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INTRODUCTION  

The term coronary is derived from the Latin meaning “CROWN” 

that is both arteries form an oblique inverted crown within the 

atrioventricular groove. 

The right coronary artery arises perpendicularly from the anterior 

(„right coronary‟) sinus and the left coronary artery arises at an acute 

downward angle from the left posterior („left coronary‟) sinus of the 

ascending aorta, ostia levels may vary.  

Heart supplies the blood to whole body during systole but it is 

supplied by the coronary arteries during diastole. 

Coronary artery disease is the second most common cause of 

death after HIV/AIDS among 15-59 years and it is the most common 

cause of death among people of age 60 years and above world wide.  

The management of cordiovascular diseases are becoming more 

and more advanced because of newer surgical and interventional 

techniques. These techniques need good and precise knowledge of 

normal coronary arteries and its variations. 

Numerous data on normal and anomalies of coronary arteries are 

available but still it needs further exploration with respect to their 

clinical significance. 
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The main arteries and major branches are usually subepicardial, 

but those in the atrioventricular and interventricular grooves are often 

deeply sited, and occasionally hidden by overlapping myocardium or 

embedded in it (myocardial bridging).  

The endocardium and some subendocardial tissue located 

immediately external to the endocardium receive oxygen and nutrients 

by diffusion or microvasculature directly from the chambers of the 

heart. 

The blood vessels of the heart are affected by both sympathetic 

and parasympathetic innervation. 

The term „dominant‟ is used to refer to the coronary artery giving 

off the posterior interventricular (posterior descending or inferior 

interventricular) branch, which supplies the posterior (inferior) part of 

the ventricular septum and often part of the posterolateral (inferolateral) 

wall of the left ventricle. 

The right artery is the dominant artery in 60% of hearts  (Henry 

gray 2015)
60

. 

In left dominance, the posterior interventricular artery is a branch 

of the circumflex branch of the left coronary artery 

(10%)(Richard.S.Snell 2012)
53
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A short  left main coronary artery <8mm in length is often 

associated with left coronary dominance 

About 20% of  human hearts exhibit shared coronary dominance 

such as both the right and circumflex arteries provide posterior 

descending artery 

AV nodal artery arises from the dominant coronary artery,  

AV Bundle of His receives a dual blood supply from the AV 

nodal artery and first septal perforator of the left anterior descending 

artery(Moss and Adams 2017)
45

 

Anastomoses between the terminal branches of the right and left 

coronary arteries (collateral circulation) exist, but they are usually not 

large enough to provide an adequate blood supply to the cardiac muscle 

if one of the large branches become blocked by disease. A sudden block 

of one of the larger branches of either coronary artery usually leads to 

myocardial death (myocardial infarction), although sometimes the 

collateral circulation is enough to sustain the muscle.(Richard.S.Snell 

2012)
52

 

Anastomoses providing collateral circulation may become 

prominent in conditions of chronic hypoxia and in coronary artery 

disease. An additional collateral circulation is provided by small 

branches from mediastinal, pericardial and bronchial vessels.  
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Coronary arterial original calibre, based on arterial casts or 

angiogram measurements, ranges between 1.5 and 5.5 mm. The calibre 

of the left coronary artery origin exceeds the right coronary artery in 

60% of hearts, the right coronary artery being larger in 17%, and both 

vessels being of approximately equal calibre in 23%.  

The external diameter of the left coronary artery increases from 

2.1 mm at the age of 1 year to 3.3 mm at the age of 15 years and the 

diameters of the coronary arteries may increase up to the 30th year.  

Septal perforators are long intramural branches of anterior and 

posterior descending arteries that supplies the ventricular septum hence 

are not called epicardial branches 

RIGHT CORONARY ARTERY 

The right coronary artery arises from the anterior aortic sinus of 

the ascending aorta and runs forward between the pulmonary trunk and 

the right auricle. .(Richard.S.Snell 2012)
53

 

Near its origin, the right coronary artery gives off an ascending 

sinu-atrial nodal branch, which supplies the Sinoatrial node. The right 

coronary artery then descends in the coronary sulcus and gives off the 

right marginal branch, which supplies the right border of the heart as it 

runs toward (but does not reach) the apex of the heart.,the right coronary 

artery then turns to the left and continues in the coronary sulcus to the 

posterior aspect of the heart. 
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At the posterior aspect of the crux (L. cross) of the heart the 

junction of the interatrial and interventricular septa between the four 

heart chambers the right coronary artery gives rise to the posterior 

interventricular artery and  Atrioventricular nodal branch, which 

supplies the Atrioventricular node. Posterior interventricular artery 

passes along the interventricular groove and reach the apex of the heart. 

Right coronary artery then anastomoses with the left coronary artery.  

Posterior descending artery gives raise to septal branches that 

helps us in identifying this branch from posterolateral segment of right 

coronary artery 

The Sinoatrial and Atrioventricular nodes are part of the 

conducting system of the heart. 

The Right Coronary artery supplies 

 The right atrium. 

 Most of right ventricle. 

 Part of the left ventricle (the diaphragmatic surface).  

 Part of the Interventricular septum, usually the posterior third.  

 The Sinoatrial node (in approximately 60% of people).  

 The Atrioventricular node (in approximately 80% of people).  
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LEFT CORONARY ARTERY 

The left coronary artery arises from the left posterior aortic sinus 

of the ascending aorta passes between the left auricle and the left side of 

the pulmonary trunk, and runs in the coronary sulcus.  

In approximately 40% of people, the Sinoatrial nodal branch 

arises from the circumflex branch of the Left coronary artery and 

ascends on the posterior surface of the left atrium to the Sinoatrial node.  

As it enters the coronary sulcus, at the superior end of the anterior 

IV groove, the Left coronary artery divides into two branches as left 

anterior descending artery and the circumflex branch 

The  left anterior descending artery passes along the  

interventricular groove to the apex of the heart. Here it turns around the 

inferiorborder of the heart and commonly anastomoses with the 

posterior Interventricular branch of the right coronary artery. 

The anterior Interventricular branch supplies adjacent parts of 

both ventricles and, via Interventicular septal branches supplies the 

anterior two thirds of the Interventricular septum.  

The smaller circumflex branch of the Left coronary artery follows 

the coronary sulcus around the left border of the heart to the posterior 

surface of the heart. 
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The left marginal branch of the circumflex branch follows the left 

margin of the heart and supplies the left ventricle.  

Most commonly, the circumflex branch of the Left coronary artery 

terminates in the coronary sulcus on the posterior aspect of the heart 

before reaching the crux of the heart  

Typically, the Left coronary artery supplies  

 The left atrium. 

 Most of the left ventricle. 

 Part of the right ventricle. 

 Most of the Interventricular septum (usually its anterior two 

thirds), including the Atrioventricular bundle of the conducting 

system of the heart through its perforating IV septal branches.  

 The Sinoatrial node (in approximately 40% of people). 

PLANE OF CARDIAC BASE 

The right and left circumflex coronary arteries travel in the AV 

groove there by defining the plane of cardiac base  

PLANE OF INTERVENTRICULAR SEPTUM 

It is the plane in which anterior and posterior descending arteries  pass. 

During cardiac catheterisation, minor and major coronary 

anomalies may be present which may be associated with sudden death or 
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angina syndromes, so accurate recognition and documentation of 

coronary artery anomalies is necessary to avoid any complications  

During coronary angiography, coronary anomalies which are 

found in routine are(Eric J Topal 2006)
22

 

1) Anomalies of origin and distribution, 

2) Coronary artery fistula. 

ANOMALIES OF ORIGIN 

Some anomalies may be potentially harmful such as coronary 

artery arising from the pulmonary artery or opposite aortic sinus, these 

infants may die unless surgical repair is undertaken. 

Origin of left coronary artery from the right sinus may also lead to 

sudden death due to anomalous artery coursing between the pulmonary 

artery and aorta. 

ANOMALIES OF FISTULA 

Coronary artery fistula is an abnormal connection between one of 

the coronary arteries and a heart chamber or another blood vessel.  (Eric 

J Topal 2006)
22

 

Patients with large coronary artery fistula may present with heart 

failure or ischemia and these lesions may cause endocarditis therefore 

prophylaxis may be needed. 
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Patients with small fistulae may develop thrombosis,  embolism, 

cardiac failure, atrial fibrillation and arrhythmias. 

Failure to recognise anomalies of coronary arteries may lead to 

accidental ligation or ischemia of area supplied by anomalous artery 

during cardiopulmonary bypass which may lead to myocardial 

infarction. So it‟s important to study the coronary arteries normal and 

anomalies. 

Coronary angiography is an invasive diagnostic procedure in 

which radiocontrast is injected into the coronary arteries under X-ray 

guidance in order to display the coronary anatomy and coronary artery 

luminal obstruction.
12

 

Despite the advances in other diagnostic methods, it remains  to be 

"the golden standard" of coronary disease diagnostics. Although today 

the complication rate is far lower than previously, the possibility of 

complication still exists, and an invasive cardiologist must be able to 

complete the procedure flawlessly, and to competently deal with 

complications if they occur. In order to be able to do that, he/she must 

master the proper techniques in performing the coronary angiography 

procedure and have complete knowledge about the anatomy of coronary 

arteries and its variations.
12
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AIM 

The aim of the study is morphological and radiological assessment 

of left artery and right coronary artery  

Under the following parameter  

 Origin of the left coronary artery and right coronary artery  

 Length of the left coronary artery and right coronary artery 

 Course of the left coronary artery and right coronary artery 

 Branching pattern of main left coronary artery 

o Bifurcation 

o Trifurcation 

o Quadrifircation 

o Pentafurcation 

 Branching pattern of right coronary  artery [ie] termination at the level of 

o Between Acute margin and crux of the heart                                                                               

o At posterior interventricular septum                                                                                                                      

o Between crux and obtuse margin of heart                                                                                       

o At the obtuse margin of heart 

Coronary dominance 

Diameter of left coronary artery and right coronary artery 

RADIOLOGICAL STUDY 

By coronary angiogram 

1) Origin of left coronary artery 

2) Origin of right coronary artery 

3) Dominance of coronary artery 
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MATERIALS AND METHODS 

MATERIALS  

DISSECTION METHOD 

50 unclaimed  embalmed  human cadavers meant for dissection 

purpose of  1 year MBBS students in the department of anatomy  

Stanley Medical  College for 3 years  

RADIOLOGICAL METHOD  

Coronary angiography details are  obtained from 50 normal  

individuals after obtaining informed consent who are visiting to the 

cardiology outpatient department of govt stanley hospital  .  

METHODS   

1. Conventional Dissection method 

2. Radiological  method 

CONVENTIONAL DISSECTION METHOD 

Procedure 

The vertical skin incision was made from the jugular notch to the 

xiphisternum, pectoral major muscle was seen and it was reflected from 

this origin, underlying it was pectoralis minor muscle attached to 3 to 5 

ribs, pectoral minar muscle in cut and reflected from its origin.  
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Intercostal muscle were seen as next layer ,To open the thorax ,a 

transverse cut through the manubriosternum is made immediately 

inferior to its junction with this first costal cartilage.  

A cut through the parietal pleura in this first intercostal space on both 

sides was made and extended posteriorly up to midaxillary line on either side . 

In the midaxillary line,a vertical cut through the second and 

subsequent ribs and the intercostal spaces and finally extended up to the 

level of xiphisternal joint.Gently the interior part of the cut sternum 

with the costal cartilages and anterior parts of the ribs was elevated. 

Close to the midline .the parietal pleura passes from the back of 

the sternum to the  mediastinum on both sides.  

A cut through the parietal pleura was made where it leaves the 

sternum. The anterior  part of the sternum is lifted away and hinged  on 

the superior part of the abdominal wall . The cut through  the parietal 

pleura was extended along the line of reflection from the sternum on to 

the mediastinum to the level of the lower border of the heart . 

After defining the heart with its pericardium , a vertical incision 

was made through each side of the pericardium immediately anterior to 

the line of the phrenic nerve. The lower ends of these two incisions were 

joined by a transverse incision approximately one cm above  the 

diaphragm. The flap of the pericardium turned upwards and pericardial 
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cavity examined. The attachment of the flap of the pericardium to the 

superior vena cava ,aorta and pulmonary trunk was determined. 

Then right atrium, right ventricle and left ventricle with the apex 

are identified. Coronary sulcus and anterior Interventricular  sulcus are 

identified along  with the vessels running on it. Borders of the heart are 

identified, right border is formed by right atrium, inferior border by 

right ventricle and left ventricle, left border by left ventricle. 

Transverse sinus is explored by passing a finger behind the aorta 

and  pulmonary trunk which appears on the left between the pulmonary 

trunk and the left auricle. 

Oblique sinus is identified by passing the finger behind the heart 

lifting its apex. 

To remove the heart place the probe in this transverse sinus and 

cut the aorta  and pulmonary trunk. Superior vena cava is cut 1 cm 

superior to the point of entry into the right atrium . Inferior vena cava is 

cut by lifting the apex of heart and cutting closely to the diaphragm. 

To expose the coronary arteries, trace the left coronary artery to 

the coronary ostium (left posterior)of the aorta.Scrap the fat in the 

anterior interventriculargroove to expose the left anterior descendin g 

branch of left coronary and trace the artery to the diaphragmatic surface. 



 
14 

Then trace the distal part of the left coronary artery which continues as 

circumflex branch of left coronary artery.  

In the sulcus between the right atrium and right ventricle 

anteriorly, right coronary artery is present.Trace it to the anterior sinus 

of the aortic root proximally and distally trace it inferiorly till it turns to 

posterior surface of the heart and gives rise to posterior Interventricular 

artery. Continue to trace the termination of the right coronary artery.  

CORONARY ANGIOGRAM 

The procedure is performed in catheterization laboratory, or cath 

lab. Recordings are made using a special X-ray machine, called 

cardioangiograph, the patient lays down in supine position on the 

cardioangiograph table, and is prepared for the procedure in sterile 

conditions. The procedure was performed with the patient in the fasting 

state of 6-8 hours.
12

 

Following list of items and equipments are kept ready on the table : 

 Sterile drapes to cover the patient and radiation-protection screens, 

 Sterile swabs for cleaning the arterial access site,  

 A bowl of Betadine solution for cleaning the arterial access site,  

 Lidocaine for local anesthesia, 15-20 ml of 2% solution (in some 

cases, for more sensitive patients, more may be needed) 

 Puncture needle for arterial cannulation, 
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 An 11-mm or 15-mm blade, 

 Syringes and needles, 

 Two containers, one with 500 ml of saline solution with  5,000 U 

of heparin added, arterial sheath with a dilator, a J-shaped 

guidewire, diagnostic catheters for coronary angiography; start 

with the most common JL4 and JR4. 

