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Electrical cardioversion :  
(also known  as " direct-current" or DC cardioversion);  

    synchronized electrical shock is delivered 
through the chest wall to the heart through 
special electrodes or paddles that are applied to 
the skin of the chest and back. 

 



Goal of DCC 

• Is to disrupt the abnormal electrical circuit(s) 
in the heart. 

 

• To restore a normal heart beat . 

 



DC Cardioversion 

• Efficacy dependent on 

– Paddle size and position 

– Transthoracic impedance 

– Energy Waveform 

– Underlying disease 





Paddle Position 

• Anterior/Posterior #1 



Paddle Position 

• Anterior/Posterior #2 



Paddle Position 

• Anterior/Anterior  



Transthoracic Impedance 

 

 

• Lowered by putting pressure on the anterior 

paddle during cardioversion 

 

 



Double External Cardioversion 

• Double Shock 



Complications 

• Thrombo-embolic events, (1-2%),  post-cardioversion 

arrhythmias, and the risks of general anaesthesia.  

• Skin burns are a common complication.  

• In patients with sinus node dysfunction, especially in elderly patients with 

structural heart disease, prolonged sinus arrest without an 

adequate escape rhythm may occur.  

• Dangerous arrhythmias, such as ventricular tachycardia and 

fibrillation, may arise in the presence of hypokalaemia, digitalis 

intoxication, or improper synchronization.  

• The patient may become hypoxic or hypoventilate from sedation,  

• Hypotension and pulmonary oedema are rare. 

 



Recurrence after cardioversion 

 
Recurrences after DCC can be divided into three phases: 

(1) Immediate recurrences, which occur within the first few minutes after DCC. 

(2) Early recurrences, which occur during the first 5 days after DCC. 

(3) Late recurrence, which occur thereafter. 

 

Factors that predispose to AF recurrence are: 

     age, AF duration before cardioversion, number of previous recurrences, an 

increased LA size or reduced LA function, and the presence of coronary 

heart disease or pulmonary or mitral valve disease, Atrial ectopic beats with 

a long–short sequence, faster heart rates, and variations in atrial conduction 

increase the risk of AF recurrence. 

Pre-treatment with antiarrhythmic drugs such as amiodarone, ibutilide, 

sotalol, flecainide, and propafenone increases the likelihood of restoration 

of sinus rhythm 

 

 





















Upstream therapy to prevent or delay 
myocardial remodelling associated with 
hypertension, heart failure, or inflammation 
(e.g. after cardiac surgery) may prevent the 
development of new AF (primary prevention) 
or, once established, its rate of recurrence or 
progression to permanent AF (secondary 
prevention). 





 
Upstream Therapy: Recommendations 

 
Class IIa 
1. An ACE inhibitor or angiotensin-receptor blocker (ARB) is 

reasonable for primary prevention of new-onset AF in patients 
with HF with reduced LVEF. (Level of Evidence: B) 

Class IIb 
1. Therapy with an ACE inhibitor or ARB may be considered for 

primary prevention of new-onset AF in the setting of hypertension 
(Level of Evidence: B) 

2. Statin therapy may be reasonable for primary prevention of new-
onset AF after coronary artery surgery. (Level of Evidence: A) 

Class III: No Benefit 
1. Therapy with an ACE inhibitor, ARB, or statin is not beneficial for 

primary prevention of AF in patients without cardiovascular 
disease .(Level of Evidence: B) 



Surgery Electrophysiological Devices 

Pacemaker 
(single or dual chamber) 

Catheter ablation 

AV node ablation 

Non-Pharmacological Treatment 

Options for AFib 

Maze procedure 

Modified Maze  

(mini-Maze) 

ACC/AHA/ESC 2006 Guidelines for the Management of Patients With Atrial Fibrillation 

J Am Coll Cardiol (2006) 48: 854 











AF Catheter Ablation to Maintain 
Sinus Rhythm: Recommendations 

 Class I 

1. AF catheter ablation is useful for symptomatic paroxysmal AF refractory or intolerant to 
at least 1 class I or III antiarrhythmic medication when a rhythm control strategy is 
desired (155-161). (Level of Evidence: A) 

2. Prior to consideration of AF catheter ablation, assessment of the procedural risks and 
outcomes relevant to the individual patient is recommended. (Level of Evidence: C) 

 

Class III: Harm 

1. AF catheter ablation should not be performed in patients who cannot be treated with 

anticoagulant therapy during and following the procedure. (Level of Evidence: C) 

 



Class IIa 
1. AF catheter ablation is reasonable for selected patients with symptomatic 

persistent AF refractory or intolerant to at least 1 class I or III antiarrhythmic 
medication  . (Level of Evidence: A) 

