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Recent definitions include a decline in LVEF below the lower limit of normal to <50% 
For analysis of diastolic function, the following should be measured:  
• Ratio of early peak flow velocity to atrial peak flow velocity 
• Deceleration time of the early peak flow 
• Isovolumic relaxation time 
Left ventricular end diastolic diameter should be measured to test for ventricular 
dilatation  
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• “Nowadays, EF is surely only justified as a sole index of 
cardiac function in situations of desperation when 
there are no available quantities calibrated in physical 
units.” 

• “We hope that one day we will no more likely to 
classify patients with heart failure by EF than we 
classify patients with cancer by hemoglobin level.” 

• We would encourage clinicians to include a 
measurement of systolic longitudinal function in their 
reports of routine echocardiograms—especially in 
those patients with LVH. 
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Speckle tracking 

Many unique regional speckle patterns 

These regions of interest (ROI) can be tracked 
through the cardiac cycle, and analysed 



Speckle tracking 



Longitudinal strain 



Radial strain 

Circumferential strain 



Circ Cardiovasc Imaging. 2012; 5: 596–603 



Support Care Cancer 2016; 24:3139-3145 



Circ Cardiovasc Imaging 2010; 3: 249-256 

In the HF population, GLS by speckle tracking is superior to LVEF and other longitudinal 
markers in identifying patients with poor outcome. 
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GLS is a superior predictor of outcome to either EF or WMSI and may become the 
optimal method for assessment of global left ventricular systolic function. 

GLS cut-off value= -12% 
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GLS as early marker of systolic dysfunction 
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Twist and torsion 



Integrative approach 
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RBR is an objective, quantitative, and reproducible 
functional criterion with good predictive value for the 
diagnosis of NCCM as determined by expert opinion 



RBR in anthracycline-treated patients 

Variable OR 95% CI p SN SP PPV NPV 

GLS at 3-month (for each 1%) 1.27 1.04-1.61 .047         

GLS at 6-month (for each 1%) 1.72 1.17-2.52 .005         

GLS ≤ 16% at 3-month 4.83 1.59-21.44 <.001 61% 93% 62% 67% 

GLS ≤ 16% at 6-month 5.81 2.03-16.63 <.001 78% 73% 75% 73% 

RBR at 3-month 2.58 0.81-3.67 .165 10% 100% 100% 61% 

RBR at 6-month 3.31 2.10-5.21 <.001 38% 100% 100% 70% 

GLS ≤ 16% or RBR at 3-month 5.29 1.45-19.36 <.001 57% 93% 86% 76% 

GLS ≤ 16% or RBR at 6-month 9.80 2.61-36.75 <.001 90% 93% 90% 93% 

Guerra, Flori, Capucci et al. submitted 
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Conclusions 

• EF is still the most widespread and clinically used 
parameter for the assessment of left ventricular systolic 
dysfunction 

• EF is still mandatory in order to convey information in a 
concise and direct manner to non-cardiologists, as is the 
only parameter that is universally understood 

• Myocardial deformation offers significant advantages 
over EF in terms of reproducibility, reliability, early 
diagnosis, clinical usefulness, and prognosis 

• Making this technology widespread and routinely used in 
clinical practice is up to us 
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