During the procedure, the patient must be monitored by several 

systems, and the ECG is absolutely essential.  

Coronary angiography is performed with the use of specifically 

designed diagnostic catheters. More than 95% of all procedures can be 

completed using catheters Judkins left 4 (JL4), and Judkins right 4 (JR4). 

The standard technique of arterial puncture used today is 

Seldinger technique (Powell & Moxey, 2011)
49

,developed by Sven-Ivar 

Seldinger, a Swedish radiologist, in 1953.  

The percutaneous transfemoral approach has been routinely used for 

cardiac catheterization and coronary angioplasty (Kwac et al, 2010)
37

. Right 

transfemoral approach is favoured because of the larger artery diameter, and 

therefore the possibility to insert larger arterial sheaths, catheters and bulkier 

devices, in comparison with the transradial approach. 
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Under fluoroscopic guidance, the catheter is advanced into the 

coronary ostium, and several recordings of the left coronary artery are 

taken. The most commonly used catheter diameters are 6 Fr.  

The best view to see the coronary ostia (both left and right) and to 

perform the ostial coronary cannulation is left anterior oblique (LAO) 

50°, because sinus of Valsalva and aortic root are not superimposed on 

either of the coronary ostia. 

The radiocontrast must be injected vigorously enough to ensure 

that it temporarily replaces the blood in the coronaries, with a 

continuous back-flow into the aortic root. Slow injection of the contrast 

may result in filling defects. 

Since the coronary arteries are three-dimensional structures, and 

the X-ray image is two- dimensional, several different perspectives of 

observing the coronary luminograms are necessary in order to 

adequately depict the coronary artery anatomy.The projections are 

defined according to the position of the digital flat panel detector, or 

image intensifier.The X-ray tube is under the cardioangiograph table i.e. 

under the patient. The positions can be defined as a combination of 

anteroposterior (AP), cranial, caudal, left or right lateral, and left or 

right anterior oblique LAO and RAO, respectively.
12

 

The eleven regularly used positions at varying angles are: 

anteroposterior (AP), anteroposterior cranial, anteroposterior caudal, left 
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lateral, right lateral, right anterior oblique(RAO),right anterior oblique 

cranial (RAO-cranial), right anterior oblique caudal(RAO-caudal), left 

anterior oblique(LAO), left anterior oblique cranial(LAO-cranial), and  

left anterior oblique caudal (LAO-caudal). 

The circumflex artery is usually anatomically non-dominant, 

meaning that it does not give rise to posterior lateral artery, nor 

posterior-descending artery, which in that case originates from the right 

coronary artery.Then the heart is right dominant.  

If  the circumflex artery  continues through the atrioventricular 

groove and gives rise to posterior lateral artery, while the Posterior 

descending artery originates from right coronary artery, then  circumflex 

artery and right coronary artery are co- dominant. 

If the  circumflex artery gives rise to both  posterior lateral artery 

and Posterior descending artery, while the right coronary artery is small 

and terminates before bifurcating to  posterior lateral artery and Posterior 

descending artery, then the circumflex artery is anatomically dominant. 

In this case, it is usually the largest artery in coronary circulat ion. 

If it is non-dominant, then the territories of blood supply of both left 

anterior descending artery and right coronary artery are larger and more 

significant than the circumflex artery.
12
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REVIEW OF LITERATURE  

In 1901, Osler called the anterior branch Artery of sudden death. 

In 1903, Banchi first described single coronary artery. Banchi (1904) 

Italian anatomist presented a description of the anatomy of coronary 

artery. 

Haas (1911)is the first person to describe the blood supply of 

atrioventricular node. 

The concept that coronary thrombosis was always fatal was finally 

disproved  by James Herrick in 1912.Werner Frossman,
7,11,44

 a 29 yr 

old surgical resident in Germany, performed a self catheterisation in 

1929 after which cardiac catheterisation in humans became possible 

[2,3,4] 

The interior of heart with intravenous angiogram. Was first 

imaged by Morriz in Libson (1931) and Castellanos in Cuba (1937). 

Schlesinger (1938)
56

 used a radiopaque injection mass to study 

the distribution of the vessels and stated that the coronary artery in 

normal human hearts, are functionally end ones without 

anastamoses.The term dominant coronary artery was introduced by 

Schlesinger (1940)
57

 who used it to indicate the areas of heart supplied 

by each artery. 
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Krumbhear and Erlich (1938) studied about the single coronary 

artery in man occurring in cardiac anomalies. Andre cournard (1941)
16

 

performed the first heart catheterization in a human patient.  

Prinzmetal (1947)
51

 by using a finer injection medium of 

radioactive red cells and microscopic glass beads showed that within the 

heart, the artery and arterioles anastamose with each other and also 

anastamose directly with veins. 

White and Edwards (1948) both coronary arteries have also been 

reported arising by a single stem.Schlesinger et.al. (1949)
55

. had found 

a third coronary artery[9]. Smith (1950)
58

 classified isolated -3single 

coronary artery pattern[10] 

Hacken sellner (1955)
27

 found the “High take off” of coronary 

arteries in normal hearts. Alexander and Griffith (1956)
2
 found 54 

cases of coronary anomalies in 18,950 autopsies (0.3%).  

Sones (1959) introduced selective coronary arteriography to find 

the nature and location of the occlusion in coronary artery. James 

(1961)
31

 studied the coronary vasculature by preparing casts made up of 

plastics. Reemtsma et.al (1961) found out that the atrioventricular 

nodal artery may be injured during the closure of ostium primum defect. 

Schulze (1961) suggested that the coronary anomalies are deviations 
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from normal anatomy and its interpretation could be based on the 

mechanism of origin. 

Spring and Thomson (1973) also reported “High take off” 

coronary artery. Sharbaugh (1974) and Lipton et.al, (1979)
40

 reported 

the single coronary artery supplying the heart.  

Engel (1975)
21

 and Chaitman et.al, (1976) studied the origin of 

the right coronary artery from the left sinus of Valsalva.  

Thompson et.al, (1976)
63

 reported the aberrant origin of right 

coronary artery in two patients with typical angina pectoris.  

Hobbs (1982)
30

 performed 38,703 coronary arteriographies and 

reported 1.55% of coronary anomalies in  these coronary 

arteriographies, of these anomalies of origin and distribution is 87% and 

13% were coronary artery fistulas. Out of this ectopic origin of right 

coronary artery from the left sinus of Valsava summed up to 0.13% of 

total, 0.18% were high right coronary artery take off.    

Roberts (1986)
54

 reported necropsy findings in which the right 

coronary artery arosed from the left aortic sinus and the ostium of right 

coronary artery was slit like. 

Partridge (1986)
49

 observed that right coronary artery originated 

from the middle third of the ascending aorta together with leftward 

displacement. Nath et.al, (1987) described two cases in which the right 
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coronary artery took its origin from the mid portion of the left anterior 

descending artery. 

Gupta et.al., (1987)
26

 presented a rare case of a patient with 

supernumerary right coronary arteries in whom the two vessels arose 

from the right coronary sinus from two separate ostia adjacent to each 

other. 

The overall incidence of atherosclerotic disease in coronary artery 

was 68% in those who had undergone angiography (Charles et.al., 

1988)
14

. Electron Beam Computerised Tomography (EBCT) introduced 

in 1990 has become a popular way to detect early coronary disease.  

Taylor et. al., (1992)
62

 by Transesophageal two dimensional 

Echocardiogram found that 

Patients with anomalies with left coronary artery from right Sinus 

of valsalva (RSOV) are prone for myocardial infarction and sudden 

death. 

Fineschi et. al., (1998)
23

 showed that all three major coronary 

arteries arose separately from right sinus with separate ostia.  

Harikrishnan et. al., (2001)
28

 concluded that separate origin of 

anterior interventricular artery and left circumflex artery (35.3%) as the 

the most common anomaly.The next  common anomalies were the origin 

of left circumflex artery from the right sinus (20%). Incidence of  
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variation  of primary congenital coronary anomalies varies from 0.95%-

2% in the adult population undergoing coronary angiography. Many of 

the anomalies are silent and discovered as incidental findings during 

coronary arteriography. 

Incidence of Coronary artery fistulas, a rare congenital anomalies 

is 0.002% (Maleszka et. al., 2005)
42

. The new 64 slice computerized 

tomography angio (2005) provides detailed anatomy of coronary artery 

and its wall motion. 

The term “anomaly” is used for variations that occur in less than 

1% of the general population (Angelini et. al., 2007)
4
 

ORIGIN OF CORONARY ARTERIES 

RIGHT CORONARY ARTERY ORIGIN 

Subash D Joshi et al (2010)
61

 conducted a study on coronary 

arteries using dissection method. Total of 105  adult human cadaver 

heart specimens were used, position and number of ostia with in the 

respective sinuses has been observed. They found that no openings were 

present in the pulmonary artery or on the non coronary sinus. 

Jyoti P Kulkarni (2013)
35

 did a detailed dissection of the 60 

cadaveric heart specimens, dissected right coronary artery which was 

found arising from the anterior aortic sinus. The conus artery was found 

to arise directly from the aortic sinus in 8% of the dissected cadaveric 

heart specimens. Out of 60 specimens 8% of the heart specimens found 
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to have origin of both conus and the right coronary artery in the anterior 

aortic sinus. 

El Sayed S. Atta-Alla et al (2015)
20

 found from dissection of  all 

30 heart specimens that right coronary heart artery took its origin from 

anterior aortic sinus of the ascending aorta. The ostium of the right 

coronary artery was found to be located in type aortic root just below 

the sinotubular junction. 

The right conus artery arises from right coronary artery at a 

distance of 0.5cm to 2.4 cm with a mean of 1.5 ± 0.6 cm from the origin 

of right coronary artery. Out of 30 specimens one specimen was found 

with the right conus artery arising from the anterior aortic sinus. So 

3.3% of the cases anterior aortic sinus had both the origin of right 

coronary artery and right conus artery.  

Ashwini Vijay Bhele et al (2017)
5
 did  a study on coronary 

arteries “A Study of Course, Branches and Variations of the Coronary 

Arteries in the Human Cadaveric heart” and found by dissection method 

that in all 50 cases right coronary artery took its origin from anterior 

aortic sinus of the ascending aorta.  

Out of 50 cases 35 cases that is 70% cases had only one opening 

in the anterior aortic sinus and remaining  15 cases that is 30% cases had 
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multiple openings in the anterior aortic sinus which were pin head size 

and minute. 

Table-1: Percentage of right coronary artery arising from the anterior 

aortic sinus  

S.no Author Year 

Percentage of right  

coronary artery  

arising from the  

anterior aortic sinus 

1 Subash D Joshi et al  2010 100% 

2 Jyoti P Kulkarni  2013 100% 

3 El Sayed S. Atta-Alla et al  2015 100% 

4 Ashwini Vijay Bhele et al  2017 100% 

The right coronary artery arises from the anterior („right 

coronary‟) aortic sinus; its ostium is usually below the sinutubular 

junction. The artery is usually single but as many as four right ostia 

have been observed, reflecting the independent origins of the conal, 

sinu-atrial node and ventricular arteries (standrings grays anatomy 41st 

Edition). 

LEFT CORONARY ARTERY ORIGIN 

Cavalcanti JS et al (1995)
13

 on their study „anatomical variations 

of the coronary artery‟   found that out of total 110 adult human heart 

specimens, 1.82% of the cases  had two branches directly arising from 

the aorta (anterior interventricular artery and circumflex artery), where 

http://s.no/
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as in remaining cases that is 98.88% left coronary artery aroused from 

the left posterior aortic sinus. 

Subash D Joshi et al (2010)
61

 conducted a study on coronary 

arteries in which 105 adult human cadaveric hearts were dissected, out 

of 105 cases 2 cases had absent left main coronary artery but separate 

Ostia for left anterior descending artery and circumflex artery. 

However multiple Ostia were seen in the aortic sinus which varied 

from 2-5 and less commonly seen in anterior sinus in comparison to the 

left posterior aortic sinus. 

Jyoti P Kulkarni (2013)
35

 in the article “ Variant anatomy of 

coronary arteries”  performed dissection of coronary arteries in formalin 

fixed cadaveric human hearts and studied the origin of left coronary 

artery and found that in all 60 dissected human heart specimens left 

coronary artery took its origin from left posterior aortic sinus of the 

ascending aorta. No other variations in the origin of  the left coron ary 

artery was found in terms of ostia or sinotubular ridge.  

Ashwini Vijay Bhele et al (2017)
5
 performed a study on coronary 

arteries on 50 adult cadaveric human hearts titled “A Study of Course, 

Branches and Variations of the Coronary Arteries in the Human 

Cadaveric heart” in which they found that 49 specimens out of 50 

specimens left coronary artery took its origin from left posterior aortic 
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sinus of the ascending aorta and in one case left coronary artery took its 

origin from right posterior aortic sinus of the ascending aorta. 

In 3 cases out of 50,multiple openings were seen in left posterior 

aortic sinus. The position of left Ostia in respect to the sinotubular ridge 

was 78% below the sinotubular ridge, 16% at the level of sinotubular 

ridge and 6% above the sinotubular ridge. 

Anil kumar et al (2018)
36

 in their study “Morphological variation 

and dimensions of left coronary artery: a cadaveric study”  which was 

done with 78 cadaveric human heart specimens of the adult by 

dissection method  to study the left coronary artery found that in all 78 

heart specimens the left coronary artery is found to arise from  left 

posterior aortic sinus of the ascending aorta. No variations were 

observed in the origin of left coronary artery.  

Lakshmiprabha et al (2018)
38

 conducted a study on coronary 

arteries on 55 cadaveric human heart specimens by dissection method 

and found that the left coronary artery took its origin from left posterior 

aortic sinus of the ascending aorta in all 55 specimens.  

O.Pereira da Costa Sobrinho et al (2018)
47

 found that all 63 

heart specimens, the left coronary artery took its origin from left 

posterior aortic sinus of the ascending aorta.  