2. In patients with recurrent symptomatic paroxysmal AF, catheter ablation is a 
reasonable initial rhythm control strategy prior to therapeutic trials of 
antiarrhythmic drug therapy, after weighing risks and outcomes of drug and 
ablation therapy. (Level of Evidence: B) 

Class IIb 
1. AF catheter ablation may be considered for symptomatic long-standing (>12 

months) persistent AF refractory or intolerant to at least 1 class I or III 
antiarrhythmic medication, when a rhythm control strategy is desired (Level of 
Evidence: B) 

2. AF catheter ablation may be considered prior to initiation of antiarrhythmic 
drug therapy with a class I or III antiarrhythmic medication for symptomatic 
persistent AF, when a rhythm control strategy is desired. (Level of Evidence: C) 
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Pre-ablation assessment 
 

Prior to an ablation procedure all patients should undergo a 
12-lead ECG and/or Holter recording to demonstrate the nature 
of the arrhythmia, and a transthoracic echocardiogram to identify/ 
exclude underlying structural heart disease. Additional imaging 
studies, e.g. MRI or CT, demonstrate individual three-dimensional 
geometry and provide some quantification of atrial fibrosis. To 
lower the risk of thrombo-embolic events during any LA ablation 
procedure, an LA thrombus (usually within the LAA) should be 
excluded. Appropriate anticoagulation should be employed to 
‘bridge’ the time (≤48 h is recommended) between exclusion of 
LAA thrombus by TOE and the procedure itself. 



Technique 

Linear pulmonary vein isolation and 
circumferential pulmonary vein ablation 

Right atrial flutter ablation CTI 

Atrial tissue generating complex fractionated 
atrial electrograms (CFAEs) has been ablated 

radiofrequency ablation of ganglionic plexi as 
an add-on to PV isolation 



Follow-up considerations 
 

Anticoagulation. Initially post-ablation, LMWH or i.v. UFH 
should be used as a bridge to resumption of systemic 
anticoagulation, which should be continued for a 
minimum of 3 months although some centres do not 
interrupt anticoagulation for the ablation procedure.  

Thereafter, the individual stroke risk of the patient 
should determine whether oral anticoagulation should 
be continued.  

Discontinuation of warfarin therapy post-ablation is 
generally not recommended in patients at risk for 
stroke . 



Monitoring for atrial fibrillation 
recurrences 

An initial follow-up visit at 3 months, with 6 
monthly intervals thereafter for at least 2Y. 







Surgery Maze Procedures: 
Recommendations 

 
Class IIa 

1. An AF surgical ablation procedure is 
reasonable for selected patients with AF 
undergoing cardiac surgery for other 
indications. (Level of Evidence: C) 



Surgical ablation 

AF is an independent risk factor for poor 
outcome after cardiac surgery and is 
associated with higher perioperative mortality, 
particularly in patients with LVEF of .40%.  

Preoperative AF is a marker for increased 
surgical risk of mitral repair, and predicts late 
adverse cardiac events and stroke. 



Surgical incisions 
‘Cut-and-sew’ techniques are used to isolate the PVs, extending to 
the mitral annulus, right and LAAs, and coronary sinus. The technique 
is known as the ‘maze procedure’  
Freedom from AF is 75–95% up to 15 years after the procedure. 
 
In patients with mitral valve disease, valve surgery alone 
is unsuccessful in reducing recurrent AF or stroke, but a concomitant 
maze procedure produces similar outcomes compared with patients in 

sinus rhythm and has favourable effects on restoration of effective LA 
contraction. 

 
The procedure is complex, with risk of mortality and significant 
complications, and consequently has been sparsely adopted. 
 
Surgical PV isolation is effective in restoring sinus rhythm in permanent 
AF associated with mitral valve disease. 
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RACE 

Randomized TRIALS 
•Paroxysmal Atrial Fibirllation 2   

          (PAF2)  Eur Heart J ’02  

•Pharmacological Intervention in 
AF (PIAF) Lancet ’00. 

•Comparison of rate control and 
rhythm control in pts with AF 
(AFFIRM) NEJM ‘02. 

•Randomized trial of rate-control 
versus rhythm CTR in PeAF: the 
Strategies of Treatment of AF 
(STAF) JACC ‘03.  

•Effect of rate or rhythm control on 
QoL in PeAF: results from the Rate 
Control Versus Electrical Cardio-

version Study (RACE) JACC‘  04. 

•How to treat C-AF (HOT-CAFÉ`) 
  

New Dehli 



The original AFFIRM STUDY 



One year later… 

AFFIRM revisited… 

AFFIRM revisited… 

AFFIRM revisited… 










