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ACFA

Trouble	  du	  rythme	  le	  +	  fréquent	  3-‐5%	  des	  >	  65	  ans1.	  

Incidence	  en	  augmentaFon	  13%	  les	  20	  dernières	  

années2.	  

Responsable	  de	  15	  à	  20%	  des	  AVC3	  

35%	  des	  paFents	  en	  ACFA	  auront	  un	  AVC4	  

3	  Evans	  A	  et	  al.	  Arch	  Intern	  Med	  2001	  
4	  Wolf	  PA	  et	  al.	  Stroke	  1991	  

1	  Go	  AS	  et	  al	  JAMA	  2001	  
2	  Miyasaka	  Y	  et	  al	  CirculaEon	  2006



Prevalence	  of	  Atrial	  Fibrilla8on

Prevalence	  ACFA
AVC	  atribuables	  

%

Age	  (années)

1	  Go	  AS	  et	  al	  JAMA	  2001



An8coagulants	  Oraux	  Directs	  (AOD)
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	  Dabigatran

NOACS: Pivotal AF Trials 
Primary Endpoint: Stroke & Systemic Embolism 

Small incremental gain 
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	  Apixaban

Granger	  CB	  et	  al.	  NEJM	  2011	  Rivaroxaban

Patel	  MR	  et	  al.	  NEJM	  2011



An8coagulants	  Oraux	  Directs	  (AOD)

1	  De	  Caterina	  R	  et	  al.	  JACC	  2012



Pourquoi	  considérer	  la	  fermeture	  de	  l’auricule?

1ere	  cause	  de	  mortalité	  due	  à	  un	  effet	  secondaire	  

médicamenteux	  	  

6%	  des	  effets	  secondaires	  traités	  aux	  urgences	  et	  

17%	  nécessitent	  une	  hospitalisaFon.	  	  

Problème	  de	  santé	  publique	  majeur

Effets	  secondaires	  des	  anFcoagulants

1	  	  Wysowsky	  et	  al.	  Arch	  Intern	  Med	  2007



Concept

1	  Onalan	  et	  al.	  Stroke	  2007

90%	  thrombus	  dans	  l’appendice	  auriculaire



PROTECT	  AF

800	  paFents	  	  

RandomisaFon:	  2:1	  
Suivi	  avec	  ETT	  à	  45j,	  6	  mois	  et	  1	  an.	  
87%	  	  d’arrêt	  de	  la	  warfarin	  

Critère	  primaire	  d’efficacité:	   
	  -‐	  AVC,	  Décés,	  embols	  systémiques	  

Critère	  primaire	  de	  sécurité:	  	  
MigraFon	  de	  la	  prothèse	  
Tamponade	  
Saignement	  

Holmes et al., Percutaneous closure of the left atrial appendage versus warfarin therapy for prevention of stroke in patients with 
AF: a randomized non-inferiority trial, Lancet 2009; 374: 534–42



PROTECT	  AF	  critère	  primaire	  efficacité

-38% -29% 

WATCHMAN Group 

N=463 

Warfarin Group 
N=244 

PNI = Posterior non inferiority Probabilities 

David R Holmes, Lancet Vol 374 August 15, 2009 



PROTECT	  AF	  sécurité

Saignements
 dans le suivi 

Évenements péri
-procéduraux 

David R Holmes, Lancet Vol 374 August 15, 2009 



PROTECT	  AF	  Mortalité



Op8ons	  thérapeu8ques

An8coagula8on	  
orale

OpEons

AnFcoagulants
Fermeture	  
appendice	  
auriculaire

AVK	  
Inhibiteurs	  de	  la	  thrombine:	  	  

Ximelagatran	  
Dabigatran	  

Inhibiteurs	  du	  facteur	  X:	  
Rivaroxaban	  
Apixaban	  
Edoxaban

chirugicale	  
Percutanée	  
endocardique	  

ACP	  	  
Watchman	  
Wavecrest	  
Pfm	  LAA	  
Lambre	  
Ultrasept	  
Occlutech	  

Percutanée	  
epicardique	  

Lariat



Traitement	  chirurgical



Traitement	  chirurgical

seem to be either effective or safe. Post-stroke modified
Rankin Scale scores were 0 for 9 of the patients, 1 for 8, 2
for 2, and 3 for 1. The mean CHADS2 and CHA2DS2
VASc scores were 3.5 (range, 2 to 5) and 4.5 (range, 2 to 7),
respectively. Surgery was performed within 1 month of
thromboembolism in 9 of the subgroup patients, 1 to 2
months after thromboembolism in 9 patients, and 2 to 3
months after in 3 patients.

