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Aortic Valve Repair (10/95-12/16) 
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Prolapse

Retraction/Calcium

Fenestration

Perforation/Endocarditis

Causes of Cusp Alterations 

Prolapse    RCC > NCC > LCC 91% 
 

Retraction / Calcium  4% 

 

Fenestration   3% 

 

Perforation / Endocarditis 2% 
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Cusp Repair: Prolapse – Homburg Techniques 

Central Cusp 
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Plication n=275   

Triangular resection n=60   

Pericardial patch n=72   

p=0.96 

Aicher et al. J Thorac Cardiovasc Surg. 2007 134(6): 1533-38 

Freedom from Aortic Regurgitation > II 

P=0.93 
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Schäfers et al. J Thorac Cardiovasc Surg. 2010 139(3):660-4  
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Schäfers et al. J Thorac Cardiovasc Surg. 2010 139(3):660-4  

Freedom from Reoperation 
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Sabet et al. Mayo Clin Proc 1999;74:14-26 

180° 120° 179 - 121° 

Anatomic Variants of bicuspid Valve Morphology     
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Aicher et al. Circulation 2011 18;123(2):178-85  

Type of fusion 

 right/left  281 (89%) 

 right/non    30   (9%)  

 left/non      5     (1%) 

 

Commissural orientation 

 >160°    51 

 ≤160°    265 

 

Fusion 

 partial  122 

 complete  194 

Actuarial freedom from reoperation 
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Aicher et al. Circulation 2011 18;123(2):178-85  

Actuarial freedom from reoperation 
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Aicher et al. Circulation 2011 18;123(2):178-85  

eH concept 

Actuarial freedom from reoperation 
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Aicher et al. Circulation 2011 18;123(2):178-85  
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Schneider et al. Ann Thorac Surg. 2017;103(2):504-510 
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intraoperative 

Unicuspid aortic valve repair 
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Schäfers et al. Ann Thorac Surg 2008 85(6):2012-8.  
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UAV - Freedom from Reoperation 

p=0.52 

Number at risk    (month) 

   ≥18 130 64 11  

   <18  50 27  4 1 

≥18 yrs 

<18 yrs 

10 years 

≥18 64.3±5.0% 

<18 55.3±9.8% 
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UAV - Freedom from Valve Replacement 

p=0.17 

Number at risk                   (month) 

   ≥18 130 71 11  

   <18  50 32  6 2 

≥18 yrs 

<18 yrs 

10 years 

≥18 73.1±5.0% 

<18 77.9±7.6% 
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UAV - Freedom from Patch Calcification 

p<0.01 

Number at risk    (month) 

   ≥18 130 67  8  

   <18  50 17  3 1 

≥18 

<18 10 years 

≥18 55.1±7.4% 

<18 34.7±9.1% 
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UAV - Freedom from Suture Dehiscence 

p=0.03 

Number at risk    (month) 

   ≥18 130 65 11  

   <18  50 27  4 1 

≥18 

<18 

10 years 

≥18 82.9±3.4% 

<18 96.0±2.8% 
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Mayer et al. Eur J Cardiothorac Surg. 2012;42(1):122-7 

I Aortic valve repair 

II Aortic valve replacement 
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Risk factor for reoperation: size of the pericardial patch (>1cm)  

Mayer et al. Eur J Cardiothorac Surg. 2012;42(1):122-7 



Results of Cusp and Root repair 

Conclusions 

 Aortic cusp repair is possible with different techniques.  

 

 Aortic cusp repair is possible in all valve morphologies –  with good long-

term results in bicuspid and tricuspid valve morphology. 

 

 A suture annuloplasty improves long-term results in bicuspid AVR. 

 

 In active infective endocarditis results of aortic cusp repair strongly depend  

 on valve morphology and size of the implanted patch. 
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Remodeling    Reimplantation   p 

 (N=401)    (N=29) 

