Seven Cases of Gilles de la Tourette’s Syndrome:
Partial Relief with Clonazepam: A Pilot Study

SUMMARY: The histories of seven con-
secutive cases of Gilles de la Tourette's
syndrome are presented to exemplify the
range of clinical manifestations in this
disease and to collate preliminary results
with the new  benzodiazepine,
clonazepam, as a possible adjuvant ther-
apy of this disorder. Controlled trials
with clonazepam alone and in associa-
tion with haloperidol are now justified.
Five of our 7 patients had a positive

RESUME: Nous présentons les his-

toires de cas de sept patients consécutifs
atteints du syndrome de Gilles de la
Tourette, afin d'illustrer la variété des
manifestations cliniques et afin de
présenter quelques résultats
préliminaires de 'emploi du nouveau
benzodiazepine, le clonazepam, comme
thérapie de soutien dans cette maladie.
Ces résultats préliminaires justifient des
essais controlés avee le clonazepam seul
et en association avec I haloperidol.
Cing de nos 7 patients présentaient une
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Samily history of tics, and 2 a confirmed
Sfamily history of gout. Because
clonazepam improves myoclonia and tics
and because its mechanism of action
possibly involves serotonin, we thought it
worthwhile to study simultaneously the
relative roles of serotonin and dopamine
metabolism in the production of tics, and
their relationship to possible defects in
purine metabolism in Gilles de la
Tourette's syndrome.

histoire familiale positive pour tics, alors
qu'une incidence familiale de goiite était
présente chez 2 de nos cas. Parce que le
clonazepam est efficace contre les myoc-
lonies ainsi que les tics et parce que son
mécanisme d’action implique possible-
ment la sérotonine, nous suggérons qu’'il
serait utile d'étudier simultanément les
roles relatifs de la sérotonine et de la
dopamine dans la génese des tics, et leurs
relations avec un défaut possible du
métabolisme des purines dans le syn-
drome de Gilles de la Tourette.
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INTRODUCTION

Gilles de la Tourette’s syndrome is
a rare movement disorder frequently
misdiagnosed and therefore often in-
adequately treated. It usually begins
between the ages of 2 and 14 with
involuntary tic-like muscular move-
ments. The tics are coordinated,
rhythmical, purposeless and rapid.
Various inarticulate noises and
words develop in time. The condition
may or may not be associated with
coprolalia, which occurs in only 52%
of Tourette patients and therefore is
unessential for the diagnosis.
Echolalia, palilalia, repetitive touch-
ing, mental coprolalia and coprop-
raxia may also occur. Of particular
importance in the diagnosis of the
iliness is the changing pattern of
multiple symptoms, one symptom
slowly evolving into another. The
disease has a fluctuating and insidi-
ous course with frequent plateaus
and even some remissions (Bruun and
Shapiro, 1972; Shapiro et al., 1973;
Barbeau, 1975; Gonce and Barbeau,
1977). An early and accurate diag-
nosis is important since effective
treatment with haloperidol is possi-
ble in some patients (Seignot, 1967,
Chapel et al., 1964; Shapiro et al.,
1973). The difficulties with this drug
should not be minimized, however,
as many failures have been recorded
(Shapiro et al., 1973; Di Giacomo et
al., 1971; Moldofsky, 1971) and tol-
erance may develop (Abuzzahab
and Ehlen, 1971; Fernando, 1976).
We should, therefore, like to report 7
cases of Gilles de la Tourette’s syn-
drome as illustrations of difficulties
in therapy and of our preliminary
clinical results with clonazepam.

CASE REPORTS
Case No. I: L; M-C
This 43-year-old woman has 12 siblings; two
brothers stutter, 2 sisters have tics and another
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one has tics and stutters. Her mother was deaf
and after the patient’s birth was placed in a
psychiatric institution. Little is known about
her early childhood, but developmental mile-
stones seem to have been passed at appropriate
intervals. The patient’s illness began at age 9
with the onset of throat clearing noises, arm
and leg tics and constant hopping. As a se-
quella of chronic otitis, bilateral deafness ap-
peared at about the same age. Then the condi-
tion became chronic with a changing pattern of
symptoms, new tics slowly developed and
replaced or were added to the previous one:
e.g., at times she grunted, or had diaphragma-
tic tics with suffocation feelings, or a non-
productive cough.

