CASE REPORT

A Single Coronary Artery with an Absent Right Coronary and a
Superdominant Left Circumflex Giving off a Branch
Supplying the Right Coronary Artery Territory
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ABSTRACT
An absent right coronary artery (RCA) with single left coronary artery (LCA) originating from left aortic sinus with a
superdominant left circumflex (LCX) and giving off an RCA branch is one of the rarest coronary artery anomalies. It occurs
with an incidence of less than 0.1%. Usually, patients are asymptomatic and abnormality is found incidentally on cardiac
catheterisation or CT angiography. We present a case report of an unusual coronary anomaly in a patient who presented
with anterior myocardial infarction. Patient was subjected to coronary angiography, which revealed absent RCA originating
from distal LCX artery, supplying the base of heart and RCA territory. He underwent primary percutaneous intervention
(PCI) with stenting to the left anterior descending (LAD) artery. This type of anomaly, in which single LCA from which
dominant LCX continues as RCA, is important to diagnose and manage if diseased, as stenosis of the dominant LCX
artery in such cases can jeopardise a large portion of myocardium, which can lead to increased morbidity and mortality,
if left untreated.
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INTRODUCTION
Single left coronary artery (LCA) arising from the aorta
as a single ostium, supplying blood to all the
myocardium, is a rare coronary anomaly.1 Its prevalence
in literature ranges between 0.024%2 to 0.066%3 in
those who undergo cardiac catheterization. There are
different classification systems of single coronary artery
based on angiographic data and autopsy findings.4 A
very informative and useful classification was proposed
by Lipton et al.1 which describes the site of origin and
branches of single coronary artery based on the site of
origin from aortic sinuses; right and left type are
described as primary divisions. This type of anomaly in
which single LCA from which dominant left circumflex
(LCX) artery continues as right coronary artery (RCA) is
important to diagnose and manage if diseased; as
stenosis of the dominant LCX artery in such cases can
jeopardize a large portion of myocardium which can lead
to increased morbidity and mortality, if left untreated.
Single LCA with congenital absence of RCA is extremely
rare and very few case reports have been published in
the literature.
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Herein, we present a case of a 45-year male who had
single LCA, that was incidentally found on coronary
angiography; done for the investigation of anterior
myocardial infarction.

CASE REPORT
A 45-year male, hypertensive and smoker, presented
with complaints of chest pain and worsening shortness
of breath over the last three days. Electrocardiogram
(ECG) showed Q waves in the anterior leads with ST
segment elevation. He was diagnosed as anterior wall
ST elevation myocardial infarction (anterior STEMI), late
for lytic therapy. His coronary angiogram was done
which revealed critical stenosis in mid-course of left
anterior descending (LAD) artery and LCX artery
continued as RCA (Figures 1 and 2). We searched for
the RCA by taking an aortogram in the aortic root but
could not see any vessel originating from the right sinus,
thus concluding that it was congenitally absent
(Figure 3). An aberrant branch, continued from the
dominant LCX artery crossing the crux and continuing its
course in right atrioventricular groove supplying the RCA
territory, was evident. This anomalous branch from LCX
artery terminated near the right sinus of Valsalva.
Left ventriculogram showed severe left ventricular
systolic dysfunction. The patient was advised myocardial
perfusion imaging (MPI) scan to assess the viability of
the myocardium.
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Figure 1: Coronary angiogram showing left anterior descending artery.

Figure 2: Coronary angiogram showing dominant left circumflex artery
continuing as right coronary artery.

According to Lipton classification, there are 9 types of
single coronary arteries based on the site of origin and
their anatomical course.1 RCA originating from distal
LCX artery is a very rare coronary anomaly and only 24
cases have been reported in literature to date, comprising
15 male and 9 female patients.5 According to the Lipton
classification, all these patients had L1 type coronary
anomaly where the right coronary ostium was absent
and LCA bifurcated into LAD and LCX, and distal LCX
artery continued as right coronary beyond the crux into
atrioventricular groove till the base of heart.6 The
coronary anomaly under discussion, i.e., L1 type,
usually runs a benign course as observed in the cases
reported in literature, although the single coronary artery
can be associated with other congenital anomalies and
with the development of cardiomyopathy, heart failure
and arrhythmias.7,8
The outcomes of such a coronary anomaly are quite
variable in literature. Most of the reported cases have
had negative ischemic workup with the anomalous RCA
running a benign course. Choi et al.9 reported a case,
which presented with chest discomfort. Coronary
angiogram showed single LCA and patient's chest
discomfort was attributed to the sluggish flow in RCA.
Patient was treated with calcium channel blockers and
nitrates. Ma et al.10 described a patient whose stenting
was done in distal LCX as he presented with inferior wall
myocardial infarction. Ghaffari et al.11 reported a patient
who had massive pulmonary embolism and had single
LCA on coronary angiography. The patient had
prolonged hemodynamic instability which was attributed
to prolonged and disproportionate right ventricular
dysfunction due to its compromised perfusion in the
setting of acute pulmonary hypertension and absence of
proximal RCA.11 Other cardiac conditions have been
associated with this rare coronary anomaly such as atrial
fibrillation (AF) and mitral regurgitation (MR), which were
described in one patient in the literature. However,
coronary artery disease in cases where only one
coronary artery is present becomes significant as these
patients are dependent on only single artery.
Our patient did not have evidence of ischemia in RCA
territory. In fact, the patient presented with anterior
STEMI and coronary angiogram showing critical disease
in LAD and the distal LCX, which continued as RCA,
was free from disease. The patient had primary PCI
(stenting) to the LAD.
In conclusion, this case highlights the need for keeping
in mind that the various anomalies of coronary arteries
during the investigation of myocardial infarction, as these
may affect the outcome of ischemic insult.

Figure 3: Aortogram showing absence of origin of the right coronary artery.

PATIENT’S CONSENT:
Informed consent was taken from the patient to publish
his case as a case report.
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