
Echocardiographic Assessment of AS :

Is Traditional 2-D & Doppler 
Echocardiography Adequate?Echocardiography Adequate?
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I. Standard ApproachI. Standard Approach 
Calcific

Define the etiology Rheumatic
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Quantify the stenosis

Evaluate coexisting disease
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-Calcific-Calcific



Define the EtiologyDefine the Etiology 

-Rheumatic-Rheumatic



Define the EtiologyDefine the Etiology 

-Bicuspid-Bicuspid



DDx from ASDDx from AS

-HOCM-HOCM



DDx from ASDDx from AS

-Subvalvular stenosis-Subvalvular stenosis

P k V 3 0 / M PG 17 HPeak V:3.0m/,  Mean PG:17mmHg 



Standard ApproachStandard Approach 

Define the etiology
Jet velocity

Quantify the stenosis
Jet velocity

PG

AVA

Evaluate coexisting disease



Quantification of ASQuantification of AS

-Jet Velocity-Jet Velocity

66±13%

22±18%

-Otto CM et al. ciruculation 1997- Fuzzy 
signals

dense outer 
edge



Quantification of ASQuantification of AS

-PG-PG
The peak PG The mean PG

Δ P= 4V2 Mean Δ P= 
2.4(Vmax)3

Instaneous 
peak Gr

Peak to peak 
(Cath lab)

Mean Gr (Cath  
& Doppler)p (Cath lab) & Doppler)



Quantification of ASQuantification of AS

- AVA -AVA 
LVOTd  AVA

AVALVOT TVI (PW) 

AV TVI (CW)LVOT TVI (PW)

0 785 x (LVOT d)2 x LVOT TVI0.785 x (LVOT d)2 x LVOT TVI 

AV TVI        



Quantification of ASQuantification of AS

- LVOT d -LVOT d 

From inner edge to inner edgeg g



Quantification of ASQuantification of AS

- LVOT TVI -LVOT TVI 

LVOT PW AV PW

Closing click Closing clickOpening

Just apical from flow acceleration



Quantification of ASQuantification of AS

- Definition of severe AS -

A specific AVA (or AVA index)

Definition of severe AS 

p ( )

4 m/s 0 8 -1 cm24 m/s, 0.8 1 cm

1 cm2 MG 40 (ACC/AHA) 50 mmHg(ESC)1 cm2, MG 40 (ACC/AHA), 50 mmHg(ESC)

0 75 2 50 H (E h M l)0.75 cm2, 50 mmHg (Echo Manual)



Evaluate coexisting conditionsEvaluate coexisting conditions

- AR -AR 

Significant AR → overestimate the AS severity
AVA (CE) =1.0 cm2 Peak V: 4.5 m/s, MG 50mmHg



Evaluate coexisting conditionsEvaluate coexisting conditions

- Ascending aorta -Ascending aorta 

EOA → ELCo



Evaluate coexisting conditionsEvaluate coexisting conditions

- LV size function and wall thickness -LV size, function, and wall thickness 
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PitfallsPitfalls

Technical

Pressure recovery

Flow dependence



PitfallsPitfalls

Technical
LVOTd measurement VLVOT/VAV

Poor angle
Wrong jets

LVOT AV

RVOT SV
Wrong jets

Pressure recovery

Flow dependence



PitfallsPitfalls

Technical
LVOTd measurement
Poor angle
Wrong jets

Multiple windows
Wrong jets

Pressure recovery
Apical RP SSN

RP SSN

Flow dependence

Apical



PitfallsPitfalls

Technical
LVOTd measurement
Poor angle
Wrong jets MR TRWrong jets

Pressure recovery
MR, TR

Flow dependence



PitfallsPitfalls

Technical
LVOTd measurement
Poor angle
Wrong jetsWrong jets

Pressure recovery

Flow dependence



Pressure recovery (PR)Pressure recovery (PR)

PR

VC
Asc Ao

Distal to VC, JET expands and decelerates
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Other Measures of SeverityOther Measures of Severity

Energy loss (EL)gy ( )

Systemic areterial compliance (SAC)Systemic areterial compliance (SAC)

LV wall stressLV wall stress

Pl i tPlanimetry

3DE



ELCoELCo

Doppler EOA x AA

TPGmax

Energy Loss
Doppler EOA x AA

AA – Doppler EOA
=

-Garcia D et al. Ciruculation 2000-



ELCoELCo

New (+AA)
Better (>EOADoppler)     ( Doppler)
Equivalent (=EOACATH)

EO
A

C
AT

H

EO
A

C
AT

H

EOA ELCo

-Garcia D et al. JACC 2003-

EOADo
p

ELCo
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Systemic Arterial Compliance (SAC)Systemic Arterial Compliance (SAC)Systemic Arterial Compliance (SAC)Systemic Arterial Compliance (SAC)

Valvular loadValvular load

Arterial load

Zva = (ΔPnet+SAP)/SViZva  (ΔPnet SAP)/SVi

The strongest predictor of 
LV dysfunction

0.83 vs. 0.49

SAC

- Briand M et al. JACC 2005-

Severe AS

SAC

-JACC 2005-
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Systemic arterial compliance (SAC)Systemic arterial compliance (SAC)

LV wall stressLV wall stress
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LV wall stressLV wall stress

ESS(meridional)(σm): P•LVID/[4 •Th(1+LVID/Th)]

ESS(circumferential)(σc): (1.35P x r/Th)(1-{2r2/L2})



Other Measures of severityOther Measures of severity

Energy loss (EL)gy ( )

Systemic arterial compliance (SAC)Systemic arterial compliance (SAC)

LV wall stressLV wall stress

Pl i t (2D)Planimetry (2D)

3DE



Planimetry (2D)Planimetry (2D)

The opening surface of a stenotic AV represents 
a complex 3D structure that cannot be reliably 
assessed with a planar 2D image.



Planimetry (2D)Planimetry (2D)

0.88

Heart 1997;78:68-73 0.70 
0 70Sensitivity 45%, specificity 60% for 

severe AS(AVA<0.75cm2)
0.70 
0.79

The approach is only needed in a small subset of 
patients, mostly when TTE imaging quality is poor. 
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3DE3DE

2D 3D Excised valve

CSA 1.4 cm2 CSA 0.9 cm2 AVA (CE) 0.8 
cm2 

Am Heart J 1998;136:1042-50



3DE3DE

Am Heart J 1998;136:1042-50



3DE3DE

- 3D geometry -3D geometry 

Domed Flattened
AVA 0.95±0.25cm2 0.96±0.24cm2

EOA 0.86±0.13cm2 0.69±0.17cm2

JACC 2002;40:1479-86



3DE3DE

Nevertheless, 3DE is not an accepted standard 
for the quantification of ASfor the quantification of AS



ConclusionConclusion

Traditional 2D & New index (ELCo, 
Doppler (V, MG, AVA) CAP, ECC, 3DE,…)

AS severity LV dysfunction

Symptom onset

Optimal AVR timing

y p
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