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PARTNER COHORT APARTNER COHORT A -- AorticAortic RegurgitationRegurgitationPARTNER COHORT A PARTNER COHORT A Aortic Aortic Regurgitation Regurgitation 
((As Treated)As Treated)

< 0 0001 < 0 0001 < 0 0001 < 0 0001p < 0.0001 p < 0.0001 p < 0.0001 p < 0.0001

N = 279 N = 228 N = 231 N = 173 N = 217 N = 156 N = 145 N = 113
Kodali, S. K., et al. N Engl J Med. 2012;366:1686-95



Kodali, et al., NEJM, 2012;366:1686-95



 MetaMeta--analysis of 45 studies between 2002analysis of 45 studies between 2002--20122012
 Edwards 7,279; Edwards 7,279; CoreValveCoreValve 5,2615,261

 Incidence of moderate or severe PVL Incidence of moderate or severe PVL -- 13.9%13.9%
 Edwards 9 1%Edwards 9 1% Edwards 9.1%Edwards 9.1%
 CoreValveCoreValve 16.0%16.0%



ParavalvularParavalvular RegurgicationRegurgication Impacts on Mortality…Impacts on Mortality…g gg g p yp y



P di fP di f P l lP l l R i iR i iPredictors of Predictors of ParavalvularParavalvular RegurgitationRegurgitation

 Severe calcification Severe calcification –– AgastonAgaston calcium score on CTcalcium score on CT

 Low implantation depthLow implantation depthp pp p

M k f lM k f l d i id i i Markers of valve Markers of valve undersizingundersizing
 Small cover indexSmall cover index
 Large annulusLarge annulus
 “Prosthesis / annulus mismatch”“Prosthesis / annulus mismatch” Prosthesis / annulus mismatchProsthesis / annulus mismatch



P ti PP ti P V l lV l l ARARPreventing ParaPreventing Para--ValvularValvular ARAR

% oversizing% undersizing 10-15% 0

Adapted from Thierry Lefevre; London Valves, 2012



Multimodality Imaging with 3D TEE or MSCT y g g
important in sizing



Possible Mechanisms of Severe Regurgitation Possible Mechanisms of Severe Regurgitation g gg g
PostPost--TAVRTAVR

 Central valvular regurgitationCentral valvular regurgitationg gg g

L d lL d l Low deploymentLow deployment

 Inadequate appositionInadequate apposition
 CalciumCalcium

U d iU d i UnderzingUnderzing



A tA tAssessmentAssessment

 Confirm severity of aortic regurgitationConfirm severity of aortic regurgitation
 Echo Echo –– TEETEE
 AortographyAortographyAortographyAortography
 Hemodynamics Hemodynamics –– AR indexAR index

 Assess Assess valvularvalvular vsvs paravalvularparavalvular
 TEETEE TEETEE

 Assess position of implantationAssess position of implantationp pp p
 TEETEE

A hA h AortographyAortography



Immediate Treatment of Severe Aortic Immediate Treatment of Severe Aortic 
Regurgitation During TAVRRegurgitation During TAVR

 Pace faster Pace faster  reduce diastolereduce diastole

 PressorPressor supportsupport PressorPressor supportsupport

 Mechanical support likely not helpfulMechanical support likely not helpful

 Urgency to institute definitive RxUrgency to institute definitive Rx
 New valveNew valve
 PostPost--dilatedilate
 Conversion to surgeryConversion to surgery



 Central valvular regurgitationCentral valvular regurgitation

 Low deploymentLow deploymentLow deploymentLow deployment

 Inadequate apposition to leaflets / annulus due to Inadequate apposition to leaflets / annulus due to 
severe valvular calcification +/severe valvular calcification +/-- inadequate balloon inadequate balloon qq
dilatationdilatation



C t lC t l V l lV l l R it tiR it tiCentral Central ValvularValvular RegurgitationRegurgitation

 Frozen leaflets, overhanging leafletsFrozen leaflets, overhanging leaflets

 Can attempt to loosen leaflet with diagnosticCan attempt to loosen leaflet with diagnostic Can attempt to loosen leaflet with diagnostic Can attempt to loosen leaflet with diagnostic 
coronary catheter coronary catheter 

