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Case of mitral isthmus flutter

Wonkwang university school of medicine and hospital
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Cox-maze procedure for compartmentalize the atria

Wonkwang university school of medicine and hospitalJ Thorac Cardiovasc Surg. 1991 Apr;101(4):569-83

Concept of atrial transection “ MAZE”



Cox-maze procedure for compartmentalize the atria

Wonkwang university school of medicine and hospitalJ Thorac Cardiovasc Surg. 1991 Apr;101(4):569-83



Evidence for a Left Atrial “Isthmus”

Wonkwang university school of medicine and hospital

Observation of change in the atrial activation sequence during RFCA 

of left accessory pathway (AP) ablation

J Cardiovasc Electrophysiol. 2001 Jul;12(7):744-9.



Feasibility of Catheter ablation of the mitral isthmus

Wonkwang university school of medicine and hospital

Catheter ablation of the mitral isthmus is associated with a high cure 

rate for paroxysmal AF.

Circulation. 2004;110:2996-3002. 
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Mechanisms associated with mitral isthmus 

block

Blocking  of macroreentry circuit and focal triggers

Modification of mother rotor

Modulation of autonomic nervous innervation

Elimination of arrhythmogenic trigger form VOM

Wonkwang university school of medicine and hospital



Catheter Ablation of Long-Lasting Persistent Atrial Fibrillation:

Critical Structures for Termination

Wonkwang university school of medicine and hospital

Termination of persistent AF can be 

achieved in 87% of patients by catheter 

ablation

Haissaguerre M et al/Cardiovasc Electrophysiol. 2005 Nov;16(11):1125-37



Catheter Ablation of Long-Lasting Persistent Atrial Fibrillation:

Clinical Outcome and Mechanisms of Subsequent Arrhythmias

Wonkwang university school of medicine and hospital

long-lasting persistent AF associated with acute AF termination achieves

medium to long-term restoration and maintenance of sinus rhythm in 95% of 

patients

Haissaguerre M et al/J Cardiovasc Electrophysiol. 2005 Nov;16(11):1138-47.



Mother rotors and fibrillatory conduction: a mechanism of atrial

fibrillation

Wonkwang university school of medicine and hospital

stable, self-sustained rotors with  high frequency activation in AF model

Cardiovasc Res. 2002 May;54(2):204-16.



Rotor mapping and ablation to treat atrial fibrillation

Wonkwang university school of medicine and hospital

Distribution of rotors

Curr Opin Cardiol. 2015 Jan; 30(1): 24–32.



PV Denervation Enhances Long-Term Benefit After Circumferential 

Ablation for PAF

Wonkwang university school of medicine and hospital

adjunctive CVD during CPVA 

significantly reduces recurrence of AF 

at 12 months

Pappone C et al. Circulation. 2004 Jan 27;109(3):327-34



Gross and Microscopic Anatomy of the Human Intrinsic

Cardiac Nervous System

Wonkwang university school of medicine and hospital

most of ganglia being located on the posterior surfaces of the atria 

and superior aspect of the ventricles.

Anat Rec. 1997 Feb;247(2):289-98



Vein of Marshall Activity During Sustained Atrial Fibrillation

Wonkwang university school of medicine and hospital

Ectopic activity with complex local electrogram originating from VOM 

is commonly seen in patients with sustained AF.(NICM).

J Cardiovasc Electrophysiol, Vol. 17, pp. 839-846, August 2006



The ligament of Marshall as a parasympathetic conduit

Wonkwang university school of medicine and hospital

LOM contains a predominance of cholinergic nerve fibers. fibers 

arising from the LOM innervate surrounding structures

Am J Physiol Heart Circ Physiol. 2007 Sep;293(3):H1629-35.. 



