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Introduction
The incidence of coronary artery anomalies (CAAs) ranges 

from 0.1% to 8.4% depending on the angiographic, autopsy and 
echocardiographic studies [1]. In one large angiographic series of 
126,595 consecutive cases, the right coronary artery (RCA) arose 
anomalously from the left cusp in 0.10% cases and had a high ascending 
aortic origin (above the right cusp) in 0.15% [2]. A combination of 
leftward and high origin of RCA with ostium in the ascending aorta 
above the left sinus of Valsalva (LSOV) is a very rarely described entity 
with only 16 cases reported so far in the English literature and among 
these only 2 cases were in the setting of myocardial infarction (MI) 
(Table 1). Here, we describe a case with this anomaly who presented 
as acute inferior wall ST-elevation MI and underwent emergent 
primary percutaneous coronary intervention (PCI). In addition we 
provide a comprehensive review of literature on this anomaly.

Abstract
Anomalous origin of the right coronary artery arising from ascending 
aorta above the left sinus of Valsalva is an extremely rare coronary 
anomaly. In the setting of an acute myocardial infarction rapid 
identification, localization and selective cannulation of this `culprit’ 
anomalous right coronary artery presents a challenging scenario. 
Here we describe a case with this anomaly presenting as an 
acute inferior wall myocardial infarction along with description 
of its distinctive interventional challenges. We also provide a 
comprehensive review of all the cases with this anomaly described 
in the English Literature. 
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Index case
The patient was 59 years old male with history of hypertension 

and dyslipidemia who presented with intermittent left arm and 
shoulder heaviness associated with shortness of breathe for the 
past three days. At presentation he was hemodynamically stable 
and an electrocardiogram showed inferior injury pattern with 
reciprocal changes (Figure 1). Troponin-I was elevated at 1.15ng/
ml. He underwent an emergent coronary arteriography via femoral 
approach. Selective left coronary artery injection showed mild 
luminal irregularities in left anterior descending (LAD) artery 
and a focal 50% lesion in the left circumflex (LCx) coronary artery 
(Figure 2a). On multiple attempts with JR-4 (Judkins right, size 4), 
3DRC (3 dimensional right coronary), AR-1 (Amplatz right) and 
AL-1 (Amplatz left) catheters the ostium of the RCA could not be 
cannulated. A cusp angiogram did not show any artery arising from 
the right cusp. Suspecting an anomalous origin of the RCA, left 
anterior oblique (LAO) and right anterior oblique (RAO) aortic root 
angiograms were performed using pig tail catheter and an anomalous 
origin of RCA about 2cm above the LSOV with an anterior course 
and Thrombolysis In Myocardial Infarction (TIMI) 1 flow was 
visualized (Figures 2b,2c). Despite multiple attempts with JR-4, IM 
(internal mammary), MP (multipurpose), AL-1 and AL-2 and AR-1 
guide catheters, we were unable to selectively cannulate the aberrant 
vessel. We then decided to use a LCB (Left coronary bypass) guide on 
the premise that the origin of the RCA matches with the take-off of a 
left sided graft. This guide gave us a position very close to anomalous 
orifice and with semi-selective injection of contrast we had clearer 
view of the anomalous origin (Figure 3a). Then we took a short 0.014” 
BMW (Balance Middle Weight, Abbott Vascular, USA) wire and were 
able to advance it into the anomalous vessel (Figure 3b). The guide 
would still not slide over the wire to give us a stable position. We then 
advanced a 6 F Guideliner (Vascular Solutions, USA) through the LCB 
guide into the ostium of the RCA without any dampening. We noticed 
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the anterior course of this anomalous RCA with subtotal occlusion 
in its proximal-mid segment. This segment was pre-dilated with a 
Sprinter 2.5 x 15mm balloon at 14 atm for 10 seconds. (Figure 3c). 

During this time, the patient developed severe bradycardia requiring 
the placement of a 5-French temporary pacemaker through the right 
femoral vein. Following that we deployed a drug eluting 2.75 x 30mm 

         

Figure 1: Electrocardiogram on presentation. Normal sinus rhythm, regular 60 bpm, ST-segment elevation in leads  II, III, aVF; ST depression in leads I, aVL.

