
 

© 2020 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  83 
 

 

 
 

Scholars International Journal of Anatomy and Physiology 
Abbreviated Key Title: Sch Int J Anat Physiol 

ISSN 2616-8618 (Print) |ISSN 2617-345X (Online) 

Scholars Middle East Publishers, Dubai, United Arab Emirates 

Journal homepage: https://saudijournals.com/sijap   
   

 Original Research Article 

 

Branching Patterns of Human Coronary Vasculature and its Clinical 

Importance – Cadaveric Study 
Babu Rao Sake

1
, G. GeethaVani

2
, S. Lokanadham

1* 

 
1Associate Professor, Department of Anatomy, Santhiram Medical College and Hospital, Nandyal, Andhrapradesh-518501, India 
2Assistant Professor, Department of Physiology, Santhiram Medical College and Hospital, Nandyal, Andhrapradesh-518501, India 
 

DOI: 10.36348/sijap.2020.v03i09.005    | Received: 19.08.2020 | Accepted: 26.08.2020 | Published: 30.08.2020 
 

*Corresponding author: Dr. Sadhu Lokanadham 

 

Abstract  

 

Background: Coronary arteries and their variation in branching patterns have a significant role in cardiac deaths in recent 

years. Aim: To study the branching patterns of the human coronary arteries and their clinical importance. Materials and 

Methods: A total of 40 Human heart specimens were collected from the Department of anatomy, Santhiram Medical 

College, Nandyal to study the branching patterns of human coronary arteries and their clinical importance. The variations 

in branching patterns like Trifurcation, Quadrifurcation of the coronary arteries were noted in the present study. Results: 

The termination of left coronary artery showed a branching pattern as bifurcation in 29 (72.5%) specimens, Trifurcation 

in 6(15%), Quadrifurcation in 5(12.5%) out of 40 specimens in our study. We observed 28% of the variations in 

branching patterns of left coronary artery, whereas right coronary artery branching pattern was normal in the present 

study. Conclusion: Various branching patterns of coronary arteries should be acknowledged during the catheterization 

for coronary angiography.   
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INTRODUCTION 
The heart is supplied by two coronary arteries, 

a right and a left one. Right coronary artery originates 

from the anterior aortic sinus at the root of the 

ascending aorta and left coronary artery from the left 

posterior aortic sinus at the root of the ascending aorta. 

Variant cardiac anatomy has great importance to 

understand and manage cardiac diseases [1]. The main 

trunk of left coronary artery terminates into a left 

anterior descending artery (LAD) and Left Circumflex 

artery (LCx) [2]. Branching pattern of left coronary 

artery is important in determining the complexity and 

effects of arterial occlusive disease, in haemodynamics, 

procedures of handling cardiac trauma, their implication 

in heart surgery, proper interpretation of coronary 

angiography, surgical myocardial revascularization, and 

Interventional cardiac procedures [3, 4]. The present 

study was aimed to study the branching patterns of the 

human coronary arteries and their clinical importance in 

Kurnool population. 

 

MATERIALS AND METHODS 
A total of 40 Human heart specimens were 

collected from the Department of anatomy, Santhiram 

Medical College, Nandyal to study the branching 

patterns of human coronary arteries and their clinical 

importance. We dissected the thoracic cavity to explore 

the middle mediastinum and removed the pericardium 

along with a heart with a small portion of ascending of 

aorta. All the heart specimens were cleaned for free of 

clots and the branches of the coronary arteries were 

dissected from the coronary Ostia to their distal course 

up to the possible extent of the arteries. Both the 

coronary arteries were dissected till their terminal 

branches and noted the variation in the branching 

patterns of both the coronary arteries. The variations in 

branching patterns like Trifurcation, Quadrifurcation of 

the coronary arteries were noted in the present study.  

 

RESULTS 
We observed normal branching pattern of right 

coronary artery in all the heart specimens in the present 

study. The right coronary artery arose from the anterior 

aortic sinus and the left coronary artery in all the 

specimens arose from the left posterior aortic sinus of 

ascending aorta in all the specimens (Figure-1). The left 

coronary artery terminates, usually as bifurcation into 

the left anterior descending (LAD) and left circumflex 

artery (LCx) (Figure-2). In Trifurcation, we observed 
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one intermediate ramus branch along with LAD and 

LCx originating from the main trunk of left coronary 

artery (Figure-3). Two intermediate ramus branches 

along with LAD branch and LCx branches observed in 

our study considered as Quadrifurcation of left coronary 

artery (Figure-4). The termination of left coronary 

artery showed variation in branching pattern as 

Bifurcation in 29 (72.5%), Trifurcation in 6(15%), 

Quadrifurcation in 5(12.5%) out of 40 specimens in our 

study. The incidence of bifurcation was more in our 

study when compared to Tri and Quardifurcation of left 

coronary artery. We observed 28% of the variations in 

branching patterns of left coronary artery, whereas right 

coronary artery branching pattern was normal in the 

present study.  

 

Table-1: Incidence of branching patterns of coronary arteries 

Pattern Left Coronary Artery (LCA) Right Coronary Artery (RCA) 

Bifurcation 29 (72.5%)  

Normal Pattern was observed Trifurcation 6(15%) 

Quadrifurcation 5(12.5%) 

Total 40 40 

 

 
Fig-1: Normal branching pattern of Right Coronary artery 

(RCA) 

 

 
Fig-2: Left coronary artery with Bifurcation (1-Left Anterior 

Descending artery; 2-Left Circumflex artery) 

 

 
Fig-3: Left Coronary Artery with Trifurcation (1-Left Anterior 

Descending artery; 2- Intermediate branch; 3-Left Circumflex 

artery) 

 

 
Fig-4: Left Coronary Artery with Trifurcation (1-Left Anterior 

Descending artery; 2- Intermediate branch; 3-Intermediate 

branch; 4-Left Circumflex artery) 
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DISCUSSION 
Anomalies of coronary arteries are congenital 

alterations in the course and structure of the coronary 

arteries [5, 6]. The varying patterns of coronary arteries 

due to disturbances in usual regression of vascular 

sprouts from the network of vessels in the 

interventricular and atrioventricular grooves during 

early development [7-9]. The additional arteries are 

functionally important because of their potential to 

supply a significant territory of the myocardium. In 

such cases, they constitute an important source of 

collateral circulation in case of occlusion of LAD or 

LCX [10]. The high frequency of additional arteries 

implies that catheterization of LCA is more complicated 

and since their presence alters the angle of bifurcation 

they increase vulnerability to atherosclerosis [11]. The 

incidence of the branching pattern in the left coronary 

artery like Bifurcation, Trifurcation and 

Quadrifurcation is higher when compared with previous 

literatures mentioned in the Indian population. We have 

not found pentafurcation of left coronary artery and no 

variations related to right coronary artery in the present 

study. The Left coronary artery is more prone to 

variations in the branching pattern and the incidence of 

the present study was in agreement with previous 

literature [12, 13]. The variations in the present study 

may be due to embryological malformations, but the 

knowledge of such variations is important to surgeons 

before planning a heart surgery. 

 

CONCLUSION 
Various branching patterns of coronary arteries 

should be acknowledged during the catheterization for 

coronary angiography. 
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