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Atrial tachycardia after conversion to extra-cardiac Fontan conduit: critical
role of surgery-related electrical gaps
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Introduction

Atrial arrhythmias in patients living with Fontan circulation are associated to worse outcome as they expose to Fontan takedown, heart fail-
ure and death.1 The conversion of atriopulmonary anastomosis to extra-cardiac Fontan conduit with right atrial resection is reported to
improve haemodynamics and reduce atrial arrhythmias.2 However, this correction makes conventional percutaneous access to the atria
challenging.

Case presentation

We present a 32-year-old man with a history of complex congenital heart disease including a double inlet single ventricle, a pulmonary
hypoplasia, an atrial septal defect (ASD), and a transposition of great vessels. The patient benefited from an atriopulmonary connection and
tricuspid annulus (TA) closure at the age of seven. The occurrence of atrial arrhythmia 18 years later motivated a first procedure of percuta-
neous ablation of the cavo-tricuspid isthmus. Few months later, a conversion to extra-cardiac Fontan Gore-Tex conduit with right atrial
resection was performed. The patient developed 5 years later a highly symptomatic atrial tachycardia.

A percutaneous approach was performed under general anaesthesia. It was motivated by the presence on the computed tomography
(see Supplementary material online, Figure S1) of an area of adherence between the Gore-Tex conduit and the right atrial wall (Figure 1A).
The trans-conduit puncture was performed using a conventional needle (BRK, Abbott) under transoesophageal echocardiographic control.
We used a high-density mapping catheter (Orion, Boston Scientific) to map the tachycardia. The presence of a large ASD allowed complete
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Figure 1 (A) Computed tomography shows the apposition of the tube and right atrial wall, which predicts a safe trans-conduit puncture
(red arrow). (B) LAO view of the right and left atria showing a peri-tricuspid macroreentrant tachycardia. The tachycardia uses a gap with a
slow conduction on an anterior line of block. ASD, atrial septal defect; LA, left atrium; LAO, left anterior oblique; LIPV, left inferior pulmonary
vein; MA, mitral annulus; RA, right atrium; RIPV, right inferior pulmonary vein; TA, tricuspid annulus.
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bi-atrial mapping. The line of atrial resection was identified as a line of low voltage and electrical block (Figure 1B). The activation map of the
tachycardia identified a macro-reentrant clockwise peri-tricuspid flutter. The circuit used two electrical gaps both located between the line
of atrial resection and the TA. Ablation using an irrigated catheter and targeting the anterior gap terminated the tachycardia in 9 s. The ante-
rior line was blocked after connection to the TA (see Supplementary material online, Figure S2). Echographic control performed after the
catheter withdrawal and the following days eliminated any pericardial effusion. The patient did well after the procedure without tachycardia
recurrence at a follow-up of 5 months.

Conclusion

This case demonstrates the creation of a substrate sustaining atrial re-entrant arrhythmias after right atrial resection in patients undergoing
conversion of atriopulmonary anastomosis to extra-cardiac Fontan conduit. This situation is also encountered in patients with grown-up
congenital heart disease who undergo surgical repair. The association of (i) large atriotomy and (ii) electrical gaps with slow conduction
between the lines of atriotomy and the anatomical barriers (e.g. TA) represent the ideal substrate for re-entrant atrial tachycardias. Per-
operative local ablation aiming to block these electrical gaps would prevent surgery-related re-entrant atrial arrhythmias and avoid complex
percutaneous interventions. The benefit of Per-operative ablation was well demonstrated in previous studies3 and such strategy should be
encouraged.

Supplementary material

Supplementary material is available at Europace online.
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