Table-2: Percentage of left coronary artery from left posterior aortic 

sinus 
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S. 

No 
Author Year 

Percentage of left  

coronary artery  

from left posterior  

aortic sinus 

1 Jyoti P Kulkarni  2013 98.88% 

2 Ashwini Vijay Bhele et al 2017 98% 

3 Anil kumar et al  2018 100% 

4 Lakshmiprabha et al 2018 100% 

5 O.Pereira da Costa Sobrinho et al 2018 100% 

 

LENGTH OF CORONARY ARTERIES 

LENGTH OF THE RIGHT CORONARY ARTERY 

Jyoti P Kulkarni (2013)
35

 carried a study on 60 heart specimen 

by dissection method to study the coronary artery anatomy and found 

that right coronary artery length ranged from 4.5 cm to 7 cm in 60 cases. 

In case of right dominant heart the range of length of right coronary 

artery varies between 8 cm to 14 cm. 

El Sayed S. Atta-Alla et al (2015)
20

 performed a study on right 

coronary artery with  30 cadaveric heart specimens  by dissection 

method titled as “Morphometric Study  of  the Right  Coronary Artery” 

and length of the first segment of the RCA ranged from 5.7 to 8.0 cm 

with a mean of 6.3 ± 0.6 cm and length of the second segment of the 

RCA ranged from 3.4 to 6.0 cm with a mean of 4.9 ± 0.7 cm. 

http://s.no/
http://s.no/
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The first segment extends from origin to the right margin of the 

heart giving rise anterior atrial and ventricular rami. The second 

segment extends from the acute margin of the heart to crux of the heart 

and giving rise to 1 to 3 posterior interventricular rami out of which 

only one occupies the posterior interventricular sulcus so called 

posterior interventricular artery(Table-3). 

Table-3: Length of right coronary artery- El Sayed S. Atta-Alla et al 

Length of right  

coronary artery 
Range Mean 

First segment 5.7 to 8.0 cm 6.3 ± 0.6 cm 

Second segment 3.4 to 6.0 cm 4.9 ± 0.7 cm. 

Venkateshwer Reddy M (2016)
18

 performed a study on coronary 

arteries  using 110 adult cadaveric human  heart specimens by using 

dissection method titled as “Anatomical Variations in Branching Pattern 

and Dimensions of Coronary Arteries: A Cadaveric Study from South 

India” found that length of right coronary artery was in the range of 100  

mm to 130 mm in 110 heart specimens. The dominant right coronary 

artery is about 12 to 14 cm in length, before giving rise to the posterior 

descending artery. 

Ashwini Vijay Bhele et al (2017)
5 

performed a study on coronary 

arteries on 50 adult cadaveric human hearts titled “A Study of Course, 

Branches and Variations of the Coronary Arteries in the Human 
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Cadaveric heart” in which they found that in 50 cases right coronary 

artery length ranged from 6 cm to 17 cm.And between 6 to 8 cm in 12%, 

between 8-14 cms in 84%, between 14 to 17 cms in 4%(Table-4). 

Table-4: Length  of Right coronary artery- Ashwini Vijay Bhele et al 

length  of Right 

coronary artery 
Number of cases Percentage 

6 -8 cms 6 12% 

8 - 14 cms 42 84% 

14 -17 cms 2 4% 

Study done by Bhimalli S et al
9
  revealed average length of the 

RCA around 7 cm and length of RCA was11 cm in the case reported by 

Vathsala V et al.
65

 

LENGTH OF LEFT CORONARY ARTERY: 

Jyoti P Kulkarni (2013)
35

 in the study “Variant anatomy of 

coronary arteries” which was done on 60 adult human cadaveric heart 

specimens by dissection method found that left coronary artery average 

length is 7 mm. The length of left coronary artery was found to be 5mm 

in 76.7% of cases and 10 mm in 5% of the cases. 

Davies et al
24

 found in angio films that the length of left coronary 

artery was found to be less than 6 mm in 76% of all cases and greater 

than 20 mm in 5 % of all cases. 

http://www.apple.com/
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Venkateshwer Reddy M et al (2016)
18

 performed a study on 

coronary arteries  using 110 adult cadaveric human  heart specimens by 

dissection method found that length of left coronary main trunk was 

having  the range of 15  mm to 25 mm.the left main coronary artery 

ranges from 1 mm to 25 mm before bifurcation into left anterior 

descending artery and circumflex artery. Length of main trunk on 

average was 7.38 mm and in case of bifurcation left coronary artery 

length was 7.46 mm and in case of trifurcation length of left main 

coronary artery was 6.86 mm. 

Ashwini Vijay Bhele et al (2017)
5
 performed a study on coronary 

arteries on 50 adult cadaveric human heart titled “A Study of  Course, 

Branches and Variations of the Coronary Arteries in the Human 

Cadaveric heart” in which they found that in 50 cases left coronary 

artery length ranged from 5 mm to 10 mm, less than 5 mm in 80% , in 

between 5-7 mm in 12% ,in between 7-10 mm in 8 %. It was reported 

that when the common trunk of LCA is less than 5 mm then it is 

considered to be short and when it is more than 15mm it‟s considered as 

long common trunk. 

Anil kumar et al (2018)
36

 performed a study on left coronary 

artery using dissection method  in 78 cadaveric human heart specimens 

and found the length and diameter of left coronary artery, l eft anterior 

descending artery and circumflex artery. The left coronary artery main 
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stem length on an average found to be 10.2±3.5 mm  and ranged from 2 

mm to 16 mm in 78 specimens. It was found that the trunk was short 

measuring less than 5 mm in 60 (77%) of the specimen and trunk was 

long measuring more than 10 mm in 18 (13%) heart specimens.  

O.Pereira da Costa Sobrinho et al (2018)
47

 found that length of 

left coronary artery main trunk was on average 8.53+-4.03 mm and its 

ranged between 1.9mm to 22.7mm in 63 heart specimens.   

Classification of the main trunk length stated that about 78% were 

medium-sized. The main trunk length of hearts with trifurcat ion was 

comparatively longer when compared with hearts with bifurcation. Main 

trunk length in bifurcated left coronary artery was 6.44±3.01mm and 

main trunk length of trifurcated left coronary main trunk was 

9.77±4.31mm. 

The main trunk length of hearts with tetrafurcation was 

comparatively longer when compared with hearts with bifurcation. Main 

trunk length in bifurcated left coronary artery was 6.44±3.01mm in 

comparison with main trunk length of the tetrafurcated hearts 

10.78±1.4mm. This study showed that there is a correlation between the 

branching pattern and the length of the main trunk. 
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Davies et al
24

 quoted the length of left coronary artery main trunk 

to be less than 6 mm in 36%, 6mm to 20 mm in 59% and greater than 20 

mm in 5% of all cases 

COURSE OF CORONARY ARTERIES: 

COURSE OF RIGHT CORONARY ARTERY: 

The right coronary artery passes at first anteriorly and slightly to 

the right between the right atrial appendage and pulmonary trunk, where 

the sinus usually bulges. On reaching the atrioventricular groove, it 

descends almost vertically to the right (acute) cardiac border, curving 

around it into the posterior (inferior) part of the groove, where the latter 

approaches its junction with both interatrial and interventricular 

grooves, the cardiac crux. The artery ends a little to the left of the crux, 

often by anastomosing with the circumflex branch of the left coronary 

artery.(Henry Gray 2015)
60

 

Variations in the course have rarely been reported. Origin by two 

Ostia from the right sinus of Valsalva has been reported. In about 10% 

of the hearts, it bifurcates within a few millimeters of the aortic ostium, 

forming two diverging trunks of equal size (Kirklin and Barratt – 

Boyes, 1993)
34

. 

Vladover et.al., (1972)
66

 described aplasia of right coronary 

artery in which the place of right coronary artery is taken over by the 

left coronary artery. Blackmann et al  (1981)
10

 reported aplastic or 
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hypoplasia of the right coronary artery as a rare cause of ischemic heart 

diasease in infancy and childhood. 

COURSE OF LEFT CORONARY ARTERY: 

The left coronary artery arises from the left posterior (left 

coronary) aortic sinus,the ostium sometimes lies inferior to the margin 

of the leaflets and may be double, leading into major initial branches, 

usually the circumflex and anterior interventricular (descending) 

arteries. Its initial portion is between its ostium and its first branches.It  

varies in length from a few millimetres to a few centimetres. The artery 

lies between the pulmonary trunk and the left atrial appendage, 

emerging into the atrio- ventricular groove, where it turns left. This part 

is loosely embedded in subepicardial fat. Reaching the atrioventricular 

groove, the left coronary artery divides into its main branches: namely, 

the circumflex and anterior interventricular arteries (Henry Gray 

2015)
60

 

After arising from the left posterior aortic sinus the artery runs to 

the left behind the pulmonary trunk and emerges between the left auricle 

and the infundibulam of the right ventricle. After this short course it 

divides into two terminal branches namely circumflex and anterior 

interventricular artery. The circumflex branch continues round the left 

margin to the back of the heart in the atrioventricular groove, giving off 
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various ventricular and atrial branches and anastomosing variably with 

the end of right coronary artery.(Chummy S. Sinnatamby 2011)
39

 

TERMINATION OF RIGHT CORONARY ARTERY: 

Hirak Das et al (2010)
17

 found that the right coronary artery 

terminated at the right border in 4.26%, inbetween right border and the 

crux of the heart in 8.57%, at the crux of the heart in 18.57%, inbetween 

the crux and left border of the heart in 58.57%, at the left border of the 

heart in 10% in 70 heart specimens (Table-5) 

Table-5: Termination level of right coronary artery- Hirak Das et al 

Serial 

no 

Termination level of right 

coronary artery 

Number of 

specimens 
Percentage 

1 At the right border of the heart 3 4.26% 

2 In between right border and the 

crux of the heart 

6 8.57% 

3 At the crux of the heart 13 18.57% 

4 In between crux and left border 

of the heart 

41 58.57% 

5 At the left border of the heart 7 10% 

Total 70 specimens 100% 

Jyoti P Kulkarni (2013)
35

 conducted a study on coronary arteries 

with 60 heart specimens and found that in 10% of the cases it ends near 

the right cardiac margin/between the right margin  and the crux, in 60% 

right coronary artery terminated reaching between the crux and left 
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border of the heart, in 20% of the cases it may even reach the left border 

of the heart. 

El Sayed S. Atta-Alla et al (2015)
20

 found in all 30 specimens 

that right coronary artery terminated at the cardiac crux in 40%, in 

between the crux and left border of the heart in 50%, at the left border 

of the heart in 10% (Table-6). 

Table-6: Termination level of right coronary artery- El Sayed S. Atta-

Alla et al 

Serial  

No 

Termination level of right 

coronary artery 

Number of 

specimens 
Percentage 

1 At the crux of the heart 12 40% 

2 In between crux and left border 

of the heart 

15 50% 

3 At the left border of the heart 3 10% 

Total 30 specimens 100% 

Anbumani et al (2016)
3
 had done a study on coronary arteries 

using 50 adult cadaveric human heart specimens by dissection method 

titled as “ An Anatomical study on the coronary arteries and their 

variations “ found that the right coronary artery terminated inbetween 

acute margin and the crux of the heart in 8 (16%) heart specimens , at 

the crux of the heart in 10 (20%) heart specimens, inbetween the crux 

and obtuse margin of the heart in  30 (60%) heart specimens , at the left 

border of the heart in 2 (4%) heart specimens out of 50 heart specimens 

(Table-7). 
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Table-7: Termination level of right coronary artery–Anbumani et al 

Serial 

No 

Termination level of right 

coronary artery 

Number of 

specimens 
Percentage 

1 In between acute margin and 

the crux of the heart 

8 16% 

2 At the crux of the heart 10 20% 

3 In between crux and obtuse 

margin of the heart 

30 60% 

4 At the left border of the heart 2 4% 

Total 50 specimens 100% 

Bheemesh Pusala  (2017)
8
 performed a study on coronary arteries using 

dissection method in 80 adult cadaveric human heart specimens along with 20 

coronary angiograms and 20 CT  Angiograms titled as “ Termination and 

Dominance of Coronary Arteries in Telengana population” and found that the 

right coronary artery terminated before the right border in 7.5%, at the right 

border in15%, inbetween right border and the crux of the heart in 22.5%, at the 

crux  of the heart and beyond in 55% in 120 heart evaluations (Table-8). 

Table-8: Termination level of right coronary artery- Bheemesh Pusala 

Serial 

no 

Termination level of right 

coronary artery 

Number of 

specimens 
Percentage 

1 Before right border 9 7.5% 

2 At the right border of the heart 18 15% 

3 In between right border and the 

crux of the heart 

27 22.5% 

4 At the crux of the heart or 

beyond  

66 55% 

Total 120 specimens 100% 
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Ashwini Vijay Bhele et al (2017)
5
 performed a study on coronary 

arteries on 50 adult cadaveric human hearts titled as “A Study of 

Course, Branches and Variations of the Coronary Arteries in the Human 

Cadaveric heart” in which they found that the right coronary artery 

terminated inbetween right border and the crux of the heart in 20%, at 

the crux of the heart in 16%, inbetween the crux and left border of the 

heart in 60%, at the left border of the heart in 4% in 50 heart specimens  

(Table-9). 

Table-9: Termination level of right coronary artery –Ashwini Vijay 

Bhele et al 

Serial 

no 

Termination level of right 

coronary artery 

Number of 

specimens 
Percentage 

1 In between right border and the 

crux of the heart 

10 20% 

2 At the crux of the heart 8 16% 

3 In between crux and left border 

of the heart 

30 60% 

4 At the left border of the heart 2 4% 

Total 50 specimens 100% 

BRANCHING PATTERN OF LEFT CORONARY ARTERY 

Kalpana R (2003)
33

 found the branching pattern of left main 

coronary artery in two divisions(bifurcation) in 47%, as three 

divisions(trifurcation) in 40%, as four divisions (quadrifurcation) in 11%, 

as five divisions (pentafurcation) in 1% of 100 specimens(Table-10). 
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Table-10: Branching pattern of left coronary artery- Kalpana R 

S. 

