
 

 

Using multimodal brain imaging and brain stimulation techniques to 

investigate the role played by physiological inhibition in the representation of 

somatomotor maps in Tourette syndrome. 

 
Supervisor(s): Professor Stephen Jackson (School of Psychology) 

Theme: Brain and mental health imaging 

Project description: Tourette syndrome (TS) is a common neurological disorder of childhood onset 

that is characterised by the occurrence of vocal and motor tics, and has been associated with 

alterations in the balance of excitatory and inhibitory signalling within cortical-striatal-thalamic-cortical 

brain circuits that are implicated in movement selection and habit learning. Specifically, TS has been 

linked with the impaired operation of GABA (inhibitory) signalling within the striatum and cortical motor 

areas, and with hyper-excitability of limbic and motor regions of the brain that may contribute to the 

occurrence of tics. 

There is also mounting evidence that TS may be associated with the altered processing of 

somatosensory information, including altered interoception. First, the majority (~90%) of individuals 

with TS report that their tics are often preceded by ‘premonitory sensory phenomena’ that are 

described as uncomfortable bodily sensations that occur prior to the execution of a tic and are 

experienced as a strong urge for motor discharge (hereafter referred to as premonitory urges [PU]). 

Second, it has been suggested that PU may arise in part from heightened sensitivity to somatic 

stimulation. Consistent with this proposal, individuals with TS also often report heightened sensitivity 

to external sensory stimuli, such as irritation due to clothing fabrics, that causes great distress. 

Physiological inhibition associated with GABAergic signalling may play a key role in determining the 

precise neurophysiological response to somatic stimulation and can be studied using converging 

brain imaging/spectroscopy, brain stimulation, and psychophysical methods. This project will aim to 

investigate alterations in physiological inhibition in individuals with TS using one or more of the 

following techniques: ultra-high-field (7 Tesla) functional MRI [fMRI]; GABA-edited MR spectroscopy 

[MRS]; transcranial magnetic stimulation [TMS]; and psychophysical investigation of human 

somatomotor function.  

Lead school: School of Psychology 

 

To apply for a place on the programme you will need to:  

     1. join the open day on 9 January or contact a potential supervisor. If you wish to join the open 

day, please e-mail PI-Beacon@nottingham.ac.uk 

    2. apply online here by 17 January 

    3. on submission send an email to PI-Beacon@nottingham.ac.uk stating your preferred project, 

application ref number and enclose a CV 

 

For any enquiries please email PI-Beacon@nottingham.ac.uk  

 

https://www.nottingham.ac.uk/pgstudy/how-to-apply/research.aspx

