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Standing on the ledge: atrial fibrillation ablation in patients with

atrial septal closure devices

Marco Schiavone1 and Giovanni Battista Forleo1

1Luigi Sacco University Hospital

June 9, 2020

Percutaneous atrial septal defect (ASD) closure is the mainstay treatment for ostium secundum ASD and
patent foramen ovale1. Patients with ASD may develop atrial fibrillation (AF), mostly due to structural
atrial remodeling creating the substrate for macroreentry2,3. Timing of ASD closure is crucial to prevent
further development of electrophysiological heterogeneity, thereby reducing morbidity associated with AF,
even though patients with ASD closure devices remain at high risk of developing AF4.

The rising number of patients undergoing percutaneous ASD closure poses a new challenge in the treatment of
coexistent AF. Furthermore, the reduction of surgical ASD treatment with concurrent cryo- or radiofrequency
ablation (modified Maze procedure) is contributing to increase the number of patients who would benefit
from catheter ablation after transcatheter ASD closure. Although some studies have shown a high acute
success rate of catheter ablation in this population5, this treatment is often denied due the higher perceived
risk of performing the transseptal puncture (TSP) after percutaneous repair of the defect.

Given the lack of definitive data on this topic, in this issue of the Journal, Garg et al. performed the first
meta-analysis evaluating the safety and the efficacy of catheter ablation for AF in this subset of high-risk
patients with ASD closure devices.

Crossing the line: different techniques, same results.

The investigators examined three different studies (Santangeli et al. 6, Li et al. 7 and Sanget al. 8)
including a total of 64 patients. The follow-up duration ranged from 6 to 22 months, and three different
types of devices were utilized (Amplatzer, Abbott Medical, Plymouth, Minnesota ; CardioSEAL®, NMT
Medical, Inc., Boston, Massachusetts ; Lifetech septal occluders, Lifetech Scientific, Shenzhen, China ).
Acute procedural success (elimination of all pulmonary vein potentials and non-pulmonary vein triggers)
was reached in 98.4% of patients (in 1 patient mitral isthmus block was not effective), showing a global
feasibility of catheter ablation procedures in this population. The transseptal access was obtained through
the native septum in the majority of patients (81.3%); direct puncture of the device was safe but resulted
in a significant prolongation of procedural times. Two strategies were used to facilitate the access into the
left atrium through a septal device: Santangeli et al. 6 placed an extra-stiff guidewire (0.032 inch) in a left
pulmonary vein and advanced an upsized dilator (11 Fr) over the wire to further dilate the access site across
the device, Li et al. 7 and Sang et al. 8advanced an angioplasty guide wire in the left superior pulmonary
vein, withdrew the 8 Fr dilator, and performed sequential dilatations using a 2.5–5.0 mm non-compliant
balloon under pressure of 12–18 atm to ease sheath manipulation. Current data do not show differences in
the two approaches; sequential dilations may reduce the mechanical force that theoretically can result in
device dislodgment, although no such event was reported by Santangeli et al. 6.

Neo-endothelialization and fibrous incorporation of the ASD closure device are generally completed within 1
to 3 months and, as described in a swine model9, 100% of the ASDs are generally closed at 3 months. Median
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times from ASD closure to catheter ablation in the three cohorts were 46 (6-82), 16 (6-36), and 11 (6-72)
months respectively and this, apart from TSP techniques and operator skills, may have had a crucial role in
determining the absence of device dislodgement, implying that catheter ablation might be safe at least 3 to
6 months after percutaneous ASD closure. Robust data on safety of direct puncture through other common
devices (i.e. Gore® Cardioform Septal occluder and ASD occluder, W.L. Gore & Associates, Inc., Phoenix,
Arizona ) are lacking and should be investigated, although an early animal experience seems encouraging
since left atrial access was achieved in sixteen canines without acute complications10.

Is ICE the key to success?

