Case Report

Anomalous origin of the left coronary artery from the pulmonary
artery diagnosed during transcatheter treatment of severe
pulmonary branch stenoses: a potentially life-threatening situation
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Abstract: We report an 8-year-old female undergoing interventional catheterization for treatment of

pulmonary artery stenoses, atrial septal defect and patent ductus arteriosus. Anomalous left coronary artery

arising from the pulmonary artery was diagnosed during the procedure. We highlight the importance of

recognizing this rare anomaly to avoid the risk of myocardial ischaemia consecutively to abrupt decrease of

right ventricular pressure after dilation of pulmonary branches.
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Introduction

Anomalous origin of the left coronary artery from the
pulmonary artery (ALCAPA) is a rarity amongst congenital
heart defects, accounting for approximately 0.25-0.5% of all
congenital heart diseases (CHDs) (1,2). Typically, infants with
ALCAPA become symptomatic within the first few months of
life due to the physiological decrease in pulmonary vascular
resistance. This creates a coronary steal phenomenon, which
causes cardiac failure secondary to myocardial ischaemia (3).
ALCAPA is usually isolated. Rarely, it may present with other
congenital heart defects. These include atrial septal defects,
ventricular septal defects, patent ductus arteriosus and aortic
arch abnormalities, along with more intricate pathologies,
such as Tetralogy of Fallot (2). Some of these associated
anomalies like unrestrictive ventricular septal defect or patent
ductus arteriosus may prevent early diagnosis of the ALCAPA
because of persistent increase in pulmonary arterial pressure.
Therefore, surgical or interventional management can lead to
acute myocardial infarction, cardiac failure and death because
of a sudden decrease of pressure in the pulmonary circulation
with abrupt coronary steal. We report a unique association
of bilateral pulmonary artery stenoses, atrial septal defect
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and patent ductus arteriosus, associated with an undiagnosed
ALCAPA prior to interventional catheterization.

Case presentation

An 8-year-old female (weight 40 kg, height 145 cm) with
bilateral pulmonary artery stenoses, secundum atrial septal
defect and a patent ductus arteriosus was referred for
interventional catheterization. She had been diagnosed in
infancy and initially followed in another center where no
intervention had been recommended. A diagnostic cardiac
catheterization as well as a cardiac CT scan performed there
at the age of 6 years did not bring any additional findings.
She was asymptomatic. Her cardiac examination revealed a
3/6 ejection systolic murmur radiating to the back. A 12-lead
electrocardiogram (ECG) showed normal sinus rhythm with
no Q waves and no evidence of ischemia Echocardiography
showed a small secundum atrial septal defect and a moderate
patent ductus arteriosus. The proximal pulmonary artery
branches were narrowed to 4-mm diameter and severe
stenosis was confirmed by continuous Doppler flow with a
maximum velocity of 4 m/s on each side. Estimated right
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Figure 1 Intervention on the left pulmonary artery. (A) Left pulmonary angiogram in left anterior oblique view showing severe stenosis of

the left pulmonary artery; (B) a subsequent left pulmonary angiogram demonstrating an excellent result after stent implantation.

Figure 2 Right ventricular outflow tract angiogram in right
anterior oblique view showing a severe stenosis of the right
pulmonary artery and an abnormal left coronary artery arising
from the pulmonary artery.

