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Abstract

We describe a 66 year-old male who presented with chest pain and ST segment elevation in the anterior leads.
The typical culprit lesion is in the left anterior descending artery (LAD). However, concomitant lesions in the other
coronary arteries may make an accurate diagnosis of the actual “culprit lesion” more challenging. Understanding the
electrical basis of electrocardiograms can provide important clues in identifying and treating the true lesion.

Introduction

Acute ST segment elevation in the anterior chest leads typically
represents acute infarction of the anterior wall of the left ventricle. The
culprit lesion is usually found in the left anterior descending artery
(LAD) or one of its branches. Isolated right ventricular infarction from
right coronary artery (RCA) disease has been described as another cause
of ST segment elevation in the anterior chest leads [1,2]. Identifying
the actual “culprit lesion” becomes difficult when significant lesions are
found concomitantly in the LAD and RCA.

Case Presentation

A 66 year-old male with a past medical history significant for
hypertension and hyperlipidemia presented with acute substernal chest
pain, which radiated to the left shoulder and was associated with nausea
and diaphoresis. His initial electrocardiogram (ECG) demonstrated
normal sinus rhythm with ST segment elevation in leads V2-V3 (Figure
1). Emergency cardiac catheterization was performed and revealed
stenosis of the mid left anterior descending artery (LAD) at the origin of
the first diagonal branch with Thrombolysis In Myocardial Infarction
(TIMI) -3 flow with an angiographic radiolucent appearance consistent
with thrombus (Figure 2). Intravascular ultrasound confirmed high-
grade stenosis of the mid LAD lesion (Figure 3) with an eccentric,
atheromatous core and minimal fibrous tissue. A second lesion was
identified as a 100% stenosis of the acute marginal branch of the non-
dominant right coronary artery (RCA) (Figure 4a). The LAD lesion
appeared to be the culprit lesion with spontaneous recanalization
given the absence of regional wall motion abnormalities on left
ventriculogram. Due to the small cross sectional diameter of the lesion,
thrombectomy was not performed. The LAD lesion was predilated with
a 3mm balloon, and a XIENCE XP drug-eluting stent was deployed
across the lesion with TIMI 3 resultant flow. After the intervention, the
patient remained symptomatic with persistent ST segment elevation.
Right sided chest leads were placed, which revealed 1 mm ST segment
elevation in lead V4R (Figure 5). A stat transthoracic echocardiogram
demonstrated normal left ventricular systolic function with no regional
wall motion abnormalities with mild right ventricular dilation. The
patient’s first troponin I level was 9.51 ng/ml with a peak value of 15.02
ng/ml. Revascularization of the acute marginal branch of the RCA with
balloon angioplasty was then performed, with restoration of TIMI-3
flow, after which a residual 50% stenosis in a small caliber vessel (2
mm) was seen (Figure 4b). After the RV marginal intervention, the
patient was chest pain free with improvement in ST segment elevation
(Figure 6).

Discussion

ST segment elevation in leads V1-V3 is characteristic of LAD
disease but has also been described in RCA occlusions [1,2]. When
the RCA is dominant and gives rise to the posterior descending
artery supplying the inferior wall and ventricular septum, occlusions
proximal to the acute marginal branch cause both inferior wall and
right ventricular infarcts. ECG typically demonstrates evidence of
inferior injury, but electrocardiographic evidence of right ventricular
infarction is suppressed by dominant electrical forces of simultaneous
left ventricular inferoposterior injury [3,4]. In contrast, when a
non-dominant RCA occlusion occurs in the absence of other native
coronary artery disease, ST segment elevation in the anterior chest
leads can be present due to absence of left ventricular injury altering
electrical forces [2].

Our case demonstrates an isolated right ventricular injury
from a lesion in the acute marginal branch of the RCA with no left

Figure 1: ECG demonstrates tombstone ST elevation in lead V2-V4.
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Figure 2: Left coronary angiogram shows 90% mid LAD disease.

Figure 3: IVUS demonstrates significant LAD disease.

Figure 4a: Right coronary angiogram shows 100% stenosis of the acute
marginal branch of RCA.

Figure 4b: Right coronary angiogram after revascularization of the acute
marginal branch of the RCA shows restoration of TIMI-3 flow.

Figure 5: ECG reveals 1 mm ST segment elevation in lead V4R
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Figure 6: ECG after revascularization shows improvement of ST elevation in
the anterior lead.

ventricular inferior wall involvement. As mentioned above, presence of
simultaneous, angiographically significant lesions in the LAD and RCA
can make it difficult to distinguish the culprit lesion. Moreover, IVUS
confirmed a significant lesion in the LAD, which led us to blame an
“innocent bystander” as the culprit lesion. When assessing tombstone
ST segment elevation in the anterior leads, an isolated RCA occlusion
should be considered when there is absence of left ventricular regional
wall motion abnormalities or absence of reciprocal electrocardiographic
changes in the inferior wall.
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