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Quantification of changes in motion induced by CRT using a novel pattern-analysis technique? 

Purpose: To learn the representation of a given abnormal motion pattern from a population and compare individuals to it, with application to quantify motion pattern changes induced by CRT. Current quantification 
methods do not allow pattern analysis, due to limited observations (in time or space) and the lack of a general comparison framework. 

Conclusions:   We showed the potential of our method for grading 
different stages of motion abnormalities and comparing subjects to 
a given abnormal pattern, with direct application to quantify CRT-induced 
changes. 
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Methods: Each subject is represented by a 2D map of local motion abnormalities, obtained from 2DUS (4ch) and a statistical atlas 
of myocardial motion built from 21 healthy volunteers (30±5y, 14male). Our method characterizes a given abnormal motion 
pattern as progressive impairments of normal motion. It estimates a representation space for the abnormal pattern from 
a set of patients with varying grades of the same disease, and compares individuals 1) to the training population using a 
mapping mechanism (dV) and 2) to normality using a distance along the estimated space (dH).  
The method was applied to 87 CRT candidates (68±9y, 64male) with pacing OFF, ON, and 12M follow-up. Specific early-systole 
abnormal motion was visually observed on 56 patients at OFF (septal flash, SF), 50 of them being used as training population. 

SF patients significantly get closer to normality at ON and FU (dH=60.0±27.5 OFF vs 32.4±19.9 ON, p<0.001 and 33.5±17.3 
FU, p<0.001), and the pattern significantly changed (dV=10.1±5.5 OFF vs 32.5±15.6 ON, p<0.001 and 34.0±16.6 FU, 
p<0.001). Non-significant changes were found for patients without this pattern, for both distances dH and dV. Medians for healthy 
volunteers were dH=12.7 and dV=16.7 (dashed line). 

Results: 
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1) Representation of abnormal motion = patient vs. normals 
Radial"velocity"(mm/s)"

2) Representation of abnormal motion PATTERNS 

b) Distance computation / comparison 
. Distance to the abnormal pattern 
. Distance to normality 

= 6 with SF + 31 without SF + 21 healthy volunteers. 
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a)  [manifold] learning from a given population  
= 50 CRT candidates with a given pattern (septal flash, SF) 
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