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Introduction
Atrial fibrillation (AF) is a common disease associated with 

developing strokes. The main-stay therapy for this condition 
is chronic oral anticoagulation, however, in patients with a 
high bleeding risk profile or prior life-threatening bleed, con-
ventional therapy may not be ideal. New advanced technolo-
gies such as transcatheter closure of the left atrial (LA) append-
age (LAA) provides clinicians an alternative therapy to reduce 
the stroke risk in patients with contraindications to chronic 
oral anticoagulation. In this case, we present a 66-year-old 
male with chronic AF who underwent LAA closure and was 
found to have a large thrombus attached to the device a year 
later. This case is valuable for dealing with thrombus forma-
tion even after one year device closure. Several studies of the 
percutaneous transcatheter delivery of dedicated LAA occlu-
sion devices have shown promising results that offer an alter-
native to warfarin therapy for selected patients. Despite the 
encouraging results of several studies about the procedure, ad-
ditional studies are needed to verify the safety and effectiveness 
of the devices. As in the present case, thrombosis might be a 
possible late complication and information to guide imaging 
monitoring and treatment is lacking.

Case
A 66-year-old male with an extensive past medical history 
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including hypertension, hyperlipidemia, diabetes, metastatic 
prostate cancer treated with prostatectomy along with radia-
tion and chemotherapy, previous ischemic stroke, known severe 
3-vessel coronary artery disease with coronary bypass grafting 
surgery after myocardial infarction, preserved ejection fraction 
of 50%, and chronic AF on anti-coagulation with warfarin. 
The patient suffered a fall resulting in left cerebellar hemor-
rhage, left temporal lobe subarachnoid hemorrhage as well as 
encephalomalacia of posterior right frontal lobe due to intra-
parenchymal hemorrhage. Due to his inability to tolerate long-
term anticoagulation and high CHADS2 score of 5, he under-
went percutaneous LAA closure using a 16 mm Amplatzer 
muscular ventricular septal defect closure device (AGA Medi-
cal Corp., Plymouth, MN, USA). He was not a candidate for 
Lariat device (SentreHEART, Redwood City, CA, USA) due to 
prior cardiac surgery. The device was deployed with no com-
plications and no residual flow. The patient was placed on life-
long daily aspirin 81 mg and a three-month course of clopido-
grel 75 mg.

Transthoracic 2D-echocardiogram performed post-proce-
dure, 45 days, and at 6 month follow-up was unremarkable 
for device complications. However, the 1 year follow-up trans-
thoracic 2D-echocardiogram revealed a spherical echo dense 
structure measuring 2.38 × 1.42 cm suggestive of clot in the 
left atrium (Fig. 1, 2, and 3, Supplementary movie 1 and 2). 
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Device based closure of the left atrial appendage (LAA) has emerged as a viable approach for stroke prevention in atrial fibrillation 
(AF) patients with contraindications to chronic oral anticoagulation. One of the most feared complications is device related 
thrombus formation. We present a 66-year-old male with chronic AF who developed a life-threatening intracranial bleed on oral 
anti-coagulation. He subsequently underwent LAA closure using an Amplatzer muscular ventricular septal defect closure device 
for stroke prevention. However, he was found to have a large thrombus attached to the device a year later. We present a review of 
the various LAA closure devices, importance of periodic surveillance via echocardiography and management options to prevent 
this complication. Also, the case highlights the importance of contrast-enhance echocardiography in diagnosis of LAA closure de-
vice thrombus.
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Transesophageal echocardiogram demonstrated a bilobed echo 
dense mass in the LA, the smaller being 1.53 × 1.87 cm and 
the larger mass being 2.45 × 2.33 cm (Fig. 4 and 5, Supple-
mentary movie 3). The mass was found to be attached to the 
closure device. The patient had no coagulation abnormalities. 
The patient was bridged to warfarin with heparin and antico-
agulation was resumed. There were no early complications as a 
result of the treatment. Repeat transthoracic echocardiogram 
six months later did not reveal any evidence of residual throm-
bus on contrast imaging. His warfarin was subsequently dis-
continued and he has been maintained on daily 81 mg aspirin. 
He has remained asymptomatic from a cardiac and neurologi-
cal standpoint and is regularly followed by cardiology.

