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Follow-up after catheter ablation 
 
 

In line with the primary goal of rhythm control therapy, 
asymptomatic episodes should generally not trigger further rhythm 

control therapy in routine care.  
 

Pts should be seen at least once by a rhythm specialist in the first 
12 months after ablation. Further rhythm control options should 

be considered in pts with symptomatic recurrences, including 
discussion in a Heart Team. 





Detecting and monitoring AF 

Current challenges: 
 

• Poor correlation between symptoms and AF episodes 
– AF episodes may be asymptomatic 

– Symptoms may not relate to AF episodes 
 

• Intermittent monitoring leads to AF undersensing 
– Likelihood of inappropriate decisions concerning anticoagulation and AA drugs 

therapy 

– Likelihood of inappropriate evaluation of therapy outcome 
 



Frequency of Asymptomatic AF 
• 110 pacemaker patients 

with paroxysmal or 
persistent AF  

• More than one-third 
(38%) of AF episodes were 
asymptomatic 

• Difficult to know if 
patients are remaining in 
sinus rhythm 
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Device Documented AF >48 Hours 
(19 month follow up) 

Asymptomatic

Symptomatic

Israel MD, et al. JACC 2004; 47-52 



AF Monitoring Options 

Only symptomatic events None Yes None Symptoms 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Continuous 

Implanted 

Under skin 

3 on skin 

On wrist or  
2 - 3 on skin 

On skin 

3 on skin 

3 on skin 

10 on skin 

Electrodes 

Discontinuous Minutes/ day Transtelephonic ECG  
monitoring 

Subcutaneously inserted Continuous Insertable cardiac monitor 

Implanted, PM/ICD pt. Continuous Pacemaker, ICD 

7  – 28 days External loop recorder 

Comments Storage Technology 

Direct transmission Continuous,  
( <28 days) 

Mobile cardiac outpatient  
monitoring 

Only symptomatic events 7  – 28 days Event recorder 

24  – 48 hours Holter 

< 1 minute ECG 

Only symptomatic events None Yes None Symptoms 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Continuous 

Implanted 

Under skin 

3 on skin 

On wrist or  
2 - 3 on skin 

On skin 

3 on skin 

3 on skin 

10 on skin 

Electrodes 

Discontinuous Minutes/ day Transtelephonic ECG  
monitoring 

Continuous Insertable cardiac monitor 

Implanted, PM/ICD pt. Continuous Pacemaker, ICD 

7  – 28 days External loop recorder 

Comments Storage Technology 

Direct transmission Continuous,  
( <28 days) 

Mobile cardiac outpatient  
monitoring 

Only symptomatic events 7  – 28 days Event recorder 

24  – 48 hours Holter 

< 1 minute ECG 



Monitoring after AF Ablation 

H. Kottkamp et al. JACC. 2004; 44:869-877 

• 100 patients post PV ablation received 24-hour and 
7-day Holter monitoring 

• Success of ablation was 88% (24-hour Holter) and 74% (7-day Holter) 
after 12 months 
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Post-Ablation reveal™ ICM monitoring Evidence 

 Multiple studies using  Reveal™ ICM to monitor AF burden post ablation 

– 60+ Manuscripts  

– 90+ Abstracts  
 

 The majority focus on true AF burden after different ablation techniques 

– Positive results for detecting AF post ablation – 

occurs at low rates and is mostly asymptomatic 

 

 

 



Clinical Evidence 

OBJECTIVES:The DISCERN AF study monitored atrial fibrillation (AF) using an implantable cardiac monitor 
(ICM) to assess the incidence and predictors of asymptomatic AF before and after catheter ablation. 
 
METHODS: Patients with symptomatic AF underwent implantation of an ICM with an automated AF detection 
algorithm 3 months before and 18 months after ablation. 
Patients kept a standardized diary to record symptoms of arrhythmia, and ICM data were downloaded every 3 
months. All episodes were blindly adjudicated and correlated with the diary. Asymptomatic recurrences were 
ICM episodes of 2 minutes or longer with no associated diary symptoms. 
 
