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Reversible Chorea in Association with Graves’
Disease and Moyamoya Syndrome

Hyperthyroidism and moyamoya syndrome (MMS) are rare
causes of chorea.1 Here, we report a patient who had chorea
associated with both conditions.

A 19-year-old woman from Ivory Coast was admitted
because of movement disorder. There was no family history
of neurological diseases. The patient had been diagnosed
with Graves’ disease at age 18 and had since showed poor
compliance with carbimazole therapy. Upon admission, free
thyroxine level was more than 100 pmol/L (range 12–23),
thyroid stimulating hormone was undetectable (less than
0.001 mUI/L, range 0.3– 4.4), and thyroid stimulating anti-
bodies were positive: 21.1 UI/L. About 2 weeks before
admission, she had progressively developed movement dis-
order, balance impairment, and dysarthria. On examination,
the patient had a diffuse goiter and typical signs of thyro-
toxicosis, including warm, moist skin, and tachycardia. She
had mild and diffuse choreic movements, predominating in
the facial area. Movements involved symmetrically both
upper limbs, mainly in sustained posture. The patient had
mild dysarthria and tandem walk was impaired. Mild slow-
ing of alternating movements of both hands was present.
Neurological examination was otherwise normal. Routine
blood count, electrolytes, urea, creatinine, liver function
panel, were all normal. Autoantibody screen was negative
for anticardiolipids, lupus anticoagulant, Antibeta2GP1, an-
tinuclear antibody, and anti dsDNA antibody. Brain mag-
netic resonance imaging (MRI) showed high signal intensity
lesions on FLAIR and T2 sequences in the left anterior
putamen and the head of the left caudate nucleus (Fig. 1).
MR angiography showed severe stenosis of the extremity of
the internal carotid arteries, at the origin of both middle
cerebral arteries, as well as of the left anterior cerebral
artery. Four-vessel cerebral angiography showed bilateral
severe stenosis of the supraclinoid portion of the internal
carotid arteries with MMS (Fig 2.). Treatment with carbima-
zole (20 mg/day) and levothyroxine (synthetic T4) 50 �g/
day was resumed, in association with propanolol. Clinical
signs of thyrotoxicosis and neurological symptoms subsided
within a few weeks. Three months later, the patient had
normal neurological examination and her thyroid tests re-
sults were normal. Because of poor observance, two relapses
occurred in the following year, consisting of the reappear-
ance of clinical signs of hyperthyroidism and chorea. Thy-
roidectomy was finally performed and the patient has since
remained free of symptoms.

The association of hyperthyroidism and chorea has been
reported in several patients.2-6 A causal relationship is likely, as

in some cases, chorea ceased when hyperthyroidism was cor-
rected, and eventually reappeared as hyperthyroidism devel-
oped again.3 Although most cases involve Grave’s disease, a
few reports of chorea due to iatrogenic thyrotoxicosis have
been published.7 The pathophysiology of hyperthyroidism-re-
lated chorea is poorly understood, which is not surprising in
view of the wide range of metabolic pathways affected by
thyroid hormones. Chorea is associated with complex dysfunc-
tion within the basal ganglia system. Hyperthyroidism could
modify basal ganglia function through neurotransmitter alter-
ation and (or) gene dysregulation. It has been suggested that
thyroid hormones could functionally affect the dopaminergic
system within the basal ganglia, possibly through an increased
sensitivity of the dopaminergic receptors.3 However, thyroid
hormones also play an important role in regulating central
noradrenergic, serotoninergic, and cholinergic systems, and
complex interactions may occur.8,9 Furthermore, thyroid hor-
mones also control gene expression in the nervous central
system. Among thyroid hormones target genes, the Rhes
(Ras homolog enriched in striatum) gene, which encodes a
small GTP-binding protein, is of particular interest, as it is
predominantly expressed in the striatum.10 Thyroid hormones
also modify the expression of the transcriptional coactivator
PGC-1, a protein which regulates metabolic pathways and
biological processes in brain (and other tissues), especially in
the striatum.11 However, whether modified gene expression is
involved in hyperthyroidism induced chorea remains
speculative.

