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AorticAortic ValveValve ReplacementReplacement

ThromboembolismThromboembolism
Anticoagulation/HemorrhageAnticoagulation/Hemorrhage
StructuralStructural failurefailure
PV endocarditisPV endocarditis

IncidenceIncidence of of valvevalve--
relatedrelated complicationscomplications

Hammermeister et al, JACC 2000Hammermeister et al, JACC 2000



AVR AVR -- MechanicalMechanical
ProsthesisProsthesis--relatedrelated MortalityMortality

yearsyears afterafter valvevalve replacementreplacement

Ikonomidis JS, JTCVS 2003Ikonomidis JS, JTCVS 2003 THG



Causes of Causes of AorticAortic RegurgitationRegurgitation

AorticAortic aneurysmaneurysm
MarfanMarfan‘‘s s syndromesyndrome
AorticAortic dissectiondissection
CongenitalCongenital abnormalitiesabnormalities
Myxomatous Myxomatous degenerationdegeneration
RheumaticRheumatic diseasedisease
InfectiveInfective endocarditisendocarditis
Calcific Calcific degenerationdegeneration CuspCusp pathologypathology

RootRoot pathologypathology

THG



AorticAortic ValveValve RepairRepair -- AssessmentAssessment

CuspCusp ConfigurationConfiguration

THG
Swanson, Swanson, CircCirc Res 1974Res 1974

??

SchSchääfers JTCVS 2006fers JTCVS 2006



EffectiveEffective HeightHeight
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Körperoberfläche vs effektive Höhe 

r = 0,81 r 2 = 0,65

Bierbach B et al., EJCTS 2010Bierbach B et al., EJCTS 2010
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AorticAortic Dilatation Dilatation –– TechnicalTechnical OptionsOptions

((YacoubYacoub 1993)1993)
(Sinus > 45 mm (TEE),(Sinus > 45 mm (TEE),

AVJ < 30 mm)AVJ < 30 mm)

(David 1992)(David 1992)
(AVJ (AVJ ≥≥ 3030 mm)mm)

((FraterFrater 1986)1986)
(Sinus < 45 mm,(Sinus < 45 mm,

STJ STJ ≤≤ 32 (39) mm32 (39) mm

ReimplantationReimplantation
of of AorticAortic ValveValve

RootRoot RemodelingRemodeling
ST Junction ST Junction 
RemodellingRemodelling
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Causes of Causes of CuspCusp PathologyPathology

• Prolapse  n=606/826 =73%

(right > non > left-coronary cusp)

• Congenital malformation

– bicuspid n=276

– unicuspid n =50

– quadricuspid n =3

• Retraction / Calcium n=42

•• Prolapse  n=606/826 =73%Prolapse  n=606/826 =73%

(right > non > (right > non > leftleft--coronarycoronary cuspcusp))

•• CongenitalCongenital malformationmalformation

–– bicuspidbicuspid n=276n=276

–– unicuspid n =50unicuspid n =50

–– quadricuspid n =3quadricuspid n =3

•• RetractionRetraction / Calcium n=42/ Calcium n=42

 ProlapseProlapse

CongenitalCongenital

Retraction



AorticAortic RegurgitationRegurgitation

ReconstructiveReconstructive TechniquesTechniques

CuspCusp PathologyPathology

Plication ofPlication of
CuspCusp MarginMargin

ProlapseProlapse



ReconstructiveReconstructive TechniquesTechniques

CuspCusp PathologyPathology

TriangularTriangular
ResectionResection

FibrosisFibrosis,,
Calcium, Calcium, 
RedundancyRedundancy

THG



Bicuspidization of Bicuspidization of thethe Unicuspid Unicuspid AorticAortic ValveValve

unicuspidunicuspid

bicuspidbicuspid

THG
Anderson RA, JHVD 2001Anderson RA, JHVD 2001



Bicuspidization of Bicuspidization of thethe
Unicuspid Unicuspid AorticAortic ValveValve IIII

THGSchSchääfers Ann fers Ann ThoracThorac SurgSurg 20082008



PatientsPatients (10/95(10/95--1/12, N=1501)1/12, N=1501)

Age (Age (yrsyrs.) .) 2 2 –– 85 85 (52 (52 ±± 18)18)

GenderGender (m/f)(m/f) 1147/3541147/354

ComorbidityComorbidity: : 

