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Prevalence of AF 

• AF is the most common cardiac dysrhythmia  

 treated in clinical practice: 

– 1~2% of all population 

• Increasing with advancing age 

– from ,0.5% at 40–50 years, to 5–15% at 80 years 

• Its prevalence continues to increase  at  a  rapid  

rate 

– at least 2.5 folds in the next 50 years 
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Prevalence of AF 
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AF with Mitral Valve Disease 

• Incidence: 50% 

• MV surgery alone: remain 70 ~ 80% 

• Survival benefit: JAMA 2005;294:2323-9 

• Freedom from AF after Maze op: increase but 

sinus rhythm restoration rate:46-95% 

• LA alone vs biatrial:  

– LA alone: paroxismal AF, no need for RA incision 

– Results ? 
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Consequences of AF 

• Morbidity and Mortality 

– 2-fold increase in risk of mortality 

– 5-fold increase in risk of stroke  

             associated with more severe stroke   

– increase hospitalization  

– promotes heart failure (due to LV dysfunction) 

          worsen a patient’s overall prognosis    

• Quality of Life 

– QoL may be considerably impaired due to risk of 

exacerbation of symptoms 
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Classification of AF 

 First detected AF 

 영속성 심방세동
Permanent AF 

(irreversible) 

 지속성 심방세동  

Persistent AF 

(Not self- terminating) 

> 7 days 

 발작성 심방세동 

Paroxysmal AF 

 (Self- terminating) 

≤ 7 days (most <24hr) 

Recurrent : two or more episode 

Longstanding persistent AF: continuous AF of greater than one-year duration 



Guideline-Based AF Treatment Options 

Fuster V, et al. J Am Coll Cardiol. 2006;48(4):854-906. 

Rhythm Control 

Pharmacologic 

Class IA  
Class IC 
Class III 
-blockers 
Dronedarone 

Nonpharmacologic 

Catheter ablation 
Pacing 
Surgery  
Implantable 

devices 

Stroke/Embolism 
 prevention 

Pharmacologic 
• Warfarin 
• Aspirin +/- clopidogrel 
• Direct Thrombin inhibitor 
• Factor Xa inhibitor 

 

Nonpharmacologic 
• Removal/isolation 

LA appendage closure 

Rate Control 

Prevent 
remodeling 
(‘Upstream Tx’) 

CCBs 
ACE-Is, ARBs 
Statins 
Fish oil 

Pharmacologic 
• CCBs 
• -blockers 
• Digitalis 
• Amiodarone 
• Dronedarone 

 

Nonpharmacologic 
• Ablation and pace 
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Rate Control vs Rhythm Control 

• AF-CHF trial: no difference 

N Engl J Med. 2008;358(25):2667. 
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Prevention of Thromboembolism 

 



Choice of Anticoagulant 

Yes 

Atrial fibrillation 

Valvular AF* 

<65 years and lone AF (including females) 

Assess risk of stroke 
CHA2DS2-VASc score 

No antithrombotic 
therapy  

Oral anticoagulant therapy 

NOAC VKA 

0 1 

No (i.e. nonvalvular) 

Yes 

No 

≥2 

ESC guideline, 2012 

Assess bleeding risk  
(HAS-BLED score)  

Consider patient values and 
preferences 



CHA2DS2VASc score for further refinement 



CHA2DS2VASc score and antithrombotics 



HAS-BLED bleeding risk score 

Letter Clinical characteristic Points awarded 

H Hypertension 1 

A Abnormal renal and liver 
function (1 point each) 

1 or 2 

S Stroke 1 

B Bleeding 1 

L Labile INRs 1 

E Elderly (e.g. age >65 years) 1 

D Drugs or alcohol (1 point each) 1 or 2 

Maximum 9 points 

* a score of ≥3 indicates ‘high risk 
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Pathophysiology 1 

• Triggers: initiation of AF 

– Pulmonary veins and left atrium 

• 94% of paroxymal Af (Haissaguerre et al.) 

• Two types with different electric properties are juxtaposed. 

– Posterior wall of left atrium 

– SVC, Marshall vein and coronary sinus 
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Pathophysiology 2 

• Substrate: maintenance of AF 

– Structural abnormalities 

• Atrial dilatation 

• Lower mean atrial voltage 

– Conduction abnormalities 

• Prolongation of conduction times 

• Longer P wave duration and slow conduction 

– Impaired sinus node 

 



Persistent AF: Different disease from PAF 

Mayo Clin Proc. 2009 July;84(7):643-662. 
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Pathophysiology 3 

• Modulating factors 

– Inflammation 

• C-reactive protein (CRP) 

• Equivocal and limited 

– Parasympathetic nerves 

– Sympathetic nerves 

• Pulmonary veins are primary location for entry of vagal 

nerves into the LA 

– Ganglionated plexus 
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Surgical vs Catheter 

• Controversial 

• Surgical >> Catheter ? 

• Surgical indication  

– Symptomatic AF patients undergoing cardiac surgery (IIA-A) 

– Asymptomatic AF patients undergoing cardiac surgery in whom the 

ablation can be performed with minimal risk (IIB-C) 

– Stand-alone AF who have failed catheter ablation in whom minimally 

invasive surgical ablation is feasible (IIB-C) 

– Adult congenital reoperation for TGA 

– MV disease 



2015 Arrhythmia Surgery 

Maze Operation 

• The first curative approach to AF 

• Atrial segmentation impeding deployment of 

reentant waves 
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Concept of Maze Op. 
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Maze I 

• Sinus node dysfunction 
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Maze II 

• SVC transsection 
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Maze III 

• Gold standard, cut-and-saw 
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Maze IV 

• Simplified ablation assisted procedure 
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Choice of Lesion Set 
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Alternative Energy source 

• Transmurality vs collateral injury 

– Heat sink or cooling sink 

• Cryo 

• Radiofrequency 

– Uni 

– Bi 

– Irrigated 

• Microwave 

• Laser 

• Focused US 
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Minimally Invasive Technique 

• Beating heart (without CPB), epicardial 

– Robotic 

– Throacoscopic  

– Mini-thoracotomy 

• Hybrid: epicardial surgcial ablation +  

        endocardial catheter ablation 

 

• Mini-maze:  

– PVI + LA isthmus & coronary sinus + RA isthmus 

• PVI, LA appendage resection 
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PVI 
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Freedom From AF 
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Other AF Surgery 

• Historical 

– Left atrial isolation: 1980, Williams et al 

– Corrido technique: 1985, Guiraudon et al 

– Mini-maze:  

– PVI 

– Radial approach: experimental 
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Results 

• Success rate: about 90% 

 

• When ? 

– Last rhythm 

– At 6m, 1yr, etc 

– Time related event 

• With AAD or not 

• Without AF or resortration of sinus rhythm 

• 24hr holter or long-term monitoring or EKG only 
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Risk Factors for Recurrence 

• Huge LA 

• Fine fibrillation wave 

• Duration of AF 

• Old age 

• Fibrosis 

• Recurrence of MV disease 
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Comments 

• Without AF ≠ restoration of atrial activity 

 

• Survival benefit ? 

• Risk of thromboembolism ? 


