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A number of studies have documented a variety of sleep
disorders associated with To u r e t t e ’s syndrome,1 - 6 i n c l u d i n g
higher incidence of parasomnias, and periodic limb movement
disorder7,8 persisting both in rapid eye movement (REM) and
non-REM sleep.8-11 Some researchers also reported increased
general movements in REM sleep.12 Previously, there was no
report of REM sleep behaviour disorder (RBD) in this
population, and only two single case history reports existed13,14

describing RBD in children, until our initial description of a
series of pre-pubescent patients with Tourette’s syndrome15 and
a report of RBD in otherwise asymptomatic children.16

In our previous work15 we presented a series of 16 patients
with To u r e t t e ’s syndrome, age 6-65 (14 males) who were
referred to our clinic for a variety of sleep-related complaints,
but predominantly for suspected nocturnal movement disorder
(periodic leg movements in sleep (PLMS), restless legs
syndrome (RLS), nocturnal tics) and parasomnic behaviour. In
12 patients we observed raised muscle activity in REM sleep,
either in the form of (periodic) leg movements or attenuated tics,
or (majority) as augmented phasic electromyograph (EMG)
without associated movements. Three of these patients had
confirmed, and two strongly possible RBD. Following the initial
series of patients, further patients with the various sleep
pathology were seen, including the case presented in this article.

CASE HISTORY

We present a case of a seven-year-old boy with Tourette’s syndrome
and RBD. The patient was seen over the four-year period starting in
1998 when he was three years old. Polysomnographic (PSG) sleep
assessments were done in late 1999 and mid-2002. 
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CASE  REPORT

Y M T is of Chinese extraction. He first exhibited To u r e t t e ’s
syndrome symptoms at the age of two, which consisted of labial tics,
sticking the tongue out, jerking shoulders, flexing arms and twirling hair.
Some of the simple vocal tics were also present (repeating simple words,
such as ‘me-me-me’, similar to singing). The severity of his motor tics
were rated as ‘4’ on a 5-point Tourette’s Syndrome Global Scale17

(‘almost never gone without tics, infrequent tic-free intervals’), and of
vocal tics as ‘2’ on a 5-point scale (‘frequently gone without’). There
was no evidence that the onset of symptoms was related to streptococcal
infection. The onset of motor and vocal tics was followed by behavioural
changes (excessive clinging and attachment to adults, unusual fears,
panicky reactions) and sleep disturbances (difficulties falling asleep and
frequent awakenings). Symptoms of obsessive compulsive disorder
were not present, but he did exhibit symptoms of attention deficit
hyperactivity disorder – these were mostly in the sphere of impulsivity,
and less in the sphere of inattention. 

The patient’s parents were aware of his restless sleep and reported
that he was ‘turning and kicking in his sleep, occasionally making
moaning noises or babbling’. 

His perinatal history and early development were larg e l y
unremarkable. Family history was positive for transient tics (maternal
uncle). Physical examination was also unremarkable. Y M T w a s
medication free during the period described in this report, partly as a
result of his parents’reluctance to expose him to medication.
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YMT underwent an electroencephalographic (EEG) assessment in
1998. The five-hour monitoring did not show any electroencephalo-
graphical seizures. The EEG revealed only nonspecific bilateral frontal
and temporal theta rhythms during wakefulness, unrelated to body
shaking and shoulder jerking. The CT scan was also done, showing no
abnormalities. 

At the age of five, after a bout of fever, his tics worsened. At the same
time, his behavioural problems and sleep difficulties mitigated after the
initiation of the play therapy with a child psychologist, who concluded
that these behavioural changes were a result of maladaptive reaction to
his tic disorder.

In late 1999, YMT underwent his first two overnight sleep studies.
The studies showed a relatively normal sleep onset latency, normal sleep
efficiency (>95%) and duration (>8 h total sleep time), delayed and
reduced REM sleep and relatively normal slow-wave sleep (SWS) for
gender and age. The number of spontaneous arousals was slightly
increased (≈8/hour), and the number of respiratory events was on high
end of normal range for his age group (0.5 and 1.4/hour on respective
nights), with normal oxygen saturation in sleep. Periodic leg movements
index was 8. Alpha EEG activity was slightly raised (rated as ‘3/5’). His
tics were attenuated during sleep and present only as electromyographic
phenomena. YMT’s EMG trace also showed loss of muscle atonia
during REM sleep and, in one of the REM periods towards the end of his
second night, he had a parasomnic episode where he flailed his arms and
right leg in a manner of fending off someone, mumbling fearfully
(Figure). Corresponding PSG record showed findings typical of RBD
and not associated with sleep-disordered breathing or indicating seizure
activity. Also, there was electrophysiological evidence of persistent loss
of muscle atonia in REM sleep seen in both the chin EMG and limb
EMG channels unrelated to this parasomnic episode. At the same time,
a number of abrupt arousals from SWS were seen on both nights, with

no behavioural substrate. The EEG trace (standard PSG montage) did
not reveal any abnormalities that would suggest seizure disorder. During
the post-sleep briefing he said that he was not sure (not dismissing) if he
had any dreams on these two occasions. 

Subsequently, YMT continued to exhibit motoric tics, which were
most prominent just prior to settling to sleep. There was a typical pattern
of waxing and waning of symptoms, with relapses mostly associated
with episodes of increased stress or febrile illness. Extensive
psychometric tests done in 2001 (age six years four months) revealed a
wide discrepancy between verbal scores in the low-average range (11th
percentile) and performance score in the average range (66th percentile).
Academic performance also ranged widely, e.g. basic skills in reading
and math were at 93rd and 77th percentile respectively, while receptive
language skills were at 21st percentile, and solving mathematical
problems presented in verbal at 8th percentile. (Wechsler Individual
Achievement Test 2nd ed.) The above results cast doubt on the diagnosis
of attention deficit hyperactivity disorder as his learning difficulties were
attributed to the receptive language learning disability and his
perfectionistic attitude. Other behavioural problems were viewed as part
of the Tourette’s syndrome symptomatology.

