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WhatWhat isis an an elderlyelderly patientpatient??
•• Depends upon the overall status of the Depends upon the overall status of the 

patient, not upon the numeric agepatient, not upon the numeric age
•• Depends upon the disease we are talking Depends upon the disease we are talking 

aboutabout
-- A 60 year old patient with a carotid A 60 year old patient with a carotid stenosisstenosis

is youngis young
-- A 60 year old patient with a PFO is oldA 60 year old patient with a PFO is old

•• The average age of our carotid The average age of our carotid stentstent
patients is 71 yrspatients is 71 yrs
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TheThe numbernumber of of elderlyelderly
patientspatients has has decreaseddecreased !!!!

•• WhenWhen I I startedstarted mymy careercareer in 1979, in 1979, 
almostalmost all of all of mymy patientspatients hadhad beenbeen
elderlyelderly

•• As I am As I am gettinggetting olderolder, , fromfrom yearyear to to yearyear
thethe percentagepercentage of of elderlyelderly patientspatients
decreaseddecreased

•• My My impressionimpression isis thisthis will will continuecontinue
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Management of stroke in the elderlyManagement of stroke in the elderly
How to treat How to treat percutaneouslypercutaneously??

•• AcuteAcute treatmenttreatment
•• PreventionPrevention
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AcuteAcute StrokeStroke DuringDuring DiagnosticDiagnostic
HeartHeart CatheterizationCatheterization

... crossed with a wireEmbolic occlusion of MCA
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AcuteAcute StrokeStroke DuringDuring DiagnosticDiagnostic
HeartHeart CatheterizationCatheterization

Immediate restoration of flow full recovery



CardioVascular Center Frankfurt, Sankt KatharinenCardioVascular Center Frankfurt, Sankt Katharinen

Catheter Treatment of Catheter Treatment of 
Acute StrokeAcute Stroke

•• 80 yrs, female 80 yrs, female 
•• sudden onset of right sudden onset of right 

hemiparesishemiparesis and aphasiaand aphasia
•• AtrialAtrial fibrillation, not on fibrillation, not on 

anticoagulationanticoagulation
•• Onset at 9:15pm Onset at 9:15pm 
•• Arrived to hospital at Arrived to hospital at 

10pm10pm
•• CT done at 10:15pmCT done at 10:15pm
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10:36pm
Middle Middle 
Cerebral Artery Cerebral Artery 
Branch Branch 
OcclusionOcclusion
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10:48
MicroMicro--catheter catheter 
in place, no in place, no 
improvement improvement 
after 10 min IA after 10 min IA 
lysislysis
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10:58pm
After After 
angioplasty angioplasty 
and and stentstent
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OutcomeOutcome
•• Procedure was Procedure was 

completed at completed at 
11:03pm 11:03pm 

•• Patient awoke with Patient awoke with 
full strength on right full strength on right 
side and following side and following 
commands.commands.
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Are Are thesethese allall--dayday--casescases??
•• Most patients arrive too lateMost patients arrive too late
•• Most neurologists do not refer the patientsMost neurologists do not refer the patients
•• Most Most cathcath--labs do not have the equipmentlabs do not have the equipment
•• Most Most interventionalistsinterventionalists can't do itcan't do it
•• Very few controlled trialsVery few controlled trials
•• Positive randomized trial for ivPositive randomized trial for iv--lysislysis < 3hours< 3hours
•• IAIA--lysislysis certainly not enough, mechanical certainly not enough, mechanical 

recanalizationrecanalization requiredrequired
•• So these cases are rare exceptionsSo these cases are rare exceptions
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IA IA ThrombolysisThrombolysis in in AcuteAcute StrokeStroke
ProlyseProlyse in Acute Cerebral in Acute Cerebral ThromboembolismThromboembolism (PROACT II)(PROACT II)

180 patients with occlusion of middle cerebral artery 180 patients with occlusion of middle cerebral artery 
< 6 hours of onset< 6 hours of onset

Randomized, intra-arterial infusion

Pro-urokinase Placebo

Mortality 25 % 27.5 %

Recanalization 66 % 18 %

Hämorrhage 10 % 2 %

Favorable Outcome 40 % 25 %

*

*
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Management of stroke in the elderlyManagement of stroke in the elderly
How to treat How to treat percutaneouslypercutaneously??

