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Persistent AF – suboptimal long term 
success 

SINGLE PROCEDURE 
SUCCESS RATE 27% 

MULTIPLE 
PROCEDURE SUCCESS 
RATE* 79% 

395 patients, all persistent, recruited between 2007-8; *after median of 2.3+/-0.6 procedures 

Rostock et al. Circulation. 2011;122:2368-2377.  



First described by James Cox (1987) 

 

Numerous modifications  

 

Cox-Maze III procedure  

 the past surgical ‘gold’ standard 

 



Cox-Maze III – Long term 
results  

 Long-term results are excellent 

 Freedom from symptomatic AF > 90% 

at 10 years 

 Phone call follow-up to assess rhythm 

status 

 Midline sternotomy, multiple atrial 

incisions and CPB  

 Technically complex  

 Risk of morbidity  
 PPM 3..2% 

 Mortality (1.4%)  

 Effective but invasive  

 Reserved for those undergoing 

concomitant cardiac surgery. 



1st Description of Video-assisted Thoracoscopic (VATS) 
ablation - Wolf 2005 

 27 patients (18 PAF, 9 non-PAF) 

 Mini-thoracotomy (50 mm 
working port) 

 PVI & LAA exclusion using 
bipolar RF clamp 

 23 patients had > 3month F/U 

 91.3% were free of AF (including 
use of AAD) 

 Rhythm assessed by 12 lead ECG 
+ outpatient telemetry 

 

 



1st Description of Totally Thoracoscopic Surgical Ablation 
(SA) – Yilmaz 2008 

 

 Totally thoracoscopic surgical ablation (SA), using bipolar radiofrequency (RF) 
developed using video-assisted thoracoscopic (VATS) approach. 

 9 patients with PAF - PVI & LAA excision. 

 Technique shown to be feasible and safe.  

 9 months follow-up, 78% of patients were in SR as per Holter monitoring. 
 

 

 



Why Surgery? 

• Transmural lesions on a beating heart 

• Minimally invasive surgery 

– PVI, box lesion and other left sided lines 

– LAA exclusion/excision 

– Ganglionic plexi evaluation and destruction 



A review of Minimally Invasive AF 

Ablation 



What does not work in MI AF 

surgery 

• MW energy 

– 42% success with AAD at 12 months 

• High Intensity Focused Ultrasound (HIFU)  

– 33% success without AAD at 6 months 

• Unable to create transmural lesions on the 

beating heart 



What works? 

• Bipolar radiofrequency 

– Permanent transmural lesions on the beating heart 

• Pulmonary vein isolation plus additional left 

sided lines 

– Freedom from AF-AAD 
• 65-92% PAF 

• 67-80% persistent AF 

• Role of GP ablation and LAA 

exclusion/excision?? 



Surgical Complications 0-39% 

• Conversion to sternotomy 

• Bleeding 

• CVA: Stroke/TIA 

• Pulmonary Complications 

• Renal insufficiency 

• Phrenic nerve dysfunction 

• Liver damage 

• Brachial plexopathy 

• PPM 

• Pneumothorax 

• Pleural effusion 

• Pneumonia 

• Pulmonary embolism 

• Haemothorax 

• Respiratory distress 

• Prolonged ventilation 

• Re-intubation 





Metanalysis of TT Maze for lone AF  

• Fourteen studies, 1171 patients 

– Paroxysmal 46% (81%) 

– Persistent AF 23% (63%) 

– Long standing Persistent AF 31% (67%) 

• Pooled freedom from AF off AAD 

– 78% at 1 year 

– 77% at 2 years 

• On AAD 

– 84% at 1 year 

– 85% at 2 years 



Surgical complications? 



THORACOSCOPIC 
ABLATION 

 PVI 

 Roof and Inferior Line 

 Ganglionated plexi 

 LAA excision 

 Intraoperative testing of 
conduction block 

 

 

 

CATHETER ABLATION 

 PVI 

 Roof and MI line 

 CFE 

 CTI 

 Conduction block testing 

 

CASA-AF Lesion Sets 

Unpublished Data 



3-Month Follow-Up  
7 day Ambulatory ECG 

monitor 
AF Symptom Score / SF36 

Cardiac MRI 
 

6-Month Follow-Up  
7 day Ambulatory ECG 

monitor 
AF Symptom Score / SF36 
 

9-Month Follow-Up  
ECG & Ambulatory ECG 

monitor 
AF Symptom Score / 

SF36 
Cardiac MRI 

 

12-Month Follow-Up  
ECG & Ambulatory ECG 

monitor 
AF Symptom Score / 

SF36 

CASA-AF Follow-up 

Unpublished Data 



Endoscopic Ablation 

Right Side 
 

 

 

 

 

 

 

 

 

 

 

10 mm 

10 mm 

5 mm 



 

• 3 - 4 ports with insufflation 
• Two 5mm  
• One 10-12mm 
 
 
 

•   
 
 

Totally Thoracoscopic Ablation 



Endoscopic Ablation 
Left Side 

10 mm 

10 mm 

5 mm 









Catheter Ablation 
(n=25) 

 

Surgical 
Ablation 
     (n=26) 

 

P value 

Procedural time 
(mins) 

259±70  242±64  0.43 

Acute procedural 
success (%) 

24/25 (96%) 22/26 (85%) 0.97 

Inpatient stay 
(days) 

4.1±3  7.4±3  0.001 

CASA-AF Index Procedural Data  

Unpublished Data 



 
Endpoints 

 
Catheter Ablation 

(n=25) 
 

 
Surgical 
Ablation 
     (n=26) 

 

 
P value 

 
12 month  

Single procedure 
Freedom from AF/AT 

Off AAD 
 

 
 

8/25 (32%)  

 
 

19/26 (73%) 

 
 

0.003 

 
12 month  

Multi- procedure 
Freedom from AF/AT  

Off AAD 
 

 
 

15/25 (60%) 

 
 

20/26 (77%) 

 
 

0.19 

 12 month 
Clinical success 

Freedom from AF/AT 
+/- AAD 

 
14/25 (56%) 

 
19/26 (73%) 

 
0.20 

CASA-AF Outcome data 

Unpublished Data 



CASA-AF Major Complications 

Unpublished Data 



Consent 

• 1% risk of mortality 

• Surgery for symptom relief  

• “Benign disease” 



Patient Experience 

• Positive 

• QoL score improvements  

– Surgery 9/10  

– Catheter ablation 2/10 



Learning Curve 

• Dissecting into the oblique and transverse 

sinuses 

• Encircling the pulmonary veins 

• How many centres? 

• 1-2 surgeons per centre? 







Hybrid Procedure 

• Minimally invasive epicardial and percutaneous 

endocardial ablation 

• EP mapping for completeness and “touch up” 

• Mitral Isthmus line 

– Circumflex coronary artery 

– Coronary sinus position 

– Poor visualization 

• Oesophagus/ phrenic protected 

• No risk of tamponade 

• Reduced risk of emboli by reducing endocardial ablation 



Conclusions 

• Thoracoscopic AF ablation is effective 

– Transmurality 

– Durability 

– GP ablation and LAA exclusion 

• Efficacy maintained at mid term follow up 

• Low complication rates 



Future Developments 

• Is the future hybrid? 

– Reimbursement for non hybrid TT maze 

– Staged hybrid at 3 months 

 

• Untapped potential? 

 

 


