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Abstract

BACKGROUND

Spinocerebellar ataxia type 3 (SCA3) is a rare neurodegenerative disease with
high genetic heterogeneity. SCA3 mainly manifests as progressive cerebellar
ataxia accompanied by paralysis of extraocular muscles, dysphagia, lingual fibril-
lation, pyramidal tract sign, and extrapyramidal system sign. However, it rarely
has clinical manifestations similar to Parkinson-like symptoms, and is even rarer
in patients sensitive to dopamine. We report a patient initially diagnosed with
dopamine-responsive dystonia who was ultimately diagnosed with SCA3 by
genetic testing, which was completely different from the initial diagnosis.

CASE SUMMARY

A 40-year-old Chinese woman was admitted to hospital due to severe inflexibility.
At the beginning of the disease, she presented with anxiety and sleep disorder. At
the later stage, she presented with gait disorder, which was similar to Parkinson's
disease. Her medical history was unremarkable, but her mother, grandmother,
and uncle all had similar illnesses and died due to inability to take care of
themselves and related complications. Laboratory and imaging examinations
showed no abnormalities, but electromyography and electroencephalography
revealed delayed somatosensory evoked potentials and slow background rhythm,
respectively. Her symptoms fluctuated during the daytime, and we initially
diagnosed her with dopamine-responsive dystonia. After treatment with low-
dose levodopa, the patient’s symptoms were significantly improved, but the final
genetic diagnosis was SCA3.

CONCLUSION
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SCA3 has various clinical phenotypes and needs to be differentiated from
Parkinson's syndrome and dopamine-responsive dystonia.
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Core Tip: We report a female patient initially diagnosed with dopamine-responsive
dystonia. After treatment with low-dose levodopa, the patient’s symptoms were
significantly improved, but she was ultimately diagnosed with spinocerebellar ataxia
type 3 (SCA3) by genetic testing. Sensitivity to levodopa may be a clinical feature of
SCA3, and this report could add to the evidence of the SCA3 clinical phenotypes,
which need to be differentiated from Parkinson's syndrome and dopamine-responsive
dystonia.
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INTRODUCTION

Spinocerebellar ataxia type 3 (SCA3), also known as Machado Joseph disease, is an
autosomal dominant genetic disease first described by Nakano et al[l] among
Portuguese immigrants in the United States in 1972. It is characterized by progressive
cerebellar ataxia accompanied by paralysis of extraocular muscles, dysphagia, lingual
fibrillation, pyramidal tract signs, extrapyramidal system signs, and other clinical
manifestations. However, it rarely presents with symptoms of Parkinson's disease and
peripheral nerve lesions and is even less common in patients sensitive to levodopal[2-
5]. This phenotype has been described in cases in Singapore, but further evidence on
this phenotype is needed[6]. The clinical manifestation of the patient described in this
report was typical of dopamine-responsive dystonia, with symptoms fluctuating
during the daytime. The effect of low-dose levodopa treatment was significant, but
unexpectedly, a final diagnosis of SCA3 was confirmed by genetic testing.

CASE PRESENTATION

Chief complaints
A 40-year-old Chinese woman was admitted to hospital due to a 3-year history of limb
inflexibility, which had become aggravated in the previous year.

History of present illness

Three years before presenting to our clinic, the patient developed a feeling of
heaviness and inflexibility in the right lower extremity, which was aggravated after
fatigue. It could be relieved after getting up in the morning or resting and was
accompanied by emotional irritability and insomnia. She went to a local hospital. The
doctor diagnosed her with anxiety and depression and administered paroxetine orally.
After 3 mo, her symptoms were not alleviated; thus, she discontinued the drug herself.
Two years ago, the patient began to gradually experience difficulties with limb
movement. One year ago, the patient’s gait disorder progressively aggravated. It
manifested as laborious lifting of the feet off the ground, stiffness of the lower limbs,
leaning forward and a forward gait, inability to stop immediately, difficulty turning
around, reduced arm swing, and other symptoms similar to Parkinson's disease. She
could not take care of herself, so she visited our hospital for treatment.
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History of past illness

The patient’s medical history was unremarkable.

Personal and family history
The patient’s mother, grandmother, and uncle all had similar illnesses, and they
eventually died because of related complications.

Physical examination

The patient’s vital signs were stable, and no abnormalities were found in cardiopul-
monary or abdominal examinations. The patient exhibited bradykinesia, and slight
horizontal nystagmus could be seen when staring left and right. There was mild lead
tube-like increase in the muscle tone of extremities, a positive Romberg sign, hyperre-
flexia of tendons at extremities, and positive bilateral Chaddock sign and Gordon sign.

Laboratory examinations
Routine laboratory tests showed no abnormalities, and thyroid function, blood
ammonia, and ceruloplasmin were all within the normal range.

Imaging examinations
There were no obvious abnormalities in brain or spinal cord imaging.