CONCLUSIONS: The ratio of asymptomatic to symptomatic AF episodes increased from 1.1 before to 3.7 after 
ablation. Postablation state is the strongest predictor of asymptomatic AF. Symptoms alone underestimate 
postablation AF burden, with 12% of patients having asymptomatic recurrences only. 

2013 ARCH INTERN MED 
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Symptom – Arrhythmia correlation for AF is poor  

 Single center; prospective study 

 N= 143; Reveal™ XT ICM 

 14 mo follow up post 1st PVI catheter ablation 

 45/98 (46%) of pts with at least 1 AF 

recurrence (≥6 min) asymptomatic 

 13/45 (29%) of pts with no recurring 

AF reported symptoms 

Symptom–arrhythmia correlation improves as 

episode duration increases; however, relying on 

symptoms to monitor for AF recurrence is not ideal 

Tondo et al. Rhythm-symptom correlation in patients on continuous monitoring after catheter ablation 

of atrial fibrillation. J  Cardiovasc. Electrophysiol. 2014; 25:154-60 
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Anti-Arrhythmic drugs post-ablation can be effectively 
titrated with long-term monitoring 

    N= 44 AF ablation pts  

12-month follow-up via Reveal™ XT ICM 
or conventional monitoring  

 

Reveal XT ICM found AF recurrence in 
18 vs. 7 pts with conventional monitoring 

 

   Long-term monitoring led to more   

   actionable events than conventional   

   monitoring 

 

71% vs. 44% of pts (ICM versus 
conventional monitoring) removed from 
AAD 

 

60% vs. 39%  of pts discontinued rate 
control medication 

 

 

ICM continuous monitoring has a higher 

diagnostic rate for post-ablation recurring AF 

and can guide medical therapy decisions 

better than conventional monitoring 

Kapa  et al. Assessing arrhythmia burden after catheter ablation of atrial fibrillation using an implantable loop recorder: the 

ABACUS study. J Cardiovasc Electrophysiol. 2013; 8:875-81 
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HRS/EHRA/ECAS EXPERT CONSENSUS STATEMENT1 

 CATHETER AND SURGICAL ABLATION OF ATRIAL FIBRILLATION 

ICM are not specifically in the guidelines; however they can 
accurately provide  the following required data:  

1. Calkins et al. 2012 HRS/EHRA/ECAS Expert consensus statement on catheter and surgical ablation of atrial fibrillation: recommendations for patient selection, procedural techniques, patient management and follow-up, 

definitions, endpoints, and research trial design. Heart Rhythm 2012; 9:632-96 





 
Pts and physicians involved in the 
follow-up after catheter ablation 
should know the signs and symptoms 
of late complications to allow swift 
referral for treatment.  
 
Pts should be aware that symptomatic 
and asymptomatic AF recurrences are 
frequent after catheter ablation.  
 

Follow-up after catheter ablation 



Worldwide Survey 2010 

 

                             Cappato R et al. (Circ Arrhythm Electrophysiol. 2010;3:32-38.) 

 

A major complication occurred in 741 patients 
(4.5%).  
 
Tamponade was the most frequent complication, 
but its rate was comparable to values commonly 
observed during CA of other arrhythmogenic 
substrates. 
 
Death and stroke did not differ in the 2 surveys. 
 
Transient ischemic attacks and PV stenoses were 
reduced by at least 2-fold and 3-fold, respectively. 
Atrio-esophageal fistulae were not reported in the 
previous survey and presented with a 0.04% rate in 
the present survey, with 71% of events leading to 
death. 
 
The overall complication rate was similar in the 2 
surveys (P=0.691)iatrogenic flutter was significantly 
more frequent in the present survey (P=0.0001). 
 