In the observation we report, the patient had two other
potential causes of chorea, i.e., ischemic focal lesions of the
basal ganglia and MMS. Focal lesions involving the caudate
nucleus and (or) the putamen may be associated with cho-
rea.12 However, in this case, chorea is contralateral to the
lesion and is not likely to have a relapsing-remitting course,
as what was observed in our patient. MMS has also been
associated with chorea.13 In this condition, related basal
ganglia hypoperfusion could play a part in the genesis of
choreic movement.14,15 Interestingly, the association of
MMS and Grave’s disease is probably not fortuitous, as
several patients with this association have been previously
reported. It has been hypothesized that both conditions may
share a common autoimmune mechanism.15 In most of these
cases, cerebrovascular accidents occurred when patients
were thyrotoxic, suggesting that thyroid hormones could
have facilitate these accidents, possibly through hemody-
namic changes and (or) sympathetic nervous system-medi-
ated vasculopathy.15

In the present case, the rapid improvement of the chorea
after correction of the hyperthyroidism demonstrates that
high levels of thyroid hormones were the main causative
factor. However, we cannot rule out the possibility that
MMS was a predisposing factor, although not sufficient by
itself to trigger the chorea.
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FIG. 1. Cerebral Axial T2 weighted MRI. Hyperintense lesion in the left caudate and lenticular nucleus.

FIG. 2. Conventional right (A) and left (B) internal carotid artery angiogram. Frontal view. Extremely severe bilateral stenoses of the internal carotid
bifurcation and M1 segments. Development of an important collateral circulation from the lenticulostriate arteries.
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Atypical Stereotypies and Vocal Tics in Rett
Syndrome: An Illustrative Case

Hand sterotypies are the signature sign of Rett syndrome (RTT)
and their presence plays a key role in diagnosis.1 We have
found that hand movements, which may involve the hands
together or apart, are very standardized in individual girls. We
also found additional stereotypies (including vocal ones) that
changed over time, not previously reported in RTT and we
hypothesized the existence of tics in this disorder.1

Most studies stress that stereotyped hand movements coin-
cide with or follow the disappearance of purposeful prehension
in RTT; however, more recently, different studies reported
stereotypies as coinciding with or preceding the loss of pur-
poseful hand movements in this disorder.1-3 Thus we believe
that the particularly compulsive stereotypies in patients with
RTT are likely to contribute to loss or reduction of hand use.

We present the case of a girl with RTT with a very atypical
presentation that illustrates the complexity of movement disor-
ders and psychiatric symptoms that can be present in RTT and
their probable interference in function.

In a center for autistic children a child psychiatrist noticed
that one 6-year-old girl stood out from the majority of the other
children in that she had intense eye contact.

This girl was the second child of an unrelated and healthy
couple and her perinatal history was normal. Family history
was unremarkable for tics, obsessive-compulsive symptoms,
and neurologic or psychiatric problems. When she was born her
occipital frontal circumference (OFC) was below the 5th per-
centile but increased progressively to 50 percentile by 6 months
of age. She achieved head control at 3 months, grasped an
object at 4 months, and had intentional prehension at 5 months.
She walked unsupported and uttered her first words at 13
months. She never crawled.

She had a high pitched voice and echolalia. She spoke
complex frequently coprolalic phrases and her vocabulary was
notable for unusual words. She had some phobias and repetitive
compulsive behaviors such as switching lights on and off and
opening and closing drawers. She never acquired sphincter
control.

At 4 years old she met DSM-IV4 diagnostic criteria for
autistic disorder and developmental quotient (QD) evaluation

This article includes supplementary video clips, available online at
http://www.interscience.wiley.com/jpages/0885-3185/suppmat.
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