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Reconstruction of the Aortic Valve and Root 

A Practical approach 

Why and when to repair the aortic valve  

 
Diana Aicher 



Why and when to repair the aortic valve 

Why repair the aortic valve? 



Why and when to repair the aortic valve 

Valve-related Complications: Bleeding 

     Thromboembolism 

     Endocarditis 

     Valve degeneration  

Aortic Valve Replacement 



Why and when to repair the aortic valve 
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Hammermeister et al. JACC 2000; 36:1152-8 

YEARS AFTER VALVE REPLACEMENT 

p=0.26 

58% 

50% 

62% 

62% 



Why and when to repair the aortic valve 

Hammermeister et al. JACC 2000; 36:1152-8 
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YEARS AFTER VALVE REPLACEMENT 

17% 

  9% 

29% 

10% 

p=0.004 



Why and when to repair the aortic valve 

Hammermeister et al. JACC 2000; 36:1152-8 
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YEARS AFTER VALVE REPLACEMENT 

p=0.02 

79% 

66% 

57% 

45% 

prothesis-related death 

mechanical 37% 

biological 41% 

 



Why and when to repair the aortic valve 

Oxenham et al. Heart 2003; 89:715-21 

P=0.39 
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Why and when to repair the aortic valve 

Smedira et al. JTCVS 2006;131:558-64 

Age  50 Age: 50 - 60 Age > 60 

p=0.5 p=0.7 p=0.9 



Why and when to repair the aortic valve 

Guangqiang et al. JACC 2004;44(2):384-8 



Why and when to repair the aortic valve 

YEARS AFTER OPERATION 

The ROSS Procedure 

Elkins J Heart Valve Dis 1999: 8(5):499-503 



Why and when to repair the aortic valve 

Klieverik et al. Eur heart J 2007 

FREEDOM FROM PULMONARY  

ALLOGRAFT REOPERATION 
FREEDOM FROM  

AUTOGRAFT REOPERATION 



Why and when to repair the aortic valve 

Charitos et al. JTCVS 2012: 144:813-23 



Why and when to repair the aortic valve 

Mitral Valve Surgery 

Suri et al. ATS 2006:82:819-27 
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Why and when to repair the aortic valve 

Mitral Valve Surgery 

Suri et al. ATS 2006:82:819-27 

biological prosthesis 

mechanical prosthesis 

mitral valve repair 
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Why and when to repair the aortic valve 

 

 

 

 

 

 

Patients 10/95- 1/2015: n=2073 

 
• Hospital mortality      35 (1.7%) 

• AV-Block      10 (0.5%) 

• Neurologic events 

• early      15 (0.7%) 

• late (thrombembolic)    17 (0.3%/pt year) 

• Endocarditis     16 (0.25%/pt year) 

• Reoperations      155 (7.5%) 

 

 

    Mean Follow-up: 5.7 ± 3.5 years [1-231 months] 

Results of Aortic Valve Repair (Homburg) 



Why and when to repair the aortic valve 

Freedom from all valve-related 

complications at 10 years was 88%. 

 

Freedom from valve-related complications 

after valve repair seems superior 

compared to available data on standard 

aortic valve replacement. 

European Journal of Cardio-thoracic Surgery 37 (2010) 127—132 



Why and when to repair the aortic valve 

Aicher et al. JTCVS 2011 142(2): e 19-24 

FIGURE 1. Mean physical sum scores at follow-up in patients with valve 

repair (group I), patients after mechanical aortic valve replacement (group 

II), and patients after the Ross procedure (group III). 

The absence of anticoagulation 

and the low incidence of valve-

related complications after repair 

results in a higher quality of life. 



Why and when to repair the aortic valve 

Whento repair the aortic valve? 



Why and when to repair the aortic valve 

• Abscence of calcification/valve stenosis 

• Aortic regurgitation 

• Aortic/Root dilatation 

 

 
Sinutubular junction 

Sinus 

Aortoventricular junction 

Preservation of an aortic valve 



Why and when to repair the aortic valve 

Should all valves 

 be repaired? 

Age 

Comorbidity 
Renal failure 

Contraindication for  

anticoagulation 

Durability of repair procedure  

  

Surgical  

alternatives 

Quality of life 

Patient‘s preference  

Patient selection 



Why and when to repair the aortic valve 

 What valve pathology can be repaired? 

  
 

• Bi- /tricuspid aortic valves with preservation of the natural design 

(Aicher JTCVS 2004; Schäfers ATS 2007)  

 

• Unicuspid switched to bicuspid design (Schäfers ATS 2008) 

 

• Quadricuspid switched to tricuspid design (Schmidt ATS 2008) 

 

 

Patient Selection 



Why and when to repair the aortic valve 

retraction/calcium 

active endocarditis (size of the defect) 

fenestrations 

unicuspid aortic valve  

Root dilatation in tricuspid/bicuspid valves 

prolapse (1 -3 cusps)  

aortoventricular dilatation 

  

 

 

reasonable 

uncertain 

Levels of Difficulty in Aortic Valve Repair 



Why and when to repair the aortic valve 

Choice of Aortic Valve Procedure: Homburg 
 

 

 

 

 

 



Why and when to repair the aortic valve 

Homburg approach 

Age (years) 

AV repair

Ross

biological

mechanical

0 10 20 30 40 50 60 70 80 90



Why and when to repair the aortic valve 

Conclusions  
 

 

 

 

 

 

• Mortality after aortic valve repair is low.  

 

• Valve-related complications after aortic valve repair are lower 

compared to valve replacement. 

 

• Quality of life is better after valve repair. 

 

• In most patients with aortic regurgitation aortic valve repair is 

an alternative to valve replacement. 

 

 



Why and when to repair the aortic valve 

Standardized Approach to Aortic Valve Repair 

1. Checking cusp quality and    

   measurement of geometrical height 

   if no relevant calcification + 

   gH > 17mm (TAV); > 20mm (BAV) 

2. Measurement of root dimensions 

    if sinus diameter > 40 -45 mm 

    and /or BAV < 150° 

3. If root + cusp necessary  

4. Correction cusp prolapse (eH) 

Valve preservation 

Root replacement 

Root repair first, then 


