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Stroke & TAVIStroke & TAVI
BackgroundBackground

Stroke is a potential major complication of SAVR, TAVI, Stroke is a potential major complication of SAVR, TAVI, 

and balloon aortic valvuloplasty;and balloon aortic valvuloplasty;and balloon aortic valvuloplasty;and balloon aortic valvuloplasty;

Although it is rare, stroke significantly affects survival Although it is rare, stroke significantly affects survival 

and quality of life;and quality of life;

In PARTNER, increased neurologic events associated In PARTNER, increased neurologic events associated , g, g

with TAVI have raised concerns;with TAVI have raised concerns;

SSStroke etiology is still under debate, particularly when Stroke etiology is still under debate, particularly when 

it occurs far from the procedure.it occurs far from the procedure.
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StrokeStroke
Perioperative stroke after cardiac surgeryPerioperative stroke after cardiac surgery
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In-hospital outcomes
> 80 years of age



StrokeStroke
Perioperative stroke after cardiac surgeryPerioperative stroke after cardiac surgery
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StrokeStroke
Cerebrovascular accident after BAVCerebrovascular accident after BAV

TransfusionsTransfusions 23%

Cerebrovascular accident after BAVCerebrovascular accident after BAV
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StrokeStroke
Cerebro asc lar accident after BAVCerebro asc lar accident after BAV

Serious Adverse EventSerious Adverse Event 47 (15.6%)47 (15.6%)

Cerebrovascular accident after BAVCerebrovascular accident after BAV

Intraprocedural death, n (%)Intraprocedural death, n (%) 79.179.1±±33.633.6

Stroke, n (%)Stroke, n (%) 6 (1.9%)6 (1.9%)

C l i /di ti (%)C l i /di ti (%) 2 (0 7%)2 (0 7%)Coronary occlusion/dissection, n (%) Coronary occlusion/dissection, n (%) 2 (0.7%)2 (0.7%)

ModerateModerate--severe aortic regurgitationsevere aortic regurgitation, n (%), n (%) 4 (1.3%)4 (1.3%)

Tamponade, n (%)Tamponade, n (%) 1 (0.3%)1 (0.3%)

Permanent pacemaker, n (%)Permanent pacemaker, n (%) 3 (0.9%)3 (0.9%)

Serious vascular complication requiring intervention, n (%)Serious vascular complication requiring intervention, n (%) 21 (6.9%)21 (6.9%)

Perforation, n (%)Perforation, n (%) 5 (1.6%)5 (1.6%)

Profound hypotension requiring resuscitation and intubation or Profound hypotension requiring resuscitation and intubation or 
cardioversion, n (%)cardioversion, n (%)

5 (1.6%)5 (1.6%)

Ischemic legIschemic leg n (%)n (%) 8 (2 6%)8 (2 6%)Ischemic legIschemic leg, n (%), n (%) 8 (2.6%)8 (2.6%)

PseudoaneurysmPseudoaneurysm, n (%), n (%) 6 (1.9%)6 (1.9%)

ArterialArterial--venous fistulavenous fistula, n (%), n (%) 2 (0.7%)2 (0.7%)
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StrokeStroke
Cerebrovascular accident after TAVICerebrovascular accident after TAVI
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Silent CVE postSilent CVE post--TAVITAVI
RMN new cerebral ischemic lesionsRMN new cerebral ischemic lesions
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PARTNER Randomized Trial Cohort A PARTNER Randomized Trial Cohort A 
Neurological Events at 30 Days and 1 YearNeurological Events at 30 Days and 1 Year

