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ABSTRACT: The heart is supplied by two coronary arteries and their branches. Variations occur 

occasionally in their origin and patterns of distribution. The coronary circulation and its collateral 

circulation has long been a topic of interest. The branches of the coronary arteries are generally 

considered to be functionally end arteries. However anastomoses do exist between branches of 

coronary arteries on the surface of the heart and between these arteries and extra cardiac 

vessels. These collaterals may or may not be well developed in individuals with normal cardiac 

anatomy. Vulnerability of an individual to develop coronary collaterals may characterize the 

myocardial susceptibility hence knowledge of branching pattern and mechanisms involved in 

formation of collaterals may aid in the treatment of coronary heart diseases. 
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INTRODUCTION: Heart is a pair of valved muscular pumps combined together in a single 

organ.(1) The heart needs an uninterrupted supply of nutrition and oxygen throughout life due to 

increased susceptibility of the myocardium to ischaemia. The heart is supplied by the two 

coronary arteries and their multiple branches. The veins that drain the myocardium do not have 

names that corresponds to arteries in this respect the heart resembles the brain.(2) The arterial 

supply of heart is provided by the right and left coronary arteries which arise from the ascending 

aorta immediately above the aortic valve. The coronary arteries and their major branches are 

distributed over the surface of heart lying within subepicardial connective tissue.(3) The 

importance of knowledge of the course and branches of both coronary arteries has increased 

considerably in recent years as these arteries are often visualized both diagnostically and 

therapeutically in living during coronary angiography.  

The pattern of branching of coronary arteries shows considerable variations.(4) The right 

coronary artery (RCA) arises from the anterior aortic sinus, passes anteriorly and to the right 

between the right auricle and the pulmonary trunk and descends vertically in the coronary sulcus 

between right atrium and right ventricle. Near its origin, the RCA gives off sinoatrial nodal branch. 

The RCA then descends in the atrioventricular groove and gives off the right marginal branch. 

Then the RCA on reaching the inferior margin of the heart turns to left and continues in the 

coronary sulcus on to diaphragmatic surface and base of heart. Here it gives off the 

atrioventricular nodal branch at the crux of heart and a final major branch the posterior 

interventricular branch which lies in the posterior interventricular sulcus.  

Typically the RCA supplies the right atrium, most of right ventricle, part of left ventricle 

(diaphragmatic surface), part of interventricular septum, sinoatrial node and the atrioventricular 

node. The left coronary artery (LCA) originates from left posterior aortic sinus and passes 
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between the pulmonary trunk and left auricle and runs in the coronary sulcus. While still posterior 

to the pulmonary trunk, the artery divides into its two terminal branches, the anterior 

interventricular branch (left anterior descending artery) and the circumflex branch. 

The anterior interventricular branch continues and descends obliquely towards the apex of 

heart in the anterior interventricular groove and turns around the inferior border of heart and 

commonly anastomoses with the posterior interventricular branch of the right coronary artery. 

Along its course it gives off one or two diagonal branches. The smaller circumflex branch of the 

LCA runs in the coronary sulcus around the left border of heart to reach the posterior surface of 

the heart. A large branch the left marginal artery usually arises from it and continues across the 

rounded obtuse margin of heart.  

Typically the LCA supplies to the left atrium, most of the left ventricle, part of right 

ventricle, and most of interventricular septum including the atrioventricular bundle of His and its 

branches. Variations in branching patterns and distribution of coronary arteries are common. The 

most common variant is right dominant pattern, present in approximately 67% of people where 

the posterior interventricular branch arises from the RCA. In about 15% of people the LCA is 

dominant, where posterior interventricular branch arises from the left circumflex branch of LCA. 

Apart from right and left coronary dominance, there is balanced coronary circulation. (5) 

Anastomosis between right and the left coronary arteries are abundant during foetal life, 

but are much reduced by the end of first year of foetal life. Anastomoses providing collateral 

circulation may become prominent in conditions of hypoxia and in coronary artery diseases. (6)The 

potential for development of collateral circulation probably exists in most of heart if not all hearts. 

The anterior interventricular branch ends in terminal anastomosis with posterior interventricular 

branch of right coronary artery. 

 

MATERIALS & METHODS: The present study was conducted in the Department of Anatomy, 

Katihar Medical College, Katihar, Bihar over a period of 5 years during which 30 specimens from 

both sexes of intact heart with great vessels were dissected and removed from the adult cadavers 

during routine dissection. The specimens were washed in running water to remove coagulated 

blood clots and were fixed in 10% formalin. Photograph of each specimen was taken prior to 

injection of Eosin solution (Fig. 1). Eosin solution was injected into each coronary artery by 

polythene cannulae under constant pressure. The pressure was maintained in order to prevent 

rupture of small vessels and for optimum penetration of eosin solution. 
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Fig. No 1: Intact Cadaveric Heart Prior to Injection of Eosin Solution. 

 

 
 

 

 

OBSERVATION: Both coronary arteries were observed to arise from the root of the aorta and 

were seen to course subepicardially in the atrioventricular and interventricular grooves and the 

RCA was seen to be arising from the anterior aortic sinus and its branches originated at about 

right angles (Fig. 2). The RCA terminated on the diaphragmatic surface of the heart with two or 

more branches descending in or parallel to the interventricular sulcus towards the apex cordis.  