Study No. of 
Cases

Age/Sex ECG Clinical 
presentation

Associated 
anomaly

Level of high 
take-off

Catheter used Course Coronary angiogram

Yans J, et al. [3] 1 66/M Normal Chest pain NS NS Vein 
by-pass graft 

catheter

Anterior Normal coronaries

King BD et al. [4] 1 37/M Old postero-
lateral MI

Chest pain Bicuspid Aortic 
valve

NS JR Anterior Subtotal occlusion at 
PDA/PL

bifurcation
Palomo AR et al. [5] 1 58/M NS Exertional Chest 

pain
Bicuspid Aortic 

valve
2 cm MP Anterior Triple vessel 

atherosclerotic CAD
Partridge J  et al. [6] 3 6/M NS Elective cardiac 

cath for 
congenital AS

Congenital 
bicuspid 

AS

NS NS NS NS

10/F NS Elective cardiac 
cath for 

congenital AS

Congenital 
bicuspid  AS

NS NS NS NS

59/M NS Elective cardiac 
cath for h/o CAD

None NS MP NS NS

Thatcher JL  et 
al. [7]

1 61/M NS Unstable angina None 4 cm AL-1 Anterior Severe diffuse 
disease

Rovani X et al. [8] 1 47/M Atrial fibrillation Atypical 
chest pain

None NS JR Anterior Normal coronaries

Goldstein PR  et 
al. [9]

1 59/F NS Chest pain None 2 cm MP Anterior NS

Chadow H et al. [10] 1 41/F TWI in leads 
II, III, aVF and 

V2-V6

Exertional chest 
pain

None 2 cm AR-1 Anterior Normal coronaries

Ayalp R et al. [11] 3 52-58
/NS

Non-specific ST 
depression

Chest pain None 1 cm NS NS NS

Ceyhan C et al. [12] 1 45/F Inferior injury 
pattern

Acute MI None 2-3 cm AR-2 Anterior Ostial 99% occlusion

Lee JJ  et al. [13] 1 54/M Inferior injury 
pattern

Acute MI None NS AL-1 Anterior Proximal 95% 
occlusion (thrombotic)

Jin  SA et al. [14] 1 39/M Sinus 
bradycardia and 

LVH

Exertional chest 
pain

Sinus of Valsalva 
aneurysm and 

VSD

NS EBU 4.5 Anterior Proximal RCA 
subtotal occlusion

Table 1: Baseline and angiographic characteristics in previous 16 cases with anomalous RCA arising from the ascending aorta above the left sinus of Valsalva

ECG: Electrocardiogram, M: Male, F: Female, NS: Not Specified, MI: Myocardial Infarction, JR: Judkin’s Right, PDA: Posterior Descending Artery, PL: Postero-Lateral, 
cm: Centimeter, MP: Multipurpose, CAD: Coronary Artery Disease, AS: Aortic Stenosis,  AL: Amplatz Left, TWI: T Wave Inversion, Ar: Amplatz Right, LVH: Left 
Ventricular Hypertrophy, VAD: Ventricular Septal Defect, EBU: extra back-up, RCA: Right Coronary Artery
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Resolute integrity stent(Medtronic Cardiovascular, Santa Rosa, CA, 
USA) at 15 atm for 20 sec with excellent angiographic results (Figure 
3d). Brisk TIMI 3 flow was restored without any evidence of edge 
dissection or distal embolization. After completion of the procedure, 
temporary pacemaker was removed and adequate hemostasis was 
achieved using an Angio-Seal (St. Jude Medical, St. Paul, MN) for 
arteriotomy and manual compression for the venous access. Post PCI 
the patient had echocardiogram with left ventricular ejection fraction 
of 55% with infero-septal hypokinesia. He had uneventful hospital 
course over the next 48 hours, and was discharged in stable condition 
on appropriate medical regimen.

