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CASE REPORT

CLINICAL CASE
Spontaneous Left Atrial Thrombus
Formation on the Catheter Delivery
System During WATCHMAN Implantation

Hiren Patel, MD,a Luis R. Castellanos, MD, MPH,b Eugene Golts, MD,c Ryan Reeves, MD,b Ehtisham Mahmud, MD,b

Jonathan C. Hsu, MD, MASb
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We present a rare complication of spontaneous thrombus formation on the WATCHMAN delivery system, on both the

right- and left-sided systemic circulation. We also describe the multidisciplinary team approach and the use of

percutaneous vacuum-assisted aspiration system (AngioVac, AngioDynamics, Latham, New York) for successful

thrombus removal. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2020;2:444–8) © 2020 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/).
LEARNING OBJECTIVES

� Spontaneous thrombi formation despite
adequate anticoagulation may
present as an infrequent complication
during percutaneous interventions
that implanting physicians should be
aware of.

� The etiology of intraprocedural thrombus for-
mation is thought to be related to stasis and
initiation as well as activation of the
coagulation cascade on the catheter
surfaces with the catheter acting as a foreign
body.

� Spontaneous thrombi formation can be
managed successfully with the use of the
vacuum-assisted venous aspiration AngioVac
system.
A trial fibrillation remains the most commonly
diagnosed atrial arrhythmia in the United
States, with stroke being a well-known

complication of the condition (1). In recent years,
transcatheter left atrial appendage (LAA) closure has
gained increased interest given its safety and efficacy
as reported by multiple prospective studies (2).
Currently, the WATCHMAN device (Boston Scientific,
Marlborough, Massachusetts) is the only U.S. Food
and Drug Administration–approved and commercially
available device in the United States. Increasing oper-
ator experience has resulted in a procedural success
rate as high as 98% with low complication rates (3).
Although device-related thrombus has been reported
in subsequent WATCHMAN follow-up, no right or left
atrial thrombus formation has been reported in the
acute setting of implantation. In the following case
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AB BR E V I A T I O N S

AND ACRONYM S

ACT = activated clotting time

LAA = left atrial appendage

TEE = transesophageal

echocardiogram
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report, we present a rare complication of spontaneous
thrombus formation on the delivery system, on both
the right- and left-sided systemic circulation, and
the use of the AngioVac system for successful
thrombus removal.

HISTORY OF PRESENTATION

A 64-year-old female patient was admitted to our
institution for an elective percutaneous LAA occlu-
sion procedure with a WATCHMAN device.

PAST MEDICAL HISTORY

The patient had a history of paroxysmal atrial fibril-
lation, transient ischemic attack, hypertension,
irritable bowel syndrome, thoracic cavernous mal-
formations, and depression.

INVESTIGATIONS

The patient was considered for oral
anticoagulation given her elevated CHA2DS2-VASc
score of 4 (female sex, hypertension, and transient
ischemic attack). However, the presence of her
known thoracic cavernousmalformations placed her at
a high bleeding risk in the long term. She was therefore
referred for percutaneous LAA occlusion.

INITIAL MANAGEMENT:

PLACEMENT OF THE

WATCHMAN DEVICE

The patient was prepped according to our standard
protocol. Venous access was obtained, a heparin
FIGURE 1 TEE Images Demonstrating Intact Interatrial Septum and

(A) Transesophageal echocardiography (TEE) image of interatrial septum

intact septum with no thrombus at the beginning of the procedure. (B) T

attached to the WATCHMAN delivery sheath in the left atrium (arrow).

aspect (arrowheads).
bolus was given, and an activated clotting
time (ACT) of >250 s was confirmed prior to
transseptal puncture. A standard 8.5-F SL1
sheath (St. Jude Medical, St. Paul, Minne-
sota) with a radiofrequency-powered NRG
transseptal needle (Baylis Medical, Toronto,
Ontario, Canada) was used, which was un-

eventful. A 14-F double-curve WATCHMAN access
sheath was introduced to the left atrium without
difficulty (the delivery sheath was not placed on
continuous saline flush). A 24-mm WATCHMAN de-
vice was successfully deployed in the LAA after a
single deployment requiring no partial nor full re-
captures. The atrial dwell time was 30 min, and the
WATCHMAN device was present in the body for 10
min. Prior to device release, post-deployment eval-
uation with transesophageal echocardiography (TEE)
revealed a serpiginous echodensity in the right
atrium that appeared to be attached to the trans-
septal WATCHMAN access sheath (Figures 1A and 1B).
Further evaluation demonstrated another smaller
mobile echodensity attached to the delivery catheter
on the left atrial aspect, consistent with a thrombus
(Video 1). Of note, the ACT was >250 s prior to
transseptal puncture, was >300 s at the time of
transseptal puncture, and was maintained at that
level or higher throughout the procedure.

