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Prevalence of AR 

Singh et al. Am J Cardiol 1999 



Aetiology of AR 



Aetiology of AR 

 

 

Roberts WC et al. Circulation 2006 



Mechanisms of AR 

EAE recommendations. Eur J Echocardiogr 2010 



Mechanisms of AR 

Le Polain de Waroux JB et al. Circulation 2007 



Type I 



Type II 



Type III 



Pathophysiology of AR 

Chronic AR is a condition of both volume and pressure overload 



Clinical presentation 



ECG 

Chen J et al. Am Heart J 1996 



Echo assessment of AR severity 

• Aortic valve and root structure 

• Colour flow Doppler 

- Proximal jet methods 

- Vena Contracta 

- PISA 

• Pulsed wave Doppler 

- Volumetric methods 

- Flow reversal in aorta 

• Continuous wave Doppler 

- Signal density 

- Aortic deceleration time (pressure half time) 

 

And always check the consequences of AR on LV size 
and function 



Proximal jet methods 

• Semi quantitative 
approach 

• Parasternal views are 
preferred 

 

Jet width/LVOT diameter 

• Maximum jet diameter is 
measured at end-diastole 
immediately below the AV 

 

Jet area/LVOT area 

• Measured in the SAX 
view 

 



Proximal jet methods 

• Jet width/LVOT diameter 

values: 

     < 25% mild AR 

     > 65% severe AR  

 

Limitations 

• Inaccurate for eccentric jets 

• Influenced by technical and 

haemodynamic factors 

 

In practice visual estimation 

Perry GJ et al. JACC 1987  



Vena Contracta 

• Narrowest portion of the AR 

jet, just before the proximal jet 

 

• All three components of the 

regurgitant jet must be seen 

 

• Best measured in PLAX 

 

• Nyquist limit = 50 – 60 cm/s 

 

• Optimize your image (high FR) 

 



Vena Contracta 

• Values: 

     < 3 mm mild 

     > 6 mm severe 

 

Limitations 

• It is often obscured by the 
leaflets 

• Multiple jets 

• Small errors → large 
mistakes 
 

In practice if you don’t 

clearly see the VC don’t  

measure it 

Tribouilloy CM et al. Circulation 2002  



PISA or Proximal Flow Convergence 

• Less experience than 
MR 

 

• PISA radius can be 
obtained from PLAX 
(eccentric jets better) or 
apical views 

 

• Optimize your image 
(high FR – baseline 
adjustment) 

 

• Peak a frame at early 
diastole 

 



PISA or Proximal Flow Convergence 

• Values 

ERO < 0.1 cm² or RV < 30 ml: mild 

ERO > 0.3 cm² or RV > 60 ml: severe 

 

 

Limitations 

• Very often interposition of valve 
tissue 

• Error in PISA radius is squared 

 

In practice it is used when the 

severity of AR is not determined by 

other simpler echo data 

ERO = 0.03 cm² 

Reg Vol = 8 ml 

Tribouilloy CM et al. JACC 1998  



Volumetric method 

• Based on the calculation of the 
stroke volume through the AV and 
another competent valve (usually 
MV) 

 

Limitations 

• Lots of theoretical assumptions 

• Error in diameter is squared 

• Invalid when there is more than 
mild MR 

• Time consuming 

• Significant learning curve 

 

Requires significant expertise 



Holodiastolic flow reversal in aorta 

• Very sensitive and specific 

sign of significant AR 

• ED velocity > 20 cm/s 

• Simple 

 

Limitations 

• This sign can also be seen in 

aorta aneurysm or dissection 

• Difficult to assess with ↑ HR  

 

In practice one of the most 

useful parameters in the 

assessment of AR severity 
Tribouilloy CM et al. Br Heart J 1991  



Flow reversal in the abdominal aorta 

Takenaka K et al. Am J Cardiol 1986 



Continuous Wave AR Signal density 

• Reflects the volume of 

regurgitation 

• Faint signal → mild AR 

 

Limitations 

• Eccentric jets 

• Significant overlap between 

moderate and severe AR 

 

