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Concomitant Cox Maze IV with MVS 

Damiano et al. J Thorac CV Surg . 2011;141:113-21. 



Clinical Outcome of Maze Operation 

Ahlsson et al. Scand Cardiovasc J. 2012;46:212-8. 

Prasad et al. J Thorac CV Surg . 2003;126:1822-27. 



Clinical Outcome of Maze Operation 

Prasad et al. J Thorac CV Surg . 2003;126:1822-27. Cox J et al. J Thorac CV Surg . 1999;118:833-40. 
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Function of LA 

1. Conduit 

2. Reservoir 

3. Booster Pump 

 

Function of LAA 
1. Protect coronary artery 

2. Reservoir 

3. Booster pump 

4. Endocrine organ 



Mechanisms of AF 

Electrical Remodeling 
Ion Channel Remodeling 

AF beget AF 

APD & CV 

AF initiator & AF driver 

 

Structural Remodeling 
Atrial dilatation 

Atrial Fibrosis 

Gap junctional remodeling 

Matrix Remodeling 

 

Autonomic Neural Remodeling 
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Park JH, Pak HN, et al. Cardiovasc Pathol. 2012;110(3):373-7. 



HRS-EHRA-ECAS Expert Consensus Documents 
for Concomitant Surgical AF Ablation 

Calkins et al. Europace 2012 

IIb: Usefulness/ efficacy is less well established by evidence/ opinion. 

 “Maybe considered” 



Six RCTs for Maze in Mitral Surgery 

Deneke et al. Eur Heart J. 2002;23:558-66.    

Schuetz et al. Eur J Cardiothorac Surg. 2003;24:475-80.  

Carols et al. Circulation 2005;112[suppl I]:I-20~25.   

Doukas et al. JAMA. 2005;294:2323-29.    

Blomstrom-Lundqvist et al. Eur Heart J. 2007;28:2902-2908.  

Chevalier et al. Arch Cardiovasc Dis. 2009;102:769-75.   



Patient Characteristics 

Patient Age (yr) LAD (mm) EF (%) 

number maze+ maze- maze+ maze- maze+ maze- 

Deneke et al RF 15 vs 15 64.7 69.7 59.8 57.8 64 61 

Shuetz et al MW 23 vs 19 64.6 70.2 54.9 53.9 62.8 54.3 

Carols et al RF 42 vs 28 55.4 50.7 61.1 58.8 62.8 66.1 

Duokas et al RF 45 vs 44 67.2 67 58 60 NA NA 

Blomstrom et al Cryo 30 vs 35 69.5 65.6 61 58 53.5 57 

Chenvalier et al RF 22 vs 21 69.1 66.3 54.6 52.6 59.8 61.3 

mean 56.3 65.1 64.9 58.2 56.0 60.6 59.9 

SD 5.2 5.2 7.2 2.9 2.9 4.2 4.5 



MVS Outcomes 

MVR ACC (min) Complication (%) 

maze+ maze- maze+ maze- maze+ maze- 

Deneke et al 100 100 NA NA NA NA 

Shuetz et al 66.67 36.8 99.6 74 NA NA 

Carols et al 69.1 96.5 67.5 47.1 NA NA 

Duokas et al 23 29 70 64 32.7 37.5 

Blomstrom et al 30 20 87.4 84.4 38.2 11.4 

Chenvalier et al 45.5 80.9 93 74 18.2 14.3 

mean 55.7 60.5 83.5 68.7 29.7 21.1 

SD 28.6 36.0 14.2 14.1 10.4 14.3 



MVS Outcomes 

Pacemaker (%) Mortality (%) Maintain SR (%) 

maze+ maze- maze+ maze- maze+ maze- 

Deneke et al 6.7 6.7 NA NA 80 26.7 

Shuetz et al 12.5 0 4.2 5.3 80 33.3 

Carols et al 2.3 3.5 2.3 0 79.4 26.9 

Duokas et al 4.4 9.1 6.1 8.3 44.4 4.5 

Blomstrom et al 23.3 17.1 2.9 0 73.3 42.9 

Chenvalier et al 22.7 9.5 4.5 0 95.2 33.3 

mean 12.0 7.7 4.1 2.7 75.4 27.9 

SD 9.2 5.9 1.5 3.9 16.8 12.9 



RCT: Irrigation Tip RF Cox maze III  
in Mitral Surgery 
Carols et al. Circulation 2005;112[suppl I]:I-20~25. 



RCT: Additional maze in mitral surgery 

Deneke et al. Eur Heart J. 2002;23:558-66. 

SR rate 



RCT: Microwave in Open Heart Surg 
Schuetz et al. Eur J Cardiothorac Surg. 2003;24:475-80. 



Mini-maze 6mo Outcome 

Edgerton et al. J Thorac CV Surg. 2009;138:109-114. 



Outcome of Catheter Ablation 
Yonsei AF Ablation Cohort 



Overall inclusion, AAD resistant AF (n=397) 
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Won HY, Pak HN, et al. Int J Cardiol. 2012;[In Press] 
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RCT: Additional maze in mitral surgery 

Deneke et al. Eur Heart J. 2002;23:558-66. 



RCT: RF in Mitral Surgery 
Doukas et al. JAMA. 2005;294:2323-29. 



AF Correction Surgery: STS Natl’ Cardiac Database 

N=67,389. Gammie et al. Ann Thoracic Surg. 2008;85:909-15. 



AF Correction Surgery: STS Natl’ Cardiac Database 

N=67,389. Gammie et al. Ann Thoracic Surg. 2008;85:909-15. 



Questions for maze in MV Surgery 

Survival Benefit? 

Reduce Stroke? 

LA size limitation? 

High requirement of pacemaker? 

Rhythm Follow-up Strategy (ACC/AHA/ESC guidelines)? 

Cost Benefit? 

 

Reasons for Stroke prevention 

Restoration of LA function? 

Concomitant appendage resection? 

Anticoagulation effect? 

NO 

Mean LAD 57mm 

YES 

NO 

NO 

YES 



Pre-existing AF does not Worsen Survival of HF 
Framingham Heart Study 

Wang et al. Circulation 2003;107:2920-2925. 



Take-Home Message 

Concomitant maze operation during mitral valve surgery 
might be beneficial in preventing stroke, but increases OP 
time and cost. 

 

Rhythm control in significantly dilated LA accompanies high 
risk of AF recurrence or sinus node dysfunction without 
restoring atrial function. 

 

Rate control strategy might be reasonable strategy in patients 
with longstanding persistent AF and giant atria. 
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Minimally Invasive Maze Surgery 
Han et al. Circ Arrhyth EP. 2009;2:370-77. 



Mini-maze 6mo Outcome 

Edgerton et al. J Thorac CV Surg. 2009;138:109-114. 



Thoracoscopic Surgical Ablation 
Dallas Lesion Set 

Edgerton, Jackman et al. Heart Rhythm 2009;6:S64-S70. 



Overall inclusion, AAD resistant AF (n=397) 
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HRS-EHRA-ECAS Expert Consensus 
Documents for Surgical AF Ablation 

Calkins et al. Europace 2012 


