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feasibility of closure with a custom-made device
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Transcatheter left atrial appendage occlusion (LAAO) is a valuable therapeutic option for stroke prevention in patients with atrial
fibrillation (AF) at high bleeding risk. However, complex LAA anatomies sometimes preclude the adoption of commercially available
LAAQ devices. The design of a custom-made LAAO device is a promising strategy in these cases. However, few examples of cus-
tom-made devices in case of giant LAAs have been reported.

An 85-year-old man with permanent AF with CHA,DS,-VASc 4 and recurrent active gastrointestinal major bleedings was referred
for transcatheter LAAO at Parma University Hospital after multidisciplinary team evaluation. Pre-procedural coronary computed
tomography angiography revealed a giant windsock LAA, with a maximum ostium diameter of 44 mm, a landing zone diameter of
34 mm, and maximal length of 49 mm. Patient’s management was particularly challenging given that available LAAO devices were
too small to completely exclude the LAA. In accordance with the manufacturer, a custom-made LAmbre™ Closure System
(Lifetech Scientific, Shenzhen, China), which specifically fitted with patient’s LAA anatomy, was designed and successfully deployed
under transoesophageal echocardiography (TEE) and fluoroscopic guidance. Periprocedural TEE confirmed the appropriate pos-
ition of the device and the absence of peri-device leaks. No adverse ischaemic and haemorrhagic events were reported at 3-months
follow-up.

We present a case of a successful transcatheter LAAO procedure by deploying a custom-made LAmbre device 38/46 mm to mech-
anically exclude a giant windsock LAA. This case illustrates the effectiveness of a custom-made device strategy, which potentially
enables the closure of all complex LAA anatomies.
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5.3 Atrial fibrillation e 2.1 Imaging modalities

e A giant left atrial appendage occasionally precludes the adoption of conventional left atrial appendage occlusion (LAAO) devices.
e A custom-made LAAO device is an innovative and effective strategy in case of LAA complex anatomies.
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Introduction

Atrial fibrillation (AF) is a common arrhythmia associated with a nearly five-
fold higher risk of systemic thromboembolism, in particular ischaemic
stroke, as compared to general population.” Therefore, according to
most recent guidelines, oral anticoagulation (OAC) is recommended for
stroke prevention in males with a CHA,;DS,-VASc (congestive heart fail-
ure, hypertension, age, diabetes, stroke history, vascular disease, and sex
category) score > 2 and in females with a score > 3." However, the occur-
rence of haemorrhagic complications or the diagnosis of medical condi-
tions predisposing to bleeding events often imposes the withdrawal of
OAC therapy.

Transcatheter left atrial appendage occlusion (LAAO) is a valuable
therapeutic option for the prevention of thromboembolic events re-
served for patients with non-valvular AF and high bleeding risk. This pro-
cedure is non-inferior for stroke prevention as compared to OAC.>™*
The rationale lies in the opportunity to mechanically exclude the LAA,
which is responsible for thrombus formation in more than 90% of cases.

The LAAis highly variable in terms of shape, length, number of lobes,
and the presence of thrombus. Therefore, a pre-procedural meticulous
characterization of the LAA anatomy, by transoesophageal echocardi-
ography (TEE) and/or cardiac computed tomography angiography
(CCTA), is crucial to assess the anatomic suitability of transcatheter
LAAQ and to guide the proper device selection.®

While technical feasibility is guaranteed in most procedures, the rec-
ognition of complex LAA anatomic features, such as a giant LAA (with
the ostium diameter > 30 mm), might occasionally preclude the use of
conventional devices. In these cases, a custom-made LAAO device, fit-
ting with the individual LAA anatomy, could represent an innovative and
effective strategy.”®

However, few examples of custom-made LAAQO devices have been
reported.”’

Summary figure

Schematic overview of patient’s management (from clinical presenta-
tion to successful LAAO procedure). AF, atrial fibrillation;
CHA,DS,-VASc, congestive heart failure, hypertension, age, diabetes,
stroke history, vascular disease, and sex category; LAA, left atrial ap-
pendage; LAAO, left atrial appendage occlusion; OAC, oral
anticoagulation.

