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1. Προσπάθεια απεικόνισης ενός τριδιάστατου οργάνου  
σε 1 ή 2  διαστάσεις

2. Παραδοχή ότι η μορφή των καρδιακών δομών είναι 
συμμετρική 

3. Αδυναμία απεικόνισης σύμπλοκων ανατομικών 
δομών, και σχέσης τους στο χώρο    (πχ δεξιά κοιλία)

Περιορισμένη ακρίβεια - Μεγάλη διάρκεια πλήρους μελέτης 

Περιορισμοί συμβατικών ηχωκαρδιογραφικών 
δεικτών
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ΠΑΡΑΜΟΡΦΩΣΗ - STRAIN





Ejection Fraction 

















1. Sensitive to loading conditions for instance mitral 
insufficiency with mild dysfunction means actually great 
loss of EF

2. The term  preserved  could be  misleading confusing and 
mistakenly reassuring

Conclusion I



Intra and  inter observer variability 
relatively unreliable





EF Reproducibility

M. L. Chuang,  et al J ACC 2000;35:477– 84

P. Thavendiranathan et al. J Am Coll Cardiol 2013;61:77–84
A.L. Crowley et al. J Am Soc Echocardiogr 2016;29:1144-54.)



1. Intra and  inter observer variability relatively 
unreliable

2. Unable to display complex anatomical structures - It 
hides structural functional heart  abnormalities

3. Systolic and diastolic dysfunction is often present in 
HEpEF or HErEF

Conclusion II



New Techniques
3D Echo
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Estimation of the volume and functionality 



ROTATION (deg)
ROTATION RATE  (deg/s)

Left Ventricular Rotation

Counterclockwise Top (A)              Base (B)
movement

Clockwise movement



Base

Apex

From Rotation to Torsion

Helical cardiac motion where the top is directed counterclockwise and the base clockwise with 
longitudinal shortening and simultaneous transverse movement (thickening) of their walls



3D STRAIN 
(Wall  Motion Tracking)

Time-strain curves from each of 16 segments 



Longitudinal 
shortening 

Rotation  

Cicumferential
Radial

shortening



HOWEVER



4D Quantification of LV function

Reliable Measurments of LV Geometry and Function



LV Remodeling Index (LVRi)
In Various Conditions by RT-3D Echo  

220 subjects: 
normal athletes 
DCM HOCM

3D:    
Of line 
endocardial and 
epicardial border 
tracing.

Nagueh S, et al. J Am Soc Echocardiogr 2016.



RT-3D Echo-Derived LVRi in Various 
Pathophysiological Conditions

Nagueh S, et al. J Am Soc Echocardiogr 2016.



Clinical Decision Making by 3D Echo



Εκτίμηση συστολικής και διαστολικής 
λειτουργίας

Estimation of Diastolic and Systolic function



Εκτίμηση συστολικής και διαστολικής 
λειτουργίας

Estimation of Diastolic and Systolic function



Estimation of Systolic and Diastolic 
function



Torsion Behavior

Wang J et al,. Circulation 2007;116:2580-86

� Μείωση της  μέγιστη 
ελικοειδής κίνηση κατά 
τη συστολή 

� Μείωση της μέγιστη 
ελικοειδής ταχύτητα 
αποσυσπείρωσης 



Torsion & HF 

Borg et al,. JASE 2009;22:317-20



� A decline in LVEF of >5% to <55% 
with signs and symptoms of HF or a 
decline in LVEF of >10% to <55% 
without signs or symptoms of HF.

Criteria to establish or Confirm a Diagnosis of Cardiac Dysfunction
Cardioncology

L. Oreto, et al. JASE 2012;25:1141-52.

As a decrease in the LVEF of >10 
percentage points, to a value <53%. This 
decrease should
be confirmed by repeated cardiac 
imaging (2 to 3 weeks after the 
baseline).

Expert consensus.  EHJ – Cardiovascular Imaging  2014; 15: 1063–1093



Plana et al. J Am Soc Echocardiogr 2014;27:911-39

PRE
GLS:-19%

POST
GLS:-13%



1. The neurohormonal overactivity is present in all heart 
failure phenotypes been highest on the low ejection 
fraction side and lowest on the high ejection fraction side of 
spectrum

2. Myocardial fibrosis and left ventricular remodelling are 
independent of ejection fraction
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European Journal of Heart Failure 2022





� LV spherical dilation
� Normal or reduced wall 

thickness
� Restrictive transmitral 

patern
� Dyssynchrony 

movement
� Abnormal systolic 

parameters
� Four chamber 

enlargement
� LVEDV>112% EF<45%

Echo findings in HF


