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ABSTRACT. Cryoablation for pulmonary vein isolation in atrial fibrillation has been considered

a relative contraindication in the presence of a septal occluder device. We describe the successful
conduct of this technique with a multimodality imaging approach.
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A 69-year-old man presented to our atrial fibrillation (AF)
clinic due to the presence of paroxysmal AF diagnosed
five years earlier. He complained of persistent palpita-
tions despite the use of metoprolol succinate (100 mg
once daily) and propafenone (150 mg twice daily), and
he did not tolerate higher doses of antiarrhythmics due to
gastrointestinal complaints. Echocardiography showed
a preserved ejection fraction (0.55) and a normal atrial
size. He was referred for pulmonary vein (PV) isolation
with a cryoballoon due to refractory paroxysmal AF
The patient’s medical history included hypothyroidism
and patent foramen ovale (PFO) closure for a crypto-
genic stroke with a 25-mm Amplatzer® device (Abbott,
Chicago, IL, USA) 15 years earlier. Medications included
levothyroxine, apixaban, and statins.

Following the exclusion of left atrial thrombus by trans-
esophageal echocardiography, the patient was taken to the
electrophysiology laboratory. Under general anesthesia,
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femoral vein access was gained. Quadripolar and decap-
olar catheters (Inquiry®; Abbott) were advanced to mon-
itor His and coronary sinus signals, respectively. The His
catheter was used as a reference to mark the most caudal
aspect of the aorta and, in this way, to aid in the selec-
tion of the transseptal puncture (TSP) site. Intracardiac
echocardiography (ICE) (ViewFlex®; Abbott) was used to
guide the TSP and to monitor complications during the
procedure (Figure 1).

As was described previously by Sang et al.,! to indirectly
localize the outflow tract and aortic root (as a white
shadow), an inferior cava vein angiography was per-
formed. A fixed-curve sheath (Swartz® Braided LAMP
90%;, Abbott) was advanced into the right atrium, and
10 mL of contrast medium was injected with cineangiog-
raphy film recording in the right anterior oblique (RAO)
projection. Opacification of the right atrium, right ven-
tricular outflow tract, and pulmonary artery creates an
outline around the aortic root (a white shadow was seen).
Thus, this structure can be referenced without the need to
inject contrast directly through the aorta.

To enhance the precision and security of the proce-
dure, a quadripolar catheter was positioned in the His
area.” The distance between the anterior edge of the
Amplatzer® and the proximal pole of the His-located
quadripolar catheter was 16 mm. A site between these
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Figure 1: ICE images taken during the procedure. A: Home view showing the Amplatzer® device and the His signal catheter. B:
A point in the native septum was selected for left atrium access. C: ICE was used to guide septum puncture. D: Access to the
left atrium. ICE: intracardiac echocardiography BRK: Brockenbrough; RV: right ventricle.

reference points, inferior to the aortic shadow, was
selected as the ideal location for transseptal atrial punc-
ture (Figure 2). An anterior and inferior puncture site
was selected to ease cryoballoon manipulation during
right PV therapy (Figure 3).

A 0.032-in guidewire and a transseptal introducer sheath
(Swartz® Braided LAMP 90°) were advanced. Using
a 71-cm transseptal needle (BRK®; Abbott) and under
fluoroscopic imaging (in the RAO projection) and direct
ICE vision, transseptal catheterization was performed.
Afterward, the 0.032-in guidewire was exchanged for a
260-cm-long, high-support hydrophilic-coated guidewire
(GLIDEWIRE ADVANTAGE® 0.035 in; Terumo Medi-
cal Corporation, Somerset, NJ, USA); then, a FlexCath
Advance 15-F° steerable sheath (Medtronic, Minneapolis,
MN, USA) was placed in the left atrium (Figure 2).

Guided by ICE and fluoroscopy and taking the com-
puted tomography imaging of the left atrium as an ana-
tomic reference, the cryoballoon and a circular mapping
Achieve® catheter (Medtronic) were advanced into the
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left atrium and subsequently into every PV ostium. Over
the Achieve® catheter, the cryoballoon was advanced and
insufflated. Iodinated contrast was injected through the
distal tip of the catheter to test complete sealing of the
PV in order to proceed with the cryoablation therapy for
240 seconds. Continuous phrenic stimulation was per-
formed during right PV cryoablation to detect lesions
of the phrenic nerve. At the end of the study, ICE ruled
out pericardial effusion. The patient was in sinus rhythm
the day after the procedure and was discharged without
complications.

Discussion

A increasing frequency of TSP use has been observed,
mainly driven by the acceptance of PV ablation as a strat-
egy for rhythm control in AF. The high success rate of the
procedure (> 99%) and the low number of complications
(< 1%) make this technique an essential tool for the elec-
trophysiologist.> On the other hand, the presence of a sep-
tal occluder device is now a common scenario in clinical
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Septal Occluder and PV Isolation Using Cryoablation
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Figure 2: A: Distance between the anteroinferior border of the Amplatzer® device and the His signal catheter. B: Inferior cava
vein angiography. C: TSP with successful passage into the left atrium. D: Cryoablation therapy. PV: pulmonary vein; RA: right
atrium; RV: right ventricle; RVOT: right ventricular outflow tract; TSP: transseptal puncture.

practice as its placement is the procedure of choice for
the closure of most atrial septal defects and its use has
gained adoption for PFO closure since its approval for the
management of patients with cryptogenic stroke by the
United States Food and Drug Administration in 2016.*
Thus, it is not uncommon to find a patient with a septal
occluder device and a clinical indication for PV isolation.
However, the presence of an atrial septal occluder has
classically been considered a relative contraindication for
PV isolation.

