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CASE REPORT

CLINICAL CASE
Acute Formation of Thrombus on a
Left Atrial Appendage Occlusion Device
Immediately After Detachment

Ngoda Manongi, MD, MS,a Alexander Volodarskiy, MD,b Seth Goldbarg, MDb
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Clots can form on the left atrial surface of left atrial appendage closure devices, with subsequent thromboembolization.

However, we are unaware of any reports of clots forming on the devices immediately after deployment. We report a case

where an acute thrombus strand formed at the tip of an occlusion device immediately after deployment. (Level of

Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2023;19:101933) © 2023 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 woman in her 70s with persistent atrial fibril-
lation (AF) with CHA2DS2-VASc score 5,
recent COVID-19 infection, and recurrent

epistaxis presented for elective left atrial appendage
(LAA) closure. The results of physical examination
were unremarkable, with normal vital signs and
EARNING OBJECTIVES

To review that left atrial appendage closure
is an alternative to novel oral anticoagulants
in patients with AF at moderate to high risk
for stroke.
To emphasize that acute device-related
thrombus formation on the surface of
Watchman device immediately after deploy-
ment is rare.
To understand that patients with recent
history of COVID-19 infection with unre-
markable hypercoagulability observed dur-
ing workup may nevertheless be at increased
risk for blood-contacting device thrombosis.
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irregularly irregular heart rhythm but normal heart
sounds. Her electrocardiogram at presentation
showed AF.

MEDICAL HISTORY

Two months before device implantation, the patient
experienced an acute COVID-19 infection complicated
by superimposed bacterial pneumonia. Laboratory
tests indicated an increase in inflammatory markers:
C-reactive protein of 7.2mg/dL (reference<0.5mg/L),
erythrocyte sedimentation rate of 65 mm
(reference <30 mm), and D-dimer of 1423 ng/mL
(reference<225 ng/mL). Treatment with remdesivir,
dexamethasone, antibiotics, and oxygen supplemen-
tation led to rapid clinical improvement, and she was
discharged home.

MANAGEMENT

The patient had taken apixaban (Eliquis) continu-
ously until the morning of the procedure, when 1 dose
was withheld. A transesophageal echocardiogram
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(TEE) at the beginning of the procedure
demonstrated no thrombus in the left atrium
or LAA, and standard LAA orifice measure-
ments were performed. Using a modified
Seldinger technique, an 8.5-F sheath was
placed in the right femoral vein and
exchanged for an 8.5-F SL-1 sheath. Intrave-
nous heparin was given as a bolus before
transseptal access to achieve an activated
clotting time >250 seconds. With a Brock-
enbrough needle, a transseptal puncture was
performed with TEE and fluoroscopic guid-
ance. A pigtail catheter was positioned in the
LAA, and an angiogram was performed with
injection of contrast material to assess the
appendage morphology. Under TEE and fluoroscopic
guidance, the occlusion device was delivered and
positioned at the ostium of the LAA. Owing to a
shallow bifurcation, redeployment and a change in
device size were required. The second device
appeared well seated, without leak and with
appropriate compression. The device was then
released (Figure 1, Video 1). Immediately after
release, a thin thrombin strand was visualized
measuring 9 mm � 1 mm attached to the core wire
release point (Figure 2, Videos 2 and 3). The acti-
vated clotting time at this point was 330 seconds.
Protamine was withheld. Upon extubation, apixaban
E 1 3-Dimensional Transesophageal Echocardiogram

is releasing of the occlusion device by detaching the delivery cat
was initiated, and the patient was closely
monitored.

