EKG signs of ischemia and infarction

Evolution of transmural MI
1. hyperacute T waves

· within minutes after onset of acute occlusion
· transient       
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2. giant R waves

· “tombstones”
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3. ST segment elevation

· begin to decrease within 6 hours after onset (faster after reperfusion)

· most subside within few days – if persist after weeks consider aneurysm

· may see reciprocal changes in opposite leads

4. T wave inversion

· begin to develop as ST segments return to baseline

· remain for days to weeks
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5. abnormal Q waves

· begin to develop in 6-12 hours, sooner with intervention
· usually persist indefinitely

Differential of ST-segment elevation

1. STEMI
2. LBBB

3. left ventricular hypertrophy

4. ventricular paced rhythm

5. benign early repolarization

6. pericarditis

7. left ventricular aneurysm

LBBB

     EKG criteria


-    QRS ≥ 0.12  mm

-     monophasic R wave in aVL, V6

-     absence of Q waves in lateral leads (septal Q’s)


-     repolarization changes – expected discordance

· ST segment elevation in precordial leads (V1 – V3)

· T wave inversion in lateral leads (I, aVL, V5 –V6)

[image: image4.jpg]



LBBB with expected ST and T wave changes

Ventricular paced rhythm  (looks a lot like LBBB pattern)
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LVH  (severe, with repolarization changes)
     EKG criteria


-     S in V1 or V2 + R in V5 or V6 > 35 mm (in a patient > 35 years) or

-     R in aVL > 11 mm


-     +/- associated findings

· ST-segment and T wave changes V5-6, I, aVL  (“strain pattern”)

· QRS widening

· Left axis deviation

· ST elevation in V1-2 associated with poor R wave progression
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Benign early repolarization

     EKG criteria


-    ST elevation in precordial leads (most commonly V3 then V4 > V2 > V5 


-    upwardly concave ST segment (“smiley face”)


-    J point elevation, frequently with notching


-    ST elevation typically < 25% height of T wave in V5-6  (vs. pericarditis or MI)


-    tall R waves and early QRS transition  (R/S ratio > 1 in V2 or V3 


-    tall peaked asymmetric T waves


-    31% of anterior MIs also manifest upwardly concave ST segments in V3

-    if T wave towers over R wave in V2 or V3 early repolarization unlikely
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early repolarization

Ventricular aneurysm

     EKG criteria


-    ST elevation most common in leads V2 and V3

-    usually ≤ 3 mm and almost always ≤ 4 mm


-    T waves flattened or inverted, not tall or peaked


-    Q waves are deep and well formed
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Left ventricular aneurysm
-   “ventricular aneurysm” – a dyskinetic ventricular segment
-   80% anteriolateral, usually after LAD occlusion, associated with ↓ EF

-   an uncommon cause of ST elevation (only 3-4% of EKGs with ST elevation)

-   most frequently misinterpreted EKG in ED chest pain patient with high rate    inappropriate thrombolytic (28% in non-AMI)
Pericarditis

     EKG criteria

   
-    diffuse ST elevation, typically greatest in II and V5  (also I and V6)

· then in V4 > V3 > V2 > V1  (aVL least)

· NO repolarization changes


-    upwardly concave ST segment


-    PR depression > 0.8 mm (relative to TP segment) is specific, not sensitive

· most common in II, aVF, and V4-6
· PR elevation > 0.5 mm in aVR strongly suggests pericarditis
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Pericarditis

[image: image10.png]




PR depression

[image: image11.png]




Spodick’s sign
Differential of impressively deep T wave inversion
1. Ischemia (non-STEMI)

2. Vasospasm

3. CNS effect

4. Wellens’ warning

5. Takotsubo stress cardiomyopathy

6. Post-ventricular pacing (“memory T waves”)
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Chest pain after sumatriptan
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Worst headache of life
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4 hours after chest pain episode
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Chest pain after argument 

[image: image16.jpg]



Post-ventricular pacing (“memory T waves”)
Subtle clues to infarction
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Accelerated Idioventricular Rhythm (AIVR)
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