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C A S E  R E P O RT 

A six-month-old girl presented with 
a two-week history of cough, fever, 
tachypnea, and sweating during feeding. 
On physical examination, the patient 

was tachypneic (66 breaths/min), tachycardic (170 
beats/min) and her oxygen saturation was 100% 
at room air. Chest auscultation revealed bilateral 
basal crepitation and a systolic murmur. Her blood 
workup was normal. An electrocardiogram showed 
myocardial ischemic changes. Chest radiograph 
showed cardiomegaly together with plethoric lungs. 

The patient was admitted and managed as a case of 
bronchiolitis. During admission, an echocardiogram 
was performed and revealed an anomalous origin of 
the left coronary artery from the pulmonary artery 
(ALCAPA). The patient was referred to our hospital 
for cardiac computed tomography (CT) angiography 
for diagnostic confirmation of ALCAPA.

Cardiac CT angiography was performed using 
a 128 slice CT scanner. The patient’s heart rate was 
162 bpm during the scan. The patient was not given a 
beta-blocker before the CT examination to regulate 
her heart rate. A retrospective, gated cardiac CT 
angiography was performed, and reconstruction 
of cardiac phases from 5–95% of the R-R interval  
was obtained. In the CT angiograph, the left ventricle 
was significantly dilated with several calcifications 

noted at the papillary muscle indicating chronic 
ischemic changes. On analysis of the coronary 
arteries, the left coronary artery (LCA) was seen 
arising from the left side of the main pulmonary 
trunk and measuring 0.3 × 0.4 cm at its origin. It 
then coursed into the interventricular groove as the 
left anterior descending artery (LAD) [Figure 1 and 
2]. The right coronary artery (RCA) was noted to 
arise from the right coronary sinus.

D I S C U S S I O N
ALCAPA is a rare congenital coronary abnormality 
also known as Bland-White-Garland syndrome. 
It has an estimated incidence of about 1 in every 
300,000 live births and comprises between 0.24% 
and 0.46% of all congenital cardiac diseases.1–3 It is 
an isolated defect in about 95% of the cases; however, 
in 5% of cases it may be associated with other 
cardiac anomalies such as coarctation of the aorta, 
arterial septal defect, and ventricular septal defect.2 
ALCAPA has a mortality rate up to 90% within the 
first year of life if left untreated.2,3 However, there are 
several cases reported in adolescents and adults.2–4 
This is attributed to the development of collaterals 
between the right and left coronary arteries.2–5

During fetal life, the origin of the LCA from 
the pulmonary trunk is well tolerated because the 
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A B S T R AC T
Anomalous origin of the left coronary artery from the pulmonary artery (ALCAPA) is 
a rare congenital coronary abnormality also known as Bland-White-Garland syndrome. 
The incidence of ALCAPA is about 1 in every 300,000 live births, and constitutes 0.24% 
and 0.46% of all congenital cardiac disease. It has a high infant mortality rate reaching up 
to 90% if left untreated.  For many years, the diagnosis of ALCAPA was by angiography or 
autopsy. However, multislice computed tomography (MSCT) is a non-invasive imaging 
tool that allows accurate, non-invasive diagnosis of ALCAPA. Here we report a case 
of ALCAPA in a six-month-old girl who presented with a two-week history of cough, 
fever, tachypnea, and sweating during feeding. During admission, an echocardiogram was 
performed that revealed ALCAPA, which was confirmed using CT. We discuss the role 
of MSCT in its diagnosis.
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pressure and saturation in pulmonary and systemic 
circulations are equal. Therefore, the flow in the 
LCA is antegrade with relatively saturated blood.2 
At birth, the infant is asymptomatic but during the 
early months of life the pulmonary pressure falls 
below systemic pressure, which results in left-to-right  
shunt from the higher pressure left coronary 
arterial system to the lower pressure pulmonary 
arterial system. This is known as the coronary steal 
phenomenon.3 Circulatory insufficiency, myocardial 
infarction, and life-threatening cardiac dysrhythmias 
are the most common clinical presentations during 
infancy.2,3 Older patients carry the risk of sudden 
death due to myocardial infarction, left ventricular 
dysfunction and mitral regurgitation, or silent 
myocardial ischemia.2–4

Conventional coronary angiography has been the 
gold standard diagnostic tool of choice for coronary 
anomalies. However, an angiography is an invasive 
procedure with morbidity and mortality rates of 
1.5% and 0.15%, respectively.6

The advanced development in cardiac CT 
and magnetic resonance imaging (MRI) provides 
noninvasive diagnostic tools for ALCAPA. 
Multislice computed tomography (MSCT) is a non-
invasive imaging tool, and it has an excellent spatial 
resolution that allows excellent evaluation of small 
coronary arteries. The short examination time and 
minimal aftercare make MSCT more practical than 
conventional coronary angiography. MSCT also 
plays an important role in delineating the anatomy 
of the coronary artery before surgical intervention. 
Different surgical approaches are used for the 

reimplantation of the anomalous LCA depending 
on the various origin sites of the anomalous artery 
(inner wall, lateral wall, and posterior wall of the 
pulmonary trunk).7 Additionally, cardiac CT may 
be used as long-term follow-up imaging tool. 

The main drawbacks of MSCT angiography are 
its relatively high radiation dose as well as its inability 
to evaluate the flow in the coronary arteries.2,5,8 
MRI is a non-ionizing imaging modality that can 
be used to diagnose ALCAPA. However, its long 
examination time and low spatial resolution along 
with the lack of MRI facilities in some institutes are 
the main disadvantages compared to MSCT.2, 5, 9

Surgical intervention is the definitive treatment 
for ALCAPA. There are several surgical options.10 
These include: a) a bypass graft combined by 
ligation of the anomalous artery; b) the Takeuchi-
procedure in which a tunnel is created between the 
aortopulmonary window and the coronary artery; 
or c) reimplantation of the anomalous artery into 
the aortic sinus. Recent studies have shown that the 
estimated long-term survival at 20 years is 94.8%.11 

Our patient had a Takeuchi-procedure; however, 
a follow-up coronary angiography scan showed 
occlusion. A second operation was performed, and 
the left main coronary artery was implanted in the 
ascending aorta. 

C O N C LU S I O N
ALCAPA is a rare condition which carries a high 
mortality rate if left untreated. Early and accurate 
diagnosis can be made using MSCT. Unlike 

Figure 1: A multidetector CT image shows the 
anomalous origin of the left coronary artery from 
the pulmonary trunk, which extends into the 
interventricular groove as a left anterior descending 
artery (LAD). The left pulmonary artery (LPA) is 
indicated.

Figure 2: Frontal volume-rendered 3-dimensional 
multidetector CT image shows the anomalous 
right coronary artery (RCA) arising from the main 
pulmonary artery (MPA). The right pulmonary 
artery (RPA) and left pulmonary artery (LPA) are 
indicated.
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conventional coronary angiography, MSCT is a non-
invasive diagnostic tool and can be used where MRI 
facilities are lacking. The aim of this case report is to 
increase awareness of this condition and to highlight 
the need for early recognition of coronary anomalies 
particularly when infants present with clinical 
symptoms suggestive of heart failure or ischemia.
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