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Late onset startle induced tics
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Abstract
Three cases of late onset Gilles de la
Tourette’s syndrome are presented. The
motor tics were mainly induced by an
unexpected startling stimulus, but the
startle reflex was not exaggerated. The tics
developed after physical trauma or a
period of undue emotional stress. Reflex
tics may occur in Gilles de la Tourette’s
syndrome, but have not been described in
late onset Tourette’s syndrome. Such tics
must be distinguished from psychogenic
myoclonus and the culture bound startle
syndromes.
(J Neurol Neurosurg Psychiatry 1999;67:782–784)
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The normal startle response consists of a brief
flexion response, most marked in the upper half
of the body, elicited by an unexpected auditory,
and sometimes somaesthetic, visual, or vestibu-
lar stimulus.1 An exaggerated motor startle
reflex is one of the main features of hereditary
hyperekplexia,2 3 but it has also been described
secondary to other neurological disorders, such
as cerebral palsy,4 postanoxic encephalopathy,2

and brainstem abnormalities.5–9 Compared
with the normal startle response these startle
reflexes are greatly exaggerated in amplitude
and more extensive in distribution. It has been
suggested that the startle reflex may be
exaggerated in Gilles de la Tourette’s
syndrome,10 although this has recently been
contested.11 The issue is compounded by reflex
tics, which may particularly occur in response
to a startling stimulus.12–14 Reflex tics may occur
in the setting of idiopathic Gilles de la
Tourette’s syndrome, but have not, to our
knowledge, been described in the late onset
disease. Here we present three cases of late
onset Tourette’s syndrome, where startle in-
duced tics dominated. The tics developed after
physical trauma or a period of undue emotional
stress. Such tics must be distinguished from
psychogenic myoclonus and the culture bound
startle syndromes.

Case reports
PATIENT 1
This African woman had a road traYc accident
in 1988 at the age of 33. She was not rendered
unconscious by the impact but noted pain in
the neck and right sided weakness the next day.

Over the next few days she developed sudden
jerks aVecting the head, neck, and left arm,
with involuntary vocalisations (screams, yelps,
and grunts). These were subsequently noted to
be startle sensitive as well as spontaneous.
They could be triggered by unexpected bright
lights or taps. The involuntary movements
were more likely to occur when she was angry
or stressed. In 1991 coprolalia and kissing tics
started. Typically these would come in flurries
lasting several minutes and consisted of copro-
lalia with high pitched yelping noises, facial tics
including grimacing and pouting, and jerking
movements of the left shoulder and left arm.
No obvious urge or build up of tension
preceded the spontaneous movements. The
suppressablity of the jerks remained unclear.
There was no family history of tics or
obsessive-compulsive behaviour. Tetrabena-
zine, but not sulpiride, led to considerable
improvement. On neurological examination
she had multiple motor tics of the face, jerks of
the left arm, and startle induced loud high
pitched screams. Neuropsychological studies,
EEG, brain MRI, and screening blood tests
were normal.

Neurophysiological testing of the auditory
startle response (stimulus 90 dB tone) pro-
duced an isolated response in the orbicularis
oculi muscle (latency 48.6 ms) followed later
by complex and variable patterns of muscle
activation with mean latencies ranging from
113 ms (mentalis) to 250 ms (forearm
muscles). Percussion of the left side of the body
produced further complex patterns of muscle
activation associated with vocalisation. The
latency to onset of the muscle activity after
each stimulus was variable and ranged from 80
to 500 ms in diVerent muscles of the body.

PATIENT 2
This 52 year old man developed excessive
anxiety and panic attacks with hyperventilation
during a stressful period. The panic attacks
were accompanied by jumps. The anxiety
disorder resolved but the jumps persisted. The
jumps consisted of flexion of the trunk, hips,
and knees followed by twitching of the hands
and feet. The jumps occurred spontaneously or
were triggered by unexpected touches and tap.
They tended to occur in flurries of up to 10
jumps and were occasionally accompanied by
grunting. The movements were preceded by a
poorly defined subjective feeling and were sup-
pressible. The attacks were virtually absent
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when distracted. As a child he had a minor and
suppressible repetitive involuntary movement
of one leg and an involuntary dancing move-
ment of the fingers when under stress in middle
age. Family history was negative for tics or
obsessive-compulsive behavior.

