CLINICAL CARDIOLOGY: CASE REPORT
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A 57-year-old woman with a history of hypertension, hyperlipidemia and
stable angina is described. A coronary angiogram revealed the presence of
a single coronary artery arising from the right sinus of Valsalva that was
providing the left anterior descending (LAD), left circumflex and right

coronary artery branches, with noncritical occlusive atherosclerotic
plaques at the proximal circumflex artery. A small hypoplastic LAD taper-
ing proximally was found, but no LAD and compensatory collateral circu-
latory vessels were observed distally. In the present report, the authors
discuss this extremely rare combination of congenital coronary anomalies
and their clinical implications.
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Congenital coronary anomalies are found in approximately 1% of
all patients undergoing coronary angiography (CAG) (1). Single
coronary artery (SCA) is a rare congenital anomaly that is observed in
approximately 0.02% of the population (2). In SCA, only one coro-
nary artery arises from the aortic trunk from a single coronary ostium
and supplies the entire heart. SCAs are usually asymptomatic and
benign, but some SCA variants have been reported to carry a signifi-
cant risk for severe cardiac events, including myocardial infarction and
sudden cardiac death, especially during exercise (3). Based on the site
of origin, the anatomical course and its clinical relevance, Yamanaka
and Hobbs (1), and Lipton et al (4) have classified SCA anomalies
into different groups (R, L, I to III). In contrast, hypoplastic coronary
artery (HCA), a rare congenital abnormality, refers to congenital under-
development of one or more major branches of the coronary arteries
with the absence of compensatory collateral circulatory vessels (5).

In the current report, we present an extremely rare combination of
congenital coronary artery anomalies formed with SCA and HCA
detected incidentally during routine CAG in a female patient with
stable angina pectoris.

CASE PRESENTATION
A 57-year-old woman was admitted to the cardiology department with
stable angina pectoris. Her risk factors for coronary artery disease were
hypertension and hyperlipidemia. The patient complained of exer-
tional chest pain for the past five months, with evidence of inducible
myocardial ischemia on exercise test. A stress test using thallium-201
imaging was performed and showed a perfusion defect involving the
anteroseptal segment. On admission, the patient was asymptomatic.
The physical examination was normal and the electrocardiogram
showed atypical ST segment abnormalities in leads V4 to V6. An
echocardiogram revealed normal left ventricular systolic function
(ejection fraction 58%) and wall motions. CAG was performed. The
left coronary artery ostium could not be cannulated selectively. The
left coronary ostium was not observed by aortography or ventriculog-
raphy (Figure 1A). Selective cannulation of the right sinus of Valsalva
demonstrated an SCA originating from the right sinus of Valsalva.
The left anterior descending (LAD) and circumflex (CX) arteries
arose separately from a common trunk (Figures 1B and 1C). The LAD

artery was very thin and hypoplastic and tapered proximally. No LAD
artery and compensatory collateral circulatory vessels were observed
distally (Figures 1B and 1C). The SCA was classified as type R-III.
Furthermore, the angiogram revealed a noncritical atherosclerotic
plaque at the proximal CX artery. A conservative treatment regimen
with diltizem and nitrate was recommended in addition to avoidance
of strenuous exercise.

DISCUSSION

SCA arising from the right sinus of Valsalva is a rare congenital cor-
onary anomaly, particularly in the absence of other cardiac congenital
diseases, and represents approximately 2% to 4% of all coronary
anomalies (1,2,4). SCAs are usually associated with other congenital
cardiac anomalies such as bicuspid aortic valve, mitral valve prolapse
and ventricular septal defect (1,6). Lipton et al (4) were the first to
classify SCA anomalies. Later, this classification was further modified
by Yamanaka and Hobbs (1) based on their origin (right or left sinus
of Valsalva) and the anatomical course (I, II or III) with regard to the
ascending aorta and pulmonary trunk. Type L refers to a right coron-
ary artery (RCA) arising from the left main coronary system, whereas
type R refers to a coronary artery originating from the RCA.
According to the subgroup designation, group I refers to an anomal-
ous coronary artery with an anatomical course of either a solitary
dominant normal RCA or left coronary artery (R-I or L-I). Group Il
refers to the relationship between the anomalous coronary artery and
the aorta and pulmonary artery. Group Il describes an anomaly in
which the LAD and CX arteries arise separately from the proximal
part of the normal RCA. The SCA in the patient described in the
present report was classified as type R-III according to this
classification.

The clinical significance of a SCA is primarily dependent on its
course relative to the great arteries, being of potential risk for myocar-
dial ischemia and sudden cardiac death. Extremely rare group I (R-I,
L-I type) anomalies generally have a benign clinical course; however,
the R II-1II type and L II-III type anomalies, having a coronary artery
branch following a dangerous course between the aorta and pulmonary
trunk, may predispose to myocardial ischemia and arrthythmias during
exercise (6,7).
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Figure 1) Single coronary artery arising from the right sinus of Valsalva and hypoplastic left anterior descending artery. A Left anterior oblique view of aortog-
raphy demonstrating no left coroner ostium. B Right anterior oblique view 20°, caudal 30°. C Left anterior oblique view 25°, cranial 35°

HCA was first reported in 1970 and refers to congenital under-
development of one or more major branches of the coronary arteries
with significantly decreased luminal diameter or length. Its incidence
is approximately 0.02% at autopsy (5). HCA is often revealed by
sudden death, especially in young adults and athletes, but it can
also cause myocardial ischemia and infarction (5). LAD artery
agenesis and HCA have been reported as benign variants that can
cause myocardial ischemia. There have been only two reports of an
SCA associated with an absent or hypoplastic LAD artery in the
literature (8,9). Prashanth and Mukhaini (9) reported a rare type
of SCA originating from the right sinus of Valsalva, with the CX
artery continuing from the RCA and hypoplastic LAD artery, which
was incidentally found in a 63-year-old woman who presented with
unstable angina. To the best of our knowledge, the present report is
the first to describe an R-III type SCA associated with a hypoplastic
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