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Valve reconstruction Valve reconstruction andand bioprostheticbioprosthetic valves valves nownow
overtakeovertake mechanicalmechanicalvalvesvalves
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I I -- Few Progress of Mechanical ValvesFew Progress of Mechanical Valves

CAUSES



HemorrhageHemorrhage ThromboembolismThromboembolism

ThromboembolicThromboembolic 11--3% / year3% / year
HemorrhageHemorrhage 11--3% / year3% / year

TotalTotal 22--6% / year6% / year

���������� �	
����
������� ����� �
����� ��������������

LinearizedLinearized RatesRates

HighHigh Incidence of ComplicationsIncidence of Complications



Difficult Management of AnticoagulationDifficult Management of Anticoagulation
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INRINR --Specific Incidence Of All Adverse EventsSpecific Incidence Of All Adverse Events

ThrombosisThrombosis HemorrhageHemorrhage



II II -- ContinuousContinuous improvementsimprovements in in thethe
Ross Ross procedureprocedure andand valvular valvular bioprosthesisbioprosthesis
processingprocessing..

CAUSESCAUSES



Ross Ross ProcedureProcedure
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Ross Ross ProcedureProcedure

AdvantagesAdvantages

•• Absence Absence ofof thrombogenicitythrombogenicity

•• Absence Absence ofof hemolysishemolysis

•• ResistanceResistanceto infectionto infection

•• GrowthGrowth potentialpotential

DisadvantagesDisadvantages

•• TechnicalTechnical complexitycomplexity

•• TradingTrading oneone--valvevalve diseasediseasefor for 
possible possible twotwo--valvevalve diseasedisease

•• UnknownUnknown longlong--termterm
durabilitydurability



Ross Ross ProcedureProcedure : : AdultAdult Patient PopulationPatient Population
March 1992March 1992--November 2009November 2009

�� PatientsPatients 267 267 consecutiveconsecutive

�� Age (Age (yrsyrs)) 33.8 (1833.8 (18--50)50)

�� Prior Prior aorticaortic valve valve surgerysurgery 16.8 %16.8 %

�� PredominantPredominant aorticaortic valve valve 
stenosis stenosis 46 %46 %
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Ross Ross ProcedureProcedure: : SurvivalSurvival

EarlyEarly mortalitymortality 1.9% (5)1.9% (5)

LateLate mortalitymortality 88
•• CardiacCardiac, , nonnon--valvevalve relatedrelated : 2: 2

•• Non Non cardiaccardiac : 6: 6

��� �� ��� �� ��

	
��


���
���

���

��

���
���

�

�����

��� ������������������������������������������������ �����



GraftGraft ReoperationsReoperationsN=30(11%)N=30(11%)

AutograftAutograft alonealone 2525
•• Dilation  Dilation  1919

•• AI  AI  44

•• Prox.sutureProx.suture lineline disruption 2disruption 2

AutograftAutograft andand homografthomograft 55
•• EndocarditisEndocarditis 33

•• AI + AI + PulmonaryPulmonary StenosisStenosis 22

HomograftHomograft alonealone 22

AllAll alivealive andand wellwell
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TakkenbergTakkenbergJ. et J. et alal: : Eur J Cardiothorac Surg 2007;112:837

AllograftsAllografts for for AorticAortic Valve or Valve or RootRoot ReplacementReplacement
FreedomFreedomfromfrom failurefailure accordingaccording to ageto age



Ross Inclusion in a ValsalvaRoss Inclusion in a Valsalva®® GraftGraft



Ross Ross ProcedureProcedure : : AdultAdult Patient Population Patient Population 
SelectionSelectionCriteriaCriteria

18 18 yearsyears< Age <50 < Age <50 yearsyears

AbsoluteAbsolute contraindicationscontraindications
–– MarfanMarfan andand connective tissue connective tissue disordersdisorders

