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Abstract: Anomalous left coronary artery from the pulmonary artery (ALCAPA) is an infrequent congenital 

cardiac disease with an incidence of 1 in 300,000 live births. ALCAPA is among the frequent cause of 

myocardial ischemia and infarction in children with a mortality rate of 90% if early intervention is not initiated. 

A comprehensive nomenclature system enlisting all types of ALCAPA is depicted in the Congenital Heart 

Surgery Nomenclature and Database Project.  Most experts agree that clinicians should bare high index of 

suspicion while managing infants and children with global myocardial dysfunction. Surgical management is the 

gold standard of treatment for ALCAPA. It has undergone substantial advancement since its commencement. To 

avoid detrimental outcomes, it’s prudent to exercise high index of suspicion, order apposite investigations, and 

manage and refer patients to appropriate centers. In Conclusion: ALCAPA can be operated on with good 

outcomes. Persistent Mitral regurgitation and a moderate rate of late valve repair demands close follow-up.  
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1. INTRODUCTION 

Anomalous left coronary artery from the pulmonary artery (ALCAPA) is an infrequent congenital 

cardiac disease with an incidence of 1 in 300,000 live births. ALCAPA was first reported by Alexei 

Ivanovich Abrikosov in 1911, on his postmortem report entitled ‘‘a left ventricular aneurysm with 

anomalous origin of the left coronary artery from pulmonary artery in a 5-month old child.’’ A 

detailed and complete clinical account was given in 1933 by three physicians Edward Bland, Paul 

Dudley White, and Joseph Garland. Hence, today we call a typical case of ALCAPA as Bland-White-

Garland syndrome. In their original report, pathological review of nine cases of ALCAPA was 

presented. [1].   

ALCAPA is among the frequent causes of myocardial ischemia and infarction in children with a 

mortality rate of 90% if early intervention is not initiated. Early surgical intervention on diagnosis to 

restore a two-coronary system circulation is the endeavor of current treatment. There are many reports 

of ongoing and recurrent myocardial damage and silent ischemia despite early initiation of surgical 

intervention. In addition to that there is high risk of sudden cardiac death and arrhythmia. Hence, 

experts recommend regular postsurgical follow-ups [2].  

Patients presenting with ALCAPA during adult ages is extremely rare. Most adult cases report 

nonspecific symptoms including fatigue, syncope, arrhythmia, or less often chest pain. Physical 

examination may reveal a cardiac murmur and signs of congestive heart failure. The murmurs can be 

systolic or continuous types. The systolic murmur can arise secondary to ischemic mitral regurgitation 

and the continuous murmur can be caused by the flow of huge volume of blood via the collateral 

vessels [3].  

Classification  

A comprehensive nomenclature system enlisting all types of ALCAPA origin is depicted in the 

Congenital Heart Surgery Nomenclature and Database Project [4].   

Even though there are lists of possible places where the left coronary artery (LCA) originate in 

ALCAPA, the commonest is from the posterior facing sinus of the Pulmonary artery (PA). The other 
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rare possibilities include from any part of the main PA or its branches. It may also have an intramural 

course like when the LCA comes from the junction of the main PA and right PA or the right PA. This 

is a highly exceptional association. And, the literature is limited to a few case reports and small series 

[1].  

Diagnosis 

Most experts agree that clinicians should bare high index of suspicion while managing infants and 

children with global myocardial dysfunction. The condition’s symptoms and signs can mimic a list of 

diseases and present a challenge for physicians caring these patients. The exceeding rarity of the 

anomaly adds even more challenge to suspect and order diagnostic investigations. Patients usually 

present by 8 weeks of age with signs and symptoms of myocardial infarction and heart failure. The 

most imperative differential diagnosis is dilated cardiomyopathy, and others include congestive heart 

failure, massive cardiomegaly, ischemic signs on the electrocardiogram (ECG), and a murmur of 

mitral regurgitation. It is mostly diagnose with noninvasive methods, although some cases need more 

invasive modalities such as coronary angiography. Studies show it’s not uncommon an undiagnosed 

or misdiagnosed ALCAPA leading to mitral valve replacement or death. To avoid these detrimental 

outcomes, it’s prudent to exercise high index of suspicion, order apposite investigations, and manage 

and refer patients to appropriate centers [2, 5, 6].  

Treatment  

Surgical management is the gold standard treatment for ALCAPA. It has undergone substantial 

advancement since its commencement. It was first attempted by Willis J. Potts from Children’s 

Memorial Hospital in Chicago. He successfully created an aortopulmonary anastomosis in two 

patients. The idea behind his method was to create anastomosis and increase PA blood flow and as a 

result, increase left coronary artery oxygen saturation [7].  

Aortic  implantation  is  the  treatment  of choice  for  anomalous  origin  of  the  left  coronary  artery 

(Figure). Methods  such  as  direct  transfer,  tubular  reconstruction, and  in situ  transfer make  such  

implantation  possible  in all  patients  regardless  of  the  site  of  coronary  origin, distance  from  the  

aorta, or coronary artery configuration [8].   

Isomatsu et al demonstrated that impaired left ventricular function controlled in the long term after 2-

coronary repair. They recommend that the simultaneous mitral annuloplasty should be performed at 

the time of operation for patients who have mitral incompetence with anomalous origin of the left 

coronary artery [9].  

Even though exceedingly rare, anomalous left coronary artery from the right PA with aortic fusion is 

intricate to diagnose. It’s also difficult to repair when there is minimal intramural course [10].  

 

Figure A. Anomalous left coronary artery from the pulmonary artery, 

Figure B. After surgical implantation of anomalous left coronary artery to the aorta. 

Prognosis 

Early diagnosis and improvements in surgical techniques dramatically improve prognosis. Literatures 

point untreated cases may have mortality rate as high as 90% only in the first year of life. Death can 
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occur due to myocardial ischemia or infarction and mitral valve regurgitation and its complications 

resulting in congestive heart failure (CHF). In some cases, because of extensive collateral circulation, 

patients survive until adulthood. These adult ALCAPA patients are at risk of ischemic heart disease, 

arrhythmia and sudden death. Early diagnosis of the anomaly is therefore very imperative to improve 

the prognosis [3, 11].   

Complications after surgical correction are rare. The need for future valve surgery depends on the 

occurrence of hemodynamic complications such as permanent mitral valve damage following surgery. 

Mitral annuloplasty may decrease the risk of such complications [12].  

Late complications related to coronary artery insufficiency are more likely to occur if 

revascularization was accomplished by surgical ligation, occluded or stenotic bypass graft, or 

intrapulmonary tunnel technique. Inadequate growth of the coronary anastomosis is possible, although 

unlikely, if surgical reimplantation of the left coronary artery was performed [12, 13].   

In conclusion, ALCAPA can be managed on with good outcomes. Persistent mitral regurgitation with 

its complication and a moderate rate of late valve repair demands close follow-up [14]. 
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