On examination, a tap to the jaw, biceps, or
quadriceps tendon would set oV a flurry of
jerks lasting up to 2 minutes. These jerks
involved various parts of the body including the
face, hands, feet and abdomen and did not fol-
low a stereotyped pattern. The duration of the
EMG activity during the jerks varied between
75 ms and 1 s. The earliest jerk was recorded
120–160 ms after a tap to the patella or biceps
tendon. Variable jerks would also occur sponta-
neously when completely relaxed. These in-
cluded eye blinks, brief flexion movements of
the trunk, and hand and feet movements. Sup-
pression of the jerks was followed by an even

more marked flurry of jerks. The EEG activity
preceding the spontaneous truncal flexion jerks
was back averaged. A premovement potential
was absent before these jerks, but was present
when the patient voluntarily mimicked the
same movement (figure).

PATIENT 3
This 32 year old African woman was knocked
down by a car. She was unconscious for 3 days.
Thereafter she had anterograde amnesia for
seconds and post-traumatic amnesia for several
months. She had anxiety, panic attacks, and
forgetfulness, and complained of right sided
weakness and sensory disturbance. A year after
the head injury she developed high pitched
inspiratory screams associated with facial
grimacing and jerky movements of the arms.
The screams and movements would occur
spontaneously or follow an unexpected and

Premovement potentials in patient 2 preceding spontaneous axial tics (thick trace, average of 42 trials) and voluntary axial
flexion jerks mimicking the spontaneous tics (thin trace, average 100 trials). A thin vertical line marks the onset of
movement. There is no pre-movement potential preceding the tics. The scalp electrodes were referenced to linked ears.
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startling stimulus, such as the slamming of a
door. Vocalisations could be temporarily sup-
pressed. There was no definite urge or build up
of tension preceding spontaneous jerks and
vocalisations.

On examination she had a slightly slurred
speech and mild right sided weakness and sen-
sory loss. Tone and tendon reflexes were
normal and plantar responses flexor. She had
spontaneous vocalisations with inspiratory
wheezing sounds associated with facial grimac-
ing and eye closure. Similar vocalisations could
be precipitated by an unexpected stimulus such
as a tap to the face or loud noise. These had a
latency of about 500 ms and were repeated
every few seconds. The spontaneous vocalisa-
tions were often accompanied by variable head
movements or raising of the left arm and
shoulder. She also had spontaneous upwards
deviation of the eyes. Clonazepam was ineVec-
tive. Brain MRI showed bilateral frontal high
signal change consistent with her previous head
injury. There was no premovement potential
before spontaneous vocalisations.

Discussion
We present three cases of late onset Tourette’s
syndrome, in whom startle induced tics domi-
nated. The tics developed after physical trauma
in two patients and a period of undue
emotional stress in the third. In patient 2 a pre-
existing Tourette’s syndrome was possibly
unmasked by stress as he had a motor tic and
obsessive traits in childhood.This supports the
idea of a genetic basis or predisposition to
Tourette’s syndrome.15 Post-traumatic tic dis-
orders have previously been seen, but did not
include startle induced phenomena.15–17 There
was no family history of tics or obsessive com-
pulsive disorders. Since the onset, there has
been waxing and waning of the tics in patient 1.
In two patients the tics were suppressible and
in one patient tics were preceded by a perceived
urge. The tics tended to be complex and even
gave the appearance of being distractible at
times; yet they were not preceded by a
premovement potential in two cases—evidence
against a psychogenic movement disorder. The
absence of a premovement potential before
spontaneous simple tics has been previously
reported.18

The startle evoked responses in our patients
were of very long latency and active muscles
had a variable order of recruitment. They were
therefore not exaggerated startle reflexes,1 3 but
startle induced involuntary movements. Usu-
ally electrophysiological examination is neces-
sary to discriminate between these two types of
response. Historically, Gilles de la Tourette19

(1884) linked Tourette’s syndrome to the
jumping Frenchman of Maine, latah of Malay-
sia, and miryachit of Siberia.20 These culture
bound startle syndromes consist of an excessive

startle response followed by echolalia, echo-
praxia, and forced obedience. Whether the
startle response in these syndromes is a true
exaggerated startle reflex has never been stud-
ied. The current opinion on these phenomena
is that they are culture specific psychological
rather then neurological disorders.21 22 The
occurrence of multifocal tics distinguishes the
present cases from these culture bound syn-
dromes.

