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Dentatorubral-pallidoluysian atrophy in
two Chinese families in Hong Kong
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We report on two Hong Kong Chinese families with dentatorubral-
pallidoluysian atrophy. Two children in one family presented with progressive
myoclonic epilepsy syndrome, and two children in the other family presented
with ataxochoreo-athetoid symptoms. Early-onset childhood dentatorubral-
pallidoluysian atrophy involved mental retardation, whereas myoclonic
epilepsy was the predominant complaint in later-onset childhood version of
the disease. Aspiration pneumonia was common in the late stage of disease.
Dentatorubral-pallidoluysian atrophy is an autosomal dominant condition
attributed to CAG trinucleotide repeats in the dentatorubral-pallidoluysian
atrophy gene. The four children in this series had 63 to 79 CAG repeats. The
expanded allele was inherited from the father in both families. One father
had 54 CAG repeats and was asymptomatic; the other had 66 repeats and
had an unsteady gait. Because the radiological, electroencephalographic,
and electrophysiological findings were non-specific, we suggest that DRPLA
gene testing should be performed in any child presenting with a variable
combination of myoclonic epilepsy, mental retardation or developmental
regression, and ataxochoreo-athetosis.
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Introduction

Dentatorubral-pallidoluysian atrophy (DRPLA) is a rare neurodegenerative
disease. It has been described since 1958 but the underlying genetic defect of a
repeated CAG trinucleotide sequence was first documented in 1993.1,2 We report
the clinical, radiological, electro-encephalographic, electrophysiological, and
genetic findings of two Hong Kong Chinese families with DRPLA.

Case reports

Family 1
A 16-year-old girl (family 1, case 1) presented to the Alice Ho Miu Ling Nethersole
Hospital in June 2002 with an 1-year history of myoclonic jerks of the head and
upper limbs. She had had learning difficulties, deterioration in writing ability,
and short-term memory problems since the age of 10 years. Investigations showed
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a normal complete blood picture and erythrocyte sedi-
mentation rate, as well as normal liver, kidney, and thyroid
function, lactate level, ceruloplasmin level, viral test results,
anti–double stranded DNA antibody level, and urine
metabolic screening. Magnetic resonance imaging (MRI)
of the brain gave normal results. The brainstem auditory–
evoked potential (BAEP) showed normal peak latencies,
but increased I-III interpeak latencies beyond three
standard deviations (SDs), and decreased III-V interpeak
latencies beyond two SDs. The pure-tone audiogram and
tympanogram were normal. The pattern visual–evoked
potential (PVEP) and ophthalmological examination
results were normal. Somatosensory-evoked potentials
(SEPs) of the median and posterior tibial nerves were also
normal. The electroencephalogram (EEG) showed very
frequent spike and polyspike wave activities, and no
abnormal response to slow-rate photic stimulation.
Developmental assessment showed mild-grade mental
retardation.

Family history revealed that the patient’s younger brother
(family 1, case 2) was suspected to have neuronal ceroid
lipofuscinosis, but the diagnosis could not be confirmed
pathologically. He presented to another hospital at the age
of 2 years in 1990. The patient’s speech development was
delayed, he was hyperactive, and he had mild mental re-
tardation. He had had intractable epilepsy since the age of
5 years, and his seizures included generalised tonic-clonic,
atonic, and myoclonic types. His condition had regressed
gradually, with the development of tic-like movements and
extensor spasms, and it deteriorated rapidly since the age of
9 years. At 11 years, mental retardation was severe; he could
not speak, required nasogastric tube feeding, became double
incontinent, and was bed-ridden. The child also had recur-
rent aspiration pneumonia. Extensive investigations during
the past decade—including blood and urine metabolic
screening, electron microscopic examination of blood,
conjunctival biopsy, muscle biopsy, and skin biopsy from
armpit—gave negative results. However, MRI of the brain
showed cerebellar atrophy, and EEG showed epileptic
activity—initially focal and later multifocal sharp and
spike waves with slowing background activity. There was
marked photo-paroxysmal response to photic stimula-
tion at 4 Hz. The BAEP at the age 8 years showed I-III
latencies of the right ear that were prolonged beyond
two SDs. Flash visual–evoked potential (FVEP) at age
11 years showed an enlarged amplitude of 40 to 60 µV
(reference range, 2-10 µV) and delayed latencies be-
yond two SDs. Ophthalmological assessment yielded
normal results. The SEP of the median nerves at age 11 years
was normal. The karyotype was normal. The parents were
non-consanguineous, and there was no evidence of Japanese
ancestry. One sibling had died of birth asphyxia.

