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Tachycardias 

 Automatic 

 Triggered 

 Re-entrant 



Cell Physiology 



Automatic Tachycardias 

 Automaticity provides the normal pacemaker 
function of the heart. 

 Broadly speaking an acceleration of phase 4 
activity. 

 Can  occur in the atria, AV junction or 
ventricles. 

 Uncommon cause of arrhythmia (<10%). 





Automatic Tachycardias 

 Display warm-up and warm-down (like sinus 
tach). 

 Often occur secondary to metabolic stress. 

 As such they are encountered rarely in the EP 
lab. 

 Provoke with Beta-agonists. 

 Cannot be provoked by pacing.  



Triggered Tachyarrhythmias 

 Cellular level caused by after depolarizations 
early and delayed.  



Triggered Tachyarrhythmias 

 Provoke by prolonging the vulnerable phase. 

 Short-long pacing intervals. 

 Sensed extras. 



Triggered Tachyarrhythmias 

 Provoke by increasing amplitude of the after 
depolarizations: 

 Exercise: 

 Treadmill 

 Straight leg raising 

 Beta-agonists 



Triggered and Automatic 
Tachyarrhythmias  

 Can be difficult to induce in lab: 

 Map outside the lab (exercise ECG,ambulatory 
ECG/ body surface mapping). Ablate in lab. 

 Start recording ECG early. 

 Pace mapping. 

 Use a lot of Isoprenaline (20-45 mcg/min) 
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Re-entrant Tachyarrhythmias 

 Require: 

 Potential circuit (no short cuts) 

 Slow conduction. 

 Unidirectional block. 



Potential Circuit 

 Structural: 

 Whole heart for AVRT's. 



Potential Circuit 

 Structural: 

 Whole heart for AVRT's. 



Potential Circuit 

 Structural: 

 Whole heart for AVRT's. 

 Functional 

 Anisotropic conduction in scar related VT 



Potential Circuit 

 Structural: 

 Whole heart for AVRT's. 

 Functional 

 Anisotropic conduction in scar related VT 



Potential Circuit 

 Stimulate from within potential circuit to 
maximise chances of arrhythmia induction. 



Slow conduction 

 Paradoxical in the context of tachyarrhythmia. 

 May be physiological: 

 AV node/ Some accessory pathways. 

 May be a result of scarring. 





While working with the AV node 

 Autonomic innervation+++: 

 Keep patient awake. 

 Use low dose Isoprenaline (0.5-2 mcg/min) 

 



Unidirectional Block 

 May be a physical property of the circuit. 

 May be a temporal property due to differing 
refractory periods (this is the whole point of 
pacing). 





When RP's limit provocation 

 We can only pace atrial and ventricular 
myocardium. 

 Critical regions of the circuit may involve AV 
node/ His-purkinje network. 

 Local refractory periods can limit arrhythmia 
inducibility. 









Final Points 

 Keep patient awake where possible. 

 Have a plan. Have an ECG of the arrhythmia. 

 Low dose isoprenaline/ re-entry. 

 High dose isoprenaline/ triggered or automatic. 

 Is inducibilty going to be your endpoint. 



Syncope 

 46 year old male 

 Syncopal whilst jogging 

 No sig PMH. 



ER ECG 





Effects of Exercise 

 Reduction in vagal tone precedes increase in 
adrenergic tone. 

 Sinus and AV node activity picks up before 
stimulation of the distal conduction system. 







PJRT 



CPVT 



Check your NIPS 



VISTA Trial 





Phase 4 Block 



Phase 4 block 

 Disease HP system. 

 Block initiated by pause or ectopic. 

 Conduction re-initiated by ectopic beat. 




