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Aortic Stenosis 

 
1. Classification 

a. Valvular 
b. Subvalvular 
c. Supravalvular 

 
2. Etiologies 

a. Rhuematic 
b. Congenital 
c. Degenerative (Senile) 

 
3. Cardinal Symptoms 

a. Angina Pectoris 
b. Syncope 
c. Congestive Heart Failure 

 
4. Differential Diagnosis 

a. Subvalvular obstruction (membrane) 
b. Dynamic obstruction (hypertrophy) 
c. Supravalvular stenosis 

 
5. Echo Doppler Assessment 

a. Maximal velocity/ gradient 
b. Mean gradient 
c. Valve area (continuity) 
d. Contour of the jet and LVO velocity 

 
6. Severe Aortic Stenosis 

a. Peak AV velocity > 4.5 m/sec 
b. Mean PG > 50 mmHg 
c. AVA < 0.75 cm2 
d. LVOT/AoV TVI ratio < 0.25  
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Measurement of the LVOT diameter.  
Measurement should be repeated three 
times and the largest diameter used in 

the calculation. 

 

Try to place the sample volume at the 
same point the diameter measurement 

was taken.  Be sure to use PW Doppler, 
avoid using High PRF Doppler 

Use CW Doppler to measure the 
maximum velocity through the valve.  
Use non-imaging (Pedoff) probe from 

the Apex, Right Sternal Border, 
Subcostal and Right Parasternal 

windows  
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Bernoulli Equation 

 

P1-P2= ½ ɟ (V2
2 ï V1

2) + (ɟ) (    ) (ȹd/ȹt) ( ȹs) + R(V) 
 
 

Simplified Bernoulli 
 

P1 ï P2 = 4(V2
2 ï V1

2) 
 

Velocity Gradient to Pressure Gradient 
 

ȹP= 4 x (V2)
2 

 
 

 
 
 
 
 
 

 

Errors in Doppler Derived Gradients 
 

Overestimation  Underestimation 

¶ Aortic Insufficiency 

¶ Subaortic Membrane 

¶ High output states 

¶ PVCôs 

¶ Afib 

 ¶ Poor Doppler signal 

¶ Inappropriate angle or 
eccentric jet 

¶ Proximal velocity in 
continuity equation 

¶ Lack of technical 
expertise 

 

¶ Caveats 

¶ Differentiate between other systolic jets 

¶ No LVOT diameter when extremely calcified, use non 
affected valve (RVOT, MV) 

¶ LVOT obstruction can overestimate AV PG 

¶ A-fib 

P
1 
= pressure proximal 

V
1 
= velocity proximal 

ɟ = density (1.07g/cm3) 

ȹs = path length 

(V) = viscous loss 

 P2 
= pressure distal 

V2 = velocity distal 

ȹv/ȹt = change velocity/time 

R = resistance 

Ú 
2 
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¶ utilize multiple cycles 

¶ seek cycles Ò10% HR or R-R variance 
 
 

 
Continuity Equation 
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ñWhat comes in must go outò 
 

Alignment is Crucial 
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Aortic Stenosis & Dobutamine Stress Echo 
Differentiating True From Pseudo ï Aortic Stenosis 

 
Indications for DSE in Patients With Aortic Stenosis 

¶ Differentiating true from pseudo-aortic stenosis 

¶ Measuring contractile reserve 

¶ Predicting outcomes and  management strategies 
 
Definitions 

¶ Pseudo-Aortic Stenosis ï Decreased aortic valve area in p[patients with poor left 
ventricular function 

 

¶ Contractile reserve ï The amount myocardial function can increase in response 
to exercise or pharmacologic stimulation 

 
Exam Protocol 

¶ Normal stress test precautions 

¶ Begin Dobutamine at 5 mcg/kg/min 

¶ Increase by 3-5 mcg/kg/min intervals every 5 minutes 
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AORTIC REGURGITATION 

 
Qualitative/Quantitative Evaluation of Aortic Regurgitation Severity 

(ASE Guidelines) 
 

PARAMETER Mild Moderate Severe 

Jet deceleration rate (PHT, ms) > 500 500-200 < 200 

Vena contracta width (mm) < 3 3 -6 > 6 

Jet width / LVOT diameter (%) < 25 25-45 46-64 Ó 65 

Jet CSA / LVOT area (%) < 5 5-20 21-59 Ó 60 

Regurgitant Volume (cc/beat) < 30 30-44 45-59 Ó 60 

Regurgitant fraction (%) < 30 30-39 40-49 Ó 50 

Regurgitant orifice area (cm2) < 0.10 0.10-0.19 0.20-0.29 Ó 0.30 

 
 
