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A 75-year-old man with a previous mitral valve repair experienced embolization of a left atrial appendage occlusion device

in the left atrium. The device was successfully retrieved using a double snaring technique, without the need for open

surgery. This is an unusual report of left atrial appendage occluder retrieval, confirming the feasibility of the technique and

the high flexibility of the device. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2022;4:101689)

© 2022 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
A 75-year-old man noticed dyspnea and fatigue
1 week after undergoing concomitant atrial
fibrillation (AF) cryoablation and left atrial

appendage occlusion (LAAO) with a Watchman FLX
device (Boston Scientific Corporation). He did not
seek medical attention but underwent the planned
transesophageal echocardiography (TEE) 3 months af-
ter the procedure. TEE showed embolization of the
device in the left atrium.

MEDICAL HISTORY

The patient had undergone mitral valve repair sur-
gery in 2019 after a chordal rupture (P2 triangular
resection and 30-mm ring positioning). Two years
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later he experienced an ischemic stroke after a
palpitation episode. A loop recorder was implanted,
and monitoring confirmed paroxysmal AF. He was
then prescribed a novel oral anticoagulant (NOAC),
Class Ic antiarrhythmic and beta-blocker therapy.
Because the symptomatic AF recurred despite the
antiarrhythmic medication, he was referred for cath-
eter ablation. He agreed to participate in the ongoing
OPTION (Comparison of Anticoagulation with Left
Atrial Appendage Closure After AF Ablation) trial and
was randomized to the device group (AF ablation þ
LAAO). Preprocedural imaging included TEE and
cardiac computed tomography angiography (CCTA),
which ruled out LAA thrombi and showed a chicken-
wing LAA morphology. After uncomplicated pulmo-
nary vein isolation with cryoenergy, a percutaneous
LAA closure was performed during the same session.
Fluoroscopy, angiography, and intraprocedural TEE
were used to guide the delivery.

The patient was in sinus rhythm during the entire
procedure. His left atrial mean pressure was
10 mm Hg. An LAA ostium of 21 mm and depth of
26.7 mm were measured on TEE after the ablation and
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confirmed with fluoroscopy. An LAA closure
device of 27 mm was deployed in the
appendage. After tug test, the final implan-
tation position was evaluated with and TEE,
showing compression to 21 mm, no tilting
and no leak (Figure 1).

The antithrombotic regimen for the device
group was market-approved NOAC and
aspirin until the 3-month TEE and clinical
evaluation.

INVESTIGATIONS
The 3-month TEE showed migration of the LAA
occluder on the atrial side of the mitral valve plane
(Figure 2, Video 1), causing significant valvular
obstruction (mean gradient 8 mm Hg). There were no
thrombi in the LAA and no shunt across the interatrial
septum. The loop recorder did not show AF recur-
rence. During the 3 months of rivaroxaban 20 mg plus
aspirin 100 mg daily, there were no bleeding events.
The patient was planned for an attempt at percuta-
neous device retrieval, and the previous dose of
NOAC was given 24 hours before the procedure. At
hospital admission, the results of physical examina-
tion were unremarkable, with blood pressure of 135/
80 mm Hg, peripheral oxygen saturation of 98%,
heart rate of 73 beats/min, and body temperature of
36 �C.

MANAGEMENT

The procedure was performed with the patient under
general anesthesia, with TEE and fluoroscopy guid-
ance. Using a right femoral vein access, 2 separate
transseptal punctures were performed, and 2
E 1 Transesophageal Echocardiography of Left Atrial Append

nsesophageal electrocardiographic measurements of left atrial ap

of the device after tug test.
steerable introducers were positioned in the left
atrium (8-F and 12-F). A left femoral arterial access
was precautionarily obtained in the event of a distal
embolization of the device. During the procedure, the
activated clotting time was maintained at $300
seconds.

The device was immobilized with a bioptome
advanced through the 12-F introducer (Figure 3,
Video 2) and encircled along its transverse axis by an
Osypka Lasso snare catheter, inserted through the 8-F
introducer (Figure 4, Videos 3 and 4).

