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Risus Sardonicus After Thalamic Haemorrhage
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Abstract: We describe an uncommon movement disorder after
stroke. A 70-year-old man was admitted for a right thalamic
haemorrhage and 1 week later developed bilateral contractions
of the face. Electromyographic study revealed a bilateral facial
dystonia. The association of this bilateral facial dystonia and
vertical gaze palsy produced the aspect of a “risus sardonicus.”
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Secondary dystonia is observed in a large spectrum of diseases
associated with basal ganglia lesions (for review, see Garcia de
Yebenes et al.1). In most cases, the lesions involve the posterior
putamen,2 and more rarely the caudate nucleus or pallidum.3
The role of the thalamus in the pathophysiology of secondary
dystonia remains unclear since the lesions can induce dystonia4

but they has also been used in the past, with some success, as
a surgical treatment for dystonia.5 Dystonia occurring after
thalamic lesions includes myoclonic dystonia predominating in
the hand with dystonic postures and slow pseudo-athetoid
movements. The lesions frequently encompass both the ventral
intermediate (Vim) and ventral caudal (Vc) nuclei of the thal-
amus.3,4,6,7 In addition, postural and action tremor has been
observed after lesions of the Vim.3 To our knowledge, dystonia
restricted to the lower face has not until now been observed
after vascular thalamic lesions. We report on a case of bilateral
tonic facial spasm leading to a “risus sardonicus” secondary to
a right thalamic haemorrhage.

Case Report

A 70-year-old man was admitted to the emergency unit for
sudden left-sided hemiplegia. Past medical history included
atrial fibrillation treated by anticoagulants and essential throm-
bocythemia treated by hydroxycarbamide (Hydrea). Initial clin-
ical examination revealed flaccid hemiplegia, left-sided anaes-
thesia, a central facial palsy and left-sided lateral hemianopia,
vertical gaze palsy, dysarthria, and dysphagia. Cerebral com-
puted tomography (CT) scan showed a right thalamic haemor-
rhage (Fig. 1). Serum biological parameters were normal and

the diagnosis of thalamic haemorrhage secondary to anticoagu-
lants was suggested. One week after stroke, clonic contractions
of the left side of his face appeared in association with perma-
nent contraction of the right side. These movements abated
when the patient was asleep and increased with emotions. The
association of this bilateral facial dystonia and vertical gaze
palsy produced the aspect of a sardonic smile (Fig. 2A,B).
Magnetic resonance imaging (MRI) confirmed the diagnosis of
right thalamic haemorrhage but failed to find any associated
brainstem lesions. Electroencephalographic (EEG) recording
showed slow frontal waves without paroxysms, thus ruling out
epileptic discharges. Electromyographic (EMG) study revealed
a higher muscle tone in the facial muscles with superimposed
synchronous EMG bursts and disappearance of muscle tone as
arousal decreased (Fig. 3A–C). This bilateral facial dystonia
resolved spontaneously in 3 months.

Discussion

Hyperkinetic movement disorders are uncommon after
stroke (1%).8 They occur generally secondary to lesions of the
posterior putamen and more rarely to the caudate nucleus,
pallidum, or thalamus.2–4 Among these disorders, late-onset
dystonia is the most frequent and appears after a delay ranging
from some weeks to several years.1 To explain this delay, a
sprouting of dendrites within the lenticular formation has been
hypothesised. In our case, the latency between stroke and
dystonia (1 week) was particularly short and suggested direct
involvement of the lesion in genesis of the movement disorder.
Although rarer, short-onset dystonia appearing immediately or
a few days after a thalamic lesion has been reported previ-
ously.4 An acute thalamic lesion could indeed disorganise the
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Pellegrin, Place Amélie Raba-Léon, 33076 Bordeaux cedex, France.
E-mail: igor.sibon@chu-bordeaux.fr

Received 12 June 2003; Revised 4 September 2003; Accepted 9
September 2003

Published online 19 March 2003 in Wiley InterScience (www.
interscience.wiley.com). DOI: 10.1002/mds.10675 FIG. 1. Cerebral CT scan found a right thalamic haemorrhage.

Movement Disorders
Vol. 19, No. 7, 2004, pp. 829–862
© 2004 Movement Disorder Society

829



subcortical inputs impinging on the premotor cortex. In an
experimental study carried out in the monkey, we found that
pharmacologic injections of bicuculline, a gamma aminobu-
tyric acid (GABA) antagonist, into the motor thalamus induced

acute dystonia, the type of which depended on the site of
injection within the pallidal or motor segments.9,10 Moreover,
electrophysiological recordings carried out in primary dystonic
patients during surgery for deep brain stimulation have re-

FIG. 2. A, B: “Risus sardonicus.” The patient had bilateral facial dystonia with bilateral vertical gaze palsy.

FIG. 3. Electromyographic (EMG) data. A: Surface recordings in the right orbicularis oculi (R. Oc), right orbicularis oris (R. Or), left orbicularis
oculi (L. Oc), left orbicularis oris (L. Or). Increased tonus was observed at rest on both side but predominated on the left with superimposed myoclonic
bursts in the four muscles. B: Needle detection recordings on the left side; the patient is awake; note the myoclonic jerks. C: Same recording when
the patient is asleep; both the background of tonic activity and myoclonic jerks have disappeared.
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vealed an alteration in the pattern of thalamic neurone activity,
with a decrease in the discharge rate and a widespread response
to somatosensory inputs.11 This suggests that the focusing
processing of information originating from subcortical regions
is altered in dystonia. A common view is that this phenomenon
could induce overspreading of cortical activity leading to
dystonia.12

An unusual feature in our patient was that the dystonic
symptoms were restricted to the face mimicking the procerus
sign described in progressive supranuclear palsy (PSP).13 Fa-
cial dystonia is indeed a rare feature of secondary dystonia, at
least when associated with vascular lesions. The commonest
type involves the distal musculature as in hemichorea, hemi-
ballism, or hemidystonia.8 A myoclonic component has been
reported frequently after thalamic lesions, sometimes in asso-
ciation with slow pseudo-athetoid movements.3,4,6 This is par-
ticularly true when the lesions are located in the posterior motor
thalamus, which is considered a relay for cerebellar inputs to
the cortex. In our case, the myoclonic jerks were located mainly
on the hemiface contralateral to the thalamic lesion but the
tonic spasm was bilateral. To our knowledge, only 1 case of
blepharospasm has been reported after vascular thalamic le-
sion4; the symptomatology was also bilateral whereas the lesion
was located in the right thalamus. In our case, however, the
dystonic spasm involved the lower part of the face. This sug-
gests that a unilateral thalamic lesion might influence muscle
tone on both sides of the face. Our patient also exhibited
vertical gaze palsy. This has been reported previously after
unilateral thalamic infarction.14 The mechanism remains a mat-
ter of debate but could involve a dysfunction of either the
thalamocortical output or the brainstem through the reticular
formation controlling vertical gaze movements and facial mo-
toneuron excitability.14,15

In conclusion, this observation suggests that “risus sardoni-
cus” could be an uncommon presentation of secondary dystonia
due to a thalamic lesion.
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Abstract: A retrospective analysis was carried out on 39 par-
kinsonian patients on clozapine treatment �24 months for
psychosis. The cohort had a mean age of 76 years and an
average clozapine dose of 47 mg/day over 60 months of clo-
zapine use. Of 39 patients, 13 (33%) patients were eventually
admitted to nursing homes, 6 (46%) of whom died over a
period of 5 years. The overall 5-year mortality rate in this
cohort was 44% (17/39). Of 39 patients, 33 (85%) had contin-
ued partial/good response and 5 (13%) had complete resolution
of psychosis. None discontinued clozapine due to motor wors-
ening. Among patients who responded early on, the long-term
efficacy of clozapine for psychosis was sustained. The risk of
nursing home placement and mortality among parkinsonian
patients treated with clozapine for psychosis in this geriatric
cohort was better than that reported previously. Our data are
more consistent with recently published long-term outcome
data suggesting an improvement in the prognosis of parkinso-
nian patients with psychosis with the use of atypical antipsy-
chotic agents such as clozapine. © 2004 Movement Disorder
Society
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Drug-induced psychosis is the single most important factor
precipitating nursing home (NH) placement,1,2 an often irre-
versible medical and social decision3 that carries a grave prog-
nosis.4 Because of the lesser potential of atypical antipsychotic
drugs to worsen parkinsonism, they have taken on a central role
in the management of psychosis in Parkinson’s disease (PD).

To date, clozapine remains the “gold standard” atypical
antipsychotic agent. Short-term studies have shown that cloza-
pine, with a mean dose of about 25 mg/day, improved psycho-
sis without motor worsening.5,6 In fact, overall motor function
also improved slightly but tremor improved significantly.5

However, clozapine has been difficult to use because of its
potential for inducing agranulocytosis. The problem is idiosyn-
cratic, so that even the small doses used in PD do not exempt
patients from this side effect.5

Recently, a task force that considered all peer-reviewed
reports on clozapine use in PD concluded that “low-dose clo-
zapine is efficacious in the short-term improvement of psycho-
sis in PD with acceptable risk with specialized monitoring but
there is insufficient evidence on its long-term efficacy.”7

We present our long-term data on parkinsonian patients on
chronic clozapine treatment for psychosis.

Patients and Methods

A retrospective analysis of all parkinsonian patients on long-
term (�24 months) clozapine treatment for psychosis at our
Movement Disorders Center was carried out. Patients who were
treated with clozapine for tremor or dyskinesia, and patients
who discontinued clozapine before 24 months of use were not
included in this study. In general, clozapine was started at 6.25
mg at bedtime and increased by 6.25 to 12.5 mg every 3 to 7
days as needed until improvement of psychosis was noted.
Anti-PD medications were kept constant during the titration
phase but medication adjustments were permitted at any time
after the minimal effective clozapine dose was determined.

All significant side effects after 24 months of clozapine use,
as noted by the patient, caregiver or clinician, were recorded.
Only the baseline (before clozapine use) and latest Unified
Parkinson Disease Rating Scale (UPDRS) motor and Hoehn
and Yahr (H&Y) scale scores were used in the motor analysis.
Nursing home (NH) placement and mortality rates were used as
the endpoints.

Results

A total of 67 patients were placed on clozapine at our
Movement Disorders Center over the 5-year span of this sur-
vey. Of 67 parkinsonian patients, 39 were included in this
study. The remaining 28 patients were excluded because clo-
zapine was used for nonpsychotic indications (n � 8) or was
discontinued within 24 months due to either lack of efficacy or
intolerable side effects (n � 20).

The cohort had a mean age of 76 years, average disease
duration of 14.2 years, and mean clozapine dose of 47 mg/day
for an average duration of 60 months of clozapine use.

Probable PD (defined as having at least two of three symp-
toms of: resting tremor, bradykinesia and rigidity; with a sig-
nificant and sustained response to levodopa [L-dopa]) had been
diagnosed for 79% percent, 13% had probable dementia with
Lewy bodies (using the Consensus criteria8) and 7% had other
parkinsonian syndromes. Of 39 patients, 22 (56%) were de-
mented; 13 of 39 (33%) patients were eventually admitted to

NHs. Of the patients admitted to a NH, 6 (46%) died over a
5-year span. Overall, the 5-year mortality rate in this cohort
was 44% (17/39).

Of 39 patients, 33 (85%) had continued partial/good re-
sponse and 5 (13%) had complete resolution of psychosis on
clozapine. There was no difference in efficacy between patients
admitted to the NH and those who remained at home (NH:
partial response � 11, complete � 2; community dwellers:
partial response � 23, complete � 3; �2 � 0.09; P � 0.25;
df � 1). A significant worsening in the mean UPDRS-motor
(39.4 vs. 45.7; P � 0.001) and H&Y scale (3.5 vs. 3.9; P �
0.006) scores was noted over 60 months but none discontinued
clozapine due to motor worsening. The most common side
effects reported were excessive sedation (30%) and sialorrhea
(10%) (Table 1).

In the 5-year span of this survey, we are unaware of any case
of death due to myocarditis. Among all 67 patients placed on
clozapine over 5 years, in 2 cases clozapine treatment was
suspended temporarily due to transient leukopenia. These 2
patients were not part of this cohort. There were no cases of
agranulocytosis in our center.

Discussion

Although this long-term study is open and retrospective, it
represents a “real world” experience and supports the continued
safety and efficacy of clozapine for the treatment of psychosis
over a 5-year period, for patients who respond to clozapine
early on. Sedation and sialorrhea were the most common long-
term side effects in this cohort.

The mild increase in UPDRS-motor scores over 5 years is
probably due to disease progression rather than clozapine be-
cause none of our patients complained of significant motor
worsening or discontinued clozapine due to increased parkin-
sonism.

One study showed that psychotic PD patients were over 13
times more at risk for NH placement compared with equally
debilitated nonpsychotic patients.1 Of those eventually admit-
ted to the NH, 82% had hallucinations compared with only 5%
among patients who remained in the community. Moreover, in
a follow-up study, the 2-year mortality rate of PD residents
with psychosis admitted to the NH approached 100%.4

In our cohort, only 33% were eventually admitted to nursing
homes, of whom 44% died over a span of 5 years, a signifi-
cantly improved NH placement and NH mortality rate com-
pared with the that of the original 1995 report of Goetz and
Stebbins.4 The NH mortality rate in this cohort is closer to that

TABLE 1. List of side effects noted with
long-term clozapine use

Side effect n (%)

Sedation 11/39 (28)
Drooling 4/39 (10)
Dry mouth 1/39 (2)
Constipation 1/39 (2)
Urinary frequency/incontinence 1/39 (2)
Hypothermia 1/39 (2)
Confusion 1/39 (2)

The above side effects were classified as “possibly” or “probably”
related to clozapine use as documented by the clinician in the patient’s
chart; some patients had more than one side effect.
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of the more recently published longitudinal outcome of 59 PD
patients enrolled in a clozapine trial for drug-induced psycho-
sis,9 showing a 2-year NH mortality rate of 28%. In the latter
study, the authors concluded that “it appears the prognosis (of
PD patients with drug-induced psychosis) has improved with
atypical antipsychotic therapy.” Our data support this state-
ment.
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Abstract: We report on a case of Chorea-acanthocytosis
(ChAc) in association with Tourettism that consisted of motor
and vocal tics, attention deficit–hyperactivity disorder, and
obsessive–compulsive disorder in addition to the typical symp-
toms of ChAc. The subject was compared with his elder sister
who had the same disease but milder clinical profile and neu-
roradiological findings. The [18F]-2-fluoro-2-deoxyglucose
positron emission tomography (FDG-PET) findings did not
explain the differences in symptomatology between the patient
and his sister, although they may have correlated with severity.
© 2004 Movement Disorder Society

Key words: chorea-acanthocytosis; tourettism; striatal hy-
pometabolism

Although autosomal dominant and recessive, X-linked (termed
“McLeod syndrome”), and sporadic forms of chorea-acantho-
cytosis (ChAc) or neuroacanthocytosis have all been reported,
the clinical phenotypes are very similar in all of them.1 Re-
cently, a novel gene (named CHAC) responsible for autosomal
recessive ChAc (AR-ChAc) has been identified.2–4

Typical movement disorders associated with ChAc are cho-
reiform movements, defined as random, irregular, involuntary
movements of the trunk and limbs.1 Although patients with
ChAc presenting with tourettism have been reported,5,6 the
symptoms have not been well detailed. We present a patient
with ChAc showing typical tourettism including phonic and

This article includes Supplementary Video, available online at http://
www.interscience.wiley.com/jpages/0885-3185/suppmat
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motor tics, along with attention deficit–hyperactivity disorder
(ADHD) and obsessive–compulsive disorder (OCD).