 Prepare and replace valve with another valve as Prepare and replace valve with another valve as 
valvevalve--inin--valve bailoutvalve bailoutvalvevalve inin valve bailoutvalve bailout



F L fl d L I l iF L fl d L I l iFrozen Leaflets due to Low ImplantationFrozen Leaflets due to Low Implantation

Toggweiler et al. J Am Coll Cardiol Intv 2012;5:571–7



Possible Mechanisms of Severe Regurgitation Possible Mechanisms of Severe Regurgitation g gg g
PostPost--TAVITAVI

 Central valvular regurgitationCentral valvular regurgitation

 Low deploymentLow deploymentLow deploymentLow deployment

 Inadequate apposition to leaflets / annulus due to Inadequate apposition to leaflets / annulus due to 
severe valvular calcification +/severe valvular calcification +/-- inadequate ballooninadequate balloonsevere valvular calcification +/severe valvular calcification +/ inadequate balloon inadequate balloon 
dilatationdilatation



CORRECT POSITION LOW POSITION



Valve dived ventricular!!



G tl ti t t ti if lG tl ti t t ti if lGentle patient traction if valve Gentle patient traction if valve 
not released yet.... not released yet.... 



Severe PVL due to Severe PVL due to 
Low PositioningLow Positioning







 760 consecutive 760 consecutive TAVR in 3 centers with balloon expandable valveTAVR in 3 centers with balloon expandable valve
 THVTHV--inin--THV performed in 21 cases due to severe AR (2.8%)THV performed in 21 cases due to severe AR (2.8%)
 Reasons:Reasons: Reasons:Reasons:

 MalpositionMalposition:: 10 10 too aortic, too aortic, 8 8 too ventricular too ventricular 
V l lV l l i i 3i i 3 ValvularValvular regurgitation: 3regurgitation: 3

 Technically successful in 19 Technically successful in 19 patientspatients
 Unsuccessful in 2 patients Unsuccessful in 2 patients due to ventricular embolization in both casesdue to ventricular embolization in both cases

 PPM PPM -- 22/21 (9.5%)/21 (9.5%) (vs. 6% in conventional TAVR; p=NS))(vs. 6% in conventional TAVR; p=NS))
 Stroke Stroke -- 11/21 (4.7%/21 (4.7%) (vs. 2% in conventional TAVR; p=NS)) (vs. 2% in conventional TAVR; p=NS)

Toggweiler et al. J Am Coll Cardiol Intv 2012;5:571–7



Toggweiler et al. J Am Coll Cardiol Intv 2012;5:571–7



 663 consecutives TAVR in 14 centers in Italy with CoreValve663 consecutives TAVR in 14 centers in Italy with CoreValve 663 consecutives TAVR in 14 centers in Italy with CoreValve663 consecutives TAVR in 14 centers in Italy with CoreValve
 ValveValve--inin--Valve rescue performed in 24 pts (3.6%) Valve rescue performed in 24 pts (3.6%) 

All f l h i llAll f l h i ll All successful technicallyAll successful technically
 No Coronary impairmentNo Coronary impairment
 PostPost--dilatation 50% (vs. 8.8% in conventional TAVR; p<0.001)dilatation 50% (vs. 8.8% in conventional TAVR; p<0.001)
 PPM 33.3% (vs 14.5% in conventional TAVR; p=0.02)PPM 33.3% (vs 14.5% in conventional TAVR; p=0.02)( ; p )( ; p )
 Stroke 0 (vs. 1.2% in conventional TAVR; p=NS)Stroke 0 (vs. 1.2% in conventional TAVR; p=NS)

Ussia et al. J Am Coll Cardiol 2011;57:1062–8



Ussia et al. J Am Coll Cardiol 2011;57:1062–8



Possible Mechanisms of Severe Regurgitation Possible Mechanisms of Severe Regurgitation g gg g
PostPost--TAVITAVI

 Central valvular regurgitationCentral valvular regurgitation

 Low deploymentLow deploymentp yp y

 Inadequate apposition to leaflets / annulus due Inadequate apposition to leaflets / annulus due 
to severe valvular calcification +/to severe valvular calcification +/-- inadequateinadequateto severe valvular calcification +/to severe valvular calcification +/-- inadequate inadequate 
balloon dilatationballoon dilatation



