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                    Abstract
Background
Various strategies have been used for atrial fibrillation (AF) ablation. It is unclear whether adding linear lesions to pulmonary vein (PV) isolation has significant advantages.
Objectives
We assessed the clinical benefit of adding linear lesions in patients undergoing PV isolation for AF.
Methods
One hundred patients (63 male and 37 female; mean age of 59 ± 11 years) with documented paroxysmal AF were included in the study. Patients were randomized into two groups. The first group underwent PV isolation alone. The second group underwent PV isolation and had two linear lesions created; one line between the superior PVs, and a second line from the left inferior PV to the mitral valve annulus. Patients’ clinical progress after the ablation was evaluated and compared at 1, 3, and 9 months after their respective ablation procedures.
Results
The linear lesions group maintained sinus rhythm and had fewer symptoms than the lone PV isolation group (86 vs. 58%, respectively) (p < 0.05) at 1 month. At 9 months, when patients who reverted to AF underwent additional management to regain sinus rhythm (90 vs. 82%, respectively) (p = NS), there was no statistical difference between the groups regarding the use of antiarrhythmics, the need for electrical cardioversion, and subjective improvement.
Conclusion
The addition of linear lesions to PV isolation more effectively achieved sinus rhythm initially and fewer patients required additional management to maintain their rhythm when compared to patients who underwent lone PV isolation. However, at 9 months, the overall results were similar in both groups.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Sequential versus optimized pulmonary vein isolation for paroxysmal atrial fibrillation: a pilot study
                                        
                                    

                                    
                                        Article
                                        
                                         29 October 2021
                                    

                                

                                Xiao-gang Guo, Jian Ma, … Shu Zhang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comparison of the empirical linear ablation and low voltage area-guided ablation in addition to pulmonary vein isolation in patients with persistent atrial fibrillation: a propensity score-matched analysis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 January 2022
                                    

                                

                                Noriyuki Suzuki, Shinji Kaneko, … Toyoaki Murohara

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effective contact and outcome after pulmonary vein isolation in novel circular multi-electrode atrial fibrillation ablation
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 October 2016
                                    

                                

                                P. Gal, T. J. Buist, … A. Elvan

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Haissaguerre, M., Jais, P., Shah, D. C., Takahashi, A., Hocini, M., Quiniou, G., et al. (1998). Spontaneous initiation of atrial fibrillation by ectopic beats originating in the pulmonary veins. New England Journal of Medicine, 339, 659–666.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Chen, S. A., Hsieh, M. H., Tai, C. T., Tsai, C. F., Prakash, V. S., Yu, W. C., et al. (1999). Initiation of atrial fibrillation by ectopic beats originating from the pulmonary veins: Electrophysiological characteristics, pharmacological responses and effects of radiofrequency ablation. Circulation, 100, 1879–1886.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Pappone, C., Rosanio, S., Oreto, G., Tocchi, M., Gugliotta, F., Vicedomini, G., et al. (2000). Circumferential radiofrequency ablation of pulmonary vein ostia: A new anatomic approach for curing atrial fibrillation. Circulation, 102, 2619–2628.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Oral, H., Knight, B. P., Tada, H., Ozaydin, M.,Chugh, A., Hassan S., et al. (2002). Pulmonary vein isolation for paroxysmal and persistent atrial fibrillation. Circulation, 105, 1077–1081.
Article 
    PubMed 
    
                    Google Scholar 
                

	Marchlinski, F. E., Callans, D., Dixit, S., Gerstenfeld, E. P., Rho, R., Ren, J. F., et al. (2003). Efficacy and safety of targeted focal ablation versus PV isolation assisted by magnetic electroanatomic mapping. Journal of Cardiovascular Electrophysiology, 14, 358–365.
Article 
    PubMed 
    
                    Google Scholar 
                

	Ernst, S. Ouyang, F., Lober, F., Antz, M., & Kuck, K. H. (2003). Catheter-inducted linear lesions in the left atrium in patients with atrial fibrillation: An electroanatomic study. Journal of the American College of Cardiology, 42, 1271–1282.
Article 
    PubMed 
    
