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AVAi= 0.36 cm2/m2

SVi= 27.4 ml/m2

AVAi= 0.35 cm2/m2

LF LG SAS

LVEF ≥50% LVEF <50%

SVi= 33.9 ml/m2

MPG= 32 mmHg MPG= 28 mmHg 



Nishimura et al. Circulation 2014; in press



Low-Gradient AS: survival analysis

Ozkan et al. Circulation 2013;128:622-631
Mohty et al. Circulation 2013;128:S235-42
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Nishimura et al. Circulation 2014; in press



Pathophysiology 
of adverse outcomes in AS

Imbalance between

 LV hemodynamic load

Aortic valve obstruction

Elevated arterial pressure

 LV capacity to overcome the increased load

Pibarot P, Dumesnil. JACC 2012;60:169-80



Multimodality Imaging 
for AS diagnosis

Saikrishnan et al. Circulation 2014



AS: which aortic valve area

Saikrishnan et al. Circulation 2014



Anatomic aortic valve area

Gaspar et al. JASE 2012
Myerson. J Cardiovasc MR 2012

3D Echo MRIMDCT



Pressure Recovery - Energy loss index

Pibarot. Circulation 2013;127:1101-4

ELI=[(AVA×AA)/(AA−AVA)]/BSA

Becomes particularly relevant in patients with moderate to severe AS and small aortas, in whom 

measurement of AVA by Doppler echocardiography may lead to overestimation of severity



Energy loss index

value <0.6 cm2/m2 was used as the cutoff for diagnosing severe AS by ELI

ELI improved the prediction of aortic valve events by 13% (95% confidence interval 5–19)

Pibarot. Circulation 2013;127:1101-4



MDCT
valve calcification

Kamperidis  et  al.  AJC 2014



Aortic valve calcification in AS

Aggarwal. Circ Cardiovasc Imaging 2013



Aortic valve calcification in AS

Clavel. JACC Vol. 62, No. 24, 2013



Afterload in AS

Pibarot. Circulation 2013;127:1101-4



Valvulo-arterial impedance

Katsanos et al. JASE 2013
Zito et al. AJC 2011
Lancellotti et al. Heart 2010



Severe AS
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Herrmann HC et al. Circulation 2013;127:2316-26

Adda J et al. Circ Cardiovasc Imaging 2012;5:27-35

TYPES OF SEVERE AORTIC STENOSIS



Pibarot et al. JACC 2012;60:1845-53

LV remodeling



Pibarot et al. JACC 2012;60:1845-53

Stress Echo
Classical low-flow low-gradient AS



Flow reserve: 
impact on decision making

Group I : Contractile reserve on DSE

Group II: No contractile reserve on DSE

Monin et al. Circulation 2003;108:319-24



Stress Echo
Paradoxical low-flow low-gradient AS

Low dose dobutamine stress Echocardiography

Clavel et al. JACC Cardiovasc Im 2013



Pibarot. Circulation 2013;128:1729-32

Paradoxical low-flow low-gradient AS



Pibarot P et al. JACC 2012;60:169-80
Blessberger et al. Heart 2010;96:716-722

Systolic function in AS



Global longitudinal Stain & 
Strain rate in AS

Ng et al. EHJ 2011



Adda. Circ Cardiovasc Imaging. 2012;5:27-35



GLS in AS
preserved LVEF

Yingchoncharoen. Circ Cardiovasc Imaging. 2012;5:719-725



Kamperidis et al. ACC.14

GLS in AS
Low-Gradient & preserved LVEF



Myocardial fibrosis in AS

Pibarot et al. JACC 2012
Hermann et al. JACC 2011



MRI for fibrosis

Hermann et al. JACC 2011



Myocardial fibrosis in AS

Higher fibrosis  worse survival after AVR

Azavedo et al. JACC 2010
Milano et al. J Thorac Cardiovasc Surg 2012



BNP in AS

BNP
BNP 

ratio

Asymptomatic –pr EFTotal population

Clavel et al. JACC 2014 in press



Pibarot et al. JACC 2012



Pibarot et al. JACC 2012

Forward Flow                  - SVi <35ml/m2

Stress echocardiography   - Projected AVA <1cm2

LV remodeling             - Concentric remodeling or hypertrophy



AS: New in diagnosis

Pibarot et al. JACC 2012

Low Flow

Low Gradient



Ε υ χ α ρ ι σ τ ώ



BNP in AS

Clavel et al. JACC 2014 in press