MANAGEMENT

Given the high risk of embolization, interventions for
cerebral protection and thrombus removal were sub-
sequently performed for stroke and pulmonary
Thrombus on Delivery Sheath

(bicaval view) on 2-dimensional Doppler and color flow showing

EE image demonstrating thrombus on delivery sheath. Thrombus is

Serpiginous thrombus is attached to the sheath on the right atrial

http://jacccr.acc.org/video/2019/1021_VID1.mp4


FIGURE 2 Fluoroscopic Image During Carotid Protection Device Placement

Placement of distal embolic protection devices in the right and left internal carotid

arteries.
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embolism prevention. Femoral arterial access was
obtained, and under fluoroscopic guidance, inter-
ventional cardiologists successfully deployed bilat-
eral Accunet (Abbott, Sylmar, California) 6.5-mm
distal embolic protection devices in the right and left
internal carotid arteries (Figure 2). Anticoagulation
was maintained with heparin boluses during these
subsequent procedures with ACT measurements
>300 s throughout. Venous access was obtained for
the AngioVac system (AngioDynamics, Latham, New
York). A short 6-F sheath in the right internal jugular
vein was upsized to a 17-F sheath, and the cannula
was placed in the atrium-superior vena cava junction.
The left femoral vein access site was serially dilated
over guidewire and a 26-F Gore DrySeal sheath was
introduced and advanced into the mid-inferior vena
cava. A second common femoral vein access site was
obtained, and a 6-F–long sheath was placed for the
25-mm OneSnare device (Merit Medical Systems,
Jordan, Utah) that was used to guide the catheter
system. The AngioVac system was then connected
and flushed. The AngioVac catheter was then placed
over the wire and advanced into the inferior vena
cava (Figure 3A). The AngioVac catheter was then
advanced into the right atrium, and the system was
then fully activated (Figure 3B). Under direct TEE and
fluoroscopic guidance, the distal end of the catheter
was placed near the transseptal puncture site near the
thrombus on the right atrial side (Video 2).
Repeat suction attempts successfully aspirated
the thrombus, which was captured on TEE images
(Video 3). Once the right atrial thrombi were
captured, the WATCHMAN was deployed and the
delivery system was removed, with cerebral protec-
tion in place. The delivery access sheath was removed
from the left atrium to the right atrium, and while
pulling the system proximally to the right atrial side,
the AngioVac system was placed as close as possible
to the transseptal puncture site. The AngioVac cath-
eter was then left over the transseptal puncture site
until thrombus aspiration was complete from both
right and left atria and kept at the transseptal site to
allow any mobile thrombus on the left-sided intera-
trial septum to be captured via right-sided continuous
aspiration. Once thrombus aspiration was evident
inside the AngioVac filter (Figure 4), the
AngioVac system and bilateral carotid filters were
removed without complications. However, a tempo-
ral relationship between removal of the thrombi on
echocardiographic imaging and clinical evidence of
aspiration was not appreciated. No debris was noted
in the carotid filters. Final TEE assessment revealed
no evidence of thrombi (Figure 5). Final cerebral
angiography revealed no evidence of carotid artery
trauma. Successful decannulation and closure of the
access sites was subsequently performed without
immediate bleeding complications. The patient was
extubated and awoke from anesthesia without any
neurologic deficits, or evidence of systemic
thromboembolism.