Case Reports

Case 1

A 34-year-old man suffering involuntary movements and
seizures was admitted to our service. The second child of
non-consanguineous parents, his gestation, delivery, and early
developmental milestones had been unremarkable. Family his-
tory was remarkable; his mother was clinically normal with no
acanthocytes, but his father had choreoathetosis and was diag-
nosed as ChAc and died of gallbladder cancer at age 50. His
paternal grandfather who died at age 62 had chorea and ballism
with onset in his early 30s. Two paternal aunts (with chorea and
tics) and a cousin (with choreoathetosis and ballism) were also
diagnosed as ChAc, and have been reported previously.7 His
sister (Case 2) had symptoms similar to his but milder (see
below). The patient was well until age 25 years when he had his
first seizure. No prior history of chorea, tics, ADHD, or OCD
was noted. Thereafter, he experienced orolingual movements
with self-mutilation of the lips and tongue, and soon suffered
rapid involuntary movements of his upper limbs. These move-
ments gradually affected his lower limbs, neck, and trunk. At
age 31 he began to show motor tics such as clapping his hands,
rotating his shoulders and body, and occasionally producing
snoring sound and squeals. Although he had worked as a
plumber since age 19, he lost his job because he often had
difficulty sustaining attention. At age 33 he started to have
difficulty in holding onto things and fell frequently. Further-
more, he began to repetitively check his wallet, make lists, and
pick his nose until it bled.

Physical examination was unremarkable, except for a partial
defect of the lower lip and many scratches on his extremities.
Neurological examination revealed mild dementia and distur-
bance of recent memory. On the Mini-Mental State Examina-
tion (MMSE), he scored 24 out of 30. Speech was normal
except for occasional explosive or involuntary sounds such as
“Yes, yes” and “Ah, ah” together with rapid head turning and
hand clapping. Word reiteration, such as “Thank you, thank
you” and “What is the name of a disease? What is the name of
a disease?” was frequent. He exhibited compulsive scratching
the skin of the extremities. He showed frequent orolingual
hyperkinesia, and had characteristics of hyperactivity mani-
fested by fidgeting, talking excessively, and a tendency to
repeat questions before answers had been completed (see
Video, Segment 1). Abnormal involuntary movement scale
(AIMS) score8 was 40 out of 42. He was diagnosed with
ADHD and OCD based on the Diagnostic and Statistical Man-
ual of Mental Disorders, except for the age of onset.9,10 He used
a wheelchair due to back-and-forth rocking movements. Cra-
nial nerve functions were intact. Motor power was 5 of 5, but
muscle tone was markedly hypotonic in all limbs. Mild mus-
cular atrophy of the legs was noted. His sensory examination
was normal and deep tendon reflexes were hypoactive with
flexor plantar responses. Neither ataxia nor dysmetria was
found in finger-to-nose and heel-to-shin tests.

Hematological examination detected no abnormalities, ex-
cept for a hematocrit of 37.8%. Numerous acanthocytes (10–
20%) were present on a peripheral smear. Blood chemical test
results were aspartate aminotransferase 48 U/l (normal values,

11–34), alanine aminotransferase 35 U/l (normal, 4–37), lac-
tate dehydrogenase 485 U/l (normal, 132–248), creatine kinase
1,179 U/l (normal, 47–212), and aldolase 11.0 U/l (normal,
1.8–6.1). Urinalysis, serum electrolytes, very low-density and
low-density serum lipoprotein, and serum ceruloplasmin were
all within normal ranges. Chest and skull radiographs and an
electrocardiogram were unremarkable. Cell counts, protein, and
sugar in the cerebrospinal fluid were all within normal limits.
Nerve conduction velocity studies showed inexcitability of the
left peroneal nerve, but the rest of the nerves had normal
velocities. Left biceps brachii muscle biopsy showed variable
fiber diameters. Electroencephalography was normal. Brain
magnetic resonance imaging (MRI) detected marked atrophy of
the bilateral striatum (Fig. 1A). [18F]-2-fluoro-2-deoxyglucose
positron emission tomography (FDG-PET) scans showed
marked hypometabolism of the striatum and mild hypometab-
olism of the frontal cortex (Fig. 1B). The ratios of caudate to
cerebellum and of putamen to cerebellum indicate that the
patient also had decreased metabolism in the basal ganglia,
similar to that of his sister (Case 2), but the degree of his
hypometabolism was much more severe (Table 1). Further-
more, we detected a novel single heterozygous mutation of the
CHAC gene in both.7

He was been treated with oral haloperidol (2.25 mg/day) and
showed marked amelioration of his involuntary movements and
tourettism over a 6-month period. His AIMS score decreased to
27 of 42.

Case 2

The elder sister of the proband developed involuntary move-
ments (see Video, Segment 2) (orofacial dyskinesia, jerking of
the head, and chorea in the extremities) at age 35. One year
later, she also had phonic and motor tics, but not ADHD or
OCD. She showed orofacial dyskinesia and choreic movements
of the extremities. Her AIMS score was 15 of 42. No amyot-
rophy was noted. On both direct smears and wet preparations,
10 to 15% of erythrocytes were acanthocytes. Brain MRI
revealed atrophy of the striatum; atrophy of the bilateral stria-
tum was almost equal to Case 1. FDG-PET scans showed
marked hypometabolism of the striatum (Table 1) and mild
hypometabolism of the frontal cortex.

Discussion

We diagnosed both siblings as ChAc based on clinical symp-
toms, family history, and gene abnormalities. A diagnosis of
Tourette syndrome (TS) should be based on a patient’s history
and whether there are motor or phonic tics, the presence of
coexisting behavioral disorders, such as ADHD and OCD, and

TABLE 1. Striatal metabolic ratio of FDG-PET

Structure Case 1 Case 2

Caudate/cerebellum
Right 0.477 0.585
Left 0.571 0.574

Putamen/cerebellum
Right 0.628 0.811
Left 0.731 0.803

FDG-PET, [18F]-2-fluoro-2-deoxyglucose positron emission tomog-
raphy.
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any family history of similar symptoms.11 The term “touret-
tism” has used to describe TS-like symptoms secondary to
some specific cause.12 Our patient had motor and vocal tics
associated with meaningless echolalia but without coprolalia,
similar to reported findings.5,6 He also displayed typical ADHD
and OCD symptoms. He is not likely to have been coinciden-
tally suffering from ChAc and idiopathic TS, because of the
unusual age of onset and the negative family history of TS and
related symptoms. The patient did not present initially with
tourettism, but it was a later manifestation of his ChAc.

FDG-PET investigations in ChAc patients have shown re-
ductions in glucose metabolism in caudate, putamen, and fron-
tal cortex.13,14 Dubinsky and colleagues14 reported that clinical
severity was correlated with the decrease in the basal ganglial
metabolism in 2 siblings with ChAc; our FDG-PET results
concur.

Based on findings of various biochemical, neuroimaging,
neurophysiological, and genetic studies, TS is now considered
an inherited, developmental disorder of synaptic neurotrans-
mission that results in disinhibition of the cortico-striato-
thalamo-cortical circuitry.15 Although many studies using
FDG-PET have shown hypometabolism of the basal ganglia in
TS, it remains unclear whether frontal hypometabolism is as-
sociated with the pathomechanism of TS or not.15 Chase and
associates16 found an inverse correlation between severity of
tics (both vocal and motor) and glucose utilization rates in the
frontal, cingulated and insular cortices, and in the inferior
corpus striatum in TS. The FDG-PET findings in our study do
not explain the difference in symptomatology between the
patient and his sister, although they may correlate with severity.

Although the proband’s clinical symptoms were typical of
chorea and tourettism, his sister, who suffered from the same
disease and shared the same gene mutation, had milder motor
tics; differing clinical features have already been observed in
this family.7 Although it is unclear whether such variable
clinical presentations are the result of genetic heterogeneity or
clinical variability, we speculate that clinical variability is not
the result of genetic heterogeneity at the major locus, but may
reflect other epigenetic interactions, contributing environmen-
tal factors, or both.

Legend to the Video

Segment 1. The patient (Case 1) has rapid, jerky move-
ments of the neck, trunk, and extremities. Occasional finger and
hand movements and facial grimacing also occur. During con-
versation, he occasionally repeats the same phrases, such as
“Thank you” and “What did you say?” He is not able to sit on
the bed quietly because of his hyperactivity. He blurts out a
repetitive question, “What is the name of a disease?”

Segment 2. The patient (Case 2) shows random jerky move-
ments and extension of the lower extremities and orofacial
dyskinesia.
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Vascular Hemichorea/Hemiballism and
Topiramate
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Abstract: Although vascular hemichorea/hemiballism (HC/
HB) has been reported to be self-limited, in some cases, it can
be irreversible and severely disabling. The standard treatment
includes typical and atypical neuroleptics and GABA-mimetic
drugs. Topiramate is a new antiepileptic drug possessing a
complex mechanism of action, including the enhancement of
GABA-mediated inhibition. We describe a 71-year-old patient
with HC/HB who markedly improved after topiramate treat-
ment. © 2004 Movement Disorder Society

Key words: hemichorea; hemiballism; topiramate

Hemichorea (HC) features random and fast jerking, involuntary
movements of the limbs that mimic a dance confined to one
side of the body. When movements are wider and more violent
with prominent involvement of proximal muscles, it is termed
hemiballism (HB).1 These two clinical syndromes are currently
considered a continuum rather than two different entities, lead-
ing Kase and colleagues to propose the name hemichorea/
hemiballism (HC/HB) as a combination of both.2 The most
frequent etiology in adults is an acute cerebrovascular accident,
usually located in the contralateral basal ganglia.3 Although
spontaneous recovery usually occurs, in some cases HC/HB
can be disabling and irreversible.3 Typical high-potency neu-
roleptics, such as haloperidol, perphenazine, as well as other
antidopaminergic drugs, are the medication of first choice.4 As
HC/HB is more frequent in the elderly, a population particu-
larly prone to develop parkinsonism and tardive dyskinesia on
neuroleptic therapy, it appears reasonable to test new therapeu-
tic strategies. Over the past few years, various anticonvulsants
that increase �-aminobutyric acid (GABA)-ergic transmission
(valproate,5 gabapentin6) have been reported to be useful in the
management of isolated HC/HB cases. Topiramate (TPM) is a
new antiepileptic drug with several pharmacological actions,
including GABA activity enhancement.7 Here, we report on a
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71-year-old man who developed a vascular HC/HB effectively
treated with low doses of TPM.

Case Report

A 71-year-old man consulted at our department in May 2001
complaining of paresthesias involving his left arm followed by
the sudden appearance of abnormal and continuous movements
involving his left hemibody. His medical history included
chronic motor tics involving his left facial muscles since the
age of 15 and a peripheral by-pass surgery. The patient had
initially been evaluated at another center where he was started
on haloperidol 5 mg/day for only 3 days, followed by olanza-
pine 15 mg/day for another 4 days. No optimal doses were
achieved in either case because the patient reported subjective
worsening of the symptoms after haloperidol intake and som-
nolence with olanzapine. However, no medical records were
available to confirm this situation. These drugs, therefore, were
discontinued. Low-dose clonazepam (1 mg/day) was initiated,
with poor control of involuntary movements but with improve-
ment of anxiety symptoms. Three months later, he was admit-
ted to our center for a complete diagnostic evaluation. Neuro-
logical examination revealed an oriented patient with choreic
and sporadic ballistic movements affecting the left arm and leg,
without evidence of motor deficit. He presented mild hypoes-
thesia localized in his left hand with ipsilateral dysdiadochoki-
nesia. Saccadic ocular movements were normal. He had mild
dysarthria, and normal muscle tone and deep tendon reflexes.
Laboratory findings were normal, including glycemia and thy-
roid function tests. A brain magnetic resonance imaging (MRI)
scan disclosed multiple hyperintense signals in T2-weighted
sequence located in the deep white matter and basal ganglia.
Doppler ultrasonography of cervical arteries and a cerebral MR
angiography demonstrated severe stenosis of the right internal
carotid artery. He was still on clonazepam 1 mg/day (see
Video, Segment 1). Because the patient refused to reinitiate
haloperidol or any other neuroleptic drug, a GABAergic ago-
nist drug, TPM, was started at 25 mg/day and titrated weekly to
obtain the maximal benefit on HC/HB or the appearance of
intolerance, to a maximum of 400 mg/day. TPM doses were
increased by 25 mg per week, with improvement of HC/HB
from the very first week. Forty-eight hours after TPM 50
mg/day, involuntary movements markedly diminished (see
Video, Segment 2). The following week, upon reaching doses
of 75 mg/day, choreic movements were sporadic and mild in
intensity, enough so that he was able to perform fine motor
tasks as threading a needle. He simultaneously noticed irrita-
bility and reappearance of anxiety, but these side effects dis-
appeared when he returned to 50 mg/day. The patient remained
with good control of HC/HB symptoms for 2 months. To
evaluate whether improvement of HC/HB had been due to the
spontaneous recovery of his disease, or if it had been associated
to the pharmacological intervention, TPM was gradually with-
drawn over 5 days. Twenty-four hours after the drug was
withdrawn, mild but persistent left HC/HB was evident. A
second clinical evaluation performed 13 days after TPM with-
drawal showed significant worsening of his HC/HB syndrome.
TPM was reinitiated and an objective clinical improvement was
achieved again 24 to 48 hours once TPM was restarted on 50
mg/day. However, although he reached doses of 50 mg/day, this
time he failed to improve to the level he had experienced during
the first course of treatment with TPM (see Video, Segment 3). A
second attempt to diminish TPM dose 1 month later led to a

recurrence and exacerbation of his symptoms. To date, he is still
on TPM 50 mg/day, with partial control of the HC/HB. In the
follow-up, a right carotid endarterectomy was performed but the
involuntary movements remained unchanged.

Discussion

Our patient presented an HC/HB syndrome secondary to a
probable vascular etiology. This theory was supported by the
acute onset of symptoms and evidence of peripheral and cere-
bral vascular disease. Although brain MRI failed to disclose
any acute infarction, this is not an infrequent situation found in
vascular choreas.8 Indeed, recent reports show that, in over
20% of cases, such lesions are not detected by conventional
neuroimaging techniques.9

Although the pathophysiology of HC/HB remains controver-
sial, it has been postulated that the hyperkinetic disorder is caused
by decreased GABAergic transmission in the indirect basal gan-
glion pathway.10,11 In agreement with this hypothesis, experimen-
tal models of HC have been produced by injection of a GABA
antagonist drug into the external segment of the globus pallidus or
subthalamic nucleus.12 In the past few years, human single photon
emission computed tomographic studies12,13 have revealed in-
creased blood flow in the thalamus contralateral to the choreic
movements after ischemic stroke compromising the basal ganglia,
which might reflect enhanced thalamic neuronal activity, free from
inhibitory pallidal control.12

Consistent with the lack of GABA transmission in HC/HB,
it seems reasonable to use drugs that increase GABAergic
neurotransmission. TPM has been proven to enhance GABA
activity7 and to be effective in the control of other movement
disorders such as essential tremor.14,15 We therefore decided in
the present case to explore the potential benefits of this drug in
the management of HC/HB in a patient who initially refused to
reinitiate neuroleptic therapy. Low doses of TPM (50 mg/day)
were initially well tolerated and markedly reduced HC/HB,
although the best clinical response was transient. Although
vascular HC/HB may spontaneously resolve,16 in our patient,
the worsening of symptoms within 24 hours after TPM was
withdrawn and the control of hyperkinetic movements after
re-initiation provide strong evidence of TPM efficacy.