Surgery took 32 min on average (range, 18 to 91 min).
Surgery was switched to mini-thoracotomy due to pericardial
or pleural adhesions in 2 patients (6.7%). Blood loss was
negligible, so no homologous blood products were used.
Intraoperative TEE clearly demonstrated in 26 patients (87%)
a spontaneous echo contrast in the LAA that vanished soon
after appendectomy (Fig. 2). The mean post-operative hospital
stay was 3.1 days (range, 2 to 6 days). The chest tube was
removed 24 h after surgery from all but 1 patient, who
experienced minor air leakage due to pleural adhesiolysis;
drainage was prolonged for 2 days. A minor wound compli-
cation occurred in 1 patient on hemodialysis, but no operative
death or major complications (e.g., stroke, cardiac events,
pulmonary morbidity, left phrenic palsy) occurred.

Aspirin was continued in the 3 preoperatively medicated
subgroup patients, but warfarin was discontinued in every
patient after appendectomy. Three-dimensional enhanced
computed tomography images of 19 patients (63%) obtained
3 months after surgery confirmed the absence of LAA stumps
and clots in the LA cavity (Fig. 3). Follow-up of the total
group of 30 patients ranged from 1 to 38 months, with a
median of 16 months and a mean of 16 ! 9.7 months; the
corresponding figures for the subgroup were 1 to 38 months,
19 months, and 18 ! 9.4 months, respectively. All patients
avoided re-anticoagulation and recurrent thromboembolism.
The only death was a woman in the subgroup who died 28
months later of breast cancer.

Discussion

Long-term oral anticoagulation is contraindicated in 14% to
40% patients with AF who are at risk of stroke (5), and use

of newly available oral anticoagulants (e.g., dabigatran) is
still risky for elderly patients (6). Optional prophylactic
treatments must, therefore, be devised for vulnerable AF
patients.

When permanent closure of the LAA was demonstrated
to be an effective adjunct for stroke prevention in open-heart
surgery (7), both surgeons and catheter interventionists
focused on minimally invasive approaches to achieve this
simple procedure. However, the LAA closure is not easy for
2 reasons. First, the LAA is fragile. Blackshear et al. (2) had
1 case of catastrophic bleeding among 15 cases of thoraco-
scopic LAA ligation, and cardiac tamponade is an occa-
sional complication in transcutaneous LAA closure (8).
Second, complete closure of the LAA is technically de-
manding. A retrospective TEE study by Kanderian et al. (9)
found that even via the open approach, only 60% of surgical

Figure 2 Intraoperative Transesophageal Echocardiograms Before and After Appendectomy

Intraoperative transesophageal echocardiograms before (left) and after (right) appendectomy. Arrow indicates a spontaneous echo contrast in the appendage.

Figure 3
3-Dimensional Image of the Left Atrium
Constructed by 3-Month Post-Operative-Enhanced
Computed Tomography

A stapled seam is encircled with a broken line; no stump is left.

106 Ohtsuka et al. JACC Vol. 62, No. 2, 2013
Thorascopic Appendectomy for Thromboembolism Prevention July 9, 2013:103–7



Traitement	  chirurgical

TIGERPAW®	  (Maquet)

Cardioblate®	  ClosureTM	  (Medtronic)

Atriclip®



Traitement	  percutané:	  Watchman

10	  Cellules	  (Oversize	  8-‐20%)	  
Sizes:	  21,24,27,29,33	  mm	  
peut	  être	  recapturée.	  

18	  Cellules	  (Oversize	  8-‐20%)	  
Sizes:	  22,26,31	  mm	  
peut	  être	  recapturée	  et	  

reposiFonnée.	  

Actuelle Gen-‐4



Traitement	  percutané:	  WATCHMAN
Procedure



	  Traitement	  percutané:	  WATCHMAN
Procedure



	  Traitement	  percutané:	  Cardiac	  Plug

ACP	  protheses	  auto-‐expandable	  en	  niFnol	  avec	  un	  patch	  en	  
polyester	  
3	  parFes:	  un	  lobe	  cylindrique,	  disque	  d’occlusion	  et	  une	  

connecFon	  centrale.	  	  
Six	  paires	  afaches	  sur	  le	  lobe.



