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Abstract
Coronary artery originating from pulmonary artery is a rare congenital vascular malformation, which
generally presents corresponding clinical symptoms with the growth of patients' age. Coronary CTA and
angiography are important methods for diagnosis of this disease, and provide evidence for treatment
strategies of patients.

Introduction
The origin of the left coronary artery from the pulmonary artery is rare in clinical practice, and the
treatment experience is relatively lacking. With the development of science and technology, medical
imaging is timely and more advanced, which is bene�cial for us to more accurately observe the
malformed blood vessels and disease changes in patients. Here, we introduce two cases.

Case Report
Case 1: The patient, male, 53 years old,was admitted because of "chest tightness for 1
week",BNP120pg/ml. UCG showed abundant collateral blood �ow in the ventricular septum(Fig.1A), and
the left coronary artery was connected to the pulmonary artery. Blood �owed to the pulmonary artery in
diastolic phase and pulmonary artery in systolic phase. (Fig.1B) (Fig.1C). Coronary angiography showed
that the left coronary artery was absent and the right coronary artery was thick. (Fig.1D), (Fig.1E).
Coronary CTA showed that the left coronary artery was connected to the pulmonary artery (FIg. 1F). There
were abundant collateral vessels in the interventricular septum (FIg. 1G, H, I). The posterior
interventricular branch of the right crown was connected with the end of the anterior descending branch
of the left crown (FIg. 1J). The right coronal conus branch and the anterior branch of the right ventricle
are connected with the branches of the left anterior descending branch (FIg. 1K). The left coronary artery
was diagnosed as originating from the pulmonary artery. The patient's symptoms spontaneously
resolved after admission and surgical treatment was refused.

Case 2: A 46-year-old male patient was admitted to hospital due to " repeated chest tightness and asthma
for 1 year and aggravation for 2 weeks after activities". ECG suggested atrial �brillation, BNP8667pg/ml,
UCG suggested abnormal coronary blood �ow, left heart enlargement, left ventricular diastolic
dysfunction (restrictive �lling disorder), severe mitral regurgitation, moderate pulmonary hypertension,
small amount of �uid in pericardium.

Coronary CTA indicated that the left coronary artery was connected with the pulmonary artery (Fig. 2A
and 2B), and both the left and right coronary arteries were wide and malformed, with abundant collateral
vessel formation between them. (Figure 2C,D,E)

Coronary angiography: left coronary artery was absent and right coronary artery were wide malformation.
(Figure 2F,G), diagnosed as abnormal origin of coronary artery (left coronary artery originates from
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pulmonary artery), mitral valve replacement + left main trunk ligation + coronary artery bypass grafting
were performed in our hospital.

Discussion
The left coronary artery originates from the pulmonary artery (ALCAPA) also known as bland-white-
garland syndrome is a rare congenital abnormality �rst reported by Brooks in 1886. [1] Approximately 1 in
300,000 live births. [2] The patient had no special discomfort in his childhood and young adulthood, but
gradually presented with dyspnea, angina pectoris, syncope and other clinical symptoms as he grew
older. Symptoms of ALCAPA are usually associated with myocardial ischemia. The lateral branch of the
right coronary artery usually forms when pulmonary resistance drops and supplies blood to the left
coronary artery to satisfy the oxygen consumption of the myocardium. If the pulmonary artery perfusion
pressure is reduced, blood �ow in the left coronary artery will enter the pulmonary artery which called "
steal blood "phenomenon, leading to ischemia and hypoxia in left ventricular. Large shunts from left to
right often result in chronic ischemia, even with adequate collateral circulation.

In many cases, the anterolateral papillary muscle may contract due to scarring and calci�cation from
chronic ischemia, a process that may lead to mitral regurgitation. [3] Mitral valve replacement may be
considered in patients with severe mitral valve prolapse. The second patient had mitral regurgitation,
which was considered to be related to papillary muscle ischemia. After mitral valve replacement + left
main stem ligation + coronary artery bypass graft, the patient's heart failure symptoms were signi�cantly
improved during a 3-year follow-up.

According to whether there is abundant collateral circulation between the left and right coronary arteries,
the disease can be divided into infantile type and adult type. Because the pressure and oxygen saturation
of the aorta and pulmonary artery in the fetus are equal, there are no obvious signs of disease during the
fetus, and no collateral branches form during this time due to normal myocardial perfusion. However,
after birth, pulmonary vascular resistance decreases and coronary artery theft occurs. The onset of
symptoms depends on the number of collateral branches between the left and right coronary arteries and
pulmonary artery pressure. [4] A review of ALCAPA patients showed that 66% of adult patients presented
with angina, dyspnea, palpitations or fatigue. Ventricular arrhythmias, syncope, or sudden death occurred
in 17% of patients, while 14% remained asymptomatic. [5]

Surgery and percutaneous closure are the main treatment methods for these patients. Surgical treatment
includes :(1) ligation of the left main artery and reconstruction of the left coronary artery system with a
vein or internal mammary artery graft (2) direct or indirect reimplantation of the left aorta to the aorta via
a pulmonary artery or internal iliac artery graft. Ligation of the abnormal artery with coronary artery
bypass grafting is the preferred method in adults, and reimplantation of the left main coronary artery into
the aorta is the most common technique in the pediatric population. The main treatment for minimally
invasive percutaneous treatment was percutaneous ALCAPA closure with amplazee vascular occluder. [6]
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Imaging examination is crucial for the differential diagnosis of ALCAPA patients. Early diagnosis
combined with necessary surgical treatment can signi�cantly improve the prognosis of these patients.

Abbreviations
CTA:CT angiography

UCG:Ultrasound cardiogram

ECG:Electrocardiogram

ALCAPA:Anomalous origin of the left coronary artery from the pulmomary artery
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Figures

Figure 1

case 1. A B  UCG indicated abundant collateral blood �ow in the interventricular septum. C The left
coronary artery is connected to the pulmonary artery. Diastolic blood �ows to the pulmonary artery, and
systolic pulmonary blood �ows to the left coronary artery. case 1.D E Coronary angiography of the
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patient: the left coronary artery was absent and the right coronary artery was thick. case1. Coronary CTA :
1F: left coronary artery connected with pulmonary artery; 1G, H, I: there are abundant collateral vessels in
the interventricular septum; 1J: the posterior interventricular branch of the right crown was connected
with the end of the anterior descending branch of the left crown; 1K: the right coronal conus branch and
the anterior branch of the right ventricle are connected with the branches of the left anterior descending
branch.

Figure 2

case 2.The coronary CTA indicated 2A: the left coronary artery was connected with the pulmonary artery;
2B: abundant collateral blood �ow was seen in the interventricular septum. 2C, D, E: both the left and right
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coronary arteries were wide and malformed, and abundant collateral branches could be seen between
them which formed by branches of right conus branch, anterior right ventricular branch and left anterior
descending branch. case 2. left coronary artery was absent and right coronary artery were wide
malformation.


