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CASE REPORT

Anomalous origin of the left coronary artery from the pulmonary
artery: A case report
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Abstract
Introduction: Anomalous origin of the left coronary artery (ALCAPA) is a rare cardiac defect, which causes myocardial
ischemia and cardiomyopathy. Case report: male, 7 months, failure to thrive, pallor, sweating, irritability, and systolic
murmur in the mitral area. Echocardiogram revealed anomalous origin of the left coronary artery from the pulmonary
artery, and cardiac catheterization corroborated the diagnosis. The child was submitted to surgical correction, with good
postoperative evolution. Discussion: ALCAPA has difficult diagnosis. It usually manifests before 2 months of age, but the
symptoms can be misinterpreted and the disease underdiagnosed. The electrocardiogram may show changes in the ST
segment or Q wave, suggestive of acute myocardial ischemia. Diagnosis can be made by two-dimensional echocardiogram,
with direct visualization of the abnormal origin of the left coronary artery, associated with the hemodynamic study.
Treatment is surgical, with redeployment of the coronary artery in the aorta, and in general, the evolution is satisfactory.
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INTRODUCTION

Chest radiography revealed an overall increase in
the cardiac area in the left cavity and normal lung transparency. Electrocardiography showed sinus rhythm with
left ventricular hypertrophy, diffuse changes in ventricular
repolarization, and deep Q wave in D1 and aVL. Further,
echocardiography indicated ALCAPA (dilated right coronary
artery), dilated cardiomyopathy, moderate left ventricular
systolic dysfunction, enlarged left chambers, and significant
mitral insufficiency (Figure 1). Laboratory tests revealed
hypochromic and microcytic anemia, leukocytosis (18,839
cells/μL; differential count without particularities), and
an erythrocyte sedimentation rate of 18 mm/1 h. CK-MB
presented a normal value (18.00 U/L). Other tests, including platelet count; liver and renal function; and C-reactive
protein, liver enzyme, and electrolyte levels, were within
the normal limits.
After echocardiographic diagnosis, treatment with
0.03 mg/kg/day carvedilol, 0.78 mg/kg/day captopril, and
1 mg/kg/day furosemide was initiated; a hemodynamic
study was requested, which indicated ALCAPA (Figure 2).
On the 4 th day of hospitalization, 0.01 mg/kg/day digoxin
administration was initiated, and the patient who was
having a bronchospasm crisis was stabilized for surgery.
On the 13 th day of hospitalization, the left coronary artery was reimplanted into the aorta with an autologous
pericardial patch owing to a short pulmonary trunk and
mitral valve repair. He was referred to the Cardiac Intensive
Care Unit for postoperative stabilization. He presented a
normal postoperative electrocardiogram, which showed
mild residual mitral regurgitation, enlarged left chambers,
and mild left ventricular systolic dysfunction (ejection
fraction: 28%). The patient showed satisfactory progression and was extubated after 5 days. After postoperative
9 days, the patient was transferred to the general ward.
He was prescribed digoxin, furosemide, enalapril, and
spironolactone, and he evolved with progressive improvement of cardiac function. The patient was discharged after
postoperative 14 days.

Anomalous origin of the left coronary artery from the
pulmonary artery (ALCAPA), also known as Bland–White–Garland syndrome1, is a rare cardiac defect observed in 0.25%–
0.5% of patients with congenital heart disease. This condition
causes myocardial ischemia, and it may be progressive and
result in ischemic cardiomyopathy. Congestive heart failure
generally occurs within the first 2 months of life1,2. It may occur
in isolation or be associated with other defects, such as patent
ductus arteriosus, atrioventricular septal defect, tetralogy of
Fallot, and coarctation of the aorta1.
An abnormal coronary artery has a relatively low myocardial perfusion pressure and oxygen content owing to its
origin from the pulmonary artery. Following birth, with the
transition from intrauterine to extrauterine circulation, the
collateral vessels withdraw blood from the myocardium into
the pulmonary artery, leading to left–right shunt, ischemia,
myocardial dysfunction, and not rarely, neonatal death2.
This report aimed to describe the case and outcome
of a male infant diagnosed with ALCAPA in reference to the
literature on the subject.