DISCUSSION

Thrombus formation on catheters is an infrequent
complication during percutaneous interventions.
Transseptal sheath placement and insertion of cath-
eters can precipitate thrombus formation on the
catheter during radiofrequency catheter ablation
procedures and can form almost immediately after
crossing the septum. Early heparinization substan-
tially decreases this risk (4); however, spontaneous
thrombi formation has been described in previously
published papers despite adequate anticoagulation
(5). In 1 study, left atrial thrombus formation on the
transseptal sheath or mapping catheters during radi-
ofrequency atrial fibrillation ablation cases was

http://jacccr.acc.org/video/2019/1021_VID2.mp4
http://jacccr.acc.org/video/2019/1021_VID3.mp4


FIGURE 3 Fluoroscopic and TEE Images Demonstrating Placement of the Aspiration Catheter

(A) Fluoroscopic image demonstrating placement of the AngioVac catheter in the inferior vena cava (IVC) advanced into the right atrium.

(B) Transesophageal echocardiography (TEE) image demonstrating placement of the AngioVac catheter in the IVC advanced into the right

atrium (arrow). Venous cannula placed in the superior vena cava via right internal jugular vein approach (arrowhead).

FIGURE 4 Aspiration Cannister With Aspirated Thrombus

Aspirated thrombus captured by the AngioVac filter.
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reported to be 10.3% despite anticoagulation with
heparin to ACT >250 s (5).

The etiology of thrombus formation is unknown;
however, it is thought to be related to stasis within
the long sheath and initiation as well as activation of
the coagulation cascade on the catheter surfaces, with
the catheter acting as a foreign body. Given the major
concern of development and embolism of intracardiac
thrombi during the procedure with the possible risk
of stroke, the use of heparin with an ACT of 300 s or
greater is endorsed by current Heart Rhythm Society
guidelines (Class I, Level of Evidence: B-NR) (6).
Management of these thrombi during cardiovascular
procedures can be challenging.

To our knowledge, this is the first reported incident
of spontaneous thrombus formation in both the left
and right atrium on the WATCHMAN delivery cath-
eter system. A multidisciplinary team at a quaternary
medical center facilitated a successful outcome by
recognizing the complication, providing cerebral
protection, and utilizing available systems to allow
for thrombus aspiration, which resulted in successful
WATCHMAN deployment without any neurological
deficits for the patient after the procedure.

Over recent years, the AngioVac system has
emerged as a thrombus aspiration tool, receiving U.S.
Food and Drug Administration approval for “venous
drainage during extracorporeal bypass for up to 6 h to
include removal of fresh, soft thrombi or emboli” (7).
The AngioVac system is a vacuum-assisted venous
aspiration system that employs a 22-F suction
cannula with a venous return cannula connected to
an extracorporeal veno-venous circuit with the goal
of removal of large thrombi. The bypass circuit and
flow rates are monitored by a perfusionist during the
procedure. This device is primarily designed for
aspiration of large clot burden while mitigating the
bleeding risk associated with fibrinolytics and



FIGURE 5 Post-Procedure TEE

Post-procedure transesophageal echocardiography (TEE) evaluation (bicaval view) with

no evidence of residual thrombus, but visible iatrogenic atrial septal defect from

transseptal catheterization.
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hemolysis associated with rheolytic systems. Previ-
ous case reports using this device have demonstrated
its efficacy in successfully removing large thrombi in
patients with right atrial thrombus (8), acute massive
pulmonary embolism (9), and large implantable car-
dioverter defibrillator/pacing lead vegetations (10),
with success rates as high as 73% (11).
FOLLOW-UP

The patient had an uncomplicated post-procedure
course. The patient was evaluated for hypercoagula-
ble disorder with a panel of laboratory testing, which
was negative. Her oral anticoagulation was dis-
continued after a 45-day post procedure TEE
demonstrated no evidence of leak or thrombus. Her
aspirin and Plavix were continued for another
4.5 months, after which, she remained solely on
aspirin. She remained without any neurological
issues.

CONCLUSIONS

Thrombus formation on catheters during cardiovas-
cular percutaneous interventions is uncommon. We
report the first use of the AngioVac system for suc-
cessful thrombus removal during a WATCHMAN
procedure. This technique may be considered to
assist with thrombus removal for this infrequent
complication.

ADDRESS FOR CORRESPONDENCE: Dr. Jonathan C.
Hsu, Cardiac Electrophysiology Section, Division of
Cardiovascular Medicine, Department of Medicine,
University of California-San Diego, 9452 Medical
Center Drive, 3rd Floor, Room 3E-417, La Jolla,
California 92037. E-mail: Jonathan.Hsu@ucsd.edu.
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