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Article history:

Primary Meige syndrome is an idiopathic movement disorder that manifests as craniofacial and often
cervical dystonias. Deep brain stimulation (DBS) of the globus pallidus internus (GPi) has emerged as
a powerful surgical option in the treatment of primary generalized or segmental dystonia. However, the
experience with GPi-DBS in Meige syndrome is limited. We followed 5 patients with disabling Meige
syndrome treated by bilateral GPi-DBS for 49 + 43.7 (mean + SD) months. All patients were assessed
before surgery and at the last follow-up after surgery using the Burke-Fahn-Marsden Dystonia Rating
Scale (BFMDRS) which includes both the movement and disability scales. Bilateral GPi-DBS produced
a sustained and long-lasting improvement in dystonia symptoms associated with Meige syndrome.
At the last follow-up, the mean scores of BFMDRS movement and disability scales improved significantly
by 84 + 6.8% (range, 75—94%) and 89 + 8.1% (range, 80—100%), respectively. Bilateral pallidal stimulation
is a beneficial therapeutic option for long-term relief of the disabling dystonia symptoms in Meige
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1. Introduction

Primary Meige syndrome is an idiopathic dystonia that involves
craniofacial and often cervical muscles. This adult-onset movement
disorder manifests as blepharospasm and oromandibular dystonia,
but dystonia may also occur in the upper extremities, trunk, and
neck [1,2]. Meige syndrome can be disabling despite the best
medical therapy. Botulinum toxin injections constitute the stan-
dard treatment for Meige syndrome, but its effectiveness often
diminishes over time. Deep brain stimulation (DBS) of the globus
pallidus internus (GPi) has emerged as a powerful surgical option in
the treatment of primary generalized and segmental dystonias [3],
and interest in the use of GPi-DBS for refractory dystonia symptoms
in Meige syndrome is increasing [4—7]. However, the beneficial
effects of GPi-DBS in patients with Meige syndrome remain to be
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established, because the data currently available is based on a small
series of patients with short-term follow-up. To further elucidate
the therapeutic efficacy of pallidal stimulation, we assessed surgical
outcome in 5 patients suffering from disabling Meige syndrome
who underwent bilateral GPi-DBS.

2. Methods
2.1. Subjects

The clinical characteristics of the patients included in this study are summarized
in Table 1. None of the patients had a family history of dystonia or prior exposure to
neuroleptics, and their preoperative brain magnetic resonance images appeared
normal. Before surgery, written informed consents were obtained from all patients
and their families. At the time of surgery, the mean age of the patients was 65 + 7.2
(mean + SD) years (range, 54—72 years) and the mean disease duration was 12 + 4.2
years (range, 7—18 years).

2.2, Assessment instruments

All patients were assessed before surgery and at the latest follow-up after
surgery using the Burke-Fahn-Marsden Dystonia Rating Scale (BFMDRS), which
includes both the BFMDRS-I (Movement Scale) and BFMDRS-II (Disability Scale) [8].
The mean follow-up period was 49 + 43.7 months. Statistical analyses were per-
formed using the Mann—Whitney U test. A p value < 0.05 was considered statisti-
cally significant.
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Table 1
Characteristics of patients with Meige syndrome who underwent bilateral pallidal stimulation.
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Mean + S.D.
Age (yr)/Sex 54{M 67(F 61/F 72/M 69/M 65+ 7.2
Age at onset (yr) 44 53 43 65 53 52+89
Duration of disease (yr) 10 14 18 7 13 12+ 42
Follow-up after surgery (months) 30 40 124 43 10 49 + 43.7
Total number of hospital visits 17 25 122 21 6 38+ 474
Electrode
Right 2(-)C(+) O(-)H(-)(+) 1(=)3(+) 0O(=)1(=)C(+) 0(-)C(+)
Left 1(-)(+) 0(=)1(-)C(+) 1(-13(+) O(-)(-)(+) 0(-)(+)
Amplitude (V)
Right/Left 1.71.7 1.0/1.0 3.9/36 29/28 3.5/3.5 26+ 1.1
Pulse width {uS) 450 450 450 210 400 392 + 98.1
Frequency (Hz) 90 130 60 80 60 84 +27.2
BFMDRS-I (Movement Scale) (max = 120)
Preoperatively 8 10 35 27 31 22+ 124
Postoperatively 2 1.5 5 5 2 3+17
Percent improvement (%) 75 85 86 81 94 84 + 68
BFMDRS-II (Disability Scale) (max = 30)
Preoperatively 3 5 23 13 12 11+79
Postoperatively 0 1 4 1 1 1+£15
Percent improvement (%) 100 80 83 a2 92 89 + 8.1

BFMDRS, Burk-Fahn-Marsden dystonia rating scale; PW, pulse width {iS); freq, frequency (Hz); M, male: F, fernale; yr, years.

