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 ABSTRACT 
 

AIMS AND OBJECTIVES 

The arterial supply of the heart is obtained by the two coronary arteries, right and left, which originate respectively from the 

right and left aortic sinuses of ascending aorta. Considering all congenital cardiac anomalies, the anomalous origin of coronary 

arteries is relatively rare, but clinically much significant when present. Anomalous coronary arteries and their clinical relevance 

have been reported by various workers as cases identified in cardiac patients, in cadaveric hearts and in autopsy findings. The 

present study aims to identify the prevalence of anomalous origin of coronary arteries and correlate them with possible clinical 

manifestations. 

 

STUDY SETTINGS AND DESIGN 

A cadaveric study was conducted in human hearts in the Department of Anatomy, Govt. Medical College, Kozhikode, Kerala. 

 

MATERIALS AND METHODS 

The study was done in 60 hearts, 30 from adult cadavers and 30 from stillborn full-term foetuses. In each heart the origin of 

both coronary arteries were carefully studied, looking particularly for anomalies if any. The observations were recorded and 

photographed. 

 

RESULTS AND ANALYSIS 

In the present study in two hearts, both foetal coronary arteries had anomalous origin. In both the origin of right coronary 
artery was anomalous, one originating from left aortic sinus and the other from pulmonary trunk. In the former case, the left  
coronary artery had origin from pulmonary trunk. The incidence of anomalous origin of right coronary artery was 3.3% and that of 
left coronary artery was 1.7%. 
 

CONCLUSION 

Though many patients with similar anomalies of coronary arteries may remain asymptomatic, reports from clinical studies 

indicate that some of them present with serious complications like attacks of syncope, pulmonary coronary steal, myocardial 

ischaemia and sudden cardiac death. Such cases pose diagnostic challenge to paediatricians, physicians, cardiologists and 

cardiothoracic surgeons. The awareness of the possibility of anomalous coronary arteries is essential for its proper recognition and 

diagnosis in early stages of life, which will enable timely surgical intervention and better prognosis. In this background, we discuss 

the clinical significance of anomalous origin of coronary arteries with review of relevant literature. 
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INTRODUCTION 

Heart is the first organ to start functioning in the human 

body, which continues to beat throughout life. This 

necessitates a high oxygen demand for the myocardium, 

which is provided by the arteries that nourish the heart, the 

right and left coronary arteries. The coronary arteries are the 

biggest vasa vasora, as the heart is a modified blood vessel 

developmentally. The coronary arteries arise from two of the 

three aortic sinuses or sinuses of Valsalva present at the root 

of ascending aorta. The right artery arises from the anterior 

(‘right coronary’) aortic sinus: the ostium is below the margin 

of the cusps in 10%.  
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 The left artery arises from the left posterior (‘left 

coronary’) aortic sinus; the ostium is below the margin of the 

cusps in 15%.1 

Reports of anomalous origin of coronary arteries, such as 

the origin of right coronary artery from left aortic sinus, the 

left from right aortic sinus, both arteries from the same aortic 

sinus, both or either artery from pulmonary trunk, etc. are 

available in literature. Roberts W.C. (1986)2 has reviewed the 

major anomalies of coronary arterial origin seen in 

adulthood. 

       The first cases of anomalous origin of the right coronary 

artery from the pulmonary artery were described by Brooks 

in 1885,3 and since then only 100 cases have been reported. It 

is a rare congenital anomaly with an estimated prevalence of 

0.002%.4 Most patients are asymptomatic and their 

anomalies are detected incidentally. This is in contrast with 

the anomalous origin of the left coronary artery from the 

pulmonary artery, which is characteristically fatal during 

early infancy without immediate surgical management.  

Anomalous origin of left coronary artery from pulmonary 

artery is a rare congenital cardiovascular malformation, 
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which occurs in approximately 1 in 300,000 live births or 

0.25% to 0.5% of children with congenital heart disease.5 The 

incidence of abnormal aortic origin of coronary arteries is 

low with reported values of 0.64% of births.6 and 0.17% in 

asymptomatic children and adolescents.7 

 

MATERIALS AND METHODS 

The study of the gross anatomy of human coronary arteries 

with special reference to their origin was conducted in the 

Department of Anatomy, Govt. Medical College, Kozhikode; 30 

adult cadavers (26 male and 4 female) which were mainly 

meant for the dissection of the undergraduate students and 

30 stillborn full-term foetuses (22 male and 8 female) which 

were collected from the Institute of Maternal and Child 

Health attached to the Govt. Medical College, Kozhikode, were 

utilized for the study. The fetuses were preserved using 10% 

formalin by multiple injections and kept immersed in 

formalin till they were taken out for dissection. 

For the study in the cadavers thorax was opened, 

pericardium was incised to expose the heart, keeping the 

heart in situ. In each heart, the right and left coronary arteries 

were carefully dissected. The origin of both coronary arteries 

from the aortic sinuses were noted, looking particularly for 

anomalies of origin if any. 

