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Gilles de la Tourette-Syndrome (Tourette-Syndrome, TS) is a complex neuropsychiatric spectrum 
disorder characterized by multiple waxing and waning motor and one or more vocal tics, onset before 
age 21. In many cases behavioral problems are associated. Dopamine receptor antagonists are 
considered the first-line pharmacotherapy for tics.  

Between 1995 and 2004 we investigated 480 patients attending our TS outpatient department. 
Tic severity (STSS) was very mild to moderate in more than 2/3 of patients, marked to very severe in 
less than 1/3. Associated behavioral symptoms were seen in the majority of patients: obsessive-
compulsive behavior (OCB) (80.0%), anger control problems (61.5%), self-injurious behavior 
(44.5%), attention deficit disorder (42.9%), anxiety disorder (37.5%), hyperactivity (30.8%), mood 
disorder (25.6%), sleeping problems (23.3%), and addiction (12.3%). The mean comorbidity score 
was 2.7. 12.7% had a “TS only “. STSS and comorbidity score correlated significantly. 

Pathologically there is strong evidence that structural disturbances of the basal ganglia and 
cortical frontal areas are involved. However, findings from in vivo imaging studies have provided 
conflicting results. We investigated 19 unmedicated men with “TS only” and 20 male control subjects 
using voxel-based morphometry (VBM) and voxel-based magnetization transfer imaging (MTI) to 
investigate differences in grey (GM) and white matter (WM). Our results demonstrated reduced GM 
volumes in the left caudate nucleus, the cingulate gyrus, the left postcentral gyrus, and different frontal 
cortices. For WM volumes, there were changes in richt and left frontal areas, and the medial corpus 
callosum. Using MTI reductions in frontal cortices and the right cingulate gyrus were seen. These data 
further support the hypothesis of an involvement of cortico-striato-pallido-thalamo-cortical circuits in 
TS pathology. 

Pathophysiologically increased dopaminergic neurotransmission has been hypothesised to play 
a role in the pathophysiology of TS. We investigated striatal dopamine transporter binding in 12 TS 
patients using SPECT and 123I-beta-CIT. We found significantly higher relative striatal activity ratios 
in TS compared to normal controls. In addition, we found decreased specific radiotracer binding to 
serotonin transporters (SERT) of the hypothalamus midbrain region in TS patients with OCB. 
Moreover, a negative correlation between the severity of OCB and the degree of SERT binding was 
detected. Our results, therefore, suggest not only an involvement of the dopaminergic system in TS 
pathology, but also an impairment of the serotonergic system. 
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