2.3. Surgical procedure

Bilateral GPi-DBS surgery was carried out as we previously reported {9]. Under
general anesthesia with propofol, quadripolar DBS electrodes (Model 3387; Med-
tronic Inc., Minneapolis, MN) were implanted into the bilateral GPi. Using intra-
operative microelectrode recordings, the ventral edges of the most ventral contacts
(contact 0) were located at the ventral margin of the GPi. As stimulation tests over
the course of 3 or 4 days confirmed the beneficial effects of pallidal stimulation, the
DBS electrodes were connected to programmable pulse generators (Soletra, Med-
tronic) implanted subcutaneously in the subclavicular region. Outcomes were
assessed at follow-up visits every 1 or 2 months after discharge.

3. Results

3.1. Stimulation settings

For all patients, optimal results were obtained at the final
stimulator settings with the mean amplitude of 2.6 & 1.1 V (range,
1.0—3.9 V), mean frequency of 84 + 27.2 Hz (range, 60—130 Hz), and
pulse width of 392 + 98.1 ys (range, 210—450 us) (see Table 1). We
applied a continuous monopolar mode using 1 or 2 active contacts
in all patients except patient 3, for whom a bipolar mode with
contacts 1 (cathode) and 3 (anode) was used.

Table 2

3.2. Assessment with BFMDRS

As shown in Table 1, the mean follow-up period was 43 = 43.7
months (range, 10—124 months); 4 of the 5 patients were followed
for more than 30 months. At the latest follow-up, dystonia symp-
toms had improved markedly in all patients. The mean scores for
BFMDRS movement and disability scales improved significantly by
84 + 6.8% (range, 75—94%) (p = 0.009) and 89 + 8.1% (range,
80-100%) (p = 0.015), respectively (Table 1). All BFMDRS move-
ment (Table 2} and disability (Table 3) subscales significantly
improved after pallidal stimulation except for subscales of “upper
limbs” and “feeding”. As in primary generalized and segmental
dystonias [3], phasic (mobile) orofacial dystonia and blepharo-
spasm improved earlier and to a greater degree than fixed cervical
dystonia. The time required for response of blepharospasm to
GPi-DBS varied from a few seconds to days. Speech disturbance
caused by spasmodic dysphonia andfor oromandibular dystonia
also responded well to pallidal stimulation in all the patients
(Table 3). Postoperative adverse effects of chronic stimulation could
be reversed by adjusting the stimulus parameters. No permanent
morbidity occurred because of the operation or stimulation.

BFMDRS movement subscales in patients with Meige syndrome who underwent bilateral pallidal stimulation.

Movement scale

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Mean Range
Before surgery (range)
Eyes (0—8) 2 6 8 6 8 6 2-8
Mouth (0-8) 3 2 8 6 6 5 2-8
Speech and swallowing (0—16) 3 2 12 9 9 7 2-12
Neck and trunk (0—24) 0 0 6 6 8 6.7 6—8
Upper limbs (0—32) 0 0 1 0 0 1 1
Total 8 10 35 27 31 222 8-35
After surgery p value
Eyes (0—8) 1 1 1 0.5 [¢] 0.7 01 0.008
Mouth (0—8) 1 0.5 1 0.5 0 0.6 0-1 0.008
Speech and swallowing (0—16) (1] o 2 2 0 0.8 0-2 0.013
Neck and trunk (0—24) (¢} ] 1 2 2 1.7 1-2 0.043
Upper limbs (0—32) 0 1] 1} 1] 0 0 0
Total 2 15 5 S 2 31 1.5-5 0.009

Statistical analyses were performed using the Mann—Whitney U test.



