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Aortic regurgitation 

Volume overload 

Eccentric  

LV hypertrophy 

↑LVEDD 

↑Systolic wall stress 

Pressure overload 

LV hypertrophy  



Aortic regurgitation: natural history 

58±9% 

Bonow et al. Circ 1991 



Aortic regurgitation: determinants of events 

Bonow et al. Circ 1991; Tornos et al. JACC 2006 

LVESD 

Annualized likelihood of death, 

symptoms or LV dysfunction (%) 

0 

6 

19 

NYHA II 

LVEF 45-50% 

LVESD 50-55 mm 

NYHA III-IV 

LVEF <45% 

LVESD >55 mm 



Vahanian et all. Eur Heart J 2012 



Vahanian et all. Eur Heart J 2012 



Nishimura et al. Circ 2014 



Nishimura et al. Circ 2014 



Nishimura et al. Circ 2014 



Aortic regurgitation 

quantification 

LV function 

assessment 

Jet deceleration rate – CW 

PHT<200 ms 

 

Vena contracta ≥0.6 cm 

EROA ≥0.3 cm2 

RVol ≥60 ml/beat 

LVEF (?) 

 

Myocardial contractility 
ΔLVEF-Δ ESS index 

Myocardial strain/SR 



AR quantification 



AR quantification 



3-dimensional imaging 



RT3DE vs. 3D velocity encoded MRI 

Ewe et al. Am J Cardiol 2013 



RT3DE vs. 3D velocity encoded MRI 

Ewe et al. Am J Cardiol 2013 



RT3DE vs. 3D velocity encoded MRI 

Ewe et al. Am J Cardiol 2013 



RT3DE vs. 3D velocity encoded MRI 

Ewe et al. Am J Cardiol 2013 

Eccentric regurgitant jets 



LV function assessment 

61 year old patient 

No CAD 

Dyspnea NYHA II 

LVEF 57% 

LVESD 42 mm 

LVEDD 66 mm 



LV function assessment 

Pre-op Follow-up 

How to predict LV dysfunction after aortic valve replacement? 



Indices of contractility 

Borer et al. Circ 1998 

N = 104 

 

Change in LVEF 

corrected by change in 

end-systolic wall stress 

from rest to exercise 

 

1st terciale  1.8%/y 

 

3rd terciale  13.3%/y 



Strain Rate 

• Strain = amount of myocardial deformation 
 

 

 

 

 

 

 

• Strain Rate (SR) = rate of myocardial deformation 

 

                                                       SR =               (s-1) 

 

V1 – V2 

     ΔL 

V1 

V2 

LV 
V1 

 V2 

 ΔL 

(+) = Thickening / lengthening 

(-)  = Thinning / shortening 



Comparable LVEF? 

Comparable LV mechanics? 



Comparable LVEF? 

Comparable LV mechanics? 



-1.0/s -1.8/s 

Tissue-Doppler derived strain Rate 



Tissue-Doppler derived strain Rate 
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Severe AR
(n=36)

Marciniak et al. Eur J Echocardiogr 2009 
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Speckle tracking imaging 



Speckle tracking imaging 

Olsen et al. JACC Cardiovasc Imag 2011 

N = 64 



Speckle tracking imaging 

Olsen et al. JACC Cardiovasc Imag 2011 

N = 64 

Measurement Progression of symptoms Preserved LVEF after surgery 

εsys 
-18% 

(AUC 0.72; sens 88%, spec 60%) 
-14% 

(AUC 0.77; sens 82%, spec 72%) 
 

SRsys 
-1.1/s 

(AUC 0.76; sens 75%, spec76%) 
-1.0/s 

(AUC 0.77; sens 64%, spec 78%) 



GLS = -17% GLS = -19.6% 



Conclusions 

• Evaluation of severe aortic 

regurgitation patients: 

– Accurate quantification of the disease 

3D imaging modalities 

– Evaluation of other parameters of 

contractility  

Tissue Doppler and speckle tracking strain 

imaging 

 


