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New England Journal of Medicine  1998; 339:659-666.	  
	  

Using multi-electrode catheter to map for atrial foci precipitating AF in 
45 patients with drug refractory PAF 
 

 -29 patients (62%) with one focus 
 

 -9 patients (20%) with 2 foci 
 

 -7 patients (16%) with more than 3 foci. 



Ectopic beats precipitating AF from RIPV & LSPV 

Haissaguerre et al.  NEJM  1998; 339:659-666.	  



PV ectopic beats precipitating AF 
-94% of ectopic beats originating from inside PVs 

-45% LSPV, 25% RSPV, 16% LIPV and 9% RIPV 

Haissaguerre et al.  NEJM  1998; 339:659-666.	  



Successful RF ablation of ectopic PV potential 

•  RF ablation was successful in 38 patients 

•  28 (62%) patients remained in sinus rhythm at 8 ± 6 month 
follow up  

Haissaguerre et al.  NEJM  1998; 339:659-666.	  



Circulation  2000; 102:2619-2628. 
 

-Anatomical approach guided by 3D electroanatomic mapping to 
perform circular lesions around the ostia of the PV to achieve PV 
isolation. 
 

-26 patients with drug resistant paroxysmal AF (14) and persistent AF 
(12)  



Circumferential PV Isolation 

Voltage Map 

Pre-ablation Post-ablation 

Pappone et al.  Circulation  2000; 102:2619-2628. 



Circumferential PV Isolation 

-In 9 of 14 patients who were in AF,  
SR was restored acutely during RF. 
 

-Complete PV isolation was documented 
In 79 of 104 PVs (76%). 
 

-At 9 ± 3 month F/U, 22 patients (85%)  
had no recurrence of AF with 62% off AAD. 
 

-Similar  suppression for both paroxysmal  
and persistent AF. 
 

-4% of significant pericardial effusion. 
  
	  

Pappone et al.  Circulation  2000; 102:2619-2628. 



Circulation  2004; 110:2090-2096. 
 

-Double Lasso technique to perform wide area circumferential ablation 
to isolate ipsilateral pair of PVs.  The goal was to isolate not just the 
PVs but also LA-PV junction. 
 

-41 patients with drug resistant and symptomatic paroxysmal AF 



Continuous Circular Lesions 

Ouyang et al.  Circulation  2004; 110:2090-2096. 



•  At 6 month follow up, 31 (76%) patients were free of AF. 

•  Recurrence of tachyarrhythmia occurred in 10 patients (24%). 

–  9 patients underwent repeated procedures and conduction gaps were found. 
–  During a median 131 ± 12 days of follow up, 8 patients were free of AF 

 

•  Procedure time was 246 ±  39 minutes with fluoroscopy time of 25.8 ± 10.3 
minutes. 

•  2 patients with acute pericarditits 

•  1 patient with RIPV stenosis 

•  Isolation of PVs and PV-LA junctions is important in preventing the 
initiation and maintenance of PAF. 

 

Ouyang et al.  Circulation  2004; 110:2090-2096. 

Continuous Circular Lesions 



Existing Catheter Isolation of PVs 



Existing Catheter Isolation of PVs 



Novel Multipolar Irrigated RF Ablation 
(nMARQ) Catheter 



Journal of Cardiovascular Electrophysiology  2014; 25:339-345. 
 

-Using nMARQ catheter with a single trans-septal puncture. 
 

-43 patients with drug symptomatic paroxysmal AF. 
 

-All patients underwent post procedure endoscopy and cerebral MRI 
 

-RF applications were 25 W and 45 °C in unipolar or 15 W and 45 °C 
for 60 seconds with cool flow at 60 cc/minute 



Deneke et al.  JCE 2014; 25:339-345. 



Deneke et al.  JCE 2014; 25:339-345. 

Effective PVI was achieved in 98% of targeted PVs 



Deneke et al.  JCE 2014; 25:339-345. 



Heart Rhythm 2014; 11:375-383. 
 

-Using nMARQ catheter with a single trans-septal puncture. 
 

-25 consecutive patients with drug symptomatic paroxysmal AF. 
 

-All patients underwent post procedure cardiac MRI to assess for PV stenosis 
 

-RF applications were 25 W and 45 °C in unipolar or 15 W and 45 °C for 60 
seconds with cool flow at 60 cc/minute 



Shin et al.  Heart Rhythm 2014; 11:375-383. 



Shin et al.  Heart Rhythm 2014; 11:375-383. 



Shin et al.  Heart Rhythm 2014; 11:375-383. 



Heart Rhythm 2014; 11:S518. 
 

-45 consecutive patients with drug refractory and symptomatic paroxysmal AF. 
 

-RF applications were 25 W and 45 °C in unipolar or 15 W and 45 °C for 60 
seconds with cool flow at 60 cc/minute 



Fassini et al.  Heart Rhythm 2014; 11:S518. 

 

-Procedure time 154 ± 46.7 minute and fluoroscopy time 25.3 ± 9.1 minutes. 
 

-One CVA and no cardiac tamponade. 



Summary  

•  PVI is effective in treating drug-resistant and symptomatic PAF. 

•  PVI is time consuming and technically challenging. 

•  PVI using nMARQ catheter is fast and effective. 

•  However, evidence of esophageal injuries and silent cerebral lesions is 
concerning. 

•  A phase III trial comparing nMARQ with ThermoCool catheters is 
enrolling. 


