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Objective 

• To discuss the role of defibrillation in 

the management of cardiac arrest as it 

pertains to the practice of emergency 

medicine 

 

 

 

 

 

  

 



Normal Cardiac Conduction 



Normal Cardiac Conduction 







Ventricular Origin of Cardiac 

Conduction 



Defibrillation 

• Primary treatment for pulseless 

ventricular arrhythmias  

 

• Key factors for success 

– Duration 

• Likelihood of good outcome decreases 5-10% 

with each additional minute  

– Metabolic condition of the myocardium 

 



Defibrillation 

• External 

– Monophasic 

– Biphasic 

 

• Internal 

– ICD 

• With or without pacer 
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Monophasic 
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Biphasic Truncated Exponential 
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Rectilinear Biphasic 
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The Future?  

• Pulsed wave biphasic 

– Rapidly oscillates between positive and 

baseline 

 

• Multiphasic 

 

 

  

 



Other Considerations?  

• Single vs. stacked 

– Settled in the 2005 updates…  

– Reduced CPR interruption with single 

shock 

 

• Fixed vs. escalating energy levels 

– Fixed preferred but data are limited 

– Start at highest setting if unsure 
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Other Considerations 

• Automated external defibrillators 

 

• Life Vest 
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Other Considerations?  

• Pads vs. paddles 

– No difference 

 

• Type of gel 

– No difference 

 

• Lead placement 

– Anterior-lateral 

– ≥ 8 cm from ICD or 

pacer generator  

 

 

 

  

 





Defibrillation 

• External 

– Monophasic 

– Biphasic 

 

• Internal 

– ICD 

• With or without pacer 

  

 



Internal 

• Single shock 

– Level of concern depends on associated 

features 

• Chest pain, SOB,  palpitations, or syncope 

– Interrogate device 

– Consult cardiology  

  

 

 

 

 

  

 





Internal 

• Multiple shocks 

– More concerning 

– Cardiac monitor and keep external 

defibrillator close by… 

– Work up 

• CXR 

• ECG 

• Electrolytes and cardiac biomarkers 

• Antiarrhythmic levels if available    

– Interrogate device 

 

 

 

 

  

 



Internal 

• Expect 

– ST elevation or depression for ~ 15 minutes 

– Elevated cardiac biomarkers in up to 1/3 

– Post-shock bradycardia 

• May see pacing activity 

 

 

 

 

 

  

 



Internal 

• Electrical storm 

– High number of successive shocks in 24 

hour period 

– Appropriate or inappropriate? 

– V fib vs. A fib with RVR 

 

 

 

 

  

 



Internal 

• Electrical storm 

– Consider 

• External cardioversion 

if unstable rhythm   

• IV amiodarone  

• Donut magnet  

– Use only if life 

threatening causes   

ruled out 

 

 

 

 

  

 









Internal 

• Device malfunction 

– Lead fractures 

– Electromagnetic interference 

• Razors, large speakers, slot machines, etc… 

 

• Must interrogate after magnet use  

 

 

  

 



Interrogation in the ED? 

• Read only (no programming capability) 

– Step 1: interrogate device 

– Step 2: transmit data to call center 

– Step 3: interpreted by company 

– Step 4: info sent back to the ED 

 

 

  

 





Final Thoughts 

• Not a lot of new data on external 

defibrillation 

– Updated guidelines anticipated for 2015 

– 2010 algorithms still apply 

 

• Management of ICD in the emergency 

department is an issue of growing 

importance 

– Life-saving but potentially problematic 

 

 

 

 

  

 


