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Introduction

Dystonia is defined as a movement disorder characterized
by involuntary muscular contractions that generate twisting
and repetitive movements and/or abnormal postures [1]. The
traditional clinical categorization of the dystonias based on
age at onset, distribution of symptoms (focal, segmental,
multifocal, generalized), and site of onset remains important
and overlaps with the more recently employed genetic
classification. Early-onset primary dystonia is a condition
characterized by progressive problems with movement,
typically beginning in childhood [2]. Early-onset dystonia
often starts in a limb, tends to generalize and frequently has
a genetic origin; whereas adult-onset dystonia usually spares
the lower extremities, frequently involves cervical or cranial
muscles with a tendency to remain focal, and appears sporadic
in most cases [3].

Therapeutic strategies tend to vary with individual clinician
preference and experience. As a general rule, in patients with
generalized and multifocal diseases, oral pharmacotherapy
constitutes the mainstay of treatment. Treatment options
include benzodiazepines, clonidine, propofol, and deep
sedation with barbiturates. Unfortunately the treatment of
dystonia with oral agents is often unsatisfactory and injections
of botulinum toxin are useful only in restricted areas (e.g., the
face and neck) [4,5]. Surgical management, such as deep brain
stimulation, will be required in up to one third of cases [6].
More recently, it has been used as a means of treating dystonic
movement disorders. Bilateral pallidal DBS is the most popular
target at this time for the treatment of dystonia. Deep-brain
stimulation of the globus pallidus (GPI-DBS) has been used
successfully in primary generalized dystonia [7,8].

The aim of this study was to examine the effects of deep
brain stimulation (DBS) surgery on severity of dystonia, hand
function, and mobility in a patient with early-onset dystonia.
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Case Report

This study carried out with a 11 years old female case for
1.5 years with complications of involuntary contractions.
She applied to pediatric neurology department with walking
disability and pain at left thigh and calf. When she was 10 years
old, dystonia diagnosis has made. She received various medical
treatments (Stalevo 50/12,5/200 mg 6 tablets per day, Lioresal
10 mg 3 tablets per day) for 1 year but the complications did not
decrease. She had bilateral GPI-DBS operations when she was
11 years old.

Materials and Methods

Patient was assessed pre-operative and post-operative 10™
day, 1t month, 3 month and 6* month. Clinical assessments
included Global Dystonia Rating Scale (GDS), Manual Abilty
Classification System (MACS), Box and Block Test, Chair Stand
Test, 10 Meter Walking Test.

GDS was used to assess the effects of patient’s dystonia on
body parts and functions. The GDS rates dystonia severity in
14 body areas. The GDS is a Likert type scale with ratings from
0 to 10 (0 is no dystonia, 1 minimal, 5 moderate and 10 severe
dystonia). The total score is the sum of the scores for all the
body areas. The maximal total score of the GDS is 140 [9].

MACS levels are based on children’s ability to initiate
handling objects by themselves (eating, dressing, playing,
drawing or writing) and their need for assistance or adaptation
to perform manual daily life activities that are appropriate for
their age. The children at level I are able to handle objects easily,
at level V, the children do not handle objects [10] and Box and
Block Test were used to assess hand function[11]. Chair Stand
Test and 10 Meter Walk Test were used to evaluate mobility.

Results

Pre-operative GDS score was 100. Post-operative GDS
scores were 10th day 99, 1st month 39, 3rd month 16 and 6th
month 13 (Figure 1).
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Preoperative MACS score was 5. It was 5 for post-operative
10th day, 3 for post op 1st month, 3 for post op 3rd month and
2 for post op 6th month (Table 1).

Box and Blocks Test preoperative results were (box per
minute) 4 for right hand, 2 for left hand. Post-operative Box
and Blocks Test results were 10th day right 6, left 5; 1st month
right 12, left 8; 3rd month right 14, left 9 and 6th month rigt
18, left 11 (Table 1).

Chair stand test and 10 meter walking test could not be
performed on preoperative and post-operative 10th day. Chair
stand test results (repeat per minute) were post-operative 1st
month 4, 3rd month 5and 6th month 7 (Table 1).

