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3DE can be a valuable tool in mitral 

regurgitation assessment, particularly in 

those patients with mitral regurgitation that is 

felt to be underestimated by 2D imaging 

methods or is anatomically complex. 

J Am Soc Echocardiogr 2012;25:3-46 Eur Heart J Cardiovasc Imaging. 2012 



Using 3DE color Doppler, the exact perpendicular 

plane to the aortic regurgitation jet can be 

identified, from which the area of the vena 

contracta can be planimetred; 

Allows visualization and measurement of multiple 

jets 

Eur Heart J Cardiovasc Imaging. 2012 J Am Soc Echocardiogr 2012;25:3-46 



   Multiple-beat full-volume acquisition  

Larger data volumes, but stitching 

artifacts.  

 

   Live 3D color Doppler acquisition    

Not affected by stitching artifacts, limited 

by smaller color Doppler volumes and 

lower frame rates.  

Eur Heart J Cardiovasc Imaging. 2012 J Am Soc Echocardiogr 2012;25:3-46 

Problems 



 Limited spatial resolution of the reconstructed image - problem with small 

regurgitant orifice area 

 

 The choice of the systolic frame affects VCA measurement 

 

 The multiplanar 3D-VCA is easily affected by reformatting process used to obtain 

the cross-sectional plane for planimetry  

 

 The measurement can be affected by color bleeding into the grayscale image 

resulting in overestimation of VCA. 

 Requieres expertise 

 
J Am Coll Cardiol 2012;60:1470–83 

Problems 



•Mitral regurgitation 



Gaps in the guidelines in patient selection and follow up 

Heart 2008;94:590–596 

Gaps in the guidelines in patient selection and follow up 
J Am Soc Echocardiogr 21:913-921, 2008 



ERO = 6.28 x r² x aliasing velocity 

                      MR peak velocity 

The flow convergence is not always hemispheric but rather 
an ellipsoid shell . 

US Cardiology 2011. 8(2):94-7 



 

Gonçalves A, Zamorano JL.  
Update on Three Dimensional Echocardiography 

Current Cardiovascular Imaging Reports 2012 



Gaps in the guidelines in patient selection and follow up 

Heart 2008;94:590–596 

Marsan N A et al., J Am Coll Cardiol Img 2009;2:1245–52 

Quantification of EROA and Rvol of functional MR with 3D echocardiography is feasible and 
accurate as compared with VE-CMR; the currently recommended 2D echocardiographic 
approach significantly underestimates both EROA and Rvol. 



Xin Zeng et al. Circ Cardiovasc Imaging. 2011;4:506-513 



 

Direct measurement of MR AROA correlates well with EROA by proximal convergence 
method and VCA. Agreement between methods is better for patients with a circular 
regurgitation orifice area than in patients with a noncircular regurgitation orifice area. 





 



 





J Am Soc Echocardiogr 2012 

Better correlation between 
3D PISA and EROA (either 
when estimated by TEE 

planimetry or by quantitative 
Doppler method) 









Mitral ring physiology and ischemic 
MR physiopathology by 3D Echo 



Thavendiranathan PJ  et al. Am Soc Echocardiogr 2012;25:56-65 

RT-VCFD imaging with an automated quantification algorithm is feasible, accurate, and 
reproducible for the measurement of mitral inflow and aortic SVs and is superior to manual 2D TTE–
based measurements. 



J Am Soc Echocardiogr 2012;25:56-65 

RT-VCFD imaging with an automated quantification algorithm is feasible, accurate, and 
reproducible for the measurement of mitral inflow and aortic SVs and is superior to manual 2D TTE–
based measurements. 
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Mitral annulus dilatation 

MV is apparently structurally 
normal  

Imbalance between the closing 
forces on the mitral valve during systole 

Ventricular dysfunction and diminished 
contractility 

Apical and lateral papillary muscle 
displacement 

Functional 
MR 

Apically-directed traction of the 
mitral leaflets 

MV coaptation reduction  



Gaps in the guidelines in patient selection and follow up 

Heart 2008;94:590–596 

Gaps in the guidelines in patient selection and follow up 

Useful parameters  

Antero-posterior diameter 

Commissural diameter 

Total circumference 

Annulus saddle height 

Total mitral orifice area 

Mitral annulus to aortic valve angle  

The 3D approach gives the advantage of direct calculation of the leaflets angles, tenting 
volume, and surface of the leaflets. 

Echocardiography 2011;28:1125-1132 



Gaps in the guidelines in patient selection and follow up 

Heart 2008;94:590–596 

Zamorano JL, Gonçalves A.  
3D echocardiography for quantification of valvular heart disease. Heart. 2013 



Gaps in the guidelines in patient selection and follow up 

Heart 2008;94:590–596 



Gaps in the guidelines in patient selection and follow up 

Heart 2008;94:590–596 

Circulation. 2012;126:2005-2017 



•Aortic regurgitation 



Ligang Fang, ECHOCARDIOGRAPHY, 2005 

Live 3D TTE color Doppler measurements 

of VCA can be used for accurate 

assessment of AR and are comparable to 

assessment by aortography. 



 



 



International Journal of Cardiology 166 (2013) 640–645 

3DCDE has the best agreement with the CMR determined CAR severity.  



Goncalves A, et al. EuroIntervention 2010 



Goncalves A, et al. J Am Soc Echocardiogr 2012 



 AR volume - calculated as the difference between 3D derived total LV 

stroke volume and RV stroke volume estimated by 2D TTE. 

Mild AR- AR volume< 30 ml; Moderate AR- 30≤AR volume ≤59  

Goncalves A, et al. J Am Soc Echocardiogr 2012 



The area under the ROC curve: 

0.96 for vena contracta planimetry; 0.35 for vena contracta width  

 3D TTE vena contracta planimetry correlation with 

AR volume: 0.82, p<0.001    

 2D TTE vena contracta width correlation with AR 

volume: 0.66, p<0.001 

Goncalves A, et al. J Am Soc Echocardiogr 2012 



Eur  Heart Journal 2010 doi:10.1093/eurheartj/ehq227 

Pre-TAP tenting volume and antero-posterior annulus diameter measured 

using RT3DE are independent predictors of residual TR severity, 







 3DE has been establishing its role in the quantification of 

valvular disease.  

 It increases accuracy for the assessment of MV regurgitation 

and AR 

 There is increasing applicability in daily clinical practice with 

reproducible results 

 Rapid evolution and software improvements are foreseen in 

the close future  

Conclusion 
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 Regarding the 3D echocardiography (3DE) image acquisition for valvular heart 

disease evaluation select the correct sentence: 

 

 1- 3DE quality is independent of the intrinsic quality of the ultrasound images; 

2- Electrocardiographic gating has never been an issue; 

3- Full volume mode is the most appropriate for individual analysis of each 

heart valve;  

4- 3D Zoom mode allows the visualization of the mitral valve either from the 

atrium or from the left ventricle; 

5- 3D Colour Doppler can only be acquired using 7 individual gated volumes. 

Questions 
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Considering the evaluation of mitral regurgitation by 3DE select the incorrect 

sentence:  

1- Dedicated software for visualization and recognition of 3D PISA surface and 

effective regurgitant orifice area measurement has already been launched   

2- According to 3DE data the vena contracta in mitral regurgitation is circular  

3- The axial axes is the appropriate view for 3DE vena contracta planimetry 

4- 3DE presents particular interest in functional mitral regurgitation evaluation  

5- The direct measurement of the anatomic regurgitant orifice by 3DE 

planimetry may be performed in selected cases.  

Questions 
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