Discussion
The overall prevalence of an anomalous RCA is about 0.2% 

in the angiographic studies, and about 0.15% prevalence of RCA 
originating anomalously from the ascending aorta [2,15]. Among 
the high anomalous origin, RCA most commonly arise from above 
the right sinus of Valsalva [2], and occasional reports describe origin 
above the non-coronary sinus [16-18]. Anomalous origin of the RCA 
from the ascending aorta above the LSOV was first described in 1978 
by Yans et al. [3]. Since then only 16 cases have been described with 
this very rare coronary anomaly, and among those only two cases 
had presented with an acute MI. Our case is only the third case in 

         

Figures 2a-c: 2a) Left coronary angiogram and aortogram. Initial selective left coronary artery injection; 2b) Left anterior oblique; 2c) and right anterior oblique 
aortogram revealing origin of the anomalous right coronary artery (arrow) from the ascending aorta above the left sinus of Valsalva.

         

Figures 3a-d: Percutaneous angioplasty of anomalous right coronary artery. 

3a) Semi-selective injection of contrast closer to the anomalous origin with use of left coronary bypass guide catheter;  3b) Short 0.014” balance middle weight wire 
threaded into the anomalous vessel; 3c) First inflation of Sprinter balloon at prox-mid RCA; 3d) Final angiographic result after drug-eluting stent DES deployment. 
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the literature with successful PCI of anomalous RCA in this unique 
setting. Angiographically it is challenging to engage this anomalous 
RCA due to lack of good point of wall support [12], slit like orifice 
due to initial intra-aortic course and different than normal angulation 
[14,19,20]. In our case, after semi selective contrast injection into the 
ascending aorta and localizing the anomalous RCA, we used the rail 
provided by the 0.014” BMW guide wire and a guideliner. This gave 
enough support and alignment for the selective engagement of this 
rare anomalous RCA with the LCB guide catheter that helped us to 
intervene on culprit mid-RCA lesion in the setting of acute MI with 
excellent angiographic result.

Clinically, anomalous RCA from left coronary cusp has shown to 
be associated with the sequelae like angina pectoris, MI, ventricular 
tachycardia, syncope, and sudden death in the absence of coronary 
atherosclerosis [13,21,22]. In our review of anomalous RCA from 
above the LSOV, 10 patients presented with chest pain, 2 patients 
with acute MI, 1 with unstable angina and 3 presented for elective 
PCI [congenital AS (2 cases), known coronary artery disease (CAD) 
(1 case)]. No patient was identified with ventricular tachycardia, 
syncope or sudden cardiac death upon presentation. Anatomically, 
the reported high take off of the anomalous RCA from the ascending 
aorta above the left sinotubular junction has varied from 1-4cm. We 
found it about 2cm above the left sinotubular junction in our case. 
Invariably, this aberrant RCA has an anterior course traversing 
between the pulmonary artery and aorta. Systolic compression of the 
aberrant artery at the proximal course between the great vessels [23], 
and the high take off with lateral displacement making the kinking of 
the vessel may explain the accelerated atherosclerotic process in the 
early portion of these anomalous vessels [24,25]. This was consistent 
with the finding of thrombotic 99% occlusion in the proximal-mid 
segment of anomalous RCA in our case as seen in previous two cases 
in the literature who presented with an acute MI.

In summary, our case adds on to the small series of cases with 
this very rare RCA anomaly and especially for the presentation of 
acute MI. Proximal-mid territory of the lesions in all the three cases 
of acute MI presentation raise the importance of pathophysiological 
mechanisms associated with anterior inter- arterial course. Similar to 
others, but perhaps more difficult was getting a selective engagement 
of the ostium in this case. Despite using an array of the available guide 
catheters (JR 4, 3DRC, AL 1, IM, MP, AR 1 and extra back-up (EBU) 
3.5) we could not selectively engage the anomalous RCA ostium. In 
our case the rail provided by 0.014 guidewire and guideliner provided 
the necessary support for getting a selective engagement with the LCB 
guide catheter. As in other 2 cases of acute MI presentation we also 
achieved excellent angiographic result with primary PCI.

Based on our case experience and review of literature 
we recommend the following

When anomalous origin is suspected cine angiography of aortic 
root in LAO and RAO projection should be considered. This is 
especially true in urgent/emergent situations where patient presents 
with acute MI. In more elective situations MDCT may be considered 
to delineate the origin and course of the anomaly [14].

It is hard to make a definitive recommendation for any particular 
guide catheter but as per our experience, it is advised to start with 
AL1, AL2, and MP guide and followed by left coronary bypass guide 
catheters. If reach is not enough then consider wiring from the 
distance following advancement of the guideliner as used in this case. 
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