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Choreic Movements as Manifestation of Hyperthyroidism in an
Adolescent at the Onset of Graves’ Disease
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Abstract: Objective; Nervous system dysfunction, including irritability, emotional lability and hyperkinesia are the signs
and symptoms frequently observed in hyperthyroidism; chorea and/or choreoathetosis have also been reported in adults

and rarely in pediatric age.

Case report; We described the case of a 12-year-old boy with bilateral choreiform movements of the arms at the onset of
the Graves’ disease. The patient was treated with metimazole and chorea disappeared with euthyroidism.

Discussion; Hyperthyroidism is to be considered an unusual cause of chorea in childhood. Every child and adolescent
with choreiform movements should be examined also for thyroid function.
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INTRODUCTION

Graves’ disease (GD) is the most frequent cause of
hyperthyroidism in the pediatric age [1, 2]. Pediatric GD
represents about 15% of thyroid disorders during
childhood and accounts for only 1-5% of all subjects
with GD [3]. It is an autoimmune disorder resulting from
thyrotropin (TSH) receptor stimulation by
autoantibodies, that may occur at any age, with an
increase of frequency with age, reaching the peak
during adolescence [1-3]. Usually, the patients show
the classic symptoms and signs of hyperthyroidism,
with changes in behaviour, irritability, emotional lability,
fatigue, nervousness, palpitations, tremor, sleep
disturbance [1]. The muscle weakness and cognitive
dysfunction may occur as neurologic manifestations of
hyperthyroidism, but other involuntary movement
disorders such as chorea, choreoathetosis, ballism,
and truncal flexion have also been reported in adults
[4-15] and rarely in pediatric age [16-19].

We described an adolescent presented with
bilateral choreiform movements of the arms at the
onset of the Graves' disease, that disappeared with
euthyroidism.
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CASE REPORT

Anamnesis A 12-year-old boy was admitted to the
Department of Pediatrics of V. Buzzi Children’s
Hospital with a one month history of mood swings and
disturbances of behaviour (agitation, anxiety and
depression) associated with palpitations, headache,
abdominal pain, nausea, vomiting, heat intolerance and
occasionally dyspnea.

In the last 4 months he had also a weight loss of 4
kg associated with involuntary movement of the limbs,
more evident in the last one month. There was no
recent history of infection or sore throat. The family
history was negative for neurologic or autoimmune
disorders.

Physical examination On admission, physical
examination showed an increased pulse pressure
(127/69 mmHg) and tachycardia (150 beats per min);
the temperature and respiratory rate were normal.

The presence of choreiform movements of the limbs
were noted, best evident with the outstretched of the
hands. The patient presented also with facial grimacing
and accelerated speech, without dysarthria. No other
neurological signs or symptoms were present. The
remaining examination was normal.

Painless thyromegaly was also noted. There was
not exophthalmos or other ocular signs.

Complementary exams Thyroid ultrasonography
(Philips EPIQ 5 ultrasound machine) confirmed
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diffusely enlarged thyroid with a normal thyroid blood
flow.

Laboratory evaluation included an abnormally high
serum fT4 (36 pmol/L, normal value 9-19.3 pmol/L) and
fT3 (> 30.7 pmol/L, normal value 3.5- 6.3 pmol/L),
undetectable TSH (normal value 0.5- 4.2 mIU/L), with
elevated levels of antithyroid peroxidase (> 600 Ul/mL,
normal value < 34 Ul/mL), anti- thyroglobulin (538
Ul/mL, normal value <115 Ul/mL) and thyroid receptor-
directed autoantibodies (13 IU/L, negative < 2.9 IU/L).
Serum TSH, FT4 and FT3 assays are based on
chemiluminescence immunoassay (Abbott Diagnostics,
Rome, ltaly). Serum anti-Tg Ab and anti-TPO Ab are
based on electrochemiluminescence assays (Roche
Diagnostics, MB, lItaly) and TSH/TRAb assay is a
fluoro-immuno-enzymatic method (Thermo Fisher
Diagnostics, M, Italy).

