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PRESENTATION
Severe myocardial ischemia may display characteristic
electrocardiographic changes that are important to recognize. A pattern of widespread ST-segment depression and
ST-segment elevation in lead aVR should alert the clinician
to left main or triple-vessel disease.
A 51-year-old man presented to the Emergency Department with 1 week of stuttering chest pain. He had been a
heavy smoker since the age of 16 years. His only regular
medication was antipsychotic for schizophrenia.

ASSESSMENT
He was pain free on arrival. His blood pressure was 132/90 mm
Hg, heart rate was 90 beats per minute, and oxygen saturation
was 98% while breathing ambient air. Cardiac auscultation
found normal heart sounds. Pulmonary examination was
notable for symmetrically decreased breath sounds. A baseline
12-lead electrocardiogram was within normal limits
(Figure 1). He developed chest pain during observation;
electrocardiogram showed 2-mm ST-segment depression in
leads II, III, aVF, and V4-6, and 1.5-mm ST-segment elevation
in lead aVR (Figure 2). Cardiac enzymes, including creatine
kinase 993 IU/L and troponin T 762 ng/L (reference < 13
ng/L) were elevated. Troponin T peaked at 1164 ng/L.
Echocardiography found mild global hypokinesia with an
estimated left ventricular ejection function of 45%. The
patient was given aspirin, a loading dose of clopidogrel and
heparin infusion, and was urgently brought to the cardiac
catheterization laboratory. Coronary angiogram revealed
severe left main disease extending into the proximal left
anterior descending and left circumﬂex arteries (Figure 3A).
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The right coronary artery showed only minor irregularities
(Figure 3B).

DIAGNOSIS
The electrocardiographic pattern of ST-segment depression in
leads II, III, aVF, and V4-6 may be misleading for an inferiorlateral ischemia, but the unexpected ST-segment elevation in
lead aVR gives away a diagnosis of left main or triple-vessel
disease. The lead aVR often is described as the “neglected
lead” because it points to a vector away from the direction of
left ventricular depolarization, and therefore, until recent
years, often was assumed to carry little diagnostic information.1 Mechanisms proposed to account for ST-segment
elevation in lead aVR include transmural basal septal
ischemia, transmural ischemia of the right ventricular outﬂow
tract, and reciprocal change to ST-segment depression in
lateral leads.2 Studies have found that ST-segment elevation
> 0.05 mV in lead aVR is 80% sensitive and 93% speciﬁc for
left main or triple-vessel disease in non-ST-segment elevation
acute coronary syndrome patients.3 Other associated electrocardiographic ﬁndings include widespread ST-segment
depression with maximal shift in leads V4-6, right bundlebranch block, and anterolateral ST-segment elevation.4
Our patient demonstrated ST-segment elevation in lead
aVR and widespread ST-segment depression in inferolateral
leads, in keeping with the angiographic ﬁnding of severe left
main and proximal left anterior descending-left circumﬂex
artery bifurcation disease.

MANAGEMENT
Dynamic ST-segment depression and elevated cardiac enzymes identify the patient as having high-risk non-STsegment elevation acute coronary syndrome requiring urgent
revascularization in addition to medical treatment. Guidelines suggest a heart team approach to revascularization decisions.5 Left main or triple-vessel disease, particularly in the
setting of depressed ejection fraction, is an indication for
coronary artery bypass surgery, which may carry a reduced
rate of death, myocardial infarction, or stroke, compared with
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Figure 1

Baseline 12-lead electrocardiogram on admission.

percutaneous intervention. Other factors that need to be
considered include patient preference, local expertise,
complexity of lesion, and compliance to drug therapy.
Further blurring the line is rapid advances in percutaneous
coronary intervention technique and hardware, allowing
feasible and safe intervention for the unprotected left main.6
In practice, P2Y12 inhibitors often are started before vessel
anatomy is delineated. If a decision is made for coronary
artery bypass grafting, risk of bleeding needs to be balanced
against risk of recurrent ischemia once P2Y12 inhibitors are
withheld.
Following on-table discussion about options of revascularization, the patient preferred percutaneous coronary

intervention. After placing an intra-aortic balloon pump,
intravascular ultrasound-guided stenting was performed in
the left main, proximal left anterior descending artery, and
proximal left circumﬂex artery, with good angiographic
result. The patient remained pain-free and was discharged
1 week later with aspirin, clopidogrel, atorvastatin, and
metoprolol.
This case illustrates the importance of lead aVR as an
electrocardiographic predictor of left main or multi-vessel
disease. Thus, ST-segment elevation in the lead aVR may
lead to a decision to withhold P2Y12 inhibitors until
vascular anatomy is known, lest urgent coronary artery
bypass grafting is to be performed.

Figure 2 Electrocardiogram obtained at the time of chest pain showing 2-mm ST-segment
depression in leads II, III, aVF, and V4-6, and 1.5-mm ST-segment elevation in lead aVR.
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Figure 3 Coronary angiogram in right anterior oblique view with caudal angulation (A) showing
severe left main disease extending into proximal left anterior descending and left circumﬂex arteries, and in left anterior oblique view (B) showing minor irregularities in the right coronary
artery.
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