On the other hand, there is no clear explanation for the
reduction in efficacy after re-introduction of TPM. Unfortu-
nately, high doses could not be tested because of the develop-
ment of irritability and increased anxiety with 75 mg/day. TPM
side effects include weight loss, paresthesias, memory prob-
lems, and neurotoxic effects (ataxia, impaired concentration,
confusion, dizziness, and somnolence). These side effects may
be due to the rate of titration or dose-related, as seems to have
occurred in our patient, who developed anxiety and irritability
that disappeared after diminishing the daily dose of TPM.17

Although the report of a single case remains essentially
anecdotal, we believe that it would be useful to explore the
potential benefits of TPM in the management of HC/HB, given
the theoretical bases that support its use in the treatment of this
entity. Our findings need to be corroborated by well-designed
trials to allow therapeutically valid recommendations.

Acknowledgment: The authors state that there is no financial rela-
tionship with pharmaceutical companies.

Legends to the Video

Segment 1. Baseline on clonazepam 1 mg/day.
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Segment 2. Marked improvement can be observed when the
patient received 1 mg/day of clonazepam and TPM 50 mg/day.

Segment 3. Choreic movements after 6 months. TPM 50
mg/day and clonazepam 1 mg/day.
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Mistaken Diagnosis of Psychogenic Gait
Disorder in a Man With Status Cataplecticus

(“Limp Man Syndrome”)
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Abstract: We report on a 45-year-old man with a history of
multiple psychiatric admissions for a gait disorder and episodic
weakness thought to be psychogenic who was subsequently
diagnosed with status cataplecticus due to narcolepsy. The gait
difficulties resolved with venlafaxine. This case demonstrates
that status cataplecticus can be misdiagnosed as a psychogenic
gait disorder. © 2004 Movement Disorder Society

Key words: cataplexy; narcolepsy; hypocretin

Psychogenic gait disorders can be extremely challenging to
diagnose. Clinical features often include exaggerated effort,
extreme slowness, fluctuations, and bizarre gait with “uneco-
nomic postures.”1–3 The diagnosis also is supported by a lack of
objective findings such as abnormal deep tendon reflexes or
tone. Here, we report a patient with features suggestive of a
psychogenic gait disorder that was actually caused by contin-
uous cataplexy, or “limp man syndrome.”

Case Report

A 45-year-old man presented to the neurology clinic for
variable weakness, sleepiness, and visual hallucinations. Four
months earlier, he developed excessive sleepiness, especially
when sedentary, although he fell asleep once during public
speaking. Within a few weeks, he also began to have episodes
of sudden left leg weakness lasting approximately 1 minute and
occurring several times each day. In subsequent weeks, the
weakness spread to involve all extremities as well as the face,
neck, and voice. The duration of the episodes increased, rang-
ing from a few minutes to several hours. A few weeks later, he
complained of visual hallucinations such as birds flying at his
face or thugs trying to attack him. Areflexia was noted on
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records from that time period. There was no family history of
neurological, psychiatric, or sleep disorders. Neuropsychiatric
testing revealed variably poor attention. A routine electroen-
cephalogram was read as normal. Magnetic resonance imaging
of the brain with and without gadolinium and of the entire spine
(without gadolinium) were reported to be normal. Nerve con-
duction studies with electromyography showed only equivocal
findings on repetitive stimulation. A trial of pyridostigmine
bromide produced no clinical benefits. Computed tomography
of the chest was normal and acetylcholine receptor antibodies
were absent. He was diagnosed with a conversion reaction,
leading to two hospitalizations on a psychiatric service. He was
not medicated for these symptoms.

Additional history obtained at presentation indicated that
many of the episodes of weakness were triggered by strong
emotions such as excitement, anger, or laughter. He experi-
enced weakness most of the time, with occasional periods of
normal power lasting up to 30 minutes. He had a history of
chronic daytime sleepiness over the past 4 months with fre-
quent brief naps during the daytime associated with vivid
dreams and visual hallucinations. He reported frequent awak-
enings at night and his girlfriend noticed occasional apneic
episodes.

On examination, he was noted to be mildly overweight. He
was variably alert and attentive but for most of the examination
was observed to have slow and rambling speech. At these
times, he displayed ptosis, neck extensor weakness, and dys-
arthria. He remained awake and was able to talk but reported
difficulty moving his arms. At these times, he had diffuse
weakness with hypotonia and antigravity strength in all extrem-
ities. Deep tendon reflexes were absent, but vibration and
temperature sensation were normal. His gait was variably
ataxic with a stooped posture and a tendency to keep his mouth
open with tongue protruded. Further description of the gait is
provided in the legend to the videotape (see Video, Segment 1).

A polysomnogram revealed moderately reduced sleep effi-
ciency with 50 awakenings, a slight increase in stage 1 sleep, a
normal rapid eye movement (REM) latency, and rapid eye
movements and atonia intruding into non-REM sleep. Mild to
moderate obstructive sleep apnea and periodic limb movements
of sleep were also present. The Multiple Sleep Latency Test
(MSLT) revealed an average sleep latency of 0.3 minutes and
sleep-onset REM periods in three of five naps. Genetic studies
indicated that he was positive for HLA DQB1*0602. Cerebro-
spinal fluid analyses revealed a mildly elevated protein and
undetectable levels of orexin/hypocretin. Based on these re-
sults, he was diagnosed with narcolepsy with cataplexy. He was
started on venlafaxine with subsequent resolution of his epi-
sodes of weakness (see Video, Segment 2).

Discussion

Recognition of a movement disorder as a conversion reaction
can help prevent unnecessary and potentially harmful testing
and therapeutic trials. On the other hand, significant harm can
result from the inaccurate diagnosis of a physical disorder as
psychogenic. Avoiding such an error can be difficult due to
overlapping features of psychogenic disorders and “organic”
movement disorders.1–3 Furthermore, psychogenic movements
can occur in the setting of a preexisting organic disorder,
further complicating the diagnosis.4 The patient presented here
had an unusual gait disorder associated with episodes of weak-
ness and visual hallucinations. Several features were suggestive

of a psychogenic disorder, including the variable and stagger-
ing nature of the gait along with episodes of sudden buckling of
the knees without falls. The absence of objective abnormalities
on neurological examination (except for areflexia) and multiple
negative imaging and electrophysiological studies further
raised suspicion of a psychogenic disorder, resulting in psychi-
atric hospitalizations. His excessive daytime sleepiness was not
seriously evaluated during initial investigations. Once the di-
agnosis of narcolepsy with cataplexy was considered, appro-
priate diagnostic tests were performed and effective therapy
was initiated.

Although the patient also suffered from obstructive sleep
apnea, other findings indicated a diagnosis of narcolepsy with
cataplexy. He had excessive daytime sleepiness, episodes of
weakness with hypotonia, and an extremely short sleep latency
on the MSLT with three sleep-onset REM periods. The unde-
tectably low levels of orexin/hypocretin in the cerebrospinal
fluid (CSF) also are supportive of this diagnosis.5–7 There is
considerable evidence that orexin/hypocretin promotes wake-
fulness,8 and the vast majority of patients with narcolepsy plus
cataplexy lack detectable orexin/hypocretin in the CSF.6

Although rare, cases of “status cataplecticus” have been
reported previously. Guilleminault and colleagues described a
patient with frequent attacks of complete cataplexy that they
referred to as “status cataplecticus.”9 Stahl and coworkers re-
ported a patient with a brainstem glioblastoma presenting with
hundreds of partial cataplectic attacks each day, at a rate of one
every few seconds, associated with a peculiar variation of
posture and tone. This patient’s gait was described as resem-
bling a puppet on strings with periods of a sagging face, limp
arms, and buckling knees. The authors referred to this contin-
uous fluctuating partial cataplexy as “limp man syndrome.”10

As in the case presented here, the marked variations in muscle
strength and abnormal movements of the patient described by
Stahl and colleagues initially led to the incorrect diagnosis of a
psychogenic disorder. Additional patients have been reported
with status cataplecticus after initiating treatment with prazo-
sin11 or after abrupt withdrawal of clomipramine.12 Thus, status
cataplecticus (limp man syndrome) should be considered in the
differential diagnosis of a psychogenic gait disorder, particu-
larly in patients with excessive daytime sleepiness.

Legends to the Video

Segment 1. The patient before initiation of treatment. Pto-
sis, head drop, limp arms, and fluctuating dysarthria are appar-
ent. Gait is variably wide-based with sudden staggering to
either side. There are moments of buckling at the knees without
falling.

Segment 2. The patient with normal speech and gait after
initiation of venlafaxine.

Acknowledgment: We thank the patient for generously allowing
presentation of the video accompanying this report.

References

1. Miyasaki JM, Sa DS, Galvez-Jimenez N, Lang AE. Psychogenic
movement disorders. Can J Neurol Sci 2003;30(Suppl. 1):S94–
S100.

2. Hayes MW, Graham S, Heldorf P, de Moore G, Morris JGL. A
video review of the diagnosis of psychogenic gait: appendix and
commentary. Mov Disord 1999;14:914–921.

CLINICAL/SCIENTIFIC NOTES 839

Movement Disorders, Vol. 19, No. 7, 2004



3. Lempert T, Brandt T, Dieterich M, Huppert D. How to identify
psychogenic disorders of stance and gait: a video study in 37
patients. Acta Neurol Scand 1991;82:335–340.

4. Ranawaya R, Riley D, Lang A. Psychogenic dyskinesias in pa-
tients with organic movement disorders. Mov Disord 1990;5:127–
133.

5. Nishino S, Ripley B, Overeem S, Lammers GJ, Mignot E. Hypo-
cretin (orexin) deficiency in human narcolepsy. Lancet 2000;355:
39–40.

6. Mignot E, Lammers GJ, Ripley B, et al. The role of cerebrospinal
fluid hypocretin measurement in the diagnosis of narcolepsy and
other hypersomnias. Arch Neurol 2002;59:1553–1562.

7. Kanbayashi T, Inoue Y, Chiba S, et al. CSF hypocretin-1
(orexin-A) concentrations in narcolepsy with and without cata-
plexy and idiopathic hypersomnia. J Sleep Res 2002;11:91–93.

8. Scammell TE. The neurobiology, diagnosis, and treatment of nar-
colepsy. Ann Neurol 2003;53:154–166.

9. Guilleminault C, Wilson RA, Dement WC. A study on cataplexy.
Arch Neurol 1974;31:255–261.

10. Sahl SM, Layzer RB, Aminoff MJ, Townsend JJ, Feldon S. Con-
tinuous cataplexy in a patient with a midbrain tumor: the limp man
syndrome. Neurology 1980;30:1115–1118.

11. Aldrich MS, Rogers AE. Exacerbation of human cataplexy by
prazosin. Sleep 1989;12:254–256.

12. Martinez-Rodriguez J, Iranzo A, Santamaria J, et al. Status cata-
plecticus induced by abrupt withdrawal of clomipramine. Neuro-
logia 2002;17:113–116.

Amphetamine-Induced Chorea in Attention
Deficit–Hyperactivity Disorder
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Abstract: Attention deficit–hyperactivity disorder (ADHD) is
treated frequently with stimulants in both children and adults.
While tics are occasional complications of stimulant therapy,
chorea is reported rarely. We describe an adult ADHD pa-
tient who developed chorea upon dose escalation of mixed
amphetamine salts, which resolved on discontinuation of the
drug. © 2004 Movement Disorder Society
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Attention deficit–hyperactivity disorder (ADHD) is commonly
diagnosed in children and may persist into adolescence and
adulthood in 40 to 60% of patients.1,2 Stimulants remain the
primary pharmacotherapy for ADHD in both children and

adults.3,4 Methylphenidate, pemoline, and amphetamine deriv-
atives (frequently in extended-release preparations) are the
mainstays of therapy.4 Tics are the most common dyskinesia
reported in ADHD treatment with these drugs, although it
remains controversial as to how often stimulants “cause” a tic
disorder.5–9 There is perhaps more evidence that stimulants
may worsen a preexisting tic disorder, as reported with co-
caine.10,11 Contrary to this line of thought, the Tourette’s Syn-
drome Study Group has demonstrated recently a decrease in tic
severity in children with tics and ADHD who were treated with
methylphenidate.9

While amphetamine-induced chorea has been reported in the
setting of acute12 or chronic abuse/addiction,5,13,14 it has been
reported only rarely in the setting of therapeutic uses for the
drug. In fact, a PubMed search of the English language litera-
ture yielded only one report of amphetamine-induced chorea in
the treatment of an adult: a woman taking an amphetamine
precursor for weight loss.15 We report on a man who developed
chorea temporally related to an increased dose of his ADHD
medication, mixed amphetamine salts (MAS).

Case Report

A 22-year-old man was diagnosed with ADHD at age 8. He
was treated with methylphenidate with adequate response for
14 years until 1 month before admission when he noted diffi-
culty focusing and concentrating on his college class work. At
that time, he was switched from methylphenidate 20 mg t.i.d. to
MAS 20 mg b.i.d. He continued to have difficulty focusing on
tasks, and his dose was eventually escalated to 45 mg t.i.d. over
several weeks with improvement in his ADHD symptoms. Five
days after increasing his dose from 30 mg t.i.d. to 45 mg t.i.d.,
he awoke feeling nauseous. He was agitated, talking constantly,
and had adventitious movements of his face, trunk, and extrem-
ities noted by his roommate of which the patient was unaware.
There was no evidence of “punding” behavior, a behavior
where amphetamine users get “hung-up” repeating various
tasks for lengthy periods of time.16 He denied taking more
MAS than were prescribed and denied illicit drug use. He had
no prior history of tics, chorea, or other movement disorders.
He had no prior diagnosis of bipolar disorder, conversion
disorders, or malingering. There was no recent history of a
streptococcal infection, and he had never taken neuroleptics.
He had no history of connective tissue disease. He was also on
escitalopram (10 mg, stable dose) to treat anxiety and depres-
sion for 2 months before any changes in his ADHD medica-
tions. There was no family history of chorea or other movement
disorders.

On initial examination, he was afebrile with a pulse of 120
and normal blood pressure. He was alert and oriented and
talked constantly with normal content. His cranial nerve exam-
ination was normal. He had normal power with continuous
choreic movements of his upper and lower face, trunk, and all
extremities that were involuntary and not suppressible. He did
not manifest motor or vocal tics, and there was no evidence of
“punding” behavior. His movements ceased while sleeping.
Sensory examination, coordination, and reflexes were normal
except for evidence of a fine postural tremor in outstretched
arms.

Laboratory values demonstrated a normal complete blood
count and blood chemistries except for a slightly elevated
aspartate aminotransferase at 40 units/L (normal, 13–39 units/
L), elevated total bilirubin at 2.1 mg/dl (normal, 0.3–1.0 mg/
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dl), and an elevated creatine kinase at 780 units/L (normal,
55–170 units/L). Antinuclear antibody was negative. A urine
toxicology screen was positive for amphetamines (27,057
ng/mL confirmed by gas chromatography–mass spectrometry)
and negative for cocaine and other drugs of abuse. A head
computed tomography scan without contrast was normal.

Before our evaluation, he was treated initially with intrave-
nous diphenhydramine (25 mg) for agitation and subsequently
with both intravenous lorazepam (3 mg) and diazepam (10 mg)
without improvement in his choreic movements. The MAS
were discontinued at presentation, and his chorea gradually
improved with only occasional truncal choreic movements
noted 2 days after admission. Three days after admission, his
movements had abated, although he remained agitated and
excessively talkative. He returned to his normal baseline mental
status within 4 days after stopping the drug and remained on
escitalopram as his chorea resolved. His aspartate aminotrans-
ferase, total bilirubin, and creatine kinase levels normalized
within 2 days after admission. The day after discharge, he was
reinitiated on methylphenidate at 40 mg t.i.d. with moderate
improvement in his ADHD symptoms and without recurrence
of chorea or other movement disorders.

