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Chorea is a type of hyperkinetic movement, referring to involuntary, irregular, aimless, nonrhythmic, abrupt,
rapid, unsustained movements. The term hemichorea refers to chorea of one side of the body. A 39-year-old woman presented
with a three-week history of abrupt, involuntary movements of her right hand and right foot, which was compatible with
hemichorea of the right side. MRI brain showed a 1.7x1.5x1.3 cm lesion in the posterior limb of the left internal capsule and
the lateral part of the left thalamoganglionic region, which was seen as mixed iso-and hyperintense in T1W images, and
heterogeneous and hyperintense in T2W/ FLAIR  images. T2 gradient sequences showed a peripheral rim of decreased signal
intensity, which is the hemosiderin ring, and no significant brain edema. Partial contrast enhancement of the lesion after
contrast media injection suggested cavernous angioma. After medical treatment with haloperidol 2.5 milligrams per day, her
symptom gradually improved within 2 months.
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Chorea is a type of hyperkinetic movement. It
refers to involuntary, irregular, aimless, nonrhythmic,
abrupt, rapid, unsustained movements that start in one
part of the body and often continues to another part.
Patients can partially and temporarily suppress the
chorea, which may subside during sleep(1,2). Chorea
may be characterized as primary or genetic in origin,
such as Huntington’s disease, or may be secondary to
infectious, post-infectious, or immunological process,
tumors, vascular lesions, and pregnancy.

Other causes include certain drugs, toxins,
hyperthyroidism, hypoparathyroidism with hypocal-
cemia, hyperglycemia, hypoglycemia, hypernatremia,
hyponatremia, hypomagnesemia, hypocalcemia, and
hepatic or renal failure(3,4). In this report we discuss the
clinical correlation of a case which presented with
unilateral chorea, and the association of neuroanatomy,
pathophysiology of the movement circuit, and brain
imaging findings.

Case Report
A 39-year-old married woman presented with

a three-week history of sudden onset of involuntary
movements in her right hand and foot which improved
during sleep, consistent with the hemichorea. She had
no significant past medical history and was a
nonsmoker without any history of drug or alcohol
abuse. She denied previous stroke or head trauma. Her
blood pressure was 126/88 mmHg, and her pulse
rate was 84/minute. Heart sounds were normal. Both
eyes were negative for Kayser-Fleischer rings (KF
rings). Neurological examination revealed good
consciousness, right-sided periodic choreiform
movement, normal memory and behavioral functions.
Cranial nerves, muscle tone and power, deep tendon
reflexes, and sensation were normal. Investigations
showed Hb 13 gm%, WBC 6,520 cell/mm3, platelet
400,000/mm3, blood glucose 90 mg/dl. Serum
electrolytes, liver function test, creatinine, calcium,
magnesium and thyroid function test were normal. HIV
antibody and VDRL titer were nonreactive.

The contrasted magnetic resonance imaging
(MRI) of the brain (Fig. 1) showed a 1.7x1.5x1.3 cm
lesion in the posterior limb of the left internal capsule
and the lateral part of  the left thalamoganglionic region.
This was visualized as mixed iso- and hyperintense in
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T1-weighted (T1W), while being heterogeneous and
hyperintense in T2-weighted (T2W) and fluid-
attenuated inversion recovery (FLAIR) sequences. T2
gradient sequence (T2GRE) showed a peripheral rim of
decreased signal intensity, which was the blooming
hemosiderin ring, and no significant brain edema. Partial
enhancement of the lesion after contrast media injection
did not identify any nidus or feeding vessels. This
MRI finding revealed a “popcorn-like” or “raspberry-
like” appearance that suggested a cavernous angioma
or cavernoma. The patient refused surgical management
because the vascular lesion was located in the deep

area of the thalamic region. After treatment with
haloperidol 2.5 milligrams per day, her symptom
gradually improved within 2 months.

Discussion
Diagnosis of the chorea is based on history

and clinical findings, including age of onset, time course
(acute or insidious), distribution of chorea (focal/
hemichorea or generalized), past medical history, history
of recent infection such as Group A beta hemolytic
streptococcus infection, HIV infection, history of
meningitis, encephalitis, drugs/toxins exposure, and
family history of abnormal movement or
neurodegenerative diseases(1-4).

Laboratory studies and brain imaging are
useful for distinguishing secondary causes of chorea
from primary causes. Laboratory investigations which
are useful for the differential diagnosis of chorea
include complete blood count and red blood cell
morphology, serum glucose, electrolyte, calcium,
magnesium, phosphorus, liver, renal, and thyroid
function tests, HIV antibody, and VDRL titer.
Erythrocyte sedimentation rate (ESR) and antinuclear
antibody titer would be useful in cases suspected of
autoimmune diseases. Genetic studies might be
indicated in cases with family history of Huntington’s
disease or neuropsychiatric disease, whereas serum
ceruloplasmin and 24-hour urine copper are
recommended as screening tests for Wilson’s disease,
especially in young-onset chorea or other abnormal
movements and/or positive family history of
neuropsychiatric  diseases and history of liver disease.
Brain imaging should be done to detect intracranial
structural lesions, such as tumors, vascular lesions,
including ischemic or hemorrhagic lesions, and vascular
malformations(3,4).

