
Atrial Fibrillation: Catheter Ablation –
Four Questions: Who? When? How? 

Results? Special Considerations!

Francis Marchlinski, MD
Richard T and Angela Clark President’s Distinguished Professor

Director Cardiac Electrophysiolgy
University of Pennsylvania Health System

Philadelphia, PA
Francis.marchlinski@uphs.upenn.edu



Disclosure of Relationships

Francis E. Marchlinski, MD, 
Consulting Fees/Honoraria: Abbot/St Jude Medical, 
Biotronik, Biosense Webster, Inc.,Infobionics,  
Medtronic, Inc., Boston Scientific Corp.

Research Grants: Medtronic, Inc., Abbot/St. Jude 
Medical, Biosense Webster, Inc. 



The image part with relationship ID rId13 was not found in the file.

Atrial Fibrillation 
Patient Selection/Ablation Outcome: AF Classification

• Paroxysmal
– Duration: < 7 days
– Usually spontaneous termination/early cardioversion

• Persistent??
– Duration: > 7 days – 1 year
– Cardioversion: pharmacological or electrical

• Longstanding Persistent/Permanent
– More than 1 year 
– Cardioversion – fails to restore sinus rhythm for any 

meaningful duration

Classify the patient based on the most frequent AF clinical pattern

(Early Persistent<3mos –better response 
to AF ablation – before remodeling*)?

Excellent response

Fair response 
*Calkins et al AF Ablation Consensus Document Heart Rhythm Oct 2017



Class I  -“Is Indicated”
1. For symptomatic paroxysmal AF refractory or intolerant 
to at least 1 class I or III antiarrhythmics. (Level of Evidence:A)

2. Prior to AF catheter ablation, assessment of the procedural 
risks and outcomes relevant to the individual patient is 
recommended. (Level of Evidence: C)

Europace(2012) 14, 1385–1413; J Am Coll Cardiol. 2014; 63(22):2489-2489; Calkins
et al Heart Rhythm 2017

Catheter Ablation for Paroxysmal AF – New Guidelines (2012, 2014, 2017))



Paroxysmal AF – Catheter Ablation Outcome

Wilber D et al, JAMA, 2010

63%

17%

All Recurrent AT/AF
Safety

• Ablation Group (6.8%risk , n=103)
– 1 pericarditis
– 1 pulmonary edema
–1 pericardial effusion (no tx needed)
– 5 vascular complications
– No Stroke/Embolism, Tamponade, 
Atrio-Esophageal fistula, PV 
stenosis, or Phrenic nerve paralysis

• AAD group (17.9% risk, n=56)
– 3 life-threatening ventricular 
arrhythmias
– 7 disabling symptoms requiring drug 
withdrawal

Pulmonary Vein Isolation  Multicenter Randomized Prospective 
Study Failed Initial Drug Therapy (159pts) 

PVI -How?



Deshmukh A et al. Circulation 2013;128:2104-2112

Individual Risk Assessment Before Ablation?
Extreme Obesity, Age >80 –More Groin Complications 

Role of Experience on Ablation Complications
U.S. National Inpatient Sample: 93,801 AF 
patients treated with catheter ablation 
2000-2010; 20% U.S. hospitals sampled

• In hospital complications assessed by 
ICD 9 codes

1. 81% of AF ablations done by low 
volume operators - perform < 25/yr

2. Acute complications, inversely 
related to operator/program volume

Hospital

% Complication Based on Volume

Physician

Presenter
Presentation Notes
Percent complication rate by annual operator volume.



Class I  -“Is Indicated”
1. For symptomatic paroxysmal AF refractory or intolerant to 
at least 1 class I or III antiarrhythmics. (Level of Evidence:A)

2. Prior to AF catheter ablation, assessment of the procedural 
risks and outcomes relevant to the individual patient is 
recommended. (Level of Evidence: C)

Class II A - “Is reasonable” first line therapy
In patients with recurrent symptomatic paroxysmal AF, prior 
to therapeutic trials of antiarrhythmic drug therapy, after 
weighing risks and outcomes of drug and ablation therapy 
relevant to the individual patient. (Level of Evidence: B)

Europace(2012) 14, 1385–1413; J Am Coll Cardiol. 2014; 63(22):2489-2489; Calkins
et al Heart Rhythm 2017

Catheter Ablation for Paroxysmal AF – New Guidelines (2012, 2014)