EEG's, X-Rays of the skull and serum
biology were normal. Several trials with
haloperidol failed because of adverse reactions
and she felt most improved from deanol and
clonazepam. Presently, the clinical picture is
one of constant throat-clearing noises, coughs,
jumping motions, shoulder shrugs, torsion of
the torso and left arm jerks. The neurological
examination also reveals a discrete postural
tremor and some dystonic movements of the
upper extremities. The patient also tears her
hair, as in her childhood, and speaks easily of
her incestuous relations with her brother. No
definite conclusion about the value of
clonazepam in this patient is possible. She
failed to follow her treatment regularly and she
showed little will to improve, deriving secon-
dary gain from her unusual behavioral pat-
terns. Nevertheless, after taking clonazepam
she had less movements of the torso and
shoulders, as reported by the patient and
confirmed by us and some family members.

Case No. 2: M., C.

This 13-year-old boy was referred to us in
June, 1976. He is the older of two children. The
family history reveals antecedents of gout in
the paternal grandfather and a half brother of
the mother. The maternal grandmother had
tics of the eyelids. The patient’s birth history
was uneventful, early development was nor-
mal and his childhood was happy until age 7
when he was brought to his physician for
evaluation of hyperactivity. He could not read
properly and had learning problems. A distur-
bance in spatial relationship perception was
described, for which he was sent to a special
class for two years. He did well and rejoined
normal classes in grade 4. Also at age 7. he
began to suffer from tics consisting of jerky
movements of the head, eye twitching, facial
grimaces, coughing and grunting. Those symp-
toms waxed and waned until they spontane-
ously disappeared at age 11-12. At age 10, he
consulted a psychiatrist because he was having
problems of adaptation in his new school. At
this stage, besides the tics, he displayed
marked hyperactive behavior; his general at-
tention and frustration tolerance were low.
Intellectual functioning, as recorded by the
Wisconsin test, indicated verbal performance
and full scale 1.Q.’s of 116, 111 and 115
respectively. In 1975, he returned from sum-
mer camp with a bad cough which persisted
and he entered middle school, grade 7. In the
fall, he started having jerky movements of the
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head to the right which varied in frequency,
between 25 to 60 per minute. After twenty-four
hours he began making blowing noises with his
mouth and a few days later he started clearing
his throat and then developed a non-
productive cough. The mother did not de-
scribe any change in the boy’s personality and
there was no change in scholastic achieve-
ment. Despite treatment with thioridazine
(MellarilR+), the symptoms worsened and the
boy was hospitalized. Although there was no
history of sore throat, fever, myalgia or joint
pain and neither physical or laboratory evi-
dence, the child was discharged with the
possible diagnosis of Sydenham's chorea and
treated by rest and chlorpromazine
(Largactil® ) 25 mg. twice daily. Some im-
provement in the abnormal movements, as
well as the recently acquired *‘barking'” occur-
red, but the symptoms were not completely
controlled. In December, 1975, he was refer-
red to another neurologist who diagnosed
Gilles de la Tourette’s syndrome and treat-
ment with haloperidol was started (1 mg.,
twice daily). This produced a dramatic im-
provement which, with a maintenance dosage
of 3.5 mg. daily, lasted until March, 1976. At
that time, the symptoms (chiefly barking)
re-emerged despite a progressive increase in
haloperidol. When we saw him for the first
time, he was taking 46.5 mg. haloperidol and 6
mg. of biperidene hydrochloride (AkinetonR )
daily. The physical examination revealed a
hyperactive 13-year-old boy who Idoked older
than his age. He was alert and intelligent,
cooperative and constantly moving around.
He had jerky movements of the head, motor
tics (snapping) and vocalisations: throat clear-
ings and explosive sharp yelping occurring in
spurts of 4 or 5 at irregular intervals. His
walking was hesitant and interrupted by
jumps. He was right-handed and the rest of the
neurological examination was negative, ex-
cept for a rapid tremor of the hands. Serum
uric acid level was elevated (8.1 mg.%). In
addition to haloperidol and biperidene hyd-
rochloride, he was started on clonazepam 2
mg. twice daily, but the patient could not
tolerate this because of ataxia and drowsiness.
Therefore, he was treated with progressively
increasing doses beginning with 1 mg., b.i.d.,
and adding 0.5 mg. to the daily dose weekly.
One month later while receiving the same
doses of biperidene hydrochloride and
haloperidol and 3.5 mg. of clonazepam/day, he
noticed a decrease in frequency and power of
the barks and an attenuation of the motor tics,
whereas an old symptom reappeared: facial
grimaces 3 or 4 times per day. Drowsiness was
less marked, but he was forgetful. An elevation
of serum alkaline phosphatase was found at
this time. Unfortunately, a gradual increase in
the drowsiness forced a reduction in
haloperidol over the next few months. With a
constant clonazepam dosage, no further im-
provement was noted, but drowsiness de-
creased and no worsening occurred. The re-
duction in dosage is continuing.

