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CASE REPORT

Suppression of Myoclonus in Corticobasal
Degeneration by Levetiracetam

Jae Wook Cho, Jae Hyeok Lee

Department of Neurology, Pusan National University Yangsan Hospital, Yangsan, Korea

ABSTRACT

Myoclonus in corticobasal degeneration (CBD) has often been associated with severe and difficult to treat disabilities. Leveti-
racetam is a new antiepileptic agent with antimyoclonic effects. Herein, we present a 72-year-old woman with clinically probable
CBD and with spontaneous rhythmic myoclonus in the right foot, which was markedly ameliorated through treatment with le-
vetiracetam. The effect of levetiracetam was associated with the decreased amplitude of enlarged cortical somatosensory evoked
potentials. This result suggests that the antimyoclonic effect of levetiracetam might be mediated through the suppression of in-

creased cortical excitability.
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Pharmacotherapy for chronic myoclonus in corticobasal de-
generation (CBD) has generally been of limited benefit."* Con-
ventional antiepileptic drugs are not very effective when used
in mono- and combination therapies. Recently, levetiracetam
was shown to be effective in reducing myoclonic activity in
two cases of CBD.” However, the mechanism underlying how
this drug controls myoclonus has not been elucidated. Here,
we describe a CBD patient whose rhythmic spontaneous leg
myoclonus was markedly ameliorated after levetiracetam ad-
ministration.

CASE

This 72-year-old woman noticed difficulty walking and a
tendency to fall at the age of 67 years, when she also developed
jerking in her right leg and foot when attempting to use the leg.
After 2 years, rhythmic jerking in her right foot spontaneously
occurred, further interfering with voluntary movements of the
right leg. The woman gradually lost complete control of limb
and was unable to walk at 3 years after the onset of these symp-
toms. During this same time period, the woman also observed
a jerky action tremor in her right fingers. Neurological exami-
nation at 5 years after onset showed generalized bradykinesia

and rigidity predominating in the right limbs. The right foot
was held in a fixed dystonic posture with plantar flexion and
inversion. Marked spontaneous repetitive myoclonus in the
right leg was observed, and this condition was exacerbated
through sensory stimuli and actions (Video clip). The woman
presented a milder jerky intention tremor in the right hand.
Abnormal graphesthesia and ideomotor apraxia were observed
in the right upper and lower limbs. The following laboratory
examinations were not remarkable: cerebrospinal fluid analy-
sis, spine MRI, spine electromyography, and electroencepha-
lography. The brain MRI revealed asymmetric atrophy of the
parietal and posterior regions of the frontal lobe, and this con-
dition was more pronounced on the left (Figure 1A). The single
photon emission computed tomography analysis showed asym-
metric hypoperfusion in the atrophied regions (Figure 1B). Sur-
face electromyography signals recorded in the right tibialis an-
terior and gastrocnemius muscles showed rhythmic repetitive
trains of 25-50 ms discharges with simultaneous activation in
agonist-antagonist pairs. The amplitudes of the N20 and P25
components of median somatosensory evoked potentials (right/
left = 11.04/18.33 pV) revealed enlarged cortical waves (Figure
1C). After the ineffective administration of levodopa, valproic
acid and clonazepam, levetiracetam was administered at an
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initial dose of 250 mg twice daily for two weeks.
Subsequently, rhythmic resting and action myoclo-
nus were markedly improved in the woman's right
foot (Video clip). The Unified Myoclonus Rating
Scale (pre-treatment/2nd post-treatment week
scores) was used to determine myoclonus at rest
(right leg; 9/2) and myoclonus with action (right
leg; 12/4); however, the fixed dystonic posturing in
the foot remained unchanged. The action-induced
jerky tremor in the upper limbs only modestly de-
creased. The amplitude of the enlarged N20-P25
component (right/left = 9.18/10.98 pV) was mark-
edly reduced at four weeks after treatment (Figure
1D). The drug was well tolerated and non-sedating.

Levetiracetam in Corticobasal Degeneration

Moreover, the clinical efficacy of levetiracetam
treatment was maintained for 6 months during the
follow-up period.

DISCUSSION

Levetiracetam is a new antiepileptic agent that
exerts antimyoclonic effects on various disorders.
Indeed, this drug has been successfully used to treat
post-hypoxic myoclonus, post-encephalitic myoc-
lonus,* and other typical cortical myoclonus ob-
served in progressive myoclonic epilepsy/ataxia.’
The effect of levetiracetam is mediated through
binding to synaptic vesicle glycoprotein 2A.*¢ In
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Figure 1. Brain MRI showing the asymmetric atrophy of the parietal and the posterior region of the frontal lobe,
and these complications were more pronounced on the left, as noted (A). The SPECT analysis showed asymmet-
ric hypoperfusion in the atrophied regions (B). The amplitudes of the N20-P25 components revealed enlarged so-
matosensory evoked potentials in the central cerebral areas on the left (C: 18.33 pV). The amplitude of enlarged
N20-P25 components was reduced approximately 40% at four weeks after treatment (D: 10.98 pV). SPECT: single

photon emission computed tomography.
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studies concerning the effect of this drug treatment
on transcranial magnetic stimulation parameters,
levetiracetam decreased cortical excitability through
the GABAergic mechanism.*

A giant SEP, defined as a larger than 8.6 mV am-
plitude difference between the N20 and P25 peaks
or a larger than 8.4 mV amplitude difference be-
tween the N33 and P25 peaks at the central cortical
area, represents increased cortical neuronal excit-
ability.” In the present study, the amplitude of the
N20-P25 component was markedly enlarged on
the affected side, while the amplitude of the P25-
N33 component was not enlarged. Similar findings
have been reported in CBD.!

We also observed that the effect of levetiracetam
was associated with a decrease in the amplitude of
enlarged cortical SEPs. The amplitude of N20-P25
components involving the prominent myoclonic
limb was markedly reduced up to 40% after treat-
ment. This finding is consistent with previous re-
sults obtained in patients with chronic cortical my-
oclonus.” Levetiracetam significantly reduced the
amplitude of N20-P25 components, whereas no
significant difference was observed between the
pre- and post-treatment P25-N30 amplitudes. Tak-
en together, these results suggest that the antimyo-
clonic effect of levetiracetam treatment on CBD is
similar to that of chronic cortical myoclonus, and
this effect is mediated through the suppression of
some aspects of increased cortical excitability.

LEGEND TO THE VIDEO

The video shows spontaneous, repetitive rhyth-

mic myoclonus in the right leg, which was further
exacerbated through action. The right foot was held
in a fixed dystonic posture with plantar flexion and
inversion. After two weeks of treatment, rhythmic
resting and action myoclonus in the right foot were
markedly improved. However, the fixed dystonic
posturing in the foot remained unchanged.
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