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Abstract
Epilepsy is increasingly recognized as an important association
with tic disorders and Tourette syndrome in children. Previous studies
reported the overall prevalence of Tourette syndrome was around 1%
in children. Epidemiological studies showed evidences of increased
neuropsychiatric comorbidities of Tourette syndrome including
attention-deficit hyperactivity disorder, obsessive-compulsive disorder
and autistic spectrum disorder. The recent studies have demonstrated
that increased risk of epilepsy in children with Tourette syndrome, and
also increased risk of Tourette syndrome in epilepsy children. The
genetic and clinical information refer to a common neurobiological
basis for epilepsy and Tourette syndrome.
Keywords: Tic disorder; Tourette syndrome; Epilepsy; Comorbidity;
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Introduction
Tourette Syndrome (TS) is a neurodevelopmental disorder
characterized by multiple motor tics and one or more vocal tics
occurring for at least 1 year, with the onset age before 18 years old. Tic
disorders and TS are common in children. Epidemiological studies
show that the prevalence of TS is about 1% in school-age children in
western countries, whereas only approximately 0.5% in Asian countries
[1]. The etiology of TS attributes to be multifactorial including genetic,
immunological and hormonal factors [2]. Many studies also reported
high incidence of neuropsychiatric comorbidities in TS such as
Attention-deficit Hyperactivity Disorders (ADHD), Obsessive
Compulsive Disorder (OCD) and Autism Spectrum Disorder (ASD)
[3]. The presence of comorbidity in TS increases the need for drug and
interventional therapy [4]. The comorbidity of TS and epilepsy has
been rarely reported.
Rizzo et al. [5] reported a case series of 8 children with TS
presenting with the comorbidities of ADHD and epilepsy. Most of
these patients developed epilepsy before the onset of tic disorder. They
found patients with the triple comorbidity could benefit from
anticonvulsants such as topiramate or levetiracetam, as described
earlier [6].
The recent 2 nation-wide population-based case-control studies in
Taiwan [7,8] investigated the correlation between epilepsy and TS
among children by using National Health Insurance Research
Database (NHIRD), which has been collecting nation-wide health care
data since 1995 when the Taiwan National Insurance (NHI) program
was implemented in Taiwan. The results showed a strong correlation
between epilepsy and TS. Children with epilepsy had a significantly
increased risk of developing TS (adjusted HR=8.70, 95%
CI=4.62-16.37, p<0.001). Meanwhile, there was a significant increase
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of epilepsy risk in children with Tourette syndrome (adjusted
HR=16.27, 95% CI=6.26-18.46, p<0.001). The studies also showed that
children with epilepsy, especially those with intractable epilepsy, have a
significantly increased risk of Tourette syndrome. A shared
neurobiology of epilepsy and TS was demonstrated. The studies also
disclosed that the medication of TS, such as haloperidol, risperidone,
sulpiride, clonidine and aripiprazole would not cause the increased risk
of epilepsy. Children with TS are likely to develop new-onset epilepsy
than general population.
The pathophysiology of epilepsy and TS remains unclear, yet
abnormal cortico-basal ganglion circuit connections and dopaminergic
systems are possibly involved [9]. Alternations of dopaminergic
neurotransmission and corticostriatal network are substantially
evident in TS. It is thus reasonable to believe that the correlation exists
between epilepsy and TS. As a fact, the potential effectiveness of
antiepileptic drugs such as topiramate or levetiracetam in the
management of TS indicates that these two disorders may share similar
pathophysiologic mechanisms. Recently the modulation of autonomic
activity linkage to cognition and behavior was demonstrated in the
central thalamocortical regulation, which implicated the additional
autonomic role in the regulation of epilepsy and TS [10].

Conclusion
In conclusion, many case series and population-based studies have
explored the correlation between epilepsy and TS. Children with
epilepsy have a significantly increased risk of developing TS, whereas,
significant increased risk of epilepsy also exists in children with TS.
Though there may be a shared neurobiology of epilepsy and TS,
further prospective studies to clarify the realistic association between
them are mandatory.
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