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Left Left AtrialAtrial Appendage (LAA) Appendage (LAA) 
Closure For Prevention of Stroke Closure For Prevention of Stroke 

in in AtrialAtrial FibrillationFibrillation



WhyWhy to to closeclose
thethe leftleft atrialatrial appendageappendage??

•• To To preventprevent thrombusthrombus
formationformation in in atrialatrial
fibrillationfibrillation

•• LAA LAA closureclosure hadhad
beenbeen a a logicallogical butbut so so 
far far unprovenunproven conceptconcept



HowHow to to 
occludeocclude thethe

LAALAA



PLAATOPLAATO™™ DeviceDevice
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WatchmanWatchman DeviceDevice

•• NitinolNitinol frameframe

•• PET membranePET membrane

•• row of fixation row of fixation 
barbs around the barbs around the 
mid perimeter mid perimeter 

•• 21, 24, 27, 30, 33 21, 24, 27, 30, 33 
mmmm

CE CE markmark



WatchmanWatchman ImplantationImplantation

•• anatomy of LAA in TEE anatomy of LAA in TEE 
and and fluorofluoro

•• LAA diameter in TEE LAA diameter in TEE 
19 mm19 mm
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•• device selection according device selection according 
to measurementsto measurements

•• Implantation of 21mm Implantation of 21mm 
Watchman Watchman OccluderOccluder

WatchmanWatchman ImplantationImplantation



•• Check positionCheck position
•• Check device compressionCheck device compression
•• Check residual flowCheck residual flow
•• Tug testTug test
•• ReleaseRelease

WatchmanWatchman ImplantationImplantation





ProtectProtect AFAF
(System for Embolic (System for Embolic PROTECTPROTECTionion
in Patients in Patients withwith AAtrialtrial FFibrillationibrillation))

•• MulticenterMulticenter

•• ProspectiveProspective randomizedrandomized

•• WATCHMAN WATCHMAN vsvs coumadincoumadin 2:12:1

•• NonNon--inferiorityinferiority trialtrial

•• 800 800 ptspts ((enrollmentenrollment closedclosed JuneJune 2008)2008)

•• > 900 > 900 patientpatient--yearsyears



InIn-- & & ExclusionExclusion
Major Major inclusioninclusion criteriacriteria

•• Non Non valvularvalvular AF AF withwith
Chads2 Chads2 scorescore �� 11

•• No No contraindicationscontraindications to to 
coumadincoumadin

•• No No coco--morbiditiesmorbidities
mandatingmandating chronicchronic warfarinwarfarin
useuse otherother thanthan AFAF

Major Major exclusionexclusion criteriacriteria

•• LAA LAA thrombusthrombus
•• Large PFO Large PFO withwith

significantsignificant atrialatrial septalseptal
aneurysmaneurysm

•• Mobile Mobile aorticaortic atheromaatheroma
•• SymptomaticSymptomatic carotidcarotid

arteryartery diseasedisease



PROTECT AF Trial EndpointsPROTECT AF Trial Endpoints

•• Primary Efficacy EndpointPrimary Efficacy Endpoint
•• All strokeAll stroke
•• Cardiovascular and unexplained deathCardiovascular and unexplained death
•• Systemic Systemic embolizationembolization

•• Primary Safety Endpoint Primary Safety Endpoint 
•• Device Device embolizationembolization requiring retrievalrequiring retrieval
•• Pericardial effusion requiring interventionPericardial effusion requiring intervention
•• Cranial bleeds and gastrointestinal bleedsCranial bleeds and gastrointestinal bleeds
•• Any bleed that requires Any bleed that requires �� 2uPRBC2uPRBC



SafetySafety
Freedom from device Freedom from device embolizationembolization, pericardial , pericardial 

effusion, Severe bleedingeffusion, Severe bleeding

Event-free 
probability
Event-free 
probability

DaysDays

0,8

0,9

1,0

0 365 730 1.095

WATCHMANWATCHMAN

ControlControl

MostlyMostly pericardialpericardial
effusioneffusion withoutwithout
sequelaesequelae

MostlyMostly
strokestroke and and 
bleedingbleeding
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ControlControl

Primary Efficacy EndpointPrimary Efficacy Endpoint
Freedom from Stroke, Death, Systemic Freedom from Stroke, Death, Systemic EmbolizationEmbolization

Event-free 
probability
Event-free 
probability DaysDays

LAA closure not inferior 
to anticoagulation
LAA closure not inferior 
to anticoagulation