Case No. 3:T., D.

The illness of this 2l-year-old married
housewife began at age 3 years with facial tics.
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The movements then spread insidiously to the
neck, the arm and the legs. At times she also
had vocalisations (throat clearing noises,
shouting), more complicated involuntary
movements (jumping, hitting) and repetitive
movements (shaking hand). Coprolalia was
not present. At the age of fourteen, she had an
encephalitis which did not seem to modify the
symptoms. During the last 3 years her symp-
toms worsened, particularly during preg-
nancy. When we saw her for the first time in
January, 1976, she showed constant tics: head
twitches, facial grimaces, shoulder shrugs,
arm and leg jerks. Vocalizations were not
present. Family history revealed her father
had facial tics and one of her sisters had
childhood tics, whereas a second had constant
movements of her hands. No evidence of
Huntington’s chorea was discovered in the
family. Her neurological examination, EEG
and blood tests were otherwise normal. The
neuropsychological tests did not show any
mental deterioration, although some mild defi-
ciency in visuo-motor integration was present.
She had previously received haloperidol (6
mg., die). Severe side effects and no improve-
ment caused her to stop it. We started
clonazepam at 2 mg., die, during one week and
2 mg., bid, thereafter. A significant improve-
ment was noticed immediately. There was a
decrease in the intensity and frequency of her
tics and movements. There was also increased
voluntary control of some symptoms without
an explosive build-up of other symptoms, as is
common in these patients. The few remaining
movements were mainly localized to the neck
and shoulders with predominance on the right
side. The improvement was maintained for
about 4 months. Then, she began to lose part
of the benefits derived from clonazepam. Her
husband claimed she was more aggressive and
the tics had increased while the patient still felt
some improvement. The dosage was increased
to 2 mg., tid. Because of ataxia and drowsi-
ness, she stopped the treatment, but the abrupt
reemergence of all the symptoms forced her to
return to the previous clonazepam regimen.
She then decided to be treated by acupuncture
and withdrew from the clinical trial.

Case No. 4: B., C.

This 48-year-old man, separated from his
wife, was first seen in January, 1976, because
of multiple tics and vocalization. His mother’s
pregnancy was without complications and
early development was normal until the onset
of compulsive eye blinking at age 5 or 6. Soon
after the face was involved and progressively
the abnormal stereotyped movements spread
to the head, the neck and shoulders. Though
there were some periods of partial remissions,
the tics slowly worsened until age 20. From
that time they seemed to remain stable, al-
though they were exacerbated under social
and emotional stress. The grunts he had ex-
perienced for short periods of time, became
permanent at about ten years of age. He had
been treated unsuccessfully by a neurologist
and a chiropractor at the age of 12 and thereaf-
ter he lived with his condition which did not
greatly impair his social and professional life.
In the presence of strangers he tried, generally

Gilles de la Tourette's Syndrome


https://doi.org/10.1017/S0317167100025129

without success, to voluntarily control his
symptoms. In 1973, he read a paper describing
Gilles de la Tourette’s syndrome and con-
sulted a psychiatrist who treated him with
haloperidol and benztropine (CogentinR ).
Because of akathisia and no improvement he
stopped the medication.

When we saw him for the first time, he
showed frequent and multiple tics: eye blink-
ing, mouth and lip twitches, right shoulder
shrugs, abrupt head movements to the right
and more discrete finger and feet jerks. He also
grunted, but had no coprolalia. The neurologi-
cal examination was normal and the patient
was left handed. There was no history of tics or
other neurological diseases in his family ex-
cept for his brother who had transient tics of
childhood. The blood analysis revealed
hyperuricemia (8.1 mg.%). but neither he or
his relatives suffered from gout. We first
treated him with haloperidol, but again he
could not tolerate this because of nervousness
and paradoxical increases in tic intensity. We
then started treatment with clonazepam 2 mg.,
bid. Three months later, a significant im-
provement was achieved. The grunts had
disappeared and the motor tics showed a 30 to
40 % decrease in intensity and frequency. Itis
worthwhile to note that partial relief of the
symptoms was accompanied by transient ag-
gressiveness toward his family. The dose of
clonazepamm was increased to 2 mg., tid,
without further improvement. The patient ap-
pears to be quite satisfied with his present
status.

