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• Asses Valve anatomy, etiology of stenosis 

(Congenital, Rheumatic, Calcific)

• Exclude other causes of left ventricular outflow 

obstruction (subvalvular, supravalvular)

• Assess Stenosis severity

- AS peak jet velocity

- Mean  transvalvular pressure gradient

- Aortic valve area by continuity equation

Imaging Approach to

Aortic Stenosis  

Teerapat Yingchoncharoen MD

vii. For aortic stenosis, the systolic velocity must be evaluated 

from multiple transducer positions (e.g., apical, suprasternal and 

right parasternal). This must include interrogation from multiple 

views with a dedicated non-imaging continuous wave Doppler 

transducer (at least one clear envelope must be obtained)

Multiple Acoustic Windows
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PLAX SAX

Congenital

Calcific Stenosis

Assess Valve Morphology

• Identify number of cusps in 

systole, raphe

• Assess cusp mobiltiy, 

commissural fusion

• Assess valve calcification 

Rheumatic

JASE 2017;30:372-392

• Submitted for review:  bicuspid valve suspected on CT scan

• Color Doppler:  clear imaging of flow into 3 commissures

Hahn RT. Color Doppler to Differentiate Trileaflet From Bicuspid Aortic Stenosis. http://www.acc.org. Aug 31, 2016. 
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Optimize PLAX Window

Low Window High Window Optimal Window

 The largest systolic diameter LVOT 
measurement should be used in calculating 
the aortic valve area

 Avoid measuring basal septal 
hypertrophy (yellow arrows)

 Measure LVOT (dashed arrow) just apical 
to the annulus (red arrow)

 In the setting of acoustic shadowing of the 
distal annulus, a lower or higher window can 
be used to better image the entire plane of 
the annulus

 Avoid measuring the calcification of the MV 
as the border of the LVOT (blue arrow)

TEE Low window
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Sagittal Plane

Coronal Plane
Approximates the 

Mean Diameter

LVOT Diameter

• 2D PLAX acquire multiple cardiac cycles

• Zoom mode

• Adust gain to optimize the blood tissue interface

• Measure

• Inner edge to inner edge septal endocardium and anterior 
mitral valve leaflet

• Mid – systole at the same time in cardiac cycle as maximum 
LVOT veloctiy

• Parallel and adjacent to AV or at site of velocity measurement  

• Diameter is used to calculate a circular CSA

Mid - Systole
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LVOT Diameter Pitfalls

• Oblique images

• Calcification protruding into LVOT

• Timing of cardiac cycle

• Error can under/overestimate AVA   

High Window

Diameter 1.3 cm Diameter 1.5 cm

Low Window End Diastole Mid Systole

Diameter 1.6 cm Diameter 2.0 cm

Use of biplane imaging to align the annulus

• The VIRTUAL annulus is 

approximately perpendicular to the 

long-axis of the aorta

R

N L

Because the trigone between the L and 
N coronary cusps is imaged, be careful 
NOT to measure the calcification of the 

trigone (red arrow).
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 Short-axis (SAX) views may help ensure alignment 
of the LAX view perpendicular to the largest LVOT 
diameter

 The maximum 
diameter of the 
annulus bisects a 
trigone on one side, 
and a cusp on the 

other side (Yellow 
arrow)

 When equal cusps are 
imaged in LAX view 
the LVOT and annular 
diameters may be 
underestimated 

(Blue arrow)

*

A

C

LCC
NCC

RCC

D

LCCNCC

RCC

B

Hahn and Pibarot JASE 2017
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AS Jet Velocity

• On axis apical 5 and 3 chamber views

• Assess for flow acceleration with CFM

• Line CW Doppler cursor parallel with flow

• Acquire at least 3 cardiac cycles in NSR, > 6 with AFib

Pitfalls of AS Jet Velocity

• Foreshortened Image

- Underestimated peak velocity

Poor Envelope

Poor Flow Acceleration
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J Cardiothorac Vasc Anesth 2001;15:293-299

Assumption:  the inner envelope is generated from the immediate 

subvalvular location

TEE evaluation of native AVA using the DE technique is 

feasible and in good agreement with that obtained by 

C/TTE and G/CATH.

