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An infant with hypoplastic left heart syndrome presented for surgical repair at 9 months 

of age, the ductus having remained open in the presence of a restrictive atrial septal 

defect. In addition, an anomalous left coronary artery originating from the right 

pulmonary artery was found. After preliminary blade/balloon atrial septostomy, a 

successful modified Norwood procedure with concomitant reimplantation of the 

anomalous coronary artery was performed.  

 

  

Without treatment, hypoplastic left heart syndrome (HLHS) is usually rapidly fatal 

either as a result of ductal closure and systemic hypoperfusion or due to overwhelming 

heart failure. Rarely, however, survival may be prolonged if the ductus remains open 

and a restrictive atrial septal defect sufficiently limits pulmonary blood flow. In infants 

with anomalous origin of the left coronary artery from the pulmonary artery, the 

anomalous coronary artery usually originates from the main pulmonary artery. Origin from the right 

pulmonary artery has been reported in only 3 patients [1–3]. We report our experience with a rare case of 

combined HLHS and anomalous left coronary artery originating from the right pulmonary artery 
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presenting for surgical management at 9 months of age.  

The patient, born with HLHS variant, had the diagnosis made prenatally. Although the parents initially 

chose "compassionate care," the child survived. However, growth and development were poor, there was 

marked tachypnea, and the family decided to pursue surgical therapy at 8 months of age. Repeat 

evaluation revealed hypoplastic left ventricle and mitral valve with a 6.5-mm ascending aorta but 

hypoplastic transverse arch, coarctation, large patent ductus arteriosus, bilateral superior venae cavae, and 

a perimembranous ventricular septal defect. Patency of the ductus had permitted survival, but the lungs 

were markedly congested. A restrictive atrial septal defect was present [4], left atrial pressure was 30 mm 

Hg, and pulmonary artery pressure was systemic. In addition, the left coronary artery originated 

anomalously from the proximal right pulmonary artery (Fig 1 ). Pulmonary vascular resistance was high 

at 15 Wood U/m2. To assess potential lability of pulmonary resistance, we performed limited 

blade/balloon atrial septostomy. Pulmonary blood flow increased (pulmonary-to-systemic flow ratio rose 

from 1:1 to 2.5:1) and pulmonary vascular resistance decreased to 8 Wood U/m2. This suggested that 

pulmonary resistance could drop further after complete left atrial decompression, increasing the chance of 

operability. Therefore, we decided to proceed with a modified Norwood procedure [5] and concomitant 

reimplantation of the anomalous coronary artery.  

 

  

Under hypothermic cardiopulmonary bypass, the distal branch pulmonary arteries were snared to preserve 

perfusion to the anomalous coronary. Under cardioplegic arrest, the ductus was ligated, the main 

pulmonary artery was transected just proximal to the bifurcation, and the anomalous coronary artery was 

excised from the right pulmonary artery with a generous cuff and translocated to the back wall of the 

proximal aorta. The cross-clamp was removed, all coronary arteries filled well, the heart started beating 

slowly while cooling continued, and the distal main and proximal right pulmonary arteries were repaired 

with autologous pericardium. At a nasopharyngeal temperature of 18°C, circulatory arrest was instituted 

and a modified Norwood procedure was performed as previously described [5]. 

Postoperative recovery was uneventful. Four months later, room air arterial saturation was 75% and 

follow-up catheterization demonstrated good ventricular function with no outflow obstruction and normal 

filling of the reimplanted coronary artery. On the basis of persistently moderately elevated pulmonary 

vascular resistance (3.3 Wood U/m2) responsive to oxygen, the patient was maintained on home oxygen to 

be reevaluated for possible bidirectional Glenn shunt in a few months.  
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Fig 1. . Anteroposterior projection of pulmonary angiogram 
demonstrating the origin of the left coronary artery (arrow) 
from the proximal right pulmonary artery. 
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Anomalous origin of the left coronary artery from the right pulmonary artery is a very 

rare anomaly [1–3], the repair of which by direct aortic implantation has only recently 

been reported [1]. Furthermore, we found only one autopsy report of combined HLHS 

with an anomalous coronary artery [6]. Survival beyond a few weeks of life in patients 

with HLHS receiving compassionate care alone is also quite rare, and in our case this 

became possible by a persistently patent ductus preserving systemic perfusion, in combination with a 

restrictive atrial septal defect limiting pulmonary blood flow. The resultant pulmonary hypertension could 

have precluded surgical palliation due to development of pulmonary vascular obstructive disease [4], but it 

did preserve perfusion of the anomalous coronary artery and ventricular function. Limited blade/balloon 

atrial septostomy demonstrated lability of the pulmonary vascular resistance and suggested operability. 

Combined repair involving coronary translocation as well as modified Norwood procedure [5] was 

successful, although future conversion to cavopulmonary shunt (and, ultimately, a Fontan circulation) still 

remains uncertain.  

 

  

Address reprint requests to Dr Sarris, Department of Pediatric and Congenital Heart 

Surgery, The Cleveland Clinic Foundation, 9500 Euclid Ave, Cleveland, OH 44195.  
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