Discussion

Prinzmetal and Bloomberg introduced amphetamines to treat
narcolepsy in 1935.17 Since that time, amphetamines have been
used extensively in the treatment of several other conditions,
including obesity18 and ADHD.3,4 Movement disorders in-
duced by amphetamines are extremely rare in these therapeutic
settings, despite considerable exposure to numerically signifi-
cant patient populations. In fact, a National Library of Medi-
cine (PubMed) search identified only one report of amphet-
amine-induced chorea when an amphetamine precursor
(clobenzorex) was used as an anorectic.15

Our patient’s history is compelling for an association of his
chorea with the escalation of his MAS dose since he was on a
stable daily dose of escitalopram for 2 months. Mattson and
Calverley reported an 8-year-old boy with a learning disability
who had worsening of preexisting choreoathetosis in the upper
extremities when he was treated with 5 mg of dextroamphet-
amine for hyperactivity.19 This choreoathetosis recurred on
rechallenge at the same dose and immediately resolved when
the patient was treated with 25 mg of diphenhydramine.19

Mattson and Calverley also reported a 3-year-old girl with a
history of focal-onset seizures who developed choreoathetosis
of the arms and legs after ingesting 5 mg of methylphenidate
for treatment of drowsiness related to antiepileptic therapy with
phenobarbital, phenytoin, and mephobarbital.19 She then devel-
oped choreoathetosis in the same distribution when treated with
2.5 mg of dextroamphetamine 1 week later, resolving within 12
hours.19

Unlike the 3-year-old girl reported by Mattson and Calver-
ley,19 our patient had never developed chorea on high doses of
methylphenidate (up to 40 mg t.i.d.), but did develop chorea
when taking high doses of MAS. His total daily dose of MAS
(135 mg) when he developed chorea was 2.5 times the average
effective daily dose (54 mg) of MAS in a randomized, placebo-
controlled trial in adult ADHD patients.1 Perhaps chronic ther-
apy with methylphenidate made him physiologically less sen-
sitive to amphetamines because methylphenidate acts similarly
to amphetamines in the central nervous system, facilitating
presynaptic dopamine release in the striatum20 and blocking

re-uptake of dopamine by the dopamine transporter.21 While
some authors have reported that tolerance to methylphenidate
occurs in humans (especially at doses higher than 60 mg per
day),22,23 others believe that neither tolerance nor sensitization
to methylphenidate occurs to a significant degree in the treat-
ment of ADHD.24

While hyperdopaminergic states are classically associated
with chorea,20,25,26 another possibility is that serotonergic mod-
ulation of dopaminergic systems may have influenced the de-
velopment of chorea in our patient. Certainly, chorea has been
reported in patients taking other selective serotonin-reuptake
inhibitors (SSRIs): paroxetine27 and fluoxetine.28,29 Addition-
ally, amphetamines not only promote presynaptic release of
dopamine, they also promote presynaptic release of serotonin30

unlike methylphenidate.31 In rats, serotonin also appears nec-
essary to promote the markedly increased firing rate of neo-
striatal neurons induced by high doses of dextroamphetamine
(7.5 mg/kg).32 Our patient would be at risk for a hyperseroton-
ergic state due to high-dose amphetamine treatment in associ-
ation with his concomitant use of escitalopram (the biologically
active (S) enantiomer of the SSRI citalopram).

While citalopram reduces extracellular striatal dopamine
concentrations and increases [11C]raclopride binding to D2
receptors in some animal models,33 there are multiple lines of
evidence that citalopram and elevated brain serotonin levels are
associated with enhanced striatal dopaminergic responses. In
humans, citalopram appears to decrease [11C]raclopride bind-
ing in the striatum, possibly indicating increased dopamine
release in the setting of elevated serotonin levels.34 Chronic
administration of citalopram results in increased amphetamine-
induced locomotor activity in rats.35 Other studies have shown
that citalopram increases D2 receptor expression in rat striatum
at the receptor and mRNA levels.36 These studies suggest that
escitalopram, either directly or indirectly (through its SSRI
action or by altering expression of dopamine receptors), could
have influenced the manifestation of our patient’s chorea in the
setting of high-dose MAS treatment. While the exact mecha-
nism of amphetamine-induced chorea is unknown, we recom-
mend caution when prescribing high-dose amphetamine treat-
ment for ADHD patients taking concomitant SSRI therapy.
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Unusual Forehead Tremor in a Patient With
Essential Tremor
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Abstract: Voice and head (neck) tremor commonly occur in
patients with essential tremor (ET), but involvement of cranial
musculature is generally limited to these specific cranial struc-
tures, and action tremor of the forehead has not been reported.
We describe a patient with ET who had forehead tremor. The
tremor seemed to be task-specific, and neurophysiological fea-
tures suggested that the forehead tremor was dystonic. The
presence of forehead tremor in a patient with ET probably
indicates an additional pathophysiologic process. The explana-
tion for the specificity of involvement of cranial musculature in
ET is not known, but this clinical observation might help guide
investigators who are interested in the underlying pathophysi-
ology of this condition. © 2004 Movement Disorder Society

Key words: essential tremor; dystonia; clinical heterogene-
ity; neurophysiology; pathophysiology

Patients with essential tremor (ET) typically have kinetic
tremor. The tremor is most commonly seen in the arms, but it
can involve other parts of the body, including the head.1,2

This article includes Supplementary Video, available online at http://
www.interscience.wiley.com/jpages/0885-3185/suppmat
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Facial tremor, however, appears to be uncommon, and to our
knowledge, it has not been reported. We present an ET patient
with forehead tremor; however, clinical and neurophysiological
features suggested that another process in addition to ET was
the cause of the forehead tremor.

Case Report

Our patient is a 62-year-old, right-handed man whose tremor
began at age 44 years with an action tremor of both arms,
particularly on the right. Initially, the tremor was apparent
during different activities (e.g., writing, eating, drinking) and
gradually worsened so that he occasionally began to use his left
hand for writing and pouring. He was given a diagnosis of ET
by his family doctor, but no treatment was prescribed. By age
52 years, family members pointed out a head tremor, which
was mild and did not bother the patient. At age 62 years, he was
first seen by one of the authors (E.D.L.) at the Center for
Parkinson’s Disease and Other Movement Disorders at Colum-
bia Presbyterian Medical Center. His main complaint was
worsening arm tremor, for which he wanted treatment. He also
noted a head (neck) tremor, although it was not bothersome. He
did not notice forehead tremor. His medications were atenolol
50 mg per day for hypertension and clonazepam 0.25 mg twice
a day for anxiety. He noted that ethanol (one glass of wine) had
a mild beneficial effect on his tremor. His past medical history
was unremarkable. His mother had died at age 72 years and had
had head (neck) tremor for approximately 10 years. He had no
siblings and his two children, aged 29 and 35 years, do not have
tremor. His arm tremor was rated on examination with the
Washington Heights–Inwood Genetic Study of Essential
Tremor (WHIGET) Rating Scale3 (0 � no visible tremor; 1 �
low-amplitude or intermittent tremor; 2 � moderate-amplitude
tremor that is clearly oscillatory and usually present; 3 �
high-amplitude tremor). The examination revealed a mild reg-
ular postural tremor of both arms (rating � 1) without dystonic
posturing of the limbs, a moderate kinetic tremor of the right
arm (rating � 2) and mild to moderate kinetic tremor of the left
arm (rating � 1-2; see Video, Segments 1–3). Kinetic tremor
was tested while pouring, drinking, using a spoon, touching
finger-to-nose, and drawing spirals (see Video, Segments 2 and
3). There was no rest tremor. He had a mild head tremor but no
voice tremor. There was no dystonic neck deviation. When he
was sitting quietly and facing the examiner, there was no
forehead tremor (see Video, Segment 4). While speaking, his
frontalis muscles contracted, resulting in bilateral eyebrow
elevation and forehead tremor (see Video, Segment 5). When
he stopped speaking, the tremor stopped. When he was asked to
speak while trying not to raise his eyebrows, there was no
forehead tremor. When he raised his eyebrows without speak-
ing, there was minimal and intermittent forehead tremor. His
examination was otherwise normal. His gait and balance were
normal. He was able to tandem walk without difficulty. He had
no weakness, cranial nerve abnormalities, upper motor neuron
signs, cerebellar signs, parkinsonism, or sensory impairment.
His comprehensive metabolic panel and thyroid function tests
were normal. To further evaluate his atypical forehead tremor,
he was referred for a computerized tremor analysis test.

Neurophysiological Findings

Four channels were used to record frontalis and orbicularis
muscles bilaterally with silver/silver chloride electromyogra-

phy (EMG) surface electrodes (Fig. 1). One channel recorded
accelerometry using ultra-light piezoresistive tri-axial minia-
ture accelerometers (� 25 g, weight: 1.2 g) with linear sensi-
tivities of approximately 4.5 mV/g in the physiologic range,
attached rostral to the left eyebrow. Data were acquired and
analyzed using semiautomatic interactive software developed
in the Clinical Motor Physiology Laboratory during the follow-
ing tasks: sitting, reading quietly, reading out loud, talking,
counting, finger-to-nose movement, pouring water, and writing.
When seated and silent, there was no tremor of the forehead.
When he was reading out loud, talking, or counting, there was
a 1 to 3 Hz co-contraction of the frontalis and orbicularis oculi
muscles, associated with forehead tremor. The tremor was
irregular and associated with a mix of short duration (50–100
msec) and longer duration (200–800 msec) EMG bursts. EMG
activities of bilateral frontalis and orbicularis oculi muscles
were not always synchronous. No forehead tremor was present
during motor tasks of the hands such as finger-to-nose move-
ment, pouring water, or writing.

Discussion

Tremor is defined by an oscillatory movement of a body part,
produced by rhythmic alternating or simultaneous contractions
of antagonistic muscle groups. It is generally described by the
affected sites, activating conditions, amplitude, frequency, reg-
ularity, and rhythmicity. Because tremors of different causes
have their own characteristics, these differences can often aid in
the differential diagnosis.

In patients with ET, facial tremor is uncommon. In a series
of 350 patients with ET seen at a tertiary referral clinic, sites of
tremor included the hand (89.7%), head (40.9%), voice
(17.7%), legs (13.7%), jaw (7.1%), face (2.9%), trunk (1.7%),
and tongue (1.4%).4 To our knowledge, forehead tremor has
not been reported in patients with ET. Critchley, in a review
article on ET, commented that tremor of the head and neck may
occur at the occipitoatlantic articulation, in the masseters, facial
muscles, eyelids, external ocular muscles, extrinsic and intrin-
sic laryngeal muscles, tongue, and palate,2 but they did not
comment on the forehead. In most clinical series, the presence
of forehead tremor is not specifically commented upon.5–7 In a
population-based study of 175 ET cases in Papua New Guinea,1
the authors specifically reported that muscles of the upper face
(frontalis and periorbital muscles) were not involved in any
cases.

It can be difficult on general neurological examination to
distinguish dystonic tremor from the action tremor of ET.
Moreover, there are many reports of the coexistence of ET and
dystonia in the same patient.8–14 Our patient’s forehead tremor
seemed to be task-specific, which suggested that it was dys-
tonic. Furthermore, physiologically, the combination of irreg-
ular tremor, low tremor frequency, and co-contraction of an-
tagonistic muscle groups with mixed short and long duration
EMG bursts suggested that the forehead tremor was dystonic.

In summary, although voice and head (neck) tremor com-
monly occur in patients with ET, involvement of cranial mus-
culature is generally limited to these specific cranial structures
and action tremor of the forehead has not been reported. The
presence of forehead tremor probably indicates an additional
pathophysiologic process, and objective computerized physio-
logic testing may aid in the differential diagnosis. The expla-
nation for the specificity of involvement of cranial musculature
in ET is not known but this clinical observation might help
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guide investigators who are interested in the underlying patho-
physiology of this condition.
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Legends to the Video

Segment 1. The patient has mild postural tremor of both
arms.

Segment 2. The patient is pouring water from one cup to
another and using a spoon to bring water to his mouth. There is
moderate kinetic tremor in the right arm and mild to moderate
kinetic tremor in the left arm.

Segment 3. While he is performing the finger to nose ma-
neuver, the patient has moderate kinetic tremor in the right arm
and mild to moderate kinetic tremor in the left arm. No fore-
head tremor is visible.

Segment 4. When he is sitting quietly, there is no forehead
tremor.

Segment 5. The patient is asked to speak. His frontalis
muscles contract, resulting in elevation of the eyebrows and
forehead tremor.
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FIG. 1. Upper four traces show surface electromyogram (EMG) obtained from bilateral frontalis and orbicularis oculi muscles while the patient was
speaking and experiencing forehead tremor. Note the irregularly timed short and long burst durations (50–800 msec) in all muscles. Note also the
co-contractions of the antagonistic frontalis and orbicularis muscles. The bottom trace shows the corresponding irregular left forehead movements
recorded rostral to the left eyebrow.
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Abstract: By examining two previously described families
with rapid-onset dystonia parkinsonism, we have identified a
key recombination event that places the disease locus (DYT12)
into a 5.9 cM interval flanked by markers D19S224 and
D19S900. Evaluation of a positional candidate gene, the glu-
tamate receptor subunit GRIK5, revealed no mutations. © 2004
Movement Disorder Society
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Rapid-onset dystonia–parkinsonism (RDP) is a rare, autosomal-
dominantly inherited, disabling movement disorder. Typically,
patients experience sudden onset over hours to days of dystonic
posturing of the limbs, bradykinesia, postural instability, dysar-
thria, and dysphagia, followed by little or no progression.1 Age of
onset ranges from late childhood to early adulthood and may be
triggered by stressful events, including physical exercise, emo-
tional stress, fever, or childbirth. Linkage of this disease gene to an
8 cM region on chromosome 19q13, defined by flanking markers
D19S587 and D19S900, has been reported.2 In an attempt to
reduce the minimal chromosomal region containing the disease
gene, we genotyped 13 known polymorphic markers in the
DYT12 region in 2 unrelated, previously described RDP families,
RDP-13 and RDP-2.4 Both of these families show linkage to the
candidate region on chromosome 19q13, with the highest com-

bined two-point logarithm of odds score occurring at D19S198
(Z � 4.04 at � � 0.0).2

One of the candidate genes in this region, GRIK5, encodes a
kainate-type glutamate receptor subunit, KA2. In rat brain,
abundant GRIK5 mRNA levels have been found in the basal
ganglia, especially in the striatum, substantia nigra pars com-
pacta, and subthalamic nucleus,5 regions that are critically
involved in movement control.6 Given that corticostriatal glu-
tamatergic neurons form the major afferent projection to the
striatum, the KA2 subunit could act by modulating dopaminer-
gic input into the striatum. To evaluate the role of the GRIK5
gene in RDP, we screened two representative affected individ-
uals from both of the RDP families for mutations in the coding
region (exons 1– 19) and one putative regulatory region.7,8

Patients and Methods

Blood samples were collected from participants after obtaining
informed consent, and DNA was extracted using standard proce-
dures. Two representative affected individuals from each family,
RDP-1 and RDP-2 (both Caucasian), containing the complete
haplotypes across the region were used for mutational analysis
along with 3 control subjects from the same ethnic group: Patients
III-9 and II-4 from Family RDP-1 and patients II-2 and II-4 from
Family RDP-2 [pedigree designations according to Kramer and
colleagues2]. The structure, clinical features, and marker haplo-
types of these 2 RDP families have been described in detail
elsewhere3,4; briefly, there were 12 affected members in Family
RDP-1 and 4 affected members in Family RDP-2.

The exon–intron structure for the human GRIK5 gene can be
found under GenBank accession no. NT_011109 (LocusLink
2901, UniGene Cluster Hs.249141).The genomic sequence of the
human GRIK5 gene was used to design primer sets (see Table 1)
to amplify fragments, spanning the entire coding region, splice
junctions, and a putative regulatory region (778 bp) within the 5�
untranslated region (UTR) of the human GRIK5 gene.