DISCUSSION

Intravascular medical devices such as left atrial
appendage occlusion (LAAO) devices are often used
to treat cardiovascular diseases. Left atrial appendage
closure (LAAC) is an alternative to oral anticoagulants
in patients with AF at moderate to high risk for
stroke and who are not optimal candidates for long-
term anticoagulation. Because LAAC devices are
composed of foreign material, they have the potential
to perpetuate device-related thrombus (DRT), with
potential for subsequent thromboembolization,
before endothelialization.1 Therefore, it is standard
practice to perform TEE 6 weeks after device im-
plantation to ensure proper seating of the device and
to assess for thrombus formation. Current published
reports suggests that DRT occurs in 3% to 4% of pa-
tients after .2 In addition, DRT has most often been
detected between 3 and 6 months after LAAC. How-
ever, we are unaware of any reports of clots forming
on the surface of the device itself immediately after
deployment.

LAAC devices offer an alternative to anti-
coagulation for prevention of stroke in selected
patients with AF. Engineering advancements and
heter (red arrows) from the device’s threaded insert (blue arrows).
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FIGURE 2 Detection of a Thrombin Strand on the Occlusion Device

A new strand was noted on the device’s threaded insert shortly after detachment of

the deployment catheter. (A) 3-dimensional transesophageal echocardiogram imaging.

(B) Multiplanar 2-dimensional imaging.
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familiarity with the implantation have reduced
procedural complications and have accelerated
continued growth in the use of LAAO devices.
However, DRT remains a concern in the early
postimplantation period. Dukkipati et al3 demon-
strated that the incidence of DRT across both the
PROTECT-AF and PREVAIL trials was approximately
4%. In addition, the study showed that DRT was
most often detected between 3 and 6 months
after LAAC.2

The mechanism underlying DRT is incompletely
understood. In addition, the uniqueness of a patient’s
LAA anatomy, the operator’s experience, and phar-
macologic considerations make identifying risk fac-
tors for DRT formation challenging. However, some
factors are known to increase coagulopathy,
including stasis from left atrial dilation, implantation
depth, genetic resistance to antiplatelet therapy, and
hypercoagulability from systemic illness.4 The
COVID-19 pandemic, caused by severe acute respira-
tory syndrome coronavirus 2, has brought many
unique pathologic conditions, such as coagulopathy.
COVID-19–associated coagulopathy can cause various
thromboembolic complications, likely resulting from
endothelial injury, immobilization, and an increase in
circulating prothrombotic factors.5 The clotting of
intravascular access devices or extracorporeal circuits
despite prophylactic-intensity anticoagulation is well
documented for patients with COVID-19 infection.6,7

In addition, several cases of thrombosis involving
blood-contacting devices, such as coronary stent
thrombosis associated with COVID-19, have been re-
ported.8,9 During a COVID-19 infection, cytokine
storm leads to endothelial damage, activation of the
platelets, and coagulation cascade. In the Watchman
device, the threaded insert, which provides the
mechanism for attaching the device to the threaded
core wire on the delivery catheter, was the nidus for
the thrombus. One can speculate that in our patient
with an activated clotting time of 330 seconds, the
combination of recent COVID-19 infection and an
underlying genetic susceptibility to becoming pro-
coagulable probably led to acute thrombus formation.

FOLLOW-UP

No neurologic events occurred during close outpa-
tient follow up. Six weeks after the procedure, TEE
revealed a well-seated 24-mm Watchman device with
low compression (2%) and a 1-mm residual flow
around the device on the mitral side, but no thrombus
on the device (Figure 3).
CONCLUSIONS

To our knowledge, this is the first case of DRT on the
surface of an LAAC device immediately after deploy-
ment and release. The origin of the thrombus strand
appears to have been the threaded insert, which is the
attachment place for the delivery wire. We speculate
that the patient’s recent SARS-CoV-2 infection, in
addition to the prothrombotic milieu in the fibril-
lating left atrium, was sufficient to overcome
therapeutic anticoagulation.
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FIGURE 3 Transesophageal Echocardiograms at 45-Day Follow-Up Visit

Previously visualized strand is no longer visible after a course of anticoagulation with apixaban. No device leak at 45-day imaging.

(A) 3-dimensional transesophageal echocardiogram imaging. (B) 2-dimensional transesophageal echocardiogram imaging.
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