FIRST LINE TREATMENT OF PAROXYSMAL AF 
(RAAFT 2 TRIAL – 2 YEAR FOLLOW-UP)

Time to Any AF/AFL/AT

Morillo C et al JAMA 2014;311(7):692- 699; Europace, 2015. 17(3):370-8. Metaanalysis ( 3 Studies) 

66pts

61pts

• No deaths, No strokes
• 43% of patients with meds had recurrent AF with crossover to AF ablation at 1 yr

versus only 9% of patient with ablation had AAA drugs added

Rigorous Monitoring
Transmit with 

symptomatic episodes 
of possible AF and 

transmit biweekly for 
asymptomatic AF 



FIRE AND ICEAF Clinical Trial Modified ITT analysis
 HR [95% CI] = 0.96 [0.76-1.22]; p = 0.0004
 Non-inferiority hypothesis met

FIRE - RF

ICE - Cryo

Kuck K-H, et al. Cryoballoon or Radiofrequency Ablation of Paroxysmal Atrial Fibrillation.   
N Engl J Med 2016;374:2235–2245.

Paroxysmal AF Ablation

How? - Different Tools for Pulmonary Veins Isolation

15 Centers
764 Patients 

AF 
Recurrence 

Rate



Class lla - “Is reasonable”
1)For patients with symptomatic persistent AF refractory 
or intolerant to at least 1 class I or III antiarrhythmic medication
(157,161–163).(Level of Evidence: A)

Class IIa “Is reasonable” 1st line therapy–for symptomatic 
persistent AF before class I or 3 antiarrhythmic drug therapy-
(change from IIB to IIA in 2017 update -Level of Evidence: C) 

Class llb - “May be Considered” For symptomatic long-
standing (>12 months) persistent AF refractory or intolerant to 
at least 1 class I or III antiarrhythmic medication when a rhythm-
control strategy is desired (154,167). (Level of Evidence: B)

Europace (2012) 14, 1385–1413; J Am Coll Cardiol. 2014; 63(22):2489-2489; Calkins
et al Heart Rhythm 2017

Catheter Ablation Persistent AF– New AF Guidelines (2012,2014)
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Calkins H, Reynolds MR, Spector P, et al. Treatment
of atrial fibrillation with antiarrhythmic drugs or









radiofrequency ablation: two systematic literature
reviews and meta-analyses. Circ Arrh164. Wazni OM, Marrouche NF, Martin DO, et al.
Radiofrequency ablation vs antiarrhythmic drugs as
first-line treatment of symptomatic atrial fibrillation: a
randomized trial. JAMA 2005;293:2634–40.
165. Morillo C, Verma A, Kuck K, et al. Radiofrequency
ablation vs antiarrhythmic drugs as first-line treatment
of paroxysmal atrial fibrillation (RAAFT 2): a randomized
trial. JAMA 2014;311:692–700.
166. Cosedis NJ, Johannessen A, Raatikainen P, et al.
Radiofrequency ablation as initial therapy in paroxysmal
atrial fibrillation. N Engl J Med 2012;367:1587–95.
Haissaguerre M, Hocini M, Sanders P, et al. Catheter
ablation of long-lasting persistent atrial fibrillation:
clinical outcome and mechanisms of subsequent arrhythmias.
J Cardiovasc Electrophysiol 2005;16:1138–47.




Clinical Efficacy for Longstanding Persistent  AF(>1yr)        
Antral PV Isolation + Non PV Trigger RF Ablation

N=130pts followed for >1year

- Long term control in ~ 50% without AADs
~ 72% with AADs

- Repeat ablation required in 28%

Lin D et al J Cardiovasc Electrophysiol. 2012. Aug;23(8):806-813. 

Average follow-up 39mos



Persistent AF Catheter Ablation - Target 
Substrate to Further Improve Outcome? 

Ganglionated Plexi

- ? Make lines to divide LA

- ? Target fractionated Egs

- ? Isolate Post LA

- ? Isolate the SVC, CS, LAA

- ? Ganglionated plexi ablation

- ? Target rotors

Which 
Technique?

Which 
Patients?

PVI plus non PVI triggers



STAR AF ll Results - Primary Outcome 
in Persistent AF (Verma et al)

Documented AF > 30 seconds after one procedure with or without AAD

No benefit of lines 
or fractionated 

electrogram ablation

1:4:4 ratio

48 experienced centers
in 12 countries.



Paroxysmal or Persistent AF
Why does ablation fail?

Reconnected PV
Reisolation can prevent 

AF ( 80-90%)!