The entire coding sequence of the human GRIK5 gene was
amplified from genomic DNA of 4 patients and 3 controls by
polymerase chain reaction (PCR). Fragments of less than 350 bp
were first screened for mutations using single-stranded conforma-
tion polymorphism (SSCP) analysis, followed by direct sequenc-
ing (see below). Variants seen on the SSCP gel were sequenced
and compared to control samples. Fragments larger than 350 bp
were sequenced directly without SSCP analysis. PCR products
were sequenced using either the Thermo Sequenase radiolabeled
terminator cycle sequencing kit (USB) or the Taq DyeDeoxy
Terminator cycle sequencing kit (Applied Biosystems), and run on
an ABI 3700 PRISM automated sequencer.

Genotyping was performed according to a standard PCR pro-
tocol (Research Genetics/Invitrogen) using an ABI 377 automated
DNA sequencer. The Genescan and Genotyper software package
from ABI was used to determine fragment sizes and to assign
allele status. We used the following microsatellite markers on
chromosome 19q13 spanning the DYT12 locus: D19S587 (59.36
cM), D19S224 (61.49), D19S570 (62.03), D19S220 (62.03),
D19S422 (63.10), D19S417 (63.10), D19S200 (63.63), D19S223
(64.16), D19S400 (64.70), D19S198 (65.77), D19S420 (66.30),
D19S408 (67.37), and D19S900 (67.37). Sex-averaged map po-
sitions in centimorgans (obtained online at http://research.marsh-
fieldclinic.org/genetics/) are given in parentheses.
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Results

Linkage was evaluated to 13 known polymorphic markers
within the DYT12 region as described in Kramer and coworkers.2
Families RDP-1 and RDP-2 do not share a common haplotype in
this region.2 In Family RDP-1, a key recombination event between
marker D19S224 and the putative disease gene refined the candi-
date region to a 5.9 cM interval between this marker and D19S900
(Fig. 1, III.6). Several markers were generated between D19S224
and D19S220 in an attempt to further define the proximal cross-
over; however, all four markers tested were uninformative (data
not shown). Further refinement of the distal recombination was not
attempted, as marker D19S408 (according to http://www.
genome.ucsc.edu/cgi-bin/hgGateway) is located within 120 kb of
D19S900, but does not recombine (Fig. 1, III.16).

A 500-bp fragment within the 3� end of intron 1 of the rat
GRIK5 gene (exon 1 in rat is untranslated) has been identified
as acting as a transcriptional silencer7 by binding to the nuclear
orphan receptors COUP-TF1, EAR2, and NURR1.8 Alignment
of the nucleotide sequence between rat and human genomic
GRIK5 sequences revealed significant sequence homology
(86% identity over a 255-bp region within this 500-bp frag-
ment) between the two species; therefore, we included this
untranslated region in our screen for mutations in RDP patients.

Genomic DNA from 2 affected members from each family
(RDP-1 and RDP-2) was used to amplify all GRIK5 exons that
contain coding sequence, as well as a putative regulatory frag-
ment within the human 5� UTR using the flanking intronic
primers listed in Table 1. Amplified fragments of appropriate
length (�350 bp) were screened by SSCP. When no mutations
were identified, all fragments from these individuals were se-
quenced; this screen did not reveal any changes in nucleotide
sequence compared to 3 healthy Caucasian controls.

Discussion

We report further genetic studies in two previously described
families with RDP with linkage to the DYT12 locus. By ob-

serving a key recombination in Family RDP-1, we were able to
refine the DYT12 candidate region to a 5.9 cM interval between
the microsatellite markers D19S224 and D19S900. This rela-
tively large region, which does not overlap with a novel locus
for late-onset Parkinson’s disease on chromosome 19p13.3-q12
recently reported in a large Cuban family,9 contains many
genes, approximately 230 (according to http://www.ncbi.nlm.
nih.gov). In addition to RDP-1, there are 2 other published RDP
families, but neither Family RDP-21 (this study) or an Irish
family, RDP-310 (Andrew Green, personal communication),
show recombination events that would further refine the locus,
so we decided to focus on positional candidates. Among these
genes, GRIK5 appeared to be a particularly attractive candidate,
because it encodes an ion channel that is preferentially ex-
pressed in the basal ganglia. However, no mutations or poly-
morphisms in the coding region, splice junctions, or a putative
regulatory region were found in 2 patients each from 2 RDP
families. Thus, RDP in these 2 families is unlikely to be caused
by mutations in GRIK5, although our analysis does not exclude
gene rearrangements, large deletions, or mutations in other
promoter or regulatory regions. Among the many genes in the
region, a few that are expressed in the central nervous system
and may be candidates for RDP include the Ryanodine receptor
(RYR1), glia maturation factor, gamma (GMF-g), delta-like 3
(DLL3), Periaxin (PRX), D4, numb homolog (Drosophila)-like
(NUMBL), and suppressor of Ty 5 homolog (SUPT5H). Infor-
mation about genes and positions can be found online at Lo-
cusLink (http://www.ncbi.mlm.nih.gov).

Given the large candidate region, future efforts that aim to
better define the region harbouring the disease gene will be
critical to the eventual identification of the gene causing RDP.
To that end, more families with the typical RDP phenotype
need to be identified and, potentially, other molecular tech-
niques, such as microarray analysis using positional candidates,
should be applied. The eventual identification of the gene
responsible for RDP is likely to reveal insights into molecular
pathways common to both dystonia and parkinsonism.

TABLE 1. Primers used to amplify GRIK5 fragments and PCR conditions

Exon Forward primer (5�33�) Reverse primer (5�33�)
Product
size (bp)

PCR ann.
temp. (°C)

5�UTR CCCCCTTTTACTGCTCTG TCACCCATGCGCAGTGATGAG 778 55°
1 CCACATAGTAATCTCCCCTTG TCACCCATGCGCAGTGATGAG 185 60°
2 CTCCTTCCTCAGGACTCAG CTCACTGGTGTCCGTGGTC 220 60°
3 TTGCCAGTGTCTGATCCTC CTCCATCCTGCTTCTCCGC 285 55°
4 AGAAGCAGGATGGAGGCCA TCACACTCAGCCTTGGCGC 207 62°
5 CATGCCTGGGTACCCAGAAG TCACCTTACGGAGGATGAG 234 60°
6 CCTGTGGGTCTCTGTCTCTCA TGGGGCTAAGCCCTAATGGGA 178 62°
7 AGGCCTCACCACCTCTTC TGTGCAGAGTGTTTCTGG 233 66°
8 AGGCAGCCTCTTATCCATCC ACCATGCGCAGGTAGTTC 199 62°
9 TGCCTTTCTCTGTGGATGTC CAGGTGCGGTTAGAGTAC 344 57°

10 TGCCATGACCTCAGGCAG TGCATCCCTCCACCTCAC 239 66°
11 CGCAACCCAGCCACTAGA CTGCTTCTGAGGTTCGACTG 350 66°
12 AGGCCCTGAGCCTCCATG CTCCGTGCATTTCTCTCTAAC 239 60°
13 TCCCAGTAGGCAGTGGAC GGTGTCTCCGGGTCTCAC 164 60°
14 GGCAGAGGCAGATAGAAAG ACACGCTGCACGTCTCTC 223 60°
15 ACGCCTGAGAGGTTCTGG ACTCCAGCCCGTGACTCAC 227 69°
16 GCCCTGCTGTGTTCCACAC CCTGGGTTGAGGGAGACTTC 339 60°
17 GGGAAGGGGACACCATAC GGCACAGTTTGGGGTTTG 233 60°
18 CCCAATGCCACAATCTTCAC ACAGCCCCAACTCCCTTTG 242 55°
19 AGCCTCCAGCCCTTCCTC TGCCGAAGCCCACTGCTA 526 69°

PCR, polymerase chain reaction; ann. temp., annealing temperature; UTR, untranslated region.
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FIG. 1. Partial pedigree for Family RDP-1 showing recombination events. Haplotypes of informative markers are shown for critical family members
of RDP-1. Marker order is given at the left of the figure, with genetic distances in centimorgans (cM) (according to http://research.marshfieldclinic.org/
genetics/). Shaded individuals are affected, the haplotype of the disease-bearing chromosome is boxed and shaded, and an asterisk indicates
cross-overs. Recombination events in individual III.6 (proximal) and III.16 (distal) place the DYT12 locus between markers D19S224 and D19S900
in a 5.9 cM interval. The pedigree has been anonymised to protect the identity of the family. RDP, rapid-onset dystonia–parkinsonism.
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Spinocerebellar Ataxia Type 2 With Levodopa-
Responsive Parkinsonism Culminating in

Motor Neuron Disease
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Abstract: We describe an exceptional spinocerebellar ataxia
type 2 (SCA2) phenotype combining cerebellar ataxia, levo-
dopa-responsive parkinsonism, and motor neuron symptoms.
We conclude that motor neuron symptoms and signs may be a
striking manifestation in SCA2, masking pre-existing cerebel-
lar and extrapyramidal semeiology. © 2004 Movement Disor-
der Society

Key words: SCA2; parkinsonism; ALS

The clinical hallmark of spinocerebellar ataxia type 2 (SCA2)
is cerebellar gait and limb ataxia associated with slowed sac-
cadic eye movements and hyporeflexia, but there may be con-
siderable intra- and interfamilial variation of clinical semeiol-
ogy.1–8 We describe an exceptional SCA2 phenotype
combining cerebellar symptoms evolving to parkinsonism and
upper and lower motor neuron semeiology mimicking amyo-
trophic lateral sclerosis (ALS).

Subjects and Methods

This pedigree comprises 5 affected individuals in two gen-
erations, 4 of whom were examined by the authors (Fig. 1).
Informed consent was obtained from all patients and at-risk
asymptomatic adult subjects for blood sampling. The study was
approved by the Ethical Committee of the University Hospital
“Marqués de Valdecilla.” Permission for photographs was ob-
tained from both the patient and her husband.

Genomic DNA was extracted from lymphocytes by standard
methods. Screening of dynamic CAG and CTG (SCA8) muta-
tions associated with autosomal dominant cerebellar ataxia
(ADCA) was carried out as reported elsewhere.9

Results

Proband Patient

In June 1994, at age 61, this woman (Case III-4 in Fig. 1)
developed gait imbalance, dysarthria, intermittent dysphagia,
and urinary urgency. A diagnosis of idiopathic late onset ataxia
(ILOCA) had been proposed elsewhere. Examination 6 months
later revealed severe gait and limb cerebellar ataxia, spasmodic
dysphonia, hyperreflexia with extensor plantar responses and
minimal weakness in the upper limbs, impassive face and
disproportionate anterocollis (Fig. 2), rigidity of all four ex-
tremities, bradykinesia, marked impairment of postural re-
flexes, and slowed eye saccades. We did not observe rest
tremor or fasciculations. Neither weakness of extensor neck
muscles nor difficulty in passive extension of the neck was
noted, and no orthostatic hypotension was detected. Both the
proband and her husband were unaware of any others possibly
affected in the pedigree (vide infra). The proband’s mother, 84
years of age, was asymptomatic, and her examination was
normal; the proband’s father died at age 28 during the Spanish
civil war, and examination of her daughters, then between 30
and 40 years of age, was also normal. Routine laboratory
investigations, including cerebrospinal fluid were normal.
Brain magnetic resonance imaging (MRI) study showed severe
brainstem and cerebellar atrophy (Fig. 3). Electromyography of
tibialis anterior muscle and motor conduction studies of pero-
neal and median nerves were normal, and a diagnosis of mul-
tiple system atrophy (MSA) was established. She was given
levodopa/carbidopa up to 600/150 mg with clear improvement
of her rigidity and bradykinesia.

As of April 1995, the patient’s clinical picture drastically
deteriorated and was accompanied by progressive generalized
weakness, persistent dysphagia, and urinary urgency and in-
continence; there was no cognitive decline. In September 1995,
she was chairbound; at that time, examination revealed anar-
thria, severe facio-lingual-masticatory weakness, quadriparesis
(MRC grade 2-3/5), and generalized amyotrophy and fascicu-
lations, including paraspinal, facial, and lingual muscles. There
was also marked weakness of neck flexor–extensor muscula-
ture, but extensor weakness was so marked that she adopted an
almost permanent posture of head drop (Fig. 2). Electromyo-
graphy of all five muscles from upper and lower limbs revealed
profuse fibrillation and fasciculation potentials, dropout of mo-
tor units with a decreased recruitment pattern, and large long
duration of motor potentials units. Nerve conduction study was
again normal with no evidence of conduction block. The clin-
ical picture progressed to quadriplegia and complete bulbar
palsy in the next 2 years. The patient died in September 1997
at home; an autopsy was not performed.

Other Cases in the Pedigree
In 1997, we evaluated Case III-6, allowing us to accurately

delineate the pedigree (Fig. 1). Case II-3 was said to have gait
ataxia and dysarthria beginning in adulthood; he died at age 75 of
brain stroke.

Case II-9 began to complain of gait instability and urinary
urgency in 1989 at age 62. Examination 10 years later
showed mild gait and limb cerebellar ataxia and dysarthria;
he was able to walk without support, and muscle reflexes
were preserved. Neither ophthalmoplegia nor signs of sen-
sorimotor neuronopathy were noted. MRI study showed
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cerebellar and brainstem atrophy. Examination of his 40-
year-old daughter was normal.

Case III-6 is a 59-year-old woman who developed gait insta-
bility at age 53. Examination in 2001 showed mild gait and limb
cerebellar ataxia and dysarthria; she was able to walk without
support. Again neither ophthalmoplegia nor signs of sensorimotor
neuronopathy were noted. Examination of her three sons and
daughter, between 20 and 30 years of age, was normal.

Case III-8 was evaluated in 2001 at age 50. Since age 42, she
has suffered from gait instability. She referred to occasional leg
cramps. Examination showed dysarthria, slowed eye saccades,
and moderate gait and limb cerebellar ataxia, although she was
still able to walk without support. Muscle reflexes were pre-
served in the upper limbs and increased in the lower limbs;
plantar responses were equivocal. There was stocking hypo-
pallesthesia. Prominent facial myokymia and widespread fas-
ciculations in the lower limbs were observed; despite this
finding, neither leg amyotrophy nor paraparesis was noted.
Electromyography, performed elsewhere, revealed a neuro-
genic pattern in muscles of the lower limbs with fibrillation and
fasciculation potentials. MRI study showed brainstem and cer-
ebellar atrophy. Examination of her two daughters, 35 and 37
years of age, was normal.

Genetic Study

DNA samples were available from cases II-9, II-15, III-4,
III-6, III-8, and III-13. Cases II-15 and III-13 showed normal
genotype (22/22 CAG repeats in both). All four clinically
affected members had an expanded allele with 35/22 (case
III-4), 36/22 (cases II-9 and III-6), and 38/22 (case III-8) repeat
CAG numbers.