LA flutter post AF ablation 



LA flutter relatively common result after catheter ablation of AF.  
Rate of AT following AF ablation has been reported as high as 50% 

 
The lowest incidence occurs after circumferential PV isolation alone.  

Generally focal, due to reconnection of PVs in >80% of cases.  
 

Addition of linear ablation within the LA increases the incidence of AT,  
with the majority due to a macro-reentrant circuit involving a gap in an ablation line.  

Such circuits are most commonly around the MA, involving the isthmus between the MA 
and the left inferior PV, or involve the roof of the LA.  

 
The highest incidence of AT occurs after a strategy involving PV isolation, linear ablation 

and the targeting of complex fractionated electrograms.  
Multiple reports demonstrated small circuit re-entry as a major mechanism of AT 

following AF ablation with extensive substrate modification.  
 

Left atrial flutter following ablation of atrial fibrillation 



AF ablation strategies and postablation atrial tachycardia 

LA flutter uncommon (<1-2%) 

 - segmental ostial ablation 

 

LA flutter common (10-30%) 

 - wide-area PV ablation 

 - linear ablation 

 - CFAE ablation 

 

LA flutter frequent (>50%) 

 - step-wise ablation of long-lasting persistent AF 



LA flutter post AF ablation 





Temporal left atrial lesion formation after ablation 
of AF as observed at serial DE-MRI 

Badger et al, Heart Rhythm 2009 

24 hours vs. 3 mos 

3 mos vs. 6 mos. 





PV stenosis 
 

  
 

This had decreased to <1% in a recent study, because of changing the 
ablation site from inside the PVs to outside the orifice of the PVs, reducing 
the target temperature and amount of RF energy delivery 
during the ablation, using a 3-dimensional mapping system or intracardiac 
echocardiography to guide the catheter placement, and the “learning 
curve” of increased operator experience (Takahashy (Circ J 2009; 73:221 – 
226). 
 
 
 
The incidence of severe PV stenosis seems to be declining with 
betterimaging techniques to ensure ostial isolation and to guide power 
titration (Saad, Natale, et al. Circulation 2003;108:3102-107). 
 
 

 

 

 



PV stenosis 
Clinical presentation 

  
 

                                                          Takahashy (Circ J 2009; 73:221 – 226) 

 
 
 

 

 





Phrenic Nerve Injury 

                             Sacher, Jais et al.  -Quintana et al. JACC 2006; 47 2498-503 

Endocardial site of PN 



Phrenic Nerve Injury 

                             Sacher, Jais et al.  -Quintana et al. JACC 2006; 47 2498-503 

In this multicenter experience, PNI was a rare complication (0.48%) of AF 
ablation. Ablation of the right superior PV, SVC, and left atrial appendage 
were associated with PNI. Complete (66%) or partial (17%) recovery was 
observed in the majority. 
High-output pacing is recommended for identifying the location of the PN 
before ablation at or near the right superior PV, superior vena cava or 
proximal LA appendage roof. In the case of diaphragmatic contraction, 
ablationshould be avoided. 
 

 





Esophagus-Related Complications 

Atrio-Esophageal Fistula 

Incidence: 0.04%-0.05% 

Peri-Esophageal Nerve Injury: 1.1% 

 

AEF tend to occur within 3 to 7 days of 
the ablation procedure. 

 

Erythema Necrotic ulceration 

Atrioesophageal fistula after catheter ablation is thought to occur 
due to conductive heat transfer to the esophagus that causes 
transmural tissue necrosis, mediastinitis, and a fistulous connection 
between the esophageal lumen and the left atrial blood pool. This 
can lead to sepsis and stroke. 
 

                   TRISTRAM D. et al.  PACE 2009; 32:248–260) 



Eso 

VP 

Atrio-Esophageal Fistula 

Late complication (1-3 weeks) 
 
Symptoms: fever, sepsis, chest pain, dysphagia, embolization, hematemesis 



Esophagus-Related Complications 

Atrio-Esophageal Fistula 

Clinical Characteristics 