Case No. 5: L., M.

At the age of one month, this 22-year-old girl
suffered from hyperthermic convulsions last-
ing 10-15 minutes. No immediate sequellae
were noted. Thereafter, her mother noticed a
delay in motor acquisitions: the patient began
walking at age 2% and fell frequently until age
7. The mother’s description did not suggest
ataxia, but rather a normal gait, paroxysmally
disrupted, for short intervals. From time to
time some dysarthria and echolalia were pres-
ent. At age 9-10 years the patient experienced
the onset of tics mimicking wing flutter, first
involving both arms, then gradually restricted
to the left side. Later, the gait was interrupted
by repetitive right foot tapping. After a period
of partial spontaneous remission, at age 18, the
symptoms reemerged accompanied by eye
twitches. One year later vocalizations com-
pleted the clinical picture. Twenty to 30 times
a day, when alone, she emitted high-pitched
sounds with subsequent relief of tension. Al-
though she had mild learning difficulties she
attended school to grade 12. She is now
working in a hotel and suffers from chronic
ulcerations of the mouth (without evidence of
self-mutilation) and acne for which she re-
ceives hormonal medication. This has not
modified the course of the illness.

Neurological examination revealed flapping
movements of the left arm, gait abnormalities,
mild dysmetria and adiadococinesis on the
right side (she is left-handed). The most strik-
ing features were her abnormal ocular move-
ments: repetitively, the eyes moved up and to
the right. She has difficulties turning her eyes
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to the left. We have also noticed palilalia, sniff-
ing and stammering. When asked to voluntar-
ily control her symptoms, she succeeded with
difficulty, but with a subsequent explosive
increase in the tics. Blood tests and EEG's
were normal. There was no familial history of
tics, gout or other neurological or psychiatric
disease, but one of her sisters demonstrated
transient arm flapping when she was 15-16.

The patient initially received clonazepam.
but because of ataxia and drowsiness, even
with low doses., she was changed to
haloperidol (0.5 mg., bid) which was success-
ful. Most of the tics are now absent.

Case No. 6: R., M.

This male patient was referred to us when he
was 20 years old. His mother probably suffered
from tuberculosis during her pregnancy; the
labor lasted 12 hours and delivery required
forceps under anesthesia. The child had a
facial injury, remained cyanotic and because
of respiratory difficulties was placed in an
incubator for 4-5 days. Early growth was
poorly documented by the mother, but de-
velopmental milestones seem to have been
passed at appropriate intervals. At age 4 or 5.
mental retardation was noted. The first tics
appeared at age 7 in the form of head jerks
which soon spread to the upper limbs. At age 8,
he was hospitalized. The CSF, blood and
urinary analysis, X-Rays of the skull and right
carotid arteriography were within normal
limits. Pneumoencephalography suggested a
slight dilatation of the left lateral ventricle and
the EEG showed signs of diffuse cerebral
dysfunction. He was discharged with the diag-
nosis of mild debility associated with
neurotic-tics, and was therefore treated with
thioridazine until age 16 when he left the
special school for retarded children. In spite of
treatment, the tics continued unabated. the
torso was involved and from time to time he
emitted grunts. There was no family history of
tics, but the patient’s father had a seizure
disorder. The neurological examination re-
vealed sudden head twitches with rotation to
the left, facial grimaces, jerky movements of
the right arm and leg and leg squeezing mo-
tions. The EEG and blood tests were normal,
except for increased alkaline phosphatase ac-
tivity. Although he had professional and social
adaptative problems, he did not seem moti-
vated by the possible relief of his symptoms.
He failed to return after the second month of
clonazepam treatment, which had not pro-
duced any improvement.

Case No. 7: S., F.