Discussion

The clinical picture in the proband was initially catego-
rized as a form of ILOCA with cerebellar-plus syndrome or
sporadic olivo-ponto-cerebellar atrophy (OPCA).10,11 Soon
after, the combination of cerebellar ataxia, bradykinesia, and
rigidity without tremor, hyperreflexia, spasmodic dysphonia,
urinary urgency, disproportionate anterocollis, slowed eye
saccades, and impairment of postural reflexes led us to
establish a working diagnosis of MSA,12 and as such was
preliminarily reported.13 As reported here, a good initial
motor response to L-dopa occurs in a third of parkinsonian

MSA patients, which may be sustained until death in 7% of
them.14 Such L-dopa–responsive parkinsonism in MSA is
accounted for by preservation of the putamen and striatal D2

sites.15,16 Appearance of florid lower motor neuron signs
mimicking ALS described here is a feature departure from
both sporadic OPCA and MSA.11,12 On that score, a couple
of clinicopathological descriptions, apparently breaking cur-
rent diagnostic dogma, merit a brief comment.17,18

Kulawik and colleagues17 reported on a sporadic OPCA
patient who, at 59 years of age, developed a complex clinical
picture characterized by cerebellar ataxia, parkinsonism, cog-
nitive decline, sphincter disturbances, and hand and forearm
amyotrophy. A diagnosis of ALS was given, which was not
supported by an autopsy study, because olivo-ponto-cerebellar
lesions were not accompanied by degeneration of anterior gray
matter of the spinal cord. In retrospect, it is not possible to
determine whether a misdiagnosis of ALS was made in this
case. Be that as it may, subclinical degeneration of anterior
horns of the spinal cord occurred in only 5 of 63 sporadic
OPCA cases reviewed by Berciano.11

Sima and coworkers18 described an MSA patient 34 years of
age, who developed rapidly progressive motor neuron disease,
nuclear ophthalmoplegia, and dysautonomic symptoms. Neu-
ropathology showed extensive degeneration of brainstem and
spinal motor nuclei, sympathetic and parasympathetic nuclei,
striatonigral degeneration but with predominant involvement of
globus pallidus, degeneration of inferior olivary nuclei, and
glial inclusions localized in the white matter structures sur-
rounding the putamen. Certainly this is a unique clinicopatho-
logical study and, as such, its atypical features for a diagnosis
of MSA should be interpreted very cautiously.13

The general rule in inherited disorders that detailed investi-
gation of the pedigree is an essential step in clinical diagnosis
is applicable here. In effect, our initial evaluation comprised
just examination of the proband and all her 4 daughters; fur-
thermore, neither the parents nor grandparents were affected by
history. Not surprisingly, we then gave a diagnosis of sporadic
neurodegenerative disorder, namely MSA. Two years later,
complete evaluation of the pedigree allowed us to detect four
additional affected members and, therefore, to establish a di-
agnosis of ADCA type I. After screening the dynamic muta-
tions associated with ADCA, a diagnosis of SCA2 was set up.
Although the clinical picture, including intrafamilial variabil-

FIG. 1. Family pedigree. Plus signs indicate subjects examined by the authors. Squares represent males.
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FIG. 2. Serial pictures of the proband taken in January 1995 (A,B) and February 1996 (C–F; see text for chronological appearance of semeiology).
(A) Note pronounced anterocollis that her husband had noticed. (B) Impassive face. (C) Persistence of antecollis now accompanied by difficulty in
head extension (D). Note wasting of muscles of hands (E) and tongue (F).

FIG. 3. Sagittal (A) and axial (B) magnetic resonance imaging pictures of proband. Note marked atrophy of brainstem and cerebellum, with
enlargement of prepontine (large asterisk) and cerebellopontine (small asterisks) cisterns and hemispheric cerebellar sulci (arrows). Note also marked
enlargement of the fourth ventricle.
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ity, and neuroimaging findings observed in the present pedigree
are comparable to those of other SCA2 studies,4–8,19 two out-
standing manifestations in the proband, parkinsonism and amy-
otrophy, deserve a comment.

Autopsy studies in SCA2 have revealed constant loss of
neurons in the substantia nigra, which is graded as moderate–
severe4 or ranging between 91% and 33% of normal (mean
reduction, 73%)20; conversely, striatum is preserved or slightly
involved. From these pathological data, it would be expected
that most SCA2 patients, as occurred in our case, would show
L-dopa–responsive parkinsonism. Intriguingly, this is not the
case, as parkinsonian semeiology is reported to be absent in
four series comprising 122 SCA2 patients4–6 or present in only
11 of 92 patients included in five other series7,21–24; just in one
study was bradykinesia/rigidity observed in one fifth of cases.25

The reason for such a clinicopathological discrepancy remains
unexplained; it may be that, like in OPCA, cerebellar-plus
symptomatology could mask extrapyramidal rigidity and aki-
nesia.11 Corroborating our findings, extrapyramidal motor signs
are more frequent in late-onset than in early-onset forms,22,25

although parkinsonism has been reported in a severe early
SCA2 case with a large CAG triplet expansion.25 As illustrated
here, a SCA2 patient may be misdiagnosed as having MSA
because of the absence of family history and presence of the
constellation symptoms and signs characteristic of this disor-
der.24 A further connection between parkinsonism and SCA2
has come from detecting SCA2 mutation in a reduced number
of kindreds with familial L-dopa–responsive parkinsonism.26–30

Two patients in the present pedigree showed a variable
combination of fasciculations, amyotrophy, hyperreflexia, and
extensor plantar responses, which in the proband led to quad-
riplegia and bulbar palsy; precisely, such coincidental semei-
ology argues in favour of a pathogenic role of the SCA2
mutation in the development of motor neuron dysfunction.
Furthermore, fasciculations of the face, tongue, and limb mus-
cles are common signs in most SCA2 pedigrees4–8,21–24,31;
distal amyotrophy may become prominent in late stages of the
disease.32 A morphometric autopsy study in SCA2 showed
reduction of lumbar motoneurons ranging between 33% and
83% of normal (mean, 57%) and of thoracic motoneurons
between 27% and 64% (mean, 48%).20 Pyramidal signs, not
accompanied by degeneration of corticospinal tracts, are noted
in approximately one third of SCA2 cases4; this gross clinico-
pathological disassociation is a well-established feature in
OPCA.11 In 1983, we reported a familial OPCA with 11 af-
fected members in four generations whose proband patient, 27
years of age, showed a cerebellar-plus syndrome not including
amyotrophy; autopsy revealed OPCA with extensive loss of
motoneurons in the thoracic and lumbosacral sections of the
spinal cord.33 In a first cousin of the proband, then 31 years of
age, we noted, in addition to cerebellar ataxia and slowed eye
saccades, generalized fasciculations and amyotrophy. In 1982,
examination of the proband’s son, then 22 years of age, was
normal. Six years later, he developed progressive ataxia, being
chairbound since 2000. Yearly examinations since 1991 have
revealed cerebellar-plus syndrome including facial myokymias,
hyporeflexia and slowed eye saccades, and widespread fascicu-
lations and amyotrophy in the last 4 years. Molecular study in
this patient showed CAG repeat expansion in the SCA2 gene
(39/23). In short, SCA2 may show the clinicopathological
semeiology of upper and lower motor neuron disease, excep-
tionally mimicking ALS.

Disproportionate anterocollis has been noted in more than
half of pathologically proved cases of MSA.34 It does not seem
to be due to weakness, because the neck can only with difficulty
be passively and forcibly extended to its normal position, after
which the chin rapidly drops back to the sternum.34 To some
degree, these characteristics occurred in our proband patient
when the sign was first detected, although we could then extend
the neck passively. One year later, however, florid signs of
lower motoneuron dysfunction appeared, including weakness
of neck flexor–extensor muscles. Retrospectively, we interpret
that severe neck flexion was not due to dystonic disproportion-
ate anterocollis but to early-onset dropped head syndrome
symptomatic of her motor neuron disorder.35
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Pregnancy in Stiff-Limb Syndrome
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Abstract: To our knowledge, pregnancy in a patient with stiff-
limb-syndrome (SLS) has not been reported. We present the case
of a woman with SLS who improved during pregnancy, delivered
a normal healthy baby by forceps-assisted vaginal delivery, and
suffered a mild postpartum “relapse.” © 2004 Movement Disor-
der Society

Key words: stiff-person syndrome; stiff-limb syndrome;
pregnancy

Stiff-person and stiff-limb syndromes (SPS and SLS, respec-
tively) are rare, related conditions characterised by muscle
stiffness, rigidity, and spasms. An autoimmune pathogenesis
has been postulated. To our knowledge, there is no previous
reported case of pregnancy in a patient with either SPS or SLS.
Management decisions, therefore, may be difficult in such a
situation. We present the case of a 41-year-old woman with
SLS who became pregnant.

Case Report

This 41-year-old woman was diagnosed with SLS at the
National Hospital for Neurology and Neurosurgery in 1994 by
Professor Marsden after a 4-year history of falls and lower limb
muscle spasms. She eventually developed opisthotonos and
severe falls with injuries as a result of stimulus-induced
spasms. The patient noted that loud noises could precipitate
spasm of the legs and that the rigidity and spasm became worse
on standing or attempting to walk; her symptoms improved
with alcohol and diazepam. There was no bladder or bowel
disturbance, and the family history was unremarkable. When
she was referred to us in 2002, examination revealed increased
tone in the legs with brisk reflexes and bilateral flexor plantar
responses; sensation was not affected, and examination of the
cranial nerves and upper limbs was normal.

Investigations performed at the time of diagnosis included a
full autoimmune screen which was negative; her anti-glutamic
acid decarboxylase (GAD) antibody level was normal. The test
was immunohistochemical, using IgG and IgM antibodies di-
rected against rat cerebellum. Antibodies against isolated hu-
man Purkinje cells, cerebral cortex neurones, and central ner-
vous system (CNS) white matter were also negative.
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Examination of the cerebrospinal fluid revealed oligoclonal
bands. A magnetic resonance imaging scan and nerve conduc-
tion studies were normal. Electromyography revealed persistent
motor unit firing in tibialis anterior and vastus, but not in the
paraspinal muscles, consistent with a diagnosis of stiff-limb
syndrome.

She was initially treated with baclofen and diazepam, which
prevented further opisthotonus and most of her falls. A course
of intravenous methylprednisolone gave little benefit. The pos-
sibility of intrathecal baclofen was considered at this time, but
because the patient remained relatively well, she was kept on
oral medication, remained clinically stable, and was able to
hold down a busy job. She would use a wheelchair at work but,
when at home, was able to move around the house using the
support of rails and furniture. She was able to control most of
the spasms with high doses of baclofen and diazepam (100 mg
and 60 mg per day, respectively).

She became pregnant in 2002. The pregnancy itself was
unremarkable; both maternal and foetal parameters remained
within normal limits. One of our main concerns was the risk of
side effects of both baclofen and diazepam on the foetus.
However, the patient managed to reduce the dose of baclofen to
25 mg and diazepam to 15 mg per day. She was able to reduce
her medication doses from the second trimester onward, as she
found that her symptoms were improving significantly and her
spasms, especially those in her legs, occurring less frequently.
The birth itself was complicated by foetal distress, which
required assisted forceps delivery. Although the patient had an
epidural for analgesia, she developed a generalised spasm in
response to the pain of the episiotomy. The baby remained well
with no features of sedation or withdrawal fits, did not require
any benzodiazepines and did not become drowsy, despite being
breast fed.

After parturition, she deteriorated with increasing stiffness of
the legs and stimulation-induced leg spasms. As a result, she
increased the baclofen to 100 mg daily and the diazepam to 35
mg daily over 2 months, which improved the symptoms pro-
gressively, and the noise induced spasms that were particularly
troublesome became less frequent. She remains optimistic that
she can cope with her child, managing to nurse her on her lap
while using the wheelchair. She is keen to have another baby,
despite the limitations of her condition.

Discussion

SPS was first described in 1956 by Moersh and Woltman.1
Initially, it affects the axial muscles leading to back discomfort
but, as the condition progresses, proximal limb muscles be-
come involved. Startle may lead to prolonged and painful
spasms of both axial and limb muscles. Apart from the motor
disorder, neurological examination is normal and intellect is
preserved.

SPS has been subdivided into cases in which rigidity and
spasms in the axial musculature dominate and those with spasm
in one or more limbs, the so-called stiff limb syndrome; it has
been suggested that SLS may be a condition distinct from
SPS.2,3 A further and more unusual subgroup (progressive
encephalomyelitis with rigidity) also has been described in
which patients have a rapidly progressive condition character-
ised by widespread rigidity resulting in death in 6 to 16 weeks.3

The disease is sporadic: early suggestions that SPS was more
common in males 4 have not been substantiated in more recent
studies.5 Insulin-dependent diabetes mellitus (IDDM) is asso-

ciated with SPS, the frequency of IDDM in patients with SPS
having been estimated at more than 30 times that in the general
population.5

SPS is associated in 70% of cases with serum autoantibodies
to glutamic acid decarboxylase (GAD 65), the rate limiting
enzyme for the synthesis of gamma-aminobutyric acid
(GABA). An autoimmune pathogenesis within the CNS is
suggested by the finding of intrathecal synthesis of anti–GAD
IgG antibodies. Around 5% of patients have antibodies to
amphiphysin and very rarely antibodies to gephyrin; the disease
may be associated with cancer in this group.6 Anti–GAD 65
antibodies have been reported to be uncommon in SLS,5 and
our patient was anti–GAD 65 negative. Nonetheless, an auto-
immune process would appear likely for such patients, and the
rationale for treatment (including for patients in whom auto-
antibodies have not been isolated) is based upon this premise.
It is, however, important to note that recent series have sug-
gested that anti–GAD 65 antibodies in SLS may be more
common than previously recognized.7

To our knowledge, no case of pregnancy in a patient with
SPS or SLS has been reported, so we had little evidence on
which to base our counselling of the patient regarding care
during pregnancy, delivery, the postnatal period, and care of the
baby. One of our concerns was the possible risk of transpla-
cental passage of putative autoantibodies causing a transient
neonatal SPS, in a manner analogous to neonatal myasthenia
gravis. The effects of baclofen and diazepam on the foetus were
uncertain, and in addition, it was not known whether her
disease would be affected by pregnancy and labour.

The clinical course of this patient during pregnancy is inter-
esting: she improved during pregnancy but deteriorated soon
after. Such a variation is in keeping with an autoimmune
process and may be considered similar to the situation that
occurs in multiple sclerosis, in which the rate of relapse de-
creases during pregnancy and increases in the first 3 months
after delivery,8 which raises the possibility that sex hormones
may act to modulate disease course in SPS. This possibility is
not surprising, as exogenous steroids and intravenous immu-
noglobulin6,9 have proved an effective treatment for severe
cases of SPS. We acknowledge, however, that it is also possible
that the increase in severity after delivery may have been a
return to baseline rather than a true relapse. In this context, it is
important to note that, although the patient had to increase her
medication after delivery, the increase did not reach prepreg-
nancy levels.

That the patient was able to proceed with a vaginal delivery
and delivered a healthy baby is encouraging for other GAD 65
antibody-negative women with SLS contemplating pregnancy.
It is important to note that, despite the mother’s medication, the
newborn baby was not sedated or floppy. Assuming that an
autoantibody is involved in GAD 65 antibody-negative cases of
SLS, it would appear that they are either not causative or do not
cross the placenta in sufficient quantities to cause significant
clinical effects; clearly no conclusions can be drawn from this
case regarding GAD 65 antibody-positive patients. We hope
that this single case report and the tentative inferences herein
may prove useful to other clinicians facing a similar situation.
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Abstract: We report on a 28-year-old man who presented with
right hand tremor, bradykinesia, and rigidity of his right side
extremities. Our case report emphasizes that markedly asymmet-
rical parkinsonism can be an initial presentation of adult-onset
Huntington’s disease (HD), and different clinical presentations can
be observed in members of an individual HD family with the same
CAG repeat length. © 2004 Movement Disorder Society
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Huntington’s disease (HD) is an autosomal dominant neurode-
generative disorder caused by an unstable expansion of a CAG
trinucleotide repeat in the IT15 gene in the short arm of chro-
mosome 4.1 The classic presentation includes midlife onset of
chorea, dementia, personality disorders, and a positive family
history; dystonia and parkinsonism features usually appear later
in the disease as it progresses.2 A small number of patients may
present with motor symptoms other than chorea.3,4 The “West-
phal” variant is usually seen in juvenile-onset HD, and rarely
seen in adult-onset disease. The phenotype is characterized by
akinesia, rigidity, conspicuous mental deterioration, seizures,
myoclonus, dystonia, pyramidal signs with rapid deterioration,
and an affected father.5 Hemiparkinsonism is very rare in HD.
We report a patient with genetically confirmed HD who had
asymmetric parkinsonism as an initial presentation.