Age (years)    58 ± 15  42 ± 16 

Sex (m/f)     300/101  19/8 

Tricuspid AV   271   27 

BAV/UAV     124/6    2/-  

Diagnosis:  Aneurysm      336   22 

 AADA        59    7 

 CADA        6    -  

 Marfan   13       12 

Myocardial Ischemia (min)    82 ±  20         112 ± 24  0.01 

Hospital mortality     

 total   13/401 (3.2 %)  0/29  0.32 

 elective   9/342 (2.6%)  0/22  0.33 

 emergency   4/59 (6.8%)  0/7  0.08 

 
Kunihara et al. J Thorac Cardiovasc Surg. 2012;143(6):1389-1395 
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Kunihara et al. J Thorac Cardiovasc Surg. 2012;143(6):1389-1395 
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Kunihara et al. J Thorac Cardiovasc Surg. 2012;143(6):1389-1395 
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Kunihara et al. J Thorac Cardiovasc Surg. 2012;143(6):1389-1395 
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Kunihara et al. J Thorac Cardiovasc Surg. 2012;143(6):1389-1395 
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Suboptimal valve stability for AVJ > 28mm: 

 

AVJ > 28mm risk factor or 

 

AVJ indicator for large root  

(+ large cusps) which will 

prolapse after more reduction  

of root dimensions 

 

? 
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Remodeling  Reimplantation 

n=401  n=29 

  

Cusp prolapse    10  - 

Cusp suture dehiscence   6  - 

Cusp retraction     3  - 

Endocarditis               2  1 

Commissural detachment    -  2 

Aortic valve stenosis   1  - 

 

     22 (5.5%) 3 (10.3%) 

 

Valve-preserving Surgery: Reasons for Reoperation  
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Long-term valve stability between patients with Marfan and  

propensity score-matched cohort without Marfan. 

 

Kunihara et al. J Heart Valve Dis 2012;21(5):615-22 
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Kunihara et al. J Heart Valve Dis 2012;21(5):615-22 
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Gender( M/F) 23/2 

Age (y) 21-65 38±12 34 

AR (degree) 2.5-3.5 2.9±0.3 3 

Preoperative gradient 

         max (mmHg) 

 

6-74 

 

21.4±17 

 

20 

        mean (mmHg) 3-48 11.5±10 10 

diameter ascending aorta (mm) 50-64 51±4 50 

Sinus diameter (mm) 45-55 48±5 47 

range          mean            median 

preoperative patients characteristics  (12/2007 and 11/2013) 

Franciulli et al. Ann Thorac Surg. 2014;98(3):823-9 
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Early Results:  

• No death  

• 92% AR 0; 8% AR I at discharge,  

• systolic mean gradient of 6±3 mmHg at discharge  

 

Mid-term Results:  

• No death  

• No bleeding or thromboembolic events 

• One endocarditis (healed with conservative treatment) 

 

Valve stability: 

• 3 reoperations (2 suture dehiscence patch/cusp: no annular stabilization; 1 after endocarditis)                  

 biologic AV replacement (n=1); re-repair (n=2) 

 

• Of 5 patients without annular support, 2 underwent reoperation (40%) versus 

  1 of 20 (5%) who were treated by suture annuloplasty.  

 

 

 

 

Franciulli et al. Ann Thorac Surg. 2014;98(3):823-9 
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Frater RW, Circulation 1986;74:I136-42 
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Patients characteristics 

 n     144 

 Age (years)     56.0 ± 17 

 Male, n (%)     103 (71.5) 

 BSA (m2)     1.95 ± 0.13 

 Left ventricular ejection fraction (%)   60.8 ± 13.0 

 Aortic regurgitation (grade)    3.2 ± 0.4 

 TAV (tricuspid)    58 

 Non –TAV (bicuspid /unicuspid)  86(59/27)   

 

Diameter of aortic root (mm) 

 AVJ      27.3 ± 2.4 

 Sinus valsalva     36.8 ± 2.9 

 Sinutubular junction    30.7 ± 3.4 

 Ascending aorta     51.8 ± 6.1 

Asano et al. Eur J Cardiothorac Surg. 2012;42(6):1010-5 
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Asano et al. Eur J Cardiothorac Surg. 2012;42(6):1010-5 
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Asano et al. Eur J Cardiothorac Surg. 2012;42(6):1010-5 
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Kunihara et al. J Thorac Cardiovasc Surg. 2016;152(2):430-436 

 

 

Survival 
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Kunihara et al. J Thorac Cardiovasc Surg. 2016;152(2):430-436 

Freedom from Reoperation 
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Conclusions 

 Valve stability after root remodeling and reimplantation are identical 

 - even in Marfan patients. 

 

 Additional cusp repair improves long-term results. 

 

 STJ remodeling is a good option in patients with a preserved sinus. 

 

 Root remodeling can preserve the aortic valve with excellent long-term 

stability in cases with aortic dissection and root dilatation. 

 

 

 

 

 

 