Other significant findingsOther significant findings

•• LAA LAA occlusionocclusion isis
•• NoninferiorNoninferior for all strokes for all strokes 
�� 26% lower rate in device group26% lower rate in device group

•• Superior for hemorrhagic stroke Superior for hemorrhagic stroke 
�� 91% lower in device group91% lower in device group

•• NoninferiorNoninferior for mortalityfor mortality
�� 39% lower rate in device group39% lower rate in device group

•• Most events in the device group were Most events in the device group were 
periproceduralperiprocedural pericardial effusions which pericardial effusions which 
did not occur later ondid not occur later on



PROTECT AFPROTECT AF
•• We now have the "Proof of concept": We now have the "Proof of concept": 

-- Left Left atrialatrial appendage closure prevents strokeappendage closure prevents stroke

-- It is as effective as anticoagulationIt is as effective as anticoagulation

•• As expected there are more early safety As expected there are more early safety 
events after LAA closure due to events after LAA closure due to 
pericardial effusionspericardial effusions

•• Under anticoagulation therapy there are Under anticoagulation therapy there are 
more late safety events due to stroke and more late safety events due to stroke and 
bleeding bleeding 



AmplatzerAmplatzer CardiacCardiac PlugPlug

•• Design: Distal plug and Design: Distal plug and 
proximal disk proximal disk 
connected by a flexible connected by a flexible 
central waistcentral waist

•• Plug size range: Plug size range: 
16 16 -- 30 mm30 mm

•• Disk size range:  Disk size range:  
20 20 -- 36 mm36 mm

•• Delivery system: Delivery system: 
9F 9F -- 13F 13F 



AmplatzerAmplatzer CardiacCardiac PlugPlug



AmplatzerAmplatzer CardiacCardiac PlugPlug

•• deployment of the deployment of the 
distal plug of a 30 distal plug of a 30 
mm devicemm device

•• deployment of deployment of 
the proximal discthe proximal disc



•• Tug testTug test

•• ReleaseRelease

AmplatzerAmplatzer CardiacCardiac PlugPlug



ACP ACP -- Final Final positionposition





ACP FIM ACP FIM RegistryRegistry
•• PhysicianPhysician drivendriven, , retrospectiveretrospective
•• ProceduralProcedural datadata (up to 24 (up to 24 hourshours))
•• InvestigatorsInvestigators

-- De GiovanniDe Giovanni Birmingham, UKBirmingham, UK
-- WalshWalsh Dublin, Dublin, IrelandIreland
-- Wilson Wilson Oxford, UKOxford, UK
-- BethencourtBethencourt Palma de Mallorca, SpainPalma de Mallorca, Spain
-- LopezLopez--MinguezMinguez BudajozBudajoz, Spain, Spain
-- ValdezValdez MurciaMurcia, Spain, Spain
-- Santoro Santoro Florence, Florence, ItalyItaly
-- Meier Meier Bern, Bern, SwitzerlandSwitzerland
-- SievertSievert Frankfurt, GermanyFrankfurt, Germany
-- ParkPark Hamburg, Hamburg, GemranyGemrany



ACP FIM ACP FIM RegistryRegistry
•• Implantation successImplantation success

-- PatientsPatients 135135
-- Implantation not attemptedImplantation not attempted 55

• LAA Thrombus 3
• Situs Inversus 1
• No femoral access 1

-- Implantation attemptedImplantation attempted 130130
-- Implantation not successfulImplantation not successful 55

•• AnatomicalAnatomical reasonsreasons, , 
devicedevice retrievedretrieved beforebefore releaserelease 33

•• DeviceDevice embolisationembolisation 22
-- Implantation Implantation successfulsuccessful 125125



ACP FIM ACP FIM RegistryRegistry

•• Adverse events (24 hrs)Adverse events (24 hrs)
-- TamponadeTamponade 4    4    3.4%3.4%
-- DeviceDevice embolisationembolisation 22 1.7%1.7%
-- IschemicIschemic strokestroke 22 1.7%1.7%
-- PuncturePuncture of PAof PA 11 0.9%0.9%

-- PericardialPericardial effusioneffusion 33 2.6%2.6%
-- TransientTransient ST ST �� 22 1.7%1.7%

14 12 %



LAA LAA ClosureClosure withwith ACPACP
Frankfurt Frankfurt ExperienceExperience

• N = 30
• 43 % w
• 33 % � 75 yrs
• 37 % paroxysmal, 63 % permanent AF
• CHADS2 Score mean 2.6
• Concomitant diseases