In view of the clinical diagnosis of progressive myoclonic
epilepsy syndrome in the sister and the familial nature of
degenerative problems in both children, we performed
genetic studies on genomic DNA samples of members of

the family. Both children carried a heterozygous CAG
repeat in exon 5 of the DRPLA gene: 71 CAG repeats in the
gene from the sister and 79 in that of the brother. The
brother’s result was independently reported by another
laboratory. The expanded DRPLA allele was subsequently
found to be inherited from the father (family 1, case 3).
However, his allele contained only 66 CAG repeats. He had
a relatively late onset of symptoms, at 42 years, in the form
of an unsteady gait.

Family 2
A five-year-old girl (family 2, case 1) presented to the
Queen Elizabeth Hospital at the age of 5 years in 1995,
because of frequent falls, marked axial ataxia, scanning
speech, and intractable myoclonic seizures. She also showed
mildly delayed development in speech and fine motor skills.
Physical examination showed brisk tendon jerks and
marked truncal ataxia. Her condition deteriorated when
she was 15 years old, and she lost the ability to walk at 16.
She also developed repeated aspiration pneumonia.

The patient’s younger brother (family 2, case 2) had
had neonatal convulsions associated with hypoxic-
ischaemic encephalopathy. He also had early develop-
mental delay, choreo-athetosis of the limbs, and orofacial
dyskinesia. He later developed intractable myoclonic
epilepsy and eyelid myoclonia. He had only a few echolalia-
like utterances and turned mute at the age of 10. At 11 years,
he had a prominent tremor of his upper limbs and his
general condition started to regress. He had periodic
aspiration pneumonia that required gastrostomy and
fundoplication. He died at age 12 years.

Tests had been done over the past few years before the
younger child died. The younger brother had had normal
results from blood and urine metabolism tests. Both siblings
could not comply with EEG, MRI, and evoked potential
studies. The family was suspected to have spinocerebellar
degeneration. Genetic testing showed that both children
carried a heterozygous CAG repeat in the DRPLA gene. The
brother’s expanded allele contained 67 CAG repeats and
the elder sister’s 63 CAG repeats. The expanded allele was
inherited from the father (family 2, case 3), whose allele
contained only 54 CAG repeats; he remained asymptomatic
at age 50 years.

Discussion

Although DRPLA is more common in Japan than in other
countries, with an estimated prevalence of 1.1 per 1 million
population, there are increasing sporadic reports of DRPLA
in non-Japanese patients.3-6 It remains to be verified
whether the prevalence among Chinese populations is
lower than that among Japanese populations. To the best
of our knowledge, this article is the first to report on the
patients of DRPLA in Hong Kong. In four children and one
adult, diagnoses were made just within 1 year when
molecular testing of DRPLA became available in Hong
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Kong. Assuming that the population of Hong Kong is
about 6.8 million, we estimate that the minimum prevalence
of DRPLA in Hong Kong is 0.74 per 1 million population.
As the awareness of the disorder increases among physicians,
we expect that more cases will be diagnosed.