Case presentation

An 85-year-old man with multiple cardiovascular risk factors (hyperten-
sion, dyslipidaemia, chronic kidney disease), permanent AF,
CHA2DS2-VASc 4, and HAS-BLED 3 was referred for transcatheter
LAAO at Parma University Hospital.

His past medical history reported a left hemicolectomy due to
adenocarcinoma (2014), a surgical aortic valve replacement with bio-
logical prothesis, mitral valve annuloplasty, and coronary artery bypass
grafting (2015). In the same year, AF was diagnosed and patient was ini-
tially managed with vitamin K antagonist. In March 2022, already on gas-
troprotective therapy, the patient was hospitalized for severe anaemia
(nadir of haemoglobin of 7.9 g/dL) and a gastric Dieulafoy’s lesion was
treated by diathermocoagulation.

After the procedure, fondaparinux 7.5 mg was started and then
switched to rivaroxaban 15 mg (glomerular filtration rate of 42 mL/min),
as indicated by the guidelines.1 In the following six months, the patient
experienced recurrent active bleedings (nadir of haemoglobin of
7.1 g/dL) requiring two other hospitalizations. Therefore, after multi-
disciplinary team evaluation, OAC therapy was stopped and patient
was proposed for transcatheter LAAO.

Pre-procedural CCTA, performed in November 2022, revealed a
giant windsock LAA (Figure 1): at the level of the ostium, measurement
of the LAA was 44 mm (maximum diameter) and 32 mm (minimum
diameter), with a landing zone diameter of 34 mm, along with a maximal
length of 49 mm. Given that available LAAO devices were not large

85-years-old man with permanent AF, CHA;DS,;VASc score 4 and recurrent
active bleedings on OAC

Multidisciplinary team evaluation, weighting ischemic/hemorrhagic
balance, indicates LAAO

Pre-procedural CCTA revealed a giant LAA
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Figure 1 Pre-procedural CCTA of patient’s LAA: (A) CCTA three-dimensional reconstruction image showing a giant LAA (white arrow);
(B) measurements of the LAA at the level of the ostium, with diameters measuring 44mm x 32 mm; (C) CCTA revealed the presence of a thrombus
in the LAA (corresponding to the arrow); (D) ostium maximum diameter: 44 mm; (E) landing zone diameter: 34 mm. CCTA, cardiac computed tomography
angiography; LAA, left atrial appendage.

Custom made Device

[6]5)

DI

" +2.0
st o0

o 1 OD1=1.0 [ H1 25 | H+25

I I'I'-[,\.\-l.\-t«l mwl 046.0 | 13.30 16.54

Figure 2 Characteristics of custom-made LAmbre™ device, specifically fitted with patient’s LAA anatomy. LAA, left atrial appendage.
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Periprocedural TEE images: (A) pre-procedural TEE image at 50°. (B) Post-procedural TEE at 0° showing the appropriate position of
LAmbre™ 38/46 mm. (C) Three-dimensional TEE at 45° showing the disk of the device covering the entrance of LAA. LAA, left atrial appendage;

TEE, transoesophageal echocardiography.

enough to completely exclude LAA, proper management of this patient
was particularly challenging.

In accordance with the manufacturer, leveraging a three-dimension
CCTA reconstruction of patient’s LAA, a custom-made LAmbre™
Closure System (Lifetech Scientific, Shenzhen, China)7 38/46 mm
(lobe/disc), specifically fitted with patient’s LAA anatomy was designed
(Figure 2). There was no conflict of interest between the authors and
the industry, and the patient gave consent to the implantation of a de-
vice that has not been tested before in a clinical trial.

