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Gilles de la Tourette Syndrome 
O. Suchowersky 

Abstract: Gilles de la Tourette syndrome is a neurological disorder characterized by the presence of 
motor and vocal tics. Other associated features include complex motor and vocal tics, obsessive com­
pulsive behavior and attention-deficit disorder. Although initially thought to be a rare condition, it now 
appears that the gene for Tourette syndrome may be present in as many as one in a thousand people, 
and is transmitted as an autosomal dominant trait. However, many individuals carrying the gene may 
exhibit only minimal symptoms. Neuropathophysiology of Tourette syndrome is unknown but investi­
gations have suggested that the cause may be an abnormality either in the dopaminergic or endorphin 
receptor system within the basal ganglia. Treatment of Tourette syndrome involves education and 
counseling of the patient and family. Medications such as neuroleptics, serotonin-reuptake inhibitors, 
and stimulants are available to treat the manifestations of Tourette syndrome and need to be individual­
ized for each patient. 

Resume: Syndrome de Gilles de la Tourette. Le syndrome de Gilles de la Tourette est une affection neurologique 
caracterisee par la presence de tics moteurs et vacaux. D'autres manifestations y sont associees : des tics moteurs et 
vocaux complexes, un comportement obsessif compulsif et des troubles de I'attention. Bien qu'on ait longtemps 
considere que cette affection etait rare, il semble actuellement qu'un individu sur mille serait porteur du gene 
responsable de la maladie et que ce gene est transmis de fa9on autosomale dominante. Cependant, plusieurs indi-
vidus qui sont porteurs du gene peuvent presenter des manifestations tres legeres. La neurophysiopathologie du 
syndrome de Gilles de la Tourette est inconnue. Certaines etudes ont suggere que la cause peut etre une anomalie 
soit du systeme des recepteurs dopaminergiques ou du systeme des recepteurs aux endorphines dans les noyaux 
lenticulaire, caude, amygdalien et l'avant-mur. Le traitement du syndrome de Gilles de la Tourette comporte I'edu-
cation et le conseil aupres des patients et de leur famille. Une medication, telle les neuroleptiques, les inhibiteurs de 
la recaptation de la serotonine et les stimulants, est disponible pour traiter les manifestations du syndrome de Gilles 
de la Tourette et doit etre individualisee pour chaque patient. 

Can. J. Neurol. Sci. 1994; 21: 48-52 

Gilles de la Tourette syndrome (TS) is a disorder characterized 
by multiple motor and vocal tics which are waxing and waning 
in nature. Other abnormalities which may be associated include 
attention deficit disorder, and obsessive compulsive symptoma­
tology. 

The first case of an affected patient was published by Itard in 
1825: he described a French noblewoman who exhibited invol­
untary movements and obscene vocalizations. In 1885, Gilles de 
la Tourette described his findings on 9 patients identifying clearly 
the symptom complex of multiple tics, echolalia and coprolalia. 
Although he felt it was a non-progressive hereditary neurological 
disorder, neurologists and psychiatrists of the early 20th century 
believed this to be a rare psychogenic condition causing severe 
disability. Recent observations have confirmed Gilles de la 
Tourette's initial impression, and in addition, have shown it 
to be a relatively common, hereditary disorder with variable 
manifestations, many cases of which are mild or respond 
satisfactorily to treatment.1 

CLINICAL MANIFESTATIONS 

Tics 
Motor tics are involuntary, brief jerky movements which may 

affect any body part. Tics are typically preceded by a feeling of 

tension buildup, which is then released by the movement. Tics 
may be suppressed for minutes to hours, depending on the situ­
ation, and severity. Typically aggravating factors are anxiety, 
stress, and fatigue, while alcohol, relaxation or concentration on an 
enjoyable task may lead to improvement. Interestingly, many 
patients will have an exacerbation of tics while watching television. 