•• AcuteAcute treatmenttreatment
•• PreventionPrevention
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Management of stroke in the elderlyManagement of stroke in the elderly
How to treat How to treat percutaneouslypercutaneously??

•• AcuteAcute treatmenttreatment
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PreventionPrevention of of StrokeStroke
•• CarotidCarotid stentingstenting
•• LeftLeft atrialatrial appendageappendage closureclosure
•• PFO PFO closureclosure????
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CarotidCarotid AngioplastyAngioplasty
•• …… has has beenbeen performedperformed as as earlyearly as 1979, as 1979, 

onlyonly 2 2 yearsyears afterafter thethe firstfirst coronarycoronary
angioplastyangioplasty

•• … … isis performedperformed on a on a routineroutine basisbasis sincesince thethe
earlyearly 90ies90ies

•• StentsStents and and otherother devicesdevices specificallyspecifically
designeddesigned forfor carotidcarotid interventionsinterventions areare
availableavailable sincesince thethe midmid 90ies90ies

•• EmbolicEmbolic protectionprotection devicesdevices areare availableavailable
sincesince thethe latelate 90ies90ies

•• WeWe cancan treattreat ……
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ComplexComplex LesionsLesions
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Long Long LesionsLesions
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IntracranialIntracranial LesionsLesions
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IndicationIndication forfor CarotidCarotid StentingStenting
•• SurgerySurgery isis indicatedindicated in in carotidcarotid

stenosisstenosis
•• StentingStenting isis equivalentequivalent to to surgerysurgery
•• StentingStenting isis indicatedindicated in in carotidcarotid

stenosisstenosis
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SymptomaticSymptomatic CarotidCarotid StenosesStenoses
-- RandomisedRandomised Trials Trials --
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AsymptomaticAsymptomatic CarotidCarotid StenosesStenoses
-- RandomisedRandomised Trials Trials --
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Years

85%

90%

95%

100%

Surgery 6.4 %

Medical Therapy 11.8 %

Stroke / perioperative Death

Difference = 5.4 % (CI 2.96-7.75)

0 1 2 3 4 5

Risk reduction due to 
Surgery
~12% to ~6% (NNT=16)

P<0.00001
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ACST was ACST was notnot designeddesigned
and and notnot poweredpowered

forfor anyany subgroupsubgroup analysisanalysis

Anyway, 
let's look for the subgroups
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543210
years

85%

90%

95%

100%
Surgery 2.4 %

Medical Therapy 10.6 %

Men

p < 0.00001
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543210
years

85%

90%

95%

100%

Surgery 3.4 %

Medical Therapy 7.5 %

p = 0.02

Women



CardioVascular Center Frankfurt, Sankt KatharinenCardioVascular Center Frankfurt, Sankt Katharinen

years

85%

90%

95%

100% Surgery 1.8 %

Medical Therapy 9.6 %

0 54321

< 65 years

p = 0.00001



CardioVascular Center Frankfurt, Sankt KatharinenCardioVascular Center Frankfurt, Sankt Katharinen

years

85%

90%

95%

100%
Surgery 2.2 %

Medical Therapy 9.7 %

543210

65 - 74 years

p < 0.00001
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Years

85%

90%

95%

100%

Surgery 5.5 %
Medical Therapy 8.8 %

543210

> 75 years

n.s.
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.... .... ifif ""elderlyelderly" " meansmeans
>75 >75 yearsyears ......

