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Bouchardhy et al; Circulation 2009

Atrial Arrhythmias in Adults with CHD:
Age Distribution 

Marelli AJ et al; Circulation 2007

“Advances in pediatric cardiovascular care have resulted
in more adults with CHD”



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy

P. Walsh Circulation 2007
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2008 AHA/ACC Guidelines 
Recommendations for Arrhythmia 
Diagnosis and Management in Congenital HD
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J. Philippe Saul PACE 2008

USEFULNESS OF MAPPING SYSTEMS
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ABLATION IN PREGNANCY 
ZERO FLUORO

2 cases
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Fluoroless ablation was 
feasible in 19/21, (2 

patients 50 s and 45 s)

Fluoroless ablation in 100 % of  the 
patients

Scaglione M et al, PACE 2013, PACE 2015
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Ebstein Anomaly

MULTIPLE 
ACCESSORY PATHWAYS

Embriogenesis
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22 pts
32 Aps RIGHT SIDED

Guo et al JCE 2015
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Challenging
anatomy
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H H



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy

RF ON



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy

Bouchardhy et al; Circulation 2009; 120:1679-1686

Atrial Arrhythmias in Adults with CHD:
Impact on Prognosis

Pts with CHD who developed
atrial arrhythmias had a
> 50% stroke risk and 2-3 
fold HF risk and occurrence
of cardiac interventions

Atrial arrhythmias conferred a 
2.5-fold higher risk
of adverse events with a near 50% 

increase in mortality.
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Kirsh JA et al, Am J Cardiol 20002;90:338-340

Prevalence of AF and IART in 
Congenital Heart Disease 

 Up to a third of patients with CHD and atrial tachycardia who require
cardioversion may have AF

 Patients with significant and unrepaired lesion may be relatively more 
prone to AF
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Sherwin et al; Circ Arrhythm Electrophysiol. 2013
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Scaglione et al EUROPACE 2014
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Scaglione et al EUROPACE 2014

AF COEXISTED IN 40%
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Voltage map



Right atrium activation map in SR
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Right atrium activation map
Lines of block
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Right atrium voltage map
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Right atrium voltage map
Lines of block

Detailed map allowed to tailor the ablation strategy
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Long Term Ablation Results (FU 7 ± 3.8 y)

Successful single 
ablation procedure 
35/46 (76%) 

46 pts

12 CTI 5 right atrial lesions
(RAL)

29 CTI + RAL

11 Recurrences

3 typical A Fl

CTI + RAL(2)

6 atypical A Fl

CTI (1), RAL (1), 
L circuit -> AAD 
Nn induc -> AAD

I

II

III

2 AF

PVI (1)

2 Recurrences
(1 RAL, 1 Atypical A Fl)

Success without
AAD 40/46 (87%)

Success with AAD 
44/46 (96%)

Consent denied
2/46 (4%)

OVERALL RESULTS
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Scaglione et al EUROPACE 2014

…in recent years right sided 
arrhythmias ablation in GUCH 
has been managed fluoroless.
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RF Ablation after Fontan intervention
Author Journal Year N°pts Type

of arrhythmias
Succes 

rate
Recurrences 

rate
Complications

rate

Triedman JACC 1997 22 IART 73% 52% NA

Collins AmJC 2000 43 IART 72% NA NA

Betts Circul 2000 5 IART 60% 60% NA

Hebe Pediatr
Cardiol

2000 11 IART 54% 27% NA

Triedman JACC 2002 63 IART 66-
79%

52% NA

Yap JCE 2012 11 IART 45% 50% NA

Anguera AmJC 2015 8 FLA
AT

88% 41% 5.4%
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ASTI population
31 pts (macroreentry)
97 % acute success    
24% recurrences (1°Procedure)
No complications
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Fontan
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RF ON
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Le Gloan L. , Current Opinion in Cardiology, 2011
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ATRIAL ARRHYTHMIAS
RF Ablation in  repaired ToF

Author Journal Year N°pt
s

Type
of 

arrhythmias

Succes 
rate

Recurrence
s

rate

Complications
rate

Triedman JACC 1997 8 IART 73% NA 38%

Collins AmJC 2000 10 IART 71% 18% NA

Triedman JACC 2002 37 IART 66-79% 36% 16%

Anguera AmJC 2015 15 FLA
(CTI-

dep/non)
AT

88% 41% 5.4%
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ASTI population
28 pts
97 % acute success    
18% recurrences (1° Procedure)
No complications
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Kanter et al JACC 2000 Khairy et al Heart Rhythm 2009
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Scaglione et al. EUROPACE Cong. 1996

Mustard
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Scaglione et al. 
EUROPACE Cong. 1996
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Jones et al Int J Cardiol 2013
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Europace 2016
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J Am Heart Ass 2013
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LAORIGHT ATRIUM



EP Lab, Cardiovascular Division, Cardinal G. Massaia Hospital, Asti, Italy

LAORAOLL

PA
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LLPA VOLTAGE  MAP
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LAO
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VENTRICULAR TACHYCARDIA
RF Ablation in  repaired ToF

Author Journal Year N°pt
s

Type
of 

arrhythmias

Succes 
rate

Recurrences
rate

Complications
rate

Horton JCE 1997 2 VT 100% 0% 0%

Fukuhara PACE 2000 1 VT 100% 0% 0%

Hebe Pediatr
Cardiol

2000 8 VT 58% 25% NA

Kapel Circ 
Arrhythm 

Electrophys

2014 28 VT 100% 0% 0%
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SR

Voltage map
ventriculotomy
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VT ACTIVATION MAP SR BIPOLAR MAP
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RF ON
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RF ON
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No more inducible

RF ON
20 W
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…are part of the natural history.

ARRHYTHMIAS IN CONGENITAL HD

…since they may be a negative prognostic
indicator/impair haemodynamic, they

should be treated.

…often are related to surgical repair.
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….is a challenge.

TREATMENT OF ARRHYTHMIAS IN CONGENITAL HD

Catheter ablation may be a curative option 
both in atrial and ventricular arrhythmias.

ICD implantation should be evaluated in 
particular situations
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Electrophysiological experience in complex anatomical 
evaluation and complex arrhythmia ablation.

Requirements for electrophysiological treatment 
of arrhythmias in congenital HD

Radiology department availability (MRI/CT).

Anesthesiologist support.

Electroanatomical mapping system.

Transesophageal echo lab.
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GUCH NETWORK
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