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An Open-Label Trial of Levetiracetam for
Treatment of Cervical Dystonia

Levetiracetam is a novel antiepileptic drug approved for treat-
ment of partial seizures. Its mechanism of action is uncertain. It
does not interact with inhibitory or excitatory brain neurotrans-
mitters. It appears to prevent hypersynchronization of epilep-
tiform burst firing and propagation of seizure activity and has
been effective in suppressing paroxysmal dystonia in a hamster
model1 and levodopa dyskinesia in MPTP-lesioned marmoset
monkeys.2 In clinical reports, levetiracetam improved myoclo-
nus,3,4 L-dopa dyskinesia,5 tardive dyskinesia,6 and paroxysmal
kinesiogenic choreoathetosis,7 although essential tremor was
unaffected.8 The dose range used in these studies was 500 to
3,000 mg/day. One patient with blepharospasm, oromandibular
dystonia, and mild cervical dystonia was successfully treated
with levetiracetam, 1,500 mg/day, suggesting that it might also
be helpful in the treatment of dystonia.9 We carried out an
open-label pilot study of levetiracetam in the treatment of
cervical dystonia.

The protocol was approved by the Institutional Review
Board, and informed consent was obtained from all patients.
Ten patients with primary idiopathic cervical dystonia (CD)
attending our dystonia botulinum toxin outpatient clinic were
recruited for participation in an open-label clinical trial of
levetiracetam. Patients were offered participation in the trial
regardless of their response to botulinum toxin. Patients with
primary and stable CD with duration of at least 3 years were
eligible. Patients with secondary forms of torticollis, epilepsy,
active psychiatric disorder, treatment with other anticonvulsant
medications, previous sensitivity to levetiracetam, and preg-
nancy were excluded. There were 5 women and 5 men. Mean
age was 54.1 � 12.4 years; mean duration of CD was 9.6 � 7.4
years. Four patients had rotational torticollis, 2 had laterocollis,

1 had retrocollis, and 3 had a mixed pattern. Five patients had
dystonic head tremor. Responses to botulinum toxin were ex-
cellent in 5 patients and moderate in 5 patients. Two patients
had developed immune-mediated resistance to Botox and
Myobloc and were no longer receiving botulinum toxin. Pa-
tients were enrolled into a 7-week, open-label trial that began at
least 14 weeks after the last administration of botulinum toxin.
Patients were examined at weeks 0, 1, 3, 5, and 7 weeks, with
telephone contact at weeks 2 and 4. After an initial baseline
visit (week 0), levetiracetam 250 mg b.i.d. was initiated at week
1. Dose was increased to 500 mg b.i.d. at week 2 and 1,000 mg
b.i.d. at week 3. Dose was maintained at 1,000 mg b.i.d. until
the medication was discontinued at week 5. A post-treatment
evaluation was carried out at week 7. Inquiry was made re-
garding adverse effects at each contact. Depending on severity,
if adverse effects were reported, the dose was either kept
unchanged or reduced to the previous level. Severity of CD was
assessed with the Toronto Western Spasmodic Torticollis Rat-
ing Scale (TWSTRS) at each visit,10 and a standardized video
recording was recorded at baseline and week 5. The primary
outcome measure was change in the TWSTRS scores from
baseline to final visit on medication (week 5). Secondary out-
comes were improvement in CD as determined by review of the
video recordings and the patient’s global impression of change.

Five of the 10 patients completed the trial. Four reached
1,000 mg b.i.d., and 1 reached 250 mg b.i.d. Two dropout
patients reached 1,000 mg b.i.d. One dropped out at week 5 due
to vomiting; the other dropped out at week 5 due to lack of
improvement. One patient dropped out at week 2 on 250 mg
b.i.d. due to drowsiness, and one dropped out at week 3 on 500
mg b.i.d. due to drowsiness and myalgias. All dropout patients
were assessed at the time of study termination and last obser-
vation carried forward (LOCF) was used for analysis. One
patient dropped out at visit 1 before beginning treatment and is
not included in the analysis. TWSTRS scores at baseline and
final visit were compared in the 5 patients who completed the
trial and the 2 patients who dropped out at week 5 but reached
the target dose of 1,000 mg b.i.d. with LOCF. There was no
significant change in TWSTRS total score (37.4 � 9.6 vs.
35.7 � 11.1); TWSTRS severity subscore (16.7 � 6.1 vs.
17.0 � 6.5); TWSTRS disability subscore (11.0 � 4.5 vs.
11.3 � 6.0); or TWSTRS pain subscore (9.7 � 2.3 vs. 8.3 �
3.1). No patient reported subjective improvement in symptoms
of CD. There was also no improvement in dystonic head tremor
in the 5 patients with this manifestation. Comparison of video
recordings and patient global impression of change before and
after treatment also showed no change. Adverse effects were
drowsiness with fatigue in 8 patients; gastrointestinal symp-
toms in 4 patients (vomiting, heartburn, abdominal cramps,
tongue burning); dizziness, headache, and increased neck pain
in 3 patients each; central nervous system symptoms in 3
patients (depersonalization, insomnia, impaired concentration);
upper respiratory symptoms in 3 patients; and paresthesias,
myalgias, hypotension, and urinary frequency in 1 patient each.

Although preclinical studies and case reports have suggested
that levetiracetam may be helpful in the treatment of several
dyskinetic and dystonic movement disorders,5–7 this open-label
trial found no improvement in CD and a high drop-out rate.
Similar to previous clinical trials with levetiracetam,5,8 drows-
iness with fatigue was the most common troublesome adverse
effect in this group of patients. No patient reported improve-
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ment in symptoms of CD or elected to continue treatment after
conclusion of the study.
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