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Spinocerebellar ataxia type 2 presenting with chorea:
Korean cases
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Abstract
Spinocerebellar ataxia type 2 (SCA2) is an expanded CAG repeat disorder in ATXN2 gene with a wide
range of clinical phenotypes. Chorea has been reported as one of extrapyramidal symptoms of SCA2
patients, but has not been reported in Korea. Here, we report two Korean cases of SCA2 presenting
with chorea: one showed generalized chorea in young onset SCA2 with 57 CAG repeats, and the other
showed mild chorea in the hands in adult onset SCA2 with 40 CAG repeats. This report documents
the phenotype of chorea in Korean patients with SCA2.
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INTRODUCTION
Spinocerebellar ataxia type 2 (SCA2) is one of
the polyglutamine-encoding CAG expansion
disorders, which has dominant pattern of
inheritance with genetic anticipation. The
pathological repeat size of ATXN2 gene in SCA2
patients is over 331, and the repeat length correlates
with disease severity and age of onset inversely as
in Huntington’s disease (HD).2 Clinical phenotype
of SCA2 is heterogenous including progressive
cerebellar ataxia, extrapyramidal symptoms,
slow saccade, hyporeflexia, and dementia. The
phenotype variability may relate to the number
of polyglutamine repeats, CAA interruption
in the middle of the CAG repeat expansions3,
somatic mosaicism, genetic backgrounds, or
environmental factors.2
Chorea in SCA2 patients has been reported with
variable frequencies up to about 15%.4 However,
no SCA2 cases with choreic manifestation have
yet been reported in Korea. As SCA2 is the most
common subtype in Korea5, it is expected to
encounter this rare phenotypic variation in Korean
SCA2 patients. Here, we describe two Korean
SCA2 patients presenting with chorea: one is a
case of generalized chorea in a 15-year-old boy
with 57 CAG repeats, and the other is a case of
focal chorea in 46-year-old man with 40 CAG
repeats in ATXN2 gene.

CASE REPORTS
Case 1
A 15-year-old boy visited for second opinion,
who had been diagnosed with SCA2 with 57
CAG repeats. At his age of 7, gait disturbance and
cognitive impairment appeared and progressed. At
age 10, neurologic examination revealed cognitive
impairment, dysarthria, myoclonus, and ataxic
gait. He showed neither parkinsonism nor dystonia.
Levodopa was of no benefit. Other medications
were tried including amantadine, procyclidine,
baclofen, clonazepam, midodrine, buspirone,
alprazolam, quetiapine, or fluvoxamine. Brain
magnetic resonance (MR) image at 14 years old
showed severe atrophy in the cerebellum and brain
stem with mild, diffuse atrophy in the cerebrum.
His mother had trouble walking from her late
30s and developed slowly progressive dysarthria
and imbalance. In her neurologic examination at
age 37, she had ataxic gait and hypometric saccade
with normal velocity. Gene test showed 39 CAG
repeats in ATXN2. Follow-up examination showed
slow saccade in her early 40s. The grandmother
of the proband reportedly had gait problem in her
old age.
At age 15, the patient became wheelchairbound with severe cognitive impairment and
hallucination. At this stage, severe generalized
chorea with ataxia was his predominant symptoms.
Choreic movements involved the whole body
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including face, neck, trunk, and four extremities,
which were exacerbated during speaking,
outstretching the arms, or standing up.
Case 2
A 42-year-old man presented with clumsiness
in the right arm and gait difficulty, which
were slowly progressive. His mother had gait
disturbance before she died at her age of 54, but
she was not studied. Neurologic examination
showed dysarthria, slow saccade, dysmetria, and
ataxic gait. Brain MR showed moderate to severe
atrophy in the cerebellum and pons. SCA2 was
confirmed with 40 CAG repeats in the ATXN2
gene. He had no other medical history and did
not take any drugs during the 4 years of followup period. At age 46, he developed mild chorea
in his right hand, which did not impair activities
of daily living. Choreic movements were more
prominent during walking and worse in the right
hand than the left.
DISCUSSION
Spinocerebellar ataxias (SCAs) manifest ethnic
and geographical differences in frequency, and
clinical phenotypes, which may affect diagnosis
and medical decisions. Understanding various
phenotypes of genetic disorders is essential to
diagnose early and prevent further transmission
to the next generation.
Hamani et al. suggested pathophysiology of
chorea as hypoactivity of subthalamic nucleus
and increased neuronal activities of globus
pallidum.6 Chorea in SCA2 patients could be
explained by neuronal loss in basal gangliathalamocortical loop that were demonstrated in
previous pathologic studies.1 Clinical study with
163 SCA2 patients showed that the CAG repeat
length was associated with chorea/dyskinesia in
SCA2 patients.7 Supporting this, our young-onset
patient with 57 CAG repeats showed severe
generalized chorea whereas middle-aged-onset
patient with 40 CAG repeats presented mild focal
chorea. Different severity of chorea between two
patients may result from different CAG repeat
length.
While several studies reported frequency
of choreic movement in SCA2 patients among
large-scale western populations7,8, few studies
described chorea as a clinical feature of SCA2
in the Asian populations. For example, a study in
Thailand reported that none showed chorea among
unrelated 15 SCA2 patients.9 One of the Indian
studies showed that 2 of 28 (7.1%) SCA2 patients
presented chorea.10 Studies in Japanese SCA2
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patients reported that choreiform movements were
seen in 3 of 28 (11%) early-onset young patients
in one study11, and in 2 of 12 (17%) patients in
the advanced stage in the other study.12 Therefore,
chorea has been reported with variable frequencies
in small-scale Asian groups with SCA2.
In conclusion, we report two cases of SCA2
patients presenting generalized and focal chorea
which supports a wide spectrum of phenotypes
of SCA2 in Korea.
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