.... .... thanthan itit isis notnot provenproven thatthat
surgerysurgery isis betterbetter thanthan medicalmedical

therapytherapy in in elderlyelderly patientspatients

.... .... butbut therethere isis still a still a trendtrend
supportingsupporting surgerysurgery
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IndicationIndication forfor CarotidCarotid StentingStenting
SurgerySurgery isis indicatedindicated in in carotidcarotid
stenosisstenosis

•• StentingStenting isis equivalentequivalent to to surgerysurgery
•• StentingStenting isis indicatedindicated in in carotidcarotid

stenosisstenosis
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StentingStenting vsvs SurgerySurgery
RandomizedRandomized TrialsTrials

•• Leicester Trial (Leicester Trial (NaylorNaylor etet al)al)
•• WallstentWallstent TrialTrial
•• Lexington Lexington TrialsTrials ((BrooksBrooks))
•• CAVATASCAVATAS
•• SapphireSapphire
•• EVA 3SEVA 3S
•• SPACE SPACE 
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Leicester TrialLeicester Trial
Randomized Randomized studystudy of of carotidcarotid angioplasty and stenting angioplasty and stenting 
versus versus carotidcarotid endarterectomyendarterectomy: : 
A A stoppedstopped trialtrial

•• Planned to Planned to randomiserandomise 300 pts 300 pts to to surgerysurgery oror stentingstenting
•• 23 23 ptspts. . actuallyactually randomisedrandomised
•• 10 x 10 x surgerysurgery:: No No complicationscomplications
•• 7 x stent:   7 x stent:   5 x 5 x strokestroke (=72%)(=72%)

Lesson we should have learned: 
No randomized trials during the initial learning curve

NaylorNaylor AR et al., J AR et al., J VascVasc SurgSurg 19981998
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WallstentWallstent TrialTrial
•• 219 pts randomised219 pts randomised
•• 30 day 30 day periperi--procedural stroke & death:procedural stroke & death:

-- CEA 4.5%CEA 4.5%
-- CAS 12.1%CAS 12.1% } 0.049

•• ProblemsProblems
-- No embolic protectionNo embolic protection
-- Peripheral Peripheral stentstent
-- No No PlavixPlavix
-- Very limited operator experienceVery limited operator experience

Lesson we should have learned: 
No randomized trials during the initial learning curve

Alberts MJ, Stroke 2001;32:325
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Lexington Trial (Lexington Trial (symptsympt. . PtsPts.).)
Brooks WH et al, JACC 2001Brooks WH et al, JACC 2001

CEACEA StentStent
nn 5151 5353
DeathDeath 11 00
TIATIA 00 11
Hospital Hospital StayStay
((daysdays))

2.72.7 1.81.8
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Lexington Trial (Lexington Trial (AsymptAsympt. . PtsPts.) .) 
Brooks WH et al, Brooks WH et al, NeurosurgeryNeurosurgery 20042004

CEACEA StentStent
nn 4242

00
00

3 (3 (transienttransient))

4 (mild)4 (mild)

1.71.7

4343
DeathDeath 00
StrokeStroke/TIA/TIA 00

CranialCranial nerve nerve palsypalsy 00

BradycardiaBradycardia//HypotensionHypotension 5 (5 (transienttransient))

AnesthesiologicalAnesthesiological
complicationscomplications

00

Hospital Hospital staystay ((daysdays)) 1.51.5
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Randomized Trial:Randomized Trial:
CAVATASCAVATAS
504 504 symptomaticsymptomatic patientspatients, , randomisedrandomised to to surgerysurgery oror
PTA   (PTA   (onlyonly 25 % 25 % stentsstents!)!)