                    Google Scholar 
                

	Cappato, R., Calkins, H., Chen, S. A., Davies, W., Iesaka, Y., Kalman, J., et al. (2005). Worldwide survey on the methods, efficacy, and safety of catheter ablation for human atrial fibrillation. Circulation, 111, 1100–1105.
Article 
    PubMed 
    
                    Google Scholar 
                

	Pappone, C., Santinelli, V., Manguso, F., Vicedomini G., Gugliotta F., Augello G., et al. (2004). Pulmonary vein denervation enhances long-term benefit after circumferential ablation for paroxysmal atrial fibrillation. Circulation, 109, 327–334.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nademanee, K., McKenzie, J., Kosar, E., Schwab, M., Sunsaneewitayakul, B., Vasavakul T., et al. (2004). A new approach for catheter ablation of atrial fibrillation: Mapping of the electrophysiologic substrate. Journal of the American College of Cardiology, 43, 2044–2053.
Article 
    PubMed 
    
                    Google Scholar 
                

	Cappato, R., Negroni, S., Pecora, D., Bentivegna, S., Lupo, P. P., Carolei, A., et al. (2003). Prospective assessment of late conduction recurrence across radiofrequency lesions producing electrical disconnection at the pulmonary vein ostium in patients with atrial fibrillation. Circulation, 108, 1599–1604.
Article 
    PubMed 
    
                    Google Scholar 
                

	Jais, P., Hocini, M., Hsu, L. F., Sanders, P., Scavee, C., Weerasooriya, R., et al. (2004). Technique and results of linear ablation at the mitral isthmus. Circulation, 110, 2966–3002.
Article 
    
                    Google Scholar 
                

	Hocini, M., Jais, P., Sanders, P., Takahashi, Y., Rotter, M., Rostock, T., et al. (2005). Techniques, evaluation, and consequences of linear block at the left atrial roof in paroxysmal atrial fibrillation: A prospective randomized study. Circulation, 112, 3688–3696.
Article 
    PubMed 
    
                    Google Scholar 
                

	Sra, J., Krum, D., Malloy, A., Vass, M., Belanger, B., Soubelet, E., et al. (2005). Registration of three-dimensional left atrial computed tomographic images with projection images obtained using fluoroscopy. Circulation, 112, 3763–3768.
Article 
    PubMed 
    
                    Google Scholar 
                

	Ector, J., De Buck, S., Adams, J., Dymarkowski, S., Bogaert, J., Maes, F., et al. (2005). Cardiac three-dimensional magnetic resonance imaging and fluoroscopy merging: A new approach for electroanatomic mapping to assist catheter ablation. Circulation, 112, 3769–3776.
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Electrophysiology Laboratories, Aurora Sinai/Aurora St. Luke’s Medical Centers, University of Wisconsin School of Medicine and Public Health, Milwaukee Clinical Campus, Milwaukee, WI, USA
Imran Sheikh, David Krum, Ryan Cooley, Anwer Dhala, Zalmen Blanck, Atul Bhatia, Vikram Nangia, Masood Akhtar & Jasbir Sra

	2801 W. Kinnickinnic River Pkwy #777, Milwaukee, WI, 53215, USA
Jasbir Sra


Authors	Imran SheikhView author publications
You can also search for this author in
                        PubMed Google Scholar



	David KrumView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ryan CooleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anwer DhalaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zalmen BlanckView author publications
You can also search for this author in
                        PubMed Google Scholar



	Atul BhatiaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Vikram NangiaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masood AkhtarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jasbir SraView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Jasbir Sra.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Sheikh, I., Krum, D., Cooley, R. et al. Pulmonary vein isolation and linear lesions in atrial fibrillation ablation.
                    J Interv Card Electrophysiol 17, 103–109 (2006). https://doi.org/10.1007/s10840-006-9066-9
Download citation
	Received: 04 August 2006

	Accepted: 29 November 2006

	Published: 23 February 2007

	Issue Date: November 2006

	DOI: https://doi.org/10.1007/s10840-006-9066-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Atrial fibrillation
	Ablation procedures
	Pulmonary vein isolation
	Linear lesions








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.227.192.83
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    