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Introduction: Muscle overactivity, including spasticity and spastic cocontraction (SCC), is
an involuntary motor unit recruitment that contributes to spastic paresis and motor
impairment.! Recent evidence suggests that SCC contributes to limited active elbow
extension and motor impairment. SCC is therefore of interest as a factor restricting
movement.? AbobotulinumtoxinA ([Dysport®] aboBoNT-A) is indicated for the symptomatic
treatment of focal spasticity in upper limbs in adults. However, only a few studies have
examined the effects of aboBoNT-A on SCC and its link with active function in the upper
limb.3* This communication aims to present a multimodal protocol designed to: i) evaluate
the effects of aboBoNT-A injections in elbow flexors on movement facilitation and SCC
during active elbow extensions in poststroke patients, and ii) investigate the central
mechanisms involved in aboBoNT-A—induced plasticity over time.

Methods: This protocol includes 40 chronic, poststroke patients able to actively extend the
paretic elbow with an indication requiring injection of aboBoNT-A in elbow flexors, and
compares patients with age-matched healthy controls. Patients attend 6 standard-care visits
(TO:T5) and 5 inter—aboBoNT-A injection visits (I1:15) (Figure). At each visit, patients
perform a multimodal motor assessment including clinical and instrumental evaluation during
repetitive active elbow extensions. Movement limitation is assessed through 3D kinematics of
the upper limb, elbow SCC through electromyography, and cortical activity through
electroencephalography.

This protocol offers the unique opportunity to investigate the link between SCC and
limited active movement throughout the theoretical maximal period of aboBoNT-A efficacy
and over repeated injection cycles. This study may offer clinical and fundamental
implications for improving diagnosis and identifying aboBoNT-A—induced central plasticity
associated with improved active motor function.

Keywords: Stroke; Muscle overactivity; Spasticity; Spastic cocontraction; Upper extremity;
Botulinum toxin

References

1. Gracies J-M. Pathophysiology of spastic paresis. II: Emergence of muscle
overactivity. Muscle Nerve. 2005;31(5):552-571.

2. Chalard A, Amarantini D, Tisseyre J, Marque P, Tallet J, Gasq D. Is spasticity or
spastic cocontraction of the elbow flexors associated with the limitation of voluntary
elbow extension in adults with acquired hemiparesis? Ann Phys Rehabil Med.
2018;61:e439.

3. Gracies JM, Brashear A, Jech R, et al. Safety and efficacy of abobotulinumtoxinA for



hemiparesis in adults with upper limb spasticity after stroke or traumatic brain injury:

a double-blind randomised controlled trial. Lancet Neurol. 2015;14(10):992-1001.
4, Gracies J-M, O’Dell M, Vecchio M, et al. Effects of repeated abobotulinumtoxinA
injections in upper limb spasticity. Muscle Nerve. 2018;57(2):245-254.

T0 T1 T2 T3 T4
2 weeks 2 weeks 2 weeks 3 weeks 3 weeks 3 weeks 3 weeks 2 weeks
I < . I < - < > I < < < < I 18 weeks 18 weeks
T 1 2 B 4 I5 T T
aboBoNT-A injection aboBoNT-A injection aboBoNT-A injection

Fig. Study design showing standard-care visits at TO, T1, T2, T3, T4, and T5 (blue boxes),
aboBoNT-A injections at T1, T3 and T4 (red arrows), and inter—aboBoNT-A injection visits
at I1, 12, 13, 14, and I5.
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