As an autosomal dominant disorder, DRPLA is attributed
to a repeated CAG trinucleotide sequence in exon 5 of the
DRPLA gene on chromosome 12p13.7 This stretch of CAG
trinucleotide repeat is highly polymorphic and codes for a
polyglutamine stretch of amino acids. People normally have
six to 35 CAG repeats, whereas patients with DRPLA have
more than 49 repeats. The age of onset and the severity of
the disease are correlated to the number of repeats: patients
with more repeats generally have an earlier onset and more
severe symptoms. This association has been illustrated by
the cases in the two families reported in this article.

This CAG trinucleotide repeat is meiotically unstable
and further expands on transmission to the next generation,
thereby resulting in the genetic phenomenon of antici-
pation. The instability is more marked during paternal
transmission, and accounts for the large intergenerational
difference in the age of onset and severity within the two
families described in this case report. Furthermore, the
younger siblings in both families were found to have more
CAG repeats than their older siblings. This difference may
be explained by the combined effect of advancing paternal
age and meiotic instability of the CAG repeats. However,
more families need to be studied before we can conclude
that this birth-order effect, which is also present in other
CAG trinucleotide repeat expansion disorders, is a consistent
feature in DRPLA.8

Clinically, patients with adult-onset DRPLA usually
present with pseudo-Huntington symptoms characterised by
chorea, cognitive dysfunction, and psychiatric symptoms.
Some patients may present with ataxochoreo-athetoid
symptoms characterised by progressive ataxia, choreo-
athetosis, and dementia. On the other hand, presenting
symptoms in childhood-onset DRPLA include myoclonus,
epilepsy, and mental regression.9 The presence of
ataxochoreo-athetoid symptoms in childhood-onset
DRPLA in the second family in this report suggests that the
different forms of DRPLA might overlap.

There were two new observations from our case series.
Firstly, mental retardation seemed to be the presenting
feature in early-onset childhood DRPLA, whereas
myoclonic epilepsy was the predominant complaint in later-
onset childhood DRPLA. Both younger siblings in the two
families presented early with mental retardation, followed
by the development of intractable seizures. On the other
hand, the elder siblings had later onsets of disease and
presented with myoclonic epilepsy. Mental retardation was
not severe initially. Developmental regression in the children
became obvious at a much later stage. Secondly, feeding
problems and aspiration pneumonia seemed to be the

common final outcome for childhood DRPLA. Three of the
four children in our series had aspiration pneumonia, which
is secondary to feeding problem.

The usual characteristic MRI findings in adult-onset
DRPLA include atrophy of brainstem tegmentum; cerebellar
atrophy, including that of the dentate nuclei; and
periventricular or deep white-matter hyperintensity on T2-
weighted images.10 In childhood-onset DRPLA, MRI
findings are more variable.10,11 Few studies on the EEG or
electrophysiological findings in patients with DRPLA
have been reported.12-15 Epileptic EEG activity might be
present, but there is no characteristic feature.12-13 Reduced
or absent brainstem component or delayed latencies of
BAEP, reduced or absent cortical component or delayed
latencies of SEP, and enlarged amplitudes or shortened
latencies of FVEP have been reported.14,15 The neuro-
imaging and EEG findings in the first family of our series
were consistent with those already published, but their
electrophysiological findings were slightly different. Their
BAEP results showed prolonged I-III latencies. However,
the absolute latencies remained within the normal limits.
Their SEPs were normal. The younger brother (family 1,
case 2) had an abnormal FVEP but the sister (family 1, case
1) had a normal PVEP. The evoked responses in the elder
sister should be followed up longitudinally to find whether
the responses might change with disease progression.

Conclusion

Dentatorubral-pallidoluysian atrophy is increasingly being
diagnosed because of advancements in medical genetics and
the availability of molecular testing. Clinical features in
childhood-onset DRPLA include a variable combination of
myoclonic epilepsy, mental retardation or developmental
regression, and ataxochoreo-athetosis. Neuro-imaging,
electroencephalographic, and electrophysiological ab-
normalities may be detected. Nevertheless, DNA analysis
is crucial to the diagnosis.
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