	  Traitement	  percutané:	  Cardiac	  Plug

1	  Freixa	  X,	  EurointervenEon	  2013	  

AmuletACP



	  Traitement	  percutané:	  Cardiac	  Plug
Procedure



	  Traitement	  percutané:	  Cardiac	  Plug
Procedure



	  	  Traitement	  percutané:	  Cardiac	  Plug
Procedure



	  Traitement	  percutané:	  Cardiac	  Plug

Endothelisa8on
Immediate

3	  months

2	  days

1	  month



Traitement	  Médical	  après	  fermeture
Warfarin'and'AAS'f
ollowed'by'AAS'and
'Clopidogrel!'

AAS'and'Clopidogrel'
is'enough!'

What'about'LWMH?' Not'sure'we'have'
enough'evidence!'



	  Traitement	  percutané:	  WaveCrest	  (Coherex)
• Precise deployment 
� Enhanced closure 
� Addresses anatomical spectrum 

• Retrievable, repositionable and 
redeployable for optimal 
positioning.  

• Less traumatic deployment 
� Foam leading deployment edge 
� Avoids deep, high-torque sheath 

manipulation 
� WaveCrest tines roll away from tissue 

during recapture 

• 3 sizes (22mm, 27mm, 32mm) 
 
 

WaveCrest LAA Occluder 
Recapturable,	  reposiFonable	  et	  

déploiement	  moins	  traumaFque	  
3	  sizes:	  22mm,	  27mm,	  and	  32mm.	  
Transeptal	  approche.	  
PosiFonnement	  avec	  injecFon	  

distale



2	  concepts:	  Exclure	  la	  majorité	  de	  l’auricule
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2	  concepts:	  Exclure	  la	  totalité	  de	  l’auricule

Lambre	  Lifetech

The pfm Device 

• The device consists of 3 parts; 
 - Anchor 
 - Middle variable length connector 
 - Occluder disc 
 

• Nitinol construction 
 

• Delivery through 9-10 Fr sheath  

PFM Ultrasept

ACP	  /	  AMULET



	  Traitement	  percutané	  épicardique:	  Lariat



	  Traitement	  percutané	  épicardique:	  Lariat

1	  Bartus	  	  K	  et	  al,	  JACC	  2013

position, with a distal LAA position being the favored
location. The epicardial access site was then sequentially
dilated over the guidewire for placement of the 14-F
soft-tipped epicardial guide cannula (SentreHEART). The
0.035-inch epicardial magnet-tipped guidewire was placed
through the epicardial sheath for the goal of achieving an
end-to-end magnetic union with the endocardial guidewire
(Fig. 3B). The attached magnet-tipped guidewires act as a
controlled pathway for delivery of the LARIAT snare to the
base of the LAA without the need for traction or grasping
of the delicate LAA tissue (Fig. 3C). Once the LARIAT
suture delivery device was positioned over the LAA, the
endoCATH balloon was used to position the snare at the
ostium of the LAA. TEE was used to verify the anatomic
position of the endoCATH balloon at the ostium of the
LAA (Fig. 4B). After confirmation of the balloon catheter
at the LAA ostium, the snare was closed (Fig. 3D). A left
atriagram was performed to confirm complete capture of the
LAA and rule out the existence of a remnant trabeculated
LAA (Fig. 3E). After verifying LAA capture, the pre-
loaded suture was released from the snare and tightened to
exclude the LAA. Tightening was completed using a
suture-tightening device that eliminates operator variabil-
ity during tightening (TenSURE, SentreHEART). The
LARIAT snare was removed from the pericardial space.

The suture was cut near the LAA with a suture cutter
(SentreHEART) that was passed over the suture. A pigtail
catheter was placed in the pericardial space for at least 6 h
and more commonly overnight. The pericardial catheter was
attached to low suction to assess for any periprocedural
pericardial effusions. A transthoracic echocardiogram was per-
formed to rule out a pericardial effusion before the pericardial
catheter was removed.
Clinical follow-up. TEE was performed at 1 day, 30 days,
90 days, and 1 year post-LAA ligation. Following the
procedure, the patients were observed in the intensive care
unit overnight. The patients were then sent to a telemetry
floor for 2 days before discharge. Clinical follow-up by the
investigators were via phone contact at 1 month, and
outpatient appointments performed at 6 months and 1 year
post-ligation. Additionally, patients were followed by their
referring physicians within 1 month of the procedure.
Patients with a contraindication to warfarin remained off
warfarin. It was recommended that patients with a
CHADS2 score of 2 or higher who could tolerate warfarin
(i.e., noncompliant or labile international normalized ratio
level) continue warfarin. Warfarin use in patients with a
CHADS2 score of 1 was left to the discretion of the
referring physician. For patients not on warfarin, aspirin
therapy was recommended.

