in the
present study indicating the reason for higher incidence
of myocardial infarction in males than females. Right
predominance was higher in males when compared to
females in the present study. Dominance plays an
important role in inferior infarcts of the heart. The
dominant RCA usually supplies the atrio-ventricular
(AV) node. An inferior wall infarct caused by occlusion
of the RCA will have higher risk of AV block.2®
Dominance pattern of heart has an important clinical
significance on coronary blood flow volume in the left
circumflex and right coronary arteries suggests that the
extent of myocardial perfusion area is associated with
coronary blood flow volume.'® Murphy et al has noted
in their study that patients with left dominance have a
shorter left main coronary artery than patients with right
dominance.’* The coronary ostia, dominance,
anastomotic branches of coronary arteries in the present
study are in agreement with previous literature which
gives basic knowledge to the clinicians.®1%3

Conclusion

The knowledge of human heart arterial pattern and
its variations are important to understand the arterial
angiograms in management of coronary artery diseases.
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