CASE REPORT
A 7-month-old male presented with a history of impaired growth since the age of 5 months. During a routine
consultation with a pediatrician, irregular heart rhythm was
observed, which raised the suspicion of heart disease. The
parents reported pallor, excessive sweating, and irritability,
while denying other symptoms. The pathological history of
the patient did not present relevant information; the parents
denied comorbidities, previous surgeries, use of medications,
or hospitalization. The patient had an up-to-date vaccination
schedule; food history and psychoneuromotor development
were appropriate for his age. Maternal obstetric history was
as follows: G2P1A1 and a miscarriage in the second month of
the previous gestation. The mother had attended seven prenatal consultations and undergone seven ultrasounds and one
morphology ultrasound. The patient was born at term through
cesarean section due to pelvic presentation; his weight was appropriate for his gestational age (Apgar 10/10). The mother and
child were discharged after 48 h without complications. Family
history did not disclose any information relevant to the case.
Initial physical examination revealed weight of 6,900
g (below the 5th percentile for age), HR of 134 bpm, RR of 26
bpm, temperature of 37.4°C, oxygen saturation in ambient air
of 96%, good general condition, without pallor, acyanotic, hydrated, and afebrile. Blood pressure was not measured at the
first examination. On cardiac auscultation, heart sounds were
found to be rhythmic and normal, without accessory sounds
and with a systolic murmur of 1+/6+ in the mitral area. The
liver was palpable at a distance of 2 cm from the right costal
margin. Further, limb edema was not observed, and other
physical aspects were normal.

Figura 1. Cardiac catheterization shows the left coronary artery originating
from the pulmonary artery.
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mitral regurgitation and increased echogenicity of the papillary muscles of the mitral valve4. Echocardiography is also an
essential test in the evaluation of ejection fraction, especially
in postoperative evolution9. Other possible tests included
angiotomography and magnetic angioresonance of coronary
arteries; in practice, a hemodynamic study is preferred for
assessment of patients10. Levels of myocardial enzymes, such
as CK-MB or troponin, may increase, but they have no diagnostic role1,10.
This condition requires surgical treatment that restores
the flow of oxygenated blood to the myocardium. The procedure of choice comprises coronary artery reimplantation into
the aorta9. Mitral valve repair can be performed on the same
surgical occasion; this technique is recommended because
these patients present valve dysfunction2. Other options include coronary artery tunneling to the aorta (Takeuchi repair)
or aortocoronary bypass with the internal mammary artery
or saphenous vein10,11. Surgical mortality is estimated to be
less than 5%–10%. After reimplantation of the anomalous left
coronary artery, the prognosis is often excellent10.
In the preoperative period, patients are stabilized with
diuretics and occasionally with inotropic and anti-hypertensive
agents in addition to routine procedures, such as infusion of
blood components, according to the clinical need5. Postoperative management should be performed in the intensive care
unit; it usually requires administration of inotropic agents,
afterload reducing agents, and diuretics as well as mechanical
ventilation5,10. In the intermediate postoperative period, ejection fraction improvement may occur, and some mild residual
mitral insufficiency may remain9. Patient follow-up should
include periodic evaluation of ventricular function and possible
obstruction of the coronary reimplantation12.
The clinical picture of congestive heart failure in the
first 1–2 months of life with signs of tachycardia, diaphoresis,
refusal to eat, and low weight gain warrant cardiological investigation. Due to failure in early clinical recognition of this
condition, the present patient’s diagnosis was late, leading to
a delay in the search for a referral service. Despite the heart
failure condition, the patient was treated in accordance with
the techniques and recommendations described in the literature, resulting in a satisfactory outcome.

Figura 2. Two-dimensional echocardiogram showing left ventricular dilated
cardiomyopathy and increased echogenicity of the left papillary muscles.

DISCUSSION
ALCAPA is difficult to diagnose and should be suspected
in children with dilated cardiomyopathy3. Approximately
85% of cases manifest by up to 2 months of age, but the
symptoms can be misinterpreted and the disease may be
underdiagnosed4. Patients usually show signs of shock, and
physical examination reveals gallop rhythm or mitral regurgitation murmurs due to papillary muscle dysfunction caused by
myocardial ischemia. A continuous murmur suggesting patent
ductus arteriosus flowing from the aorta to the pulmonary
artery (left–right shunt) may be indicative of flow through the
collateral arteries2.
The clinical manifestations presented by the current
patient such as sweating, pallor, irritability, intense crying,
and low weight gain are consistent with those described in the
literature and correlate with left–right shunt and consequent
heart failure due to ventricular dysfunction, mitral regurgitation, myocardial infarction, and malignant dysrhythmias1,2,5-7. It
is important to note that some patients present systolic murmur due to mitral insufficiency caused by poor valve perfusion.
As in the present case, this finding may be the clinical sign of
suspicion and reason for referral to a cardiologist7.
Complementary diagnostic tests include chest radiography, electrocardiography, echocardiography, and cardiac
catheterization, with the gold standard test being coronary
angiography2. The findings of cardiomegaly and electrocardiographic tracing suggesting acute myocardial infarction with
changes in the ST segment or Q wave in D1, aVL, V5, and V6
are suggestive of ALCAPA1,8. In children, diagnosis can usually
be made by two-dimensional echocardiography with direct
visualization of the abnormal origin of the left coronary artery
and retrograde flow to the pulmonary artery in addition to
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