PTAPTA SurgerySurgery
Major Major strokestroke//deathdeath 6.4 %6.4 % 5.9 %5.9 %
StrokeStroke oror deathdeath 10  %10  % 10    %10    %
CranialCranial nerve nerve injuryinjury -- 9    %9    %
HematomaHematoma 1.2 %1.2 % 6.7 %6.7 % *

*
* P < 0.05
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CAVATAS: Survival free CAVATAS: Survival free 
of disabling stroke or deathof disabling stroke or death

1.001.00

0.750.75

0.500.50

0.250.25

0.000.00
11 22 33YearsYears

PTA / PTA / StentStent
EndarterectomyEndarterectomy
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SapphireSapphire StudyStudy ProtocolProtocol
Screened:  2294 patients

747 747 patientspatients metmet inclusioninclusion//exclusionexclusion criteriacriteria
50% 50% StenosisStenosis in in SxSx, 80% , 80% StenosisStenosis in in AsxAsx, , ≥≥ 1 1 comorbiditycomorbidity criteriacriteria

NeurologistNeurologist, , SurgeonSurgeon, , InterventionalistInterventionalist

SurgicalSurgical
RefusalRefusal

CONSENSUSCONSENSUS InterventionalInterventional
RefusalRefusal

StentStent RegistryRegistry
406406

RANDOMIZEDRANDOMIZED
334 (310 334 (310 treatedtreated))

SurgicalSurgical RegistryRegistry
77

Stenting =167, CEA=167Stenting =167, CEA=167
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StentStent

20.1 %20.1 %P=0.05P=0.05

12 %12 %

CEACEA

SapphireSapphire 1 1 YearYear
PrimaryPrimary EndEnd--pointpoint

3030

2020

1010

0     30      60     90    120    150    180    210   240   270 0     30      60     90    120    150    180    210   240   270 300    330   360300    330   360
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RandomisedRandomised PatientsPatients
1 1 yearyear

StentStent OPOP PP
DeathDeath 7.0 %7.0 % 12.9 %12.9 % 0.080.08
StrokeStroke

Major Major ipsilateralipsilateral
Major Major nonnon--ipsilateralipsilateral
MinorMinor ipsilateralipsilateral
MinorMinor nonnon--ipsilateralipsilateral

5.8 %5.8 %
0.00.0
0.60.6
3.83.8
2.02.0

7.7 %7.7 %
3.53.5
0.70.7
2.22.2
2.12.1

0.520.52
0.020.02
0.970.97
0.370.37
0.890.89

MIMI
QQ
NonNon--QQ

2.5 %2.5 %
0.00.0
2.52.5

8.1 %8.1 %
1.31.3
6.76.7

0.030.03
0.150.15
0.080.08

DeathDeath//StrokeStroke/MI/MI 12.0 %12.0 % 20.1 %20.1 % 0.050.05

J.S. J.S. YadavYadav, NEJM 2004, NEJM 2004
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EVA 3SEVA 3S
•• Multicenter Multicenter randomizedrandomized trialtrial

comparingcomparing CEA and CASCEA and CAS
•• Trial Trial stoppedstopped earlyearly becausebecause of bad of bad 

outcomeoutcome afterafter stentingstenting
•• InvestigatorsInvestigators becamebecame qualifiedqualified afterafter

onlyonly 10 CAS 10 CAS proceduresprocedures

Lesson we should have learned: 
No randomized trials during the initial learning curve
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SPACESPACE
•• Multicenter Multicenter randomizedrandomized trialtrial

-- 33 33 centerscenters withwith NeurologyNeurology, , SurgerySurgery and and 
InterventionalInterventional RadiologyRadiology departmentsdepartments

•• CEA CEA versusversus StentingStenting in in symptomaticsymptomatic
carotidcarotid stenosisstenosis

•• WithWith oror withoutwithout protectionprotection devicesdevices
•• SponsoredSponsored byby researchresearch foundationsfoundations, , 

scientificscientific societiessocieties and and industryindustry

W Hacke for the SPACE Study Group, ESC 2006
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SPACESPACE
• Primary endpoint

- Ipsilateral stroke or death within 30 days
• Secondary endpoints

- Ipsilateral stroke or vascular death < 24mo
- Ipsilateral major stroke or death < 30 days
- Any stroke < 24 mo
- Re-stenosis > 70% 
- Procedural failure

