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Does pre-procedure imaging help? 

• PV anatomy …….? 

• LA dimensions/volume …….? 

• Fibrosis 



DECAAF study: Extent of fibrosis predicts 
outcome after ablation 



Paroxysmal AF: What is the correct approach? 



Paroxysmal AF: What is the correct approach? 

Haissaguerre NEJM 1998 (339):659 

Non-PVI triggers initiating AF  

• Are very rarely seen 

• Are very difficult to locate with 3D mapping systems 

• Are impossible to map and ablate with single-shot 

technologies 

Empiric SVC isolation has the potential for phrenic 

nerve injury and SVC stenosis 



Persistent AF: What is the correct approach? 



Historical data 



Persistent AF: a meta-analysis? 

Lines may be worth doing   CFEs add no benefit  



Persistent AF: more recent meta-analysis 

10 studies 

6 CFAEs, 3 linear lesions, 1 both 

 

In comparison with PVI alone, the addition of CFAE ablation or left 

atrial linear lesions offered no significant improvement in arrhythmia-

free survival 

  

Adjunctive CFAE ablation was associated with significant increases 

and linear lesions non-significant increases in procedure and 

fluoroscopy times 



Persistent AF: confounding factors 

• How can we reliably assess 
the impact of adjunctive 
ablation when there is a 
high incidence of PV 
reconnection? 

 

• An ablation technology that 
has a 90% chance of 
permanently isolating each 
PV will only isolate all 4 PVs 
(0.9x0.9x0.9x0.9) = 66% of 
the time 



Persistent AF: confounding factors 

• Single procedure success rates test the ablation 
technology as well as the strategy 

 

• Multiple procedure success rates test the strategy 

 



Persistent AF: confounding factors – success? 



Persistent AF: Is PV isolation enough? Testing the strategy 

Freedom from ANY documented 

atrial arrhythmia >30s after 2 

procedures on or off AADs 

PVI only 

Freedom from AF/AT 

after 2 procedures ± 

AADS 

61% PVI 

50% PVI + CFAE 

48% PVI + linear lesions 

Repeat ablation 

performed in 

21% PVI 

26% PVI + CFAE 

33% PVI + linear lesions 



Persistent AF: Is PV isolation enough? Testing the strategy 



Should we do even more?:  (PVI + linear lesions) vs (PVI + linear lesions + CFEs) 

After multiple procedures and a 

mean follow up of 35 ± 5 months 

(minimum 12 months from final 

procedure), the success rate in the 

CFAE + LL arm was no different to 

the LL arm (80% vs 82% p=0.82)  

Wong KC, Betts TR, Circ A&E 2015 

Single procedure Multiple procedures 



The stepwise approach to ablate to sinus rhythm 

The Bordeaux “stepwise” approach: Patients who terminate with rotor ablation have 
a 76% incidence of further LA tachy requiring roof and MI lines. After a follow-up of 
more than 2 years, among all the patients ablated for persistent AF, 96% ultimately 
required a roof line and 86% a mitral line. Knecht, Eur Heart J, 2008 



CFAE ablation 



CFAE ablation: creating trouble for the future? 

• CFAE ablation results in 

diffuse scar, providing areas 

of block that facilitate re-

entry 

 

• CFAE ablation creates areas 

of slow conduction that 

facilitate re-entry 

 

• Perhaps the linear lesions 

are only needed because of 

the CFAE ablation?  

 

• If you don’t do CFE ablation 

you probably won’t need 

linear lesions 



The impact of extensive ablation on arrhythmia mechanisms 

Wong KC, Betts TR, Circ A&E 2015 

CFE ablation leads to a greater incidence of organised AT 

and promotes gap-related mitral isthmus and LA roof flutter 

CFAE = PVI, lines + CFAEs. Control = PVI + lines 



A more tailored approach: Low Voltage Areas 



A more tailored approach: Low Voltage Areas 



Other strategies: BIFA 

42% of persistent AF patients had no LVA 



Ablation of LVAs associated with electrograms >70% CL 

85 patients with persistent AF 

All underwent DCCV 10/52 before 

67 still in AF 

62 in AF after PVI who underwent 

mapping and ablation of LVAs 

66 pt control group PVI-only 



Other strategies: Box isolation of the posterior wall 



Mapping AFib 



Emerging tools to map AFib 
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Emerging tools to map AFib 



Emerging tools available to all 



Atrial fibrillation and obesity 

• 355 patients with Pa or Ps AFib and BMI > 27 

• Weight loss programme, target BMI of <25 

• Group 1 (135 pts) managed >10% , Group 2 (103 pts) 

3-9%, Group 3 (117 pts) <3% 

• Additional BP, IGT and sleep apnoea treatment 

• Independent rate and rhythm control with drugs and/or 

ablation 

• Primary outcome = AF burden using AF Severity Scale  

• Average of 4 year FU 

 

Without Rx With Rx 

G1 

G2 

G3 

G1 

G2 

G3 

13% 
22% 

46% 

38% 
59% 

76% 



AFib ablation, obesity and risk factor 
modification 

After multiple procedures RFM 87% AF-free, control 18% 



Summary: A suggested tailored, step-wise approach 

• After a ‘PVI alone’ procedure, only 21% will need to have a repeat 
ablation in the next 18 months STAR AF-2 

• Patients with persistent AF can legitimately be treated with balloon 
technologies, at least for their first procedure. For many this will be 
the only treatment they require 

• There is no additional benefit from performing adjunctive CFAE or 
linear lesion ablation to PVI, at least during the first procedure 

• A substrate-based approach, tailored to voltage +/- electrogram 
mapping, may potentially improve outcomes in those in whom PVI 
isn’t enough …. We await the larger trials 

• Don’t just burn the atria. Modify the substrate using lifestyle 
changes and risk factor modification 

• Primum non nocere. Doing more doesn’t mean doing better 



Summary: A suggested tailored, step-wise approach 

DURABLE 

PV 

ISOLATION 

Wait 

and 

see 

75-80% 

happy 

20-25% 

need 

more 

AT 

• 3D mapping 

• Linear lesions 

AF 

• Low voltage 

area ablation 

• Box lesion 

• Empiric linear 

lesions 

• Non-PV 

triggers 

• “Rotor” or 

CFAE 

mapping 

Lifestyle modifications 


