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Tourette syndrome (TS) is a fascinating disorder, being at
the cross-roads of a neurological movement disorder and a
neuropsychiatric disorder; in many cases, the movements
and vocalizations are not entirely beyond a patient’s volun-
tary control and some of its features share similarities with
the symptoms of obsessive—compulsive disorder and/or the
stereotyped movements associated with autism spectrum
disorder. An interesting feature is the often intricate link
between the type and pattern of an affected individual’s
tics with his or her environment. A classic example is that
tics may be ‘contagious’: many persons with TS have had
the experience at TS patient association meetings of a ten-
dency to adopt tics they see in others. Also, many affected
individuals can distinguish between situations that clearly
tend to trigger their tics versus other situations in which
they may be largely tic-free. The difference in presenta-
tion between the two settings can often be striking and this
may confuse parents and teachers, leaving them sometimes
wonder to what extent the so variable behavior should be
seen as a ‘disorder’. That is exactly why explaining to fam-
ilies and school personnel the changing nature of tic symp-
toms over time and across settings as a hallmark of TS is
such an important element of treatment.

As is the case with most neuropsychiatric disorders, our
understanding of the etiology and pathophysiology of TS
is far from complete. Indeed the history of the prevailing
views of TS over the past century is almost as fascinating
as the disorder. An excellent read on the changing views on
TS is provided in Howard Kushner’s book A cursing brain?
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[1]. Especially the section reviewing the work of Marga-
ret Mahler on tics in children is as far away from modern
views as possible, in that she indicated that it were mothers
who interfered with their children’s motor expression, as a
consequence of which the children were unable to assert
normal control over their motor activities.

Nowadays, TS is viewed as a largely hereditary disorder,
with genes interacting with environmental factors such as
pregnancy and delivery complications, psychosocial stress
later in life and possibly infections [2]. Since long, TS has
been associated with fronto-striatal-thalamic abnormali-
ties. The fronto-striatal circuit, which comprises reciprocal
connections among the striatum, thalamus, and prefrontal
areas, is critical to cognitive control. Five basal ganglia
loops have been outlined [3], which when dysfunctional,
have motor and/or cognitive implications, with the sen-
sory-motor loop (sensory-motor and supplementary motor
cortex; dorsolateral putamen; ventrolateral globus pallidus
and ventrolateral thalamus) primarily being affected in
TS [4]. Functional structural and diffusion magnetic reso-
nance imaging (MRI) have also pointed to immature and
anomalous patterns of functional and structural connec-
tivity in resting state networks such as the default mode
network [5, 6]. Resting-state functional connectivity MRI
has implicated deviation of connectivity in the fronto-pari-
etal network, important for online adaptive control [7, 8].
Although TS has classically been linked to dopamine dys-
functioning, recent studies have pointed to the involvement
of other neurotransmitter systems, most notably glutamate
(see [8] for a review).

At least five current major limitations hamper the field
of brain imaging studies in TS: (1) there has been a strong
focus on TS in adults with underrepresentation of studies
in children and adolescents with TS; (2) there is a lack of
longitudinal MRI studies; (3) the potentially confounding
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effects of comorbidity have insufficiently been taken into
account; (4) studies have mostly used very small sam-
ple sizes; and (5) metabolic imaging studies have been
extremely scarce so far. Regarding the importance of
developmental stage, indeed, the review by Gerard and
Peterson [9] has pointed out the major divergence in find-
ings between adult and child studies of TS. For example,
reduced caudate volume in children with TS has been
found while there is increased caudate volume in adults
with TS. Only longitudinal studies, beginning in childhood,
of the course of TS allow compensatory changes and mark-
ers of illness persistence to be identified.

Scientific progress has been slow, compared to other
disorders such as ADHD and autism spectrum disorders,
largely due to a lack of collaborative large-scale stud-
ies. Luckily, in Europe and world-wide, TS has entered a
new era of collaboration. At least three major collaborative
efforts are ongoing within Europe. This issue of European
Child and Adolescent Psychiatry describes the set-up of the
Tourette International Collaborative Genetics (TIC Genet-
ics) study, a USA-European collaboration aimed at identi-
fying genes associated with TS (see the article “The Tou-
rette International Collaborative Genetics (TIC Genetics)
study, finding the genes causing Tourette syndrome: objec-
tives and methods” in this issue). Other ongoing studies
include the European Multicenter Tics in Children Studies
(EMTICS), investigating the interplay between environ-
mental triggers, the immune system, and genetic factors in
association with tic onset and exacerbations [10] and TS-
EUROTRALIN, a major collaborative interdisciplinary effort
investigating genetics, neuroimaging, and animal models
of TS. Collaborative studies are of eminent importance to
advance progress in the field of TS. These are indeed fas-
cinating times for improving our understanding of TS, with
the ultimate goal of developing better treatments to affected
children and their families.
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