Discussion
AF is the most common sustained cardiac arrhythmia and 

increases the risk for stroke.1) LAA is the site of around 75–90% 
of thrombus formation in non-valvular AF, and thus oblitera-
tion or exclusion of this structure, at least in theory, should lead 

to stroke risk reduction.2) Three devices have been specifically 
designed for LAA occlusion: the percutaneous left atrial ap-
pendage transcatheter occlusion (PLAATO), the Watchman 
(Atritech, Boston Scientific, Natick, MA, USA) LAA system, 
and the Amplatzer Cardiac Plug (ACP) (AGA, St. Jude Medi-
cal, Minneapolis, MN, USA).3) The PLAATO device has been 
discontinued for commercial reasons. The embolic protection 
in patients with atrial fibrillation trial compared closure of the 
LAA with the Watchman device with long-term warfarin ther-
apy and found it was non-inferior to standard anticoagulant 
therapy for stroke prophylaxis in high-risk AF patients.4) Re-
cently, the ASA Plavix Feasibility Study With Watchman Left 
Atrial Appendage Closure Technology study found that LAA 
closure with the Watchman device can be safely performed with-
out a warfarin transition, and is a reasonable alternative to con-
sider for patients at high risk for stroke but with contraindica-
tions to systemic oral anticoagulation.5)

A variety of Amplatzer septal occluder devices (AGA, St. 
Jude Medical, St. Paul, MN, USA) have been available for 
many years and used extensively for closure of atrial and ven-
tricular septal defects and other cardiac shunts. Eventually, a 
novel device, the ACP, was developed for the purpose of clos-
ing the LAA. Similar to prior trans-catheter LAA closure de-
vices, the ACP system is delivered into the left atrium via a 
trans-septal approach. The relatively short length of the ACP 
device allows for implantation into shallow LAA variants, 
which gives it an advantage over the PLAATO and Watch-
man devices that require a deeper LAA anatomy because of 
their longer profiles.3)

The incidence of thrombus formation on devices is relatively 
uncommon with prior studies showing an incidence for the 

Fig. 1. Zoom in of atrium from apical four chamber view. Unable to 
appreciate thrombus in this view without the use of contrast.

Fig. 2. Heart within a heart. Three chamber view showing a stalk with 
pedunculated thrombus (arrow).

Fig. 3. Contrast-enhanced echocardiogram enhances view of thrombus 
(arrow).
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Watchman device thrombus formation between 2–4%.5-7) In a 
study by Urena et al.,8) none of the 52 patients developed a de-
vice thrombus on the Amplatzer device; however, there have 
been two case reports from Europe.9)10) Prior studies demon-
strate high stroke risk score, high pre-procedural platelet count, 
and low left ventricular ejection fraction as independent risk 
factors for the formation of thrombus on the ACP device.7)

Transthoracic echocardiogram has a lower sensitivity to iden-
tify LA thrombus. Use of contrast-enhanced echocardiography 
significantly improves the sensitivity for identifying intra-car-

diac masses when standard imaging does not reveal diagnos-
tic information.11)

Individuals who will benefit from LAA closure are probably 
those who are at the highest risk for both stroke and hemor-
rhagic complications; therefore, patient selection is of para-
mount importance in order to realize the optimal device and 
antithrombotic strategy. As in the present case, thrombosis 
might be a rare, but possible complication of device-based an-
tithrombotic therapy, and additional studies are needed to 
know if the current practice of treating patients only with 
double-antiplatelet therapy before endothelization of the de-
vice is sufficient, or if one should use oral anticoagulation in 
the first 3 months as is advised in biological prostheses. In ad-
dition, periodic surveillance by echocardiography with contrast 
should be recommended to monitor the formation of throm-
bus in all types of devices. The frequency, duration, and type of 
echocardiogram (transthoracic or transesophageal) for throm-
bus formation monitoring still needs further research.

Supplementary movie legends
Movie 1. Three chamber view movie clip showing a stalk 

with pedunculated thrombus.
Movie 2. Contrast-enhanced echocardiogram movie clip 

showing enhanced view of thrombus.
Movie 3. Transesophageal echocardiogram movie clip con-

firms a large bi-lobed thrombus.
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