Both the aforementioned approaches seem safe and feasible, although it has to be underlined that 3 patients
(4.7%), all in the same cohort,7 had an inadvertent epicardial puncture during the transseptal access. In
these 3 cases, although the device diameter ranged from 28 to 34 mm, a non-echocardiography guided TSP
across the native interatrial septum (posteroinferior to the ASD closure device) was performed. After the
epicardial puncture, 2 patients underwent TSP across the device in the same procedure, while in one case
the procedure was rescheduled under transesophageal echocardiography (TEE) guidance. This percentage of
epicardial puncture during a fluoroscopy-guided transseptal approach is extremely high (3 out of 9 patients),
especially if we consider that procedures were performed in a high-volume center by skilled operators. As
stated by Santangeli et al .6, intracardiac echocardiography (ICE) guidance is crucial to identify the portion
of the native septum not covered by the ASD closure device (generally posteroinferior to the device), that
should be preferentially targeted during TSP. In their cohort, if ICE failed to recognize a portion of the
interatrial septum not covered by the device, mostly due to oversizing with respect to the interatrial septum
or in cases with a device diameter [?] 26mm, a direct puncture of the closure device was performed. Although
Sang et al. 8 reported no procedural complications without ICE, suggesting that real-time monitoring of
catheter movement may be sufficient to assess the optimal puncture site even when the device diameter is [?]
26mm, in our opinion ICE guidance remains crucial to improve safety and to avoid unnecessary attempts to
TSP by identifying unfavorable anatomies in which a straight puncture of the device should be performed.
Real-time 3D-TEE has also shown to provide an accurate anatomic definition of the native septum during
TSP11and may represent a valuable alternative, although ICE-guidance is corroborated by more robust data
in this scenario and its use should be encouraged in routine practice.

Procedural outcomes: the evidence is growing.

Interestingly, in this issue of the Journal, Garg et al. showed that no significant differences in clinical and
procedural outcomes were observed comparing septal vs. device puncture, apart from total procedural time
that was significantly longer with TSP via the closure device vs. the native septum (p = 0.004), mostly due
to longer time needed to perform TSP. This suggests a similar maneuverability of the catheters in left atrium
with both approaches. Recurrence of AF was not significantly different in the two groups and was comparable
to AF ablation outcomes in patients without ASD closure device. As expected, long-term freedom from AF
was higher in paroxysmal and persistent AF, while long-standing persistent AF patients were more unlikely
to maintain sinus rhythm during follow-up. Considering the high success-rate in the early stages of AF,
timing of catheter ablation is crucial and a “wait-and-see ” strategy with a prolonged drug treatment12 is
probably not worth it for ASD patients.

Of note, despite different follow-up strategies no residual interatrial shunt was reported in the three cohorts.
In a medium-term follow-up (3 to 6 months after the procedure), Santangeli et al .6 relied on contrast
transthoracic echocardiography (TTE), with and without Valsalva maneuvers, Li et al. 7 utilized TEE. Sang
et al. 8 relied only on non-contrast enhanced TTE, hence we cannot exclude that in this cohort the presence
of a residual interatrial shunt might have been missed in some cases. Post-procedural shunts at ICE and
contrast TTE were noted in a non-negligible number of patients in the first cohort6; therefore timing and the
best strategy for evaluating residual shunts are of great importance. Follow-up in cases with direct puncture
of the ASD closure device is even more challenging, because of the so-called “shadow effect ” that might
hamper a correct “anatomical” detection of the residual shunt. In our opinion, use of bubble-contrast TTE,
enhanced with novel 3D imaging techniques, may be the best follow-up strategy in these patients, minimizing
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the risks of an incorrect detection of residual shunt, as well as avoiding discomfort of TEE (Figure 1) .

To sum up, despite limited data and a relatively small sample size, this meta-analysis highlights the feasibility
and safety of catheter ablation in patients with ASD closure devices. In our opinion, these procedures should
be centralized at high-volume centers; use of ICE should be encouraged, and a thorough follow-up with
contrast-enhanced echocardiography should be performed. Garg et al. should be applauded for their work,
useful to shed some light on this challenging population, establishing that AF ablation in patients with
percutaneous atrial septal closure devices is safe and effective, but in the right hands.
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