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Abstract
Objective: An atrial septal defect (ASD) is one of the most common congenital heart defects and is associated with
an increased risk of atrial arrhythmias. Closure of the ASD reduces this risk; however, when the correction is
performed later in life, there is a higher risk of arrhythmias compared to those who undergo the procedure at an
earlier age. Cryoballoon ablation of the pulmonary vein orifices is an effective and widely available treatment for
symptomatic atrial fibrillation (AF) that is refractory to drugs. Given that this procedure requires access to the left
atrium, the presence of an implanted occluder may pose several challenges during surgical intervention. This case
study explores the safety of using interventional treatment in patients with an atrial septal occluder for AF.
We demonstrate an effective and widely available surgical treatment for symptomatic AF refractory to drugs patient
with an atrial septal occluder.
Case presentation: We report the case of a 57-year-old woman with an implanted atrial septal occluder who
underwent cryoablation for drug-refractory and symptomatic paroxysmal AF. The "Occlutech Figulla Flex 11"
transseptal occluder was implanted in February 2015 due to an ASD. We used cardiac computed tomography (CT)
with contrast to visualize the size and position of the occluder in the atrial septum and determine the puncture area.
A single transeptal puncture was performed infero-posterior to the occluder under X-ray control, allowing
cryoablation of the pulmonary veins. After the procedure, X-ray and transthoracic echocardiography showed an
unchanged device position. After 6 months, the patient had no episodes of AF.
Conclusion: In this case, cryoballoon ablation for AF in a patient with an atrial septal occluder was feasible, safe,
and effective. The use of cardiac CT with contrast in the preoperative period helps visualize the size and position of
the occluder in the atrial septum, determine the size of the native septum, and outline the proposed puncture site.
However, further studies are needed to determine the generalizability of these findings.
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Introduction

Atrial septal defect (ASD) is a common congenital heart
disease with a birth prevalence of 2.5 per 1,000 live births,
and 25% to 30% of cases occur in adulthood (1, 2). The
main hemodynamic abnormalities in the natural course of
an atrial septal defect include prolonged blood flow from
the left to the right atrium, resulting in volume overload of
the right atrium and right ventricle, and subsequent
changes in the electrophysiological properties of both atria
(3). These changes increase the risk of secondary cardiac
rhythm disturbances. Paroxysms of tachyarrhythmia
worsen cardiac hemodynamics and contribute to the
progression of heart failure (4). Atrial fibrillation (AF) is
among the most frequent types of rhythm disturbances in
adult patients with ASDs (5).

Given that this procedure requires access to the left
atrium, the presence of an implanted occluder can pose
several challenges during intervention. The presence of an
atrial septal occluder (ASO) complicates and increases the
risk of transseptal puncture, posing a significant challenge
to the broader use of catheter ablation in patients with a
history of ASD closure. Many clinics and physicians avoid
endocardial pulmonary vein ablation for patients with this
pathology due to the difficulty of puncturing the atrial
septum, despite the high symptom burden in these
patients.

The aim of this case report is to evaluate the safety and
feasibility of cryoballoon ablation for atrial fibrillation in a
patient with a previously implanted atrial septal occluder.
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Case report

A 57-year-old woman was admitted to the hospital
due to progressive shortness of breath and frequent
episodes of palpitations, despite taking antiarrhythmic
drugs. Her condition had significantly deteriorated,
manifesting as increasing weakness and fatigue. An
electrocardiogram at admission showed AF with a
heart rate of 115 beats per minute. According to her
history, she had been experiencing tachycardia
attacks since the age of 35. In 2015, she was
diagnosed with an ASD, which was corrected the same
year through the implantation of an Occlutech Figulla
Flex Il occluder (15 mm size). Despite previously
taking antiarrhythmic drugs from class IC
(propafenone) and class lll (amiodarone), the therapy
was ineffective, and she continued to experience
poorly tolerated heart palpitations in daily life.
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Transthoracic  echocardiography (TT  Echo-CG)
revealed that both the right and left atria were within
the normal range, the occluder in the atrial septum
was correctly implanted, both discs were fully opened,
and there were no blood shunts. Transesophageal
echocardiography showed no blood clots in the heart
chambers. Cardiac computed tomography (CT) with
contrast revealed atherosclerotic changes in the left
anterior descending artery without significant lumen
narrowing. The patient's condition was noted as post-
endovascular closure of the ASD.

Based on the analysis of the anatomic structure, the
decision was reached to do transseptal puncture on
the native septum.
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Figure 1. Axial slice of computed tomography at the level of the left atrium and interatrial septum. The marking
indicates the area of the native interatrial septum selected for transseptal puncture

We discovered that the native septum between the
left atrium (LA) and right atrium is appropriate for the
transseptal puncture; the puncture was made through
the native septum inferior to the ASO.

