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Single Coronary Artery With Anomalous Origin From the Right 
Sinus Valsalva: A Rarity in the Catheterization Laboratory

Davran Ciceka, d, Yavuz Ulucab, Haldun Muderrisogluc

Abstract

A single coronary artery is a rare congenital anomaly with an in-
cidence of 0.02%. We report a 74-year-old Caucasian female pre-
senting with angina pectoris, effort dyspnea and a history of hy-
pertension and hypercholesterolemia, being diagnosed with a very 
rare variant of a single coronary artery arising from the right sinus 
of Valsalva continuing as right coronary artery (RCA) and there-
after as left anterior descending coronary artery (LAD). Because 
the patient was asymptomatic with ischemic medication and had a 
proposed relative benign course, we recommended medical treat-
ment without coronary artery bypass surgery. Twelve months after 
angiography the patient has been in fine condition and asymptom-
atic under medical treatment. Cardiologist should keep in mind that 
patients with coronary artery anomalies are usually asymptomatic. 
They may develop clinical symptoms like syncope, angina pectoris, 
ventricular arrhythmias, myocardial infarction and sudden death. 
The treatment strategy for single coronary artery is still not clear.
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Introduction

Anomalous origin of the coronary arteries is an infrequent 
congenital abnormality, and has been found in about 1% of 
adult patients undergoing coronary angiography [1-3]. Sin-

gle coronary artery arising from the right sinus of Valsalva 
is a rare congenital coronary anomaly, particularly in the ab-
sence of other cardiac congenital diseases. In fact, it is often 
associated with a bicuspid aortic valve, mitral valve prolapse 
and ventricular septal defect, and it is reported to constitute 
only 0.017% of angiographic series [1-6].

We present a case of a single coronary artery arising 
from the right aortic sinus, the presence of which was sus-
pected following coronary angiography.

 
Case Report

We report a 74-year-old Caucasian female, with a 30-year 
history of hypertension treated with angiotensin-converting 
enzyme (ACE) inhibitor and diuretics. The patient was in 
atrial fibrillation with a heart rate of approximately 98 beats/
min. On her electrocardiogram, there were negative T waves 
in leads V1 - V4. The patient was admitted to the coronary 
care unit for further evaluation. Cardiac biomarkers were not 
significant. Following medical treatment with aspirin, beta-
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doi:10.4021/jmc239e Figure 1. Aortography with pigtail catheter. There is no 
left coronary artery in the aortography.
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blocker, statin, angiotensin-converting enzyme, and nitrate, 
her angina pectoris was resolved. Transthoracic echocar-
diography demonstrated hypokinesia of the inferior wall of 
the left ventricle. Ejection fraction was estimated as 44% by 
the modified Simpson’s method. Coronary angiography was 
performed. The left coronary artery ostium could not be can-
nulated selectively (Fig. 1, 2). Selective cannulation of the 
right sinus of Valsalva demonstrated a single coronary artery 
originating from the right sinus of Valsalva, and giving off 
branches to the right coronary artery (RCA) and the left cor-
onary system (Fig. 3). The single coronary artery was classi-
fied as type R-I. There were no significant stenotic lesions in 

the RCA and left anterior descending coronary artery (LAD). 
The patient underwent medical treatment. She remained free 
of angina pectoris within 12 months after coronary angiog-
raphy.

Discussion
  
Coronary anomalies are not recognized during routine 
screening. In general, they are diagnosed incidentally during 
conventional coronary angiography. In 1979, Lipton et al. 
proposed a very useful angiographic classification [7], later 
modified by Yamanaka and Hobbs [2] in 1990. This classifi-
cation begins with a division into the “R” (right) and the “L” 
(left)-type, according to whether the single coronary artery 
(SCA) originates from the right or the left sinus of Valsalva. 
Thereafter, every case is designated as belonging to group I, 
II or III, depending on the anatomical course of the artery. In 
group I, the artery follows the anatomical course of either a 
right or a left coronary artery. In groups II and III, an impor-
tant characteristic of this classification is the path followed 
by the anomalous arteries from one side of the heart to the 
other: “A” denotes a path anterior to the great vessels, while 
“P” denotes a posterior course; “B” indicates a path between 
the aorta and the pulmonary artery and “S” is used when part 
of the route is through the interventricular septum; finally, 
“C” stands for a combination of diverse routes. To improve 
communication and transmission of angiographic data, all 
coronary anomalies were categorized in a new angiographic 
classification proposed by Rigatelli et al. [8]. The SCA was 
angiographically classified by Rigatelli, following Lipton 
classification, as radical hyperdominance of a coronary ar-

Figure 2. Non-selective injection to the aorta with sones 
catheter.

Figure 3. The single coronary artery originates from the right sinus of Valsalva and gives branches to the RCA and the 
left coronary system (type R-I).
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tery that fills the entire coronary tree (class II). In our case, 
the SCA was included in the R-I group, in which a very large 
RCA continues in the atrioventricular groove, extending to 
the anterior base of the heart where it gives rise to an anterior 
descending branch.

Although patients with coronary artery anomalies are 
usually asymptomatic, they may develop clinical symp-
toms like syncope, angina pectoris, ventricular arrhythmias, 
myocardial infarction and sudden death without evidence of 
coronary atherosclerosis, depending on the type of coronary 
anomaly. In fact, anomalous origin of the coronary arteries 
has been reported as the cause of 5 - 35% of sudden car-
diac death in young people especially during efforts, because 
of dilation of aortic root and pulmonary artery, which may 
cause compression of an abnormal coronary artery with ret-
roaortic course [9, 10]. These anomalies have also been as-
sociated with myocardial ischemia and arrhythmias during 
exercise [10, 11].

Single coronary artery may be an asymptomatic congen-
ital alteration detected in patients with myocardial ischemia 
due to atherosclerotic coronary artery disease. In these cases, 
percutaneous coronary angioplasty with stent insertion may 
be a successful therapeutic option; however, accurate mor-
phologic identification of anomalous arteries is mandatory 
before planning these interventions, in order to recognize 
other possible mechanisms of myocardial ischemia (e.g., 
vascular compression) and to choose the most appropriate 
type of pharmacological, percutaneous or surgical interven-
tion. Other imaging techniques, like coronary computed to-
mography or magnetic resonance imaging, may be useful in 
order to correctly identify the origin and course of abnormal 
coronary arteries.

In summary, the treatment strategy for single coronary 
artery is not clear. The course and associated coronary ath-
erosclerosis should guide the therapy. Coronary artery by-
pass surgery may be beneficial in patients whose anomalous 
coronary artery courses between the aorta and main pulmo-
nary artery or/and patients with atherosclerosis may benefit 
from revascularization strategies.
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