 

Fig. No 2: AO=Aortic Orifice, LCA= Left Coronary Artery & RCA= Right Coronary Artery. 

 

 
 

 

 

 Almost in all cases the LCA was short and normally had no branches proximal to its 

bifurcation. The left descending branch is a continuation of the left main coronary trunk which 

was seen to course in the anterior interventricular sulcus up to the apex cordis. The left 

circumflex coronary artery was seen to originate from the LCA at right angles (Fig. 3). 2 out of 30 

examined hearts (6.6%) had a third coronary artery (TCA) (Fig.4). They were seen to arise from 

the right aortic sinus and their orifices in all cases were in front and to the left of the orifice of the 

right ventricle.  

Fig. 1 

Fig. 2 
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Fig. No. 3: Left Anterior Descending Branch of Left Coronary Artery. 

 

 
 

 

 

Fig. No. 4: 1 = Left Coronary Artery, 2= Right Coronary Artery, 3 = Third Coronary Artery 

 

 
 

 

Based on the distribution of coronary arteries and their branching patterns, 3 types of 

coronary circulations were considered. [A] Right dominant; [B] Balanced and [C] Left dominant. 

The RCA dominance was observed in 21/30 cases (70%) and in these cases, right coronary 

extended beyond the crux cordis. Balanced coronary artery circulation was observed in 6/30 

cases (20%). LCA dominance was found in 3/30 cases (10%). In 20/30 cases (67%) ramus 

osticavaesuperioris was observed. It arose from the RCA in 12/20 cases (60%) and from LCA in 

8/20 cases (40%). This vessel was not found to arise from both coronary arteries in same heart. 

The interventricular septum was observed to receive most of its blood supply from the left 

anterior descending branch. 

In 22/30 cases (73%) the septal blood supply was provided by branches of left 

descending artery and 8/30 cases (27%) by branches from the posterior descending artery. 

Fig. 3 

Fig. 4 
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DISCUSSION: In regard to the classification of type of coronary circulation into right or left 

dominance and balanced circulation, in this study percentages were similar to those reported by 

Pino et al.7 Freuqency of right dominance was lower than those reported by Blunk8 and di Dio, 

Lima Junior et al9 and Falci Junior et al.10 In none of the hearts studied did the RCA and the 

circumfex branch of the LCA ended in parallel in posterior interventricular branches as reported 

before. The anterior interventricular branch ended in termino-terminal anastomosis with posterior 

interventricular branch of the RCA and in a frequency between those reported by Hadziselimovic11 

and Secerov and Cavalcanti et al.12  

Data about the frequency of the third coronary artery is rather diverse, from 1.5% and 

8% as stated by Lo and Kurija.13, 14 In this study the incidence of TCA was found to be 6.6% 

which was consistent with the result received by Villanoga and Yamagishi.15, 16 Hadziselimovic17 

points out that even three coronary arteries may arise independently from the right aortic sinus. 

In 15% cases trifurcation of coronary artery was present where TCA was known as median artery 

reported by Sinha P et al.18 Literature describes cases with anastomosis of TCA with the anterior 

interventricular branch, diagonal branch, circumflex branch as well as with the branches of RCA. 

This study ascertained solely anastomosis of the TCA with anterior interventricular branch with 

formation of Vieussens arterial ring.  

This artrial ring may be found by conal branch of RCA but it is less significant as it is more 

often enfolded with the atherosclerotic process. According to Miyazaki and Kato19 the TCA may 

develop after birth. Observations of the present study has revealed that TCA gives 3 branches in 

50% of the cases. In this study we also observed that the TCA extend epicardially to supply apex 

of the heart.  

The right and left coronary ostia were present at the anterior and left posterior aortic 

sinuses respectively in all cases and there were no variations in the locations of the ostia. Sinha20 

et al has reported that in 5% cases two separate ostia were found for anterior interventricular 

and circumflex artery. As per the documented literature the S.A. node received special arterial 

supply. The present findings are in accordance of studies of James and Burch.21 

These authors have pointed out that S.A. nodal artery is the largest atrial coronary branch 

which originates from the RCA or LCA. This study has confirmed the presence of main septal 

branches of the anterior and posterior descending arteries as described by such workers as Gross 

(1921),22 James (1961),23 Fulton (1965),24 and Mitchell & Schwartz (1965).25 The present findings 

are in agreement with their descriptions that the major part of the interventricular septum of all 

hearts is supplied by branches of anterior descending artery. In this study RCA dominance was 

70% and LCA dominance was 10% and balanced dominance was 20% which were similar to 

those reported by Pino at al.26 
 

CONCLUSION: In all the cadaveric hearts the coronary arteries arises from the aortic sinus. The 

incidence of third coronary artery holds importance in clinical practice as sometimes 

atherosclerotic lesions are found in this vessel. The results shows that pattern of coronary supply 

along with anastomosis are present in the heart with some variations. The distribution was more 

in favour of right coronary dominance. The coronary collateral blood flow may be an important 

protective response to acute and chronic Ischaemia. The distribution of S.A. nodal arteries allows 

understanding the possible aetiology of the Sinusal Nodal Syndrome and permits the surgeon a 
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safe approach to cardiac disease. Caution should therefore be taken during surgical procedure 

along the anterior wall of the right ventricle and infundibulum since such a long TCA may present 

a surgical hazard. 
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