No 
No of branches Number of cases Percentage 

A Bifurcation  47 47% 

B Trifurcation  40 40% 

C Tetrafurcation 11 11% 

D Pentafurcation 1 1% 

Jyoti P Kulkarni
35

 while carrying a study of coronary artery 

anatomy in 60 cadaveric heart specimens found the branching pattern of 

left main coronary artery in two divisions(bifurcation) in 84%, as three 

divisions(trifurcation) in 16%, in trifurcation giving rise to ramus 

intermedius branch that runs along the obtuse margin of the heart. 

However, the prevalence of occurrence of ramus intermedius is 35-50% 

(Table-11). 

Table-11: Branching pattern of left coronary artery- Jyoti P Kulkarni 

S.no No of branches Number of cases Percentage 

A Bifurcation  50 84% 

B Trifurcation  10 16% 

C Tetrafurcation Nil Nil 

D Pentafurcation Nil Nil 

http://s.no/
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Anbumani et al (2016)
3
 performed an anatomical study of the 

coronary arteries using dissection method on 50 adult cadaveric human 

heart specimens and found that the branching pattern of left main 

coronary artery in two divisions(bifurcation) namely  left anterior 

descending artery and circumflex artery in 35(70%)heart specimens, as 

three divisions(trifurcation) namely anterior interventricular artery, one 

median artery and circumflex artery in 13(26%) heart specimens, as four 

divisions(quadrifurcation) namely anterior descending artery, two 

diagonal arteries and one circumflex artery in 2 (4%) heart specimens 

out of  50 specimens (Table-12). 

Table-12:Branching pattern of left coronary artery- Anbumani et al 

S.no No of branches Number of cases Percentage 

A Bifurcation  35 70% 

B Trifurcation  13 26% 

C Tetrafurcation 2 4% 

D Pentafurcation Nil Nil 

Ashwini Vijay Bhele et al (2017)
5
 performed a study on coronary 

arteries on 50 adult cadaveric human heart titled “A Study of Course, 

Branches and Variations of the Coronary Arteries in the Human 

Cadaveric heart” in which they found that bifurcation of left of coronary 

artery (LCA) in to left anterior descending artery and circumf lex artery 

was revealed in 35 (70%) cases while in Trifurcation of left coronary 

http://s.no/


 
40 

artery divides into anterior interventricular artery, one median artery and 

circumflex artery was found in 12(24%) cases and in  quadrifurcation  of 

left coronary artery four branches aroused from the main trunk they are 

anterior descending artery, two diagonal arteries and one circumflex 

artery and it was found in 3 (6%) cases (Table-13). 

Table-13:Branching pattern of left coronary artery- Ashwini Vijay 

Bhele et al 

S.  

No 
No of branches Number of cases Percentage 

A Bifurcation  35 70% 

B Trifurcation  12 24% 

C Tetrafurcation 3 6% 

D Pentafurcation Nil Nil 

Anil kumar et al (2018)
36

  performed a study on left coronary 

artery using dissection method in 78 cadaveric human heart specimens 

titles as “Morphological variation and dimensions of left coronary artery 

a cadaveric study “ and found that the branching pattern of left main 

coronary artery in two divisions(bifurcation) that is anterior descending 

artery and circumflex artery was 80.76%, as three divisions(trifurcation) 

that is anterior descending artery, circumflex artery and ramus 

intermedius was 10.25%, as four divisions(quadrifurcation) that is 

anterior descending artery, circumflex artery and two diagonal arteries 

was 7.69%, as five divisions (pentafurcation) that is  anterior descending 

http://s.no/
http://s.no/
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artery, circumflex artery and three diagonal arteries was 1.28% of 78 

specimens (Table-14). 

Table-14:Branching pattern of left coronary artery- Anil kumar et al 

S.no No of branches Number of cases Percentage 

A Bifurcation  63 80.76% 

B Trifurcation  8 10.25% 

C Tetrafurcation 6 7.69% 

D Pentafurcation 1 1.28% 

O.Pereira da Costa Sobrinho et al (2018)
47

 did a study on 

coronory artery by dissection method using 63 adult human cadaveric heart 

specimens titled as “Anatomical study of length and branching pattern of 

main trunk of the left coronary artery” found that the branching pattern of 

left main coronary artery in two divisions(bifurcation) in 39.68%, as three 

divisions(trifurcation) in 52.38%, as four divisions(quadrifurcation) in 

7.94% of 63 specimens (Table-15). 

Table-15: Branching pattern of left coronary artery- O.Pereira da 

Costa Sobrinho et al 

S. 

no 
No of branches Number of cases Percentage 

A Bifurcation  25 39.68% 

B Trifurcation  33 52.38% 

C Tetrafurcation 5 7.94% 

D Pentafurcation Nil Nil 

http://s.no/
http://s.no/
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Lakshmi Praba (2018)
38

 found that the branching pattern of left 

main coronary artery in two divisions(bifurcat ion) in 54.54%, as three 

divisions(trifurcation) in 41.82%, as four divisions(quadrifurcation) in 

1.82%, as five divisions (pentafurcation) in 1.82% of 55 heart 

specimens(Table-16). 

Table-16: Branching pattern of left coronary artery- Lakshmi Praba 

S.no No of branches Number of cases Percentage 

A Bifurcation  30 54.54% 

B Trifurcation  23 41.82% 

C Tetrafurcation 1 1.82% 

D Pentafurcation 1 1.82% 

 

Fig-1: Branching pattern of left coronary artery- Anil Kumar et al 
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Fig-2: Branching pattern of left coronary artery- Anbumani et al 
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CORONARY DOMINANCE: 

Kalpana R (2003)
33

 found that  out of 100 heart specimens right 

coronary artery was dominant in 89% and left coronary artery was 

dominant in 11% 

Hirak Das et al (2010)
17

 found that out of 70 heart specimens 

right coronary artery was dominant in 70% and left coronary artery was 

dominant in 18.57% and balanced pattern was observed in 11.43% 

Luis Esterno Ballesteros et al (2011)
41

 found that out of 221 

heart specimens right coronary artery was dominant in 76% and left 

coronary artery was dominant in 6.8% and balanced pattern was 

observed in 17.2%. 

Jyoti P Kulkarni (2013)
35

 conducted a study of coronary arteries 

on  60 cadaveric heart specimens by means of dissection and came to a 

conclusion that right coronary artery was dominant in 90% and left 

coronary artery was dominant in 10%. Right coronary artery in a right 

dominant heart terminates beyond the crux of heart by giving two to 

three posterior lateral ventricular branches.  

Anbumani et al (2016)
3
 found that out of 50 heart specimens 

right coronary artery was dominant in 84% and left coronary artery was 

dominant in 16%. 
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Ashwini Vijay Bhele et al (2017)
5
 performed a study on coronary 

arteries on 50 adult cadaveric human heart titled “A Study of Course, 

Branches and Variations of the Coronary Arteries in the Human 

Cadaveric heart” in which they found that out of 50 heart specimens 

right coronary artery was dominant in 92% and left coronary artery was 

dominant in 8%. 

Bheemesh pusala (2017)
8
 found that out of 80 heart specimens 

right coronary artery was dominant in 70% and left coronary artery was 

dominant in 15% and balanced pattern was observed in 15%.  

Fig-3: Coronary dominance- Kalpana R et al 
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Fig-4: Coronary dominance- Kulkarni R et al 

 

Fig-5: Coronary dominance- Bhele et al 
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DIAMETER OF CORONARY ARTERIES: 

DIAMETER OF RIGHT CORONARY ARTERY: 

Luis Esterno Ballesteros et al (2011)
41

 found that diameter of 

right coronary artery at its origin was having a mean of 3.42+-0.66 mm 

of 221 heart specimens. 

Nagaraj Mallashetty et al (2014)
43

 found that right coronary 

artery outer diameter having a mean of 4.01+-0.48 mm in 30 heart 

specimens. 

El Sayed S. Atta-Alla et al (2015)
20

 found in all 30 specimens 

that external diameter of right coronary artery ranged from 4.0 mm to 

7.0 mm with a mean of 5.1+-0.7mm 

Venkatesh wer Reddy M (2016)
18

 have found the right coronary 

artery diameter in a range between 2 to 5 mm in 110 heart specimens  

DIAMETER OF LEFT CORONARY ARTERY 

Nagaraj Mallashetty et al (2014)
43

 found that left coronary 

artery outer diameter having a mean of 4.28+-0.90 mm in 30 heart 

specimens. 

Venkatesh wer Reddy M (2016)
18

 have found the left coronary 

artery diameter in a range between 2 mm to 6 mm in 110 heart 

specimens 
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Anil kumar et al (2018)
36

 found that the mean outer diameter of 

left coronary artery is 4.34+-2.01mm in 78 heart specimens. 

CORONARY ANGIOGRAPHY 

ORIGIN OF RIGHT CORONARY ARTERY 

Naveen Greg DM et al (2000)
46

 found that in 15 patients out of 

4100, right coronary artery originated from left sinus of Valsalva and 

coursed between the aorta and the pulmonary artery. In four out of 4100 

patients it originated from the non-facing aortic sinus and coursed 

retroaortically and in remaining cases it originated from anterior aortic 

sinus in angiograms. 

Serrano yuksel et al (2013)
69

 found an anomalous Right coronary 

artery originating from the Left anterior descending artery or Circumflex  

artery was observed in six of  16573 coronary angiograms. The Right 

coronary artery originated from the Left anterior descending in three 

patients and originated from the Circumflex artery in the remaining 

three patients among 16573 coronary angiograms. The Right coronary 

artery originated from the Left sinus of Valsalva in 3 patients  with a 

separate ostium, The Right coronary artery originated from an ectopic 

ostium in the ascending aorta in one patient out of 16573 angiograms.  

Hasanovic et al (2013)
29

 found that Variation of origin were 

observed in 2 patients (0,3%). Out ofthese 2 patients, 1 had ectopic 
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origin of the right coronary artery from left sinus of Valsalva of 680 

coronary angiograms. 

In angiographic studies 0.0008% prevalence of this ectopic origin 

was observed, as mentioned by Yamanaka and Hobbs
68

 and 0.043-

0.46%, as revealed by Solanki et al
59

. 

Grag and Tiwari et al
25

 observed anomalous coronaries in 0.95% 

of individuals. Of these cases, about 90% were anomalies in origin.  

ORIGIN OF LEFT CORONARY ARTERY 

Naveen Greg DM et al (2000)
46

 found that origin of left coronary 

artery was from left posterior aortic sinus in 4100  coronary angiograms.  

Serrano yuksel et al (2013)
69

 found An anomalous left coronary 

artery (LCA) that originated from the  right sinus of Valsalva with a 

separate ostium was detected in five of  16573 angiograms.  

Hasanovic et al (2013)
29

 found that Variation of origin were observed 

in 2 patients (0,3%). 

Out of these 2 patients, 1 had anomalous origin of the left coronary 

artery from the opposite sinus of Valsalva of 680 coronary angiograms.  

DOMINANCE OF CORONARY ARTERY: 

Kaimkhani ZA et al (2005)
32

 found that sixty percent subjects 

had right dominance, fifteen percent had left dominance and 24% had co 

dominant (balanced) circulation of 220 angiograms.  
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Ali Vasheghani Farahani et al (2008)
64

 found that 84.2% had 

right dominance, 10.9% had left dominance and 4.8% had codominant of 

12558 patients. 

N.O.Ajayi et al (2013)
1
 found that 81.5% patients had right 

coronary dominance, 15.2% had left coronary dominance and 3.3 % had 

balanced or codominance of 151 angiogram 

Edin Omerbasic et al (2015)
19

 found that 69% patients had right 

coronary dominance, 21% had left coronary dominance and 10 % had 

balanced or codominance of 100 angiograms.  
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OBSERVATIONS 

1.ORIGIN OF RIGHT CORONARY ARTERY 

The ostium for the right coronary artery is located in the an terior 

aortic sinus (right coronary sinus) .A search was made to study the 

position of ostium in any other sinuses of Valsalva and the multiple 

ostia in the right coronary sinus. 

The origin of right  coronary artery in the study was seen in 

anterior aortic sinus in all fifty specimens (Table-17). 

Table-17: Origin of right coronary artery 

Origin of right coronary artery Frequency Percentage 

Anterior aortic sinus 50 100% 

Others Nil — 

 

ORIGIN OF LEFT CORONARY ARTERY  

The ostium of left coronary artery is located in the left posterior 

aortic sinus. A search was made to study the position of ostium in any 

other sinuses of Valsava and multiple ostia in the left posterior aortic 

sinus. 

The origin of left coronary artery in the study was seen in left 

posterior aortic sinus in all fifty specimens (Table-18). 
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Table -18 Origin of left coronary artery 

Origin of left coronary artery Frequency Percentage 

left posterior aortic sinus 50 100% 

Others Nil - 

 

2. LENGTH OF RIGHT CORONARY ARTERY   

The length of right coronary artery was measured from the origin 

of the right coronary artery (Anterior aortic sinus) to the termination of 

right coronary artery with a help of a thread and measured by a vernier 

calipers. 

In the present study, length of main trunk of right coronary artery 

in four specimens was 9-10 cms, thirty six specimens ranged between 

10.1-11 cms, four specimens ranged between 11.1-12 cms, six 

specimens ranged between 12.1-13 cms(Table-19 and Fig-7) 

The mean of these values was  10.75 cms with a range in between 

from 9.2 cms to 12.7 cms. 

The maximum length was 12.7 cms 

The minimum length was 9.2 cms 
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Table-19: Length of right coronary artery in cms 

Length of right coronary artery in cms Frequency Percentage 

9-10 cms 4 8% 

10.1-11 36 72% 

11.1-12 4 8% 

12.1-13 6 12% 

Fig-7: Length of right coronary artery in cms 

 

LENGTH OF MAIN TRUNK OF LEFT CORONARY ARTERY  

The length of main trunk of left coronary artery was measured 

from the origin of the left coronary artery (left posterior aortic sinus) to 

the point of division of main trunk into its branches. 

In the present study,length of main trunk of left coronary artery in 

eight specimens was less than 9.5 mm, seven specimens ranged between 
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9.6-9.9 mm, eight specimens ranged between10-10.1 mm, eighteen 

specimens ranged between 10.2-10.3 mm, eight specimens ranged 

between 10.4-10.6 mm, one specimen in the range between 10.6-25 mm 

(Table-20 and Fig-7). 