The ligament of Marshall as a parasympathetic conduit

Wonkwang university school of medicine and hospital

Ablation of the LOM significantly attenuated effective refractory 

period shortening at distant sites

Am J Physiol Heart Circ Physiol. 2007 Sep;293(3):H1629-35.. 
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Changes in AFCL and Inducibility During Catheter Ablation and Their 

Relation to Outcome

Wonkwang university school of medicine and hospital

Linear ablation results in a decline in AF frequency, with a magnitude 

correlating with termination of AF and prevention of inducibility

Circulation. 2004;109:3007-3013



Left atrial linear lesions are required for successful treatment of 

persistent atrial fibrillation

Wonkwang university school of medicine and hospital

Although persistent AF can be terminated by catheter ablation 

without linear lesions majority will require linear lesions for macro re-

entrant AT.

European Heart Journal (2008) 29, 2359–2366, Bordeaux Gr 



Effect of linear ablation on spectral components of atrial

fibrillation

Wonkwang university school of medicine and hospital

Elimination of spectral components of AF by targeted linear ablation 

suggests that spectral components may indicate site-specific ATs 

that coexist with AF despite a lower frequency than the DF of AF.

Heart Rhythm 2010;7:1732–1737. 



Long-Term Clinical Results of 2 Different Ablation Strategies in 

Patients With Paroxysmal and Persistent Atrial Fibrillation

Wonkwang university school of medicine and hospital

PVI isolation plus LL is superior to the PVI strategy in maintaining SR 

without antiarrhythmic drugs after procedures 1 and 2 both in 

paroxysmal and persistent AF.

Circ Arrhythmia Electrophysiol. 2008;1:269-275. 

1st procedure 2nd procedure



Pulmonary Vein Isolation Versus Defragmentation: The CHASE-AF 

Clinical Trial

Wonkwang university school of medicine and hospital

A stepwise approach aimed at AF termination does not seem to 

provide additional benefit over PVI alone in patients with persistent 

AF

J. Am. Coll. Cardiol. 2015, 66, 2743–2752
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Recovery of MI Conduction Leads to the Development of Macro-

Reentrant Tachycardia After Left Atrial Linear Ablation for AF

Wonkwang university school of medicine and hospital

MI conduction had recovered in 38 of 52 patients. 

recovery of MI conduction is common and may lead to LAT after left 

atrial linear ablation for AF.

Circ Arrhythm Electrophysiol. 2011;4:832-837. 



Where to draw the mitral isthmus line in catheter ablation of atrial 

fibrillation: histological analysis

Wonkwang university school of medicine and hospital

local cooling by atrial arteries and veins may complicate the creation 

of conduction block in the mitral isthmus.

European Heart Journal (2005) 26, 689–695



Anatomic Characteristics of the Left Atrial Isthmus in

Patients with Atrial Fibrillation: Lessons from CT

Wonkwang university school of medicine and hospital

The LA isthmus was longer in the AF patients. The morphology of the 

isthmus was variable. Compared with the lateral isthmus, the medial 

isthmus was longer and had more ridges.

J CardiovascElectrophysiol, Vol. 17, pp. 1274-1278,



Confirming bidirectional block

Wonkwang university school of medicine and hospitalIndian Pacing and Electrophysiology Journal 12 (4): 152-170 (2012)



Need for blocking epicardial connection

Wonkwang university school of medicine and hospitalIndian Pacing and Electrophysiology Journal 12 (4): 152-170 (2012)



Completion of Mitral Isthmus Ablation Using a Steerable

Sheath:

Wonkwang university school of medicine and hospital

The MI block could be achieved in the majority of patients by using a 

steerable sheath. 

J Cardiovasc Electrophysiol, Vol. 22, pp. 1331-1338, December 2011



Balloon occlusion of the distal coronary sinus facilitates mitral

isthmus ablation

Wonkwang university school of medicine and hospital

Balloon occlusion of the CS during mitral isthmus ablation is feasible 

and safe. It significantly reduces ablation time and the need for CS 

ablation to achieve mitral isthmus block.

Heart Rhythm 2011;8:833– 839



Case report: Cryoballoon ablation of the mitral isthmus using a

novel mapping system

Wonkwang university school of medicine and hospitalPacing Clin Electrophysiol. 2019;1–4.. 



Pulsed-field ablation for the treatment of left atrial reentry

tachycardia

Wonkwang university school of medicine and hospitalJournal of Interventional Cardiac Electrophysiology.. 
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