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I. Abstract Body
Objectives: This study aimed to verify the efficacy and safety of Cerebellar repetitive transcranial magnetic stimulation (theta burst stimulation, TBS) and sustained-release 4-aminopyridine (DAP) in multiple sclerosis (MS) patients with (CGA). 

Methods: At baseline patients were randomly assigned at a ratio of 1:1:1 to 2-week of standard physiotherapy combined with cerebellar TBS and placebo (TBS group), DAP and sham TBS (DAP group), or placebo and sham TBS (CTRL group). Afterwards all patients underwent to 2-week of standard physiotherapy. Efficacy (e.g. computerized gait analysis, computerized balance analysis) and safety (e.g. adverse events, MS relapse) data were prospectively collected at baseline and at the end of the study (final visit). 

Results: 21 MS patients with CGA were included in this study; 20 patients concluded the study protocol. At baseline, there was no statistical differences between the 3 groups. One month of standard physiotherapy resulted in improvement of gait ataxia (i.e. increased gait speed, p=0.044) and static balance (i.e. reduced medio-lateral sway in eyes closed condition, p=0.043) in MS patients. Of note, the improvement was significantly greater when cerebellar TBS was combined with standard physiotherapy compared to DAP group and CTRL group (post-hoc p=0.017 and p=0.013 in gait speed and medio-lateral sway, respectively). Adverse events and/or MS clinical relapses were not reported. 

Conclusions: Our data demonstrated that cerebellar TBS is safe in MS patients with CGA and that it induces synaptic long lasting plasticity in the cerebellum, which likely results in clinical gait and balance improvement.
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