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2020 ESC Guidelines for the diagnosis and management of atrial fibrillation
(European Heart Journal 2020-doi/10.1093/eurheartj/ehaa612)

www.escardio.org/guidelines
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aIf a VKA being considered, calculate SAMe-
TT2R2 score: if score 0–2, may consider VKA
treatment (e.g. warfarin) or NOAC; if score >2,
should arrange regular review/frequent INR
checks/ counselling for VKA users to help good
anticoagulation control, or reconsider the use
of NOAC instead; TTR ideally >70%.
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Schäfer A et al., Cardiovascular drugs and therapy, 2020. 34(4), 555-568.



Timeline showing important dates of left atrial appendage occlusion trials and
US FDA milestones in the United States.

Collado FMS et al, Journal of the American Heart Association, 2021. 10(21), e022274.
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Patients with AF Frequently Need PVI
Sequence of LAAO and PVI
• Concomitant/combine procedures:
Advantages: single procedure, single sheath, keep previous same OAC for 4-6 weeks





Concomitant/Combined LAAO and PVI
• Disadvantages:
LAAO ostium/landing zone size discrepancy if PVI done first
LAAO damage, moved, dislodged, acute DRT or ridge/carina difficult to
ablate, if LAAO done first.



Sequence of LAAO and PVI (II)

• PVI before LAAO:
The most common scenario, keep previous same OAC and
discontinue  4-6 weeks days after LAAO

• LAAO before and PVI done later:
Impact of preexisting LAAO on PVI procedure??



Study protocols

• Patients with a preexisting Watchman or Amulet and symptomatic AF
despite AAD were enrolled

• PVI or cryoablation were done according to current practice

• CFAE might be done per operators’ decision in persistent AF



Variable Patients with LAAO
(n = 65)

Patients without LAAO
(n = 124)

Clinical parameters

Age (year) 72.1±11.4 70.9±10.2

Men 32 (58%) 68 (55%)

CHA2DS2-VASc score 3.7±2.1 3.6±1.9

HAS-BLED score 3.6±2.0 3.4±1.5

Diabetes mellitus 13 (20%) 29 (23%)

Hypertension 40 (62%) 74 (60%)

Congestive heart failure 12 (18%) 25 (20%)

History of myocardial infarction 2 (3%) 4 (3%)

Previous history of TIA/stroke 14 (22%) 18 (15%)

Coronary artery disease 18 (28%) 7 (37%)

Procedure parameters

LAAO Device parameters

LAA orifice diameter (range, mm) 14-32 13-33

LAA orifice diameter (mean, mm) 24.6±2.9 23.9±3.0

Implant (size range, mm) 18-34 18-34

Implant (mean size, mm) 23.7±3.2 23.2±2.9

PVI mode

Cryoablation 5 12

Radiofrequency ablation 60 112



The first impact

In 4 (13%) of 31 patients, complete left-sided PVI could not
be achieved in patients with ACP/Amulet because the
Amulet disc covered the Coumadin ridge.



The second impact

The mean voltage
was 2.80± 1.55 mV,
which was
significantly lower
than that of LAA
without occluder
(5.65± 1.96
mV)(P=0.038).



The third impact



The fourth impact



Homogeneous conduction over LAAO surface



Sixteen patients (33%) had LAA
leakage demonstrated by LAA
angiography, 4 (13%) in Amulet
and 12 (35%) in Watchman group
(figure 7). The leak rate
detected by LA angiogram was
significantly higher than that by
preprocedural TEE (16/49 vs
7/58, p=0.047).



Procedure outcomes
• Pericardial effusion :  3/124 vs 2/65, P=0.562
• Periprocedural stroke : 2/65 vs 1/124, P=0.272

No–touch technique

• AF recurrence: 6/65 (9.2％) vs 11/124 (8.8%) in mean f/u 2.5 years



Conclusions
(1) PVI is feasible in AF patients with preexisting Watchman or ACP/Amulet without new peri-device

leak, but associated with a numerically higher rate of pere-procedural stroke.
(2) Complete isolation of left-sided pulmonary veins might not be achieved if the device covered the

Coumadin ridge
(3) LAAO might modulate LA substrate and induce peri-device fibrosis, peri-device LA flutter and

CFAE.
(4) We demonstrate homogeneous wavefront conduction over the occluder under sinus rhythm or even

under atrial arrhythmia.
(5) Incomplete endothelialization of LAAO device could be detected by impedance measurement of

the mapping catheter and/or presence of local bipolar electrocardiogram on the LAA device.
(6) LAA leak could be detected by LAA angiogram concomitantly during PVI which was more

sensitive than pre-procedural TEE.
(7) Combination of CT image and electromagnetic 3D mapping with registration of the LAAO

location could guide the ablation catheter not to touch and damage the LAAO device.



Thanks for your attention
Comments or questions ??
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