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ABSTRACT

Anomalous left coronary artery to pulmonary artery (ALCAPA) is a
congenital heart defect in which the left coronary artery (LCA) originates from
the pulmonary trunk instead of from the aorta. This disease occurs in 1 in
300,000 births and, if untreated, 90% of these neonates die within the first year.
Individuals who live beyond this tend to be asymptomatic and either experience
sudden death at an average age of 35 or present with cardiac abnormalities,
including myocardial ischemia, arrhythmia, or mitral regurgitation. There are
various surgical interventions used to treat ALCAPA, and the establishment of
a two coronary artery system is the preferred treatment of choice. We report a
case of a five-year-old presenting with supraventricular tachycardia since birth
who, upon diagnosis of ALCAPA by angiography, was treated by surgical ligation.
Thirty years later, he returned to a cardiologist with symptoms of congestive
heart failure. The initial presentation of this patient is unusual because the
manifestation of ALCAPA usually occurs within the first few months of birth
and because ligation is no longer the preferred method of intervention. We
discuss this unique case, suggest possible associations between ALCAPA and
arrhythmias, review the various surgical methods used to treat ALCAPA, and
evaluate the long-term outcome of ligation.

Introduction

Anomalous left coronary artery to pulmonary artery (ALCAPA) is
a cardiac anomaly in which the left coronary artery (LCA) arises from
the pulmonary trunk instead of from the aorta (Figure 1). This heart
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Figure 1. Anatomical diagram of the heart, frontal view. A, Normal heart with
the LCA originating from the aorta. B, ALCAPA heart demonstrating extensive
collateralizations and a dilated right coronary artery.
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defectoccursin 1in 300,000 births. These neonates tend to
present with non-specific symptoms of cardiopulmonary
disease. These symptoms can include fussiness, cyanosis,
discomfort, or problems with feeding, leading to an
overall failure to thrive. Initial cardiac evaluation includes
electrocardiography and echocardiography.

Ninety percent of patients born with ALCAPA and left
untreated rarely live beyond their first year of life due to
cardiac insufficiency, systemic ischemia, and myocardial
infarction. In rare cases, however, ALCAPA patients who
survive to adulthood are asymptomatic and usually
experience sudden death at an average age of 35%. In
other cases, asymptomatic individuals can live much
longer, to their seventies or eighties. These individuals
tend to present with a non-ALCAPA related complaint but
upon further evaluation are found to have characteristic
ALCAPA symptoms, murmurs (the most common), angina,
dyspnea, palpitations, fatigue, syncope, and/or shortness
of breath??. Diagnostic studies reveal arrhythmia, cardiac
hypertrophy, retrograde flow from the left coronary artery
to the pulmonary trunk (left-to-right shunt), a dilated
right coronary artery (RCA), a left coronary artery (LCA)
originating from the pulmonary artery, extensive collaterals
from the RCA to the LCA, and/or mitral valve regurgitation
- all characteristic of ALCAPA3-°. Numerous articles have
attributed the longevity of adults with asymptomatic
ALCAPA to the extensive intercoronary collaterals between
the RCA and the LCAS°,

There are various surgical interventions to repair
ALCAPA and most are deemed successful with the
individuals returning toward baseline post-surgery. Such
surgical interventions include direct reimplantation of the
LCA, the Takeuchi (transpulmonary baffling) repair, ligation
of the LCA, the bay window technique and autologous
pulmonary wall flap technique®®'!12 Patients who present
with mitral regurgitation usually have improvement of
their mitral regurgitation following surgery even though
it is not a direct focus of the intervention'*'3. While direct
reimplantation of the LCA is now the preferred method,
certain factors often contraindicate the use of this surgical
intervention. Distance, location, and quality of the LCA are
some of the primary factors, and surgeries are selected to
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Figure 2. EKG, performed in 1983, showing an accelerated junctional rhythm in lead II.

avoid stretching, kinking, and to maintain the integrity of
the artery’114,

Case Report

We report a case of ALCAPA presenting as supraven-
tricular tachycardia (SVT) unresponsive to medication in a
5-year-old male. Interestingly, though the patient records
starting from 1981 state the patient had SVT, the electro-
cardiogram (EKG) done in 1983 when the patient was two
years old shows accelerated junctional tachycardia (Figure
2). At four months of age, in 1981, the child was given 25
mcg of digoxin, given orally twice a day, to control his car-
diac abnormality. This regimen was continued until 1983,
when the dosage was doubled to 50 mcg. One year later, the
dosage was again increased, this time to 75 mcg of digox-
in, still given orally and twice a day. Compliance, however,
was strongly in question as the patient often reported that
he did not take his medications. During the first five years
of life, the patient was hospitalized repeatedly for reported
SVT. After each hospitalization, he was subsequently sent
home with digoxin to control his arrhythmias. During one
of his hospitalizations in 1985, he was given verapamil in
the emergency room to control the tachycardia and digoxin
was increased. Echocardiogram was not diagnostic and at
5 years old the patient was referred for diagnostic cardi-
ac catheterization and electrophysiology. Studies revealed
a dilated right coronary artery and collaterals stemming
from the right coronary artery to supply the left coronary
artery, which emptied into the main pulmonary artery. This
confirmed a diagnosis of ALCAPA. Hemodynamic data re-
ported a right ventricle oxygen saturation of 75% and 79-
80% at the main pulmonary artery level. Right heart pres-
sure and wedge pressure were normal while the left ven-
tricular end-diastolic pressure was 12 mmHg. There was
a 5 mm Hg gradient across the atrial septum and, post an-
giography, the left ventricular end-diastolic pressure was
18 mmHg (Figure 3). The findings of the electrophysiology
studies showed refractory periods limited by atrial refrac-
toriness and a retrograde Wenckebach phenomena across
the AV node. Unsustained SVT was induced twice and
demonstrated a cycle length of 305-310 msec, a duration
of 9-15 beats, activation to be in the low septal right atrium
to high right atrium, an Ae-H conduction of 210 msec, an
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Figure 3. Catheterization report with oximetry and pressure values. Step-up is seen from RV to MPA. On two different
time periods, an increase in saturation was noted from the right ventricle at 74% to the branch pulmonary artery at 77%
and from the right ventricle at 75% to the main pulmonary artery at 79-80%.

