BOX 30.7

TOURETTE SYNDROME

A “tic” is a sudden, rapid, recurrent, nonrhythmic, stereotyped movement or sound. Individuals with Tourette syndrome (TS) exhibit prominent and persistent motor tics and at least one phonic tic, beginning in childhood. Current estimates of TS prevalence range between 0.1 and 1.0%, with a 3:1 male:female ratio. Symptoms wax and wane; roughly half of all TS patients experience a significant symptom decline in their early 20s, whereas others experience lifelong symptoms.

Tics differ in complexity (simple, complex) and domain of expression (motor, phonic). In addition to their outward manifestations, a variety of sensory and mental states are associated with tics. “Simple” sensory tics are rapid, recurrent, and stereotyped, and are sensations at or near the skin. “Premonitory urges” are more complex phenomena, which often include both sensory and psychic discomfort that may be momentarily relieved by a tic. The full elaboration of tics, therefore, can include a sequence: (1) a sensory event or premonitory urge, (2) a complex state of inner conflict over if and when to yield to the urge, (3) the motor or phonic production, and (4) a transient sensation of relief.

Functional impairment in TS often results from comorbid conditions. More than 40% of individuals with TS experience symptoms of obsessive-compulsive disorder (OCD), and a comparable number have symptoms of attentional deficits and hyperactivity (ADHD).

Limited neuropathological evidence suggests four locations of potential pathology within cortico-striatopallido-thalamic (CSPT) circuitry in TS: (1) intrinsic striatal neurons (increased neuronal packing density); (2) diminished striato-pallidal “direct” output (reduced dynorphinlike immunoreactivity in the lenticular nuclei); (3) increased dopaminergic innervation of the striatum (increased density of dopamine transporter sites); and (4) reduced glutamatergic output from the STN (reduced lenticular glutamate content). 
Volumetric neuroimaging studies report an enlarged corpus callosum, reduced caudate volume, or diminished striatal and lenticular asymmetry; these changes are subtle and are not replicated uniformly. Metabolic neuroimaging studies in TS report a reduced glucose uptake in the orbitofrontal cortex, caudate, parahippocampus, and midbrain regions and reduced blood flow in the caudate nucleus, anterior cingulate cortex, and temporal lobes. Regional glucose uptake patterns suggest distributed CSPT dysfunction, based on covariate relationships between reduced glucose uptake in striatal, pallidal, thalamic, and hippocampal regions. Tic suppression is associated with increased right caudate activation, measured by functional MRI, and by bilaterally diminished activity in the putamen, globus pallidus, and thalamus. Neurochemical imaging studies have reported relatively subtle abnormalities in the levels of dopamine receptors, dopamine release, DOPA decarboxylase, and dopamine transporter in the striatumof some individuals with TS. A report of greater caudate D2 receptor binding among more symptomatic TS identical twins may be relevant to factors contributing to heterogeneity of the TS phenotype.

There are a number of reported subtle abnormalities in the levels of major neurotransmitters, precursors, metabolites, biogenic amines, and hormones in blood, cerebrospinal fluid (CSF), and urine of TS subjects compared to controls. One qualitatively different finding is that of approximately 40% elevations of serum antiputamen antibodies in TS children. This finding may have particular importance, based on growing evidence for autoimmune contributions to at least some forms of TS.

Converging evidence for CSPT pathology in TS comes from neuropsychological and psychophysiological studies. Some forms of TS appear to be accompanied by abnormalities in sensorimotor gating, oculomotor functions, and visuospatial priming consistent with mild corticostriatal dysfunction. 

Treatments for TS focus on education, comorbid conditions, and direct tic suppression. Education is a critically important intervention for both family members and affected individuals. Treatments for comorbid conditions, particularly OCD and ADHD, are highly effective and can provide significant relief. Dopamine antagonists, particularly high potency, D2 preferential blockers, are the most potent and rapid acting tic-suppressing agents, but have important, undesirable side effects. Newer, “atypical” antipsychotics are better tolerated, and some are effective in suppressing tics. The DA depleter tetrabenazine also offers significant tic suppression. α2-Adrenergic agonists are often used as anti-tic agents; compared to dopamine antagonists, these drugs have relatively weaker anti-tic abilities and their benefit generally evolves more gradually. New therapeutic avenues for TS are being explored in controlled studies, including dopamine D1 antagonists, Δ9-tetrahydro-cannabinol, and deep brain stimulation. Intractable, localized tics have also been treated successfully with injections of botulinum toxic. An effective nonpharmacologic therapy, habit reversal therapy, involves the application of cognitive and behavioral therapy principles to TS, analogous to the successful use of these therapies in the treatment of OCD. Behavioral therapy for tics is as effective as most currently employed pharmacologic therapies.
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