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•Many echocardiographic criteria

 

evaluating inter-

 

and intra-ventricular dyssynchrony have

 
been proposed. 

•At the present time, there is no consensus

 

about which echocardiographic parameters 
may best determine

 

baseline dyssynchrony and which of these can predict

 

response to 
CRT. 

•The majority of studies on the evaluation

 

of inter-

 

or intra-ventricular delay was not 
randomized

 

and enrolled limited patient populations with short

 

follow-up
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Effects of CRT on overall
mortality and mode of death:
a meta-analysis of
randomized controlled trials 
Rivero Ayersa et al EHJ 2006
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failure and LBBB in Europe. 
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equals €7.5 billion, which could be a complete waste of 
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people. 
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Usefulness of tissue Doppler velocity and strain 
dyssynchrony for predicting LV reverse remodeling 

response after CRT.
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Yu et al Am J Cardiol 2007
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Not the same cycle
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An initial positive deflection of the 
Sm velocity that occurs during the 
QRS reflects the ICT.
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inability to align the Doppler cursor 
parallel to the LV segment 
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There may be no clearly defined 
peak Sm and, therefore, the Q wave 
to onset of Sm velocity can be used
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Thin or infarcted myocardial 
segments may also potentially 
impact the accuracy of the time to 
onset or time to peak Sm. 



 

Although DTI-derived Sm velocities 
can be obtained at the LV base in 
nearly all patients, it may not be 
possible in the mid-LV segments. 



 

It also remains to be established 
how many LV segments should be 
analyzed for determining the extent 
of LV dyssynchrony.
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Furthermore, the DTI Sm velocities 
recorded in apical views reflect 
longitudinal shortening and do not 
reflect circumferential LV 
contraction. 



 

Excellent temporal resolution 


 

Limitation


 

Not the same cycle


 

An initial positive deflection of the 
Sm velocity that occurs during the 
QRS reflects the ICT.



 

inability to align the Doppler cursor 
parallel to the LV segment 



 

There may be no clearly defined 
peak Sm and, therefore, the Q wave 
to onset of Sm velocity can be used



 

Thin or infarcted myocardial 
segments may also potentially 
impact the accuracy of the time to 
onset or time to peak Sm. 



 

Although DTI-derived Sm velocities 
can be obtained at the LV base in 
nearly all patients, it may not be 
possible in the mid-LV segments. 



 

It also remains to be established 
how many LV segments should be 
analyzed for determining the extent 
of LV dyssynchrony.



 

Furthermore, the DTI Sm velocities 
recorded in apical views reflect 
longitudinal shortening and do not 
reflect circumferential LV 
contraction. 



Color –
 

Coded 
TDI in CRT

 

Color –
 

Coded 
TDI in CRT

JASE 2008



Color –
 

Coded 
TDI in CRT

 

Color –
 

Coded 
TDI in CRT

JASE 2008







Normal Dyssynchrony

Echocardiographic Evaluation of CRT:
 Intraventricular dyssynchrony as assessed by Tissue 

Doppler Imaging
 

Echocardiographic Evaluation of CRT:
 Intraventricular dyssynchrony as assessed by Tissue 

Doppler Imaging

Difference in septal-lateral time-to-peak TDI, cut-off > 60 ms
Yu et al Am J Card 2002



Normal Dyssynchrony

Echocardiographic Evaluation of CRT:
 Intraventricular dyssynchrony as assessed by Tissue 

Doppler Imaging
 

Echocardiographic Evaluation of CRT:
 Intraventricular dyssynchrony as assessed by Tissue 

Doppler Imaging

Difference in septal-lateral time-to-peak TDI, cut-off > 60 ms
Penicka et al Circ 2004

Bax et al Am J Card 2003
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A novel tool to assess systolic asynchrony and 
identify responders of CRT
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 (Yu et al JACC 2005 )
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A cut-off value for SDI C 
5.6% has been

found as evidence of 
intraventricular 
dyssynchrony

predicting CRT response



LV deformation LV deformation 

(1) Longitudinal deformation: From base to apex.

(2) Radial deformation: Perpendicular to epicardium

 

and to the longitudinal axis.

(3) Circumferential deformation: Perpendicular to

 

radial and longitudinal axes.
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Assessment of Left Ventricular Dyssynchrony by 
Speckle Tracking Strain Imaging 

Assessment of Left Ventricular Dyssynchrony by 
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In the midventricular short-axis images, 
RS by

 

speckle tracking was possible in 
90% of 1,896 attempted

 

segments. The 
lesser feasibility for assessment of LS

was due to nonvalid tracking at the 
apical segments,where 30% of the 
segments had to be discarded.

Delgado et al JACC 2008
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Dyssynchrony

 

imaging map by 3D speckle

 

tracking. Parametric

 

Imaging (lower left) and

 

polar 
map (centre)

 

displaying regional colour

 

coded time delays of

 

displacement of the entire

 

left 
ventricle based on 3D

 

speckle tracking,

 

identifying a post systolic

 

shortening (PSS) event

 
located at inferior septal and

 

inferior wall. End-systolic

 

and end-diastolic volumes,

 

as well as 
ejection fraction

 

based on 3D measurements

 

are also presented at the

 

same time. Regional 
curves

 

of longitudinal

 

displacement can also be

 

seen



Am J

 

Cardiol 2010;xx:xxx

Article in press
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Heart Failure Disease Management Program
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Optimization of AV and VV-
 

delayOptimization of AV and VV-
 

delay

(1) the AVD is programmed before V-V delay 
(2) the optimal V-V delay that results in 
maximal hemodynamic improvement is likely LV 
before RV pacing and at an average interval of 
20 to 40 milliseconds; 
(3) V-V delays greater than 40 milliseconds are 
uncommon regardless of the ventricular pacing 
sequence; and 
(4) simultaneous BIV pacing may be the best 
mode in some patients. 
Thus, optimal V-V delay programming of CRT 
devices represents another emerging 
application of echocardiography. 
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echocardiography in predicting LV reverse remodelling and 
functional improvement after CRT (Rochi et al EHJ 2009) 
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