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1. Background

M Takigawa, et al. J Cardiovasc Electrophysiol. 2015 



LA-PV reconnection in 2nd ablation after PAF ablation

M Takigawa, et al. J Cardiovasc Electrophysiol. 2015 

No PV 

reconnection



AF recurrence free rate 

- The presence of non-PV AF foci was a significant 

clinical predictor of AF recurrence after the second CA

M Takigawa, et al. J Cardiovasc Electrophysiol. 2015 



Locations of non-PV AF foci

M Takigawa, et al. J Cardiovasc Electrophysiol. 2015 



D LIN, et al. J Cardiovasc Electrophysiol. 2015 



PVs at time of repeat ablation

D LIN, et al. J Cardiovasc Electrophysiol. 2015 
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Distribution of new non-PV triggers at time of the 

third or fourth ablations

D LIN, et al. J Cardiovasc Electrophysiol. 2015 

36 patients ( 20% )



Distribution of the non-PV triggers in first and second 

compared to third and fourth ablation.

D LIN, et al. J Cardiovasc Electrophysiol. 2015 



Additional ablation after PVI 

Where and how to ablate?





Recurrence of PAF after PVI

- Prospective, randomized trial

- Total 77 patients, redo procedure

- Repeat PVI, n=41

- PVI + anterior line, n=36

- FU of 12 months

Stephanie Fichtner et al. Europace 2015



Sinus rhythm off AAD after a FU of 12 months

Stephanie Fichtner et al. Europace 2015

SR with AAD off

PVI only, 63%

PVI + anterior line, 50%



LSPEAF

Rong Bai, et al. J Cardiovasc Electrophysiol. 2012 



PMI block vs Trigger ablation in perimitral AFL (redo)

Rong Bai, et al. J Cardiovasc Electrophysiol. 2012 



PMI block vs Trigger ablation in perimitral AFL (redo)

Rong Bai, et al. J Cardiovasc Electrophysiol. 2012 

RSR AF Atrial flutter 

Single PAC Atrial flutter 



Where and how to ablate?

- Only Linear line is not enough in redo procedure. 

- Find non-PV trigger foci



3 Steps for repeat ablation 

1. LA-PV reconnection

→ LA-PV reisolation

2. Recurred rhythm is AT or AFL. 

→ target ablation 

3. Then, find non-PV trigger foci .

→ trigger ablation 



Redo ablation data of

Seoul St. Mary’s hospital



Baseline characteristics of redo patients

Redo patients (N=106)

Male 86 (81.1%)

AF type

Paroxysmal 46 (43.4%)

Persistent 47 (44.4%)

Long standing persistent 13 (12.3%)

Left atrium size (mm) 41.9±12.1

CHADS2-Vasc score 1.5±1.4

0~1 61 (57.5%)

2~4 41 (38.7%)

> 4 4 (3.8%)

Recurred rhythm

AF 55 (51.9%)

Macro-reentry AT/Flutter 51 (48.1%)



PV reconnection

PV reconnection number 2.8±1.3

LSPV 78 (73.6%)

LIPV 73 (68.9%)

RSPV 72 (67.9%)

RIPV 70 (66.0%)

N=98 (92.5%)



Paroxysmal AF 

(n=46)

Persistent AF (n=60)

Recurred rhythm 

AF 36 (78.3%) 31 (51.7%)

Macro-reentry 

AT/Flutter

10 (21.7%) 29 (48.3%)

Ablation lesion

Posterior wall 15 (32.6%) 31 (51.7%)

Mitral isthmus 10 (21.7%) 23 (38.3%)

LOM 13 (28.3%) 17 (28.3%)

SVC 8 (17.4%) 13 (21.7%)

CTI 13 (28.3%) 21 (35.0%)

CFAE 1 (2.2%) 3 (5.0%)



Trigger foci in repeat procedure

- PV only 

: N=24 (22.6%)

- PV + non-PV foci 

: N=82 (77.4%)



Ablation lesion at redo procedure



Conclusions

1) PV reisolation is the most important site in AF 

ablation but only PV is not enough in redo 

procedure. 

2) The attempts to identify and eliminate non-PV 

triggers are important and support the role of 

multiple repeat procedures for AF recurrence



Thank you for your attention





Back up slides



Post wall ablation



Where is the true PV antrum ?

Emphasizing on map potential during Geometry



Location of Esophagus



Location of Esophagus



Roof dependent flutter



PosteriorAnterior 

Roof line : termination, BDB



PosteriorAnterior 

Roof line + Inferior line



Perimitral atrial flutter 



PosteriorPosterior 

MVI line : termination, BDB



PosteriorAnterior 

MVI line + Ant line



Ligament of Marshall



2. Ligament of Marshall : Persistent Left side SCV 

LAT AP



The course of ligament of 

Marshall



1) Sup remnants of  Persistent Left side SCV 



AF  termination



2) How to make perimitral block?  

1) Mitral valve isthmus line ablation 

2) Ant line ablation



Fluoroscopic-guided ablation

RAO LAO

- Patients who had still AF after PV isolation



(1) Mitral valve isthmus & LOM ablation



Abrupt AF  termination





1. Background

- End points of  redo AF ablation

1) PAF : CPVI only

CPVI + non PV foci , additional line, CFE

2) PEAF : CPVI only

CPVI + non PV foci , additional line, CFE



Steps for repeat ablation 

- Basic Rhythm

1) AF :

PV +,→ PVI→ AF:-,→ reinduction→ AFL, AF

→ Non PV foci, linear ablation → AF, AFL:-

PV - ,→Non PV foci →AF:-,→ reinduction

→AFL, AF → Non PV foci, linear ablation→AF, 

AFL:-



2) AFL

PV +,→ PVI→ AFL:-,→ reinduction→ AF, AFL

→ non PV foci, linear ablation → AF, AFL : -

PV - ,→linear abl, non PV foci →AfL :-, → 

reinduction →AF, AFL → non PV foci, linear 

ablation→AF, AFL : -