AneurysmAneurysm, , chronchron. . dissdiss.. 876876

AcuteAcute dissectiondissection 9898

CADCAD 226226

MR/TRMR/TR 117 / 32117 / 32

CongCong. HD. HD 4848

LA LA ablationablation 103103

AVAV--ReconstructionReconstruction

1/121/12



AorticAortic ValveValve RepairRepair (10/95(10/95--1/12)1/12)

AV AV repairrepair
(n=527)(n=527)

ReimplantationReimplantation
(=29)(=29)

RemodelingRemodeling
(n=620)(n=620)

STJ remodelingSTJ remodeling
±± AVRAVR

(n=325)(n=325)

n=1501n=1501

01/1201/12
THG



Hospital Hospital MortalityMortality

AV AV ReconstructionReconstruction

AVR +AVR +
MiscMisc..

12 / 852 12 / 852 (1.4 %)(1.4 %)

11 / 824 (1.3 %)11 / 824 (1.3 %)

1 / 28 (3.6%)1 / 28 (3.6%)

Cum. Cum. 

26 / 1501 (1.7 %)26 / 1501 (1.7 %)

21 / 1403 (1.5 %)21 / 1403 (1.5 %)

5 /  98 (5.1 %)5 /  98 (5.1 %)

totaltotal

electiveelective

emergemerg..

Root replacementRoot replacement
((remod./reimplantremod./reimplant.).)

14 / 649 14 / 649 (2.1 %)(2.1 %)

10 / 579 (1.7 %)10 / 579 (1.7 %)

4 / 70 (5.7 %)4 / 70 (5.7 %)

1/121/12



AorticAortic ValveValve RepairRepair

SurvivalSurvival (n=1501)(n=1501)
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AorticAortic ValveValve RepairRepair

FreedomFreedom fromfrom ValveValve--relatedrelated ComplicationsComplications (n=1501)(n=1501)

IncidenceIncidence of of valvevalve--
relatedrelated complicationscomplications

Hammermeister et al, JACC 2000Hammermeister et al, JACC 2000
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FreedomFreedom fromfrom ReoperationReoperation
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THGCirculation 2011Circulation 2011

0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
0

10
20

30
40
50

60
70

80
90

100
> 160° n=51
141-160° n=244
< 140 n=21

p<0.0001
15
207
39

6
156
26

5
127
18

5
100
15

5
75
13

5
59
12

4
45
10

3
31
9

2
24
8

0
16
5

0
6
3

0
0
2

0
0
1

Follow-up (months)

%



FreedomFreedom fromfrom Reoperation Reoperation –– all BAVall BAV

PredictorsPredictors of Suboptimal of Suboptimal DurabilityDurability

pp pp
univarunivar.. multivarmultivar..

Patient age < 40 Patient age < 40 yrsyrs.. 0.00510.0051 0.0010.001
OrientationOrientation of of commcomm. . (<160(<160°°)) 0.00010.0001 0.0020.002
NonNon--rootroot replacementreplacement 0.00180.0018
CabrolCabrol suturesuture 0.040.04
PericardialPericardial patchpatch 0.00010.0001 0.00010.0001
AV diameterAV diameter (>28 mm)(>28 mm) 0.00050.0005 0.0070.007
ST diameter (ST diameter (≤≤ 30 mm)30 mm) 0.01420.0142
EffectiveEffective heightheight < 9mm< 9mm 0.00130.0013 0.0020.002
PreopPreop AR > IIIAR > III 0.00290.0029 THG



AnatomicalAnatomical LimitationsLimitations of of AorticAortic ValveValve RepairRepair

Restrictive pathology



AI AI –– RepairRepair vs. vs. ReplacementReplacement
UKS HomburgUKS Homburg
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ConclusionsConclusions
ReconstructionReconstruction of of thethe AorticAortic ValveValve

•• SimilarSimilar to to mitralmitral repairrepair: : systematicsystematic analysisanalysis + + correctioncorrection

•• ManyMany strategiesstrategies defineddefined

•• Low Low riskrisk of of valvevalve--relatedrelated complicationscomplications

Cave: Cave: specificspecific valvevalve pathologiespathologies maymay leadlead to suboptimalto suboptimal
DurabilityDurability

AorticAortic valvevalve repairrepair shouldshould bebe consideredconsidered forfor everyevery
aorticaortic regurgitationregurgitation ((considerconsider alternatives)!alternatives)!


