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Left atrial appendage : the real culprit



◼ Incidence and Location of Thrombus in Non-Rheumatic Atrial 
Fibrillation

21

15

7

4

25

5 5

7

10 10

0,3 0,4

2,4
3,8

2,1 1,8
0,3 0 0

1

0

5

10

15

20

25

30

TEE     

(n=317)

Stoddard

JACC 1995

TEE     

(n=233)

Manning   

Circ 1994

Autopsy 

(n=506)     

Aberg        

Acta Med

Scan 1969

TEE           

(n=52)        

Tsai         

JFMA 1990

TEE            

(n=48)           

Klein             

Int J Card

Imag 1993

TEE &

Operation 

(n=171)   

Manning   

Circ 1994

SPAF III TEE 

(n=359)    

Klein           

Circ 1994

TEE      

(n=272)    

Leung     

JACC 1994

TEE       

(n=60)       

Hart        

Stroke 1994

TOTAL

(n=2018)

%

Appendage

LA Body

JL Blackshear, Ann. Thorac Surg 1996; 61:755-59

91% of stroke in AF is caused by blood clots that form in the LAA



Wang et al. J Cardiovasc Electrophysiol 2010, 1-10

Shapes of LAA and orifice 

Chicken Wing Wind Sock Cauliflower Cactus

Oval Triangular Water drop Round Foot



J Am Coll Cardiol 2012;60:531–8



A: Epicardial suture exclusion

B : Endocardial suture exclusion

C: Stapled exclusion

D: Exclusion with removal and oversew

Surgical techniques

MaddenJL. Resection of the LAA  : 

a prophylaxi for recurrent arterial emboli

JAMA 1949; 140: 769-72



WATCHMAN 

and 

WATCHMAN FLX 

device comparison



Closed distal end with fluoro marker

Shorter device length

May be partially recaptured and advanced into LAA

Wider LAA ostium range of 15-31.5mm

WATCHMAN FLX 27mmWATCHMAN 27mm

Design Changes from WATCHMAN to WATCHMAN FLX



Amulet

CE 2008/2013





Difficult match to win in advance:

Challenge ++++

Need of randomized studies versus gold standard : oral anticoagulants

➢ Are there other causes of thrombus in the LA?

➢ Responsability of aortic plaques, carotide plaques?

➢ Only for non-valvular AF

➢ Surgical results mitigated

➢ The proportion of thrombi localised out of the LAA increases (10 à 20 %) if :

- Valvular AF+++++

- Heart Failure

- Previous stroke

- Non controled INR
Chaterjee S et al. Ann Thorac Surg 2011; 92: 2283-92

Mahajan et al. Heart 2000; 98: 1120-26



WATCHMAN: Device endothelialization

Canine Model – 30 Day

Canine Model – 45 Day
Human Pathology - 9 Months Post-implant 

(Non-device related death)



J Am Coll Cardiol 2019;74:2878–89

2 registries associated their respective RCT : PROTECT-AF and PREVAIL

Relative ischemic reduction compared

with expected rates based on CHAD2DS2-Vasc score

Composite efficacy and component details

5 years follow-up



Study CHADS2

Mean±SD

Ischemic Stroke Hemorrhagic

Stroke

PROTECT AF +CAP 2,3±1,2 1,26% 0,11%

RE-LY

(Dabigatran 110 mg)

2,1±1,1 1,34% 0,12%

RE-LY

(Dabigatran 150 mg)

2,2±1,2 0,92% 0,1%

ROCKET-AF

(Rivaroxaban arm)

3,48±0,94 1,34% 0,26%

ARISTOTLE

(Apixaban Arm)

2,1±1,1 0,97% 0,24%

Watchman versus NOACs Strokes



J Am Coll Cardiol

2022
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Study Design & Primary Endpoints

Primary Endpoints:

• WATCHMAN FLXTM is non-inferior for the 

occurrence of stroke (including ischemic and/or 

hemorrhagic), cardiovascular (CV) death (including 

unexplained death), and systemic embolism at 36 

months.