In the foetuses, the heart was opened by the following 

incisions in the thorax - a vertical midline incision extending 

from the root of the neck to the lower end of the sternum and 

two horizontal incisions to the left, one starting from the 

upper end and the other from the lower end of the first 

incision. The pericardial cavity was opened and the heart was 

removed by cutting superior and inferior venae cavae, the 

pulmonary veins, the arch of aorta and pulmonary trunk.  

 

 

The coronary system of each foetal heart was carefully 

dissected and studied by the same method as in the cadaver. 

In each heart, the observations regarding the origin of the 

coronary arteries were recorded. Those hearts which showed 

anomalies in origin were meticulously studied and 

photographed. 

 

RESULTS AND ANALYSIS 

Out of the 60 hearts studied, the origin of both right and left 

coronary arteries were normal in 58 hearts. Two male hearts, 

both foetal showed anomalous origin of the coronary arteries. 

In the first one, the right coronary artery was originating 

from the pulmonary trunk from its anterior aspect, turned to 

the right, reached the atrioventricular sulcus and coursed 

normally. The right aortic sinus showed no coronary ostium. 

The origin of the left coronary artery was normal from the 

left aortic sinus in this case (Fig. 1). 

In the second case, the right coronary artery was 

originating from the left aortic sinus from its mid portion and 

emerged on the sternocostal surface by passing between 

ascending aorta and pulmonary trunk, reached the 

atrioventricular sulcus and had a normal course thereafter. 

There was no coronary ostium in the right aortic sinus. In the 

same heart, the left coronary artery was originating from the 

pulmonary trunk at its posterior wall, emerged between the 

pulmonary trunk and the left auricle and continued as the 

anterior interventricular branch, there being no circumflex 

branch (Fig. 2). The origin of both right and left coronary 

arteries were normal in all the 30 adult hearts studied. 

 

 

 
 

 

 

 
 

 

DISCUSSION 

During the developmental stage, connection of the coronary 

arteries to the aorta occurs by ingrowth of arterial 

endothelial cells from the arteries into the aorta, a 

mechanism by which the coronary arteries “invade” the 

aorta.8 Normally, right coronary artery arises from right 
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aortic sinus and the left from left aortic sinus. As an anomaly, 

the coronary arteries may occasionally arise by a common 

trunk from the ascending aorta or from the opposite aortic 

sinus or very rarely from the pulmonary trunk. 

In the present study, out of the 60 specimens, 58 hearts 

showed normal origin of right coronary artery. In the 

remaining 2 hearts, both were from male foetuses. The right 

coronary artery had anomalous origin (3.3%). In one of them, 

the right coronary artery was originating from the pulmonary 

trunk (Frequency 1.7%) and in the other from the left aortic 

sinus (Frequency 1.7%). These anomalies become important 

when the origin and course of the arteries are in such a way 

that the anomaly causes or predisposes a patient to the 

development of serious manifestations like myocardial 

ischaemia or sudden cardiac death, especially in those cases 

where the anomalous artery passes between the great 

arteries. In the present study, the right coronary artery 

having anomalous origin from the left aortic sinus had such a 

course. 

Anomalous origin of right coronary artery is a rare 

congenital anomaly that was first described in 1948 by White 

and Edwards.9 The prevalence of this anomaly in the white 

population, as determined from autopsy studies is 0.026%.10 

Among congenital coronary artery anomalies, the anomalous 

coronary origin from the pulmonary artery is an extremely 

rare form. Four variations of this condition have been 

described: Anomalous origin of the Left Coronary Artery from 

the Pulmonary Artery (ALCAPA), Anomalous origin of the 

Right Coronary Artery from the Pulmonary Artery (ARCAPA), 

origin of an accessory coronary artery from the pulmonary 

artery and the origin of the entire coronary circulation from 

the pulmonary artery.11 

Williams et al4 in 1990, published a review of seven 

previously reported cases of ARCAPA. Though ARCAPA is 

well tolerated in the neonatal period, once the pulmonary 

resistance falls the fully oxygenated blood arriving in the 

anomalous coronary via collateral vessels from the normally 

arising coronary is stolen by the pulmonary trunk resulting in 

chronic myocardial ischaemia.12 

In the study done by Maroules and Associates.13 using 

multidetector computerized tomography, for the evaluation 

of a systolic murmur in a 35-year-old asymptomatic man, a 

grossly dilated right coronary artery was found originating 

from the main pulmonary artery. Direct coronary 

angiography confirmed the anomalous origin. 