The ablation strategy for patients with paroxysmal AF
was circumferential pulmonary vein (PV) isolation:

1. Given the implanted occluder in the atrial septum,
cryoballoon isolation of the PVs was chosen to
minimize access to the LA. The patient was taken to
the catheterization laboratory. Initial atrial stimulation
showed frequent atrial extrasystoles with a heart rate
of 64 bpm. Under local anesthesia, the right common
femoral vein was punctured twice. A 10-pole
electrode was placed in the coronary sinus, and a
Swartz introducer was positioned in the right atrium.
Transseptal puncture was performed using a
transseptal needle under fluoroscopy, and 10,000 U
of heparin was administered intravenously. Then the
needle was advanced alongside the device across the
native septum.

2. After air embolism prevention, the Swartz
introducer was replaced with a Flex Cath-controlled
introducer. A 28mm Arctic Front Advance balloon
catheter was advanced into the LA. The left superior
pulmonary vein (LSPV) was cannulated with the
Achieve diagnostic catheter, and cryoablation was
performed for 240 seconds, reducing the balloon
temperature to -48°C, eliminating the PV endogram.
The left inferior pulmonary vein (LIPV) was

cannulated, and cryoablation was conducted for 240
seconds, lowering the balloon temperature to -50°C,
with PV endogram elimination.

3. A diagnostic catheter was placed at the confluence
of the right subclavian vein and superior vena cava
SVC to stimulate the phrenic nerve, preventing
paresis. The right inferior pulmonary vein (RIPV) was
cannulated, and cryoablation was performed for 240
seconds, reaching -46°C, eliminating the PV
endogram. The right superior pulmonary vein (RSPV)
was cannulated, and cryoablation was carried out for
240 seconds, reducing the balloon temperature to -
56°C, with PV endogram elimination. Pulmonary vein
isolation was confirmed using the Achieve catheter.

4. The procedure was completed, electrodes were
removed, and hemostasis was achieved.

We discovered that the native septum between the
left atrium and right atrium is appropriate for the
transseptal puncture; the puncture was made through
the native septum inferior to the ASO.

There were no technical difficulties with balloon
positioning. The procedure lasted 60 minutes, with 10
minutes of fluoroscopy. No complications were
observed post-intervention. Transthoracic
echocardiography at 2 hours, and on the 1st and 2nd
days after the procedure, showed no signs of occluder
damage or blood shunts. The patient was discharged
on the 2nd day.
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Figure 2. Cryotherapy in the left superior (a), left inferior (b), right superior (c), and right inferior (d) pulmonary
veins. 1 — Balloon, 2 - Occluder shadow, 3 - Delivery catheter, 4 - Diagnostic catheter (Achieve), 5 - 10-polar

catheter
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Figure 3. Transthoracic echocardiography after ablation. Parasternal long axis view demonstrates functioning

occluder

Follow-up

Post-procedure, the patient was placed on
anticoagulation therapy with rivaroxaban to prevent
thromboembolic events for 3 months. Antiarrhythmic
medications, including amiodarone, were also

continued for 3 months. The postoperative period was
uneventful. At 3- and 6-month follow-up, the patient
reported no palpitations, and instrumental studies
showed no evidence of rhythm or conduction
disorders.
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Discussion

Our case demonstrated that cryoablation of AF in a
patient with ASO is safe and effective, with no
damage to occluder after procedure and
complications.

Several cases describe the outcomes of interventions
for atrial arrhythmias in patients with previously
implanted occluders for atrial septal defects.
However, studies are limited due to the difficulty of
access and the complexity of the procedure, leading
to fewer operations on patients with occluders and a
history of arrhythmias.

According to Cai-Hua Sang (7), a study included 16
patients with pharmacoresistant AF (10 paroxysmal
and 6 persistent) who had a previously implanted
occluder. Notably, the study did not use
transesophageal or intracardiac echocardiography.
Instead, right atrial contrast was used to assess the
atrial septum and determine the position of the
occluder relative to major vessels. If passage through
the native septum was not possible, balloon dilation
of the occluder was performed. In cases of paroxysmal
AF, circular pulmonary vein isolation was the strategy,
while in persistent AF, additional linear ablation was
performed. Transseptal access was achieved through
the native septum in 11 patients (Group A) and
through the occluder with balloon dilation in 5
patients (Group B). Circular pulmonary vein isolation
was successful in all patients, and linear ablation was
achieved in all persistent AF cases, except for one
patient who did not achieve mitral isthmus blockage.
No atrial bypass grafting was detected by
transthoracic echocardiography after 3 months.
During a follow-up period of 16 + 6 months, sinus
rhythm was maintained in 12 out of 16 patients, with
no serious complications.

Conclusion

In this case, cryoballoon ablation for AF in a patient
with an atrial septal occluder was feasible, safe, and
effective. The use of cardiac CT with contrast during
the preoperative period helps visualize the size and
position of the occluder in the atrial septum, allows
for determining the size of the native septum, and
provides a preliminary outline of the site for the
proposed puncture. Additionally, due to the lack of
tactile feedback during transseptal access with an
atrial septal occluder, intracardiac or transesophageal
echocardiography is recommended for better
visualization and a safer transition to the left atrium.
However, further studies are needed to assess the
generalizability of these findings.
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