Make PV Isolation More Permanent 
with First Ablation (Improve stability)

- JET Ventilation
- Sheaths for stability
- Contact Force Sensing



Jet Ventilation and Sheaths to Improve 
Stability and Improve PVI Outcome

P <0.006

Hutchinson MD et al  Heart Rhythm 2013;10:347–353

Fewer Recurrences Fewer Reconnections

Presenter
Presentation Notes
The novel CF catheter used in the present study was developed using a small spring
connecting the ablation tip electrode to the catheter shaft with a magnetic transmitter and sensors
to measure microdeflection of the spring (8,9). This system has a CF resolution <1 g in bench
testing (8,9). The SMART-AF trial was conducted to evaluate the effectiveness and safety of this
catheter during standard ablation procedures. Kaplan-Meier Curve of Time to First Atrial Fibrillation/Atrial Flutter/
Atrial Tachycardia Recurrence Through 12 Months









Risk Factor Modification (RFM) 
The ARREST-AF Cohort Study

Pathak R ..Sanders P  et al J Am Coll Cardiol Dec 2 2014;64:2222-2231.

Adapted from Pathak R J  …. Sanders P Am Coll Cardiol May 26 2015;65:2159-2169.

Aggressive Risk Factor Modification in AF
Should be Standard of Care

Modifiable Risk Factors
• Hypertension
• Diabetes (glycemic control)
• Sleep apnea
• Obesity  
• Excess alcohol use 

Impact of RFM on AF Ablation Outcome

Single Procedure Multiple Procedure

Presenter
Presentation Notes
Arrest AF – 5 fold benefit



Afib Catheter Ablation – Who? /Results?
Special Considerations

54 y/o with increase in LA and severity of MR associated 
with long lived but self terminating AF over the last two 
years?? 
Is the worsening MR due to the AF?

Reversible Disease States due to AF???



Functional Mitral Regurgitation Due to AF:   
Reversal with AF Ablation

(Retrospective Cohort Study – 53 pts in each group)

Gertz Z et al J Am Coll Cardiol. 2011 Sep 27;58(14):1474-81

Only 24% remained 
mod/severe 

53pts

Post successful ablation 
No/minimal MR with

• Greater  LA size

• Greater Annular 
dimension

Post Ablation EchoPre Ablation Echo

Post Ablation Rhythm Post Ablation Rhythm

AF AF

54 y/o with increase in LA and severity of 
MR associated with long lived but self 
terminating AF over the last two years??
– Effort to control AF may reverse the MR



Low EF and AF
• 66 y/o man with persistent AF (X 6mos) 

reasonable rate control (80-90 at rest) on 
digoxin, metoprolol( 75bid), diltiazem(120qd).

• Some exercise intolerance - shortness of 
breath, palpitations ( Heart rate 110-140)

• Echo – LVEF 38% //LA 4.7
• Failed two CV off /on sotalol

Is the low EF due to AF/Role of ablation? 



Atrial Fibrillation Ablation 
Effect on LV Ejection Fraction
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Improvement in All 

Normalization in 94%

Ablation – Time 0 Post Ablation

41%

57%

Frequent paroxysmal AF (34pts) or “apparent” rate control 
with persistent (14pts) AF

From Gentlesk et al J Cardiovasc Electrophysiol2007; 18(1):9-14. 

Observational Study – AF and Low LV EF (48 pts)

(P < 0.001)


Baseline LVEF

		Baseline EF

		Mean		41.8571428571

		Standard Error		1.3284921236

		Median		44

		Mode		50

		Standard Deviation		8.6096129727

		Sample Variance		74.1254355401

		Kurtosis		-0.3801898068

		Skewness		-0.7644262237

		Range		30

		Minimum		20

		Maximum		50

		Sum		1758

		Count		42

		Largest(1)		50

		Smallest(1)		20

		Confidence Level(95.0%)		2.6829457468





Follow up LVEF

		LVEF2

		Mean		57.8571428571

		Standard Error		1.1135171119

		Median		55

		Mode		55

		Standard Deviation		7.2164156652

		Sample Variance		52.0766550523

		Kurtosis		-0.666469473

		Skewness		0.2336853936

		Range		30

		Minimum		45

		Maximum		75

		Sum		2430

		Count		42

		Largest(1)		75

		Smallest(1)		45

		Confidence Level(95.0%)		2.2487946644





line plot
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LVEF

Atrial Fibrillation Ablation 
Effect on LV Ejection Fraction
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low ef with follow up data (2)