Motor tics can be divided into simple and complex. Simple 
motor tics involve simple movements, i.e., shoulder shrugging, 
eyelid blinking, rolling up of eyes, and head nodding. 
Occasionally, the tics may be slower or more prolonged in dura­
tion, akin to dystonic movements. Complex motor tics refer to 
semi-purposeful movements, i.e., touching oneself, other people 
or objects, jumping, and skipping. Similarly, vocal tics can be 
divided into simple (grunting, sniffing, throat clearing, barking) 
or complex (coprolalia, echolalia, palilalia).2 
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In most patients, tics begin between the ages of 5 and 10 and 
96% of all patients will have symptoms by the age of 1l.3 

Typically the head and neck are the site of initial involvement 
with eyelid blinking, head jerking, and rolling of the eyes repre­
senting the most commonly observed tics. Vocal tics usually fol­
low the onset of the motor tics within several years, but may be 
the presenting complaint in up to 37% of patients,4 the most fre­
quent one being throat clearing. 

Tics will vary in severity, waxing and waning over the course 
of months. The location of the tics will also vary, affecting one 
body part for weeks to months, then disappearing, only to 
reappear in another location or form. Occasionally, tics will 
become so severe that self-mutilatory behaviour results. 
Contrary to most movement disorders, tics persist during sleep, 
and may lead to sleep disturbances. 

According to the Diagnostic and Statistical Manual of 
Mental Disorders III, (1980), in order to make a diagnosis of 
Tourette's syndrome one has to have the presence of both multi­
ple motor and vocal tics, for longer than 1 year in duration, and 
beginning prior to 21 years of age. In the past, coprolalia was 
reported to be present in the majority of patients, but now is 
known to be an uncommon feature occurring in 10% or less of 
all patients.5 

Obsessive - Compulsive Behaviour 

Obsessions are defined as unwanted intrusive thoughts, and 
compulsions refer to ritualistic activity designed to produce or 
prevent a future event. Both are increased in individuals with 
TS, the reported frequency varying from 45%6 to 63%.7 In some 
patients, a symptom continuum may exist between complex tics 
and compulsions. 

In several studies, individuals diagnosed with obsessive-
compulsive disorder (OCD) have been demonstrated to have a 
higher than expected frequency of tics.78 Other studies of rela­
tives of TS patients have demonstrated an increased incidence of 
OCD in individuals with no tics, particularly in women.9 

These findings suggest that obsessive - compulsive symptoms 
are an integral part of Tourette's syndrome, and may occur 
either in isolation or in combination with tics. 

Other Associated Abnormalities 
Although not necessary for the diagnosis, the majority of 

individuals will exhibit other problems. Up to 62% of children 
will have features of attention deficit disorder (ADD) including 
hyperactivity, decreased concentration, and impulsivity, and up 
to 26% will have learning disabili t ies, most commonly 
dyslexia.10 Symptoms of ADD may predate the onset of tics by 
up to 2.5 years.1 

Comings and Comings reported an increase in prevalence of 
other behaviour problems including enuresis, sleep disorders," 
phobias and increased anxiety,12 depression,13 and conduct dis­
orders such as discipline problems, aggressive behaviour, drug 
and alcohol abuse.14 These findings remain controversial as they 
were based on self-reporting patient questionnaires. Some 
behaviours, such as depression and anti-social behaviour most 
likely represent secondary effects of the psychological conse­
quences of dealing with TS. The increase incidence of problems 
as phobias and perhaps even ADD, have been suggested to be 
due to ascertainment bias, and/or invalid study design.215 

Neurological Examination and Investigations 
Most patients with TS have a normal neurological examina­

tion, outside of the movement disorder. Mild neurological 

deficits, such as poor motor coordination, reflex asymmetry, 
pronator drift, and mirror movements may be found in up to 
29% of children.1 The significance of these abnormalities is 
unknown, and they disappear with time. Similarly, non-specific 
EEG abnormalities can be seen in up to 47% of patients,3 and 
are more prevalent in children than in adults. No paroxysmal 
activity has been detected which is time-locked to tics. Evoked 
responses are normal. 