–– AorticAortic valve valve regurgitationregurgitation

–– AbnormalAbnormal pulmonarypulmonary valve (valve (bicuspidbicuspid, , 
fenestratedfenestrated))

Relative Relative contraindicationscontraindications
–– SeverelySeverelyimpairedimpaired LV LV functionfunction ( LVEF( LVEF <30%)<30%)

–– VeryVery large large aorticaortic annulusannulus ( > 35 mm )( > 35 mm )

–– MultiMulti --vesselvesselCADCAD

–– HistoryHistory ofof mediastinal mediastinal radiotherapyradiotherapy



CCONTINUOUS ONTINUOUS II MPROVEMENTMPROVEMENT

ININ

VVALVULAR ALVULAR BBIOPROSTHESESIOPROSTHESES



1967 1967 –– The The TurningTurning Point :Point :

DiscoveryDiscoveryof the of the effecteffect of of GlutaraldehydeGlutaraldehyde
on tissue on tissue antigenicityantigenicity and and collagencollagendenaturationdenaturation
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1968 : First (Home Made) 1968 : First (Home Made) ValvularValvular
BioprosthesisBioprosthesisImplantedImplanted in in HumanHuman
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1978 1978 –– ResultsResultsWorldwideWorldwide

CALCIFICATIONCALCIFICATION



1984 1984 –– Second Second GenerationGeneration BioprosthesisBioprosthesis

PorcinePorcine
S.A.V.S.A.V.

PericardialPericardial
valvevalve

FirstFirst
generationgeneration

SecondSecond
generationgeneration

ImprovedImproved preservationpreservation : : 
GlutaraldehydeGlutaraldehyde--FormolFormol--EthanolEthanol--SurfactantSurfactant
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ImprovedImproved stent design : stent design : 



Second Second GenerationGeneration BioprosthesisBioprosthesis
FreedomFreedomfromfrom FailureFailure AccordingAccording to Ageto Age



Second Second GenerationGeneration BioprosthesisBioprosthesis
FreedomFreedomfromfrom FailureFailure AccordingAccording to Ageto Age

At the age of 45 at the time of implantation At the age of 45 at the time of implantation 
actual freedom from valve failure is 75% actual freedom from valve failure is 75% 
at 15 yearsat 15 years
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GLUT 20°C
SURFACTANT
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SURFACTANT

Bovine Bovine pericardiumpericardium subcutsubcut
implants in rats ( 5 implants in rats ( 5 monthsmonths))

2000 2000 –– ThirdThird GenerationGeneration BioprosthesesBioprostheses

ImprovedImproved
preservationpreservation : : 
highhigh temperaturetemperature
GlutGlut . fixation. fixation
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MagnaMagna Current Current 
Model 3000                           Model 2800Model 3000                           Model 2800

IDID unchanged

~2 mm smaller OD OD 

2000 2000 –– ThirdThird GenerationGeneration BioprosthesisBioprosthesis

ImprovedImproved stent designstent design



ContinuousContinuous ProgressProgressin in ValvularValvular BioprosthesisBioprosthesis

2006 2006 -- TTRANSFEMORAL AND RANSFEMORAL AND 

TTRANSAPICAL RANSAPICAL DDELIVERYELIVERY





TransTrans--Apical or Apical or 
TranscutaneousTranscutaneousDelivery Delivery 

Valve ballooned Valve ballooned 
into placeinto place

Sheath and balloon Sheath and balloon 
removed through apexremoved through apex
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PercutaneousPercutaneousAorticAortic Valve ReplacementValve Replacement



Conclusion

15               30               45               6015               30               45               60

RossRoss

MechanicalMechanical

11stst 22ndnd BioprosthesisBioprosthesis

Valve Deterioration 25% 15 yearsValve Deterioration 25% 15 years

Valve Deterioration 25% 15 yearsValve Deterioration 25% 15 years

Thrombus + Hemorrhage  2Thrombus + Hemorrhage  2--6% year6% year




