Identification through movement analysis of chronic low back pain pathological spinal movements
patterns and their sensibility to change during exercise
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INTRODUCTION: Chronic low back pain (CLBP) is a bio-psycho-social syndrome causing disability. While
there are multiple imaging systems for the anatomical structures, in vivo movement evaluation has scarcely
been performed. ! Our aim was to pilot in a CLBP population a movement analysis protocol developed in
healthy participants?, and verify correlations with pain, disability and treatment effects.

METHODS: We recruited a convenience sample of 10 CLBP patients who were referred for a group exercise
therapy (strengthening, core stability, active stretching and postural re-education) >* We used a non-
invasive optoelectronic full spine evaluation according to a previously developed protocol 2. We analyzed
anterior flexion, lateral bending and rotation movements, and collected Numerical Rating (NRS) and
Oswestry (ODI) scales before and after treatment. We performed a qualitative analysis to identify possible
abnormal movement patterns, that have been quantified through 4 points Likert scales: their inter-
observers repeatability has been checked comparing three operators (1 expert and 2 students). A total
score for each movement has then been calculated as well as its variations with treatment, and correlations
with ODI and NRS.

RESULTS: Comparing normal to pathological patterns (fig 1) we identified the following parameters: for all
movements total Range of Motion, fluidity, symmetry, and pelvis center; we also added for lateral bending
the lumbopelvic rhythm, for flexion and rotation the arrival overdrive, and for flexion the altered
Anticipatory Postural Adjustments. Inter-operators repeatability resulted in a Cohen k 0.21-0.4 in 13% of
parameters, 0.41-0.6 in 47%, 0.61-0.8 in 32% and 0.81-1 in 9%. With treatment, ODI and NRS improved and
the total score decreased in all movements: flexion (p<0.01), bending (p<0.01) and rotation (p<0.0005). We
did not find any correlation with ODI and NRS.

DISCUSSION: In this study we have identified some reliable qualitative patterns of pathological movement
in CLBP that showed to be sensible to treatment, even if not correlated to subjective scales like ODI and
NRS. Future studies should check these preliminary results in wider populations and different treatments,
while a quantification of these qualitative parameters is under development.
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