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ABSTRACT CORRESPONDING AUTHOR:
Francis X. Downey, MD
The WATCHMAN™ atrial appendage closure device is designed to reduce the risk of stroke Mayo Clinic, Phoenix, Arizona, US

in patients with nonvalvular atrial fibrillation who are not suitable candidates for long-
term oral anticoagulation therapy. However, the device also carries small risks, including
procedural complications such as device migration, embolization, or pericardial effusion.
We describe a case of WATCHMAN device migration requiring surgical retrieval.
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INTRODUCTION

The WATCHMAN™ FLX 35 mm atrial appendage closure
device (Boston Scientific) is designed to reduce the risk of
stroke in patients with nonvalvular atrial fibrillation who are
not suitable candidates for long-term oral anticoagulation
therapy. The WATCHMAN device is deployed into the left
atrial appendage (LAA) under fluoroscopic guidance via
a percutaneous technique. Transesophageal echocardio-
graphy (TEE) is performed to assess the morphology and
size of the LAA and to identify any potential anatomical
challenges for device implantation. Over time, heart tissue
grows into the device and seals off the LAA, preventing the
site from thrombus formation. This allows most patients to
discontinue anticoagulation.

While the device offers the advantage of stroke
prevention without the need for daily anticoagulation, it
also carries risks, including complications such as device
migration, embolization, or pericardial effusion. This case
describes such a complication and discusses the literature
and methods for device extraction.
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CASE PRESENTATION

A 72-year-old female with past medical history of atrial
fibrillation, pacemaker placement, hypertension, CHA2DS2-
VASc score of 6, HAS-BLED score of 4, and two prior embolic
occipital strokes despite therapeutic anticoagulation
underwent placement of a WATCHMAN FLX 35 mm at an
outside institution (Figure 1). The tug test was completed, no
residual gap was noted, and measurement of the deployed
device ranged from 26 to 29 mm with a compression ratio
of 17% to 26%.

On her 6-week post-WATCHMAN placement TEE, the
device was noted to have migrated proximally. There
was no apparent communication between the left
atrium and LAA by color Doppler; however, it appeared
to be anchored by only one superior anchor while
encroaching into the left atrium and mitral apparatus
(Figure 2, Video 1). An adjacent echodensity was
concerning for a thrombus within the LAA. She was then
referred for consultation at our surgery clinic for device
extraction.
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Figure 1 Transesophageal echocardiography post-WATCHMAN device implantation. Echocardiogram showing WATCHMAN device (red

dotted line) in place after implantation.
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Figure 2 Transesophageal echocardiography (TEE) at 2-week follow-up post-WATCHMAN device implantation. (A) Echocardiogram
showing the WATCHMAN device (red dotted line) encroaching onto the mitral apparatus (red arrow pointing to posterior mitral leaflet).
Blue arrow points to semilunar valves of the aorta, and yellow lines outline the walls of the left ventricle. (B) TEE 3-dimensional

reconstruction of the WATCHMAN device inside the left atrium.

14-Nov-2023

08:05:%LHTE
X8-2t
53Hz
9.0cm

2D \

46%
C 50
P Off
HGen

PAT T: 37.0C
TEET: 40.0C

Se: 1
TIS0.2 MI0.6 Im:28
Fm: 16 of 110

M4

Video 1 Transesophageal echocardiography of WATCHMAN device appearing anchored by only one superior anchor while encroaching into
the left atrium and mitral apparatus; see also at https://youtu.be/o-UXOjelrzg.

MANAGEMENT

A multidisciplinary discussion involving cardiovascular
surgery and interventional cardiology reviewed options for
removal of the device. As the WATCHMAN was still partially
lodged between the mitral apparatus and the LAA, it was
deemed unsafe to attempt percutaneous retrieval. Given
her history of atrial fibrillation and stroke, the decision was
made to perform a maze procedure.

The patient was transferred to the operating room for
open surgical removal of the WATCHMAN device. Her chest
was opened through a median longitudinal sternotomy,
and she was placed on cardiopulmonary bypass. Bilateral
pulmonary vein isolation was performed using the AtriCure
modified maze atrial fibrillation ablation system (AtriCure).
The aorta was cross clamped and, after a warm induction
of antegrade blood cardioplegia, the heart was arrested
using antegrade cold blood cardioplegia.


https://youtu.be/o-UXOjeJrzg
https://youtu.be/o-UXOjeJrzg
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The left atrium was incised, and the WATCHMAN device
was identified emanating from the orifice of the left atrial
appendage (Figure 3). It was mildly adherent to the left
atrial appendage but was dissected free and removed
intact (Figure 4). The orifice of the left atrial appendage was
oversewn from the inside of the left atrium using two layers
of 4-0 Prolene suture. The left atrial appendage was then
stapled and excised from the outside using linear staples
with pericardial strips. The left atrium was approximated
using running 4-0 Prolene suture.