		MRN		LAST_NAM		FIRST_NA		LVEF1		LVEF2		EFDIFF

		49,405,319		Altom		Mark		50		55		5.00

		14,448,377		Bogle		Robert		50		60		10.00

		44,859,759		Bolla		John		35		55		20.00

		6,078,190		Bradley		Walter		40		50		10.00

		9,318,031		Brodie		Frederick		40		55		15.00

		50,159,029		Bunt		William		40		65		25.00

		47,344,627		Cochran		Dennis		50		65		15.00

		8,652,331		Colossi		Hedda		50		65		15.00

		12,409,595		Cosgrove		Michael		50		55		5.00

		48,731,541		Craig		Anthony		50		70		20.00

		49,981,921		Crosby		Timothy B		40		50		10.00

		46,617,817		Day		Dean		40		65		25.00

		444,195,873		Donnelly		Barbara		45		60		15.00

		11,381,969		Downing		Gene		35		55		20.00

		48,524,391		Fiamma		Joseph		50		55		5.00

		44,472,157		Hicks		Paul		50		75		25.00

		46,199,337		Hutchinson		Gregory		30		50		20.00

		49,688,179		Jones		David		50		50		0.00

		48,727,507		Karsch, MD		Henry		35		53		18.00

		49,237,894		Liguori		Gennaro		50		62		12.00

		44,924,215		Lipko		John		50		50		0.00

		13,429,923		Locilento		Arthur (Bud)		43		65		22.00

		2,846,020		Matteo		Henry		40		50		10.00

		14,957,518		McCoubrie		John		45		50		5.00

		48,541,544		Monroe		Warren		50		70		20.00

		43,634,609		Morgan		Charles		45		50		5.00

		830,980		Munyon		Henry		30		55		25.00

		846,766		Nugent		Richard		50		65		15.00

		49,393,481		Peterson		Brooke		50		55		5.00

		15,326,887		Prendergast		Patrick		45		65		20.00

		46,883,724		Scheer		David		20		60		40.00

		9,753,872		Sciolla		Gregory		30		45		15.00

		47,548,979		Sopher		Martin		35		60		25.00

		6,858,534		Stanton		Vernon		50		60		10.00

		49,798,051		Swope		Thomas		30		45		15.00

		47,572,375		Threston		Joseph		50		60		10.00

		44,586,055		Truitt		Robert		25		65		40.00

		49,118,045		Turnstall		John		35		55		20.00

		12,081,089		Turoczi		Joseph		25		65		40.00

		45,390,515		Vandervort		Judson		40		50		10.00

		42,069,757		Wallin		Frank		50		65		15.00

		50,351,048		Werner		Gregory		40		55		15.00





low ef with follow up data

		MRN		LAST_NAM		FIRST_NA		NUMVEIN		NUMPROC		AGE		SEX		PERSITEN		LA_SIZE		LVIDD		LVIDS		LVEF1		LAS		LVIDD2		LVIDS2		LVEF2		AF_CTRL1		POST_ABL		EFDIFF

		49,405,319		Altom		Mark		4		1		52		0		1		3.4		6.1		4.0		50		4.0		5.5		3.0		55		0		6		5.00

		14,448,377		Bogle		Robert		4		1		65		0		0		4.2						50		4.1		5.4		3.9		60		2		17		10.00

		44,859,759		Bolla		John		4		3		47		0		0		4.7		5.5		4.5		35		4.6		5.3		4.0		55		2		11		20.00

		6,078,190		Bradley		Walter		4		2		62		0		0		4.1		5.7		4.0		40		4.3		6.1		4.1		50		2		13		10.00

		9,318,031		Brodie		Frederick		4		4		58		0		0		5.4		6.2		4.3		40		4.4		5.4		3.4		55		2		6		15.00

		50,159,029		Bunt		William		4		2		63		0		0		4.2		4.9		3.9		40		3.1		4.7		2.9		65		1a		3		25.00

		47,344,627		Cochran		Dennis		2		1		57		0		0		4.3		5.3		3.9		50		3.9		4.9		2.7		65		2		20		15.00

		8,652,331		Colossi		Hedda		3		1		53		1		0		3.7		4.8		3.4		50		3.9		5.6		3.6		65		0		3		15.00

		12,409,595		Cosgrove		Michael		3		4		41		0		0		5.0						50		3.6		5.3		3.4		55		0		4		5.00