10 meter walking test results (second) were post-operative
1st month 48.3 sec., 3rd month 45.2 sec, 6th month 42.1 sec
(Table 1).

Discussion

Deep brain stimulation works most effectively for people
who have an inherited form of dystonia or for idiopathic
dystonia [12,13].

We discussed the effects of deep brain stimulation (DBS)
on hand function and mobility in a patient with early-
onset dystonia. All assessments were repeated preoperative,
postoperative 10" day, 1%t month, 3" and 6 month. Preoperative
GDS score was 100/140. The score gradually decreased in the
postoperative period and it was 13/140 on postop 6™ month.
While she could not walk in the preoperative period, 10-Meter
Walk Test results were 42.1 sec and chair stand test results
were 7 repetitons, postoperative 6% month.

Groen et al. reported four patients with early onset dystonia

Global Dystonia Rating Scale

Post op 10th Post op Ist Post op 3rd Post op 6th
day ‘month month month

==0==Global Dystonia Rating Scale 100 99 39 16 13

Preoperative

Figure 1: Changes of Global Dystonia Rating Score.

Table 1: Hand function and mobility scores of patient.

. Postop | Postop 1t | Postop 3 | Postop 6%
Variabl P
10" day month
5 5 3 3 2

MACS

Box and Block test
(box per minute)

right hand 4 6 12 14 18
left hand 2 5 8 9 11
Chair Stand test
4 7
(repetition/60sec) 0 0 S
10m walk test (sec) 0 0 48.3 45.2 421

MACS: Manual Ability Classification System for children.

who underwent bilateral GPi DBS. They observed 33% motor
improvement on Burke-Fahn-Marsden Dystonia Rating Scale
6 months after surgery [14].

Kiss et al. performed a prospective, single-blind,
multicenter study assessing the efficacy and safety of bilateral
GPI-DBS in 10 patients with severe, chronic, medication-
resistant cervical dystonia. Two blinded neurologists assessed
patients before surgery and 12 months post-operatively using
the Toronto Western Spasmodic Torticollis Rating Scale
(TWSTRS). The TWSTRS severity score improved at 12 months
post-operatively [15,16].

The results of our study support and extend the results of
previous studies, which also demonstrate that a patient with
early-onset dystonia experiences robust responses to pallidal
DBS with a 50% to 94% reduction in disease burden. Vidailhet
et al. investigated the effects of bilateral pallidal stimulation
on motor impairment, disability, quality of life, cognitive
performance, and mood in a prospective multicentre 3 year
follow-up study.

We found similarly results with literature. In a study
performed by FitzGerald et al. patients were assessed using
the Burke-Fahn-Marsden (BFM) Dystonia Rating Scale prior
to surgery, 6 months after implantation and thereafter at 1
year, 2 years and 5 years follow-up. The group showed mean
improvements in the BFM severity and disability scores of 43%
and 27%, respectively, by 6 months, and this was sustained [17].
Seventy one patients with gait disorders, medically refractory
dystonia underwent bilateral GPi DBS. Disability and mobility
were assessed preoperatively and 6 months following surgery.
They found that the disability score decreased, mobility level
and hand functions improved [18].

Our results indicate that there is an improvement in the
severity of dystonia, mobility, and measures of hand function
after DBS, especially in the 1st month after surgery in a patient
with dystonia. At six months after surgery; disability level
decreased by 87%. Right hand function increased by %350,
left hand function increased by %450 according to Box and
Block test. Mobility scores (10 meter walking test) improved
by %56.4.

We believe that further research in larger samples and long
term follow-up results are needed to make about the effects
of DBS surgery on the severity of dystonia, mobility, and hand
functions in patient with early-onset dystonia.

Conclusion

DBS is a surgical procedure, which has positive effect
on mobility and hand function in patient with early-onset
dystonia. DBS for children should be offered early, preferably
within a few years of the onset of symptoms, although the
right timing will vary by individual.
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