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Editorial
Role and Assessment of Peri-Device Leaks After Left
Atrial Appendage Occlusion
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See article by Nguyen et al., pages 405—412 of this issue.

Percutaneous left atrial appendage (LAA) occlusion (LAAO)
represents a valid alternative in patients with nonvalvular AF
(NVAF) and absolute or relative contraindications for oral
anticoagulation. Like other percutaneous structural heart
interventions, LAAO is a relatively novel technique, with
limited procedural and follow-up data. Several ques-
tions—such as optimal patient selection, accurate LAA sizing,
improved device selection, ideal antithrombotic therapy, and
the role and management of device thrombosis and peri-
device leaks (PDL) after LAAO—remain unanswered.
Indeed, not only the impact but also the diagnosis of PDL is
currently one of the most controversial questions in the
LAAO field. The arbitrary nature of PDL definitions is
probably one of the main factors contributing to this con-
troversy. A relevant PDL was defined by the presence of a
color Doppler jet by transesophageal echocardiography (TEE)
greater than 3 mm in the Percutaneous Left Atrial Appendage
Transcatheter Occlusion (PLAATO) trial' and > 5 mm in
WATCHMAN LAA Closure Technology for Embolic Pro-
tection in Patients with Atrial Fibrillation (PROTECT-AF).>

These definitions were initially proposed for “single-lobe”

LAAO devices like the Watchman (Boston Scientific, Marl-
borough, MA) but were posteriorly adopted for all other “disc-
and-lobe” LAAO devices such as the Amplatzer Cardiac Plug
(ACP) or Amplatzer Amulet (St Jude Medical, Abbott Lab-
oratories, Lake Bluff, IL). At present, most of the pubhshed
data, including the large registries EWOLUTION,” ACP
Multicenter Registry,” and Amulet Observational Study” used
the 3- to 5-mm arbitrary cut-off. Although these initial cut-off
values were based on surgical LAAO data,” it seems reasonable
to ask if the use of arbitrary cut-off values is still valid for
percutaneous LAAO and, more importantly, whether the
same cut-off values are valid for any other imaging modality.
Also, for “disc-and-lobe” devices, should PDLs be measured at
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the level of the lobe or the disc? Parts of these questions were
recently discussed by a group of LAAO  experts and published
in the Munich Consensus Document.’ Although the 5-mm
cut-off was still used to define a technical success for the
procedure, experts were more open when defining the pres-
ence of PDLs or the role and their management after LAAO.
They concluded that residual flow is not an uncommon
finding after LAA exclusion, irrespective of the applied
approach. As its clinical significance was still poorly under-
stood, any criterion to classify the size of the residual leak
appeared to be highly arbitrary. Therefore, the consensus was
to assess this parameter in studies on any type of LAA
exclusion following a consistent methodology with TEE or
cardiac CT. Accurate assessments of uncovered lobes,
descriptions of device position, and locations of PDL are
warranted. Multiple views (0°, 45°, 90°, and 135°), using a
Nyquist limit to detect low velocity flow (20 to 30 cm/s), were
recommended for TEE and documentation of the largest PDL
and achieved angle of measurement by TEE or CT.

In this issue of the Canadian Journal of Cﬂm'zology,
Nguyen et al’ present a comprehensive analysis of PDLs in a
series of 77 patients undergoing LAAO with different de-
vices (ACP, Amulet, and Watchman). Patients were fol-
lowed by TEE and/or cardiac CT. PDL was defined by the
movement of contrast into the LAA beyond the device on
CT or color Doppler flow around the device by TEE. To
determine risk factors for leaks, the authors also assessed the
compression and the off-axis position of the device at follow-
up. The main finding of the study was the high incidence of
PDL by CT (from 68.5% at 3 months to 56.7% at 12
months). In addition, among the 28 patients with both CT
and TEE available at 3 months, the detection of PDL varied
according to the imaging modality from 7.1% with TEE to
64.3% with CT. A device compression ratio of less than
10% was the only parameter associated with occurrence of
PDL. The authors did not observe any association between
PDLs and thromboembolic events, an observation limited
by a lack of statistical power. The relatively small size of the
sample was the main limitation of the study, whereas the
comprehensive imaging follow-up with multiple CT's and/or
TEE and the larger number of patients included compared
with previous similar manuscripts represent its main
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strengths. One of the most relevant points of discussion was
the selection of imaging modality for follow-up. Cardiac CT
seems to be more sensitive than TEE for detecting LAA
patency. In a small cohort of 24 patients, Jaguszewski et al.®

detected persistent LAA contrast filling in 62% of patients,
although leak-sizes were small (1.5 & 1.4 mm). In addition,
PDLs were almost exclusively localized at the posterlor
portion of the LAA orifice (> 90%). Similarly, Saw et al.’