		48,731,541		Craig		Anthony		4		1		58		0		1		4.3		5.3		3.9		50		4.1		4.3		2.6		70		1		10		20.00

		49,981,921		Crosby		Timothy B		4		1		37		0		1		4.3		5.3		4.2		40		3.8		5.7		3.8		50		2				10.00

		46,617,817		Day		Dean		3		1		33		0		1		4.0		6.1		4.1		40		4.0		5.6		3.4		65		2		18		25.00

		444,195,873		Donnelly		Barbara		3		2		58		1		0		3.4		5.0		3.1		45		3.7		5.0		2.5		60		2		26		15.00

		11,381,969		Downing		Gene		2		2		58		0		0		3.2		6.7		4.9		35		3.3		5.6		4.0		55		2		28		20.00

		48,524,391		Fiamma		Joseph		2		1		63		0		0		4.2						50		4.2		5.9		3.7		55		2		21		5.00

		44,472,157		Hicks		Paul		4		2		59		0		1		5.5		5.0		3.5		50		5.3		4.0		2.6		75		2		6		25.00

		46,199,337		Hutchinson		Gregory		4		1		51		0		1		4.3		6.9		4.5		30		3.8		5.6		3.5		50		2		2		20.00

		49,688,179		Jones		David		4		1		63		0		1		5.0		5.9		3.7		50		5.2		4.0		3.7		50		2		5		0.00

		48,727,507		Karsch, MD		Henry		4		1		50		0		0		4.3						35		3.7		4.6		3.2		53		0		17		18.00

		49,237,894		Liguori		Gennaro		4		1		65		0		0		4.6						50		5.7		6.3		4.3		62		2		8		12.00

		44,924,215		Lipko		John		4		1		62		0		0		4.8		5.6		3.7		50		4.5		5.4		3.4		50		2		18		0.00

		13,429,923		Locilento		Arthur (Bud)		4		2		60		0		0		4.7		5.8		4.5		43		4.8		6.3		4.2		65		0		23		22.00

		2,846,020		Matteo		Henry		2		4		54		0		0		4.4		5.4		3.9		40		4.6						50		2		24		10.00

		14,957,518		McCoubrie		John		4		2		53		0		1		3.8		5.4		3.8		45		3.5		5.1		3.5		50		1		4		5.00

		48,541,544		Monroe		Warren		5		1		64		0		0		4.6						50		5.1		4.6		3.7		70		2a		16		20.00

		43,634,609		Morgan		Charles		2		3		34		0		0		4.5		6.1		4.1		45		4.2		6.1		4.7		50		1b		14		5.00

		830,980		Munyon		Henry		4		2		51		0		1		3.8		5.4		3.4		30		2.5		5.2		3.9		55		1		3		25.00

		846,766		Nugent		Richard		3		1		59		0		0		5.2		5.5		3.2		50		5.1		5.7		3.6		65		2		12		15.00

		49,393,481		Peterson		Brooke		4		1		49		1		1		5.6						50		3.9		5.9		3.7		55		1a		4		5.00

		15,326,887		Prendergast		Patrick		4		2		45		0		0								45		4.1		5.7		3.5		65		2		4		20.00

		46,883,724		Scheer		David		3		1		50		0		0		3.7		5.6		3.1		20		3.2		5.0		2.7		60		2		18		40.00

		9,753,872		Sciolla		Gregory		2		1		56		0		0		4.5		6.5		4.5		30		3.3		3.7		5.6		45		2		33		15.00

		47,548,979		Sopher		Martin		4		2		63		0		0		3.4		5.1		3.6		35		3.4		5.9		3.3		60		2		21		25.00

		6,858,534		Stanton		Vernon		3		2		70		0		0		5.1		5.7		3.4		50		4.3		6.0		3.8		60		1b		16		10.00

		49,798,051		Swope		Thomas		4		1		48		0		1		4.2		5.8		5.3		30		4.4		5.7		3.8		45		1b		3		15.00

		47,572,375		Threston		Joseph		5		1		67		0		1		5.3		4.9		3.4		50		4.5		5.2		2.9		60		2		20		10.00

		44,586,055		Truitt		Robert		4		1		61		0		1		5.6		5.6		4.3		25		4.4		5.8		4.2		65		2		7		40.00

		49,118,045		Turnstall		John		4		1		54		0		0		3.8		5.7		3.7		35		3.5		4.4				55		1		3		20.00

