Dr. Calkins – Cardiac Arrhythmias

Tachycardia > 100 bpm > bradycardia

Tachcardias can be broken down into supraventricular and ventricular

Hierarchy of pace-making nodes

SA = 70-80; AV & His = 50-60; Perkinje = 30-40 (+/- symp/parasympathetic variation)

Early afterpolarizations = Phase 3 ((Ca flux through sarcolemma) ( prolonged AP

Delayed afterpolarizations = Phase 4 (oscillatory release of Ca from SR) ( ( [Ca]

Re-entry requirements: 

1) Anatomic circuit w/two pathways

2) Each pathway has different electrophysiology (one slow, one fast)

3) A section of the fast pathway has a longer refractory (unidirectional block)

Classifications:

Sustained (>30 s)/non-sustained (3 beats – 30 s)

Isolated/couplet premature depolarizations

Automatic supraventricular arrhythmias:


1
Sinus tachycardia is most common, >100 bpm, peak sinus rhythm = 220 – age


Can happen in other parts of atrium of at AV jxn

Triggered SV arrhythmias: 

2
Multifocal atrial tachycardia results from multiple ectopic atrial foci


Setting is severe pulmonary disease & hypoxemia 


Due to triggered activity (DADs), must see 3 or more P wave morphologies

Reentrant supraventricular arrhythmias: 

3
Atrial flutter (single reentrant loop) can ( stroke


Confine to RA, circles tricuspid annulus, 250-350 bpm (“sawtooth” inf leads)


Only 1/3 get through AV, so ventricular rate = 150 or less 

4
Atrial fibrillation (multiple reentrant loops) 5% stroke rate annually


Confined to atrium, 10% of patients > 80, atria beat ~400 per min


Only ¼ get through AV, so ventricular rate = 100 or less (irregularly irregular)


In young it is caused by foci in “muscular sleeves” extending into pulmonary v

5
AV nodal reentrant tachycardia (AVNRT)


Patients have 2 distinct pathways through the AV node


Premature blocks fast pathways, Impulse goes down slow, up fast in loop


130-220 bpm, 1:1 AV conduction, fast regular rate 

6
Atrioventricular reciprocating tachycardia

Atrium, AV node, ventricle and accessory pathway, reentry is retrograde


“preexitation pattern” = short P-R, “(” wave (slow QRS upstroke), wide QRS 


140-240 bpm, 1:1 AV conduction, P wave in ST segment


Associated w/atrial fibrillation that can be lethal due to accessory pathway 

Ventricular Arrhythmias

7
Automatic ventricular arrythmias (most common)

( rate at cluster of cells near RV outflow tract 


not lethal, responds to B-blockers, Ca-blockers

Reentrant ventricular arrhythmias

8
Sustained monomorphic ventricular tachycardia (SMVT)

Fixed reentrant circuit due to heart disease (CAD w/prior-MI)


Increased risk of sudden death (treat w/implantable defibrillator)


100-250 bpm, A/V dissociation, wids QRS (cell-cell activation)

9
Ventricular fibrillation ( rapidly to sudden death


Rapid irregular beat from multiple reentrant circuits 


primary or from degeneration of tachycardia


Often occurs in setting of disease (CAD) or w/in 24 hrs of MI (<50%)


>250 bpm, very wide, irregular, complex tachycardia

Triggered ventricular arrhythmias

10
Torsade de pointes
( rapidly to sudden death


Type of ventricular tachycardia that occurs in prolonged QT


>200 bpm, “twisting of the points” (undulation of QRS)

Bradyarrhythmias: require blockage of normal conduction (fibrosis, ischemic, autonomic)

Abnormalities of impulse formation

11
Sinus bradycardia:
normal P wave morphology, can be normal or “sick sinus”


If very marked, may give rise to junctional or ventricular escape rhythm

Abnormalities of impulse conduction

12
1st degree AV block: slowed AV conduction


Prolonged PR interval w/1:1 AV conduction

13
2nd degree AV block: Intermittent block (at AV or BOTH bundle branches)


>1:1 AV nodal conduction

14
3rd degree AV node block: No conduction between atria and ventricles


AV dissociation ( 



Narrow escape rhythm = junctional



Wide = ventricular

If < 40 bpm, patients have symptoms due to decreased CO

Dx of arrhythmias:

12 lead ECG

Heart disease?

Maneuvers (eg carotid sinus massage)

Treatments:

Terminat arrhythmia & prevent a future recurrence

Patients w/hemodynamic collapse may need cardioversion

If better tolerated, may use oral meds instead of cardioversion