MRI brain of this patient revealed a lesion
with mixed iso- and hyperintensity in T1, and
heterogeneous hyperintensity in T2/FLAIR imaging.
T2GRE sequence showed a peripheral rim of
hemosiderin. The finding of “popcorn-like” or
“raspberry-like” appearance and partial enhancement
after contrast injection strongly supports the diagnosis
of cavernous angioma or cavernoma in the posterior
limb of the left internal capsule and the lateral part of
the left thalamoganglionic region(5,6). This locality was
thought to be consistent with hemichorea. Regarding
the pathophysiology and pathogenesis of this
structurally-related abnormal movement disorder,
lesions may involve the caudate nucleus, putamen,
external and internal segments of the globus pallidus

Fig. 1 Contrasted MRI brain showed a 1.7x1.5x1.3 cm of
“popcorn-like” or “raspberry-like” appearance,
suggesting a cavernous angioma (arrow) in the
posterior limb of the left internal capsule and the
lateral part of the left thalamoganglionic region.
(A) axial T1W, (B) axial T2W, and (C) FLAIR
imaging.  Coronal T2GRE (D) showed a peripheral
hemosiderin ring and partial enhancement after
gadolinium injection (E and F).
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externa (GPe), globus pallidus interna (GPi), subthalamic
nucleus, substantia nigra, or interconnecting pathways.
The abnormal movement results from damage or
dysfunction of these structures, which causes an
imbalance between indirect and direct movement
pathways in the basal ganglia circuit. Disruption of the
indirect pathway with loss of inhibition to the globus
pallidus allows hyperkinetic movements, including
chorea, to occur(3,7).

The disorders of the basal ganglia
circuit may be due to structural damage, neuro-
degeneration(8), neurotransmitter receptor blockade,
electrolyte or metabolic disturbance, and autoimmune
conditions(9-12). An important etiology of chorea is
vascular lesions, the most common being ischemic
or hemorrhagic cerebrovascular diseases and
vascular malformations, such as venous angiomas,
arteriovenous malformations and cavernous
angiomas(13-17). Cerebral cavernous angiomas may be
asymptomatic and often found incidentally. Common
symptoms of cerebral cavernous angiomas may result
from acute hemorrhage, and include headache, focal
seizures, complex-partial and generalized seizures
followed by focal neurological deficits, and rarely,
abnormal movements(3,5,6,9,18-23).

Cavernous angiomas causing chorea have
been rarely reported. Previously reported patients varied
in age of onset and clinical course(5,13,18-23). Two cases
were of childhood-onset(18,19), while other patients were
older compared with our case(20-23). In all cases, the
clinical presentation was described as hemichorea.
There was only one patient, a 77-year-old man,
who presented with choreiform movements and
behavioral disturbance(22). Brain imaging of these cases
showed a vascular lesion localized in the caudate
nucleus(13,18,19,22), lentiform nucleus and subcortical
structures(20,21,23). Barut et al reported a case of an
elderly woman with hemichorea related to a cavernous
angioma in the posterior crus of the left internal capsule,
sublentiform and retrolentiform region, and lateral left
thalamus(5), which is similar to the brain imaging of our
case.

Treatment of chorea depends upon the
etiology(1-4). For example, in drug-induced chorea,
cessation of that particular drug may help. Wilson’s
disease is treatable and potentially curable by liver
transplantation and the use of copper chelating agents,
of which penicillamine is the first line therapy. For other
types of chorea, dopaminergic antagonists are
effective. Typical neuroleptics include haloperidol
and fluphenazine. Atypical neuroleptics, such as

risperidone, olanzapine, clozapine and quetiapine may
have less potential than typical neuroleptics to induce
parkinsonism. GABAergic drugs, such as clonazepam,
valproate, and gabapentin, can be used as adjunctive
medications(2,3). Drugs that reduce the amount of
dopamine release, dopamine-depleting agents, such as
reserpine and tetrabenazine may also help, but the
improvement may be limited(3,8). Regarding treatment
of cavernous angioma-related hemichorea, most cases
were controlled by pharmacological treatment, although
some were intractable(5,20). Complete surgical resection
of the lesion also led to resolution of the abnormal
movement(19,21). In one case, the hemichorea improved
spontaneously(13).

Conclusion
We present a rare case of chorea associated

with cerebral cavernous angioma. Although our patient
was treated conservatively, antipsychotic medication
could control the abnormal movement. Neuroimaging
is an important part of the work up of chorea because it
may reveal potentially treatable or reversible etiologies.
Treatment depends on the type of chorea and
associated diseases.

What is already known on this topic ?
Cerebral cavernous angiomas are usually

clinically silent. However, headache, seizures, focal
neurological deficits or abnormal movements may
manifest when the lesion is complicated by hemorrhage.

What this study adds ?
This study adds the information that the brain

imaging is mandatory in the work up cause of any
abnormal movements because it may demonstrate
intracranial structural lesions.
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