• WATCHMAN FLX is superior for non-procedural 

bleeding (ISTH major bleeding and clinically 

relevant non-major bleeding) at 36 months.

• WATCHMAN FLX is non-inferior for the occurrence 

of ischemic stroke and systemic embolism at 60 

months.

CHAMPION-AF Clinical Trial

CHAMPION-AF Patient Selection

➢ Patient has documented non-valvular AF (i.e., AF in the absence of moderate or greater mitral 

stenosis or a mechanical heart valve)

➢ CHA2DS2-VASc score of  ≥ 2 for men and ≥ 3 for women

➢ Patient is deemed to be suitable for long-term NOAC



LAAO in pts with CI/ high risk for OAC 

➢ ASAP registry  (n=150) : Reddy JACC 2013

➢Ewolution registry (n= 627/1014) Boersma EHJ 2016

➢ACP registry (n=860/1047) : Tzikas Eurointervention 2015

➢Amulet registry (n=880/1073) Landmesser Eurointervention

2017

Compared to the risk calculated by CHADSVASC

efficacy and safety were similar  to the Watchman RCTs  



Heart Rhythm 2017;14:1302-08

1025 pts/47 centers

73% unsuitable for OA therapy

CHADS Vasc = 4,5±1,6

Stroke rate Major bleeding (HASBLED)



Circulation. 2021;143:1754–1762

Watchman FLX

Pts contraindicated to OAC



European Heart Journal 2016; 37, 2465–2474

1021 subjects





Heart Rhythm 2019;16:1320–1326

49 pts

OPTION study : résultats attendus 2022 



Circulation. 2022;145:724–738



Catheterization and Cardiovascular Interventions 2017



J Am Coll Cardiol 2018;71:1528–36

487 pts : 272 Watchman/ 197 Amplatzer

➢ Older age and history of stroke : predictors of thrombus 

formation on the devices,

➢ Dual antiplatelet therapy and oral anticoagulation at 

discharge : protective factors. 

➢ Thrombus on the device and vascular disease

independent predictors of ischemic stroke and TIA



J Am Coll Cardiol 2021;78:297–313

- 711 patients : 

-237 with and 474 without DRT/matched

in 37 international centers



J Am Coll Cardiol Intv 2021;14:2353–2364



Arch Cardiovasc Dis. 2015;108:460-7. 



Europace 2015;  17, 642–646



European Heart Journal 2020



Europace 2019

Decision tree for LAAO closure



European Heart Journal 2018 ;39:1330–1393



European Heart Journal 2020

Re-initiation of anticoagulation

post-intracranial bleeding

CMB : cerebral microbleeds



EuroIntervention 2019;14:1707-1709

Indications and current use of LAAC in USA and EU



New Engl J Med May 2021

➢ Multicenter RCT

➢ AF

➢ CHA2DS2-VASc >2 

➢ Scheduled to undergo cardiac surgery

for another indication

➢ 2379 participants in the occlusion group

➢ 2391 in the no-occlusion group, 

➢ Mean age : 71 years

➢ Mean CHA2DS2-VASc score = 4.2



New Engl J Med May 2021



New Engl J Med May 2021



New Engl J Med May 2021



➢ Fermeture percutanée auricule G :  alternative fiable et validée aux anticoagulants / FA NV

➢ Registres récents/ progrès technologiques avec nouvelles prothèses/ équipes entraînées

Excellents résultats à long terme

➢ Actuellement en France : Fermeture percutanée auricule G = CHADSVASC ≥4

+  CI définitive AC 

➢ Eudes importantes en cours : 
- LAAO vs AOD s après ablation FA avec Watchman : OPTION / résultats 2022  +++++

- LAAO (Watchman)  vs AOD   : étude CHAMPION-AF 

Place de la fermeture de l’auricule gauche

- extension des  indications??? (CHADSVASC≥2 + CI définitive AC )

- Alternative???


