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Acute Anterior 
ST-Elevation 
Myocardial Infarction
and Electrical Storm Secondary to 
Nondominant Right Coronary Artery Occlusion

A 42-year-old man emergently presented with chest pain and anterior ST elevation. Refrac-
tory ventricular arrhythmias and shock developed rapidly. A coronary angiogram revealed 
the acute occlusion of a nondominant right coronary artery. After percutaneous coronary 
intervention, the anterior ST elevation and ventricular arrhythmias resolved. The electro-
cardiographic pattern was a result of isolated right ventricular infarction that in turn caused 
profound electrical and hemodynamic instability. We discuss the cause and pathophysiol-
ogy of this patient’s case, and we recommend that interventional and general cardiologists 
be aware that anterior ST elevation can be caused by the occlusion of a nondominant right 
coronary artery. (Tex Heart Inst J 2014;41(3):335-7)

W e present the case of a patient whose anterior ST elevation in the presence of 
acute myocardial infarction was caused by the occlusion of a nondominant 
right coronary artery (RCA). Infrequently, precordial ST elevation can be 

caused by acute occlusion of the RCA or of one of its branches—a manifestation of 
isolated right ventricular (RV) infarction1 that in this instance was not initially rec-
ognized during our search for the infarct-related artery. We discuss the patient’s case 
and the rare cause of his cardiac presentation.

Case Report

In October 2009, a 42-year-old man emergently presented with a 2-hour history of 
chest pain and diaphoresis. His medical history revealed nothing relevant. Immedi-
ately upon the patient’s arrival, he developed sustained, pulseless, monomorphic ven-
tricular tachycardia. Cardiopulmonary resuscitation was initiated, and he underwent 
electrical cardioversion to sinus tachycardia. The post-resuscitation electrocardiogram 
(ECG) showed precordial ST elevation. The patient was immediately taken to the 
cardiac catheterization laboratory, and an intra-aortic balloon pump was placed.
	 A coronary angiogram showed left dominance (Fig. 1). The left anterior descending 
coronary artery (LAD) was mildly diseased, had Thrombolysis In Myocardial Infarc-
tion-3 flow, and wrapped around the apex. The upper branch of a bifurcating first 
obtuse marginal branch was occluded (Fig. 1). This occlusion appeared to be chronic, 
given the presence of a tapered stump.2 The dominant left circumflex coronary ar-
tery was otherwise free of disease. The RCA had a proximal occlusion (Fig. 2). The 
initial revascularization strategy—attempted recanalization of the occluded obtuse 
marginal branch—was unsuccessful. Ventricular f ibrillation (VF) recurred despite 
the administration of amiodarone and lidocaine. At this point, it was recognized that 
the nondominant RCA might be the culprit infarct-related artery, and percutaneous 
coronary intervention (PCI) was begun.
	 Thrombectomy was performed with use of a 6F right coronary bypass guiding 
catheter, a 182-cm ChoICE intermediate guidewire (Boston Scientific Corporation; 
Natick, Mass), and an Export® XT Aspiration Catheter (Medtronic, Inc.; Minneapo-
lis, Minn). Angioplasty of the proximal vessel, with use of a 3 × 15-mm Quantum 
Maverick® balloon catheter (Boston Scientific), restored coronary blood flow. A 2.75 
× 32-mm Taxus® Liberté bare-metal stent (Boston Scientific) was deployed. Be-
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cause of catheter damping and transient VF, the ostium 
of the RCA was stented with a 2.75 × 16-mm Taxus 
Liberté bare-metal stent.
	 Figure 3 shows the revascularized RCA. Immediately 
after PCI, an ECG showed complete resolution of the 
anterior ST elevation. Throughout the procedure, the 
patient had undergone defibrillation a total of 19 times; 
however, no VF recurred after revascularization of the 
RCA. The patient died of anoxic brain injury 20 days 
into this hospitalization.

Discussion

The ECG remains one of the best bedside predictors of 
clinically significant coronary artery disease. On surface 
ECG, the mean vector of electrical forces predicts the 
regional current of injury. Elevation across the precor-
dium (leads V1 through V5) usually indicates anterosep-
tal left ventricular (LV) infarction caused by acute or 
subacute occlusion of the LAD or one of its branches.3

	 Right ventricular infarction complicates 14% to 84% 
of inferior LV infarctions and usually results from occlu-
sion of the RCA proximal to the RV marginal branch-
es.4 In a dominant-RCA occlusion, it is postulated that 
the forces of inferior LV infarction obscure the anterior 
forces of RV infarction, resulting in the typical pat-
tern of inferior ST elevation without anterior elevation. 
Because a nondominant RCA supplies only the RV 
free wall, the occlusion of this vessel is not associated 
with inferior LV infarction, and anterior ST elevation 
might manifest itself.5 In 1984, an elegant canine 
study validated the development of this ECG pattern 
in myocardial infarction.1

	 Innumerable variations in coronary anatomy exist, 
and occlusion can produce unpredictable electrical 
and hemodynamic consequences. The anatomically 
split RCA, sometimes referred to as a double RCA, 
features a split posterior descending artery (PDA), and 
the anterior subdivision of the RCA leads to the distal 
portion of the PDA. This branch supplies the posterior 
septum, the inferior wall of the LV, and the free wall of 
the RV. The posterior bifurcation of the RCA courses 
through the atrioventricular groove and forms the up-
permost portion of the PDA.6 Patients with occlusion 
of the anterior subdivision of the split RCA have pre-
sented with precordial ST-segment elevation because of 

Fig. 1  Left coronary angiogram (caudal projection) shows the 
dominant left circumflex coronary artery and chronic occlusion of 
an obtuse marginal branch.

Fig. 2  Angiogram shows the occluded right coronary artery.

Fig. 3  Right coronary angiogram shows the artery after revascu-
larization.
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RV free-wall involvement. The inferior wall of the LV 
might or might not be involved.7,8

	 The association between anterior ST elevation and the 
occlusion of a dominant RCA or its branches has been 
described within the context of PCI, when occlusion of 
the major acute marginal branch complicates PCI of a 
dominant RCA.5,9-12 A similar pattern has been observed 
during acute occlusion of a proximal RCA, when the 
distal RCA circulation has been collateralized from 
branches of the left coronary artery.13,14

	 Anterior ST elevation can also result from the acute 
occlusion of a nondominant RCA, as in our patient’s 
case. Finn and Antman15 used magnetic resonance im-
aging to reveal RV infarction in a patient who presented 
with anterior ST elevation caused by a severely stenotic 
nondominant RCA. To our knowledge, anterior ST  
elevation caused by the thrombotic occlusion of a non-
dominant RCA has been reported in only 3 cases.16-18 
Our patient’s case shows that acute occlusion of a non-
dominant RCA can also be complicated by recurrent 
malignant ventricular arrhythmias.
	 We recommend that interventional and general car-
diologists be aware that anterior ST elevation can be 
caused by the occlusion of a nondominant RCA. The 
ECG pattern is a result of isolated RV infarction, which 
in turn can cause profound electrical and hemodynamic 
instability.
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