
NUOVE TECNOLOGIE 
ECOCARDIOGRAFICHE 

NELLA VALUTAZIONE DELLA 
CARDIOPATIA ISCHEMICA 

ACUTA E CRONICA

ANTONELLO D’ANDREA
UOC Cardiologia ed UTIC – PO Umberto I° Nocera 

Inferiore (ASL Salerno)

CAMPUS CUORE
14 APRILE 2023



“UNMET NEEDS” dell’Eco nella CAD



Visual  evaluation  of wall motion only assesses 
radial deformation of the myocardium and it is well 

known that myocardial contractility consists of 
thickening, shortening and twisting.

Need for more sensitive parameters of LV 

dysfunction to detect early abnormalities

Quantify Myocardial Function



Rilevanza clinica delle variazioni

 DTSVS >10%  FEVS >0.10

VOLUMI VENTRICOLARI

VARIABILTA’ INTRAOSSERVATORE 4 a 6 %

VARIABILITA’ INTEROSSERVATORE 8.5% VTD 16,5% VTS

Una VARIAZIONE 15% per VTS

25%per VTD

è necessaria per considerare la variazione di rilevanza clinica

10 PUNT Iper FE



Funzione  Regionale



Limiti nella Valutazione della 
RWMA

• Thetering o Dissinergie 
preesistenti

• Ima non transmurali                          Dissinergia 
assente

• Subottimale qualità delle immagini

• Cardiomiopatie anche in fase iniziale

• Rotazione e traslazione cardiaca

• Condizioni di precarico e postcarico

Se ipercinesia compensatoria

nei territori normocontrattili

e normale ecoriflettenza e

spessore: evento acuto



Eco: Operatore Dipendente!!

Cinesi Segmentaria del Ventricolo Sinistro



Determinants Of Cardiac Output
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Determinants of Cardiac Output:  

PRELOAD
Amount of stretch of the ventricular 

myocardium prior to contraction

Preload = ventricular filling or volume1. Central venous pressure 
(CVP) = right atrial pressure.

2. Pulmonary capillary 
diastolic wedge pressure 

(PCWP) = LVEDP



Determinants of Cardiac Output       

AFTERLOAD

The load that a ventricle must overcome 
while it contracts during ejection



Ef in decision making
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Doppler LV Stroke Volume
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Myocardial Function
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Gray Scale Velocity Estimation

Velocity is estimated as a shift of each object divided by time 

between successive frames (or multiplied by Frame Rate)-->     

2D velocity vector: (Vx, Vy) = (dX, dY) * FR
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Angolo – Indipendente !Angolo – Dipendente !











(JASE 2007;20:681-689.)



After “Successful” Correction

G. Di Salvo – A. D’Andrea - Clinical Science 2007 Aortic Stiffness

Age at repair
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Pressure-Volume Loop

• As the heart is pumping blood into the

circulatory system it is performing work on

the blood for every beat. This work is often

denoted the stroke work. The stroke work

can be explained as the area of the pressure-

volume loop



Pressure-Volume Loop
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• The segmental strain – LV pressure area

provides a surrogate for the work

performed by each segment, as LV

pressure does not fully explain the force

developed by each segment.

Strain – LV Pressure Area





Myocardial Work: Metodologia



Myocardial Work: Metodologia



MYOCARDIAL WORK

• A bull’s eye with the segmental myocardial

work values and global values are 

provided. Work is evaluated from Mitral

Valve Closure (MVC) to Mitral Valve 

Opening (MVO), in other words: 

mechanical systole including isovolumetric

relaxation (IVR). 



Constructive work: work performed by a 

segment during shortening in systole adding

negative work during lengthening in IVR 

•



• Wasted work: negative work performed by a 

segment during lengthening in systole adding

work performed during shortening in IVR 



• Myocardial work efficiency: constructive

work divided by the sum of constructive and 

wasted work (0-100%) 



• Myocardial Work values

• Assuming normal systolic pressure

(120 mmHg) and normal global

longitudinal strain (-20%) Myocardial

Work will be approximately 2400 mmHg%.

• With all segments contracting during

systole the Myocardial Work Efficiency

will be 100%.

MYOCARDIAL WORK



SANO SEDENTARIO



SANO SEDENTARIO





HCM
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STENOSI AORTA CON 

BUONA FE





VALIDAZIONE Press. INVASIVA -

SONOMICROMETRIA



CORRELAZIONE WORK –

METABOLISMO PET FDG





CRT OFF

CRT ON



The addition of CW > 1,057 mm Hg% and WW > 384 mm 
Hg% to a baseline model including clinical, 

echocardiographic, and conventional dyssynchrony
parameters significantly increased the model power to 

predict CRT response



DILATATIVA CON BBS



BBS 



Ischemia Anteriore
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Ischemia-necrosi laterale



Myocardial Work: Metodologia

SCA Inferiore



Myocardial Work: Metodologia

SCA Inferiore: sede necrosi



Myocardial Work: Metodologia

SCA Inferiore: zona remota





Myocardial Work and NSTEMI









• An increase in afterload may lead to

reduced strain while the myocardial

work may be preserved or even

increased.

• Myocardial Work can be seen as a less

load dependent measure of LV function

than mere strain.

MYOCARDIAL WORK



Se il lavoro nobilita l’uomo..



…IL MYOCARDIAL WORK 

NOBILITA..LO STRAIN!


