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Cervical dystonia is characterized by involuntary abnormal movements and postures of the
head and neck. We often experience long-term remission of cervical dystonia after several
botulinum toxin treatments Y. To confirm whether botulinum toxin acts on the central
level>® as well as neuromuscular junctions, we study the changes of brain metabolism in a
cervical dystonia patient with spinocerebellar ataxia type 1 (SCA1) before and after
botulinum toxin A (BTX-A) therapy using ®F-fluorodeoxyglucose (FDG) positron
emission tomography (PET)Y.

A 33-year-old man was hospitalized with severe fixed retrocollis, very mild
cerebellar ataxia and pyramidal tract sign. Sensory trick, stereotype, and task specificity
were observed. Brain MRI showed mild atrophy in the cerebellum and pons. Genetic
analysis revealed expanded 49 CAG repeats in the SCAL1 gene. An initial FDG-PET study
was performed one month after the initial BTX-A treatment. His retrocollis exhibited
dramatic and sustained improvement after several BTX-A treatments and was still
improved 9 months after the last BTX-A treatment. A second FDG-PET study was then
performed. The time difference between the first and second scans was 20 months. The
types and doses of drugs were the same in the two FDG-PET studies.

We compared the FDG PET findings of this patient before or after BT X-A therapy
to those of 18 age-matched normal controls. Two-sample t-tests were used for comparisons
between the normal controls and the patient before and after BT X-A therapy using SPM5
software. The statistical threshold was set at family-wise error (FWE) p<0.001. The study
protocol was approved by the Ethical Committee of Tohoku University Graduate School of
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Medicine and a written informed consent was obtained from each subject after a complete
description of the study. In the initial FDG-PET study, this patient showed hypermetabolism
in the bilateral putamen and primary sensorimotor cortex compared to the 18 normal
subjects. After the BTX-A therapy, most of the hypermetabolism in the bilateral putamen
and primary sensorimotor cortex disappeared in this patient compared to in the normal
group.

Because the frequency of dystonia in SCA1 patients is about 0 to 15%5®, cervical
dystonia may be a presenting symptom in some patients with SCAL. Cervical dystonia
showed a significant hypermetabolism in the lentiform nucleus® or the putamen'®
compared to normal controls using FDG PET. The cervical dystonia in this patient could be
dramatically improved by the depression of hypermetabolism in the bilateral putamen and
primary sensorimotor cortex after several BTX-A treatments. Therefore, the overactivities
of bilateral putamen and primary sensorimotor cortex may be one of the most important
factors for the pathogenesis of cervical dystonia with SCAL.

Cervical dystonia in this patient was improved in the long-term after several BTX-A
treatments. BTX-A may act on the central nervous system (CNS) through afferent pathways
from the injected site?. This patient is the first report to demonstrate that hypermetabolism
in the bilateral putamen and primary sensorimotor cortex in cervical dystonia returns to
normal after BTX-A therapy. We suggest that BTX-A has some effects on the CNS level to

cause normalization in basal ganglia circuits and prolonged improvement®.
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