Reported data on almost 200 CT scans has not revealed 
any consistent abnormality, with the majority of scans being 
normal.3 However, recent volumetric MRI studies in both children 
and adults with TS have shown that the left lenticular region is 
reduced in volume compared to control groups, resulting in loss 
of the usual asymmetry seen in the basal ganglia.1617 

Standard neuropsychological testing does not reveal any con­
sistent abnormality. Some studies have shown Verbal IQ to be 
higher than Performance IQ, with specific abnormalities in 
drawing and remembering complex geometric figures, suggest­
ing right frontotemporal dysfunction.18 

Genetics 
Detailed family studies919 have shown that in over 50% of 

families, TS is a hereditary disorder. The gene for TS most 
likely is inherited as an autosomal dominant trait, but penetrance 
is reduced, i.e., approximately 70% of individuals who have 
inherited the gene will develop symptoms. Tic severity is vari­
able: some individuals in the family will have the full syndrome, 
others just chronic motor t ics, or chronic vocal t ics. 
Occasionally, some may exhibit only transient tics of 
childhood.20 In a recent study of 16 pairs of monozygotic twins, 
one of which had TS, the concordance for TS was 56%. When 
any tic disorder was included, concordance rose to 94%.2I 

The trait is sex influenced, with males being more frequently 
affected than females. Obsessive - compulsive disorder may rep­
resent a manifestation of the TS gene, particularly in women. It has 
also been suggested that ADD may be an isolated manifestation of 
the TS gene,10 although this has been disputed in other studies.915 

With the identification of large families with TS, linkage 
studies are underway in several centers in an attempt to find the 
gene. 

PREVALENCE 

TS is found in all ethnic and racial groups although the exact 
prevalence is unknown due to misdiagnosis, under reporting, 
and few large epidemiological studies. Bruun22 estimated a rate 
of 5 per 10,000 patients in the United States with males being 
affected approximately 3 times more often than females. A 
recent comprehensive study collected data from 142,636 pupils 
enrolled in schools in Monroe County, New York.23 Forty-one 
cases of TS were found for an estimated prevalence of 3 per 
10,000. Males were affected 9 times more often than females. 

Although TS is uncommon, the gene for TS appears to be 
much more prevalent. When one considers that milder cases of 
TS remain undiagnosed, chronic motor or vocal tic disorder, and 
perhaps OCD are manifestations of the TS gene, the actual gene 
prevalence is estimated at 1 in 1,000 or higher.'-2 

NATURAL HISTORY 

TS is a lifelong illness. Although complete remission occa­
sionally occurs in adulthood, most TS patients will continue to 
experience tics throughout their lives. Few longitudinal studies 
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have been done, but it is generally felt that symptoms are most 
severe during adolescence, and improve in adulthood. Goetz et 
al 24 in a retrospective study of 58 adult patients showed that 
60% were considered to have moderate to severe tics in child­
hood, while only 24% had tics of this severity in adulthood. 
Twenty-two percent exhibited coprolalia as children, but only 
4% as adults. The most significant predictor of tic severity in 
adulthood was tic severity in adolescence. The authors comment 
that the majority of individuals were able to lead reasonably 
normal lives, as 98% had completed high school, and 90% were 
employed. 

DIFFERENTIAL DIAGNOSIS 

Tansient tics in childhood have been reported to occur in up 
to 2.6% of children1 and represent a benign condition. The rela­
tionship of this disorder to TS is unclear, and it is important not 
to make a diagnosis of TS when tics have been present for less 
than one year. 

Tics may result from a variety of insults to the brain, neu­
rodegenerative conditions, and genetic disorders (Table 1). 
Encephalitis lethargica, HIV infections of the CNS, post­
encephalitic syndromes, and perinatal brain damage can result 
in tics.25 Tardive "Tourette syndrome" has occurred following 
use of neuroleptics.26 Isolated cases of tics have been reported 
following head trauma,27 carbon monoxide poisoning28 and 
withdrawal of chronic opiate therapy.29 Chromosomal disorders 
such as XXY, XYY, and fragile X syndrome should also be 
considered.30 

Table 1. Differential Diagnosis of Tics and Tourette Syndrome. 