Cardiac computed tomography angiography revealed the presence
of a thrombus in the LAA (Figure 1C), and patient was treated with low-
dose heparin. After 3 months, TEE revealed no signs of LAA thrombus.
Furthermore, patient underwent a comprehensive laboratory examin-
ation that excluded the presence of antiphospholipid syndrome and
other thrombophilic conditions. Transcatheter LAAO was performed
in March 2023. At hospital admission, physical examination was within
normal limits: no heart murmurs, and lung sounds and signs of heart fail-
ure were detected. Through right femoral venous access, transseptal
puncture was performed and a 10 F delivery sheath was used to ad-
vance the LAmbre™ device 38/46 mm, which was successfully de-
ployed under TEE (Figure 3) and fluoroscopic guidance (Figure 4).

Considering the LAA giant dimensions, an ‘anatomic-tailored’ deploy-
ment technique was adopted, by releasing the distal umbrellain a more
internal part of the LAA than the standard procedure.” Periprocedural
TEE confirmed the appropriate position of the device and the absence
of peri-device leaks (Figure 3). Two days after the procedure, weighing
the patient’s individual risk for bleeding and thromboembolism, patient
was discharged on dual antiplatelet therapy (aspirin plus clopidogrel) for
1 month, followed by clopidogrel up to 6 months.'® No adverse ischae-
mic and haemorrhagic events occurred at 3-months follow-up.

In this case, we performed a successful transcatheter LAAO procedure
by deploying a custom-made LAmbre™ device 38/46 mm to mechan-
ically exclude a giant windsock LAA (Summary figure).

This case is educational because it highlights the complexity of LAA
anatomy along with the clinical relevance of an individual pre-
procedural planning and a tailored therapy. Furthermore, it outlines
several findings related to LAAO procedure, from the rationale to
the evolving technologies.
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Figure 4 Intraprocedural fluoroscopic images of LAAO procedure: (A) contrast injection into LAA. (B) Custom-made LAmbre™ device release.

LAA, left atrial appendage; LAAO, left atrial appendage occlusion.

From a clinical perspective, the patient was affected by permanent
AF, which increases the risk of ischaemic strokes and meanwhile experi-
enced recurrent major bleeding events that hinder long-term OAC
therapy. In line with recent evidences, this patient was suitable for
transcatheter LAAO."

Furthermore, the CCTA detection of a thrombus in the LAA further
complicates the clinical scenario and was managed with low-molecular
heparin: OAC, the most adopted treatment of LAA thrombus,"" was
not considered due to the bleeding history.

Second, this case stressed the clinical relevance of a meticulous pre-
procedural imaging assessment: the individual’s LAA anatomy drives
the choice of LAAO device and the optimal implantation technique.®
Furthermore, financial considerations cannot be overlooked: the intra-
procedural recognition of LAA prohibitive anatomies or thrombus could
result in LAAO abortion with detrimental economic impact in terms of
laboratory time, personnel resources, and medications/instruments costs
along with enhanced discomfort and anxiety for patients.

More importantly, this case highlighted the technical feasibility of a
custom-made LAmbre™ device implantation to close a giant windsock
LAA. This strategy lies in the ability of the manufacturer to design a tai-
lored custom-made LAAO device by accurately replicating three-
dimensional CCTA scans of patient’s LAA. This therapeutic option po-
tentially expands the feasibility of transcatheter LAAO. Some reports
outlined the effectiveness of a combination of Watchman-Amplatzer
Plug devices, the so-called ‘kissing-VWatchman’ technology.u‘13
However, the deployment of a custom-made LAmbre™ device out-
performs the latter strategy in terms of technical easiness and time
consumption.

Finally, antithrombotic strategy after LAAO, essential to mitigate the
risk of device-related thrombus, should be tailored. Long-term OAC is
contraindicated in most patients due to a very high bleeding risk.
Therefore, antiplatelet therapy is the most adopted regimen after
LAAO nowadays, weighting the individual ischaemic/haemorrhagic
balance.

In conclusion, we reported a case of a successful transcatheter
LAAO procedure with a custom-made LAmbre™ device for a giant
windsock LAA. Future studies are awaited to confirm the good per-
formance of custom-made LAmbre™ devices and to expand their clin-
ical application.
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