W Hacke for the SPACE Study Group, ESC 2006



CardioVascular Center Frankfurt, Sankt KatharinenCardioVascular Center Frankfurt, Sankt Katharinen

SPACESPACE
• Trial stopped after the second interim 

analysis after 1200 patients
- Power to reach significance for the non-

inferiority endpoint with 1900 patients was 
calculated to be only 50%

- > 2500 patients would be needed to 
achieve 80% power

- Slow recruitment
- Absence of further funding

W Hacke for the SPACE Study Group, ESC 2006
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SPACESPACE
Randomized 1200

CAS        CEA
Consent withdrawn 6 11
Intention to treat 599 584
Not treated 1 1
Cross over 13 6
Actual treatment 585 577
Embolic protection 29%

W Hacke for the SPACE Study Group, ESC 2006
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SPACESPACE
PrimaryPrimary EndpointEndpoint: : IpsilateralIpsilateral StrokeStroke and and DeathDeath @ 30 Days@ 30 Days

6.846.34

0
1
2
3
4
5
6
7
8
9

10

Surgery Stent

n.s.n.s.
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SPACESPACE
• No significant difference regarding the

primary end-point ipsilateral stroke or
death < 30 days

• No significant differences between CAS 
and CEA 
- Regarding secondary endpoints
- Subgroups

W Hacke for the SPACE Study Group, ESC 2006
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SPACESPACE
• Important to know

- Limited availability of embolic protection devices
- Some operators had limited experience with 

embolic protection devices 
- Not included as end-points (primary or secondary)

• Myocardial infarction
• Contralateral stroke
• Cranial nerve palsy 
• Length of hospital stay
• Other MAE

- 71% of CAS performed without embolic protection
- Trial stopped early
- Large pt numbers but still underpowered
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In all In all clinicalclinical trialstrials thethe
DifferencesDifferences betweenbetween
CEA and CAS CEA and CAS havehave

beenbeen veryvery smallsmall

DifferencesDifferences betweenbetween individualindividual
patientspatients, , operatorsoperators and and institutionsinstitutions

areare muchmuch moremore importantimportant
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0
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CarotidCarotid StentingStenting
Major Major StrokeStroke and and DeathDeath, 1999, 1999--20052005

Differences between
operators and centers

%

German German QualityQuality AsscuranceAsscurance Analysis 1999Analysis 1999--20052005
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IndicationIndication forfor CarotidCarotid StentingStenting
SurgerySurgery isis indicatedindicated in in carotidcarotid
stenosisstenosis
StentingStenting isis equivalentequivalent to to 
surgerysurgery

•• StentingStenting isis indicatedindicated in in carotidcarotid
stenosisstenosis
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IndicationIndication forfor CarotidCarotid StentingStenting
SurgerySurgery isis indicatedindicated in in carotidcarotid
stenosisstenosis
StentingStenting isis equivalentequivalent to to 
surgerysurgery
StentingStenting isis indicatedindicated in in carotidcarotid
stenosisstenosis
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WhatWhat youyou alwaysalways havehave to to keepkeep in in 
mindmind in in elderlyelderly patientspatients

TheirTheir life life expectancyexpectancy
shouldshould bebe longlong enoughenough in in 
order to order to bebe ableable to to benefitbenefit

fromfrom thethe procedureprocedure
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Life Life ExpectancyExpectancy
MenMen WomenWomen

75 75 yrsyrs 10.2 10.2 yrsyrs 13.4 13.4 yrsyrs
80 80 yrsyrs 7.7 7.7 yrsyrs 10.2 10.2 yrsyrs
85 85 yrsyrs 5.8 5.8 yrsyrs 7.6 7.6 yrsyrs
90 90 yrsyrs 4.3 4.3 yrsyrs 5.5 5.5 yrsyrs
95 95 yrsyrs 3.2 3.2 yrsyrs 3.7 3.7 yrsyrs
100 100 yrsyrs 2.3 2.3 yrsyrs 2.4 2.4 yrsyrs
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66thth International Course on International Course on 
Carotid Angioplasty Carotid Angioplasty 