showed, in a cohort of 45 patients, residual contrast after
LAAO in 63.6% of patients 1 to 6 months after LAAO.

To date, most of the published studies did not detect any
association between PDL and clinical events. The only
potential association was published by Katzet al."” in patients
undergoing surgical LAAO and showed that 50% of the
unsuccessful closures had spontaneous echo contrast or
thrombus in the LAA, and 22% had subsequent thrombo-
embolic events. Viles-Gonzalez et al'' reported that despite a
high incidence of PDL at 12 months with the Watchman
device (32%) in the PROCTECT-AF cohort, there was not
an increased risk of thromboembolic events. Similarly, large
registries with more than 1000 patients such as the ACP
Multicenter Reglstry, Amulet Observational study,” and
EWOLUTION,’ failed to show any association between
PDLs and clinical events. Some authors have suggested that
there may be an increased rate of device thrombosis in
patients with incomplete LAAO."” In fact, an association
between device-related thrombosis (DRT) and a higher
incidence of cerebrovascular events has recently been re-
ported.'>'* Based on the initial LAAO trials, DRT was not
associated with a higher incidence of thromboembolic
events. However, with the growing number of interventions
and more specific analysis, a DRT/thromboembolic event
association has been established. In this sense, report, clas-
sification, and analysis of any existing PDL with any imaging
modality in large trials will be necessary to confirm whether
an absence of clinical impact is real or due to suboptimal
analysis.

In any case, limitations on PDL data and the intuitive
thought that complete sealing should be better than any
degree of leak highlights another relevant point from the
Nguyen manuscript: How to prevent occurrence of PDL.
The authors concluded that PDLs are more prevalent in
patients with low device compression ratio (< 10%). Simi-
larly, other authors reported that occurrence of PDL is
assoclated with a lower degree of device overslzlng "> Saw
et al.” identified 3 mechanism of PDL: off-axis position
defined by the absence of perpendicularity between the LAA
landing zone and the lobe of the occlude; the presence of a
gap due to the lack of expansion of the device against the
LAA wall at the landing zone; and the absence of device
sealing as a result of incomplete endothelization. Improved
device sizing, increased operator experience, as well as device
evolution will be necessary to achieve better procedural
outcomes in terms of not only device selection but improved
device orientation.

The current paper confirms that the incidence of PDLs
after LAAO varies with the imaging modality. The incidence
of PDLs ranged from more than 60% to less than 10%, based
on cardiac CT or TEE, respectively. Although TEE has been
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the preferred follow-up method in large LAAO registries,
novel large trials and registries will be necessary to compare
both imaging modalities and discern which provides more
clinically meaningful information.

Disclosures
X.F. is proctor for Abbott Medical. A.R. has no conflicts of

interest to disclose.

References

1. Ostermayer SH, Reisman M, Kramer PH, et al. Percutaneous left atrial
appendage transcatheter occlusion (PLAATO system) to prevent stroke in
high-risk patients with non-rheumatic atrial fibrillation: results from the
international multi-center feasibility trials. ] Am Coll Cardiol 2005;46:
9-14.

2. Holmes DR, Reddy VY, Turi ZG, et al. Percutaneous closure of the left
atrial appendage versus warfarin therapy for prevention of stroke in pa-
tients with atrial fibrillation: a randomised non-inferiority trial. Lancet

2009;374:534-42.

3. Boersma LV, Schmidt B, Betts TR, et al. Implant success and safety of
left atrial appendage closure with the WATCHMAN device: peri-
procedural outcomes from the EWOLUTION registry. Eur Heart ]
2016;37:2465-74.

