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New perspectives on impairment-based therapy — potential for recovery of disordered
movement following neurological lesions

The equilibrium point (EP) theory provides a framework for the understanding of sensorimotor
deficits following neurological lesions such as stroke. According to this theory, to balance a given
load, the nervous system shifts the threshold of the tonic stretch reflex (TSRT) and the associated
torque/angle characteristic of the muscle, to a desired joint angle — thus setting the threshold of the
referent limb posture. Muscle activity is subsequently generated depending on the deflection of the
actual limb posture (affected by gravity and external forces) from the referent one. Muscle
relaxation occurs when the threshold is shifted completely outside of the biomechanical joint range.
In adults and children with central nervous system lesions, the regulation of the TSRT is disrupted
due to altered input onto motoneurons from descending and segmental pathways. Evidence shows
that after neurological lesions, the TSRT may abnormally lie within the biomechanical range of the
joint at rest and that the regulation of the TSRT is limited to a smaller joint range, leading to
atypical activation of the muscle in specific joint ranges during passive and active movements.
However, in these same patients, movements made in angular zones within the limits of TSRT
regulation may be characterized by normal patterns of muscle activation. This suggests that TSRT
is an indicator of sensorimotor dysfunction and that recovery of sensorimotor function may depend
on treatments that increase the TSRT range of regulation. Results of several studies suggest that
increasing the TSRT is possible in targetted joints using different therapeutic approaches.
Increasing TSRT regulation is a promising therapeutic approach that may lead to the restitution of
pre-morbid movement patterns in people with stroke and other neurological problems.
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