ICCA VIICCA VI
And Other And Other CerebrovascularCerebrovascular InterventionsInterventions

With Live Case DemonstrationsWith Live Case Demonstrations
And HandsAnd Hands--on Workshopson Workshops

Frankfurt, Germany
November 23-25, 2006

www.iccaonline.org
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PercutaneousPercutaneous
AtrialAtrial AppendageAppendage ClosureClosure
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Prevalence of Prevalence of AtrialAtrial FibrillationFibrillation
Framingham Study, Wolf, 1991Framingham Study, Wolf, 1991
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AF is one of the most important stroke causesAF is one of the most important stroke causes
Framingham Study, Wolf, 1991Framingham Study, Wolf, 1991
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WhatWhat isis thethe strokestroke riskrisk
in in atrialatrial fibrillationfibrillation
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Additional Additional riskrisk factorsfactors forfor an an 
embolicembolic strokestroke in in atrialatrial fibrillationfibrillation

•• Age >65 Age >65 
•• Prior TIA / strokePrior TIA / stroke
•• HypertensionHypertension
•• DiabetesDiabetes
•• Coronary heart diseaseCoronary heart disease
•• Reduced LV functionReduced LV function
•• LAA flow velocity <20 cm/secLAA flow velocity <20 cm/sec
•• Spontaneous LAA echo contrastSpontaneous LAA echo contrast



CardioVascular Center Frankfurt, Sankt KatharinenCardioVascular Center Frankfurt, Sankt Katharinen

What is the Annual Risk of Stroke?What is the Annual Risk of Stroke?
Nat. Registry of AF: CHADSNat. Registry of AF: CHADS22

CHADS CHADS 
ScoreScore

# Pts# Pts
n=1773n=1773

# Strokes# Strokes
n=94n=94

NRAF adjusted NRAF adjusted 
Stroke Rate (95% CI) Stroke Rate (95% CI) 

00 120120 22 1.9 (1.21.9 (1.2--3.0)3.0)
11 463463 1717 2.8 (2.02.8 (2.0--3.8)3.8)
22 523523 2323 4.0 (3.14.0 (3.1--5.1)5.1)
33 337337 2525 5.9 (4.65.9 (4.6--7.3)7.3)
44 220220 1919 8.5 (6.38.5 (6.3--11.1)11.1)
55 6565 66 12.5 (8.212.5 (8.2--17.5)17.5)
66 55 22 18.2 (10.518.2 (10.5--27.4)27.4)
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""Let'sLet's prescribeprescribe
CoumadinCoumadin!"!"

DifficultDifficult in in clinicalclinical
practicepractice
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•• Any localized or general physical Any localized or general physical 
condition in which the hazard of condition in which the hazard of 
hemorrhagehemorrhage might be greater than might be greater than 
the potential clinical benefits of the potential clinical benefits of 
anticoagulationanticoagulation

•• Any personal circumstance in Any personal circumstance in 
which the hazard of which the hazard of hemorrhagehemorrhage
might be greater than the might be greater than the 
potential clinical benefits of potential clinical benefits of 
anticoagulationanticoagulation

•• PregnancyPregnancy
•• Hemorrhagic tendencies Hemorrhagic tendencies 
•• Blood Blood dyscrasiasdyscrasias..
•• Recent or contemplated surgery Recent or contemplated surgery 

of central nervous system of central nervous system 
•• Recent or contemplated surgery Recent or contemplated surgery 

of the eyeof the eye
•• Recent or contemplated traumatic Recent or contemplated traumatic 

surgery resulting in large open surgery resulting in large open 
surfaces surfaces 

•• Gastrointestinal bleeding Gastrointestinal bleeding 
•• Genitourinary tract bleedingGenitourinary tract bleeding
•• Respiratory tract bleeding Respiratory tract bleeding 
•• CerebrovascularCerebrovascular hemorrhagehemorrhage