 
 
 

In addition, aortic diastolic 
flow reversal is a useful semi 
quantitative parameter. 
Holodiastolic flow reversal in 
the upper descending aorta 
(suprasternal notch imaging) 
is, generally, a sign of at least 
moderate aortic regurgitation. 
If the velocity-time integral of 
the flow reversal is 15 cm, it is 
usually associated with 
severe regurgitation and can 
be recorded as holodiastolic 
flow reversal in the abdominal 
aorta (false positive in 
presence of PDA or cerebral 
AVM).  
 
Reduced aortic compliance with aging may prolong the normal, transient diastolic 
reversal in the absence of significant regurgitation. 
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Jet Deceleration Rate 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pitfalls of PHT to assess aortic regurgitation 

¶ Requires parallel alignment to flow 

¶ Also affected by LV compliance 

¶ One of the least useful parameters for semi-quantitation 

 
Vena Contracta Width 

 
Vena Contracta Width ï  The smallest neck of the flow region at the level of aortic valve 

¶ simple measurement 

¶ smaller than jet width in LVOT 
 
Provides an estimate of ROA (regurgitant 
orifice area) 
 
Requires visualization of all 3 components of 
regurgitant flow 

¶ flow convergence region (PISA) 

¶ vena contracta 

¶ regurgitant jet 
 
More robust than jet width or area 
 
 



 

 

 

 

2100 Gateway Centre Blvd, Suite 310 

Morrisville, NC  27560 

(919)861-5574  www.asecho.org 
 

 
 
Limitations of Vena Contracta 

¶ multiple jets 

¶ jets with irregular shapes (i.e. one diameter not reflective of regurgitant severity); 
then, use short axis view. 

 

Regurgitant jet width/area 

 

¶ Based on assessment of proximal jet 
size in LVOT(within 1 cm of valve) 

¶ Parasternal views are preferred (i.e. 
better axial resolution) 

¶ In practice, most often done as a visual 
estimation 

¶ In general short axis interrogation is 
preferable, especially with eccentric jets 

 
 

 
 

 
 

Quantitative Methods 
Regurgitant Volume & Regurgitant Fraction 

 
The continuity of flow principle 
states that the aortic stroke 
volume should equal mitral 
stroke volume (in the absence of 
regurgitant lesions).  ñWhat goes 
in must go out.ò  Therefore if you 
calculate the Stroke Volume 
(SV)through the mitral valve into 
the ventricle and the stroke 
volume through the aortic valve 
out of the ventricle they should 
be very similar.  Any differences 
in stroke volume is the result of 
regurgitant flow. 
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Calculate LVOT  SV  
Measure LVOT diameter (Parasternal long axis 
view) 

¶ Obtain PW Doppler in LVOT (apical 5-
chamber or apical long axis) 

¶ Trace LVOT VTI (velocity time-integral) 

¶ Calculate LVOT SV 
 
 
 
 
 
 
 
 
Calculate MV SV 

¶ Measure mitral annulus diameter (apical 
4-chamber view or apical 4-chamber and 
long axis view). 

¶ Obtain PW Doppler signal at level of 
mitral annulus 

¶ Trace MV annulus VTI (trace modal velocity instead of outer envelope) 
 
 
 
Calculating Aortic Regurgitant Volume RVAV = SVAV - SVMV 
 
Calculating Aortic Regurgitant Fraction RFAV = SVAV / SVMV 
 
Calculation of EROA (effective regurgitant orifice area) 

¶ Using CW Doppler, obtain optimal regurgitant jet velocity (use alternate windows 
to achieve parallel alignment) 

¶ Trace VTI of aortic regurgitation  

¶ EROA = RVAV / VTIAV 
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PISA METHOD 

(also a continuity equation method) 
 

¶ Shift color baseline in direction of flow being quantitated 

¶ Note Alaising velocity (VA) and timing of radius ® measurement (try to measure 
in early diastole  

 
Flow (cc/sec) = 6.28 r2 (cm)x VA 

¶ Using CW Doppler, obtain regurgitant jet velocity and measure peak velocity (if at 
time of readius measurement). 

 
EROA (cm2) = Flow (cc/sec) / Velocty (cm/sec) 
RV (cc) = EROA (cm2) x VTI (cm) 
 
 
 
 
 
 
 
 
 