Maximum length was 25mm, The minimum length was 3 mm. 

Table-20: Length of main trunk of left coronary artery in mms 

Length of main trunk of  

left coronary artery in mms 
Frequency Percentage 

<9.5 8 16% 

9.6-9.9 7 14% 

10-10.1 8 16% 

10.2-10.3 18 36% 

10.4-10.6 8 16% 

25 1 2% 

Fig-7a: Length of left coronary artery in mms 
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3. COURSE OF RIGHT CORONARY ARTERY  

The right coronary artery passes at first anteriorly and slightly to 

the right between the right atrial appendage and pulmonary trunk, where 

the sinus usually bulges. On reaching the atrioventricular groove, it 

descends almost vertically to the right (acute) cardiac border , curving 

around it into the posterior (inferior) part of the groove, where the latter 

approaches its junction with both interatrial and interventricular 

grooves, the appropriately termed cardiac crux.  

The artery ends a little to the right or left of the crux, often by 

anastomosing with the circumflex branch of the left coronary artery in 

all fifty specimens. No variations were observed.  
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COURSE OF LEFT CORONARY ARTERY 

After arising from the ascending aorta left posterior aortic sinus, 

the left coronary artery runs forwards between the pulmonary trunk and 

the left auricle, and then it runs in the left atrioventricular groove in all 

fifty specimens. No variations were observed.  

4. TERMINATION OF RIGHT CORONARY ARTERY 

The right coronary artery after passing from the origin to the acute 

margin of the heart it may terminate inbetween the acute margin of the 

heart and the crux, or at the level of crux or passes beyond crux and 

terminating inbetween crux and the obtuse margin or terminating at the 

obtuse border of the heart. 

In the present study, termination of right coronary artery occurs 

between acute margin and crux of heart in 4 specimens, at posterior 

Interventricular artery or crux of heart in 6 specimens, in between crux 

and obtuse margin of the heart in 38 specimens, at the obtuse margin of 

the heart in 2 specimens (Fig-8). 
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Fig-8: Termination of right coronary artery 

 

BRANCHING PATTERN OF LEFT CORONARY ARTERY 

The left coronary artery after arising from the left posterior aortic 

sinus passes inbetween the pulmonary trunk and the left auricle and 

divides into two branches (bifurcation) or three (trifurcation) branches, 

four(quadrification) or five (pentafurcation) branches. The main trunk is 

followed in the anterior interventricular groove to find the number o f 

branches. 

The main trunk of left coronary artery divides into two 

branches(bifurcation) in 38 specimens, into three branches(trifurcation) 

in 10 specimens, into four branches(quadrification) in 1 specimen, into 

five(pentafurcation) branches in 1 specimen (Table-21 and Fig-9).  
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Table-21: Branching Pattern of left coronary artery 

Branching Pattern of left coronary artery Frequency Percentage 

Bifurcation  38 76 

Trifurcation 10 20 

Quadrification  1 2 

Pentafurcation 1 2 

Fig-9: Branching Pattern of left coronary artery 
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5. CORONARY DOMINANCE  

The artery that gives rise to the posterior Interventricular branch 

determines the coronary Dominance. It may arise either from the left 

coronary artery or right coronary artery resulting in left or right 

dominant heart. So the origin of the posterior interventricular artery is 

searched to classify the heart dominance (Table-21 and Fig-10). 

Table-22: Dominant artery 

Dominant artery Frequency Percentage 

Right 45 90 

Left 5 10 

Total 50 100 

In 45 specimens the posterior interventricular artery arose from 

the right coronary artery indicating right dominance and in 5 specimens 

from the left circumflex coronary artery indicating left dominance.  

Fig-10: Dominant artery 
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6.DIAMETER OF RIGHT CORONARY ARTERY  

In the present study, diameter of right coronary artery at the origin 

was measured using the vernier calipers. It was found to be in between 2.5 

-3 mm in 10 specimens, in between 3.1 to 3.4 mm in 34 specimens and in 

between 3.5-3.9 mm in 6 specimens(Table-23 and Fig-11). 

The minimum diameter was 2.5 mm 

The maximum diameter was 3.9 mm 

Table-23: Diameter of right coronary artery 

Diameter of right 

coronary artery 
Frequency Percentage 

2.5-3mm 10 20 

3.1-3.4 mm 34 68 

3.5-3.9 mm 6 12 

Fig-11: Diameter of right coronary artery 
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DIAMETER OF LEFT CORONARY ARTERY 

In the present study, diameter of left coronary artery at the origin 

was measured using vernier calipers. It was found to be in between 2.6 -

3 mm in 4 specimens, in  between 3.1 to 4 mm in 8 specimens,in 

between 4.1-5 mm in 32 specimens,in between 5.1-6 mm in 4 

specimens, in between 6.1-6.2 mm in 2 specimens(Table-24 and Fig-12). 

Fig-12: Diameter of left coronary artery 

 

The minimum diameter was 2.6 mm 

The maximum diameter was 6.2 mm 
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Table-24: Diameter of left coronary artery (in mm) 

Diameter of left coronary artery  

(in mm) 
Frequency 

Percentage 

(%) 

2.6-3 4 8 

3.1-4 8 16 

4.1-5 32 64 

5.1-6 4 8 

6.1-6.2 2 4 

CORONARY ANGIOGRAPHY 

ORIGIN OF RIGHT CORONARY ARTERY: 

In all 50 angiograms right coronary artery aroused from anterior 

aortic sinus present in the ascending aorta.No variation observed in the 

origin of right coronary artery(Table-25). 

Table-25: Origin of right coronary artery  

Origin of right coronary 

artery 
Frequency Percentage 

Anterior aortic sinus 50 100% 

Others Nil — 
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ORIGIN OF LEFT CORONARY ARTERY: 

In all 50 angiograms left coronary artery aroused from left 

posterior aortic sinus present in the ascending aorta.No variation 

observed in the origin of left coronary artery(Table-26). 

Table -26: Origin of left coronary artery 

Origin of left coronary artery Frequency Percentage 

left posterior aortic sinus 50 100% 

Others Nil - 

DOMINANCE OF CORONARY CIRCULATION: 

The artery that gives rise to the posterior Interventricular branch 

determines the coronary dominance in a coronary angiogram(Table-27 

and Fig-13). 

Table-27: Dominant artery 

Dominant artery Frequency Percentage 

Right 42 84 

Left 6 12 

Co dominance 2 4 

Total 50 100 

In 42 specimens the posterior interv entricular artery arose from 

the right coronary artery indicating right dominance and in 6 specimens 
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from the left circumflex coronary artery indicating left dominance and 2 

specimens are co dominant. 

Fig-13: Dominant artery 

84%

12%
4%

Right Dominant Left Dominant Codominant
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DISCUSSION  

ORIGIN OF CORONARY ARTERIES 

ORIGIN OF RIGHT CORONARY ARTERY 

Jyoti P Kulkarni (2013)
35

 found that right coronary artery took 

its origin from anterior aortic sinus of ascending aorta in all cases.  

El Sayed S. Atta-Alla et al (2015)
20

 found in all 30 specimens 

that right coronary heart artery took its origin from anterior aortic sinus 

of the ascending aorta. 

Ashwini Vijay Bhele et al (2017)
5
 found that in all 50 cases right 

coronary artery took its origin from anterior aortic sinus of the 

ascending aorta. 

The right coronary artery arises from the anterior („right 

coronary‟) aortic sinus; The artery is usually single but as many as four 

right ostia have been observed, reflecting the independent origins of the 

conal, sinu-atrial node and ventricular arteries (Henry Gray 2015)
59

 

In the present study the origin of right  coronary artery was seen 

in anterior aortic sinus in all fifty specimens and no other variations 

were found which is similar to the findings of Jyoti P Kulkarni et al, El 

Sayed S. Atta-Alla et al and Ashwini Vijay Bhele et al(Table-28 and 

Chart -1). 
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Table-28: Origin of right coronory artery 

 
Anterior  

aortic sinus 

Left  

posterior  

aortic sinus 

Right  

posterior  

aortic sinus 

Jyoti P Kulkarni  100% 0 0 

El Sayed S. Atta-Alla et al 100% 0 0 

Ashwini Vijay Bhele et al  100% 0 0 

Present study 100% 0 0 

Chart 1: Origin of right coronory artery 
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ORIGIN OF LEFT CORONARY ARTERY: 

Cavalcanti J S et al (1995) 
13

 found that in 1.82% of the cases 

left anterior descending and circumflex artery arose directly from the 

aorta. 

Kalpana R (2003)
33

 found that left coronary artery arouse from 

left posterior aortic sinus in all 100 specimens and no variations were 

found. 

Jyoti P Kulkarni (2013)
35

 found that left coronary artery took its 

origin from left posterior aortic sinus of the ascending aorta in all 60 

cases. 

Ashwini Vijay Bhele et al (2017)
5
 found that in 49  out of 50 

cases left coronary artery took its origin from left posterior aortic sinus .  

Anil kumar et al (2018)
36

 found in all 78 heart specimens the left 

coronary artery is found to arise from  left posterior aortic  sinus of the 

ascending aorta. 

Lakshmiprabha et al (2018)
38

 observed that in all 55 heart 

specimens, the left coronary artery took its origin from left posterior 

aortic sinus of the ascending aorta.  
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O.Pereira da Costa Sobrinho et al (2018)
47

 found that all 63 

heart specimens, the left coronary artery took its origin from left 

posterior aortic sinus of the ascending aorta.  

In the present study the origin of left coronary artery was seen in 

left posterior aortic sinus in all fifty specimens and no specimen had 

origin of left coronary artery from other sinuses, these findings were 

similar to those of Kalpana R, Jyoti P Kulkarni, Anil kumar et al,  

Lakshmiprabha et al and O.Pereira da Costa Sobrinho et al. The present 

study have value(100%) which is more than the value (98%) of Ashwini 

Vijay Bhele et al(Table-29 and Chart -2).. 

Table-29: Origin of left coronary artery 

 

Left  

posterior  

aortic 

sinus 

Right  

posterior  

aortic 

sinus 

Anterior  

aortic 

sinus 

Kalpana R  100% 0 0 

Jyoti P Kulkarni  100% 0 0 

Ashwini Vijay Bhele et al  98 2 0 

Anil kumar et al 100 0 0 

Lakshmiprabha et al  100 0 0 

O.Pereira da Costa Sobrinho et al  100 0 0 

Present Study 100 0 0 
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Chart 2: Origin of left coronory artery 

 

LENGTH OF RIGHT CORONARY ARTERY 

Jyoti P Kulkarni (2013)
35

 found that right coronary artery length 

ranged from 4.5 cm to 7 cm in 60 cases 

El Sayed S. Atta-Alla et al (2015)
20

 found in all 30 specimens 

that right coronary artery length was found to have a range of 5.7 to 8 

cms and the mean of 6.3+-0.6 cms.The length of the second segment of 

the RCA ranged from 3.4 to 6.0 cm with a mean of 4.9 ± 0.7 cm 

Venkateshwer Reddy M (2016)
18

 found that length of right 

coronary artery was in the range of 100  mm to 130 mm in 110 heart 

specimens 
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Ashwini Vijay Bhele et al (2017)
5
 found that in 50 cases right 

coronary artery length ranged from 6 cm to 17 cm.And between 6 to 8 

cm in 12%, between 8-14 cms in 84%, between 14 to 17 cms in 4%. 

Study done by Bhimalli S et al
9
 revealed average length of the 

Right coronary artery was around 7 cm and length of Right coronary 

artery was 11 cm in the case reported by Vathsala V et al
65

. 

In the present study, length of main trunk of right coronary artery 

in four specimens was 9-10 cms, thirty six specimens ranged between 

10.1-11 cms, four specimens ranged between 11.1-12 cms, six 

specimens ranged between 12.1-13 cms. 

The mean of these values was  10.75 cms with a range in between 

from 9.2 cms to 12.7 cms. 

The maximum length was 12.7 cms 

The minimum length was 9.2 cms 

The mean length of the right coronary artery coincides with that 

of mean length of both segments (first segment and second segment ) El 

Sayed S. Atta-Alla et al and  Vathsala et al, 

The range of the coronary artery (9.2 to 12 cm) coincides with the 

range of  Ashwini Vijay Bhele et al and combined length of first 

segment (5.7 to 8 cms) and second segment (3.4 to 6 cm) of El Sayed S.  
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Atta-Alla et al , it is greater than range of Jyoti P Kulkarni (4.5 to 7 cm) 

but lesser than venkateshwer Reddy et al(10 to 13 cm (Table-30). 

Table-30: Range of right coronary artery 

Study Range of right coronary artery 

Jyoti P Kulkarni 4.5 to 7 cms 

El Sayed S. Atta-Alla et al  First segment -5.7 to 8 cms  

Second segment -3.4 to 6.0 cm  

Venkateshwer Reddy M 100  mm to 130 mm  

Ashwini Vijay Bhele et al  6 cm to 17 cm 

Present study  9.2 to 12cm 

LENGTH OF LEFT CORONARY ARTERY  

Jyoti P Kulkarni (2013)
35

 found that left coronary artery average 

length is 7 mm in 60 cases. 

Venkateshwer Reddy M (2016)
18 

found that length of left 

coronary artery was in the range of 15  mm to 25 mm in 110 heart 

specimens. 

Ashwini Vijay Bhele et al (2017)
5
 found that in 50 cases left 

coronary artery length ranged from 5 mm to 10 mm, less than 5 mm in 

80%, between 5-7 mm in 12 %, between 7-10 mm in 8 %. 
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Anil kumar et al (2018)
36

 found that length of left coronary 

artery on an average found to be 10.2+-3.5 mm  and ranged from 2 mm 

to 16 mm in 78 specimens. 

O.Pereira da Costa Sobrinho et al (2018)
47

 found that length of 

left coronary artery main trunk was on average 8.53+-4.03 mm and its 

ranged between 1.9mm to 22.7mm in 63 heart specimens.  

Davies et al
24

 quoted the length of left coronary artery main trunk 

to be less than 6 mm in 36%, 6mm to 20 mm in 59% and greater than 20 

mm in 5% of all cases 

In the present study, trunk length of left coronary artery in eight 

specimens was less than 9.5 mm, seven specimens ranged between 9.6 -

9.9 mm, eight specimens ranged between10-10.1 mm, eighteen 

specimens ranged between 10.2-10.3 mm, eight specimens ranged 

between 10.4-10.6 mm, and one specimen in a range between 10.6- 25 

mm with an average value of 10.2 mm and with a range between 3mm to 

25 mm. 

