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Echo and Systolic FunctionEcho and Systolic Function

��Global FunctionGlobal Function

��Regional FunctionRegional Function

��Ventricular remodelingVentricular remodeling

��Contractile reserve / ischemia / Contractile reserve / ischemia / 

viabilityviability

��Valve function (MR important)Valve function (MR important)



What Can be measured by Echo?What Can be measured by Echo?

��LVIDd, LVIDs, fractioned LVIDd, LVIDs, fractioned 
shorteningshortening

��LVEDV, LVESV, EF (which LVEDV, LVESV, EF (which 
method?)method?)

��LV mass (method?)LV mass (method?)

��Cardiac output (LVOT Cardiac output (LVOT 
Doppler)Doppler)

��LV dP/dt (MR jet)LV dP/dt (MR jet)



Longitudinal FunctionLongitudinal Function



Sm and cumulative cardiac deathSm and cumulative cardiac death

Wang M et al J Am Coll Cardiol 2003;41:820



Sutherland GR et al. JASE 2004;17:788



2D Strain/Speckle Tracking 2D Strain/Speckle Tracking 

ImagingImaging



Normal AFINormal AFI



Global longitudinal strain as a strong predictor Global longitudinal strain as a strong predictor 

of cardiac events in patients with depressed of cardiac events in patients with depressed 

LV function: a multicenter study (n=144pts)LV function: a multicenter study (n=144pts)

�� GLS reproducibility was GLS reproducibility was 
higher than LV EF (higher than LV EF (--8% vs 8% vs --
13%). 13%). 

�� ROC curve identified a value ROC curve identified a value 
of GLS at of GLS at --9% to predict 9% to predict 
cardiac outcomes with a cardiac outcomes with a 
sensitivity and specificity of sensitivity and specificity of 
81% and 71% (AUC=0.80). 81% and 71% (AUC=0.80). 

�� A value of A value of --9% allowed to 9% allowed to 
determine patients with higher determine patients with higher 
risk of cardiac events (p<0.01)risk of cardiac events (p<0.01)

Mignot A et al EE 2008





Bruch, C. et al. J Am Coll Cardiol 2005;45:1072-1075

Prognostic value of mitral inflow restrictive pattern



Em and cumulative cardiac deathEm and cumulative cardiac death

Wang M et al J Am Coll Cardiol 2003;41:820



Estimation of LV filling Estimation of LV filling 

pressurespressures

Ommen SR et al Circulation 2000;102:1788



Assessing Filling Pressures: Prognostic ValueAssessing Filling Pressures: Prognostic Value

Hillis GS JACC 2004



Pritchett, A. M. et al. J Am Coll Cardiol 2005;45:87-92

Relationships between severity of diastolic dysfunction (DD) (left) and 
left atrial (LA) volume index (right) and survival



LA volume and diastolic dysfunctionLA volume and diastolic dysfunction

Pritchett, A. M. et al. J Am Coll Cardiol 2005;45:87-92



Paulus, W. J. et al. Eur Heart J 2007

Diagnostic flowchart on How to diagnose HFNEF 
in a patient suspected of HFNEF



Flu, W.-J. et al. Eur Heart J 2009 0:ehp343v1-343; doi:10.1093/eurheartj/ehp343

3D Speckle tracking3D Speckle tracking



3D myocardial strain estimation: 3D myocardial strain estimation: 

first results infirst results in--vivovivo

Elen A et al EE 2008



Real Time 3DReal Time 3D



Lang, R. M. et al. J Am Coll Cardiol 2006;48:2053-2069

Volumetric analysis of regional left ventricular (LV) function



� Valvuloarterial impedance (Zva) - global LV load 

Valvuloarterial impedance

Systolic BP + Mean transvalvular G

Zva = 
LV stroke volume index

- Adverse events and symptom occurrence should better 

correlate with the global burden faced by the LV

- HTN pts with AS who develop symptoms have on average 

larger EOA than normotensive pts reffered with the same 

symptoms

- Increased Zva– independent prognostic value for LV 

dysfunction 

Hachicha Z, Dumesnil JG, Pibarot P. in J. Am. Coll. Cardiol. 200Hachicha Z, Dumesnil JG, Pibarot P. in J. Am. Coll. Cardiol. 2009;54;10039;54;1003--10111011

AntoniniAntonini--Canterin F, Huang G, Cervesato E, et al. Hypertension 2003;41:12Canterin F, Huang G, Cervesato E, et al. Hypertension 2003;41:1268 68 ––7272



Hachicha Z, Dumesnil JG, Pibarot P. in J. Am. Coll. Cardiol. 200Hachicha Z, Dumesnil JG, Pibarot P. in J. Am. Coll. Cardiol. 2009;54;10039;54;1003--10111011

- Zva predicts adverse 

outcome in asymptomatic 

patients with at least 

moderate AS  

- Zva >4,5 mm Hg*ml-1 *m2

was associated with a 

significant increase in the risk 

of overall and cardiovascular 

mortality

Valvuloarterial impedance



Future (Continuous) challenges for Future (Continuous) challenges for 

Echocg/ImagingEchocg/Imaging
�� The continuous role of The continuous role of 

echo/imaging as an added echo/imaging as an added 
value to patient carevalue to patient care

�� The continuous The continuous 
identification of important identification of important 
clinical/scientific questions clinical/scientific questions 
((““Curiosity drivenCuriosity driven””))

�� Continuous technological Continuous technological 
development development 
((““TechnoscienceTechnoscience””))

�� Control of quality (individual Control of quality (individual 
and institutional)and institutional)


