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Introduction

Acute ST elevation in the precordial leads usually indicates 
an anterior left ventricular (LV) infarction, the differential 
diagnoses are broad (Table 1). Although rare, an isolated 
right ventricular (RV) myocardial infarction, particularly 
from acute conus branch occlusion, could cause V1-V3 ST 
segment elevation; it accounts for approximately 3% of all 
cases of myocardial infarction (1). In the setting of acute 
ST segment elevation, elevated troponins, an unchanged 
transthoracic echo and unremarkable coronary angiogram, 
cardiac magnetic resonance (CMR) can serve as a useful 
diagnostic tool.

Case presentation

Sixty years old man with a medical history of bicuspid 
aortic valve, asymptomatic moderate-severe aortic stenosis 
(indexed valve area 0.6 cm2/m2), and progressive ascending 
aorta dilatation (50 mm at the mid-level) presented to 
a local hospital with left-sided numbness and impaired 
gait. He was diagnosed with an embolic middle cerebral 

artery (MCA) stroke (Figure 1), and transesophageal 
echocardiogram revealed new mobile echo densities on the 
aortic side of his bicuspid aortic valve (Figure 2). Work-
up for infective endocarditis, including culture-negative 
endocarditis, was unrevealing. Cardiovascular surgery 
consultation recommended aortic valve replacement, but 
the patient deferred.

Two weeks later, he presented with acute onset 
of left substernal chest pain radiating to his jaw, and 
electrocardiogram revealed ST elevations in leads V1, 
V2, and V3 (Figure 3). Chest X-ray was unremarkable, 
and troponins were initially negative. For this presumed 
acute coronary syndrome, the patient received aspirin, 
clopidogrel, heparin and eptifibatide. He was not given 
thrombolytics because of recent stroke. He was transferred 
to our tertiary referral center for further management. Upon 
arrival, repeat electrocardiography continued to illustrate 
ST elevations in the precordial leads, and laboratory values 
demonstrated an elevated troponin T of 0.05 ng/mL  
with significant upward trend (0.05→0.14→0.28 ng/mL, 
normal range <0.01 ng/mL). Physical exam revealed a 
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normotensive male with a harsh, 3/6 late peaking systolic 
murmur throughout the precordium and normal respiratory 
exam. The coronary angiogram demonstrated no significant 
left coronary arteries (LCA) disease. The right coronary 
artery (RCA) was not easily engaged; because of the known 
presence of aortic valve mobile masses, non-selective 
imaging via an aortogram (Figure 4) demonstrated a widely 
patent RCA with normal flow.

Isolated RV infarction was considered a possible 
diagnosis given the typical chest pain, troponin rise, ST 
elevations, mobile mass as a source of embolus, and normal 
LCA. A repeat transthoracic echocardiogram did not 
demonstrate any regional wall motion abnormalities, so 
CMR imaging was used to further evaluate the potential 
causes of ST segment elevation. CMR revealed an acute 

Table 1 Differential causes of ST elevation

Causes of ST elevation Features

Anterolateral myocardial infarction ST segment elevation with a plateau or upslope; reciprocal behavior in aVL and III

Coronary artery spasm Transient ST elevations

Acute pericarditis Diffuse ST segment elevation; reciprocal ST depression in aVR

Myocarditis Diffuse T wave inversion; QRS/QT prolongation

Early repolarization Marked in V4 with notching at J point; T upright T waves

Brugada syndrome rSR’ in V1 and V2; ST segment elevation in V1 and V2

Takotsubo’s cardiomyopathy ST segment elevation in V1-V3; QT prolongation; T wave inversion

Hyperkalemia Widened QRS; tall peaked, tented T waves

Figure 1 Coronal T2 weighted and axial ADC map diffusion weighted images of the brain revealing signal in the inferolateral right 
temporal lobe, indicative of a chronic middle cerebral artery (MCA) territory infarction.

Figure 2 Parasternal long axis view of the bicuspid aortic valve 
demonstrating the mobile echo densities.
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myocardial infarction isolated to the right ventricular 
outflow tract (RVOT), presumably in the conus territory 
with associated edema, hypoperfusion, and dyskinesis of the 
RV free wall near the RVOT (Figures 5-7). Retrospective 
review of the aortogram failed to demonstrate any contrast 
filling of the conus artery.

Standard treatment for the acute coronary syndrome was 
continued, and 5 days postinfarction he underwent aortic 
valve replacement with a 27-mm Carbo-Medics mechanical 

valve, ascending aorta and hemiarch replacement. He is 
doing well 11 months post-operatively.

Conclusions

ST segment elevation in the precordial leads is considered 
characteristic of an anterior LV myocardial infarction, often 
secondary to left anterior descending artery occlusion. The 
conus artery, often the first branch of the RCA, supplies 

Figure 3 Electrocardiogram illustrates ST segment elevations in leads V1-V3.
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the RVOT (2). Occasionally, an acute myocardial infarction 
can result from occlusion of the conus branch, resulting 
in an isolated RV infarction. Characteristic elevation of 
ST segments in leads V1 through V3 has been described 
in previous accounts of conus branch occlusion (3,4). RV 
infarction often occurs in the setting of an inferior wall LV 
infarction, with ST elevation in lead V1 and the inferior 
leads II, III, and aVF. The anterior forces from an isolated 
RV infarction can appear as an anterior ST elevation 
similar to an anterior LV infarction if an inferior LV 

infarction is not present to suppress the ST elevation in 
the precordial leads.

Differentiating an isolated RV from an LV infarction 
based only upon ST segment elevation in leads V1-V3 is 
difficult (4). Our case illustrated a patient with anterior ST 
segment elevation, increased cardiac troponin levels, and 
angiographically normal LCA. An isolated RV infarction 
was in the differential, so CMR was utilized to diagnose 
the cause of ST-segment elevation. Coronary artery CT 
angiography (CCTA) has been shown to visualize the conus 

Figure 4 Aortogram used to visualize the right coronary artery 
(RCA). A conus branch was not visualized on the aortogram or 
injection of the RCA (not shown).

Figure 6 Still frame from dynamic first pass perfusion imaging 
(FGRET). Blue arrows highlight lack of perfusion in the right 
ventricular outflow tract (RVOT).

Figure 5 T2 weighted triple inversion recovery fast spin echo 
magnetic resonance imaging (MRI) sequence illustrating right 
ventricular outflow tract (RVOT) myocardial edema.

Figure 7 Late gadolinium enhancement of the right ventricular 
outflow tract (RVOT). Blue arrows demonstrate subtle enhancement 
of thin right ventricular (RV) myocardium.
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artery and the speed with which CCTA can be performed 
as well as its relative compatibility with magnetic resonance 
imaging (MRI) incompatible metal shrapnel/devices is 
an advantage (5). This article illustrates two points. First, 
the emerging role of CMR in determining the etiology of 
troponin rise in the setting of anterior ST elevation with 
no obvious stenotic lesions on coronary angiography. Our 
case is only the second reported case of an isolated RVOT 
infarction presenting with ST-segment elevation in the 
precordial leads as diagnosed by CMR. Secondly, because 
a conus artery is small with a resultant small RV infarct, it 
may often be overlooked with traditional imaging such as 
echocardiography and angiography (2).
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