The mean value of the study(10.2mm) is similar to the Anil kumar 

et al (10.2mm), it is greater than the values of Jyoti P Kulkarni(7mm) 

and O.Pereira da Costa Sobrinho et al (8.53 mm). 

Range of the length of left coronary artery ( 3mm to 25 mm) was 

similar to  Venkateshwer Reddy M et al, but it is greater than O.Pereira 
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da Costa Sobrinho et al (1.9 mm to 22.7 mm) and Anil Kumar et al 

(2mm to 16 mm)( Table-31 and chart-3). 

Table-31: Length of left coronary artery 

Study Length of left coronary artery 

Jyoti P Kulkarni  7 mm 

Anil kumar et al  10.2 mm 

O.Pereira da Costa Sobrinho et al  8.53 

Present study  10.2 mm 

Chart 3: Length of left coronary artery 
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COURSE OF CORONARY ARTERIES: 

COURSE OF RIGHT CORONARY ARTERY: 

The right coronary artery passes at first anteriorly and slightly to 

the right between the right atrial appendage and pulmonary trunk, where 

the sinus usually bulges. On reaching the atrioventricular groove,  it 

descends almost vertically to the right (acute) cardiac border, curving 

around it into the posterior (inferior) part of the groove, where the latter 

approaches its junction with both interatrial and interventricular 

grooves, the appropriately termed cardiac crux. The artery ends a little 

to the left of the crux, often by anastomosing with the circumflex branch 

of the left coronary artery (Henry Gray 2015)
60

 

Variations in the course have rarely been reported. Origin by two Ostia 

from the right sinus of Valsalva has been reported. In about 10% of the hearts, 

it bifurcates within a few millimeters of the aortic ostium, forming two 

diverging trunks of equal size (Kirklin and Barratt – Boyes,1993).
34

 

Vladover et.al., (1972)
66

 described aplasia of right coronary 

artery in which the place of right coronary artery is taken over by the 

left coronary artery. Blackmann et al  (1981)
10

 reported aplastic or 

hypoplasia of the right coronary artery as a rare cause of ischemic heart 

diasease in infancy and childhood. 

In the present study after arising from the ascending aorta anterior 

aortic sinus, the right coronary artery runs forwards between the 
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pulmonary trunk and the right auricle, and then it descends almost 

vertically in the right atrioventricular groove (right an terior coronary 

sulcus) up to the junction of the right and the inferior borders of the 

heart. At the inferior border of the heart, it turns posteriorly and runs in 

the posterior atrioventricular groove (right posterior coronary sulcus) up 

to the posterior inter-ventricular groove and it terminates by 

anastomosing with the left coronary artery in posterior atrio ventricular 

groove in all fifty specimens. No variations were observed and the 

findings correlates with the findings of Henry Gray. 

COURSE OF LEFT CORONARY ARTERY: 

The left coronary artery arises from the left posterior (left 

coronary) aortic sinus,the ostium sometimes lies inferior to the margin 

of the leaflets and may be double, leading into major initial branches, 

usually the circumflex and anterior interventricular (descending) 

arteries. Its initial portion, between its ostium and its first branches, 

varies in length from a few millimetres to a few centimetres. The artery 

lies between the pulmonary trunk and the left atrial appendage, 

emerging into the atrioventricular groove, where it turns left. This part 

is loosely embedded in subepicardial fat. Reaching the atrioventricular 

groove, the left coronary artery divides into its main branches: namely, 

the circumflex and anterior interventricular arteries (Henry Gray 

2015)
60
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After arising from the left posterior aortic sinus the artery runs to 

the left behind the pulmonary trunk and emerges between the left auricle 

and the infundibulam of the right ventricle. After this short course it 

divides into two terminal branches namely circumflex and anterior 

interventricular artery. The circumflex branch continues round the left 

margin to the back of the heart in the atrioventricular groove, giving off 

various ventricular and atrial branches and anastomosing variably with 

the end of right coronary artery (Chummy S. Sinnatamby 2011)
39

 

In the present study after arising from the ascending aorta left 

posterior aortic sinus, the left coronary artery runs forwards between the 

pulmonary trunk and the left auricle, and then it runs in the left 

atrioventricular groove in all fifty specimens. No variations were 

observed and findings of the study correlates with the findings of Henry 

Gray and Chummy S. Sinnatamby 

TERMINATION OF RIGHT CORONARY ARTERY: 

Hirak Das et al (2010)
17

 found that the right coronary artery 

terminated at the right border in 4.26%, inbetween right border and the 

crux of the heart in 8.57%, at the crux of the heart in 18.57%, inbetween 

the crux and left border of the heart in 58.57%, at the left border of  the 

heart in 10% in 70 heart specimens. 

El Sayed S. Atta-Alla et al (2015)
20

 found in all 30 specimens 

that right coronary artery terminated at the cardiac crux in 40%, in 
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between the crux and left border of the heart in 50%, at the left border 

of the heart in 10%. 

Anbumani et al (2016)
3
 found that the right coronary artery 

terminated inbetween right border and the crux of the heart in 16%, at 

the crux of the heart in 20%, inbetween the crux and left border of the 

heart in 60%, at the left border of the heart in 4% in 50 heart specimens. 

Bheemesh pusala (2017)
8
 found that the right coronary artery 

terminated before the right border in 7.5%, at the right border in15%, 

inbetween right border and the crux of the heart in 22.5%, at the crux  of 

the heart and beyond in 55% in 80 heart specimens. 

Ashwini Vijay Bhele et al (2017)
5
 found that the right coronary artery 

terminated inbetween right border and the crux of the heart in 20%, at the crux 

of the heart in 16%, inbetween the crux and left border of the heart in 60%, at 

the left border of the heart in 4% in 50 heart specimens. 

In the present study, termination of right coronary artery occurs 

between acute margin and crux of heart in 4 specimens(8%), at posterior 

Interventricular artery or crux in 6 specimens(12%), in between crux and 

obtuse margin of the heart in 38 specimens(76%), at the obtuse margin 

of the heart in 2 specimens (4%) These findings correlates with with 

Anbumani et al and Bhele et al.  
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 In the present study, right coronary artery terminating In-between 

the right border of the heart and crux of the heart was 4 % which was 

smaller when compared to Hirak Das et al(8.57%),Anbumani et al (16%) 

and Bhele et al(20%), in contrast  the present study  had 4% of hearts 

terminating in between the right border of the heart and crux of the heart 

which is greater than  zero percentage in  the study of  Al Sayed et al( 

Table-32 and chart-4). 

In the present study, right coronary terminating at the crux of the heart was 

12% which was smaller when compared to Hirak Das  et al(18.57%),Anbumani et al 

(20%) and Bhele et al(16%) and El Sayed et al (40%).)( Table -32 and chart-5) 

In the present study, the maximum number of right coronary 

terminates in between the crux and the left border of the heart (76%) 

which was larger when compared to Hirak Das et al(58.57%),Anbumani 

et al (60%) and Bhele et al(60%) and Al Sayed et al (50%)( Table-32 

and chart-6). 

In the present study, right coronary terminating at the left border 

of the heart and beyond was 4% which was similar to Anbumani et al 

(4%) and Bhele et al(4%) and but was smaller  when compared to Hirak 

Das et al(10%) and Al Sayed et al (10% In the present study, right 

coronary terminating at the crux of the heart was 12% which was 

smaller when compared to Hirak Das et al(18.57%),Anbumani et al 

(20%) and Bhele et al(16%) and El Sayed et al (40%).)( Table-32 and 

chart-7). 
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Table-32: Termination of right coronary artery 

Study 

From the 

right 

border to 

crux of the 

heart 

At the 

crux of 

the 

heart 

From the 

crux to left 

border of 

the heart 

At the left 

border and 

beyond 

Hirak Das et al 8.57% 18.57% 58.57% 10% 

Al Sayed et al 0 40% 50% 10% 

Anbumani et al  16% 20% 60% 4% 

Bhele et al  20% 16% 60% 4% 

Present study 4% 12% 76% 4% 

 

Chart 4: From the right border to the curx of the heart  
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Chart 5: At the curx of the heart 

 

Chart 6: In between the crux and right border of the heart  
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Chart 7: At the left border of the heart  

 

BRANCHING PATTERN OF LEFT CORONARY ARTERY: 

Kalpana R (2003)
33

 found the branching pattern of left main coronary 

artery in two divisions(bifurcation) in 47%, as three divisions(trifurcation) in 

40%, as four divisions(quadrifurcation) in 11%, as five divisions 

(pentafurcation) in 1% of 100 specimens. 

Jyoti P Kulkarni (2013)
35

 found the branching pattern of left main 

coronary artery in two divisions(bifurcation) in 84%, as three 

divisions(trifurcation) in 16% of 60 specimens. 

Anbumani et al (2016)
3
 found that the branching pattern of left main 

coronary artery in two divisions(bifurcation) in 70%, as three 
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divisions(trifurcation) in 26%, as four divisions(quadrifurcation) in 4% of  50 

specimens. 

Anil kumar et al (2018)
36

 found that the branching pattern of left main 

coronary artery in two divisions(bifurcation) in 80.76%, as three 

divisions(trifurcation) in 10.25%, as four divisions(quadrifurcation) in 7.69%, 

as five divisions (pentafurcation) in 1.28% of 78 specimens. 

O.Pereira da Costa Sobrinho et al (2018)
47

 found that the branching 

pattern of left main coronary artery in two divisions(bifurcation) in 39.68%, as 

three divisions(trifurcation) in 52.38%, as four divisions(quadrifurcation) in 

7.94% of 63 specimens. 

Lakshmi Praba et al (2018)
38

 found that the branching pattern of left 

main coronary artery in two divisions(bifurcation) in 54.54%, as three divisions 

(trifurcation) in 41.82%, as four divisions (quadrifurcation) in 1.82%, as five 

divisions (pentafurcation) in 1.82% of 55 heart specimens. 

In the present study the main trunk of left coronary artery divides into 

two branches(bifurcation) in 38 specimens (76%), into three branches 

(trifurcation) in 10 specimens(20%), into four branches (quadrification) in 1 

specimen(2%), into five (pentafurcation) branches in 1 specimen (2%). These 

finding correlates with the Anil kumar et al and Anbumani et al as a whole. 

In the present study bifurcation (76%) of the left coronary artery  was 

lesser than Jyoti P Kulkarni (84%) and Anil kumar et al (80.76%). And it was 
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greater than the Kalpana R (47%),Anbumani et al(70%),O.Pereira da Costa 

Sobrinho et al(39.68%)and Lakshmi Praba et al(54.54%) (Table 33 and Chart 8) 

In the present study trifurcation (20%) of the left coronary artery was 

lesser than Jyoti P Kulkarni (16%) and Anil kumar et al (10.25%). And it was 

greater than the Kalpana R (40%),Anbumani et al(26%),O.Pereira da Costa 

Sobrinho et al(52.38%)and Lakshmi Praba et al(41.82%)(Table 33 and Chart 9) 

In the present study  Quadrifurcation(2%) of the left coronary artery was 

lesser than Anil kumar et al (7.69%),Kalpana R (11%), Anbumani et al(4%) 

and O.Pereira da Costa Sobrinho et al(7.94%) and it was greater than Lakshmi 

Praba et al(1.82%) and Jyoti P Kulkarni (0%).(Table 33 and Chart 10) 

In the present study  pentafurcation (2%) of the left coronary artery 

which was more or less equal Lakshmi Praba et al(1.82%), but it was higher 

than Anil kumar et al (1.28%) Kalpana R (1%) and Lakshmi Praba et al(1.82%) 

and Pentafurcation is absent in Anbumani et al(0%) Jyoti P Kulkarni 

(0),O.Pereira da Costa Sobrinho et al(0%)(Table 33 and Chart 11), 

Table-33: Branching pattern of left coronary artery 

Study Bifurcation 
Tri-

furcation 

Quadri-

furcation 

Penta-

furcation 

Kalpana R  47% 40% 11% 1% 

Jyoti P Kulkarni 84% 16% 0 0 

Anbumani et al 70% 26% 4% 0 

Anil kumar et al 80.76% 10.25% 7.69% 1.28% 

O.Pereira da Costa 

Sobrinho et al 

39.68% 52.38% 7.94% 0 

Lakshmi Praba et al  54.54% 41.82% 1.82% 1.82% 

Present study  76% 20% 2% 2% 
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Chart 8: Bifurcation in percentage 

 

 

Chart 9: Trifuracation in percentage 
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Chart 10: Quadrifurcation in Percentage 

 

Chart 11: Pentafurcation in Percentage 
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CORONARY DOMINANCE: 

Kalpana R (2003)
33

 found that  out of 100 heart specimens right 

coronary artery was dominant in 89% and left coronary artery was 

dominant in 11% 

Hirak Das et al (2010)
17

 found that out of 70 heart specimens 

right coronary artery was dominant in 70% and left coronary artery was 

dominant in 18.57% and balanced pattern was observed in 11.43% 

Luis Esterno Ballesteros et al (2011)
41

 found that out of 221 heart 

specimens right coronary artery was dominant in 76% and left coronary artery 

was dominant in 6.8% and balanced pattern was observed in 17.2% 

Jyoti P Kulkarni (2013)
35

 found that out of 60 heart specimens 

right coronary artery was dominant in 90% and left coronary artery was 

dominant in 10% 

Anbumani et al (2016)
3
 found that out of 50 heart specimens 

right coronary artery was dominant in 84% and left coronary artery was 

dominant in 16% 

Ashwini Vijay Bhele et al (2017)
5
 found that out of 50 heart 

specimens right coronary artery was dominant in 92% and left coronary 

artery was dominant in 8% 



 
87 

Bheemesh pusala (2017)
8
 found that out of 80 heart specimens 

right coronary artery was dominant in 70% and left coronary artery was 

dominant in 15% and balanced pattern was observed in 15% 

In the present study Right dominance is 90% which similar to the  

Kulkarni et al (90%), Kalpana R et al(89%), Bhele et al (92%), it is 

greater than Hirak Das et al (70%), Luis Esterno Ballesteros et al (76%), 

Anbumani et al(84%) and Bheemesh pusala (70%) (Table 34 and Chart 

12) 

In the present study Left dominance is 10% which similar to the   

Kulkarni et al (10%), Kalpana R et al(11%), Bhele et al (8%), it is lesser 

than Hirak Das et al (18.57%), Anbumani et al(16%) and Bheemesh 

pusala (15%), it is higher than Luis Esterno Ballesteros et al (6.2%), 

(Table 34 and Chart 13) 

In the present study balanced dominance is absent which similar 

to the  Kulkarni et al, Kalpana R et al, Bhele et al and  Anbumani et al, 

where as it is nil when compared to Hirak Das et al (11.53%), Luis 

Esterno Ballesteros et al (17.2%) and Bheemesh pusala (15%).  
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Chart 12: Coronary dominance- Right Dominance 

 

Chart 13: Coronary dominance- Left Dominance 
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Table-34: Coronary dominance 

Name of the study 
Right  

dominance 

Left  

dominance 
Balanced 

Kalpana R 89 11 0 

Hirak Das et al 70 18.57 11.43 

Luis Esterno Ballesteros et al 76 6.2 17.2 

Jyoti P Kulkarni 90 10 0 

Anbumani et al  84 16 0 

Ashwini Vijay Bhele et al 92 8 0 

Bheemesh pusala 70 15 15 

Present study 90 10 0 
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DIAMETER OF CORONARY ARTERIES: 

DIAMETER OF RIGHT CORONARY ARTERY: 

Luis Esterno Ballesteros et al (2011)
41

 found that diameter of 

right coronary artery at its origin was having a mean of 3.42+-0.66 mm 

of 221 heart specimens. 

