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Abstract
Anomalous left coronary artery from the pulmonary artery (ALCAPA) is a rare but potentially life-threatening congenital heart defect. ALCAPA with abundant 
collateral vessels tends to be misdiagnosed. We present a case of ALCAPA with abundant collateral vessels manifested as a normal heart size and cardiac function, 
focusing on the importance of awareness of this situation. 
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Introduction
Anomalous left coronary artery from the pulmonary artery 

(ALCAPA) is a rare but potentially life-threatening congenital heart 
defect. The incidence of ALCAPA is 1 in 300,000 live births. The 
mortality in untreated individuals is high during the first year of life, 
and only 10-15% of the patients reach adulthood [1]. In the infants 
with ALCAPA, the left coronary artery (LCA) receives deoxygenated 
blood via the pulmonary artery. In elder patients, the right coronary 
artery (RCA) supplies blood to the LCA territory through a network 
of collaterals, which causes a coronary steal phenomenon, because 
preferential blood flow into the low-pressure pulmonary system rather 
than into the high-resistance myocardium. The above situations will 
both lead to myocardial ischemia. So, the combination of cardiomegaly 
and heart failure is a very common finding in ALCAPA, which may lead 
to the erroneous diagnosis of myocarditis or dilated cardiomyopathy 
[2,3]. Silverman [4] suggested that every infant under 2 years of age 
referred with a diagnosis of dilated cardiomyopathy should have the 
diagnosis of ALCAPA excluded. However, a normal heart size and 
cardiac function does not rule out the diagnosis of ALCAPA. Here, we 
present a case of ALCAPA with abundant collateral vessels. 

Case 
A 7-year-old girl with chest pain was admitted. Her creatine kinase 

isoenzyme, troponin I level and other laboratory tests were within the 
normal range. Chest X-ray and electrocardiogram revealed no obvious 
abnormality. Echocardiography suggested the LCA and RCA dilated, 
and the dimensions of the cardiac chambers and the left ventricular 
ejection fraction were within the normal ranges (Figure 1). Single-
photon emission computed tomography (SPECT) demonstrated 
myocardial ischemia in the left ventricular inferior wall and the base 
of anterior wall (Figure 2). Coronary artery CTA revealed the LCA 
and RCA dilated. For further evaluation, a coronary angiography was 
performed. The diagnosis of ALCAPA was made based on the signs 

that the contrast agent from the RCA through the collateral vessels 
into the LCA, and finally into the pulmonary artery by the selective 
right coronary angiography (Figure 3). The patient was subjected 
to the surgery, direct reimplantation of the LCA onto the aorta. A 
series of follow‑up until 6 months after surgery suggested satisfactory 
results without any more chest pain. Color Doppler imaging on 
echocardiography could display the blood flow from aorta into the 
LCA. 

There are two types of ALCAPA. It is termed the adult type if the 
collateral vessels between the normal RCA and abnormal LCA are 
well established, the infant type if there are no or few collateral vessels. 
We are relatively familiar with the infant type, which manifested as 
cardiomegaly, left ventricular dysfunction and mitral regurgitation, 
like dilated cardiomyopathy. The adult type is even more unusual, 
accounting for 10-15% of all cases of ALCAPA [1]. Patients with an 
adequate collateral supply may be associated with normal heart size 
and better cardiac function and can remain asymptomatic until 
adolescence or adulthood [5-7]. So, the awareness of the varied clinical 
manifestations of ALCAPA is important. Echocardiography is the first-
line imaging method in the diagnosis of ALCAPA. However, there are 
inherent limitations of echocardiography that reduce the ability to 
distinguish the origin of the coronary artery with confidence, therefore, 
the diagnosis of ALCAPA can be ruled in, but never be ruled out, by 
echocardiography [8]. In our case, the ultrasonic dropout artifact of 
the wall of the aorta adjacent to the transverse sinus and the wall of the 
LCA misidentified as the origin of LCA. Color flow mapping is helpful, 
but also has limitations. It is easy to cause our vigilance when the blood 
reversely flows from the pulmonary artery to the LCA. But we are apt to 
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Figure 1. A: M-mode echocardiography revealed the normal size of left ventricle, and the ejection fraction was within the normal range. B: Apical four chamber view revealed the normal 
size of the atria and the ventricles by two-dimensional echocardiography. C: Echocardiography suggested the dilated right coronary artery. D: Echocardiography suggested the dilated left 
coronary artery, and color Doppler imaging showing the flow in the left coronary artery. 
LV: left ventricle; RV: right ventricle; LA: left atrium; RA: right atrium; RCA: right coronary artery; LCA: left coronary artery.

Figure 2. Single-photon emission computed tomography (SPECT), myocardial perfusion at 1 hour after intravenous injection of 99mTc-MIBI, revealed myocardial ischemia in the left 
ventricular inferior wall and the base of anterior wall. 
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Figure 3. A: Antero-posterior position ascending aortography showed the dilated right coronary artery originated from the right sinus, but no coronary artery from the left sinus. B: Left 
anterior oblique ascending aortography showed the tortuous dilated right coronary artery originated from the right sinus, but no coronary artery from the left sinus. C: Left anterior oblique 
ascending aortography showed the right coronary artery connected to the left coronary artery by abundant collateral vessels, and the left coronary artery anomalously originated from the 
pulmonary artery. D: Selective right coronary angiography showed the contrast agent from the right coronary artery through the collateral vessels into the left coronary artery, and finally 
into the pulmonary artery. 
RCA: right coronary artery; LCA: left coronary artery; AO: aorta; PA: pulmonary artery. 

be confused when the flow forwards in the LCA in the case of ALCAPA 
with abundant collateral vessels fed by RCA. Although the diagnosis of 
ALCAPA is also possible with other non-invasive modalities such as 
cardiac CT or MR [9,10], the coronary angiography remains the gold 
standard method [3]. For ALCAPA, once the diagnosis is established, 
the surgical treatment should be taken into consideration in order to 
prevent further ischemia and necrosis of cardiac muscles. The direct 
reimplantation of the LCA onto the aorta is the current ideal option to 
achieve a definitive two-coronary artery anatomy and physiology and 
has a good short-term and long-term result [11,12].
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