ECG showed presence of sinus tachycardia with
nonspecific intraventricular delay in absence of
structural heart disease on the echocardiogram. The
ophthalmoscopic evaluation was regular. An awake
electroencephalogram was normal. Laboratory
evidence did not show recent streptococcal infection.

The report was conducted ethically in accordance
with the Declaration of Helsinki. The parents gave their
informed consent to publish the case.

Diagnosis and treatment The patient received a
diagnosis of Graves’ disease, and treatment with
methimazole (20 mg/day divided into 3 doses) and
propranolol (60 mg/day) was started.

Follow up The signs and symptoms of
hyperthyroidism  progressively disappeared after
medication, with  improvement in involuntary
movements. Two months later, receiving methimazole
(15 mg/day divided into 2 doses) the patient became
euthyroid and he stopped propanolol. The choreic
movement disappeared and the patient disclosed a
normal neurological examination.

During follow-up, no recurrence of chorea or other
neurological symptoms was observed.

DISCUSSION

Chorea is a hyperkinetic movement disorder
characterized by irregular, flowing, non-stereotyped,
random, involuntary contractions affecting mostly distal
limbs, but also neck muscle and face [20]. These
movements are usually worsened by anxiety and stress
and subsides during sleep. Chorea may be the
expression of a wide range of disorders, including
metabolic, endocrine, infectious, autoimmune-

inflammatory, vascular, and neurodegenerative
diseases as well as drug induced syndromes [21-26].

In childhood, sydenham chorea is the most common
cause of chorea and it is one of the clinical
manifestations of acute rheumatic fever, a
nonsuppurative sequela of group A streptococcus
infection [21]. Among other immune-mediated disorder,
chorea is a possible neurologic manifestation of
systemic lupus erythematosus [23], specially when
associated with antiphospholipid antibodies. Finally, it
was also described like an uncommon manifestation of
other immune diseases such as Behget syndrome,
Sjégren syndrome, some vasculitis [22], celiac disease
[24, 25], sarcoidosis [26] and Graves’ disease [4-15].

Chorea is rarely described as neurological
manifestations of the hyperthyroidism in adults, affects
less than 2 percent of these patients [4-15, 27]. Less
information are available in the literature on pediatric
age and only 4 patients are reported [16-19].
Seeherunvong T., et al [17] described the case of a
9 years old girl with Graves disease and the unique
combination of chorea and ataxia that both resolved
after treatment of hyperthyroidism. Pozzan G.B., et al
[18] reported case of a young girl in whom chorea was
the main manifestation of thyrotoxicosis and receded
and disappeared as the patient became euthyroid. Yu
J.H., et al [16] presented a17-year-old adolescent girl
with Graves disease and unique combination of acute
chorea and decreased cerebral perfusion, with
resolution of symptoms after treatment. Marks P., et al.
[19] reported a 16-old girl presented with severe
thyrotoxicosis and choreo-athetoid movements which
were abolished by treatment of thyrotoxicosis. As in our
case, chorea is usually abolished after successful
treatment of thyrotoxicosis, supporting that in Graves
disease, chorea is believed to represent a direct effect
of thyrotoxicosis on the central nervous system [28].

In all types of chorea it has been noted an
exacerbation of dopamine agonists production and an
amelioration of the condition with dopamine antagonist.
Even though the pathogenic mechanism is not fully
elucidated, hyperthyroidism may induce a reversible
increased sensitivity of the dopaminergic receptor site
in the corpus striatum [28]. A functional modification of
adrenergic receptors has been also suggested and
supported by the fact that the chorea disappears when
treated with a beta blocker and worsens with
isoproterenol challenge [29]. Additionally, as reported
by Yu J.H., et al [16] a relationship between chorea,
Graves disease, and abnormal cerebral perfusion could
be not excluded.



32 International Journal of Pediatrics and Child Health, 2020 Vol. 8

Calcaterra et al.

In conclusion, hyperthyroidism is to be considered
an unusual cause of chorea in childhood. Every child
and adolescent with choreiform movements should be
examined also for thyroid function.
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