30 Days 1 Year

Outcome TAVR AVR p- TAVR AVR p-

(N = 348) (N = 351) value (N = 348) (N = 351) value

All Stroke or TIA – no. (%) 19 (5.5) 8 (2.4) 0.04 27 (8.3) 13 (4.3) 0.04 

TIA – no. (%) 3 (0.9) 1 (0.3) 0.33 7 (2.3) 4 (1.5) 0.47

All Stroke – no. (%) 16 (4.6) 8 (2.4) 0.12 20 (6.0) 10 (3.2) 0.08

Major Stroke – no. (%) 13 (3.8) 7 (2.1) 0.20 17 (5.1) 8 (2.4) 0.07

Minor Stroke – no. (%) 3 (0.9) 1 (0.3) 0.34 3 (0.9) 2 (0.7) 0.84

D h/ j k (%) 24 (6 9) 28 (8 2) 0 2 92 (26 ) 93 (28 0) 0 68Death/major stroke – no. (%) 24 (6.9) 28 (8.2) 0.52 92 (26.5) 93 (28.0) 0.68
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PARTNER Randomized Trial Cohort A PARTNER Randomized Trial Cohort A 
Primary Endpoint: AllPrimary Endpoint: All--Cause Mortality at 1Cause Mortality at 1--Year Year 
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Stroke after TAVIStroke after TAVI
HighHigh--Risk Period for CVERisk Period for CVE
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Stroke after TAVIStroke after TAVI
HighHigh--Risk Period for CVERisk Period for CVE
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Stroke incidence from TAVI RegistriesStroke incidence from TAVI Registries

3030 dd 2 9%2 9%3030--day averageday average 2,9%2,9%
1212--month averagemonth average 8,0%8,0%
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New onset AF after TAVINew onset AF after TAVI
A potential source of CVE after TAVI?A potential source of CVE after TAVI?
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New onset AF after TAVINew onset AF after TAVI
A potential source of CVE after TAVI?A potential source of CVE after TAVI?
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Stroke during TAVIStroke during TAVI
Potential sources of embolismPotential sources of embolism

Crossing the aortic valveCrossing the aortic valve

Balloon valvuloplastyBalloon valvuloplasty

Navigation of delivery catheters through the Navigation of delivery catheters through the 

aortic archaortic arch

Valve deploymentValve deployment
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Stroke after TAVIStroke after TAVI
Transfemoral vs Transapical appoachTransfemoral vs Transapical appoach
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Stroke after TAVIStroke after TAVI
Transfemoral vs Transapical appoachTransfemoral vs Transapical appoach

VariablesVariables All patientsAll patients
(n=60)(n=60)

TransfemoralTransfemoral
(n=29)(n=29)

TransapicalTransapical
(n=31)(n=31) P valueP value

Patients with new lesionsPatients with new lesions 41 (68)41 (68) 19 (66)19 (66) 22 (71)22 (71) 0.780.78

Total number of lesionsTotal number of lesions 251251 8383 168168

Lesions per patientLesions per patient 3 (23 (2––8)8) 3 (13 (1––7)7) 4 (24 (2––9)9) 0.380.38

Patients with single lesionPatients with single lesion 10 (24)10 (24) 5 (26)5 (26) 5 (23)5 (23) 1,001,00

Patients with multiple lesionsPatients with multiple lesions 31 (76)31 (76) 14 (74)14 (74) 17 (77)17 (77)

Lesion size, cmLesion size, cm

<1<1 229 (91)229 (91) 76 (92)76 (92) 153 (91)153 (91) 1,001,00

11--55 22 (9)22 (9) 7 (8)7 (8) 153 (91)153 (91) 1,001,00( )( ) ( )( ) ( )( ) ,,

11--55 00 00 00 --

Time of postTime of post--procedural DWprocedural DW--MRI, daysMRI, days 4 (24 (2--6)6) 4 (24 (2--6)6) 5 (35 (3--6)6) 0,370,37
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Stroke during TAVIStroke during TAVI
Potential sources of embolismPotential sources of embolism

Crossing the aortic valveCrossing the aortic valve

Balloon valvuloplastyBalloon valvuloplasty

Navigation of delivery catheters through the Navigation of delivery catheters through the 

aortic arch (???)aortic arch (???)

