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Atrial fibrillation (AF) is the most commonly treated arrhythmia in clinical practice and is often found in association with an 
atrial septal defect (ASD). However, ASD closure rarely confers complete arrhythmia control. A 23-year-old man presented to 
our center with frequent episodes of palpitations. AF was documented in 12-lead electrocardiography, and echocardiography 
showed a secundum-type ASD, 14 mm in size, with a significant left-to-right shunt. ASD closure was performed successfully 
with an ASD occluder device with no residual shunting. During follow-up, the patient experienced several episodes of AF. 
Thirteen months after the ASD closure, cryoballoon pulmonary vein isolation was done successfully with no complications. 
During a 12-month follow-up, he had no symptoms or AF recurrences, and echocardiography showed no residual shunting. 
This study showed that cryoballoon pulmonary vein isolation could be performed successfully without residual shunts in 
patients with ASD closure devices.

Introduction

Atrial fibrillation (AF) is the most frequently treated 
arrhythmia in clinical practice and is often found in 
association with an atrial septal defect (ASD).1 Nonetheless, 
ASD closure rarely results in complete arrhythmia control.2 
The electrical isolation of the pulmonary veins via 
radiofrequency (RF) catheter ablation or cryoballoon (CB) 
ablation is an effective and widely available treatment for 
drug-refractory symptomatic AF.3 Anticipating technical 
difficulties for transseptal access to the left atrium and 

potential complications may discourage operators from 
considering the catheter ablation of AF in this particular 
patient population.

Prior reports have described the technical feasibility of 
performing percutaneous RF catheter ablation after either 
surgical or percutaneous ASD closure.4, 5 In the present study, 
we describe our experience with transseptal puncture (TSP) 
and CB-pulmonary vein isolation (PVI) in a patient with 
prior implantation of an ASD closure device.
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A 23-year-old man presented to our center with frequent 
episodes of palpitations. AF was documented in 12-lead 
electrocardiography, and echocardiography showed a 
secundum-type ASD, 14 mm in size, with significant left-
to-right shunting. Electrophysiologic study demonstrated no 
non-pulmonary vein triggers or inducible supraventricular 
tachycardias. Therefore, the patient was referred for ASD 
closure, which was performed successfully with a Figulla 
ASD Occluder (FSO; Occlutech GmbH, Jena, Germany) 
with no residual shunting. During follow-up, he experienced 
several episodes of palpitations. AF was confirmed in 
24-hour ambulatory electrocardiography. Accordingly, 
amiodarone was prescribed for rhythm control. However, 
his palpitations proved refractory to amiodarone, and he was 
admitted with persistent AF. Cardioversion was performed 
successfully by direct-current energy (150 J) into normal 
sinus rhythm. Thirteen months after the ASD closure, the 
patient was scheduled for CB-PVI due to drug-refractory and 
symptomatic AF.

The patient provided written informed consent for 
electrophysiologic study and PVI. The ablation procedure 
was performed under sedation with a continuous propofol 
infusion. Two venous punctures were made in the left 
femoral vein, and 2 introducer sheaths were placed: a 6 F 
quadripolar catheter was introduced into the right ventricle 
and a 7 F multipolar electrode catheter (Biosense Webster, 
Inc, Diamond Bar, CA) in the coronary sinus. Another 
venous puncture was made in the right femoral vein, and a 
long steerable sheath was placed for TSP. At the time, we had 
no access to intracardiac echocardiography; consequently, 
TSP was done under fluoroscopic guidance. The initial TSP 
was performed posteroinferior to the ASD closure device, but 
the left atrium could not be accessed. However, transseptal 
access was obtained successfully through the anteroinferior 
part of the native septum, which was not covered by the ASD 
closure device. Then, an 8.5 F long sheath was increased to a 
12 F FlexCath steerable sheath (Medtronic, Inc, Minneapolis, 
Minnesota) (Figure 1).

CB ablation was performed in deliveries of 180 seconds 
per pulmonary vein, and entrance and/or exit blockage 
was assessed by using pacing and a circular mapping 
catheter (Figure 2). During the cryoablation of the antrum 
of the right-sided pulmonary veins, the phrenic nerve was 
monitored by continuous phrenic nerve stimulation via a 
stimulation catheter placed within the superior vena cava. 
During a 12-month follow-up, the patient had no symptoms 
or AF recurrences, and echocardiography showed no residual 
shunts.

Figure 1. The left anterior oblique view angiogram illustrates transseptal 
access through the anteroinferior part of the native septum, which is not 
covered by the ASD closure device.
CS, Coronary sinus catheter; RV, Right ventricular catheter; ASD occluder, 
Atrial septal defect occluder

Figure 2. The image depicts pulmonary vein isolation via CB ablation. The 
CB is positioned and inflated at the antrum of the left upper pulmonary vein 
(Panel A, left anterior oblique view) and the right upper pulmonary vein 
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(Panel B, right anterior oblique view).
CS, Coronary sinus catheter; RV, Right ventricular catheter; MP, Multipolar 
catheter; CB, Cryoballoon; ASD occluder, Atrial septal defect occluder

Discussion

AF is often found in association with an ASD,1 but ASD 
closure rarely results in complete arrhythmia control.2 

A meta-analysis showed that while both percutaneous 
and surgical ASD closure procedures reduced the overall 
prevalence of atrial arrhythmias, the prevalence remained 
high during follow-up. The closure of an ASD halts volume 
overload and could lead to some reverse remodeling in the 
atrium, both structurally and electrically; nevertheless, it 
rarely confers the complete resolution of atrial arrhythmias 
once they have become established. 

TSP after percutaneous ASD closure is technically 
feasible, but it can pose a significant challenge because of 
the issue of left atrial access. Prior studies have emphasized 
the need for intracardiac echocardiography monitoring as 
a means to assess the optimal site for TSP, to monitor the 
advancement of the dilator and sheath into the left atrium, 
and to detect such potential complications as device 
dislodgement promptly. 

Two publications have demonstrated the feasibility of 
RF-PVI in patients with ASD closure devices. Xuping Li 
et al4 reported the safety and feasibility of TSP and PVI 
in a series of 9 patients with AF at a median of 16 months 
after the index procedure with ASD occluder devices. They 
also showed that TSP posteroinferior to the ASD occluder 
device could be performed successfully if the maximum 
device diameter was 26 mm. For larger devices, Xuping 
Li and colleagues concluded that direct puncturing through 
the ASD occluder was feasible and safe if performed more 
than 6 months after the device implantation. Santangeli et 
al5 demonstrated the feasibility, safety, and efficacy of TSP 
and AF ablation in 35 patients. Their results showed that 
TSP could be obtained in portions of the native septum in 
the majority of cases. 

In the present study, we reported the feasibility, safety, 
and efficacy of TSP and CB-PVI in a young patient with an 
ASD closure device. The novelty of our report is that CB-
PVI requires larger sheaths (12 F vs 8.5 F in RF-PVI guided 
by 3D mapping) for left atrial access and that the limited 
area of the native septum available for TSP may hinder 
the successful isolation of right-sided pulmonary veins. 
In addition, there is more concern over postprocedural 
residual shunting due to the larger CB sheath. During a 
12-month follow-up, our patient had no symptoms, 72-
hour ambulatory electrocardiography showed no AF 
recurrences, and contrast echocardiography demonstrated 
no residual interatrial shunts.

Conclusion

Cryoballoon-pulmonary vein isolation can be performed 
successfully without residual shunts in patients with atrial 
septal defect closure devices.   
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