•• Cerebral aneurysmsCerebral aneurysms
•• Dissecting aortaDissecting aorta
•• PericarditisPericarditis
•• PericardialPericardial effusionseffusions
•• Bacterial Bacterial endocarditisendocarditis
•• Threatened abortion Threatened abortion 
•• EclampsiaEclampsia
•• PreeclampsiaPreeclampsia
•• Inadequate laboratory facilities Inadequate laboratory facilities 
•• Unsupervised patients Unsupervised patients 
•• Senility Senility 
•• AlcoholismAlcoholism
•• PsychosisPsychosis
•• Lack of patient cooperationLack of patient cooperation
•• Spinal puncture Spinal puncture 
•• Other diagnostic procedures with Other diagnostic procedures with 

potential for uncontrollable potential for uncontrollable 
bleedingbleeding

•• Therapeutic procedures with Therapeutic procedures with 
potential for uncontrollable potential for uncontrollable 
bleedingbleeding

•• Major regional Major regional anesthesiaanesthesia
•• LLumbarumbar block block anesthesiaanesthesia
•• MalignantMalignant hypertensionhypertension
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90 % of 90 % of ClotClot form form 
in in thethe LeftLeft Atrial Atrial 

AppendageAppendage
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PLAATOPLAATO™™ DeviceDevice

LAA
LA

Nitinol
Cage

ePTFE
membrane

anchors
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ImplantationImplantation
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PLAATOPLAATO
•• EU/US EU/US FeasibilityFeasibility TrialTrial 111 111 ptspts
•• EU EU RegistryRegistry 150 150 ptspts**
•• Out of Out of studystudy ptspts 271 271 pts

X
X

pts

X Almost Almost identicalidentical studystudy protocolsprotocols
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ResultsResults
•• OccluderOccluder implantedimplanted 273/ 291273/ 291 93.8 %93.8 %

•• Mean procedure time [min]               Mean procedure time [min]               6666
•• MeanMean FlouroscopyFlouroscopy time [min]             time [min]             1818±± 99
•• MeanMean followfollow up time [up time [mosmos]                 ]                 12.212.2
•• Patient years                         Patient years                         297297
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ComplicationsComplications
•• DeathDeath 22 0.7%0.7%

-- HemodynamicHemodynamic collapse @ 12 hrscollapse @ 12 hrs
-- CHF aggravated by anesthesia @ 1 dayCHF aggravated by anesthesia @ 1 day

•• TamponadeTamponade 1010 3.4%3.4%
-- Surgery (3) or Surgery (3) or PericardiocentesisPericardiocentesis (9)(9)

•• Pericardial Effusion                     Pericardial Effusion                     1010 3.4%3.4%
-- PericardiocentesisPericardiocentesis (1) or no treatment (9)(1) or no treatment (9)

•• GroinGroin complicationscomplications 66 2.1%2.1%
-- PseudoaneurysmPseudoaneurysm of of thethe femoralfemoral arteryartery (1)(1)
-- HematomaHematoma (2)(2)

•• Thrombus (no Thrombus (no sequelaesequelae)) 44 1.4%1.4%
•• EmbolizationEmbolization 11 0.3%0.3%

-- CatheterCatheter retrievalretrieval withoutwithout sequelaesequelae

•• No No complicationscomplications >30 >30 daysdays
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CanCan wewe
PreventPrevent
StrokeStroke??
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CanCan wewe preventprevent strokestroke??