1. transient tics of childhood 

2. pre-natal/perinatal insults 
-congenital CNS defects 
-birth defects 

3. infections 

-post-viral encephalitis 
-HIV infections of CNS 

4. head trauma 

5. toxin exposure 
-carbon monoxide 
-gasoline 

6. drugs 
-neuroleptics ("tardive tics") 
-levo-dopa 
-opiate withdrawal 
-amphetamines 

7. chromosomal abnormalities 
-XYY 
-XXY 
-fragile X syndrome 

8. genetic disorders 
-Hallervorden - Spatz disease 
-Wilson's disease 
-hyperekplexias 
-Rett syndrome 
-neuroaconthocytosis 

Other conditions producing hyperkinesia such as athetoid 
cerebral palsy, dystonia musculorum deformans, Sydenham's 
chorea, Wilson's disease, Hallervorden-Spatz disease and juve­
nile Huntington's disease, should be considered in the differen­
tial diagnosis, but can be differentiated from TS by the 
neurological examination and appropriate investigations. 
Myoclonus may resemble tics, but is usually stimulus-sensitive, 
very rapid, and non-suppressible. 

Hyperekplexia, also known as "jumping Frenchmen of 
Maine"3' or myriachit, refers to an unusual hereditary disorder 
characterized by an excessive startle reaction. Some patients 
may have echolalia and echopraxia, but true tics do not occur. It 
is still unclear whether hyperekplexia is psychogenic in nature 
or a true movement disorder. 

ETIOLOGY AND PATHOGENESIS 

The underlying neurobiological mechanism for tics is 
unknown as routine post-mortem and biochemical studies are 
negative, and no adequate animal model exists. The two major 
hypotheses are that TS is the result of: 1) an abnormality in the 
dopaminergic system or 2) an abnormality in the endogenous 
opioid system. 

Evidence that TS may be due to dopaminergic receptor 
hypersensitivity resides in observations that patients often 
improve with neuroleptic therapy, and tardive tics may result 
from chronic use.26 Reduced levels of homovanillic acid have 
been identified in the CSF of several patients.32 Postmortem 
analysis has shown an increased number of dopamine uptake 
carrier sites in the striatum in one study.33 However, PET studies 
reveal normal striatal dopaminergic and D2 receptor function.34 

Recently, it has been reported that withdrawal of opiate ther­
apy may result in an increase in tics,35 and use of these drugs 
may result in improvement, particularly of self injurious 
behaviour.29 Haber has reported post-mortem results on five 
patients with TS, showing decreased staining for dynorphin in 
the globus pallidus with normal staining for enkephalin.36 

Based on abnormalities found in cases of acquired tic disor­
ders, the anatomic localization of tics and associated behaviours 
has been suggested to be in the limbic forebrain structures and 
midbrain tegmentum.25-37 PET scanning in untreated TS patients 
using FI8 - deoxyglucose shows decreased activity in the 
orbitofrontal cortex, inferior orbital cortex, mesial temporal cor­
tex and striatum,and an abnormal functional relationship 
between the striatum and cortex.38 Recent MRI studies confirm 
that the basal ganglia play an important role.1617 

TS may reflect an interaction between genetic and environ­
mental factors, which would explain the variation in symptom 
severity. Hyde et al.21 found that in twins, the more severe symp­
toms were found in the twin with the lower birth weight. 