Follow-up sleep assessment was done in summer of 2002. This time
extensive EEG monitoring was supplemented with multi-angle video-
surveillance. The latter revealed exacerbated motoric tics during the pre-
sleep period, intermittent tic activity predominantly in non-SWS non-
REM sleep, a brief confusional arousal and no parasomnic activity in
REM sleep. The EMG trace again showed loss of atonia during REM.
The EEG trace did not show evidence of seizure activity in sleep. In his
post-sleep questionnaire he reported having only pleasant dreams. 

Y M T ’s parents have not systematically observed their son’s
nocturnal behaviour. They are aware that, on ‘rare occasions’, he does
move in his sleep, flail his hands and vocalise. His sleep is still restless,

Figure: YMT (age 5) selected REM sleep epoch (note - O2 drop due to the movement artefact). Channel labels: C3A2, C4A1 (EEG), REOG, LEOG
(eyes), chin (EMG, m. submentalis), LEMG (EMG, m. tibialis anterior bilaterally), SpO2 (arterial oxygen saturation), NAF (nasal flow thermistor), RIB
(thoracic respiratory effort)
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but less so when compared to the period of the previous sleep
assessment.

The patient remains in care of the Tourette’s syndrome specialist.
Behavioural interventions and appropriate psychotherapy remain the
focus of the management. Because of the nonviolent and sporadic nature
of parasomnic episodes, no pharmacological treatment was pursued.

DISCUSSION

This case illustrates the association between To u r e t t e ’s
syndrome and abnormal sleep physiology. In this case we
observed typical features of Tourette’s syndrome, and also sleep
abnormalities, which included mild sleep fragmentation, variable
reduction in sleep efficiency, fluctuating amount of SWS and
mildly reduced REM sleep. We have also found presence of mild
PLMS and perseverance of tics in sleep, this in reduced and
attenuated form. From the perspective of the sleep clinician, the
most interesting point is the subtle presence of the genuine REM
sleep parasomnia in the form of the REM sleep behaviour
disorder. Normally, skeletal muscle atonia during REM sleep is
achieved through an active process of motor inhibition by
centres located in pontine region, by excitation of the nucleus
reticularis magno-celluralis in the medulla, which then hyper-
polarises spinal motor pathways. When this circuitry is damaged,
as is the case of neurodegenerative diseases and neoplastic
processes, or modulated through use of certain psychotropic
substances (most notably tricyclic antidepressants and mono-
amine oxidase inhibitors), generalised REM atonia is replaced by
excessive augmentation of muscle tone and, to a high degree
repetitive and stereotypical, limb or body movements usually
associated with disturbing dream mentation, but with minimal
autonomic activation.18 In this case the clinical expression and
severity of the RBD coincided with the clinical expression of the
PLMS. This implies the notion that the pattern of waxing and
waning of tics may also apply to the RBD (and possibly PLMS)
in Tourette’s syndrome as well. Such observation may offer a
clue to a better understanding of the nature of a neurological
substrate that causes RBD in this particular medical condition.
The spontaneous reversibility of the symptoms in younger
patients, as opposed to pattern of RBD in elderly patients,
suggests that occurrence of the RBD in this group may be a result
of a functional alteration of the neural pathways that control
motor activity in REM sleep. Such a notion correlates with the
fact that researchers have, so far, been unable to locate a site of
dysfunction that could explain symptoms of the Tourette’s
syndrome. Recent research utilising magnetic resonance imaging
showed decreased neural activation at the level of the basal
ganglia.19 Symptoms of Tourette’s syndrome are now generally
thought to be a consequence in the cortico-striato-thalamo-
cortical circuit.20 It has been hypothesised that Tourette’s syn-
drome could be understood as a developmental and maturational
disorder resulting in the above-mentioned dysregulation,
drawing parallel to evidence that RBD may also be a maturational
disorder as shown in some juvenile animal models.18-22

One of the potential shortcomings of this case report is that it
was done before the concept of the paediatric autoimmune
neuropsychiatric disorders associated with streptococcal
infection (PANDAS) was introduced and, therefore, we do not
have sufficient evidence to rule out that our patient suffered from
PANDAS. The patient’s clinical history was not consistent with

presence of PANDAS, but no swabs were done or antibodies
measured. 

The differential diagnosis of frontal lobe seizures23 was
carefully considered during the lengthy and extensive diagnostic
process, and dismissed based on the clinical picture and
EEG/PSG findings. Rapid eye movement sleep is a sleep stage
generally considered as ‘seizure-protective’, and the pattern of
the episodes (sporadic, second half of the night, associated dream
mentation, ‘fending’ limb movements without significant tonic
component) and presence of the full-spectre RBD symptoms in
this patient all speak in support of the RBD diagnosis. The
quality of the movements and other clinical features mentioned
above excluded the nocturnal rhythmic movement disorder.

In cases such as this, one should expect complex sleep
pathology, including presence of tics (reportedly present in 20%
of patients with To u r e t t e ’s syndrome 5) and (periodic) leg
movements in sleep, as well as REM or non-REM sleep
parasomnia, which were all present in our patient. T h e
combination of REM and non-REM parasomnia has been
previously documented,2 4 warranting careful clinical and
polysomnographic examination before one draws definite
conclusions.23-25 Patients who also present with behavioural and
psychological problems should undergo thorough and systematic
psychological assessment. 
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