4. Tzikas A, Shakir S, Gafoor S, et al. Left atrial appendage occlusion for
stroke prevention in atrial fibrillation: multicentre experience with the

AMPLATZER Cardiac Plug. Eurolntervention 2016;11:1170-9.

5. Landmesser U, Schmidt B, Nielsen-Kudsk JE, et al. Left atrial appendage
occlusion with the AMPLATZER Amulet device: periprocedural and
carly clinical/echocardiographic data from a global prospective observa-
tional study. Eurolntervention 2017;13:867-76.

6. Tzikas A, Holmes DR Jr,
appendage occlusion: the Munich consensus document on definitions,

Gafoor S, et al. Percutaneous left atrial

endpoints and data collection requirements for clinical studies. Euro-
Intervention 2016;12:103-11.

7. Nguyen A, Gallet R, Riant E, et al. Peridevice leak after left atrial
appendage closure: incidence, risk factors, and clincial impact. Can J

Cardiol 2019;35:405-12.

8. Jaguszewski M, Manes C, Puippe G, et al. Cardiac CT and echocar-
diographic evaluation of peri-device flow after percutancous left atrial
appendage closure using the AMPLATZER cardiac plug device. Cathet
Cardiovasc Intervent 2015;85:306-12.

9. Saw ], Fahmy P, DeJong P, et al. Cardiac CT angiography for device
surveillance after endovascular left atrial appendage closure. Eur Heart ]
Cardiovasc Imaging 2015;16:1198-206.

10. Katz ES, Tsiamtsiouris T, Applebaum RM, Schwartzbard A, Tunick PA,
Kronzon 1. Surgical left atrial appendage ligation is frequently incom-
plete: a transesophageal echocardiograhic study. ] Am Coll Cardiol
2000;36:468-71.

11. Viles-Gonzalez JF, Kar S, Douglas P, et al. The clinical impact of
incomplete left atrial appendage closure with the Watchman Device in
patients with atrial fibrillation: a PROTECT AF (Percutaneous Closure
of the Left Atrial Appendage Versus Warfarin Therapy for Prevention of
Stroke in Patients With Atrial Fibrillation) substudy. ] Am Coll Cardiol
2012;59:923-9.


http://refhub.elsevier.com/S0828-282X(19)30051-0/sref1
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref1
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref1
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref1
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref1
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref2
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref2
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref2
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref2
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref3
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref3
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref3
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref3
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref4
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref4
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref4
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref5
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref5
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref5
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref5
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref6
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref6
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref6
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref6
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref7
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref7
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref7
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref8
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref8
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref8
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref8
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref9
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref9
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref9
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref10
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref10
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref10
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref10
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref11
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref11
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref11
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref11
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref11
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref11

372

12.

13.

Kaneko H, Neuss M, Weissenborn J, Butter C. Predictors of thrombus
formation after percutaneous left atrial appendage closure using the

WATCHMAN device. Heart Vessels 2017;32:1137-43.

Fauchier L, Cinaud A, Brigadeau F, Lepillier A, Defaye P. Reply: device-
related thrombus after percutancous left atrial appendage occlusion in

patients with atrial fibrillation. ] Am Coll Cardiol 2018;72:474-5.

14.

15.

Canadian Journal of Cardiology
Volume 35 2019

Dukkipati SR, Kar S, Holmes DR, et al. Device-related thrombus after
left atrial appendage closure. Circulation 2018;138:874-85.

Freixa X, Tzikas A, Sobrino A, Chan J, Basmadjian AJ, Ibrahim R. Left
atrial appendage closure with the Amplatzer Cardiac Plug: impact of
shape and device sizing on follow-up leaks. Int J Cardiol 2013;168:
1023-7.


http://refhub.elsevier.com/S0828-282X(19)30051-0/sref12
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref12
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref12
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref13
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref13
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref13
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref14
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref14
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref15
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref15
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref15
http://refhub.elsevier.com/S0828-282X(19)30051-0/sref15

	Role and Assessment of Peri-Device Leaks After Left Atrial Appendage Occlusion
	Disclosures
	References