This 14-year-old boy was the youngest of
three children. No one in his family has tics,
but his father has gout. His history includes
caesarian birth and a normal, but slow, de-
velopment. Onset of the disease was at age 3
with a number of tics: blinking, head twitch,
dysarthria; many episodes resembling absence
seizures followed by facial grimaces and eye
blinking also developed. Previous EEG’s were
borderline and had shown no epileptic activity
or temporal localization. Before the possibility
of Gilles de la Tourette’s syndrome was consi-
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dered a number of diagnoses were made includ-
ing hyperactivity, emotional problems, seiz-

ures and autism. A variety of treatment were

tried. Among these. methyl-phenidate caused

an increase in tic frequency and intensity and

haloperidol a transient benefit. When first seen
in July, 1976, he showed a number of tics,

various facial grimaces. eye blinking. ab-
sence attacks, hyperventilation, and much

stereotyped behavior such as touching people

and applauding. Verbalization was limited.

restricted to unintelligible words and sounds.

and it was difficult to evaluate the 1.Q.. The

child was hyperactive and only sat still for
short periods. There was no coprolalia, but

copropraxia was present. The neurological

exam was otherwise normal. Because of dis-

tance and subsequent impossibility of regular
follow-up, he was referred to a neurologist in

his town, with the recommendation for a slow,

gradually increased, combined therapy with

haloperidol and clonazepam. Recent inquiry

has revealed a definite improvement in most

tics.

DISCUSSION

The preceding case reports are
consistent with the diagnosis of Gil-
les de la Tourette’s syndrome and
include the clinical features required
for the diagnosis as well as those
confirmatory, but not essential as-
pects (Shapiro et al., 1973; Gonce
and Barbeau, 1977; Sweet et al.,
1976; Abuzzahab and Anderson,
1974). In each case, there was a
history of early onset (between 2 and
15 years of age) and multiple involun-
tary muscular and verbal tics. The
syndrome appears to be chronic with
natural periods of remission and ex-
acerbation. Of importance is the
changing pattern of symptoms, new
tics slowly developing and replacing
or being added to pre-existing ones.
Obscene words and gestures and
echo-phenomena (echolalia, echo-
praxia) may occur, but are not obliga-
tory for the diagnosis. These cases
gave us the opportunity to review and
discuss some aspects which have
been pointed out recently, but are not
well known.

Five of our seven patients had a
family history of tics and seizures
were found in another family. Famil-
ial cases of Gilles de la Tourette’s
disease are rare, but occur often
enough to suggest a possible direct
genetic mode of transmission (Friel,
1973; Sanders, 1973; Abuzzahab et
al., 1975; Lucas, 1973). Like numer-
ous observers, we were impressed
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with the high occurrence of tics
amongst the parents and siblings of
Tourette’s patients (Ascher, 1948;
Salmi, 1961; Corbin, 1970; Corbett et
al., 1969). Although imitation of par-
ents is possible, a genetic predisposi-
tion to the disorder is more probable.
On the other hand, there has been
widespread speculation about possi-
ble precipitating factors (natal or
post-natal damage, infectious dis-
ease, physical or psychological
traumatic events), but none has been
shown to have specific etiological
significance (Abuzzahab, 1974;
Woodrow, 1974). Those factors
could act as revealers of the sub-
jacent constitutional deficiency
(Gonce and Barbeau, 1977). Itis also
possible, as proposed by Moldofsky
et al. (1971), that Tourette’s patients
fall into two groups: a genetically
determined metabolic disorder and
an acquired condition related to
physical and psychological trauma.
The suggestion of these authors that
haloperidol is less beneficial in the
acquired form than in the genetic
variety was not substantiated by
Fernando’s observations (Fernando,
1976) nor by our own. Nevertheless,
the unpredictable response and to-
lerance to haloperidol as well as to
CNS stimulants may reflect an
etiological and biochemical diversity
(Barbeau, 1975; Golden; 1976) which
may be manifested in such things as
the serum uric acid levels.
Although we think that haloperidol
is the best available therapy of multi-
ple tic disorders, our own experience
with this drug was not encouraging.
There was a loss of efficacy (cases 2,
3, 4 and 7) and frequent intolerance
(even with very gradually increased
dosage or association with an-
ticholinergic agents; cases 1, 3and 4).
This led us to try chonazepam, a new
benzodiazepine, useful in the treat-
ment of some forms of epilepsy
(Browne, 1976). Because of the
naturally fluctuating course of the
iliness and the preliminary nature of
our observations in this study. it
would be premature to form any
definite conclusions concerning the
use of clonazepam in the treatment of
Gilles de la Tourette's disease.
Nevertheless. the clear-cut im-
provement (mainly of vocalizations)
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shown by some patients (cases 2, 3
and 4) and the possible beneficial
effects in two others (cases |1 and 7)
are sufficient to suggest the use of
clonazepam as adjunct therapy in
Gilles de la Tourette’s syndrome and
lead to controlled, therapeutic, trials
in other patients.

