A Case of Atrial Flutter with Diffuse ST depression
with ST elevation in aVR
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Introduction

Case Presentations

This case involves the controversy of whether the ECG pattern
of ST elevation (STE) in lead aVR with diffuse ST depression
is associated with left main coronary artery occlusion versus
insufficiency. This may also be seen with left anterior
descending artery (LAD) occlusion, severe triple-vessel
disease or subendocardial ischemia in both ACS and non-ACS
etiologies.

Table
Table 1: Summary cases
Case
ECG Pattern
1. Female 80 yo • aVR 1.8 mm ST
elevation 60 ms after
(Figure 1 series) J point

Troponins
• Max trop
0.92 ng/mL

• 0.5 lead V1 1 mm ST
elevation 60 ms after
J point

• LAD mid vessel 60%

(Figure 2 series)

• aVR 1 mm ST elevation
60 ms after J point

• Max trop
13.5 ng/mL

• lead V1 1 mm ST
elevation 60 ms after
J point

(Figure 3 series)

• aVR 1 mm ST elevation
60 ms after J point
• isoelectric lead V1
• diffuse ST depression

• LVEF 60%
• Left main:
distal vessel 95%
• Lcx proximal: 50%
• Right coronary:
mid vessel 20%

• diffuse ST depression
3. Male 72 yo

Outcome
• declined
CABG
• conservative
management

• Left circumflex (Lcx)
mid vessel 80%

• diffuse ST depression
2. Male 82 yo

Cath Lab (% stenosis)
• Left main:
ostial 50%
mid vessel 30%

• Max trop
0.73 ng/mL

• LVEF 25%
• Left main:
distal vessel 85%

• s/p CABG
• CVICU care
• expired

• s/p CABG
• CVICU care

• Lcx:
ostial vessel 90%
mid vessel 50%
distal vessel 80%
• Right coronary:
distal vessel 100%
• LVEF 35%

Conclusion
In suspected acute coronary syndrome, ST-segment elevation in
lead aVR with reciprocal ST-segment depressions may be associated
with severe LMCA or multivessel disease.

ECGs and Coronary Angiographies

Case 1: Patient is a 80 year old female with hypertension and unikidney admitted
after suffering a left displaced femoral neck fracture. She was recovering from left
hip arthroplasty when she experienced chest pain. ECG showed atrial flutter
pattern with HR 151, ST elevation in aVR and diffuse reciprocal ST depression
(Figure 1 series).
The flutter did not respond to IV metoprolol or diltiazem but converted to sinus on
amiodarone drip. Serial troponins started at 0.13 ng/mL and peaked to 0.92 ng/
mL. The diagnostic challenge is whether the STE in aVR and ST depression in
other leads should be considered a STEMI equivalent. Due to the troponins and
angina at rest, ACS was suspected and catherization confirmed 3 vessel disease
in the left main coronary artery (LMCA), left anterior descending (LAD) artery and
left circumflex. Cardiothoracic surgery was consulted but the patient declined
coronary artery bypass grafting (CABG), opting for rehab.

Figure 1A: Interval EKG: dizziness and chest pain, Atrial flutter with 2:1 AV conduction.
Marked ST abnormality, possible inferior subendocardial injury. Vent. rate 138 bpm, QRS 74
ms, QTc 469 ms
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Case 2: Patient is a 82 year old male with panic attacks who presented with
complaints of sudden onset dyspnea, chest pressure and palpitations. Patient
reports he was watching TV when he developed shortness of breath, at this time
he reports substernal chest heaviness, non radiating, non exertional associated
with diaphoresis and palpitations. Prior similar episode was attributed to a panic
attack.
Admission ECG showed prominent ST elevation in aVR and moderate elevation in
lead V1 with diffuse ST depression in all other leads. Initial point of care troponin
was 0.02 ng/mL, rising to a maximum of 13.50 ng/mL. Cardiac angiography
showed severe multivessel disease with 95-98% LMCA disease, 99% ostial LAD
and 80% mid left circumflex vessel. Patient was referred to cardiothoracic surgery
and underwent CABG surgery. Figure 2 series.
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Figure 1B: LHC showing 3 vessel coronary artery disease (Caudal, Right Anterior Oblique view):
Figure 1C: LHC showing 3 vessel coronary artery disease (Cranial, Right Anterior Oblique view):
Left main: 30% stenosis in the mid vessel. 50% stenosis at the vessel ostium.
Left main: 30% stenosis in the mid vessel. 50% stenosis at the vessel ostium.
LAD: 60% stenosis in the mid vessel. 1st diagonal: 75% stenosis in the proximal vessel. 95% stenosis LAD: 60% stenosis in the mid vessel. 1st diagonal: 75% stenosis in the proximal vessel. 95% stenosis
in the distal vessel. Left circumflex: 80% stenosis in the mid vessel. 75% stenosis in the distal vessel. in the distal vessel. Left circumflex: 80% stenosis in the mid vessel. 75% stenosis in the distal vessel.

Case 3: Patient is a 72 year old male with COPD, HTN and diabetes who
presented with chief complaint of acute worsening dyspnea. He admits to
progressive dyspnea on exertion with acute worsening. Symptom was associated
with productive cough, chest pressure, and a cold sweat.
Presenting ECG showed ST elevation in aVR, isoelectric in lead V1 but diffuse ST
depression in all other leads. Initial troponin was 0.05 ng/mL, rising to 0.73 ng/mL.
Patient was taken to cath lab where angiography revealed severe distal LMCA
disease and multivessel CAD. Patient underwent CABG surgery. Figure 3 series.

Figure 2A: Sinus tachycardia, Vent. rate 158 BPM, PR interval 140 ms, QRS duration 92
ms, QT/QTc 258/419 ms. Septal infarct, Lateral injury pattern, Acute MI.
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Left main coronary artery or multivessel disease should proceed
directly to coronary angiography.
Greater St segment elevations in lead aVR during acute LMCA
insufficiency may predict higher mortality.
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Figure 3A: Normal sinus rhythm, Vent. rate 82 BPM, PR interval 140 ms, QRS duration 104 ms, QT/
QTc 376/439 ms. Marked ST abnormality, possible anterolateral subendocardial injury

Figure 2B: Left main: distal vessel 95%, Lcx proximal: 50%. Figure 3B: Left main: distal vessel 85%, Lcx: ostial vessel
90%, mid vessel 50%, distal vessel 80%. Cranial RAO
CAU RAO view
view
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