• Prior stroke/TIA 50 %
• Heart failure 17 %
• Diabetes 17 %
• hypertension 90 %
• CAD 27 %
• PFO/ASD 40 %

•• N = 30N = 30
•• 43 % w43 % w
•• 33 % 33 % �� 75 yrs75 yrs
•• 37 % paroxysmal, 63 % permanent AF37 % paroxysmal, 63 % permanent AF
•• CHADS2 Score mean 2.6CHADS2 Score mean 2.6
•• Concomitant diseasesConcomitant diseases

•• Prior stroke/TIAPrior stroke/TIA 50 %50 %
•• Heart failureHeart failure 17 %17 %
•• DiabetesDiabetes 17 %17 %
•• hypertensionhypertension 90 %90 %
•• CADCAD 27 %27 %
•• PFO/ASDPFO/ASD 40 %40 %



LAA LAA ClosureClosure withwith ACPACP
Frankfurt Frankfurt ExperienceExperience

•• Implantation Implantation sucessfulsucessful 27/3027/30

•• ProcedureProcedure timetime 72 72 ±± 33 min33 min

•• XX--rayray timetime 15 15 ±± 7 min7 min

•• ComplicationsComplications
-- Air Air embolismembolism 22

•• No No sequelaesequelae

-- DeviceDevice embolizationembolization 11
•• DeviceDevice fullyfully recapturedrecaptured, no , no sequelaesequelae

-- PericardialPericardial effusioneffusion 22
•• No No sequelaesequelae



ACP ACP FollowFollow--upup
up to 9 up to 9 monthsmonths

•• TIATIA 00
•• StrokeStroke 00
•• DeviceDevice embolizationembolization 00
•• Thrombus on Thrombus on thethe devicedevice 00
•• Residual Residual flowflow 00



ACP ACP -- FollowFollow upup



FollowFollow upup



ACPACP

A A prospectiveprospective studystudy isis
neededneeded and and plannedplanned



New New ApproachesApproaches
•• EpicardialEpicardial •• EndocardialEndocardial



EpicardialEpicardial

•• AtriCureAtriCure

•• EpitekEpitek

•• MedtronicMedtronic

•• SentreHeartSentreHeart

•• OthersOthers



EpitekEpitek

ACCESS KITACCESS KIT

•• Access NeedleAccess Needle

•• DilatorsDilators

•• 30 Fr Sheath30 Fr Sheath

�� subsub--xiphoidxiphoid access access 



EpitekEpitek

ANCHORAGE CLOSURE DEVICE ANCHORAGE CLOSURE DEVICE ANCHORAGE CLOSURE DEVICE 

•• LAA Grasper LAA Grasper 
-- grasp the LAA grasp the LAA 
and secure it in and secure it in 
place place 

•• Aspiration Tube  Aspiration Tube  
-- aspiration of aspiration of 
fluids in the fluids in the 
pericardial spacepericardial space



EpitekEpitek
•• Knot pusher with preKnot pusher with pre--tied suture tied suture 

-- advance the snare loop and trim advance the snare loop and trim 
the prethe pre--tied suturetied suture

•• FiberFiber--Optic Endoscope  Optic Endoscope  
-- visualization of the visualization of the 
pericardial space and the pericardial space and the 
LAA LAA 



EpitekEpitek
•• Evaluation in Evaluation in animalanimal studystudy DecDec 2006 2006 ––

OctOct 20082008

•• Access Access achievedachieved in 78%in 78%

•• Good Good devicedevice positionposition in 41%in 41%

�� OptimizingOptimizing of of devicedevice functionfunction and and 
handlinghandling

•• ComingComing up: up: clinicalclinical FIM FIM trialtrial



AtriCureAtriCure
•• Titanium Titanium tubestubes withwith nitinolnitinol

springssprings

•• UrethaneUrethane coveringcovering

•• Polyester Polyester sheathsheath

•• Minimal Minimal invasiveinvasive

•• ThoracoscopicThoracoscopic



MedtronicMedtronic

•• Enrollment since Feb 2009Enrollment since Feb 2009

•• 5 5 centerscenters in USAin USA

•• Device: Medtronic LAA Occlusion Device Placement of the Device: Medtronic LAA Occlusion Device Placement of the 
occlusion band on the LAAocclusion band on the LAA

http://clinicaltrials.gov/ct2/show/NCT00841529http://clinicaltrials.gov/ct2/show/NCT00841529