THERAPY 

Foremost in the treatment of TS is education of the patient 
and family. An explanation of the symptoms, including tics, 
obsessions, and compulsions allows for an appreciation that 
these are not voluntary or psychiatric behaviours. Frequently, 
the individual will suppress the tics throughout most of the day, 
only to exhibit many tics when he/she returns home from school 
or work. The family needs to understand that it is necessary for 
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the person to "release" the tics. Particular times of the year may 
be more stressful than others, i.e., starting school, and will lead 
to an increase in tics. Education of teachers, (or co-workers in 
adulthood) is also important. Ongoing psychological counseling 
may be necessary to provide support for both the affected indi­
vidual and family. Individuals with mild TS usually do not 
require medical therapy. When more sever symptoms are 
present, therapy should be individualized to treat the most 
distressing symptom(s). 

Traditionally, neuroleptics have been used to control tics. 
Haloperidol has been used successfully as early as 1961, and 
still is commonly prescribed today.22 It should be started at a 
low dose at bedtime to prevent sedation, and increased very 
gradually. In many patients, 3 - 6 mg is adequate to control 
symptoms. Side effects are common including sedation, 
Parkinsonism, cognitive impairment, and dysphoria. Acute dys-
tonic reactions and akathisia may require the addition of an anti­
cholinergic agent. 

Pimozide has been shown to be effective in doses ranging 
3 - 48 mg.39 In this study, patients experienced significantly 
fewer side effects on pimozide as compared to haloperidol, in 
particular related to sedation and lethargy. One potentially seri­
ous side effect of high dose pimozide therapy is prolongation of 
the Q - T interval: regular ECG monitoring is recommended at 
doses of 20 mg per day or higher.40 Other neuroleptics probably 
are as effective as haloperidol or pimozide, and several may 
need to be tried in a patient to provide adequate tic benefit with 
minimal side effects. Some patients may develop a "tolerance" 
to one neuroleptic after several years treatment and need to be 
changed to another. 

Although tardive dyskinesia occurs less frequently in TS 
than in other disorders,1 it remains a significant complication, 
particularly if treatment needs to be continued for many years. 
Tetrabenazine, a presymptomatic dopamine depleting agent, 
does not result in tardive dyskinesia and should be considered 
prior to neuroleptics particularly in less severe cases. Adequate 
tic control can usually be achieved at doses of 50 - 150 mg per 
day.41 Common side effects include drowsiness, depression and 
weight gain. Although not available by prescription, it can be 
obtained through most Movement Disorders Clinics in Canada. 

Recently, flunarizine,42 naloxone43 and opiates29-33 have been 
reported to be beneficial in controlling tics. Occasionally, a 
short course of benzodiazepines is required if the tics become 
severe in a stressful situation, and/or cause self-mutilatory 
behaviour. 

All of the above medications should be used for as short a 
time as possible. Although long-term use may be necessary 
in more severe patients, many individuals will improve after 
several months or years of therapy, and the medication can 
slowly be tapered. 

Treatment of ADD requires the use of stimulants, such as 
methylphenidate, even though they may unmask or exacerbate 
tics in up to 30% of children.44 Cautious trials are worthwhile as 
no change in tic severity is observed in the majority, and 
improvement in both behaviour and tics can occasionally be 
seen. Clonidine, an alpha2-adrenergic agonist, may be superior 
to stimulants, as it is effective in controlling ADD, and may also 
be helpful in controlling tics, and OCD.45-46 

For obsessive-compulsive symptomatology, anti-depressants 
such as clomipramine47 and fluoxetine48 have been shown to be 
useful. Neither drug has a beneficial or detrimental effect on tics. 

CONCLUSION 

Gilles de la Tourette syndrome, previously, thought to be a 
rare disorder, appears to be a relatively common condition with 
a variety of manifestations including chronic tic disorder and 
obsessive compulsive behaviour. In many individuals, symp­
toms are mild and may not require medical intervention, other 
than education and counseling. In more severely affected 
patients, symptoms usually can be adequately controlled by 
individualizing the treatment regime. 

Genetic studies have led to a better understanding of this 
syndrome, although the association between TS, OCD, and 
ADD is still incompletely understood. Linkage analysis with 
isolation of the genetic defect should lead to the definition of the 
underlying biochemical abnormality. 
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