Severe PVL postSevere PVL postpp
Edwards THVEdwards THV



SS CC d i ld i lSevere Severe CaCa on nonon non--coronary cusp and posterior annuluscoronary cusp and posterior annulus



PP dildil 26 d l b ll26 d l b llPostPost--dilate dilate –– 26mm deployment balloon26mm deployment balloon



Fi l R ltFi l R ltFinal ResultFinal Result



PP Dil iDil i P i l C li iP i l C li iPostPost--Dilatation Dilatation –– Potential ComplicationsPotential Complications

 Annular injuryAnnular injury

 ValveValve embolisationembolisation Valve Valve embolisationembolisation

 StrokeStroke

 Cond ction system dist rbance and PPMCond ction system dist rbance and PPM Conduction system disturbance and PPMConduction system disturbance and PPM



 258 consecutive TAVR patients with 258 consecutive TAVR patients with bballoon alloon eexpandable valve in xpandable valve in 
singlesingle centrecentresingle single centrecentre

 PostPost--dilatation systematically performed if dilatation systematically performed if paravalvularparavalvular
regurgicationregurgication ≥2+≥2+ in 106 patients (41%)in 106 patients (41%)regurgicationregurgication ≥2+ ≥2+ -- in 106 patients (41%)in 106 patients (41%)

 Same balloon as valveSame balloon as valve--deployment useddeployment used
 Between 0Between 0--2ml additional contrast added.  Most common 1ml (86%)2ml additional contrast added.  Most common 1ml (86%)

 PostPost--dilatation patientsdilatation patients
 Larger annulus (on echo) Larger annulus (on echo) –– 23.2mm 23.2mm vsvs 21.9mm (p=0.009)21.9mm (p=0.009)
 Lower cover index Lower cover index –– 6.9% 6.9% vsvs 10.1% (p=0.02)10.1% (p=0.02)

Daneault, B., et al. Circ Cardiovasc Interv. 2013;6:85-91
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3030--day Clinical Outcomes day Clinical Outcomes 
P tP t dil t tidil t ti N P tN P t dil t tidil t tiPostPost--dilatation dilatation vsvs No PostNo Post--dilatationdilatation

Daneault, B., et al. Circ Cardiovasc Interv. 2013;6:85-91



C l iC l iConclusionConclusion

 ParavalvularParavalvular regurgitation is common after regurgitation is common after 
TAVRTAVRTAVRTAVR

 Aortic regurgitation postAortic regurgitation post--TAVR impacts on TAVR impacts on 
clinical outcomesclinical outcomes

 Main method of avoidanceMain method of avoidanceMain method of avoidanceMain method of avoidance
 Avoid Avoid undersizingundersizing
 Deploy at appropriate levelDeploy at appropriate level



C l iC l iConclusion Conclusion 

 Central valvular regurgitationCentral valvular regurgitation
RR D l 2D l 2ndnd l ithi fi t l (V ll ithi fi t l (V l ii l )l ) Rx Rx –– Deploy 2Deploy 2ndnd valve within first valve (Valvevalve within first valve (Valve--inin--valve)valve)

 Low deploymentLow deployment Low deploymentLow deployment
 Rx Rx -- Attempt Attempt to retract valve to retract valve –– CoreValveCoreValve

RR V l i lV l i l Rx Rx -- Valve in valveValve in valve

 InadequateInadequate apposition to leaflets / annulus due toapposition to leaflets / annulus due to Inadequate Inadequate apposition to leaflets / annulus due to apposition to leaflets / annulus due to 
severe valvular calcification +/severe valvular calcification +/-- inadequate balloon inadequate balloon 
dilatationdilatationdilatationdilatation
 PostPost--dilatedilate
 ParaPara--valvular valvular plugsplugs



Emerging devices with reduced rate of PVLEmerging devices with reduced rate of PVLEmerging devices with reduced rate of PVLEmerging devices with reduced rate of PVL

Généreux et al. J Am Coll Cardiol 2013