 AVADE overestimates AVACE by 0.17± 0.23 cm2 (p < 0.001) 
which may be clinically-significant for pre-procedural as 
well as intra-procedural decision-making. 

Teo E…Hahn RT et al (submitted)
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• Align  PW Doppler cursor parallel to flow in apical 

long- axis or five- chamber views 

• PW Doppler SV length (3 – 5 mm)  position on the LV side 

of AV proximal to region of flow acceleration into jet

• May be necessary to move SV 0.5 – 1.0 cm  for laminar flow

LVOT Velocity

Look for Closure Click:  you WANT 

to cross the valve in systole and 

NOT in diastole

Non-stenotic Aortic Valve Stenotic Aortic Valve

Do not cross the valve in systole thus 

no valve closure click and look for 

Modal Velocity (no spectal broadening)

Avoid flow 

convergenceNo flow 

convergence
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LVOT Velocity

SV Placement

AV Flow Acceleration

Optimal

Aliasing

Faint Signal

Low Flow Acceleration

Closing Click

Optimal

Too Much

Apical 5 CH

CFM OFF

Too Much

Filter

Optimal

Gain

LVOT Velocity
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• Measure maximum velocity

- Peak of dense velocity curve

• VTI traced from modal velocity

Sweep Speed 100 ms.

Over estimated  Optimal

VTI 31.3 cm VTI 29.2 cm VTI 27.2 cm

LVOT Velocity

MODAL velocity

– Not the maximum velocities of 
a few blood cells

– Rather the most frequent value 
in a distribution 

Lower gain and/or increase reject
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Aortic Stenosis

SSN Window 

Multiple Windows SSN Window 
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• Positioning is key

• Use CFM to line up parallel with flow

• Change to Pedoff (stand alone) probe

• Listen for the strongest flow velocity

Aortic Stenosis

RSB Positioning

Aortic Stenosis

RSB Window
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Poor Alignment With RSB Flow

Proper Alignment With RSB Flow
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Subcostal Window 

AS Jet Velocity

• Measure maximum velocity

- Peak of dense velocity curve

- Avoid noise and fine linear signals

• VTI traced from outer edge of dense signal curve

• Mean gradient calculated from traced velocity curve
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 Vmax

 RPS window in 50%, 

 apex in 39%, 

 suprasternal notch in 6%, 

 right supraclavicular in 5% 

50%

39%

6%
5%

J Am Soc Echocardiogr 

2015;28:780-5.

 Age >75 was associated with 

 More acute LVOT angle (116±7.7º vs 120±6.7º, p=0.006). 

Thadden et al. J Am Soc Echocardiogr 2015;28:780-5.
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 Overall, the highest AV velocity comes from RPS in 50%
 If the angle<115 degree, it is from RPS in 67%
 AS is underestimated in 15% if only apex is used

J. Thaden and  J. Oh et al

Thadden et al. J Am Soc Echocardiogr 2015;28:780-5.

 Use color Doppler to help determine if right parasternal view is most 
appropriate

Apical

Rt Para
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3D AV 

AV 3D Area

LVOT 3D Diameter

PLAX 3D Acquisition

Contrast Enhancement

Pre Contrast

Post Contrast
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http://www.onlinejase.com/article/S0894-7317(13)00562-2/fulltext

Hahn, RT et al. JASE 2013;26:921-64
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Ante-flex and 

Left flex

Neutral or slight 

anteflex

Deep 

Transgastric

Shallow 

Transgastric

Serial Measurements

• Make sure that aortic jet velocity is recorded from 

the same window with the same quality (always 

report the window where highest velocities can be 

recorded).

• When AVA changes, look for changes in the 

different components incorporated in the equation. 

LVOT size rarely changes over time in adults. 

Severity of stenosis does not decrease.
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Not the Beard the Chin
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Conclusion 

• With the advent of percantaneous AV 

implantations, assessment is key to planning of 

intervention and prosthesis size

• Technical perfection is required

• Do not get discouraged with Pedoff probe

• Practice makes perfect !!!!!!!!!

Thank you


