Outline of Lecture 18 (12-09 PP; Berger)
ECG Basics

Omitted: review of electrical circuit of heart, Nernst potentials, cardiac action potential

Principle of ECG


Current traveling across the depolarized-repolarized interface is balanced by an oppositely directed current in the extracellular fluid.  The ECG measures the resulting extracellular electric field, and the positive electrode points toward the repolarized tissue (i.e. the direction of the depolarization wave).  


Ventricular depolarization travels from endocardium to epicardium, and from apex to base (due to conduction system); repolarization is “first in, last out” (first to depolarize is last to repolarize) and is less organized than depolarization.
Leads and axes
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	- Einhoven’s triangle (leads shown – to +):


I:
right arm ( left arm


II:
right arm ( left leg


III:
left arm ( left leg

- Augmented (aV) leads are calculated from I, II, III

- Precordial leads (V1-V6) show electrical activity in the transverse plane (clockwise, lookup up from feet)
- Axis of heart by is 90( away from the most isoelectric lead; the correct direction has an upward deflection

- Regions of heart disproportionately affect nearby leads

Anterior left ventricle = V1 to V6

Inferior wall = II, III, aVF


Lateral wall = I, aVL, V5, V6




Normal ECG

Each little box is 40msec x 0.1 mV, each big box is 200msec


Normal heart rate (60-100) has 3-5 QRS per big box

PR interval usually 4-5 boxes, QRS usually 2-3 boxes, and QT depends on the heart rate


P wave is positive in I, II, III normally


T wave normally points in same direction as QRS


QRS normally transitions from downward to upward in V2 to V4

ECG Assessment


Is atrial and ventricular depolarization normal?



P wave inverted in I, II, III ( think ectopic atrial rhythm



Examine QRS morphology


Is atrial and ventricular coupling normal?



P wave not followed by QRS ( think block



QRS not preceeded by P ( think ventricular arrhythmia


Is ventricular repolarization normal?


What is the heart rate?  <60 = bradycardia, >100 = tachycardia

Some clinical ECG signs


LVH: left shifted QRS, tall widened QRS, inverted T wave

RVH: right shifted QRS, usually not widened QRS, inferior inverted T wave

LBBB: leftward directed axis, diffusely inverted T waves, widened QRS complex

RBBB: normal or leftward early QRS but widened rightward late QRS


MI: reciprocal ST elevations and depressions, “tombstone” morphology
