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Introduction

Anomalous origin of the right coronary artery (ARCA) from the
main pulmonary artery is a rare congenital anomaly, with an
estimated prevalence of 0.002% [1], and is attributed to a
developmental anomaly of the aortic septum. Anomalies such as
aortopulmonary window, tetralogy of Fallot, and septal defects
have been reported in 22% of ARCA patients [2]. Most ARCA
patients are diagnosed during childhood with congestive heart
failure, or the diagnosis is missed because of asymptomatic status.
However, ARCA patients are at a risk of sudden cardiac death.
Therefore, surgical treatment is strongly recommended, even for
asymptomatic patients [3]. In this report, we present the case of an
adult patient who presented with ventricular fibrillation and was
diagnosed with ARCA.

Case report

A 44-year-old man, without a significant medical history, was
brought to our hospital by ambulance because of loss of
consciousness and a seizure after consuming alcohol. The patient
did not have a personal or family history of syncope and did not
have a family history of sudden death. The patient regained
consciousness in the emergency room, but suffered from
retrograde amnesia. Upon examination, his blood pressure and
heart rate were 154/60 mmHg and 100 beats/min, respectively;
he did not exhibit any extra heart sounds, murmurs, neck vein
distension, or pedal edema. Laboratory data showed elevated B-
type natriuretic peptide (296 pg/mL) and low potassium
(3.2 mequiv./L) levels. An electrocardiogram demonstrated an
inverted T-wave in the anterior precordial lead and a corrected QT
time, calculated using Bazett’s correction, of 582 ms (heart rate,
86 beats/min). A chest radiograph did not reveal cardiomegaly or
congestion (Fig. 1), but transthoracic echocardiography showed
diffuse hypo-contraction, without asynergy, and left ventricular
enlargement.

We speculated that the patient was suffering from Adams–
Stokes syndrome, based on his ventricular arrhythmia, and
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A B S T R A C T

Anomalous origin of the right coronary artery (ARCA) from the main pulmonary artery is a rare

congenital anomaly, unlike the well-known anomalous origin of the left coronary artery (Bland–White–

Garland syndrome) from the pulmonary artery. Since most ARCA cases are diagnosed during childhood,

few adult cases have been reported. We describe the case of a patient who demonstrated ventricular

arrhythmia and low cardiac function due to ischemic heart disease and an ARCA. Coronary angiography

revealed flow from the left coronary artery to the pulmonary artery via an epicardial collateral artery and

the right coronary artery. Multidetector-row computed tomography provided a definitive diagnosis of

ARCA; the patient underwent surgical revascularization.

<Learning objective: We incidentally diagnosed ARCA in a patient who experienced ventricular

fibrillation. ARCA is a rare condition caused by early-onset cardiac ischemia, which may be a differential

diagnosis for this congenital anomaly. Multidetector-row computed tomography is useful for detecting

ARCA and determining the coronary artery’s course and other congenital anomalies. Immediate surgical

treatment for ARCA is strongly recommended to prevent sudden cardiac death.>
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admitted him for monitoring. Ventricular fibrillation occurred
during the night of admission, and was terminated using
electrical defibrillation. The ventricular arrhythmia was believed
to be secondary to hypokalemia, and further episodes were
prevented by correcting the patient’s serum potassium level
by immediately infusing a potassium supplement. The next day,
the inverted T-wave in the anterior precordial lead was
normalized.

Coronary angiography (CAG) was performed because of the
suspicion of ischemic heart disease. However, CAG of the left
coronary artery (LCA), using a 5-Fr Judkins catheter and a normal
amount of contrast, did not yield clear results. Therefore, a 5-Fr
pigtail catheter was used, with a large amount of contrast being
mechanically injected to reveal flow from the LCA to the
pulmonary artery via an epicardial collateral artery and the right
coronary artery (RCA) (Fig. 2); right coronary cusp injection did
not show the RCA. His left ventriculogram showed diffuse
hypokinesis with an end diastolic volume of 164 mL and an
ejection fraction of 33%. Multidetector-row computed tomogra-
phy (MDCT) was performed to precisely evaluate the angiectopia.
3D imaging showed the coronary artery’s course, 2D imaging
showed the drainage point of RCA from the pulmonary artery and
the collateral artery with rich flow to the RCA from the left
coronary artery (Fig. 3). MDCT provided a definitive ARCA
diagnosis.

Re-examination of the patient’s transthoracic echocardio-
gram showed the RCA orifice in the pulmonary artery and flow
acceleration. Pharmacologic stress perfusion scintigraphy imag-
ing showed infarct and ischemia of the inferior and apical walls
(Fig. 4); cardiac magnetic resonance imaging showed diffuse
hypokinesis, but no late gadolinium enhancement. The myocar-
dial ischemia was considered to have been caused by a low
cardiac function and provided the setting for the ventricular
arrhythmia. Several tests confirmed the viability of the
myocardium, and we immediately performed surgery to move
the RCA origin to the ascending aorta to prevent the risk of
sudden cardiac death.

Discussion

The anomalous origin of the LCA from the pulmonary artery is
common and is referred to as Bland-White-Garland (BWG)
syndrome. This condition arises as a dysplasia of the aortic
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Fig. 1.
Electrocardiogram (ECG) and chest radiograph. The patient’s ECG demonstrated inverted T-waves in the anterior precordial lead and a corrected QT time of

582 ms (heart rate, 86 beats/min).
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Fig. 2.
Coronary angiography. LCX, left circumflex artery; RCA, right coronary

artery; AO, aorta; PA, pulmonary artery.
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