
 

Ataxia UK, 12 Broadbent Close, London N6 5JW 
Office 020 7582 1444      Helpline 0800 995 6037      office@ataxia.org.uk     www.ataxia.org.uk 

Co-chairs: Richard Brown and William Littleboy   Chief Executive: Sue Millman 
Patrons: Kim Wilde       Dom Joly      Paul Coia       Prof Bob Williamson      Jamie Raven      James Moore 

Ataxia UK is a Charity registered in Scotland (SC040607) & England & Wales (1102391); & Limited Company 
(4974832) 

Research project:  
 

Motor and cognitive outcomes of non-invasive transcranial alternate current 
stimulation by entrainment of cerebellar oscillations 

 
Principal researchers: Dr Barbara Borroni, Department of Clinical and Experimental 

Sciences, University of Brescia, Brescia (Italy) 
 
Scientific Summary  
  
Transcranial alternative current stimulation (tACS) is a non-invasive brain stimulation 
technique, which is thought to modulate physiologically relevant brain oscillations by a 
desired frequency. Cerebellar ataxias are characterised by loss of Purkinje cells, which 
have been shown to oscillate in the gamma frequency band (30-80Hz) (Zhurhaj et al., 
Eur J Neurosci, 2005).  
 
In this study, the Dr Borroni and colleagues will evaluate whether a single 60 minute 
session of cerebellar tACS at gamma frequency (50Hz) is superior to cerebellar tDCS or 
sham treatment at improving motor and cognitive outcomes. They will perform a triple-
cross over study, with all patients receiving tACS, tDCS or sham treatment in a 
randomized order.  
 
The researchers will use two clinical rating scales to assess the treatments: the scale for 

the assessment and rating of ataxia (SARA) and the international cooperative ataxia 
rating scale (ICARS). They will also use wearable sensors so that they can measure 

more subtle changes in ataxia. In particular, they will look at changes in participant’s 
steps and the smoothness of movements.  

This study will help determine whether tACS could be a more effective brain stimulation 

technique for ataxia for use in future trials. 

 
Lay Summary  
 
In a previously funded project, Dr Borroni and colleagues completed a trial assessing a 

brain stimulation technique called transcranial direct current stimulation (tDCS) in people 
with ataxia. tDCS is a non-invasive and portable technique where a low electrical current 
is applied to a person’s scalp and is thought to work by stimulating cells of the nervous 
system. The trial showed that tDCS treatment led to an improvement in clinical rating 
scales used to measure ataxia. 

In this project, Dr Borroni and colleagues will research a different type of non-invasive 
brain stimulation called transcranial alternating current stimulation (tACS). This uses the 

same machine that was used in the team’s previous study, but the electrical current is 
applied in a different way.  
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The aim of the study will be to evaluate the effect of tACS on movement in people with 
ataxia to identify a possible rehabilitation method. The researchers propose that tACS 

could potentially be a more effective brain stimulation technique than tDCS. This is 
because tACS can synchronise the patterns of electrical activity that are produced by 

brain cells.   

The researchers plan to enroll people with a diagnosis of neurodegenerative ataxia from 

their clinic in Italy. Participants will be put into three treatment groups: the first group will 
be given tACS, the second group will be given tDCS, and the third group will be given a 
placebo treatment. After the groups have received their first treatment, they will be given 

a different treatment after one week and a third treatment after a second week, meaning 
that study participants will receive all three treatments. This is known as a crossover 

study. 

The researchers will use two clinical rating scales to assess the treatments: the scale for 

the assessment and rating of ataxia (SARA) and the international cooperative ataxia 
rating scale (ICARS). They will also use wearable sensors so that they can measure 
more subtle changes in ataxia. In particular, they will look at changes in participant’s 
steps and the smoothness of movements.  

This study will help determine whether tACS could be a more effective brain stimulation 

technique for ataxia for use in future trials. 

 
For more support or information please contact:  
Ataxia UK, 12 Broadbent Close, London, N6 5JW 
Website: www.ataxia.org.uk.   
Helpline: 0800 995 6037 Tel: +44 (0)20 7582 1444   
Email: helpline@ataxia.org.uk.   
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