ventricular systolic pressure was systemic at 100 mmHg.
Biventricular systolic function was qualitatively normal.
No signs of left ventricular endocardial fibroelastosis were
detected, neither was there any degree of mitral valve
insufficiency. The patient was discussed in our medico-
surgical conference and it was felt that transcatheter
intervention was the best option, with the aim to perform
pulmonary artery balloon dilation and potentially stent
implantation. In addition, both atrial septal defect and patent
ductus arteriosus closures were concomitantly planned.
Under general anaesthesia and after informed consent, a
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4-French sheath was put in the right femoral artery and a
7-French sheath in the right femoral vein. Systemic right
ventricular hypertension was confirmed (systolic right
ventricular pressure 105 mmHg, aorta 107 mmHg). Left
pulmonary artery angiogram showed long and severe
stenosis (Figure 14). Balloon dilation was performed with a
12 mm x 20 mm Z-Med balloon (NuMED Inc., Hopkinton,
NY, USA). This was followed by immediate recoil with no
angiographic improvement. A 36 mm x 12 mm Max LD stent
(Medtronic Inc., Minneapolis, MN, USA) was then implanted
over a 12-mm BIB balloon (NuMED Inc., Hopkinton, NY,
USA) with an excellent result (Figure 1B) and decrease of
the systolic right ventricular pressure at 70 mmHg (aorta
102 mmHg). Before starting intervention on the right
pulmonary artery, the initial right ventricle outflow
angiogram in right anterior oblique view was reviewed
(Figure 2). This demonstrated an ALCAPA. The procedure
was immediately abandoned due to the risk of coronary
artery steal with a further decrease of the right ventricular
pressure. The patient was stable and no ST segment changes
were observed on the ECG monitoring. Troponin level
remained normal. Surgical reimplantation of the anomalous
coronary artery into the aorta was performed 5 days later
alongside right pulmonary artery plasty, atrial septal defect
and patent ductus arteriosus closure. The post-operative
course was uneventful and the patient was discharged home
on post-operative day 9. The postoperative echocardiogram
confirmed the absence of residual shunt, no residual
pulmonary stenosis with normal systolic right ventricular
pressure. After 4 years of follow-up the patient remained
asymptomatic. No further intervention was needed.
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Discussion

To our knowledge this is the first case reporting the
potential complication of transcatheter intervention due to
an undiagnosed ALCAPA. In the present case, the ALCAPA
did not result in myocardial ischaemia as the elevated
pressure in the pulmonary circulation prevented this.
Several cases of unrecognized ALCAPA have been described
with surgical repair of associated CHDs (4,5). The difficulty
in pre-operative identification of an ALCAPA on a patient’s
outcome has been highlighted. Laux ez a/. reported 12 cases
of infants with ALCAPA and other CHDs requiring surgical
repair. Only 4 (33%) were diagnosed prior to surgery. The
other eight cases were diagnosed either during or after
surgery, or at autopsy. Incidental discovery of ALCAPA peri-
operatively led to compromised post-operative survival (2).
Nathan er a/. also depicted six cases of ALCAPA with
hypoplastic left heart syndrome. Only one case was diagnosed
preoperatively. Four of the five cases diagnosed intraoperatively
died from cardiac failure and myocardial ischemia (5). Finally, a
review of 46 cases of ALCAPA and their associated cardiac
defects by Boning et 4l. did not report any similar association
like our case (6).

An undiagnosed ALCAPA may complicate transcatheter
intervention the same way this can compromise the result of
surgical repair of associated cardiac anomaly. Interestingly in
the previous institution where the patient had been initially
managed, both a cardiac CT scan and a diagnostic cardiac
catheterization had been performed. The ALCAPA was not
recognized despite the report mentioning an angiogram in
the right ventricle outflow tract. During our procedure, the
case was started by a fellow. Although the first angiogram
of the right ventricle outflow tract nicely demonstrated
the ALCAPA (Figure 2), this was initially missed. Because
this first angiogram in right anterior oblique view showed
mainly the right pulmonary artery, only the subsequent
selective angiogram of the left pulmonary artery was
reviewed by the senior interventionist before starting
intervention there. Clearly, such intervention on the left
pulmonary artery was contraindicated as this could have
precipitated potentially fatal myocardial ischemia.

In conclusion, we believe this is the first report of an
ALCAPA associated with secundum atrial septal defect,
patent ductus arteriosus and bilateral pulmonary artery
stenoses. Interventionists must be aware that, although
extremely rare, an undiagnosed ALCAPA may be
associated with other congenital heart defects, especially
when pulmonary artery pressures are high. Our case also
highlights the critical importance to carefully review and
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analyze any angiogram before starting any intervention.
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