Dr. Berger – ECG Basics

100ms: Atrial impulse is cell-to-cell AND via Bachmann’s bundle (AV ring insulates)

100ms: Only way to ventricles is through slow AV node (right A septum)

50-100ms: Bundle of His to L/R bundle branches (L ( anterior/posterior fascicle)

30 ms: Endo( Epicardium

Nernst: E = (-61.5/Z) log ([X]i/[X]o) 

Phase 0 = Na, Phase 1 = drop in gNA, Phase 2 = Ca, Phase 3 = K

SA node (rise in Vm in Phase 4); SA/AV nodal cells lack rapid Na

Completely refractory in phases 1,2,3; relatively refractory in phase 3

Na channel does not recover ability to rapidly reopen until after phase 3 (<-65mv)

Current flow is from depolarized to repolarized INTRACELLULARLY (via gap jxns)

OPPOSITE DIRECTION EXTRACELLULARLY

The greater the current, the faster the conduction velocity (current also ( to V)

Tissue depolarization interface is like battery, + pointing toward repolarized

Magnitude of field related to current, surface area, geometry (canceling)

If angle exists between electrode axis and interface, V ( cos (
Depolarization wave > repolarization wave b/c is more organized (less canceling)

LEADS: I (R arm = -; L arm = +), II (R arm = -, Leg = +), III (L arm = +, Leg = -)

AVR, AVL, AVF are derived from vector arithmetic from I, II, III

V1-V6 are “precordial leads, + at anterior chest, ground is average of R/L arm, L leg

Abnormalities will affect nearest electrodes the most   Anterior wall = V1 – V6

Inferior wall = II, III, AVF

Lateral wall = I, AVL, V5, V6

100 ms delay due to AV node (no large currents)

P: + in I/II/III; 

down, to the left

Q: - in I/II; 


septum depolarized R ( L 

R: ++ in I/II, + in III;  

weighted to the left

S: - in III





T: + in I/II, - in III;

Repolarizes in opposite direction NOTE – atrial repolarization is obscured by the QRS complex

Light line = 40 ms, heavy line = 200 ms

@ HR = 60 bpm, P-R (.18-.2); QRS (.07-.1); QT (.33-.43); ST (.14-.16)

Look at rate & rhythm (P>QRS(AV or His-Perkinje block; P<QRS(ectopic focus)

Look at width (.08-.12), amplitude, & mean axis of the QRS complex 


Width > 120 ms = conduction prob, ventricular hypertrophy, ectopic rhythm


Axis > 100 = rightward deviation = RVH, left posterior fascicular block


Axis < -30 = leftward deviation = LVH, left anterior fascicular block


“transition zone” (downward ( upward) > V2-V4 = anterior MI or normal

Dr. Breger – ECG diagnostics

Left ventricular hypertrophy (LVH):


Left axis deviation, ( R wave (esp in lat leads), T wave inversion (lat leads)


QRS widens (more time to depolarize)

Right ventricular hypertrophy (RVH):


Right axis deviation, inverted T waves (inferior), rarely see QRS widening

Right Bundle Branch Block (RBBB):


Impulse goes to left ventricle then spreads via myocardium to right ventricle


Wide QRS (longer conduction time);


1st half slightly leftward; 2nd half markedly rightward & anterior

Left Bundle Branch Block (LBBB):


No Q wave (septum is R ( L); Wide QRS


1st half towards right; second towards the left

Left posterior fascicular block ( Right axis deviation, NO WIDENED QRS

Left anterior fascicular block ( Left axis deviation, NO WIDENED QRS

Infarction:


TQ depression (current towards injured epicardium in diastole)


ST elevation (current away from epicardium in systole)


“Reciprocal” ST depression (inferior = precordial, anterior = II, III, VF)


ST changes resolve as scar becomes nonviable


( R and ( Q at leads overlying infarct are permanent