Figure 3 Fluoroscopic Guidance to Assist in the Closure of the LAA

All images are in the right anterior oblique projection. Left atrial (LA) angiography identifies the ostium and body of the left atrial appendage (LAA) (A). Attachment of the
magnet-tipped endocardial and epicardial guidewires (B) allows for the LARIAT suture delivery device to be guided over the LAA by the magnet-tipped epicardial guidewire
using an over-the-wire approach (C). After verification of the correct position of the snare with the balloon catheter (D), an LA angiogram is performed prior to the release
of the pre-tied suture to exclude the existence of a remnant trabeculated LAA lobe (E). A final LA angiogram is performed to verify LAA exclusion (F). See Online Video 1
for the LARIAT LAA ligation procedure.

111JACC Vol. 62, No. 2, 2013 Bartus et al.
July 9, 2013:108–18 Left Atrial Appendage Closure With the LARIAT Suture



Ou	  en	  sommes	  nous?

1	  ESC	  Guidelines	  Afib	  2012



Europace)2014;16:139741416)



FDA	  

03/2015,	  	  FDA	  approuve	  fermeture	  d’appendice	  avec	  	  
Watchman	  comme	  op8on	  pour	  pa8ents	  eligibles	  à	  un	  trt	  
en	  ACFA	  non	  valvulaire	  en	  alterna8ve	  au	  trt	  au	  long	  court	  
par	  warfarin	  

INDICATION	  retenue	  d’après	  l’étude	  PROTECT	  AF	  
Procédure	  pouvant	  être	  proposée	  en	  première	  inten8on	  
Poten8el++++	  



Dossier	  de	  créa8on	  d’acte	  en	  cours	  de	  valida8on	  

Numero	  d’acte	  CCAM	  a_ribué	  

Cota8on	  définie	  

En	  France?	  



HAS

«	  Pa8ents	  en	  FA	  non	  valvulaire	  à	  haut	  risque	  
thromboembolique	  (score	  CHA2DS2-‐VASc	  ≥	  4)	  avec	  une	  
contre-‐indica8on	  formelle	  et	  permanente	  aux	  
an8coagulants	  (validée	  par	  un	  comité	  
pluridisciplinaire)».	  	  



Non	  indica8ons	  et	  contre	  indica8ons

	  pas	  alterna8ve	  aux	  an8coagulants	  oraux,	  en	  préven8on	  
primaire	  ou	  en	  préven8on	  secondaire	  après	  un	  accident	  
ischémique	  sous	  traitement	  bien	  conduit	  ;	  

	  	  Le	  refus	  des	  traitements	  an8coagulants	  oraux	  (AVK	  ou	  
an8coagulant	  non-‐AVK)	  	  

	  	  Les	  pa8ents	  ayant	  une	  espérance	  de	  vie	  inférieure	  à	  un	  an	  

	  	  Les	  enfants	  et	  les	  pa8ents	  en	  FA	  valvulaire	  	  

	  	  Les	  pa8ents	  ayant	  un	  thrombus	  intracardiaque	  



Ac8vité	  interven8onnelle	  en	  France	  
2014	  

prevision	  HAS:	  20	  000	  
prévisions	  GACI:	  4250

AngioplasFe	  coronaire	  
ImplantaFon	  transcathéter	  de	  bioprothèse	  aorFque	  
Fermeture	  de	  communicaFon	  interauriculaire	  
Occlusion	  de	  l’auricule	  gauche	  
Fermeture	  de	  foramen	  ovale	  perméable

121.000	  
5.200	  
750	  
580	  
300



Challenges	  à	  relever
ObtenFon	  d’un	  remboursement	  de	  la	  prothèse	  

	  DéfiniFon	  des	  centres	  autorisés	  

	  Etude	  randomisée	  pour	  la	  populaFon	  non	  éligible	  aux	  AOD	  
et	  vs	  AOD	  

	  Protocoles	  anFthromboFques	  après	  implantaFon	  	  

DiminuFon	  des	  complicaFons	  

	  Améliorer	  les	  systèmes	  actuels	  d’occlusion	  



Conclusion

AOD	  nouveau	  gold	  standard	  	  
Fermeture	  de	  l’appendice	  auriculaire	  alternaFve	  AOD	  si	  
saignement	  ou	  contre	  indicaFon.	  
Poursuite	  du	  développement	  =	  diminuFon	  risques	  
procédure.	  	  
Cout	  potenFellement	  en	  faveur	  de	  la	  prothèse	  
Future	  proche	  la	  fermeture	  de	  l’auricule	  =	  gold	  standard	  
pour	  le	  paFents	  en	  ACFA	  (choix	  des	  paFents)	  