Moreover, these preliminary
studies give indirect pharmacological
insight into the role of serotonin in
the cause or treatment of the tics of
Tourette’s disease, since there is re-
cent evidence that clonazepam may
act through modifications of the
metabolism of this amine. Brain sero-
tonin levels have been reported to be
decreased in intention myoclonus, an
entity successfully treated with
S5-hydroxytryptophan, the serotonin
precursor (L’Hermitte et al., 1971;
Van Woert and Sethy, 1975a, b) and
also with clonazepam (Bourdoures-
que et al., 1971; Goldberg and Dor-
man, 1976). In addition, the simple
tics of Gilles de la Tourette’s syn-
drome have clinical and elec-
tromyographic similarities to myoc-
lonic muscle movements (Mol-
dofsky, 1971).

Some authors have stressed the
clinical and biochemical similarities
between multiple tic disorder and
Lesch-Nyhan syndrome (Moldofsky
et al., 1974; Seegmiller, 1968; Van
Woert et al., 1976). The latter is an
X-linked recessive disorder as-
sociated with a deficiency of the
enzyme hypoxanthineguaninephos-
phoribosyl transferase (HGPRT ase).
Normally, this enzyme plays an im-
portant role in the reutilization meta-
bolic pathway of uric acid and is
found in high concentration in the
basal ganglia. In addition to the mani-
festations of gout, the cardinal fea-
tures of the syndrome are mental
retardation, spastic cerebral palsy,
jerking and choreoathetosic move-
ments. aggressive behavior and self-
mutilations. The vocal components
are also characteristic: grunts, cries
and obscenities (Nyham, 1972).

Self destructive behavior occurred
in 40-50% of the 114 Tourette’s pa-
tients reviewed by Van Woert et al.
(1976). The serum uric acid is some-
times increased in these patients. who
often have a family history of gout or
hyperuricemia in one or more mem-
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bers (Van Woert et al., 1976; Pfeiffer
et al., 1969). Our observations also
confirm these facts. Such similarities
led Van Woert et al. (1976) to suggest
that Tourette’s syndrome could be a
genetic disorder of purine
metabolism which may result in
neuro-transmitter abnormalities. As
Mizumo and Yugari (1974) reported,
L-5-hydroxytryptophan (L-5-HTP)
reduced self mutilation in 4 children
with Lesch-Nyhan’s syndrome.
They treated one Tourette’s patient
with the combination L-STHP-
carbidopa and noted a subsequent
significant reduction in the tics and
self-mutilations. This improvement
disappeared when a placebo was
substituted.

The apparent favorable results
with clonazepam reported in our
study may also be related to modifi-

cations of brain serotonin.
Clonazepam has been shown to in-

crease cerebral 5-hydroxytryptamine
content in mice, and this effect has
been invoked to explain the an-
timyoclonic properties of the drug
(Jenneretal., 1975; Chadwick, 1975),
although its action is not unequivocal
(Fennessy and Lee, 1972).

Because of the preliminary nature
of these studies, one may not draw
any definite conclusion on the exact
role of serotonin in the pathophysiol-
ogy and treatment of multiple tic
disorder. This working hypothesis
needs confirmation, particularly as
5-HIAA (the major metabolite of
serotonin) was found to be normal in
Tourette’s patients’ CSF (Sweet et
al., 1976; Van Woert et al., 1976;
Cohen et al., 1974), and
L-tryptophan, another precursor of
serotonin, was ineffective for tics
(Sweet et al., 1976). Finally, Mol-
dofsky et al. (1974) measured
GHPRT’ ase activity in two patients
with Tourette’s syndrome and found
it to be normal.

Moreover, disturbances in other
neurotransmitters in association with
Tourette’s syndrome have been in-
voked and recently reviewed by
Sweet et al. (1976). The hypothesis
that Tourette’s symptoms are related
to a central dopaminergic hyperactiv-
ity merits consideration in view of the
efficacy of the known dopamine re-
ceptor blocker: haloperidol. Like
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other extrapyramidal disorders, Gil-
les de la Tourette’s syndrome may be
the result of a pharmacological im-
balance between the functions of
many putative neurotransmitters
(Barbeau, 1962). These disturbances
are probably related only to the
symptoms of the disease, and not to
its cause.
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