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Mechanism of Aortic Regurgitation 

 
Valvular disease 

 
Aortic root dilatation 

Bicuspid valve Aneurysm of AA or aortic root 

Sclerosis Annuloaortic ectasia 

Rheumatic Dissection 

Degenerative Hypertension 

Endocarditis   



Bicuspid aortic valve 



Aortic Valve Degeneration 



BAV phenotypes 

Schaefer BM, Heart 2008:1634-8 





 Evolution of  aortic valve dysfunction 
  24y-old man  
 

       2004                     2014 



Aortic Valve Prolapse 
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Aortic Valvular Disease 
II - Aortic Dilation 
  



Aortic Root Dilatation 
in Aortic Regurgitation 

Roman MJ. Ann Intern Med 1987 



• Type I: Enlargement of the aortic root 
with normal cusp: 

 
• Ia: AA and STJ dilation 

• Ib: Valsalva sinuses and STJ dilation 

• Ic: Isolated aortic annulus/root dilation 

 

• Type II: Cusp prolapse or fenestration  

  

• Type III: Cusp retraction and thickening 

 
 

 

Circulation 2007; 116:I-264-9 

Functional Anatomy of Aortic  Regurgitation 



Type I:  
Enlargement of the Aortic Root with Normal Cusp 

 

1999; 68: 949 Ann  Thorac Sur 

  STJ Dilation 

Furukawa et al. 

Mechanism of AR with STJ dilation: 
  
Displacement of commissures outwards that  restricts the 
free movement of the sigmoids and avoids correct closure 
of the valve. This leads to an increase in AR and further AA 
dilation 
 

 



Central jet 

Type I:  
Enlargement of the Aortic Root with Normal Cusp 
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       STJ and Aortic Root Dilalation  
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Functional aortic regurgitation 
secondary to aortic root aneurism. A) 
Parastenal short-axis view of the aortic valve 
with central coaptation defect. B) Color 
Doppler 2D.  





Type I:  
Enlargement of the Aortic Root with Normal Cusp 

 

 

AC 

ANEURISMA NORMAL 

SC 

•Supratubular AA aneurysms  is tethering of sigmoids 
 
•Severe dilatation of the STJ that implies a STJ/annulus ratio > 1.5 
 
•Coaptation height > 11 mm 

 

Gallego P et al. Eur Heart J  2003;24(Supp A):701 

 



Annuloaortic Ectasia 



Aortic Regurgitation secondary to 
Aortic Dissection 

Movsowitz HD, et al. JACC 2000;36:884 



• Prolapse of the sigmoids 

• Geometric alterations of aortic root 

• Assimetrical distribution 

Type II: Cusp prolapse or fenestration  

Eccentric Jet     

RATIO UST/AN VARIABLE 
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Type II: Cusp prolapse 



 Regurgitant Jet Direction 

Cohen G. J Am Soc Echocardiogr 1996;9:508 –15 
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Boodhwani et :al. J Thorac Cardiovasc Surg 2009;137;287 



Aortic Regurgitation and  Ascending Aorta Dilatation 
Role of Echocardiography 



Conclusions I 

• Valvular abnormalities are not defined in more than 50 % 
of AR, and aortic root dilatation is the only apparent 
cause in more than 30% of cases. 

 

• Ascending aortic dilatation secondary to severe aortic 
regurgitation is frequent (60%), but only significant 
(>50mm) in bicuspid aortic valve (30%). 

 

• Aortic root dilatation may be secondary to valvular 
disease due to increased wall stress (jet effect or volume 
overload) but in BAV it is associated  with intrinsic 
structural changes in the aorta wall. 

 

 

 



Conclusions II 

• Aortic root dilatation due to intrinsic disease (collagen 
alterations or atherosclerosis) leads to AR owing to lack of 
sigmoid coaptation or changes in aortic root geometry: 

 

1.- Tethering of the sigmoids  due to STJ dilatation  

2.-Stretch lesions secondary to geometric asymmetries 
of Valsalva sinus  and sigmoids, which provoke 
malcoaptation and degenerative phenomena in the 
sigmoids.  

 

• Echocardiography is crucial to the understanding of  AR 
mechanisms and in the  indication of  correct  surgical 
treatment. 

 





• 163 AR 

• TEE correctly predicted 

• 86% valve repair 

• 93% valve replacement 

• 4 years : Survival, Freedom > grade 2 AR, Reoperation 

Circulation 2007;116: I-264-9  

Functional Anatomy of Aortic Regurgitation by TEE 

Outcome Implications 
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