Neuroelectrophysiological examination and genetic test
In an electromyogram, the differentiation of the P15 and N20 somatosensory evoked
potentials in both lower extremities was acceptable, with roughly normal incubation
periods and reduced amplitudes. The incubation period of the P40 somatosensory
evoked potential in both lower extremities was slightly prolonged, the waveform
differentiation was poor, and the repeatability was also poor. The patient’s
background rhythm in an electroencephalogram was slightly slower than normal.
Genetic test showed 18 and 65 CAG repeat units of the ATXN3 gene (Figure 1).

FINAL DIAGNOSIS
The final diagnosis was SCA3.

TREATMENT

According to the clinical symptoms, the patient was administered a small oral dose
(one quarter of a pill) of madopar once a day (each pill contains 200 mg levodopa and
50 mg benserazide). After 14 d of treatment, the patient’s limb mobility improved
significantly, and she was able to take care of herself and work normally. The final
diagnosis was SCA3 by genetic testing in this patient who was sensitive to dopamine,
which is extremely rare[7].

OUTCOME AND FOLLOW-UP

After discharge, the patient continued to take the same daily dose of oral madopar.
She was able to work and perform daily activities normally.

DISCUSSION

The present patient had a long clinical course of the disease. The initial manifestation
was one-sided limb inflexibility with perceived heaviness, which did not affect the
patient’s daily life. She went to a local hospital for medical treatment and was
diagnosed with somatization caused by anxiety. Although the symptoms were
gradually aggravated in the later stage, she did not comply with the treatment. SCA is
characterized by progressive cerebellar ataxia and pyramidal signs[8] and is
sometimes accompanied by extrapyramidal symptoms and muscle atrophy caused by
peripheral nerve damage. In addition, gaze, dystonia, and facial and lingual atrophy
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Figure 1 Genotyping map of spinocerebellar ataxia type 3-related CAG repeats by capillary electrophoresis showing two allelic peaks of
18 and 65 CAG repeats.
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are characteristics of SCA3. It has been reported[9] that gait ataxia is the first symptom
in 92.4% of patients with SCA3. Our patient did not have these manifestations in the
early stage of the disease. The initial presentation was mild anxiety symptoms and
sleep disorder. In the later stage, it gradually progressed and manifested as dopamine-
responsive dystonia, but Parkinson's disease could not be ruled out. Therefore, the
differential diagnosis of this case was complex.

During the treatment period, the patient mainly presented with inflexibility and
stiffness in the limbs, a toe-first and forward-leaning gait, small strides, difficulty
turning around, reduced arm swing, and other symptoms similar to Parkinson’s
disease. Her symptoms fluctuated during the daytime and could be relieved after rest.
Based on the family history and the lack of obvious signs of spinal cord or cerebellar
atrophy on craniocerebral and spinal cord imaging, we diagnosed the patient with
dopamine-responsive dystonia. After treatment with low-dose levodopa, her
symptoms were significantly improved and controlled. However, the final genetic test
confirmed a diagnosis of SCA3, which was quite different from the initial diagnosis.
SCA3 has a wide range of clinical phenotypes, and many researchers believe that there
are six clinical subtypes[10-12]. Our patient presented with slow progressive Parkin-
sonism and was sensitive to low-dose levodopa. Her cerebellar function defect was
mild, and gene testing showed short CAG repeats. These are rare in patients with
SCA3, so this patient can be classified as SCA3 type IV. The patient had late onset and
mild clinical symptoms. Genetic testing showed 18 and 65 CAG repeat units. This is
consistent with the fewer CAG repeats reported in the literature in patients with late
onset and mild symptoms. SCA3 can present with Parkinsonian symptoms and has
characteristics of diurnal fluctuation, which are mainly related to disease progression
in the dopaminergic system in the substantia nigra. Some scholars believe that the
pathological mechanism of SCA3 is related to lesions of the substantia nigra and
dentate nucleus in the cerebellum[5]. This may be the main pathological mechanism of
SCA3 in the Parkinsonian/ataxia phenotype. Therefore, dopamine is clinically
effective in the treatment of this disease.

The onset of this disease was relatively late in the present patient, and there were no
obvious signs of spinocerebellar injury. There was no apparent ataxia throughout the
clinical course. The clinical manifestation of the patient was dopamine-responsive
dystonia, which made the detection of spinocerebellar signs and diagnosis difficult. It
is challenging to distinguish between dopamine-responsive dystonia, SCA3, and
Parkinson’s disease. Clinicians should carefully enquire about the medical and family
history of such patients and conduct a physical examination. Genetic testing is an
important technique for the diagnosis of genetic diseases. Clinicians should carry out
genetic testing earlier for suspected genetic diseases that are difficult to identify. The
patient’s levodopa treatment was delayed for 3 years, and she remained sensitive to
madopar. The treatment was well-tolerated, and she was followed up for 21 mo with
good symptom control.

CONCLUSION

This case suggests that SCA3 has various clinical phenotypes which must be differen-
tiated from Parkinson’s disease and dopamine-responsive dystonia. For patients with
atypical SCA3 with anxiety symptoms, sleep disorders, and a relevant family history,
clinicians should perform genetic testing as soon as possible. Therefore, sensitivity to
levodopa may be a clinical feature of SCA3, and this report could add to the evidence
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on the clinical phenotype of SCA3.
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