In summary, reflex tics may develop de novo
in middle age, in the setting of physical or
emotional trauma. It is important to distin-
guish them from psychogenic reflex jerks,
which they may mimic.

This project has been supported by the foundation “Drie Lich-
ten” in The Netherlands. We thank Dr P Thompson for
performing the electrophysiological tests in patient 1.

1 Brown P, Rothwell JC, Thompson PD, et al. New
observations on the normal auditory startle reflex in man.
Brain 1991;114:1891–902.

2 Brown P, Rothwell JC, Thompson PD, et al. The
hyperekplexias and their relationship to the normal startle
reflex. Brain 1991;114:1903–28.

3 Tijssen MA, Voorkamp LM, Padberg GW, et al. Startle
responses in hereditary hyperekplexia. Arch Neurol 1997;
54:388–93.

4 Shimamura M. Neural mechanisms of the startle reflex in
cerebral palsy, with special reference to its relationship with
spino-bulbo-spinal reflexes. In: Anonymous. New develop-
ments in electromyography and clinical neurophysiology. Basel:
Karger, 1973:761–8.

5 Duensing F. Schreckreflex und schreckreaktion als hirnor-
ganische zeichen. Arch Psychiatr Nervenkr 1952;188:162–
92.

6 Kohara N, Ugawa Y, Kuzuhara S, et al. An electrophysi-
ological study on spinobulbospinal reflex in three brain-
stem stroke patients. Rinsho Shinkeigaku 1988;28:137–46.

7 Shibasaki H, Kakigi R, Oda K, et al. Somatosensory and
acoustic brain stem reflex myoclonus. J Neurol Neurosurg
Psychiatry 1988;51:572–5.

8 Kimber TE, Thompson PD. Symptomatic hyperekplexia
occurring as a result of pontine infarction. Mov Disord
1997;12:814–16.

9 Kellett MW, Humphrey PR, Tedman BM, et al. Hyperek-
plexia and trismus due to brainstem encephalopathy. J
Neurol Neurosurg Psychiatry 1998;65:122–5.

10 Stell R, Thickbroom GW, Mastaglia FL. The audiogenic
startle response in Tourette’s syndrome. Mov Disord 1995;
10:723–30.

11 Sachdev PS, Chee KY, Aniss AM. The audiogenic startle
reflex in Tourette’s syndrome. Biol Psychiatry 1997;41:796–
803.

12 Shapiro AK, Shapiro E, Young J, et al. Sensory tics. In: Sha-
piro AK, et al, eds. Gilles de la Tourette Syndrome. New York:
Raven Press, 1988:356–60.

13 Commander M, Corbett J, Prendergast M, et al. Reflex tics
in two patients with Gilles de la Tourette syndrome. Br J
Psychiatry 1991;159:877–9.

14 Eapen V, Moriarty J, Robertson MM. Stimulus induced
behaviours in Tourette’s syndrome. J Neurol Neurosurg Psy-
chiatry 1994;57:853–5.

15 Fahn S. A case of post-traumatic tic syndrome. Adv Neurol
1982;35:349–50.

16 Singer C, Sanchez RJ, Weiner WJ. A case of post-traumatic
tic disorder. Mov Disord 1989;4:342–4.

17 Eriksson B, Persson T. Gilles De La Tourette’s syndrome.
Two cases with an organic brain injury. Br J Psychiatry
1969;115:351–3.

18 Obeso JA, Rothwell JC, Marsden CD. Simple tics in Gilles
de la Tourette’s syndrome are not prefaced by a normal
premovement EEG potential. J Neurol Neurosurg Psychiatry
1981;44:735–8.

19 Gilles de la Tourette G. Jumoing, latah, myarichit. Arch
Neurol 1884;8:68–74.

20 Yap PM. Mental diseases peculiar to certain cultures. J Ment
Sci 1951;97:313–27.

21 Saint HM, Saint HJ, Granger L. Jumping Frenchmen of
Maine. Neurology 1986;36:1269–71.

22 Bartholomew RE. Disease, disorder, or deception? Latah as
habit in a Malay extended family. J Nerv Ment Dis
1994;182:331–8.

784 Tijssen, Brown, Morris, et al

http://jnnp.bmj.com