Valve deploymentValve deployment
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Stroke during TAVIStroke during TAVI
Aortic valve…lot of calcium!Aortic valve…lot of calcium!
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Stroke during TAVIStroke during TAVI

FeatureFeature EmbrellaEmbrella SMTSMT Claret MedicalClaret Medical

SAT protection devicesSAT protection devices

AccessAccess Radial Femoral Radial
PositionPosition Aorta Aorta Brachiocephalic Left 

common carotid
Coverage areaCoverage area Brachiocephalic & Brachiocephalic & Brachiocephalic &Coverage areaCoverage area Brachiocephalic & 

LCC
Brachiocephalic & 

LCC & LSA
Brachiocephalic & 

LCC
MechanismMechanism Deflection Deflection Deflection

SizeSize 6 Fr 9 Fr 6 Fr
Pore SizePore Size 100 microns ~200 microns 140 microns
CE markCE mark Yes No No
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CE markCE mark Yes No No



Postmortem  assessment Postmortem  assessment 
Several stent struts areSeveral stent struts areSeveral stent struts are Several stent struts are 
not endothelialized in not endothelialized in 

these patientsthese patients
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Stroke after TAVIStroke after TAVI
Dual antiplatelet therapy, is it necessary!…Dual antiplatelet therapy, is it necessary!…

79 consecutive pts with TAVI79 consecutive pts with TAVI

R d i ti 1 1 40 DAPT 39 ASA l• Randomization 1:1, 40 DAPT  vs 39 ASA alone

•• 300300--mg loading dose of clopidogrel before TAVI followed by 3mg loading dose of clopidogrel before TAVI followed by 3--month maintenance month maintenance 

d il d f 75 l id l + ASA 100 lif ld il d f 75 l id l + ASA 100 lif l ASA 100 ldaily dose of 75 mg clopidogrel + ASA 100 mg lifelong daily dose of 75 mg clopidogrel + ASA 100 mg lifelong or ASA 100 mg alone

Primary end point: MACCE (death from any cause, MI, major stroke, urgent Primary end point: MACCE (death from any cause, MI, major stroke, urgent 

or emergency conversion to surgery or lifeor emergency conversion to surgery or life threatening bleeding)threatening bleeding)or emergency conversion to surgery, or lifeor emergency conversion to surgery, or life--threatening bleeding) threatening bleeding) 

No significant differences between the DAPT and ASA groups at both 30 No significant differences between the DAPT and ASA groups at both 30 

days (13% vs 15% p=0 71) and 6 months (18% vs 15%; p= 0 85)days (13% vs 15% p=0 71) and 6 months (18% vs 15%; p= 0 85)
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days (13% vs 15%, p=0.71) and 6 months (18% vs 15%; p= 0.85)days (13% vs 15%, p=0.71) and 6 months (18% vs 15%; p= 0.85)
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Cardiovascular events & TAVICardiovascular events & TAVI
Conclusions IConclusions I

TAVI is associated with a high rate of new cerebral TAVI is associated with a high rate of new cerebral 

ischemic defects as evaluated by MRIischemic defects as evaluated by MRIischemic defects as evaluated by MRIischemic defects as evaluated by MRI

Stroke rate at 30 days is ~3%Stroke rate at 30 days is ~3%

Cerebral embolism during the TAVI procedure is Cerebral embolism during the TAVI procedure is 

probably multifactorial but seems to be mostlyprobably multifactorial but seems to be mostlyprobably multifactorial but seems to be mostly probably multifactorial but seems to be mostly 

related to valve prosthesis positioning and related to valve prosthesis positioning and 

implantationimplantation
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Cardiovascular events & TAVICardiovascular events & TAVI
Conclusions IIConclusions II

Only about 50%  of neurologic events occur within Only about 50%  of neurologic events occur within 

the 24 hours following the TAVI procedurethe 24 hours following the TAVI procedure

Uncertainty about cause of stroke at followUncertainty about cause of stroke at follow--upupUncertainty about cause of stroke at followUncertainty about cause of stroke at follow upup

Future studies will have to evaluate the potential Future studies will have to evaluate the potential 

usefulness of embolic protection devices as well as usefulness of embolic protection devices as well as 

the optimal antithrombotic treatment following TAVIthe optimal antithrombotic treatment following TAVIthe optimal antithrombotic treatment following TAVI the optimal antithrombotic treatment following TAVI 
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