Radiofrequency catheter ablation was the first technique
used for PV isolation in the classic report by Haissaguerre
et al.’ Since then, the evolution of both techniques and
devices has made PV isolation a routine procedure in
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the area of electrophysiology. Meanwhile, cryoballoon
ablation has emerged as an alternative to radiofrequency
energy. The equivalent rate of sinus rhythm mainte-
nance at one year in paroxysmal AF (60%-80%) and
the shorter time required to complete the procedure have
made cryoablation therapy an attractive option.

PV isolation with radiofrequency catheter ablation is
a well-described procedure in studies of a few patients
with septal occluder devices.'® In these investigations,
TSP had a 100% success rate, and the puncture could be
achieved through the native septum in 70% to 90% of
cases. In 10% to 30% of patients, the TSP was performed
through the device without complications. In our case,
due to the presence of paroxysmal AF and the normal
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Figure 3: Image showing the anatomical references relevant
during the procedure. The Amplatzer® device lies in the
interatrial septum. An inferior and anterior point through
the native septum (marked as a red point) was chosen for
TSP. TSP: transseptal puncture.

atrial size, we chose the cryoballoon ablation technique
over radiofrequency ablation, primarily to perform a sin-
gle TSP.

To the best of our knowledge, there are only two previous
reports of TSP for cryoballoon ablation in the presence of
a septal occluder device.”” In both reports, left atrium
access was gained through the native septum without the
need to cross the device.”!? In the report by Stroker et al.,’
TSP was conducted inferoposteriorly to the device, which
could make cryoablation therapy for the right PV more
difficult to complete due to the very acute angle created
to access the right-side veins. Rind et al."’ described the
use of an anteroinferior puncture site through the native
septum without complications.

In our case, the use of ICE was of paramount importance
to guide the procedure. Due to the larger sheath required
during PV isolation with a cryoablation balloon, the pro-
cedure is technically more challenging in the presence of
a septal occluder device. In this scenario, it is essential to
gain anterior access through the septum as this puncture
facilitates advancing the catheter and access into the right
PVs.!! High anatomic resolution and real-time imaging
with the use of ICE allowed us to gain access to the left
atrium through the native septum. In this manner, ICE
has a central role evaluating the anatomical variants of
the interatrial septum, refining the puncture site selection
for TSP, and improving the early detection of complica-
tions (eg, cardiac tamponade).'
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One of the advantages of our approach is the use of a
quadripolar catheter located in the His signal. Although
this is a classic tool to demarcate the superior margin of
the interatrial septum (which lies in juxtaposition to the
noncoronary cusp of the aortic valve in its most inferior
aspect),” this additional point was very helpful because
it allowed us to see a reference point during the fluoro-
scopic view and, hence, avoid an accidental puncture of
the aortic root.

Conclusion

The presence of a septal occluder device in patients with
an indication for PV isolation for AF is a situation that is
expected to become increasingly common. PV isolation
with a cryoablation balloon is a feasible procedure in this
scenario. In the present case, the use of multimodal imag-
ing with inferior cava vein angiography, ICE, and fluoros-
copy led us to complete the procedure safely.

References

1. Sang C-H, Dong J-Z, Long D-Y, et al. Transseptal puncture
and catheter ablation of atrial fibrillation in patients with
atrial septal occluder: initial experience of a single centre.
Europace. 2018;20(9):1468-1474.

2. Manolis AS. Transseptal access to the left atrium: tips
and tricks to keep it safe derived from single operator
experience and review of the literature. Curr Cardiol Rev.
2017;13(4):305-318.

3. De Ponti R, Cappato R, Curnis A, et al. Trans-septal cath-
eterization in the electrophysiology laboratory: data from
a multicenter survey spanning 12 years. | Am Coll Cardiol.
2006;47(5):1037-1042.

4. Madhkour R, Wahl A, Praz F, Meier B. Amplatzer patent
foramen ovale occluder: safety and efficacy. Expert Rev Med
Devices. 2019;16(3):173-182.

5. Haissaguerre M, Jais P, Shah DC, et al. Spontaneous initia-
tion of atrial fibrillation by ectopic beats originating in the
pulmonary veins. N Engl | Med. 1998;339(10):659-666.

6. Andrade JG, Champagne J, Dubuc M, et al. Cryoballoon
or radiofrequency ablation for atrial fibrillation assessed
by continuous monitoring: a randomized clinical trial.
Circulation. 2019;140(22):1779-1788.

7. Kuck K-H, Brugada J, Fiirnkranz A, et al. Cryoballoon or
radiofrequency ablation for paroxysmal atrial fibrillation. N
Engl | Med. 2016;374(23):2235-2245.

8. Santangeli P, Di Biase L, Burkhardt JD, et al. Transseptal
access and atrial fibrillation ablation guided by intracar-
diac echocardiography in patients with atrial septal closure
devices. Heart Rhythm. 2011;8(11):1669-1675.

9. Stroker E, de Asmundis C, Chierchia G-B. Cryoballoon abla-
tion in the presence of a large occlutech device. Acta Cardiol.
2018;73(4):411-412.

10. Rind JA, Byl JL, Samuel BP, Vettukattil JJ, Chalfoun NT.
Cryoballoon ablation for paroxysmal atrial fibrillation in
the presence of an Amplatzer septal occluder device. Indian
Pacing Electrophysiol ]. 2016;16(5):169-171.

11. Alkhouli M, Rihal CS, Holmes DR]. Transseptal techniques
for emerging structural heart interventions. JACC Cardiovasc
Interv. 2016;9(24):2465-2480.

12. Saliba W, Thomas J. Intracardiac echocardiography during
catheter ablation of atrial fibrillation. Europace. 2008;10(Suppl
3):1ii42-iiid7.

The Journal of Innovations in Cardiac Rhythm Management, June 2021



