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Aortic Stenosis 

 Etiology 

Congenital 

Bicuspid 

Acquired 

Degenerative 

 Calcium deposition 

 AR : rare 

 DM, hypercholesterolemia 

 Smoking, HT, low HDL 

Rheumatic  

 Commissure fusion 

 Cusp retraction & stiffening 

 MV involvement 

 AR : common 



Bicuspid AS 



Degenerative AS 



Rheumatic AS 



Hemodynamics 



Measurement of AVA 



AVA by Continuity Equation 



AVA by TEE Planimetry 



Otto et al. Circulation 1997;95:2262-70 

Asymptomatic Severe AS 



Stages of AS 

2014 AHA/ACC Guideline 



Very Severe AS 

 116 consecutive asymptomatic patients with very severe 
isolated AS (AV-Vel > 5.0 m/s) 

Circulation. 2010;121:151-156 

90 AVR 
6 cardiac death 



Asymptomatic Very Severe AS 

Kang DH, Circulation. 2010 ;121:1502-9. 

AVA  0.75 cm2 & 

(Vmax ≥ 4.5 m/s or  

mean PG ≥ 50 mm Hg) 



Asymptomatic Very Severe AS 

Kang DH, Circulation. 2010 ;121:1502-9. 



Timing of Intervention for AS 

2014 AHA/ACC Guideline 



Tight AS with Severe LV dysfunction 

peak PG > 50 mmHg 

mean PG > 30-40 mmHg 

surgery 

yes 

deFilippi et al. Am J Cardiol 1995;75:191-195 

dobutamine stress echocardiography 

no 

contractile reserve 

WMSI increase > 20% 

SV increase > 20% 

yes 

AVA  > 0.3 cm2 

PG  
pseudostenosis 

surgery 

AVA  
PG  

medical management 

heart transplantation 

no 

? 



Nishimura et al. Circulation 2002;106:809-813 

Tight AS with Severe LV dysfunction 



N Engl J Med 2000;343:611-7 

Asymptomatic Severe AS 



Asymptomatic Severe AS 

N Engl J Med 2000;343:611-7 



Moderate to severe calcification & 
Velocity increase > 0.3 m/s/year 

Asymptomatic Severe AS 

N Engl J Med 2000;343:611-7 



Aortic Valve Annulus 

Circ Cardiovasc Intervent. 2008;1:74-81 



Measurement of Aortic Annulus Size 

Moss, JACC Img 2008;1:15–24 



TTE, TEE & CT 

JACC 2010;55:186-94 



TTE, TEE & CT 

JACC 2010;55:186-94 



TTE, TEE & CT 

JACC 2010;55:186-94 

P= 0.73; mean difference, 0.10 mm 

limits of agreement, -3.76 to 3.57 

P=0.26; mean difference, 0.32 mm 

limits of agreement, -4.03 to 3.40 
P= 0.13; mean difference, 0.22 mm 

limits of agreement, -1.73 to 2.16 



Measurement of Aortic Valve Annulus 

Circ Cardiovasc Intervent. 2008;1:74-81 



Biplane Image 



AV on 3D TEE 



Annulus Measurement by 3D TEE 

JASE 2011;24:937-65  



Annulus Measurement by 3D TEE 

JASE 2013;26:359-69 



CT & 2D-/3D-TEE 

JACC 2013;61:908–16 



CT & 2D-/3D-TEE 

JACC 2013;61:908–16 

For predicting significant paravalvular AR 



Localization of LCA by 3D TEE 

JASE 2013;26:359-69  

In general, a distance of >10 mm is desirable for the 23 mm  

balloon-expandable valve and a distance of >11 mm is desirable 

for the 26 mm valve. 



Post-Implantation 

Moss, JACC Img 2008;1:15–24 



Paravalvular AR After Implantation 

Moss, JACC Img 2008;1:15–24 



AR index & Prognosis 

JACC 2012;59:1134–41 



Severity of AR 

JACC 2012;60:1438–54 



Evaluation after TAVI 



Mild Paravalvular Leakage 



Severe Paravalular Leakage 



Thank you for your attention. 