The patient was rewarmed and weaned from
cardiopulmonary bypass. Cardiopulmonary bypass time
was 55 minutes, and cross-clamp time was 32 minutes.

The patient was extubated in the operating room and
transferred to the intensive care unit on vasopressin
overnight. Her hospital course was uncomplicated, and
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she was discharged home on postoperative day 5. She
was in normal sinus rhythm, and no anticoagulation
was initiated. At her 2-week follow-up, she was doing
well without further incidence of arrhythmia on
electrocardiogram. At the 2-month follow-up with her
cardiologist, her electrocardiogram remained normal
and continued to monitor her hypertension, prediabetes,
and dyslipidemia.

DISCUSSION

The WATCHMAN device is an attractive option for patients
who want to avoid blood thinners and are worried about
stroke. While it has low complications, device migration
can occur post-insertion, though it is rarely discussed. The

Figure 3 Intraoperative photograph of left atrium. WATCHMAN device visualized intraoperatively inside the open left atrium.

Figure & WATCHMAN device after extraction, bottom view (left) and top view (right).
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current literature reveals only six case reports describing
WATCHMAN  device  migration/embolization  during
implantation*® and another 15 postoperatively with
their subsequent removal (7 were surgical and 8 were
percutaneous removal).”?! There is a steady increase of
WATCHMAN device utilization, jumping from 1,195 in 2015
to 11,165 devices in 2017.”? WATCHMAN manufacturer
Boston Scientific reports over 90,000 implants globally as of
2019. As per US Food and Drug Administration labeling, four
clinical trials reported the incidence of device embolization
ranging from 0% to 0.6%, while device migration was
reported as 0.2% in only one study and 0% in the other
three studies.”

A National Cardiovascular Data Registry (NCDR) showed
that device migration or embolization was more common
in lower annual median volume centers, with the use of
WATCHMAN 2.5 device versus WATCHMAN FLX, in patients
with larger LAA ostia (median 23 vs 21 mm, P = .04), and
in cases with a smaller difference between LAA ostia
and WATCHMAN size (median 4 mm vs 5 mm, P = .04).>*
Additionally, an NCDR left atrial appendage occlusion
registry study reports that, compared to manufacturer
recommended sizing, the odds of device migration or
embolization at 45 days were similar if undersized devices
were used and favorable if oversized devices were used.
They also reported that the selection of oversized devices
increased significantly over the study period.

Proper sizing of the device based on the atrial appendage
is therefore very important in preventing device migration,
and experience with the device improves the choice in
sizing. Abnormalities in atrial appendage structure, such
as the chicken wing shape, may also present risks. This
was demonstrated in a previous case report in which
a WATCHMAN device migrated into the left ventricular
outflow tract in a patient with this anatomical feature.!

When a WATCHMAN device does migrate, it poses
the challenge of determining whether a surgical or
percutaneous approach should be used for retrieval
since there is limited comparative data between the two
methods. Advantages of open-heart surgical extraction
include reducing the risk of thromboembolism during
the procedure and providing a robust treatment of atrial
fibrillation through modified maze and LAA excision,
although complications with open-heart surgery can be
high and patient recovery is longer.

It is worth noting that percutaneous removal entails
simultaneous placement of a new device, which may
pose challenges as abnormal atrial appendage anatomy
may be the primary cause of device migration in this
population, and therefore the risk of migration may persist.
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Open removal allows direct visualization of the device and
removing it intact, while percutaneous removal typically
involves using a Raptor or Snare device to pull it through a
French sheath.”'21318 Theoretically, this may cause parts of
the WATCHMAN’s metal frame to break off and embolize
since the device needs to be crushed for extraction.®

One case report mentions that the unfolded anchoring
barbs remained hooked into the LAA orifice during
removal.’ Aortic injury during percutaneous removal has
been previously reported, leading to dissection in one
case and pseudoaneurysm in another.®!” Percutaneous
endovascular extraction, however, does come with
advantages such as the avoidance of sternotomy, having
a shorter hospital stay, and avoiding complications related
to cardiopulmonary bypass. Moreover, it may offer the only
solution for poor surgical candidates.

CONCLUSION

WATCHMAN device migration is a rare but major complication
that may be asymptomatic and only discovered on follow-
up echocardiographic imaging. The decision to remove
via open surgery or percutaneous extraction should be
made with input from both interventional cardiology and
cardiovascular surgery and should include a discussion
of thromboembolization and aortic injury risks versus the
benefits of avoiding sternotomy and cardiopulmonary
bypass.

Shared decision-making between the patient and the
healthcare team is essential to ensure that the patient
is appropriately informed of the possible risks of each
procedure and their preferences are considered.
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