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Spatiotemporal analysis of myocardial motion to detect disease specific patterns:  
Application to LBBB and CRT in an experimental swine model 

Purpose: To optimally study specific changes in myocardial motion induced by cardiac abnormalities and to detect clinically relevant parameters to describe them. Statistical atlases provide novel possibilities for inter- 
and intra-subject comparison. We investigated this for the quantification of subtle changes in motion patterns induced by pure LBBB and CRT.  

Conclusions:   Constructing a spatiotemporal atlas of motion allows 
the identification of the timing and location of changes induced by specific 
pathologies and their therapies. In pure LBBB/CRT, systolic parameters are 
not providing helpful information whereas IVC information is most relevant 
to assess abnormalities.  
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Methods: 

LBBB was induced in 8 pigs (34±3kg) with no structural disease using 
radiofrecuency ablation. Then, CRT was performed at 3 different interventricular 
delays:  VV-30, VV0 and VV+30. 

LBBB widened QRS (52±2ms vs 80±6ms, p<0.01). The biggest change from baseline was observed during the isovolumic contraction 
(IVC) period (specifically in the septum) and during early filling whereas only small spatiotemporal changes were seen during the ejection.  
In all pigs, a specific early-systole abnormal motion (septal flash) of the septum was observed on the spatiotemporal maps of Vr (Fig1-top). 
Quantifying the difference to baseline confirmed this observation (standard deviation over the septum, Fig1-bottom) and allowed comparing 
pacing-induced improvements.  

Results: 
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2) Quantification of motion (displacement, velocities) = speckle tracking 1) Experimental protocol: induction of LBBB + CRT pacing 
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Myocardial radial velocity (Vr) was obtained from shorts-axis 2DUS views at papillary muscles level, using 2D speckle-tracking. After 
spatiotemporal alignment of the extracted curves (reorientation and matching of physiological events), changes in motion and deformation were 
quantified against baseline, at each location in time and space.  
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M-mode (baseline and LBBB) showing the apparition of SF. 

2) How to quantify them? 

1)  Where changes happen? 
a.  Time 
b.   Space 

Electroanatomical mapping at LBBB 
(CARTO, Biosense Webster, US) 


