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Aortic valve Stenosis 

Euro Heart  Survey 2008 

Aortic valve stenosis has already 
reached endemic proportions in 
western countries. 
   
 
The prevalence is estimated to be:   
 - 2% in people older than 65   
 - 4% in people older than 80 
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Aortic Valve Stenosis: Etiology 
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< 70 Years old  > 70 Years old  

Passik et al. Mayo Clin Proc 1987 

Aortic Valve Stenosis: Etiology 
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Bossè Y et al. JACC 2008  

The early lesions of calcific 
degenerative disease resemble 
coronary atheroma and many of the 
risk factors for AS are common to 
other atheroscerotic process 
 
 
Around 16% of patients with aortic 
sclerosis progress to stenosis within  
7 years. 
 
The rate of progression varies, but 
the average reduction in orfice area is 
0.1 cm2 each years  

Aortic Valve Stenosis: Natural History 

http://circ.ahajournals.org/cgi/content/full/95/9/2262/F1
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Ross J Jr, Braunwald E. Circulation 1968 
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Pellikka et al Circulation 2005 

Only 33% of patients with  severe 

aortic stenosis remains asymptomatic 

after 5 years 

Asymptomatic Aortic Valve Stenosis: Natural History 
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Echocardiographic  assessment of the Aortic valve Stenosis  

Valve anatomy: 
• Parasternal long and short axis view  Identify number of cusps in systole 
• Zoom mode    Assess cusp mobility 
       Assess valve calcification 
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EOA= 
VTI LVOT 

VTI AO 
X AREA  LVOT 

Echocardiographic  assessment of the Aortic valve Stenosis: Doppler 
evaluation  
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Echocardiographic  assessment of the Aortic valve Stenosis:  

Continuity equation  
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AS: Vmax > 4 m/sec, DP mean > 40 mmHg, EOA < 1 cm2, 
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AS: Vmax > 4 m/sec, DP mean > 40 mmHg, EOA < 1 cm2, 
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AS:  The problem of Vmax > 4 m/sec and EOA > 1 cm2 

Likely causes: a) High output state  
  b) Moderate-severe AR 
  c) Large body size (EOAi < 0.6 cm2/m2)  

 Check the valve appearance  
 Check the LVOT 
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AS: The problem of Vmax > 4 m/sec and EOA > 1 cm2 

Subvalvular aortic stenosis  
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• Thin , fibrous membrane or 
ridge that forms a crescentic 
barrier within the LVOT 

 
• The membrane usualy extends 

from the anterior septum to 
the anterior MV 

 
• The cusps of the aortic valve 

are thickened, without 
significant valve stenosis 
 

• very frequently (50%) aortic 
regurgitation coexists 

 

AS:  The problem of Vmax > 4 m/sec and EOA > 1 cm2 

Subvalvular aortic stenosis  
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AS: The problem of Vmax < 4 m/sec, and EOA < 1 cm2 

Check the valve appearance  
Check the LVOT 
 

Likely causes: a) Low cardiac output (FE < 40%; Severe MR; Mitral stenosis) 
  b) Small body size (EOAi > 0.6 cm2/m2) 
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AS: The problem of Vmax < 4 m/sec, and EOA < 1 cm2 

FE < 40% 

SV  35 ml/m2 

Dp max 45 mmHg 

Dp mean 27 mmHg 

AVA 0,68 cm2 

Low transaortic  flow volume: 
- Stroke volume < 35 ml/m2; EF < 40% 
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Dobutamine Stress-Echocardiography (DSE):  

Vmax < 4 m/sec, EOA < 1 cm2; FE < 50% 

Dobutamine Low dose : 5-20 gamma/kg/min 

 

PARAMETERS: 

• Stroke volume 

• Mean Gradient 

• Aortic Area 

True –Severe AS: 

Δ AVA ≤ 0. 3 cm2 or  

AVA ≤ 1-1.2 cm2 

Peak stress mean gradient > 30 mmHg 

 

LV flow reserve: 

Δ SV > 20 %  
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Dobutamine stress-echocardiography (DSE):  

Vmax < 4 m/sec, EOA < 1 cm2; FE < 50% 

SV 35 ml/m2 

AVA 0,68 cm2 

AO VTI 69 cm 

DP 27 mmHg 

LVOT VTI 15 cm 

SV  52 ml/m2 

AVA 0,87 cm2 

LVOT VTI 21 cm 

AO VTI 75 cm 

DP 37 mmHg 

Δ SV > 20 %: LV  flow reserve 

Δ Area < 0,3 cm2 and Area < 1 cm2 : True Aortic Stenosis 

REST PEAK STRESS 
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AS: The problem of Vmax < 4 m/sec, and EOA < 1 cm2 

FE = 50% 

SV < 35 ml/m2 

Dp max 39 mmHg 

Dp med 24 mmHg 

AVA 0,51 cm2 

Low transaortic  flow volume: 
- Stroke volume < 35 ml/m2; EF ≥ 50%; 
- MR or Small LV Chamber with low SV 
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LF-LG and NF–LG patients: quantification of valve calcification by multislice 
computed tomography may be useful.                                         
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3D Role: Aortic valve planimetry 

3D Echocardiography: facilitates measurements of the orificial stenotic area 
(improvement of the planimetric area evaluation) 
 

Handke M. et al. Echocardiography 2002 
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Quantification of Aortic Valve Area Using Three-Dimensional 
Echocardiography. Leopoldo Pérez et al. Rev Esp  Cardiof 2010 

Measurement of the LVOT area using 3D-echo is more reproducible than 

with 2D-echo. Therefore, this is probably a more accurate method for the 

evaluation of LVOT area. 3D-echo techniques show that the LVOT has an 

elliptical form and that its circularity does not depend on size. It may be that 

3D-echo can provide a more accurate classification of the degree of 

severity of aortic valve stenosis than 2D-echo techniques. 
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Conclusions RT3D is more 
accurate than CE and than two-
dimensional volumetric methods 
to calculate area and to grade 
the severity of aortic stenosis. 
Area obtained by three-
dimensional echo is slightly 
underestimated, but its range is 
clinically negligible.  
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CONCLUSIONS: ECHOCARDIOGRAPHIC ASSESSMENT OF AORTIC VALVE STENOSIS 

• 2D  and 3D valve anatomy 

 

• 3D can be useful in SV evaluation and LVOT area 

 

• DSE/TAC and RMN are complementary test to identify True aortic 

stenosis vs pseudo aortic stenosis in the presence of Low flow-Low 

gradient aortic stenosis .  