0
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Expected

•• ExpectedExpected
incidenceincidence of of 
strokestroke (CHADS2 (CHADS2 
scorescore): 6.5%): 6.5%
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CanCan wewe preventprevent strokestroke??
•• ExpectedExpected

incidenceincidence of of 
strokestroke (CHADS(CHADS22
scorescore): 6.9%): 6.9%

0

1

2

3

4

5

6

7

Expected Observed

•• ObservedObserved
incidenceincidence of of 
strokestroke 3.0%3.0%

•• EstimatedEstimated riskrisk
reductionreduction byby
PLAATO 54%PLAATO 54%
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WATCHMAN DeviceWATCHMAN Device
•• NitinolNitinol frameframe
•• 160 micron PET 160 micron PET 

filterfilter
•• row of fixation row of fixation 

barbs around the barbs around the 
mid perimetermid perimeter

•• 21, 24, 27, 30 mm21, 24, 27, 30 mm

Ongoing randomized trial device versus anticoagulation
SievertSievert
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WATCHMAN DeviceWATCHMAN Device
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CSI 2007CSI 2007
CCongenital and Structural ongenital and Structural Interventions Interventions 
10th International Congress10th International Congress
With Live Case Demonstrations With Live Case Demonstrations 
and Handsand Hands--on Workshopson Workshops

Frankfurt/GermanyFrankfurt/Germany
JuneJune 77--9, 20079, 2007

www.csiwww.csi--congress.orgcongress.org
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Embolus Embolus CrossingCrossing a PFOa PFO
PeripheralPeripheral
embolismembolism
DeathDeath
StrokeStroke

72 years old
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So So therethere isis no no 
questionquestion thatthat a PFO a PFO 
maymay cause cause strokestroke, , 
eveneven in in thethe elderlyelderly

HowHow frequentfrequent
isis thisthis??
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PrevalencePrevalence of PFO in of PFO in PatientsPatients WithWith
""CryptogenicCryptogenic" " StrokeStroke
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No No datadata aboutabout PFO as PFO as 
cause of a cause of a strokestroke in in 

thethe elderlyelderly
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CryptogenicCryptogenic StrokeStroke PatientsPatients
< 55 < 55 yearsyears, , medicalmedical therapytherapy, FU 2 , FU 2 yearsyears
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n.s.n.s.

Homma S, PICSS Investigators, Stroke 2004
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CryptogenicCryptogenic StrokeStroke PatientsPatients
5555--65 65 yearsyears, , medicalmedical therapytherapy, FU 2 , FU 2 yearsyears
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Homma S, PICSS Investigators, Stroke 2004
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CryptogenicCryptogenic StrokeStroke PatientsPatients
>65 >65 yearsyears, , medicalmedical therapytherapy, FU 2 , FU 2 yearsyears
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P < 0.01P < 0.01
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Take Take HomeHome MessagesMessages
• Catheter treatment of acute stroke

- Rarely performed (time window)
- Mechanical recanalization probably preferable

• Prophylactic treatment plays a major role
- Carotid stenting probably effective

• But no randomized trials in the elderly
• Benefit depends upon live expectancy

- Left atrial appendage closure
• Probably as effective as anticoagulation
• Randomised trials are pending

- PFO closure
• Rarely indicated in elderly 

• All this is not important at all anyway
- In a few years there will be no elderly patients anymore

•• Catheter treatment of acute strokeCatheter treatment of acute stroke
-- Rarely performed (time window)Rarely performed (time window)
-- Mechanical Mechanical recanalizationrecanalization probably preferableprobably preferable

•• Prophylactic treatment plays a major roleProphylactic treatment plays a major role
-- Carotid Carotid stentingstenting probably effectiveprobably effective

•• But no randomized trials in the elderlyBut no randomized trials in the elderly
•• Benefit depends upon live expectancyBenefit depends upon live expectancy

-- Left Left atrialatrial appendage closureappendage closure
•• Probably as effective as anticoagulationProbably as effective as anticoagulation
•• RandomisedRandomised trials are pendingtrials are pending

-- PFO closurePFO closure
•• Rarely indicated in elderly Rarely indicated in elderly 

•• All this is not important at all anywayAll this is not important at all anyway
-- In a few years there will be no elderly patients anymoreIn a few years there will be no elderly patients anymore
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