Anomalous origin of coronary arteries from the 

contralateral sinuses of Valsalva is rarely diagnosed in 

children and adolescents.10 The right coronary artery 

originating from the left aortic sinus is a rare variation and in 

angiographic studies the incidence has been reported as 0.17- 

0.38%.6,14 and considered as relatively benign in the absence 

of arteriosclerosis. Palimar and Associates15 reported a rare 

case of anomalous origin of right coronary artery from the 

left aortic sinus, observed during the autopsy of 34-year-old 

woman. The right and left coronary ostia were laid at the 

same level in the left aortic sinus at a distance of 2 mm. The 

origin of the right coronary artery from left sinus of Valsalva 

is a risk factor for sudden death during exercise. An 

anomalous origin of right coronary artery from the left sinus 

of Valsalva associated with syncope in an young athlete after 

a football game has been reported by Lilly et al,16 in which 

case the right coronary artery began adjacent to the ostium of 

left main coronary artery, coursed between aorta and 

pulmonary trunk and had a characteristic “slit-like” ostial 

orifice. The presence of ischaemic symptoms may be useful in 

defining a high-risk population. Such symptoms are 

uncommon, particularly in young patients who may present 

with a single episode of syncope or sudden cardiac death. 

Ho JS17 reported a case of a 41-year-old patient with no 

relevant cardiac history, in whom evaluation of episodic 

syncope revealed an anomalous origin of right coronary 

artery from the left aortic sinus. It is well established that an 

anomalous origin of the right coronary artery can lead to 

angina pectoris, myocardial infarction or sudden death in the 

absence of atherosclerosis.18 Though the pathophysiologic 

basis for this association is unclear, the mechanical 

compression of the right coronary artery by the great vessels 

is the usual explanation, as the anomalous right coronary 

artery generally courses between the aorta and the 

pulmonary artery to its normal position. 

Anomalous origin of left coronary artery from the 

pulmonary artery is a serious congenital cardiac 

malformation. In the present study, out of the 60 hearts only 

one foetal heart had the origin of the left coronary artery 

from the pulmonary trunk (Frequency 1.7%). This anomaly 

was observed in the same foetal heart in which the right 

coronary artery had anomalous origin from the left aortic 

sinus. After the anomalous origin, the left coronary artery 

continued its course as the anterior interventricular artery 

without giving a circumflex branch. 

Anomalous origin of the left coronary artery from the 

pulmonary artery was first reported by Bland, White and 

Garland in 1933 and this malformation was named Bland- 

White–Garland syndrome.19 An embryological defect during 

foetal cardiac development results in the left coronary artery 

arising from the pulmonary artery instead of the aorta.20 This 

defect may result from either abnormal septation of the 

conotruncus into the aorta and pulmonary artery or from 

persistence of the aortic buds that eventually form the 

coronary arteries. This anomaly is usually isolated, but has 

occasionally been associated with other congenital heart 

defects such as patent ductus arteriosus, ventricular septal 

defect, Tetralogy of Fallot or coarctation of aorta.21 

       Perry and Scott22 have reported anomalous origin of the 

left coronary artery from the pulmonary artery in 11 patients 

at the Children’s Hospital of the District of Columbia from 

1946 to 1969. Anomalous origin of the left coronary artery 

from the pulmonary artery is a serious congenital cardiac 

defect associated with high mortality rate in infancy. 

In the case series reported by Dilawar and Ahmad23 

involving 5 patients with age range of 2-12 months, admitted 

with symptoms of tachypnoea and poor feeding with 

irritability, anomalous origin of left coronary artery from 

pulmonary artery was confirmed in 4 patients by 

echocardiography and coronary angiography. 

Lardhi24 in a review article described the anomalous 

origin of left coronary artery from pulmonary artery as a rare 

but potentially lethal congenital heart disease and a rare 

cause of myocardial infarction and/or congestive heart 

failure in children. Infants with this anomaly appear normal 

at birth and usually do well for a short period before they 

become symptomatic, usually at 2-3 months when pulmonary 

arterial resistance drops to adult level. Family physicians and 

paediatricians should keep a high index of suspicion for this 
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anomaly during workup of any infant or child presenting with 

symptoms of unexplained congestive cardiac failure, angina 

like symptoms, mitral insufficiency murmur or cardiomegaly. 

The mortality of untreated cases of anomalous origin of left 

coronary artery from pulmonary artery has been estimated to 

be more than 90% during the first year of life.25 

Among coronary artery anomalies ‘Anomalous Coronary 

Artery from the Opposite Sinus’ poses a relatively higher risk 

of sudden death, particularly in the young and when the 

anomalous artery courses between the ascending aorta and 

pulmonary trunk.26,27 

Cases of anomalous origin like the left coronary artery 

arising from the right aortic sinus or either of the arteries 

from the ‘non-coronary’ sinus were not found in the present 

study. 

 

CONCLUSION 

The anomalous origin of coronary arteries, either from the 

opposite aortic sinus or from the pulmonary trunk can lead to 

fatal outcome in many instances. In the present study the 

anomalous coronary arteries were observed in foetal hearts, 

indicating the possibility that such anomalies might have led 

to the failure to thrive at the beginning of life itself. Early 

detection of such anomalies of coronary arteries in childhood 

or adolescence and proper diagnosis by imaging techniques 

and timely surgical intervention will enable clinicians to save 

many patients from complications like massive myocardial 

infarction and sudden cardiac death. 
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