In practice it is complementary 

to the all the above 

parameters 



Aortic deceleration time (PHT) 

 

• Reflects the rate of 
equalization of aortic and 
LV diastolic pressures 

 

• ↑ severity AR → Slope 
become steeper 

 

• Very useful in acute AR 

 



Aortic deceleration time (PHT) 

• PHT Values 

     > 500 ms → mild AR 

     < 200 ms → severe AR 

      

 

Limitations 

• Stiff, non-compliant ventricle 

• Tends to normalize with chronic 
LV adaptation to severe AR 

 

 

In clinical practice it is used  

complementary with the other  

parameters 



Left ventricular size and function 

• Pressure and volume overload 

 

• In acute AR → LV usually has normal size 

 

• In chronic AR → LV progressively dilates and 
eventually fails 

 

• Clinical decision making 

 

 



Summary of echo assessment of AR 

EAE recommendations. Eur J Echocardiogr 2010 



Proposed algorithm 

Visual Colour Flow assessment                              mild AR 

                           

                            > mild AR   

                                                                        severe AR 

Vena Contracta > 6 mm and/or                  

Holodiastolic flow reversal in aorta 
(dense signal and PHT < 500)                                                  

                                                                        moderate AR 

                              conflicting or  

                              suboptimal values 

                                                                        severe AR 

Impaired LV size and function                     
(PISA and/or Doppler Volumetric method)                                                           

                                                                        ?moderate AR 

 

YES 

YES 

NO 

NO 



Mesika-Zeitoun D. JASE 2011 



What about new echo modalities? 

 

• 3D Promising but not yet of 

proven benefit in clinical 

practice 

 

• TDI or strain rate for early LV 

dysfunction 

 

• The additional value of 

exercise echocardiography is 

also not well established 

Fang L et al. Echocardiography 2005 

Vinereanu D et al. Heart 2001 

Pierard LA et al. Heart 2007 



Other modalities 

Cardiac catheterisation 

• Still commonly used 

• Does not provide true 

quantitation 

 

MRI 

• Very promising 

• Not widely available 

 

Their use is limited in cases  

of uncertainty with echo  

 
Cawley PJ et al. Minerva Cardioangiol 2009 



AHA/ACC Guidelines 2006 



Case 1 











Case 2 











ERO = 0.27 cm² 

Reg Vol = 70 ml 



Management of AR 



Treatment options for acute severe AR 

• Death is common in acute severe AR, even with 

intensive medical management 

 

• Temporary interventions as a bridge to surgery: 

- Nitroprusside 

- Inotropic agents  (dopamine or dobutamine) 

 

Intra-aortic balloon counterpulsation is contraindicated 

 

Treatment = urgent surgical intervention 

ESC Guidelines 2007  



Natural History of chronic AR 

ACC/AHA Guidelines 2006  Dujardin KS et al. Circulation 1999 



Treatment of chronic severe AR 

 

 

• The optimal time for surgical intervention is when the 

combined risk of surgery and a prosthetic valve is lower 

than the risk of continued watchful waiting 

 

• The operative mortality of isolated AVR is ≈ 4% (and 

higher for concomitant aortic root replacement or CABG) 

 



ESC Guidelines (2007) 



ACC/AHA Guidelines 2006 

Difference from  

ESC Guidelines 



Benefit from operation in patients with 

dilated LV or low EF 

 

• Operative mortality increases as 

EF falls (14% when EF<35%) 

 

• Improvement of symptoms and 

LV function in all groups 

 

• It is almost never “too late” to 

operate in chronic severe AR 

 

• Surgical results have improved 

with time 

Chaliki HP et al. Circulation 2002  



Medical treatment of chronic severe AR 

• Limited value 

 

• Mainly for: 

- control of hypertension  

- control of heart failure 
symptoms when surgery is 
contraindicated or until the 
operation  

- Marfan patients with aortic 
dilatation (b-blockers) 

 

 

The role of vasodilators in the 

asymptomatic patients without  

hypertension in order to delay  

surgery is unproved 

 

 

Evangelista A et al. NEJM 2005 



AV Repair? 

Minakata K et al. J Thorac Cardiovasc Surg  


