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Stages of AS

Nishimura et al. JACC 2014



Case Report

Male, 68 years old

BSA: 2.02m2, BMI: 23.6Kg/m2

BP: 130/85mmHg, HR: 55bpm

• Hypertension

• Diabetes Mellitus

• Hypercholesterolemia

• Coronary Artery Disease  - CABG

 Creatinine: 106μmol/L (1.20mg/dl)

eGFR: 48mL/min/1.73 m2

 Chronic Obstructive Pulmonary Disease

 Peripheral Vascular Disease

 Heart Failure: (NYHA class III) 

 Angina: no

Log Euroscore I: 25%

B-blockers

ACEi

Diuretic

Statin

Antiplatelet

Insulin



Aortic Stenosis: Severe?





LVOT CSA= 0.785 x diameter LVOT2

SV= LVOT CSA x LVOT VTI

SV index= SV/BSA

Zva= (systolic BP + mean pressure gradient) / SV index 

AVA= SV / Ao VTI   (continuity equation)

AVA index= AVA/BSA

SV: 68ml
SVi: 34ml/m2

Zva: 5.90mmHg/ml/m2

AVA: 0.74cm2

AVAi: 0.37cm2/m2

2D TTE



Low flow - low gradient severe AS with preserved LVEF

• SVi ≤ 35 ml/m2 

• MPG ≤ 40mmHg  

• AVAi < 0.6cm2/m2

• LVEF ≥ 50% 



Adda et al. Circ Cardiovasc Imaging 2012



Global Longitudinal Strain



GLS: -13%



Low dose Dobutamine Echocardiography 

At Stress
AVA peak: 0.81cm2

SV peak: 80ml
Ejection time peak: 0.330sec
Q peak: 242ml/sec

At rest
AVA rest: 0.74cm2

SV rest: 68ml
Ejection time rest: 0.370sec
Q rest: 183.78ml/sec

AVA proj: 0.89cm2

AVA proj index: 0.44cm2/m2



Clavel et al. JACC: Cardiovasc Im 2013



AVC: 1961 AU

AVC index: 763 AU/m2

AVC density: 405 AU/cm2

Aortic Valve Calcium



Clavel et al. JACC 2013



Clavel et al. JACC 2013
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Ng et al. Circ Cardiovasc Imaging 2010





MDCT AVA planimetered

Planimetered AVA: 
0.81cm2



Anatomic Aortic Valve Area

Saikrishnan et al. Circulation 2014





3D TEE AVA planimetered

AVA: 0.86cm2



3D TEE LVOT planimetered area

LVOT area: 4.38cm2



Diagnostic Algorithm

Severe AS low-flow low-gradient with preserved LVEF

1. Symptoms

2. Hypertension

• Should be treated. Echo after normalization of BP

3. Stenosis Severity

 Look at the left ventricle (size, remodelling, function-GLS)

 Look at the global afterload (Zva)

 Low-dose Dobutamine stress echo (AVA projected)

 MDCT : Aortic valve calcium load (Agatston)

 3-Dimensional LVOT area (Fusion AVAi)

 AVA planimetry on 3D Imaging 

Pibarot, Clavel. JACC 2015
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