Nagaraj Mallashetty et al (2014)
43

 found that right coronary 

artery outer diameter having a mean of 4.01+-0.48 mm in 30 heart 

specimens. 

El Sayed S. Atta-Alla et al (2015)
20

 found in all 30 specimens 

that exter nal diameter of right coronary artery ranged from 4.0 mm to 

7.0 mm with a mean of 5.1+-0.7mm 

Venkatesh wer Reddy M (2016)
18

 have found the right coronary 

artery diameter in a range between 2 to 5 mm in 110 heart specimens.  

In the present study, diameter of right coronary artery at the 

origin is measured. It is found in 10 specimens was in between 2.5 -3 

mm, in 34 specimens in between 3.1 to 3.4 mm and in 6 specimens in 

between 3.5-3.9 mm. 

The range was between 2.5 mm to 3.9 mm which coincides with 

the values of Venkatesh wer Reddy M. 

The mean value of the study was 3.2mm which coincides with the 

findings of  Luis Esterno Ballesteros et al (3.42 mm), it is lesser than the 
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values of Nagaraj Mallashetty et al (4.01mm) and El Sayed S. Atta-Alla 

et al (5.1 mm) (Table 35 and Chart 14) 

Table-35: Mean value of Right coronary artery diameter  

Study 
Mean value of  

Right coronary artery diameter 

Luis Esterno Ballesteros et al  3.42+-0.66 mm 

Nagaraj Mallashetty et al  4.01+-0.48 mm 

El Sayed S. Atta-Alla et al  5.1+-0.7mm 

Present study  3.2mm 

 

Chart 14: Mean value of Right coronary artery diameter  
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DIAMETER OF LEFT CORONARY ARTERY: 

Nagaraj Mallashetty et al (2014)
43

 found that left coronary 

artery outer diameter having a mean of 4.28+-0.90 mm in 30 heart 

specimens. 

Venkatesh wer Reddy M (2016)
18

 have found the left coronary 

artery diameter in a range between 2 mm to 6 mm in 110 heart 

specimens 

Anil kumar et al (2018)
36

 found that the mean outer diameter of 

left coronary artery is 4.34+-2.01mm in 78 heart specimens. 

In the present study, diameter of left coronary artery at the origin 

was measured. It was found between 2.6 -3 mm in 4 specimens (8%), 

between 3.1 to 4 mm in 8 specimens (16%) , between 4.1-5 mm in 32 

specimens (64%), between 5.1-6 mm in 4 specimens (8%), between 6.1-

6.2 mm in 2 specimens (4%). 

Table-36: Diameter of left coronary artery 

Name of the study 
Mean value of left coronary 

artery diameter 

Nagaraj Mallashetty et al  4.28+-0.90 mm 

Anil kumar et al  4.34+-2.01mm  

Present study 4.29 mm 

 

http://www.apple.com/
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Chart 15: Mean value of Left coronary artery diameter  

 

The range of diameter of left coronary artery was 2.6 mm to 6.2 

mm which correlates with Venkatesh wer Reddy M. 

The average diameter of left coronary artery was 4.29 mm which 

coincides with the  values of Nagaraj Mallashetty et al (4.28 mm) and 

Anil kumar et al (4.34 mm) (Table 36 and Chart 15).  

CORONARY ANGIOGRAM 

ORIGIN OF RIGHT CORONARY ARTERY 

On angiographic studies 0.0008% prevalence of this ectopic origin 

was observed, as mentioned by Yamanaka and Hobbs
68

 and 0.043-

0.46%, as revealed by Solanki et al.
58

 

In the present study all 50 angiograms, right coronary artery 

aroused from anterior aortic sinus present in the ascending aorta.No 
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variation observed in the origin of right coronary artery which was 

similar to the statement of Yarnanaka and Hobbs and Solanki et al.  

ORIGIN OF LEFT CORONARY ARTERY 

Naveen Greg DM et al (2000)
46

 found that origin of left coronary 

artery was from left posterior aortic sinus in 4100  coronary angiograms.  

Hasanovic et al (2013)
29

 found that Variation of origin were 

observed in 2 patients (0,3%). Out of these 2 patients, 1 had anomalous 

origin of the left coronary artery from the opposite sinus of Valsalva of 

680 coronary angiograms. 

In the present study of all 50 angiograms left coronary artery 

aroused from left posterior aortic sinus present in the ascending 

aorta.No variation observed in the origin of left coronary artery.  These 

findings are similar to with the Naveen Greg DM et al. 

DOMINANCE OF CORONARY ARTERY: 

Kaimkhani ZA et al (2005)
32

 found that 60% subjects had right 

dominance, 15% had left dominance and 24% had co dominant 

(balanced) circulation of 220 angiograms. 

Ali Vasheghani Farahani et al (2008)
64

 found that 84.2% had 

right dominance, 10.9% had left dominance and 4.8% had codominant of 

12558 patients. 
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N.O.Ajayi et al (2013)
1
 found that 81.5% patients had right 

coronary dominance, 15.2% had left coronary dominance and 3.3 % had 

balanced or codominance of 151 angiograms 

Edin Omerbasic et al (2015)
19

 found that 69% patients had right 

coronary dominance, 21% had left coronary dominance and 10 % had 

balanced or codominance of 100 angiograms 

In the present study,42(84%) angiograms the posterior 

interventricular artery arose from the right coronary artery indicating 

right dominance and in 6(12%) angiograms from the left circumflex 

coronary artery indicating left dominance and 2 angiograms are co 

dominant. These findings almost similar to the findings of Ali 

Vasheghani Farahani et al and N.O.Ajayi et al.  

In the present study Right dominance was seen in 84% which was 

similar with the Ali Vasheghani Farahani et al(84.2%) and it is greater  

than Kaimkhani ZA et al(60%),N.O.Ajayi et al (81.5%)  and Edwin 

Omerbasic et al(69%)(Table 37 and Chart 16) 

In the present study Left dominance was seen in 12% which was 

similar with the  Kaimkhani ZA et al(15%),Ali Vasheghani Farahani et 

al(10.9%) and Edwin Omerbasic et al(21%) but it is lesser than 

N.O.Ajayi et al (3.3%)(Table 37 and Chart 16). 
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In the present study, Codominant was 4% which is similar to Ali 

Vasheghani Farahani et al(4.8%) and it is lesser than Kaimkhani ZA et 

al(24%),N.O.Ajayi et al (15.2%) and Edwin Omerbasic et al(10%)(Table 

37 and Chart 16). 

Table-37: Origin of left coronary artery 

Study 
Right  

dominant 

Left  

dominant 
Codominant 

Kaimkhani ZA et al  60% 15% 24% 

Ali Vasheghani Farahani et al 84.2% 10.9% 4.8% 

N.O.Ajayi et al 81.5% 3.3% 15.2% 

Edwin Omerbasic et al 69% 21% 10% 

Present study 84% 12% 4% 

Chart 16: Dominance in Coronary angiography 
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CONCLUSION 

The study of THE MORPHOLOGICAL AND RADIOLOGICAL 

STUDY OF CORONARY ARTERIES AND ITS VARIATIONS was 

carried out in fifty specimens (25 cadavers and 25 heart specimens) 

RESULTS IN THE DISSECTION METHOD: 

The right coronary artery was seen to arise from the anterior 

aortic sinus in all fifty specimens (100%) 

The left coronary artery was seen to arise from the left posterior 

aortic sinus in all fifty specimens (100%). 

The mean length of the of main trunk of left coronary artery was 

found to be 10.2 mm and  ranged between 3mm to 25 mm..  

The mean length of the right coronary artery was found to have a mean 

of 10.75 cms and the ranged  between  9.2 cms and 12.7 cms. 

The course of right coronary artery after arising from the 

ascending aorta anterior aortic sinus, runs forwards between the 

pulmonary trunk and the right auricle, and then it descends almost 

vertically in the right atrioventricular groove (right anterior coronary 

sulcus) up to the junction of the right and the inferior borders of the 

heart. At the inferior border of the heart, it turns posteriorly and runs in 

the posterior atrioventricular groove where it terminates by 

anastomosing with the left coronary artery in all fifty specimens. 
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The course of the left coronary artery after arising from the left 

posterior aortic sinus, the main trunk of left coronary artery runs 

forwards between the pulmonary trunk and the left auricle, and then it 

runs in the left atrioventricular groove in all fifty specimens 

The termination of right coronary artery occurs between acute 

margin and crux of heart in four specimens(8%), at posterior 

Interventricular artery or crux in six specimens(12%), in between crux 

and obtuse margin of the heart in thirty eight specimens(76%), at the 

obtuse margin of the heart in two specimens(4%) 

The branching pattern of left coronary artery was bifurcation of 

main trunk of left coronary artery in thirty eight  specimens (76%), 

trifurcation in ten specimens (20%), quadrification in one specimen 

(2%) and pentafurcation in one specimen (2%).  

Right coronary dominance was seen in forty five  specimens 

(90%) and left dominance was seen five specimens (10%) and there is 

no balanced dominance. 

The mean value of the right coronary artery diameter was 3.2mm 

and it ranged between 2.5 mm to 3.9 mm. 

The mean value of the left coronary artery diameter was 4.29 mm 

and it ranged between 2.6 mm to 6.2 mm. 
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RESULTS FROM CORONARY ANGIOGRAMS: 

The right coronary artery was seen to arise from the anterior 

aortic sinus in all fifty coronary angiograms (100%).  

The left coronary artery was seen to arise from the left posterior 

aortic sinus in all fifty coronary angiograms (100%).  

Right coronary dominance was seen in forty two  coronary 

angiograms (84%) and left dominance was seen six coronary angiograms 

(12%) and there was co dominance seen in 2 coronary angiograms (4%). 

Recent technical advances in the study of coronary arteries make 

it necessary for the interventional cardiologist and the  cardiothoracic 

surgeon  to be familiar with the  normal anatomy of the coronary arteries 

and its variations, because accurate identification and delineation of the 

coronary arteries in the presence of coronary artery disease is integral 

for proper surgical revascularisation of myocardium during angioplasty.  

The study of coronary arteries is necessary for the cardiothoracic 

surgeons.  Awareness of the  anatomy of coronary vessels and its 

variations is necessary for revascularisation during coronary artery 

bypass grafting. 

The coronary artery disease occurs due to narrowing of the 

coronary arteries due to accumulation of lipids in the wall of the arteries 



 
100 

which can be dealt with coronary angioplasty by placing stents or baloon 

angioplasty or coronary artery bypass grafting. 

The most commonly affected coronary artery in coronary artery 

disease is Left anterior descending artery and the second most common 

coronary artery is the marginal artery.  

In angioplasty stent is placed in the coronary artery at the site of 

occlusion there by bypassing the occlusion , stents can also be drug 

eluting stents which prevents the occlusion of the artery by releasing the 

drugs slowly. 

In balloon angioplasty catheter is passed to the site of occlusion 

and the baloon is inflated gradually so that occlusion gets widened. 

The above procedures (angioplasty by placing stents and baloon 

angioplasty) have its own limitation that is it cannot be used in 

occlusion of the coronary arteries at more than one site.  

So in case of more than one artery occlusion coronary artery 

bypass grafting is the treatment of choice where the internal mammary 

artery or intercostal brachial artery or saphenous vein may be used as an 

alternative. 

This study is of more use to the cardio thoracic surgeon and 

interventional cardiologist for treating coronary artery disease.  
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PROFORMA 
 

THE MORPHOLOGICAL AND RADIOLOGICAL STUDY OF 

CORONARY ARTERIES AND ITS VARIATIONS 

  

ANATOMICAL PARAMETERS 

 

Age:     Sex: 

Origin of the left coronary artery and right coronary artery 

Length of the left coronary artery and right coronary artery 

Course of the left coronary artery and right coronary artery 

Branching pattern of main left coronary artery 

  Bifurcation 

  Trifurcation 

  Quadrifircation 

  Pentafurcation 

Branching pattern of right coronary  artery [ie] termination at the level of  

  Between Acute margin and crux of the heart 

  At posterior interventricular septum 

  Between crux of a obtuse margin of heart 

  At the obtuse margin of heart 

Coronary dominance 

Diameter of left coronary artery and right coronary artery  

 

Radiological measurements  

By coronary angiogram   

Origin of left coronary artery  

Origin of right coronary artery  

Dominance of coronary artery       



ANGIOGRAM MEASUREMENTS  

NAME        AGE/SEX   

OP NO.        ADDRESS 

 

Previous cardiac illness ; 

VITALS 

HT     WT    BMI 

PULSE  

BLOOD PRESSURE 

Angiogram parameters 

Origin of right coronary artery 

Origin of left coronary artery 

Coronary dominance 

 



 1 

MASTER CHART 

DATA BY DISSECTION METHOD 

S
p

ec
. 