OthersOthers
•• SentreHeartSentreHeart •• AegisAegis MedicalMedical

WorkingWorking on a on a devicedevice……

……butbut……

……currentlycurrently no no detailsdetails availableavailable



EndocardialEndocardial

•• OthersOthers

•• GoreGore

•• CoherexCoherex

•• OcclutechOcclutech
•• AGAAGA

•• AtritechAtritech –– 4th 4th generationgeneration

•• CustomCustom MedicalMedical DevicesDevices



•• ClosedClosed distaldistal frameframe componentcomponent –– betterbetter
stabilitystability

•• ImplantImplant barbbarb designdesign was was modifiedmodified to to 
allowallow forfor fullfull recapturerecapture
and and redeploymentredeployment of of 
thethe devicedevice multiplemultiple
timestimes

WatchmanWatchman –– 4th gen. 4th gen. DeviceDevice
EVOLVE EVOLVE trialtrial



OcclutechOcclutech

•• SelfSelf--expandingexpanding flexible flexible nitinolnitinol meshworkmeshwork

•• PatchPatch to to closeclose thethe LAALAA

•• TheThe newnew OcclutechOcclutech ConnectorConnector



OcclutechOcclutech LAA LAA ClosureClosure DeviceDevice

•• Shield sizes from 15 to 32 mm Shield sizes from 15 to 32 mm 

•• each device size (except 15mm) in 2 each device size (except 15mm) in 2 
different lengthsdifferent lengths

•• LAA orifice diameter from 10 to 26.5 mmLAA orifice diameter from 10 to 26.5 mm



•• PreclinicalPreclinical evaluationevaluation in in animalanimal studystudy (3 (3 
pigspigs))

•• FIM FIM duringduring openopen heartheart surgerysurgery (3 (3 PtsPts) to ) to 
improveimprove devicedevice fit to human fit to human anatomyanatomy
�� OptimizingOptimizing of of thethe DeviceDevice

•• ComingComing up:up:
•• AnimalAnimal trialtrial 2009/102009/10

•• ClinicalClinical human human trialtrial 20102010

OcclutechOcclutech LAA LAA ClosureClosure
DeviceDevice



CoherexCoherex medicalmedical
•• WorkingWorking on on devicedevice designdesign……



CoherexCoherex medicalmedical

•• ClinicalClinical trialtrial midmid of 2010?of 2010?



CustomCustom medicalmedical DevicesDevices
•• Balloon inflatable deployment method Balloon inflatable deployment method 
•• Wireless design Wireless design 
•• AllowsAllows a single patch to take the size and shape a single patch to take the size and shape 

of any LAAof any LAA
•• Soft device Soft device 
•• Cannot cause Cannot cause 

perforationsperforations
•• BioabsorbableBioabsorbable

material material 
•• Prevents chronic Prevents chronic 

erosionserosions
•• CE MarkCE Mark



TranscatheterTranscatheter PatchPatch
•• Animal workAnimal work since 2002since 2002

•• Human implantations since 2005Human implantations since 2005

•• International registry for occlusion of the International registry for occlusion of the 
left atrial appendageleft atrial appendage in high risk in high risk 
patients with atrial fibrillationpatients with atrial fibrillation

�� 15 human implantations 15 human implantations 



Take Home Take Home MessagesMessages

• Atrial fibrillation is a frequent cause of stroke
• Thrombi originate in the left atrial appendage
• Catheter closure of the atrial appendage is 

feasible and relatively safe
• The randomized trial with the Watchman device 

showed that the procedure is safe and effective 
in stroke reduction and not inferior compared to 
anticoagulation

• Currently two devices are available for LAA 
closure 

• Many others are currently under development 

•• AtrialAtrial fibrillation is a frequent cause of strokefibrillation is a frequent cause of stroke
•• Thrombi originate in the left Thrombi originate in the left atrialatrial appendageappendage
•• Catheter closure of the Catheter closure of the atrialatrial appendage is appendage is 

feasible and relatively safefeasible and relatively safe
•• The randomized trial with the Watchman device The randomized trial with the Watchman device 

showed that the procedure is safe and effective showed that the procedure is safe and effective 
in stroke reduction and not inferior compared to in stroke reduction and not inferior compared to 
anticoagulationanticoagulation

•• Currently two devices are available for LAA Currently two devices are available for LAA 
closure closure 

•• Many others are currently under development Many others are currently under development 



ThankThank youyou