Case Report

A 28-year-old, right-handed man who had been well until the
age of 26 years, when he developed involuntary tremor-like
movements of his right hand. These tremors occurred mainly
during action, rarely at rest, and could not be suppressed
voluntarily. He noted gradual onset of stiffness in his right hand
and difficulty in performing daily activities such as using
chopsticks and writing. One year later, he developed clumsi-
ness in his right leg during walking and his gait became slow
and unsteady. He worked in a factory where he has not been
exposed to solvents or any toxin. Between the age of 25 and 27,
he developed an anxiety state and his social status deteriorated
with suspiciousness with aggression. There was no history of
encephalitis or exposure to neuroleptics antiemetics or herbi-
cide. His father and his paternal aunt were thought to have
stroke and psychosis, respectively.

On physical examination, the patient was alert and orien-
tated. His mentality was good and language ability was pre-
served. He had a masked face, his speech was fluent, and there
were no Kayser–Fleischer (KF) rings. Neurological examina-
tion was unremarkable except a postural and action tremor in
his right hand, cogwheel rigidity and dystonia in his right wrist,
bradykinesia of both limbs, more severely involved on the
right, and decreased arm swing on the right side. No myoclonus
or chorea was seen. Neuropsychological assessment revealed
normal social function but with significant cognitive deficits,
including verbal learning, executive function, visual perceptual
function, and some psychopathological manifestations of ob-
sessive–compulsive symptoms and hostility such as suspi-
ciousness with aggression and loss of temper.

Normal or negative laboratory investigations included thy-
roid function, vitamin B12 level, blood copper and ceruloplas-
min values, antinuclear antibody, and acanthocyte screen. Mag-
netic resonance image scan of the brain was normal, with no
atrophy of cerebrum or striatum.

The patient was initially diagnosed as young-onset Parkin-
son’s disease. Treatment with carbidopa/levodopa (25/100 mg)
and pergolide (0.25 mg) three times a day produced a moderate
motor improvement, including reduction of tremor and brady-
kinesia and improvement in gait. He had no untoward effects
from the dopaminergic treatment. Because of an uncertain
family history and lack of significant benefit from levodopa
(L-dopa), genetic tests for HD, spinocerebellar ataxia (SCA)
type 1–3,6–8,10,12,17 and dentatorubro-pallidolusian atrophy
(DRPLA) were carried out. Screening for the expansion muta-
tion in the HD gene by polymerase chain reaction assay re-

This article includes Supplementary Video, available online at http://
www.interscience.wiley.com/jpages/0885-3185/suppmat
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vealed one allele containing 23 repeats and another allele
containing 44 repeats confirming the diagnosis. Later, his father
was proven to have HD carrying 2 alleles with 17 repeats and
44 repeats, respectively (Fig. 1). He had chorea, dementia, and
some cognitive deficits typical of HD. At 2-years follow-up, the
patient has continuing L-dopa responsiveness and no deteriora-
tion in cognitive function.

Discussion

We report on an adult-onset HD patient having marked
asymmetrical, partially dopa-responsive parkinsonism with-
out chorea, which is unusual. Although genetic testing was
consistent with HD, other diseases may coexist. Parkin
disease was considered in this case, the key clinical features
being young age at onset (usually �40 years), foot dystonia,
psychiatric symptoms, dramatic response to L-dopa treat-
ment, and dose-dependent motor and psychiatric complica-
tions of drug therapy.6,7 This patient received carbidopa–L-
dopa and pergolide for 2 years and obtained only moderate
improvement in his tremor, bradykinesia, and unsteady gait,
which made this diagnosis unlikely. Other confounding di-
agnoses, including drug-induced parkinsonism, Wilson’s
disease, neuroacanthocytosis, SCA, and DRPLA, were ex-
cluded by the history and laboratory test.

HD is generally regarded as a hyperkinetic syndrome. Be-
sides chorea, patients with HD show a marked impairment of
voluntary movement, which includes akinesia (inability to ini-

tiate), bradykinesia (slow execution of movement), and hypo-
kinesia (reduction of movement).8–11 Albin and colleagues12

found a profound nonselective loss of all striatal projection
neurons, including those projecting to the globus pallidus ex-
terna, globus pallidus interna (GPi), and substantia nigra (SN)
in akinetic rigid HD with no reduction of neurons containing
tyrosine hydroxylase in the SN, whereas those patients with HD
with chorea had relative preservation of projections to the GPi.
As nigrostriatal neurons containing dopamine were presumably
preserved, the authors argued that the additional degeneration
of the direct pathway might underlie the parkinsonian HD
phenotype.

Patients with the late-onset hypokinetic-rigid form of HD
have been reported to benefit from L-dopa.13,14 Therefore, we
assumed the mechanism of L-dopa responsiveness is due to
partially restore the activity of striatal projection neurons to the
GPi. It is unusual for the patient and his father to have different
clinical presentations but carry the same number of CAG
triplets (47) on the IT15 gene. The lack of anticipation in this
family is also an uncommon feature.15

In conclusion, genetic examination is a useful diagnostic tool
in patients with atypical forms of HD, especially in those with
a family history of neurological or psychological disorders.
L-Dopa–responsive, markedly asymmetrical parkinsonism may
also be a presenting feature of adult-onset HD. Our patient
further broadens the considerable clinical heterogeneity of
movement disorders reported in late-onset HD.

FIG. 1. Pedigree of the family. Arrow indicates the proband; black symbols denote affected persons; unaffected individuals are represented by
unblackened symbols. Symbols with slashes represent deceased individuals; symbols with a question mark represent individuals with undetermined
status.
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Legend to the Video

Facial expression and the speech are normal. Moderate bra-
dykinesia and rigidity, and mild action and postural tremor of
the right hand are seen. Decreased arm swing and dystonic
posturing of his right arm are noted during walking. Mild
slowness of movement is also present in the left side.
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Distressing Belching and Neuroacanthocytosis
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Pierre Arné, MD, and François Tison, MD, PhD

Fédération de Neurosciences Cliniques, Centre Hospitalier
Universitaire Bordeaux, Bordeaux-cedex, France

Abstract: We report on an uncommon manifestation of mo-
lecularly proven neuroacanthocytosis in a 32-year-old man in
whom dyspnea with desaturation while awake accompanied by
continuous involuntary belching were the major consequences
of the disease. © 2004 Movement Disorder Society

Key words: neuroacanthocytosis; belching

Belching is a complex physiological action due to gastropha-
ryngeal reflux of air. Although mostly associated with gastro-
intestinal disorders,1 it occasionally accompanies movement
disorders such as Parkinson’s disease (PD) and Huntington’s
disease (HD).2,3 Neuroacanthocytosis (CA) is an autosomal
recessive movement disorder caused by several mutations in
the CHAC gene on 9q21.4 The classic clinical picture of CA
includes movement disorders (mainly chorea, epileptic sei-
zures, cognitive deterioration, peripheral neuropathy) and some
psychiatric manifestations.5 Although the orofacial region is
often affected by choreic movements, tics, lip and tongue
biting, continuous belching has not been reported in CA. We
report on a patient with molecularly confirmed CA who devel-
oped progressive distressing belching and suggest that this
curious disorder may be due to complex dystonic contractions
of the diaphragm leading to abnormal respiratory rhythms and
aerophagia.

Case Report

A 32-year-old, right-handed North African man presented
with longstanding continuous belching. For the previous 7
years he had had chorea, dysarthria, and recurrent generalized
epileptic seizures controlled by gabapentin (1,800 mg/day) and
phenobarbital (100 mg/day). Fresh blood smear of the patient
disclosed 10% acanthocytes. He had one sister who died at the
age of 30 years with disabling movement disorders and another
who currently presented with chorea, cerebellar signs, and
psychiatric disturbances with self-aggressive behavior. Both
were born from parental consanguinity.

Screening for the CHAC gene mutation by polymerase chain
reaction assay revealed the same intronic mutation as that

This article includes Supplementary Video, available online at http://
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found in his sister, which led to the molecular confirmation of
CA (intron 26; 4242	1G�T; leading to aberrant splicing). On
examination, lower limb deep tendon reflexes were absent, as
well as moderate cerebellar signs (limb ataxia) and mild cog-
nitive deterioration; chest radiography was normal as was a
magnetic resonance imaging brain scan. Electroencephalogra-
phy showed bilateral slow waves without epileptic features. For
a year he had had continuous and distressing tasteless belching
associated with aerophagia without swallowing disorders, dys-
phagia, or other symptoms of gastroesophageal reflux. The
frequency of the belching had increased over that time and was
affected by posture as belching only disappeared when the
patient was in the supine position, whether asleep or not (see
Video, Segment 1). He also had concomitant and recurrent
episodes of dyspnea presenting as sensations of shortness of
breath. Abdominal radiography showed air dilatation of the
entire gastrointestinal tract. Endoscopy of the upper gastroin-
testinal tract was normal. Videofluoroscopy showed normal

deglutition and swallowing process with slight hypotonia of the
inferior esophageal sphincter (IOS) that was confirmed by
esophageal manometry. All-night polysomography (PSG) with
audio and video monitoring revealed irregular episodes of
involuntary deep inspiration breathing followed by central ap-
neas with arterial oxygen desaturation (up to 88%), then belch-
ing (Fig. 1A). These episodes occurred during wakefulness and
were influenced by body position changes, speech, and effort,
and persisted with attenuation during drowsiness. They disap-
peared during deep sleep, while a regular respiration pattern
was noted with no oxygen desaturation (Fig. 1B). Electromyo-
graphy of the diaphragmatic muscle with concentric needle
electrodes did not disclose any diaphragmatic flutter, but did
demonstrate repetitive recurrent arrhythmic and prolonged con-
tractions of both diaphragmatic domes, concomitant with
breathing irregularities (Fig. 2); phrenic nerve latencies were
normal. Several treatment strategies failed to control the belch-
ing, including trials with neuroleptics, benzodiazepine, and

FIG. 1. A: Four-minute polysomnographic recording during wakefulness and drowsiness showing an irregular breathing pattern with prolonged
central apnea and recurrent desaturation. CA, central apnea; Des, desaturation. B: Four-minute polysomnographic recording during stage 2 of sleep,
showing regular breathing pattern without apnea or desaturation. (EOG, electro-oculogram; EMG1, chin electromyogram; ECG, electrocardiogram;
NAF1, nasobuccal airflow (thermistance); NAF2, nasal airflow pressure; VAB, abdomino-thoracic effort; Phono, microphone; SAO2, oxygen
saturation; EMG2, tibialis anterior electromyogram; PR, pulse rate). Scale bar � 10 sec.
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dopamine agonists, including apomorphine and levodopa (a
L-dopa acute challenge test was performed with 250 mg of
L-dopa/bensezaride under fasting conditions and 2 days under
domperidone, 60 mg/day).

Discussion

Belching is a physiological gastrointestinal activity that re-
lieves distension of the gastric cardia and esophagus by oral
expulsion of air inadvertently swallowed with meals.1 Subjects

who complain of excessive belching are seldom found to have
organic gastrointestinal disease and volitional aerophagia due
to psychological factors may be suspected.6,7 Belching has
already been encountered in neurodegenerative disorders, epi-
sodic belching during off periods with temporary improvement
in response to L-dopa and apomorphine has been reported in 2
patients with PD.2 Esophageal dystonia secondary to a dis-
turbed striatal dopamine neurotransmission or Lewy body pa-
thology in the dorsal vagal nucleus and the myenteric plexus

FIGURE 1. (Continued)

FIG. 2. Diaphragmatic electromyogram: arrhythmic pro-
longed contractions of the diaphragm during 250 msec
with a 0.6 mV amplitude.
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has been suggested as an underlying mechanism.8 Belching
was also reported in a patient with HD with no response to
dopamine agonists or neuroleptics.3 In CA, chorea is the most
common movement disorder, but dystonia, tics, and parkinso-
nian features also occur.9,10 To our knowledge, involuntary
belching has not been described previously in CA, and in our
case, belching was the most disabling symptom of the disease.
Gastroesophageal investigations did not disclose any disturbed
upper oesophageal sphincter function nor esophageal abnor-
malities such as spasmodic contractions as previously de-
scribed in PD and HD cases.2,3 Moreover, no improvement, as
previously described in belching associated to PD was ob-
served after L-dopa treatment.2 However, EMG revealed ab-
normal contractions of the diaphragmatic muscle, suggesting
focal diaphragmatic dysfunction that can be characterized as a
dystonic movement disorder. This was further confirmed by
PSG showing bursts of irregular breathing rhythm with
central apneas. “Dystonic” breathing has been described in
both primary and secondary dystonia11 and was associated
with spasmodic contractions of the upper airways and/or the
diaphragm in most patients. Sleep and supine posture were
associated with a reduction or cessation of belching and
breathing irregularities, which is a common feature of dys-
tonia and further underlines the diaphragmatic origin of
these symptoms in our patient.

Indeed the phrenic nerve latencies were normal, as was the
contractile response of the diaphragm, a finding which suggests
that the peripheral nerve muscle axis is intact and favors a
central origin of the diaphragmatic dysfunction observed in our
patient. Abnormalities of striatal dopamine neurotransmission
are well known both in CA and in PD and HD.12 Evidence for
disturbed dopaminergic neurotransmission in living patients
with CA was provided by in vivo positron emission tomo-
graphic studies.12 In addition, neuropathological studies re-
vealed thalamic and nigral involvement, thus suggesting a role
of the dopaminergic system in the occurrence of the movement
disorders in CA.13,14 Our patient had no parkinsonian features
but a slight chorea improved by neuroleptics, therefore pointing
to a predominant postsynaptic striatal dysfunction accounting
for the lack of efficacy of apomorphine. We suggest that
diaphragmatic dystonic dysfunction of central origin is the
primary disorder in our case, and this is further supported by
postural modifications of belching occurrence. Consequent se-
vere dysrhythmic respiration leading to aerophagia through
hypotonic IOS may, at least in part, be responsible for this
recurrent belching. However, a more complex origin of this
rare disorder cannot be ruled out.

Legend to the Video

Recurrent belching and episodes of dyspnea.

References

1. Clearfield HR. Clinical intestinal gas syndromes. Prim Care 1996;
23:621–628. 2. Kempster PA, Lees AJ, Crichton P, Frankel JP,
Shorvon P. Off-period belching due to a reversible disturbance of
oesophageal motility in Parkinson’s disease and its treatment with
apomorphine. Mov Disord 1989;4:47–52.

2. Kempster PA, Lees AJ, Crichton P, Frankel JP, Shorvon P. Off-
period belching due to a reversible disturbance of oesophageal
motility in Parkinson’s disease and its treatment with apomor-
phine. Mov Disord 1989;4:47–52.

3. Hu MT, Chaudhuri KR. Repetitive belching, aerophagia, and tor-
ticollis in Huntington’s disease: a case report. Mov Disord 1998;
13:363–365.

4. Dobson-Stone C, Danek A, Rampoldi L, et al. Mutational spectrum
of the CHAC gene in patients with chorea-acanthocytosis. Eur J
Hum Genet 2002;10:773–781.

5. Critchley EM, Clark DB, Wikler A. An adult form of acanthocy-
tosis. Trans Am Neurol Assoc 1967;92:132–137.

6. Levitt MD, Lasser RB, Schwartz JS, Bond JH. Studies of a
flatulent patient. N Engl J Med 1976;295:260–262.

7. Zella SJ, Geenens DL, Horst JN. Repetitive eructation as a man-
ifestation of obsessive-compulsive disorder. Psychosomatics 1998;
39:299–301.

