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Minimalistic Approach

to Left Atrial Appendage
Occlusion Using the
LAmbre Device

Left atrial appendage occlusion (LAAO) is predomi-
nantly performed under general anesthesia, guided
by transesophageal echocardiography (TEE) or intra-
cardiac echocardiography (ICE). The LAmbre (Life-
tech Science, Shenzhen, China) is a novel LAAO
device that allows: 1) a less selective transseptal
puncture site for device implantation; 2) confirmation
of device stability by 4 fluoroscopic signs and a tug
test; 3) only angiographic assessment of adequate left
atrial appendage (LAA) sealing; and 4) implantation
without guidance by TEE or ICE (1–3). The aim of this
pilot study was to assess the safety and feasibility of a
minimalistic approach to left atrial appendage occlu-
sion (MALAAO) using LAmbre under local anesthesia
without sedation and with fluoroscopic guidance
alone.

A standardized protocol was adopted. Pre-
procedural TEE was performed on the same day.
Lignocaine was injected locally before femoral
venous puncture. A pigtail catheter was placed in the
left pulmonary artery to obtain a delayed filling phase
left atrial angiogram in oblique projections. Trans-
septal puncture was performed under angiographic
guidance. LAA angiography was performed to mea-
sure the dimension of the LAA orifice, landing zone,
and length. Device implantation was performed ac-
cording to the instructions for use (1,2). Left atrial
angiography was performed to assess device position,
LAA sealing and impingement on surrounding cardiac
structures, and tug test to ensure device stability
before release. Patients were fully conscious
throughout the procedure and were mobilized 4 h
after access site hemostasis. Transthoracic echocar-
diography was performed the next day to exclude
pericardial effusion and gross device impingement on
surrounding structures before discharge. Follow-up
TEE was performed at 3 months to assess for
peridevice leak or device-related thrombus. Clinical
outcomes including bleeding and thromboembolic
events were assessed every 6 months.

We prospectively recruited 17 patients between
April 2014 and September 2015 from Prince of Wales
Hospital, Hong Kong (Table 1). The mean age,
CHA2DS2-VASc score, and HAS-BLED score were
69.0 � 6.8 years, 3.9 � 1.3, and 2.8 � 0.9,
respectively. The mean procedure (defined by total
on-table time) and fluoroscopy times were 89.1 �
22.6 min and 12.5 � 4.3 min, respectively. LAAO was
successful with no periprocedural complications in
all patients. All patients received 3 months of
aspirin plus clopidogrel, then lifelong aspirin.
Sixteen patients (94.1%) underwent 3-month follow-
up TEE, which showed no significant peridevice leak
(>5 mm) or device-related thrombus. There was no
stroke or systemic embolism, with a median follow-
up duration of 39.3 months (range 4 to 45 months).
One patient died of intracranial hemorrhage at 21
months while on aspirin alone. Similar procedural
and follow-up results were achieved using the same
MALAAO (except without left atrial angiography to
guide transseptal puncture) in 14 patients from 2
centers in Germany (Table 1).

A streamlined “minimalistic approach” using local
anesthesia or monitored anesthetic care without
intraprocedural transesophageal echocardiographic
guidance has been reported for other structural in-
terventions, such as transcatheter aortic valve
replacement, to be noninferior or even superior to
traditional transcatheter aortic valve replacement
using general anesthesia and transesophageal echo-
cardiographic guidance (4). Similarly, we anticipate
MALAAO to be a future trend with expanding
volume and increasing experience in LAAO. Benefits
of MALAAO include: 1) reduced procedural cost by
obviating the need for anesthesiologists and
echocardiographers; 2) avoiding the risk of general
anesthesia or monitored anesthesia care and
prolonged TEE (e.g., esophageal thermal injury);
and 3) improved patient comfort and recovery time.
Although guidance with ICE can be performed under
local anesthesia (5), it is sometimes technically
challenging to obtain adequate imaging of the LAA
to guide device implantation and evaluate device
stability and peridevice leak using ICE. Placement of
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TABLE 1 Demographics and Outcomes of Minimal Approach to Left Atrial

Appendage Occlusion

PWH, April 2014
to September 2015

(n ¼ 17)

CCB þ NH, October 2016
to September 2017

(n ¼ 14)

Demographics
Male 12 (70.6) 8 (57.1)
Age (yrs) 69 � 6.8 79 � 7.0
CHA2DS2-VASc score 3.9 � 1.3 4.6 � 1.5
HAS-BLED score 2.8 � 0.9 4.5 � 0.8

Procedural outcomes
Procedural time (min) 89.1 � 22.6* 36.1 � 18.0†
Fluoroscopy time (min) 12.5 � 4.3 7.6 � 8.8
Length of stay (days) 2.3 � 1.0 2.1 � 0.3
Device success 17 (100.0) 14 (100.0)
Periprocedural complications 0 0

Follow-up TEE
Peridevice leak

Significant (>5 mm) 0 0
3–5 mm 1 2
<3 mm 7 1

Device-related thrombus 0 0

Clinical outcomes
Median follow-up duration (months) 39.3 (4–45) 9 (3–14)
Ischemic stroke 0 0
ICH 1 (5.9) 0
CV death 2 (11.8) 0
Non-CV death 2 (11.8) 0
Major bleeding events 0 0

Values are n (%), mean � SD, or median (range). *Procedural time defined as total catheterization
laboratory on-table time. †Procedural time defined as wound puncture to closure time.

CCB ¼ Cardioangiologisches Centrum Bethanien; CV ¼ cardiovascular; ICH ¼ intracranial
hemorrhage; NH ¼ Neubrandenburg Hospital; PWH ¼ Prince of Wales Hospital; TEE ¼ trans-
esophageal echocardiography.
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ICE in the coronary sinus, right ventricular outflow
tract, left pulmonary artery, or left atrium may
improve image quality, but not without risk.

To the best of our knowledge, this is the first re-
ported case series of MALAAO using LAmbre, which
appeared feasible and safe. This approach might be
adopted as the initial approach to LAAO or an alter-
native for those at risk for TEE (e.g., esophageal
varices) or who wish to avoid repeat TEE. However,
evaluation in larger number of patients from different
populations and institutions is needed before wide-
ranging adoption of this approach.
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Early Introduction
of Pulmonary
Endarterectomy or
Balloon Pulmonary
Angioplasty Contributes
to Better Health-Related

Quality of Life in Patients
WithChronicThromboembolic
Pulmonary Hypertension
Pulmonary endarterectomy (PEA) and balloon pul-
monary angioplasty (BPA) have showed beneficial
effects on hemodynamics and exercise tolerance in
patients with chronic thromboembolic pulmonary
hypertension (CTEPH) (1,2). Although several publi-
cations have demonstrated improvement in health-
related quality of life (HRQOL) after treatment with
PEA or BPA, as measured by Medical Outcome
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