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Outilne 

• Anatomical definitions 

• Historical perspective  

• What are the normal diameters? 

• Effect of annular dilatation on the durability of AV repair  

• What are the options for annuloplasty? 

• Clinical results of annuloplasty 

• limitations  

 

 



What is the aortic annulus? 





The surgical correction of aortic insufficiency  

by circumclusion 

First subvalvular aortic annuloplasty 
Beating Heart Right thoracotomy 

11 patients, rheumatic disease (8/11) 

Taylor WJ, et al. JTCVS 1958;35:192-231 



Subcommissural plication stitches  
(Cabrol 1966) 

Plicating U stitches at the base  

of the interleaflet triangles 

partial subvalvular annuloplasty 

Cabrol C, Treatment of aortic insufficiency 

by means of aortic annuloplasty. Arch Mal Coeur Vaiss 1966;59:1305–12. 



 Aortic annuloplasty for isolated AI  
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Effect of annulus diameter 

 Six geometries with different annulus diameters 

 Calculated by expanding or shrinking the AA of normal case (24mm) 

 The other dimensions were not changed 



Influence of the geometry on coaptation 

hC 

0

0,5

1

1,5

2

2,5

3

3,5

20 22 24 26 28 30

average 
hC [mm] 

AA diameter [mm] 

0

1

2

3

4

5

15 16 17 18 19

average  
hc [mm] 

geometric height [mm] 



Coaptation vs. effective height 

 Comparison of coaptation during diastole as a function of 

the effective height 

 The effective height correlates well with valve coaptation 

 The cusps in all the cases with  hE<9mm prolapsed during 

diastole 
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Restore Normal Root Geometry 

Kunzelman K, 1994 



1995-2009, 401 remodeling, 29 re-implantation (24 marfan pts) 



SCA or VSR 

161 BAV patients  



Internal 

External 

 root replacement 



5 years 

34 ± 12% 

94 ± 5% 

86 ± 10% 

p = 0.0003 

J. Bavaria et al: STS 2013 

BAV repair (SCA) with  

dilated annulus (> 27mm): fails in short term  





Computer Finite Element Model 

Stress during peak systole 
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TAV BAV no.1 without raphe 

  
BAV no. 2 BAV no.1 with raphe 
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• TAV has the largest 

opening area 

• Highest stress values are 

found in BAVs with fused 

cusps 

• Raphe region increases 

stress magnitudes 
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Expensible band 
(Lansac 2006) 

 



20 human hearts, TAV 







PTFE Annuloplasty 
Kazui, Svensson, Schäfers 

2007 

 





268 pts isolated AI 



Freedom from reoperation after BAV repair in patients with preoperative  

AVD of >28 mm depending on the use of root replacement. 

Aicher D et al. Circulation 2011;123:178-185  

Significant  failure in patients with a > 28 mm Annulus whether they 

have a SCA or “Remodeling” Root.  

 



SCA 

VSR 

 Freedom from recurrent AI 



Evidence Limitations 

• Series are mixed (root, BAV, TAV) 

• Throughout time, several concomitant 

additional surgical maneuvers were 

performed in the same pts cohort difficult 

to isolate the effect of annuloplasty  

• The degree of annuloplasty needed for the 

individual pt is not well defined and should 

be correlated at least to cusp size 

 



The Leviev Heart Center 

Thank you 



16 pts , 2 leaflet tears 



Annulus in Different Phenotypes 

David 

2007 

Morimoto 

2009 

Asano  

2012 

N 103 29 144 

Annulus Ø (mm) NA 21.6±1.6 27.3±2.4 

STJ Ø (mm) 39 ±9 35.1±3.7 30.7±3.4 

Aicher 

2007 

Settepani 

2009 

Pacini 

2009 

Lansac 

2010 

N 193 100 84 144 

Annulus Ø (mm) 262 26.5±6.3 25.1±3 27.6±2.5 

STJ Ø (mm) 406 51.2±9.1 45.5±6.1 47.8±11 

Normal 

aortic 

root 
Echo studies  

1987-2011 

N 1132 

Annulus Ø 

(mm) 

22.3  

(20.5-24.5) 

STJ Ø 

(mm) 

26.7  

(24.7-29.5) 

Root aneurysm 

521 

26.3 (25.1-27.6) 

46.1 (40-51.2) 

Supra-coronary aneurysms 

Dilated>35 mm 

Dilated>25 mm 

276 

24.4 

35 

± Dilated 

Dilated=35 mm 

Sato  

2003 

Izumoto 

2009  

Schäfers 

2009 

Lansac 

2011 

N 11 19 111 27 

Annulus Ø (mm) 26.1± 2.1 25.1± 2.4 27 28±1.4 

STJ Ø (mm) 39.2 ± 5.1 42± 14 28.5 32.7±2 

Isolated AI 

168 

26.5 (25.1-28) 

35.6 (28.5-42) ± Dilated 

Dilated>25 mm 
Courtesy E. Lansac 