8. Qualman SJ, Haupt HM, Yang P, Hamilton SR. Esophageal Lewy
bodies associated with ganglion cell loss in achalasia. Similarity to
Parkinson’s disease. Gastroenterology 1984;87:848–856.

9. Hardie RJ, Pullon HW, Harding AE, et al. Neuroacanthocytosis. A
clinical, haematological and pathological study of 19 cases. Brain
1991;114:13–49.

10. Spitz MC, Jankovic J, Killian JM. Familial tic disorder, parkin-
sonism, motor neuron disease, and acanthocytosis: a new syn-
drome. Neurology 1985;35:366–370.

11. Braun N, Abd A, Baer J, Blitzer A, Stewart C, Brin M. Dyspnea in
dystonia. A functional evaluation. Chest 1995;107:1309–1316.

12. Brooks DJ, Ibanez V, Playford ED, et al. Presynaptic and postsyn-
aptic striatal dopaminergic function in neuroacanthocytosis: a
positron emission tomographic study. Ann Neurol 1991;30:166–
171.

13. Rinne JO, Daniel SE, Scaravilli F, Harding AE, Marsden CD.
Nigral degeneration in neuroacanthocytosis. Neurology 1994;44:
1629–1632.

14. Rinne JO, Daniel SE, Scaravilli F, Pires M, Harding AE, Marsden
CD. The neuropathological features of neuroacanthocytosis. Mov
Disord 1994;9:297–304.

CLINICAL/SCIENTIFIC NOTES 859

Movement Disorders, Vol. 19, No. 7, 2004



Observations on the Human Rejection
Behaviour Syndrome: Denny–Brown Revisited

Jason D. Warren, FRACP,1 Michele T.M. Hu, MRCP, PhD,2

Malcolm Galloway, BSc, MBBS,3

Richard J. Greenwood, MD, FRCP,2

and Martin N. Rossor, MD, FRCP1,2*

1Dementia Research Group, Institute of Neurology,
Queen Square, London, United Kingdom

2National Hospital for Neurology and Neurosurgery,
Queen Square, London, United Kingdom

3Division of Neuropathology, Institute of Neurology,
Queen Square, London, United Kingdom

Abstract: The parietal avoiding–rejection behaviour syn-
drome, first described by Denny-Brown in the rhesus monkey,
has been reported only rarely in humans. Here, we describe a
patient with rejection behaviour in the setting of progressive
cognitive decline accompanied by cortical myoclonus. © 2004
Movement Disorder Society
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Denny-Brown and Chambers1 described a neurobehavioural
syndrome characterised by avoidance and withdrawal from
visual and tactile stimuli after parietal lobe ablations in the
rhesus monkey. Since their original description, a small number
of human patients with a similar syndrome have been identi-
fied2–4 and the term “rejection behaviour” has been proposed.3
However, the human syndrome remains poorly characterized,
and its pathophysiological basis is unclear. Affected individuals
exhibit different types of avoiding responses that are organised
at different levels of the motor hierarchy. These responses
range from stereotyped flexion–withdrawal movements involv-
ing a single limb to elaborate avoiding behaviours. Associated
clinical features are heterogeneous, including abnormalities of
prehensile function,2,4 proprioceptive disturbances,2 cortical vi-
sual and auditory disturbances,3 and rejection of food.3 The
majority of cases have had extensive parietal or parietotempo-
ral lesions, frequently bilateral.3,4 Several proposed human
cases of avoiding phenomena have had a sensorimotor syn-
drome characterised by abnormal posturing of the limbs, cor-
tical sensory deficits, and inability to manipulate objects,4,5–7

and it has been suggested that concurrent cortical sensory

deficits are necessary for true rejection behaviour to appear in
humans.3 However, it is unclear whether such cases should be
equated with the complex behavioural syndrome described in
the monkey.3 Here, we describe a patient who developed re-
jection behaviour in the setting of progressive cognitive dete-
rioration associated with stimulus-sensitive myoclonus and a
paucity of cortical sensory signs.

Case Description

A 55-year-old, right-handed, retired painter and decorator
presented with a 5-year history of increasing forgetfulness. He
was unable to recall details of conversations, frequently mis-
placed items, and failed to keep appointments. During the 12
months before presentation, he had developed involuntary jerks
of the limbs and trunk and found that he was unable to tolerate
being touched by others, especially on the face, upper limbs,
and trunk. His dislike of being touched gave rise to consider-
able apprehension on being approached: he would attempt to
evade contact if possible, and would push others away if touch
was sustained. Touch was not associated with pain or dyses-
thesias, and there were no other sensory symptoms; however,
he had noticed a tendency for touch to trigger the limb and
truncal jerks. There was no history of exaggerated startle or
increased sensitivity to sound or light. During the 6 months
before presentation, he had lost approximately a stone in weight
(6.3 kg) and complained of generalised pruritus; there were no
other systemic symptoms. His past history was unremarkable,
and he took no medications. He was a smoker, and consumed
occasional alcohol. His elder brother had been diagnosed with
multiple sclerosis in middle life; there was no other family
history of neurological or psychiatric illness.

On examination, he was severely impaired across a range of
cognitive domains. Mini-Mental State Examination score was
13/30. He was distractible and mildly disinhibited, with impair-
ment of frontal executive functions, including verbal fluency,
proverb interpretation, motor sequencing, and set-switching.
Spontaneous speech was fluent, however, there were phonemic
and regularisation errors both in speaking and reading aloud,
and naming was impaired. Visual and verbal recall were im-
paired. Calculation and perception of fragmented letters and
pictures were impaired, but there was no evidence of visual
disorientation. Bilateral upper limb dyspraxia was evident for
both imitation of hand postures and pantomiming of learned
actions, however, prehensile functions using either hand were
normal. There were no primitive reflexes. Stimulus-sensitive
multifocal myoclonus was present, involving the brows, ears,
limbs, trunk, and abdominal wall and especially evident on
lying down. Myoclonus could also be provoked by limb move-
ments or by visual approach. There was mild supranuclear
upgaze restriction and bilateral nonsustained gaze-evoked hor-
izontal nystagmus but no palatal myoclonus or cranial nerve
abnormalities. A mild cerebellar dysarthria was present. In the
limbs, muscle bulk was generally reduced without focal wast-
ing or fasciculations, and strength and coordination were nor-
mal. Tendon reflexes were normal and plantar responses were
flexor bilaterally. Light touch, pin-prick, joint position, and
vibration sense were normal. Cortical sensory functions, in-
cluding stereognosis, graphaesthesia, and two-point discrimi-
nation were intact, and there was no evidence of sensory
inattention or neglect. There was a mild cerebellar gait ataxia.

The patient displayed a profound intolerance of being
touched, which was most pronounced over the face, mantle

This article contains Supplementary video available online at http://
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region, trunk, back, and both upper limbs. He became fearful
when approached by either the examiner’s hand or an object
held beyond arm’s reach (such as a tendon hammer) and would
push the hand or object away if touch was sustained. A similar
avoidance response was evident to a sound source (such as the
examiner’s voice) approaching from either side, and whether
from the front or from behind the head. He denied any abnor-
mality in the quality of touch. The symptoms were never
provoked by his own touch or by clothing.

Neuropsychometry confirmed the clinical impression of se-
vere global cognitive impairment; verbal IQ (68) and perfor-
mance IQ (60) were both defective, and there were deficits of
executive functions, verbal and visual memory, receptive lan-
guage, and visual perception (affecting higher visual functions
including perception of fragmented pictures but sparing early
visual processing). Full blood count revealed a mild normo-
chromic, normocytic anaemia (haemoglobin, 12.5 g/dl; range,
13–17 g/dl). There was a polyclonal increase in gammaglobu-
lins, but no paraprotein was detected on electrophoresis. Serum
chemistry, renal and liver function, and inflammatory markers
were normal. Serological tests for syphilis, human immunode-
ficiency virus (HIV), and Lyme disease were negative. Anti-
nuclear factor, anti-neutrophil cytoplasmic antibodies, anti-
GAD antibodies, and anti–voltage-gated potassium channel
antibodies were negative. Serum B12 was mildly reduced (156;
range �180 ng/L). IgG anti-gliadin antibodies were positive,
however, anti-endomysial antibodies were negative and there
were no other features of malabsorption. On electroencepha-
lography, there was mild slowing of alpha rhythm but no focal
abnormalities and no epileptiform or periodic activity. Mag-
netic resonance imaging (MRI) of the brain revealed moderate
generalised atrophy of both cerebral hemispheres and cerebel-
lum, without regional predominance, and moderate periven-
tricular and pontine small vessel ischaemic changes; MRI of
the spinal cord was normal. Electrophysiological studies were
normal; in particular, there was no evidence of denervation or
neuromyotonia. Examination of the cerebrospinal fluid (CSF)
revealed an inflammatory picture, with seven normal lympho-
cytes, and oligoclonal bands in both CSF and serum with an
excess of bands in CSF; concentrations of protein and glucose
in CSF were normal, 14-3-3 protein was negative, and Whip-
ple’s polymerase chain reaction was negative.

Serum immunohistochemistry revealed strongly positive
staining against Purkinje cells and dorsal root ganglia, how-
ever, the identity of the antineuronal antibody could not be
confirmed as Western blots were negative. Tumour markers
(prostate-specific antigen, carcinoembryonic antigen, 
-human
chorionic gonadotropin, �-fetoprotein, CA-125, and CA-199)
were not elevated. A chest radiograph suggested a subtle in-
crease in density of the right mid-zone, however, computed
tomography of chest and abdomen was normal and whole-body
fluoro-deoxyglucose positron emission tomography showed no
foci of abnormal uptake.

In view of the high clinical suspicion of a potentially treat-
able, inflammatory process, a right frontal full-thickness cere-
bral biopsy, including cortex, white matter, and overlying me-
ninges, was performed. The leptomeninges and dura were
normal. The cortex was mildly hypercellular, due to a diffuse
astrogliosis and an increase in microglial cells; microglia
showed positive CD68 and LCA staining with a dendritic
morphology and were arranged either in focal nodules or dif-
fusely spread in grey matter. Lymphocytic infiltrates were

prominent around some cortical vessels, however, there was no
evidence of vasculitis or granulomatous inflammation. There
were no intracellular inclusions. Bielschowsky staining for
neurofibrillary pathology and immunocytochemical staining for
prion proteins, 
-A4, tau, �-synuclein, and ubiquitin were
negative. Although not diagnostic, the inflammatory features,
including activation of microglia with nodule formation and the
presence of perivascular lymphocytic infiltrates, were compat-
ible with paraneoplastic encephalitis.

An empirical trial of intravenous methylprednisolone (500 mg/
day for 5 days) followed by oral prednisolone (80 mg/day for 3
days) produced no benefit. The patient’s condition continued to
deteriorate. Rejection behaviour for feeding developed: the patient
would turn his head to avoid feeding, push the spoon away, or
expel food from the mouth. A paraneoplastic syndrome with
occult primary was considered the most likely diagnosis.

Discussion

In common with previous human cases of the rejection
behaviour syndrome,3 this patient exhibited profound intoler-
ance of touch, withdrawal from tactile, visual, and auditory
approach, and later in the course of the illness, rejection of
food. Unlike some previous cases,2–4 our patient had no diffi-
culty using his hands to manipulate objects, and there were no
abnormalities of proprioception, cortical visual, or auditory
processing. His communicative capacities were initially pre-
served, providing an insight into the subjective accompani-
ments of the rejection behaviour syndrome: unlike patients with
the thalamic syndrome of Dejerine and Roussy,8 he described
touch as strange or unpleasant, rather than painful, and there
was no alteration in the quality of touch per se. Although it was
not possible to assess taste reliably in the later stages of the
illness, it is possible that rejection of food was also a response
to abnormal orolingual somatic sensation.

Associated clinical features, including dyscalculia and deficits
of higher visual perception, implicate the inferior parietal lobes in
the disease process,9 while the well-preserved visuomotor func-
tions suggest that the superior parietal lobes were relatively
spared.10 An inferior parietal localisation would be consistent both
with previous studies of the rejection behaviour syndrome1,3 and
with emerging evidence that the inferior parietal lobes play an
important role in integrating information from multiple sensory
(visual, tactile, and auditory) channels in both humans and non-
human primates.6,11–15 To our knowledge, the avoiding responses
to auditory approach displayed by our patient have not been
described previously in this syndrome, however, they are in keep-
ing with such a multisensory disturbance.

Stimulus-sensitive multifocal myoclonus was also a promi-
nent feature here. Although the patient was unfortunately un-
able to tolerate detailed electrophysiological studies, it is likely
that the myoclonus was primarily cortical in origin. Multifocal
jerks occurring spontaneously or elicited by visual or other
sensory stimuli may be associated with diffuse cortical patho-
logical conditions16,17; however, avoiding responses have not
been described in previous cases of cortical myoclonus accom-
panied by marked stimulus sensitivity. Myoclonus in the
present case could be precipitated by withdrawal movements of
the limbs; the withdrawal response itself was highly organised
and purposeful. With effort, the patient was sometimes able to
tolerate sustained touch for several seconds before withdraw-
ing. Moreover, the rejection of food that developed later in the
illness could not be ascribed to myoclonus. It is, therefore,
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unlikely that his rejection behaviour syndrome represented an
elaborate form of myoclonus or an aversive response to myo-
clonus per se. Rather, we suggest that rejection behaviour and
cortical myoclonus should be regarded as dual manifestations
of disturbed cortical information processing.

In their original account of the parietal avoiding syndrome,
Denny-Brown and Chambers1 postulated that positive (explor-
atory) and negative (withdrawal) motor “tropisms,” mediated by
the parietal and frontal lobes, respectively, exist in equilibrium in
the normal brain and that frontal withdrawal tropisms might be
released after parietal lobe damage. In the present case, the patho-
logical process was diffuse rather than focal and there were no
associated clinical abnormalities of parietal motor or sensory func-
tions: this finding suggests that an intrinsic alteration in cortical
physiology, rather than a frontoparietal disconnection or deaffer-
entation, can give rise to the rejection behaviour syndrome. In-
flammatory,18,19 paraneoplastic,19,20 and infectious21 pathological
states that disrupt information transfer between neurones may
produce an electrophysiological lesion that manifests as a complex
movement disorder or encephalopathy. Antibodies against volt-
age-gated potassium channels have been identified recently18,19

and illustrate one possible mechanism for such an electrophysio-
logical disruption: however, these antibodies were not detected in
the present case. Cortical myoclonus may reflect an intrinsic
hyperexcitability of sensory cortex that results in abnormal pro-
cessing of sensory traffic.16,17 On the basis of our observations in
the present case, we argue that such abnormal processing may also
give rise to the rejection behaviour syndrome. In certain contexts,
distorted and “noisy” sensory processing can acquire a highly
unpleasant subjective quality22,23: in the somaesthetic domain,
abnormal processing of exogenous tactile signals might provoke
both a cognitive and motor avoiding response. We propose that
rejection behaviour can develop as a consequence of abnormal
sensory integration in the inferior parietal lobe.

Acknowledgments: We thank the patient for participating in this
study. We also thank Dr. Abha Ahuja of the Department of Neuropsy-
chology, National Hospital for Neurology and Neurosurgery, for per-
forming neuropsychometry.

Legends to the Video

The patient fears being touched, recoils from the examiner’s
hand, and pushes the hand away. Bilateral dyspraxia is evident
on attempting to imitate hand positions; however, prehensile
function (here manipulation of coins) is normal. Visual ap-
proach elicits synchronous myoclonic jerks affecting the prox-
imal arms and upper body. Spontaneous myoclonus of the
anterior abdominal wall is also prominent.
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