The tightening of the snare catheter gave the device
an hourglass shape, with its atrial side pointing up-
ward. The bioptome was swapped with a second snare
catheter, which was able to catch the device close to
its proximal end (Figures 5 and 6, Videos 5 and 6). The
first snare catheter was then loosened, and traction
was applied to the second one. Being pulled from a
site close to the former allocation of the screw, the
device collapsed almost entirely in the 12-F introducer
(Figure 7, Video 7). The 12-F introducer with the device
inside was removed together with the 8-F introducer
after placement of a figure-of-eight suture. Post-
procedural TEE revealed no damage to the mitral
valve apparatus and a minimal interatrial septum
shunt

DISCUSSION

Device embolization is a known complication of LAA
closure, with an average reported rate of <0.5%. The
majority of cases (89%) occur either during the pro-
cedure or during the hospital stay,1 whereas other
series report late (ie, >4-6 weeks) embolization in up
to one third of cases.2
age Occluder

pendage ostium (21 mm) and depth (26.7 mm). (B) correct posi-
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FIGURE 2 Migration of the Device in Left Atrium
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At the moment of the occluder release all the PASS
criteria (Position, Anchoring, Size, and Seal)3 were
fulfilled: the device was positioned properly without
tilting; the result of a tug test was normal, suggesting
proper anchoring; the compression rate was 22%,
within the suggested rate of 10% to 30%; and there
were no leaks. We hypothesized a role of the
concomitant AF cryoablation, inasmuch as delivery of
cryoenergy at the ridge between the LAA and the left
superior pulmonary vein results in significant edema
of this region,4,5 and suboptimal procedural outcomes
FIGURE 3 Immobilization of the Device With a Bioptome

Positioned in the 12-F introducer
using this strategy have been reported.6 Concomitant
AF ablation and LAAO, given the similarities in their
procedural steps, provide the advantages of a single
procedure, virtually leading to improved resource use
and cost effectiveness, and previous small studies
reported outcomes,7,8 but there is concern that the
postablation edema of the ridge between the left su-
perior pulmonary vein and the appendage may lead
to underestimation of the appendage size. Results of
the ongoing OPTION trial will provide further insight
regarding this particular issue. Of note, the
FIGURE 4 Inserted Through the 8-F Introducer, a Snare

Catheter Encircles the Device Along Its Transverse Axis



FIGURE 5 Encircled Device by the Snare Catheter Along Its

Transverse Axis

FIGURE 7 The Device Collapsed Almost Entirely in the

Introducer After Losing the First Snare Catheter and

Applying Traction the Second One
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appendage ostium was echocardiographically
measured also during the retrieval procedure, pre-
sumably after resolution of ablation-related edema,
showing no difference from the implant evaluation.

Previous mitral valve repair probably prevented
embolization of the device in the left ventricle or in
the aorta, without the need of a retrograde femoral
arterial approach.9 However, according to literature
recommendation,10 we decided to use 1 of the 2 left
atrial accesses to secure the device as a safety
precaution.

Once the device was stabilized with the bioptome,
the retrieval was relatively straightforward, confirm-
ing the high flexibility properties of the device.
FIGURE 6 Bioptome was Swapped With a Second Snare

Catheter That Was Able to Catch the Device Close to Its

Proximal End
FOLLOW-UP

No complication was observed during the hospital
stay or at the 3-month follow-up visit. The patient’s
dyspnea resolved immediately after the retrieval
procedure. He did not undergo reimplantation, and
aspirin was stopped.

CONCLUSIONS

Device embolization is a rare complication of LAAO
and can occur with any available percutaneous
occluder. This is an unusual report of a successful
percutaneous retrieval of an embolized left atrial
appendage closure device. Although the left atrial
position has facilitated the procedure, we confirm the
feasibility of the double snaring technique also with
this device.
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APPENDIX For supplemental videos,
please see the online version of this paper.

http://refhub.elsevier.com/S2666-0849(22)00845-2/sref1
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref1
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref1
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref1
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref2
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref3
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref3
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref3
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref3
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref4
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref4
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref4
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref4
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref4
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref4
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref6
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref6
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref6
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref6
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref6
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref7
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref7
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref7
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref7
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref7
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref8
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref8
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref8
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref8
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref8
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref9
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref9
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref9
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref9
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref9
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref10
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref10
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref10
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref10
http://refhub.elsevier.com/S2666-0849(22)00845-2/sref10

	Successful Percutaneous Retrieval of an Embolized Left Atrial Appendage Occluder
	Learning Objectives
	Investigations
	Management
	Discussion
	Follow-Up
	Conclusions
	Funding Support and Author Disclosures
	References


