
Case report

A rare cause of non-ST elevation myocardial infarction related to total
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Dual right coronary artery (RCA) is one of the rarest coronary anomalies. We presented a 61-year-old male
referred with non-ST-segment elevation myocardial infarction. Angiogram revealed a stenosis-free RCA and
another RCA with total occlusion of the proximal segment and originating from the same aortic sinus was also
found. Total coronary occlusion increases mortality in patients with NSTEMI. In this paper we discussed that
the presence of dual RCA may actually prevent undesired cardiac events.
© 2016 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. All rights reserved. This is

an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

The prevalence of coronary anomalies is reported to be 0.2–1.4% of
the general population,1 and dual right coronary artery (RCA) is one
of the rarest coronary anomalies. The incidence of dual RCA varies
from 0.01% in conventional coronary angiography to 0.07% in coronary
angiography.2

Acute coronary occlusion (ACO) is responsible for ST-segment eleva-
tion myocardial infarction; however, ACO may also cause non-ST-
segment elevation myocardial infarction (NSTEMI).3 Previous studies
have reported that ACO increases mortality in patients with NSTEMI.4

However, there is no consensus about how to predict which patients
are at the highest risk. Some studies have suggested that electrocar-
diograms may help identify NSTEMI related to total coronary artery
occlusion.5,6 In this report, we discuss a case of dual RCA, a rare cause
of NSTEMI related to RCA occlusion. Dual RCA may prevent undesired
cardiac events when the second RCA is patent.

Case report

A 61-year-old male had a history of hypertension, smoking, and
chronic obstructive pulmonary disease who admitted to hospital. He
had no history of coronary artery disease and was only taking diltiazem
for hypertension. He admitted to the hospital with acute chest pain. He
has been experiencing angina pectoris for 10 h. Electrocardiography

(ECG) was not remarkable except for minimal ST-segment depression
in leads V5 and V6 (Fig. 1). Serum biochemistry was normal except for
mildly increased cardiac enzymes and troponin. The level of troponin I
was 0.1 ng/ml (0–0.03 ng/ml). Hewas referred to our center for coronary
angiography due to NSTEMI. Echocardiography revealed hypokinesia of
septum and normal left ventricular systolic function. Coronary angio-
gram was planned at the same day. The left anterior descending (LAD)
artery showed intermediate stenosis in the middle segment, and the
RCA was determined to have a retrograde collateral supply from the
LAD artery, as identified by angiography (Fig. 2a). A plaque in the proxi-
mal segment of the major obtuse marginal branch of the left circumflex
(LCx) artery was showed by angiography (Fig. 2b). Fluoroscopy (the left
anterior oblique [LAO] projection) also revealed a stenosis-free RCA
(RCA1) originating from the right aortic sinus (Fig. 3a). However, anoth-
er RCA (RCA2) with total occlusion of the proximal segment and origi-
nating from the same aortic sinus was also found (Fig. 3b). RCA2 had
just a small conus branch. Left ventriculography showed hypokinesia of
inferior segment. Echocardiography revealed decreased systolic function
(ejection fraction 40%) and hypokinesia of inferior segment. He had new
onset angina and high troponin level. Therefore we decided to perform
percutaneous coronary intervention for the stenotic RCA. However, the
patient refused, so we instead followed him medically.

Discussion

Dual RCA is one of the rarest coronary anomalies, and until now
there has been no consensus on the definition of dual RCA. To under-
stand more about dual RCA, we searched the literature using the fol-
lowing keywords: “double right coronary artery,” “duplicated right
coronary artery,” “dual right coronary artery,” and “split right coronary
artery”.1 According to Sawaya et al.7 a split or double RCA is the same
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anomaly, and in reality there is only one RCA. Other authors define
“double RCA” as RCAs that originate separately from two different
ostia.8 However, most cases are reported as double RCAs whether they
originate from the same ostia or not.

Bahrmann et al.6 showed that patients with NSTEMI related to
ACO had more frequent inferolateral or posterolateral lesions, more
collaterals, larger infarcts, and more non-fatal reinfarctions compared
with non-AOC patients. In general, there are angiographically visible

Fig. 1. The results of ECG were unremarkable except for minimal ST-segment depression in leads V5 and V6.

Fig. 2. (a) LAO projection fluoroscopic images revealed that the LAD artery had an intermediate occlusion in the midsegment. (b) The LCx artery showedmoderate occlusion (50%) in the
proximal segment on the major obtuse marginal branch in the right caudal projection.

Fig. 3. (a) The RCA originated normally from the right aortic sinus as seen by LAO projection fluoroscopy. (b) The other RCA (RCA2) originated from the same aortic sinus but a different
ostium with total occlusion.
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collaterals in these patients, and patients with NSTEMI related to ACO
and absent collaterals had a significantly higher risk of major cardiac
events within six months.6 Predicting which patients with NSTEMI
related to ACO are at increased risk for additional infractions is com-
plicated and requires further investigation.

One casewas reported previously, and the patient presentedwith an
atypical double RCA and acute inferiormyocardial infarction.9 However,
a dual RCA has not been reported in a patient with NSTEMI related to
right coronary total occlusion. Patients with NSTEMI are at increased
risk of acute coronary occlusion, and the presence of dual RCA may ac-
tually prevent undesired cardiac events. In our case he had new onset
angina and high troponin level. So we decided to perform percutaneous
coronary intervention for the stenotic RCA because of his ongoing angi-
na. That stenotic RCAmight be chronic total occlusion and the culprit le-
sion may be a different coronary artery. In this case we needed to know
the presence of viable myocardium in RCA segments and after that we
decided the therapy of the patient. But he refused our medical advises.

Conclusions

We reported a patientwith dual RCA originating from the same right
aortic sinus from two ostia, and that presented with NSTEMI related
to RCA occlusion. In this case, the dual RCA may have prevented
ST-segment elevation myocardial infarction. However, this hypothesis
requires further investigation and testing.
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