		12,081,089		Turoczi		Joseph		2		2		45		0		0		4.4		6.0		3.0		25		4.3		6.3		3.6		65		2a		6		40.00

		45,390,515		Vandervort		Judson		4		2		62		0		1		3.7		6.4		4.6		40		4.0		5.6		3.9		50		2a		16		10.00

		42,069,757		Wallin		Frank		4		1		72		0		0		4.8		6.3		4.7		50		3.3		5.0		3.3		65		1		6		15.00

		50,351,048		Werner		Gregory		4		1		56		0		1		4.7		6.1		4.0		40		4.3		5.9		3.9		55		1a				15.00







CAMERA-MRI Study – Persistent AF and LV Dysfunction

33 pts

33 pts

Average 
baseline
EF 35%

Randomized prospective study

<80 bpm 

66 y/o man with persistent AF (X 6mos) 
reasonable rate control (80-90 at rest) EF 38% 
with mild exertional dyspnea 
Strong consideration for catheter ablation for 
improvement in symptoms + LV function!!

Presenter
Presentation Notes
Catheter ablation versus Medical Rate Control

Outcome best in LGE negative group



Hocini, M., et al. Circulation, 2003. 108(10): p. 1172-5.; Chen, Y.W., et al. Pacing Clin
Electrophysiol, 2014. 37(4): p. 403-11. Inada, K., et al Europace, 2014. 16(2): 208-13

Atrial Fibrillation with Conversion Pauses (Tachy-
Brady Syndrome -TBS). - Role of Ablation?

Historic treatment standard  -
Antiarrhythmics + Pacemaker New recommendation  - Catheter 

ablation + No Pacemaker (2A)  
Calkins et al Heart Rhythm Oct 2017

Inada, K., et al Europace, 2014. 16(2): 208-13

5 year follow-up

No Pacemaker

Presenter
Presentation Notes
Patient with sinus node dysfunction and AF with a prolonged pause



• Functional MR
• LV dysfunction
• Conversion Pauses after Afib – treat by 

eliminating Afib
• Late recurrences

– 56 y/o male with symptomatic Persistent AF – 1 -2 AF per 
month for 2 years – undergoes AF ablation. He experiences 
one AF episode 18mos later requiring CV – wants to know 
prognosis?

Reversible Disease States?

Afib Catheter Ablation – Who? /Results?
Special Considerations



430 consecutive patients with AF recurrence after 
ablation + 3mo blanking period

At least 18 mos (mean 41 ± 19 mos) of 
additional follow-up

3 – 6 mos 6 – 12 mos >12 mos

From Gaztañaga L et al Heart Rhythm 2013 Jan;10(1):2-9

245 pts 118 pts 76 pts
Early Late Very Late

Time of  1st

Recurrence

(First ablation 2004 - 2008)



No or Rare* AF during Long Term Follow-up
Mean  41 ± 19  months 

N = 245 pts

N = 118 pts

N = 76 pts

**P < 0.001

Very Late > Late  
> Early Group

Gaztañaga L et al Heart Rhythm 2013 Jan;10(1):2-9

* Rare - ≤2 AF episodes and ≤ 1 cardioversion/6mos

9%

42%

68%

56 y/o male with symptomatic Persistent AF – 1 -2 
episodes per month for 2 years undergoes AF ablation. 
he then experiences one AF episode at 18mos/CV –
wants to know prognosis? – Likely rare episodes!

Presenter
Presentation Notes
Same for paroxysmal and persistents



Calkins et al. Heart Rhythm 2017;14:e275-444



“Atrial Fibrillation: Catheter Ablation –
Who? How? Results?“

• AF ablation - integral part of AF management in patients with paroxysmal 
and persistent AF – good outcome in most .

• Pulmonary vein isolation and elimination of non PV triggers remain the 
cornerstone of the ablation procedure
– What else to do to modify substrate in persistent Afib is still debated?
– Reconnection of PVs remains major reason for recurrence.
– Efforts to stabilize catheter and permanently isolate veins (JET, sheaths, 

force sensing) produce better outcomes
• AF Risk Factor Modification – Important even in ablation pts 
• Moderate/severe MR with LA dilatation or LV dysfunction in AF  may be 

functional/ reversed with successful AF ablation (Earlier consideration for 
ablation even with mild symptoms)

• AF ablation should be considered as primary therapy for patients with post 
conversion pauses - not pacemaker

• Late recurrence (>1yr) after ablation - more benign prognosis
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