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Aortic Valve Replacement

Thromboembolism

Anticoagulation/Hemorrhage

Structural failure

PV endocarditis

Incidence of valve-

related complications

Hammermeister et al, JACC 2000



AVR - Mechanical
Prosthesis-related Mortality

years after valve replacement

Ikonomidis JS, JTCVS 2003



Aortic Valve Replacement

Pulmonary Autograft

Freedom from Reoperation





Indications en congénital avec ou sans 

dilatation de l’aorte

• Bicuspidie aortique ,monocuspidie

• Marfan

• Syndrome de Loeyz Dietz

• Syndrome de Turner

• Post chirurgical
– Post valvulotomie

– Cono truncal (Fallot,VDDI,Truncus)

– Switch

– Norwood

– Ross
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Valve Morphology (Schaeffers 2015)

7%

36%

57%

Surgical Treatment of AV Disease 

(n=2424)

Unicuspid

Bicuspid

Tricuspid

Quadricuspid



Aortic Valve Repair - Assessment

Difficulties

Geometry altered by non-filled state! 

Vision from outflow

Configuration/coaptation of cusps

Dimensions- of aortic root/(ring)



Aortic Valve Repair - Assessment

Solutions

Geometry altered by non-pressurized state! 

Stay sutures!

?



Aortic Valve Repair - Assessment

Solutions

Configuration/coaptation of cusps

TAV: 17-22 mm

BAV: 20-25 mm



Aortic Valve Repair - Assessment

Cusp Configuration

Swanson, Circ Res 1974

?

Schäfers JTCVS 2006
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Bierbach et al. / Eur J Cardiothorac Surg 38 (2010) 400-406

Schäfers JTCVS 2006



Sabet et al, Mayo Clin Proc, 1999;74:14-26

180° 120°179 - 121°

Anatomic Variants of bicuspid Valve Morphology



Aicher et al. Circulation 2011 Jan 18;123(2):178-85 

Actuarial freedom from reoperation



Techniques utilisées
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Remodeling: opération de Yacoub
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Réimplantation /Tirone David
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Kunihara et al. JTCVS 2012 Jun;143(6):1389-1395



Reconstruction of the
Unicuspid Aortic Valve:

Pushing the limits?



Bicuspidization of the Unicuspid Aortic Valve

unicuspid

bicuspid

Anderson RA, JHVD 2001

Prevalence 0.04% (?)

AR / AS / ascending aorta aneurysm



Aortic Valve Repair - Design

Aortic Valve Anatomy

Morphology Incidence Mean Age of Failure

Unicuspid < 1% 20s (32.2)

Bicuspid 2% 60s (52.3)

Tricuspid 97 %(?) ? ( > 65)

Quadricuspid < 1 % 40s (46.)

Roberts WC, Circulation 2005



Bicuspidization of the

Unicuspid Aortic Valve

THGSchäfers HJ, ATS 2008



Bicuspidization of the
Unicuspid Aortic Valve II

THGAicher, Ann Thorac Surg 2013



Bicuspidization of the UAV

THG
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Bicuspidization of the UAV



Pré                            Post
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Reconstruction of the UAV

• Repair: conversion to bicuspid design

• Creation of 2nd (anterior) commissure
• Add pericardial patches to augment cusps
• Geometric height > 20 mm
• Effective height > 9 mm
• Annular stabilization

= effective valve function

? Durability - optimal patch material
- annular stabilization
- probably patch ≤ 40% of final cusp size



Bicuspidization of the UAV

THG
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Freedom from Reoperation
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Valve Morphology



Aicher et al. Circulation 2011 Jan 18;123(2):178-85 
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Comment développer le programme?
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Sélection des patients
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Travail d’équipe
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Team Play

Marfan clinicBAV clinic

Clinical cardiologists Image Cardiologists

Surgeons Anesthesiologists



Conclusion

• Nécessité d’une bonne évaluation des 

indications et de la valve

• Amélioration des résultats avec l’expertise

• Heart team/réseau

• Moindre morbi -mortalité

• Ne coupe pas les ponts au Ross
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Merci!

Support du cours dans : www.chircardio-lyon.org

Pr Roland HENAINE

roland.henaine@chu-lyon.fr