H-Ae conduction of 100 msec, termination by block in the
slow pathway, and a surface P wave up in lead 1 and down
inlead AVFE. A gap phenomena at the point where the A2-H2
interval was about to prolong was also encountered. These
findings were thought to be consistent with SVT of the AV
nodal re-entrant type, along with VA conduction with ret-
rograde Wenckebach.

The patient was referred for surgery and ligation of
the ALCAPA was performed in March of 1986. Multiple
episodes of tachycardia, reported as SVT in the operative
record, and severe hypotension occurred during the
operation, causing the patient to require synchronized
cardioversion and intravenous digoxin. Postoperative SVTs
were treated with verapamil and vagal maneuvers. The
patient was discharged on digoxin. He was followed by the
pediatric cardiologist, and in 1994 a thallium perfusion
scan reported findings compatible with an area of
reversible ischemia involving the anterolateral wall of the
left ventricular myocardium. The patient was then lost to
follow-up at 12 years old. He later presented at 36 years old
with symptoms of congestive heart failure and was seen by
our adult cardiologist (GL). However, attempts to continue
follow-up have proven unsuccessful.

Discussion

This is a rare presentation of a patient with ALCAPA
as most patients present within the first 3 months of life
when pulmonary vascular resistance decreases. Surgical
ligation is no longer the preferred method of intervention.
Atrial arrhythmias prompting further cardiac evaluation in
patients with ALCAPA are unusual. Cardiac catheterization
with electrophysiologic studies in this patient was done

after multiple hospitalizations for “SVT.” Echocardiography
was nondiagnostic and the cardiac catheterization finding
of ALCAPA was not expected. This late presentation
of ALCAPA and the survival of the patient to age five
without treatment may be attributed to the extensive
collateralization from the right coronary artery to the left
coronary artery.

The surgical intervention, in this case, was ligation of the
left coronary artery. At the time of surgery, reimplantation
was felt to be contraindicated due to the positioning of the
left coronary artery - the left coronary artery was found to
originate from the posteromedial aspect of the pulmonary
artery adjacent to the origin of the aorta. Additionally, the
branching arteries of the left coronary artery, the LAD
and circumflex arteries, were oriented in such a way that
manipulation ofthesearteries could have resulted in kinking
of the vessels. The surgeons, therefore, opted for ligation
of the LCA to circumvent these problems and to avoid any
additional complications. As mentioned above, though
surgical ligation was once the primary form of treatment
for ALCAPA, it is no longer the treatment of choice. Newer
techniques have been developed for the described surgical
problem and this method has now been replaced by other,
more effective treatments that re-establish a two-coronary
artery system. In fact, numerous studies have suggested
that the late mortality rate of patients who undergo ligation
is 25%"". Long-term surgical outcomes have improved
with the use of new methods that involve the translocation
of the coronary artery with the re-establishment of a two-
coronary artery system. This method is superior to ligation,
which relies on only a single coronary artery to supply the
entire heart. The increased coronary perfusion provided is
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thought to play a vital role in the survival of patients with
ALCAPA.

Sudden death is a common occurrence for those
patients who are asymptomatic and live beyond their
first year of life!®. In these initially asymptomatic patients,
ventricular fibrillation can manifest as the first symptom
of ALCAPA. For some, ventricular fibrillation is the likely
cause of sudden cardiac arrest and subsequent death,
for which ALCAPA can only be diagnosed post-mortem.
As ventricular fibrillation can lead to cardiac arrest and
sudden death in ALCAPA patients, the establishment of
an association between arrhythmias and ALCAPA can
allow for earlier detection of the disease in patients who
present with arrhythmia. In previous cases, arrhythmias
(more specifically ventricular fibrillation) associated with
ALCAPA have been attributed to the myocardial ischemia
resulting from the absence of adequate flow to the left
coronary artery®”!81° Similarly, the AVNRT detected in
this patient is also likely to be associated with ALCAPA
due to problems with perfusion, which can ultimately
affect conduction of the heart. To further emphasize this
point, in the few cases in which patients are successfully
resuscitated after cardiac arrest, diagnosed with ALCAPA,
and treated with correction surgery, follow-up is usually
uneventful, and ventricular fibrillation is reversed!>18-22,
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