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Benefits of 3DE in VHD

 Superior in understanding complex spatial geometry of the
valves and subvalvular apparatus

 Detailed en-face visualization of valve structures

 Provides accurate quantitative data

HOW CAN 3D HELP US WITH THE AORTIC VALVE?



AORTIC 
STENOSIS



Aortic Stenosis

 LVOT diameter

 Poor acustic window
 LVOT elliptical
 Oblique measurement

 LVOT velocity

 Too far from the valve
 Doppler beam not well aligned
 Subvalvular flow aceleration

Sources of error with 2D



Aortic Stenosis

 CW Doppler beam not well aligned

 Eccentric stenotic jets

 Inaccurate measurements for 2D AVA planimetry

Sources of error with 2D



Aortic Stenosis

 75 yo man with history of calcific AS
 Controlled hypertension
 Dyspnea on exertion 

 TTE:

 BSA 1.8 cm2

 LVEF 60%
 Calcified aortic valve
 Peak/mean gradient 52/30 mmHg
 AVA 0.7 cm2

CASE 
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Aortic Stenosis



 3DE imaging improves the accuracy of the quantification of aortic 

stenosis. 

Heart. 2007;93:801– 807.

 Planimetry of the AV with RT3DE images showed good agreement 

with the standard 2D TEE technique, flow-derived methods, and 

cardiac catheterization data with the advantage of improved 

reproducibility.

Analysis of 3DE revealed that in half of the subjects, the LV outflow 

tract cross section is not round but rather elliptical. 

Aortic Stenosis



Aortic Stenosis

AVA 3D-TTE SV

 Substitute the Doppler derived SV by SV directly obtained with RT3D

 Avoids LVOT measurement errors

 RT3D is more accurate than CE and than 2D volumetric methods to calculate 

area and to grade the severity of AS

EHJ 2008;29:1296-1306



Aortic Stenosis
Severity assessment

Added value of 3D

AVA planimetry

LVOT tracing without geometrical assumptions

AVA 3D-TTE SV avoids LVOT measurement errors
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TAVI

CASE 2

 85 yo female with history of calcific severe AS

 Mild hypertension

 Chronic kidney disease

 Severe COPD

 NYHA III

 Accepted for TAVI
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TAVI



Circ Cardiovasc Interv 2008;1:74–81.

TAVI

Annular Sizing

Correct annular sizing crucial 

for correct prosthesis 

selection and  to minimize 

PVL. 
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 2D TEE underestimates AA

 3D TEE provides dimensions similar to CT

Measuring the aortic annulus

Heart 2011;97:1578e1584.
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TAVI



TAVI

Ann Min Diam      20 mm
Ann Max Diam     21.5 mm
Ann Perimeter      70.8 mm
Ann Area             310 mm2
L Ostium height   11 mm
R Ostium height   11.2 mm
AVA                     0.6 cm2      



TAVI

eSieValve

vs CT vs Manual TEE



TAVI

eSieValve

 Accurate

 Reproducible

 Automatic

 Time saving

 Avoid contrast nephrotoxicity

 Useful in patients with atrial arrhythmias that 

make EKG gating in MDTC difficult.

 Attention to cumulative lifetime radiation in 

younger patients
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AORTIC 
REGURGITATION



Aortic Regurgitation

 Evaluation of AV anatomy in detail

 Mechanism of AR sometimes unclear

 Accurate quantification is still challenging:

 VC is often irregular and VCW varies depending on cut-plane
 PISA assumes the convergence zone is hemispheric
 RV cannot be used in the presence of significant MR
 Limitations magnified in eccentric jets

Limitations of 2D



Aortic Regurgitation
3D

 Evaluation of AV anatomy in detail

 Relation to near structures

 Help identify AR mechanism

 AV repair



Aortic Regurgitation
3D

Quantification of AR severity
3DE 

 3D color Doppler echo accurate and reproducible for AR 

severity estimation

 3D better agreement with CMR than 2D conventional 

methods



Aortic Regurgitation
3D

Quantification of AR severity
3D 
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Quantification of AR severity
3D 



Aortic Regurgitation
3D

Quantification of AR severity
3DE VCA



Aortic Regurgitation
3D

Quantification of AR severity
3DE VCA



Conclusions

Aortic Valve, do we need 3D???

YES 

 Evaluation of AV anatomy in detail

 AS severity quantification

 AR severity/mechanism

 AV repair

 TAVI 