N
o
 

Left coronary artery 

origin 

Right coronary artery 

origin 

Length of  

right  

coronary  

artery in 

cm 

Length of  

left 

coronary  

artery  

in mm 

1 Left posterior aortic sinus Anterior aortic sinus 9.2 10 

2 Left posterior aortic sinus Anterior aortic sinus 10.7 10.2 

3 Left posterior aortic sinus Anterior aortic sinus 10.5 10.3 

4 Left posterior aortic sinus Anterior aortic sinus 10.3 10.1 

5 Left posterior aortic sinus Anterior aortic sinus 10.9 10.4 

6 Left posterior aortic sinus Anterior aortic sinus 9.8 10.6 

7 Left posterior aortic sinus Anterior aortic sinus 10.7 9.1 

8 Left posterior aortic sinus Anterior aortic sinus 10.3 10.2 

9 Left posterior aortic sinus Anterior aortic sinus 10.5 10 

10 Left posterior aortic sinus Anterior aortic sinus 10.8 10.5 

11 Left posterior aortic sinus Anterior aortic sinus 10.2 9.2 

12 Left posterior aortic sinus Anterior aortic sinus 10.5 10.4 

13 Left posterior aortic sinus Anterior aortic sinus 12.5 10.3 

14 Left posterior aortic sinus Anterior aortic sinus 10.5 9.3 

15 Left posterior aortic sinus Anterior aortic sinus 10.7 10 

16 Left posterior aortic sinus Anterior aortic sinus 10.7 9.4 

17 Left posterior aortic sinus Anterior aortic sinus 12.3 9.3 

18 Left posterior aortic sinus Anterior aortic sinus 11.5 10.3 

19 Left posterior aortic sinus Anterior aortic sinus 10.5 9.6 

20 Left posterior aortic sinus Anterior aortic sinus 10.4 3 

21 Left posterior aortic sinus Anterior aortic sinus 12.4 10.1 

22 Left posterior aortic sinus Anterior aortic sinus 10.3 9.7 

23 Left posterior aortic sinus Anterior aortic sinus 10.9 10.3 

24 Left posterior aortic sinus Anterior aortic sinus 11.6 9.8 

25 Left posterior aortic sinus Anterior aortic sinus 10.1 10 

26 Left posterior aortic sinus Anterior aortic sinus 10.3 10.1 

27 Left posterior aortic sinus Anterior aortic sinus 9.9 10.2 

28 Left posterior aortic sinus Anterior aortic sinus 10.7 10.3 
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S
p

ec
. 

N
o
 

Left coronary artery 

origin 

Right coronary artery 

origin 

Length of  

right  

coronary  

artery in 

cm 

Length of  

left 

coronary  

artery  

in mm 

29 Left posterior aortic sinus Anterior aortic sinus 10.6 10.4 

30 Left posterior aortic sinus Anterior aortic sinus 9.6 10 

31 Left posterior aortic sinus Anterior aortic sinus 10.4 10.5 

32 Left posterior aortic sinus Anterior aortic sinus 10.6 10.2 

33 Left posterior aortic sinus Anterior aortic sinus 10.9 25 

34 Left posterior aortic sinus Anterior aortic sinus 12.5 10.6 

35 Left posterior aortic sinus Anterior aortic sinus 10.5 10.2 

36 Left posterior aortic sinus Anterior aortic sinus 12.3 10.4 

37 Left posterior aortic sinus Anterior aortic sinus 10.6 10.3 

38 Left posterior aortic sinus Anterior aortic sinus 12.7 9.5 

39 Left posterior aortic sinus Anterior aortic sinus 10.4 10.2 

40 Left posterior aortic sinus Anterior aortic sinus 10.7 9.4 

41 Left posterior aortic sinus Anterior aortic sinus 11.1 10.3 

42 Left posterior aortic sinus Anterior aortic sinus 10.1 9.6 

43 Left posterior aortic sinus Anterior aortic sinus 10.2 9.9 

44 Left posterior aortic sinus Anterior aortic sinus 11.7 10.3 

45 Left posterior aortic sinus Anterior aortic sinus 10.5 10.2 

46 Left posterior aortic sinus Anterior aortic sinus 10.1 9.7 

47 Left posterior aortic sinus Anterior aortic sinus 10.9 10.3 

48 Left posterior aortic sinus Anterior aortic sinus 10.3 10.2 

49 Left posterior aortic sinus Anterior aortic sinus 10.2 9.7 

50 Left posterior aortic sinus Anterior aortic sinus 10.8 10.2 
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DATA BY DISSECTION METHOD 
 

S
p

ec
. 
N

o
. 

Branching pattern of right 

coronary artery 

Branching pattern 

of left coronary 

artery 

Coronary 

dominance 

Diameter  

of right 

coronary 

artery in 

mm 

Diameter  

of left 

coronary 

artery in 

mm 

1 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.6 4.1 

2 Between acute margin and 

crux of the heart 

Bifurcation Left 

dominance 

3.1 4.7 

3 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.2 2.7 

4 Between crux and obtuse 

margin of the heart 

Trifurcation Right 

dominance 

3.3 4.1 

5 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.4 4.8 

6 Between crux and obtuse 

margin of the heart 

Trifurcation Right 

dominance 

3.3 4.7 

7 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.4 4.2 

8 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.8 4.3 

9 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.1 4.1 

10 At posterior Interventricular 

septum 

Trifurcation Right 

dominance 

3.8 2.9 

11 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.2 4.3 

12 Between crux and obtuse 

margin of the heart 

Trifurcation Right 

dominance 

3.3 3.2 

13 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.7 4.2 

14 Between acute margin and 

crux of the heart 

Bifurcation Right 

dominance 

3.4 4.4 

15 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.7 4.4 

16 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.2 4.3 

17 At the obtuse margin of the 

heart 

Bifurcation Left 

dominance 

3.3 3.6 

18 At posterior Interventricular 

septum 

Trifurcation Right 

dominance 

2.9 4.3 

19 Between crux and obtuse 

margin of the heart 

Bifurcation Left 

dominance 

3.4 5.6 

20 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.5 3.8 

21 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.1 4.4 
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S
p

ec
. 
N

o
. 

Branching pattern of right 

coronary artery 

Branching pattern 

of left coronary 

artery 

Coronary 

dominance 

Diameter  

of right 

coronary 

artery in 

mm 

Diameter  

of left 

coronary 

artery in 

mm 

22 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.1 5.8 

23 At posterior Interventricular 

septum 

Bifurcation Right 

dominance 

3.0 3.9 

24 Between crux and obtuse 

margin of the heart 

Pentafurcation Right 

dominance 

3.4 4.6 

25 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.3 6.1 

26 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.6 2.8 

27 At posterior Interventricular 

septum 

Trifurcation Right 

dominance 

3.1 4.3 

28 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.3 5.7 

29 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.5 4.4 

30 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.4 4.5 

31 At the obtuse margin of the 

heart 

Bifurcation Right 

dominance 

3.9 3.2 

32 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.3 4.8 

33 Between crux and obtuse 

margin of the heart 

Trifurcation Right 

dominance 

3.2 6.2 

34 At posterior Interventricular 

septum 

Bifurcation Right 

dominance 

3.4 4.2 

35 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.7 2.9 

36 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.2 4.3 

37 Between acute margin and 

crux of the heart 

Trifurcation Right 

dominance 

3.3 4.1 

38 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.1 4.4 

39 Between crux and obtuse 

margin of the heart 

Bifurcation Left 

dominance 

2.9 3.5 

40 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.2 4.3 

41 At posterior Interventricular 

septum 

Trifurcation Right 

dominance 

3.3 4.4 

42 Between crux and obtuse 

margin of the heart 

Bifurcation Left 

dominance 

3.0 4.2 

43 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.4 4.5 
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S
p

ec
. 
N

o
. 

Branching pattern of right 

coronary artery 

Branching pattern 

of left coronary 

artery 

Coronary 

dominance 

Diameter  

of right 

coronary 

artery in 

mm 

Diameter  

of left 

coronary 

artery in 

mm 

44 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.2 3.8 

45 Between acute margin and 

crux of the heart 

Bifurcation Right 

dominance 

3.1 4.3 

46 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

3.7 5.3 

47 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

dominance 

2.6 4.4 

48 Between crux and obtuse 

margin of the heart 

Bifurcation Right 

ominance 

3.3 4.2 

49 Between crux and obtuse 

margin of the heart 

Trifurcation Right 

ominance 

3.6 4.0 

50 Between crux and obtuse 

margin of the heart 

Quadrification Right 

dominance 

3.3 4.5 
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DATA BY CORONARY ANGIOGRAM 

Sl. 

No 

Right coronary artery 

origin 

Left coronary artery 

origin 
Dominance 

1 Anterior aortic sinus Left posterior aortic sinus Right dominant 

2 Anterior aortic sinus Left posterior aortic sinus Right dominant 

3 Anterior aortic sinus Left posterior aortic sinus Right dominant 

4 Anterior aortic sinus Left posterior aortic sinus Right dominant 

5 Anterior aortic sinus Left posterior aortic sinus Right dominant 

6 Anterior aortic sinus Left posterior aortic sinus Right dominant 

7 Anterior aortic sinus Left posterior aortic sinus Left dominant 

8 Anterior aortic sinus Left posterior aortic sinus Right dominant 

9 Anterior aortic sinus Left posterior aortic sinus Right dominant 

10 Anterior aortic sinus Left posterior aortic sinus Right dominant 

11 Anterior aortic sinus Left posterior aortic sinus Right dominant 

12 Anterior aortic sinus Left posterior aortic sinus Right dominant 

13 Anterior aortic sinus Left posterior aortic sinus Left dominant 

14 Anterior aortic sinus Left posterior aortic sinus Right dominant 

15 Anterior aortic sinus Left posterior aortic sinus Right dominant 

16 Anterior aortic sinus Left posterior aortic sinus Right dominant 

17 Anterior aortic sinus Left posterior aortic sinus Right dominant 

18 Anterior aortic sinus Left posterior aortic sinus Co dominant 

19 Anterior aortic sinus Left posterior aortic sinus Right dominant 

20 Anterior aortic sinus Left posterior aortic sinus Right dominant 

21 Anterior aortic sinus Left posterior aortic sinus Right dominant 

22 Anterior aortic sinus Left posterior aortic sinus Left dominant 

23 Anterior aortic sinus Left posterior aortic sinus Right dominant 

24 Anterior aortic sinus Left posterior aortic sinus Right dominant 

25 Anterior aortic sinus Left posterior aortic sinus Left dominant 

26 Anterior aortic sinus Left posterior aortic sinus Right dominant 

27 Anterior aortic sinus Left posterior aortic sinus Right dominant 

28 Anterior aortic sinus Left posterior aortic sinus Right dominant 
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Sl. 

No 

Right coronary artery 

origin 

Left coronary artery 

origin 
Dominance 

29 Anterior aortic sinus Left posterior aortic sinus Right dominant 

30 Anterior aortic sinus Left posterior aortic sinus Right dominant 

31 Anterior aortic sinus Left posterior aortic sinus Left dominant 

32 Anterior aortic sinus Left posterior aortic sinus Right dominant 

33 Anterior aortic sinus Left posterior aortic sinus Right dominant 

34 Anterior aortic sinus Left posterior aortic sinus Right dominant 

35 Anterior aortic sinus Left posterior aortic sinus Left dominant 

36 Anterior aortic sinus Left posterior aortic sinus Right dominant 

37 Anterior aortic sinus Left posterior aortic sinus Right dominant 

38 Anterior aortic sinus Left posterior aortic sinus Right dominant 

39 Anterior aortic sinus Left posterior aortic sinus Right dominant 

40 Anterior aortic sinus Left posterior aortic sinus Right dominant 

41 Anterior aortic sinus Left posterior aortic sinus Co dominant 

42 Anterior aortic sinus Left posterior aortic sinus Right dominant 

43 Anterior aortic sinus Left posterior aortic sinus Right dominant 

44 Anterior aortic sinus Left posterior aortic sinus Right dominant 

45 Anterior aortic sinus Left posterior aortic sinus Right dominant 

46 Anterior aortic sinus Left posterior aortic sinus Right dominant 

47 Anterior aortic sinus Left posterior aortic sinus Right dominant 

48 Anterior aortic sinus Left posterior aortic sinus Right dominant 

49 Anterior aortic sinus Left posterior aortic sinus Right dominant 

50 Anterior aortic sinus Left posterior aortic sinus Right dominant 

 



ORIGIN OF LEFT CORONARY ARTERY 

 

ORIGIN OF RIGHT CORONARY ARTERY 

 



LENGTH OF MAIN TRUNK OF LEFT CORONARY ARTERY 

 

 



LENGTH OF MAIN TRUNK OF RIGHT CORONARY ARTERY 

 

 

 



TERMINATION OF RIGHT CORONARY ARTERY  

AT THE LEVEL OF CRUX 

 

TERMINATION OF RIGHT CORONARY ARTERY  

INBETWEEN CRUX AND LEFT BOARDER OF THE HEART 

 



TERMINATION OF RIGHT CORONARY ARTERY  

AT THE LEVEL OF LEFT BORDER OF THE HEART 

 



BRANCHING PATTERN OF LEFT CORONARY ARTERY 

BIFURCATION 

   

BRANCHING PATTERN OF LEFT CORONARY ARTERY 

TRIFURCATION 

 



BRANCHING PATTERN OF LEFT CORONARY ARTERY 

QUADRIFURCATION 

 

BRANCHING PATTERN OF LEFT CORONARY ARTERY 

PENTAFURCATION 

 



 

 

LEFT CORONARY ARTERY DOMINANCE 

 



DIAMETER OF RIGHT CORONARY ARTERY 

 

DIAMETER OF LEFT CORONARY ARTERY 

 



50 HEART SPECIMENS USED FOR THE STUDY 

 



LEFT DOMINANT – PATIENT NAME: SURESH 

 

 



LEFT DOMINANT – PATIENT NAME: SURESH 

 



RIGHT DOMINANT – PATIENT NAME: SAMPOORNAM 

 

 



RIGHT DOMINANT – PATIENT NAME: SAMPOORNAM 

 



CO DOMINANT – PATIENT NAME: SAKTHIVEL 
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