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What type of Atrial Fibrillation

» Paroxysmal

» Persistent (> 7 days)

» Long-standing persistent (> 1 year)
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Limitations of Catheter Ablation Beyond PVI
Need to Address Chronic Progressive Disease 

High Late Recurrence Rate (VLR) in Successfully ablated patients (e.g. SR off AADs @ 1 year).  
•Persistent patients recur at a much higher rate than paroxysmal.  
•Patients with multiple risk factors also have a much higher recurrence rate.

Steinberg JS.  Very long-term outcome after initially successful catheter ablation of atrial fibrillation. Heart Rhythm2014;11:771–776.



Most Common Locations of Fibrosis in Left Atrium

Extends from LIPV Inferiorly and Medially Along Posterior LA

Figure 4. Statistical distribution of atrial enhancement over 
the LA wall.  Three-dimensional maps displaying the 
likelihood of DE over the LA wall template are shown in 
posterior (1st column) and anterior (2nd column) views in the 
4 following clinically relevant subpopulations: no SHD and no 
AF (1st row, N = 55), SHD and no AF (2nd row, N = 75), 
paroxysmal AF (3rd row, N = 34), and persistent AF (4th row, 
N = 26). DE = atrial delayed enhancement; LA = left atrium; 
SHD = structural heart disease; AF = atrial fibrillation.

Movement of left ventricle during contraction 
may cause atrial stretch at anchor locations (e.g. 
pericardial reflections).

Cochet H, et al. Age, Atrial Fibrillation, and Structural Heart Disease Are the Main Determinants of Left Atrial 
Fibrosis Detected by Delayed-Enhanced Magnetic Resonance Imaging in a General Cardiology Population. J 
Cardiovas Electrophysiol, Vol. 26, pp. 484-492, May 2015





Catheter Ablation Effectively Isolated the PVs
Electroanatomic Map of Cryoballoon Lesion Set

Courtesy of Dr. Kevin Makati
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High Strain Gradients Lead to Atrial Remodeling
Change in Conduction Due to Fibrosis Produces Substrates

High strain gradients lead to 
atrial stretch & fibrosis

Fibrosis (adapted from 
published enhanced MRI 
data)

Potential arrhythmogenic 
wavefronts

Epicardial Lesions of 
Convergent Procedure

Endocardial Lesions of 
Convergent Procedure

Pericardial Reflections

Movement During LV Contraction
(e.g. Axial Displacement & 
Counterclockwise Rotation)

Displacement of Heart Due to Obesity, 
Cardiomyopathy…



Catheter Ablation Effectively Isolated the PVs
Electroanatomic Map of Cryoballoon Lesion Set

Courtesy of Dr. Kevin Makati
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1.) Sorgente A, Tung P, Wylie J, Josephson ME.  Six year follow-up after catheter ablation of atrial fibrillation: a palliation more than a true cure.  Am J Cardiol.  2012;109:1179-1186.  
2.) Tilz RR, et al. Catheter ablation of long-standing persistent atrial fibrillation: 5-year outcomes of the Hamburg sequential ablation strategy.  J Am Coll Cardiol. 2012; doi:10.1016/j.jacc.2012.04.060.
3.) Gersak B, et al.  Low rate of atrial fibrillation recurrence verified by implantable loop recorder monitoring following a Convergent epicardial and endocardial ablation of atrial fibrillation.  JCE.  2012;23:1059-1066.
4.) Gersak B, et al. Prospective Reveal XT Outcomes for the Convergent Atrial Fibrillation Ablation Procedure.  Boston AF Symposium.  2014:Jan 9-11, Orlando, FL.

Evidence Based Outcomes for Posterior Silencing
Ability to Manage Patients Clinically

CONVERGENT

YEARS



Evidence Based Outcomes for Posterior Silencing
Leveraging Best Practices for Standardization

Convergent Procedure Outcomes
Sinus Rhythm & Repeat Ablation Procedures

Published Convergent Articles / Presentations
1. Civello, K, et al.  J Innov CRM. Sept 2013:1-7. Epub
2. Gilligan DM, et al. J Innov CRM. Oct 2013;1-8. Epub
3. Gersak B, et al. J Thor Cardiovasc Surg. 2014;147:1411-6.
4. Robinson MC, et al.  EP Lab Digest. 2012;13(6):34-36.
5. Gersak B, et al..  JCE. 2012;23:1059-1066.
6. Olson J, et al. Boston AF Symposium.  January 2012.
7. Golden K, et al. HRS Scientific Sessions.  May 2012.
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Catheter Ablation Outcomes
Sinus Rhythm & Repeat Ablation Procedures

Published Catheter Ablation Articles / Presentations
1. Packer, et al.  ACC Scientific Sessions.  March 15, 2010.
2. Weerasooriya R, et al.  J Am Coll Cardiol.  2011;57:160-6.
3. Boersma LVA, et al.  Circulation.  2012;125(1):23-30.
4. Sorgente A, et al. Am J Cardiol.  2012;109:1179-1186.
5. Packer, et al.  ACC Scientific Sessions.  March 15, 2010.
6. Tilz RR, et al. J Am Coll Cardiol. 2012; doi:10.1016/j.jacc.2012.04.060.
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CONVERGE IDE Study 
Convergence of Epicardial & Endocardial RF Ablation for The Treatment of 

Symptomatic Persistent AF

Study Design

•Multi-center, prospective, open label pivotal study

•Randomized 2:1 (convergent procedure : standalone catheter ablation)  

•15 US Sites, 2 OUS sites

•153 patients

•Post procedure follow-up @ 12 months

•Long-term monitoring follow-up @ 18 months

•Annual phone follow-up @ 2, 3, 4, 5 years Epi-Sense-AF™ Guided Coagulation System (For 
Investigational Use Only)
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Lessons from Surgical Ablation

Cox Maze IV
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Lessons from Surgical Ablation

Cox Maze IV
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Conclusions

• Persistent or Long standing persistent patients difficult to treat

• Beyond Pulmonary Vein triggers, persistent patients have fibrosis and re-
entrant circuits

• Hybrid ablation techniques Significantly improve outcomes

• Silencing the posterior left atrial wall 

• Hybrid ablation is a safe minimally invasive method of silencing posterior 
wall and improving outcomes

• Hybrid Maze (bilateral thoracoscopic lesion set with trans-catheter mitral 
and tricuspid lines) re-creates the Cox-Maze IV lesion set

• Potential for true hybrid maze to improve outcomes even more.


