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ABSTRACT

Introduction: The term dystonia refers to twisting movements that are sustained at their peak
and frequently repetitive. As stereotactic techniques improved over the previous decades, basal
ganglia surgery was performed for a variety of movement disorders including dystonia. This
study was done to evaluate the outcome and complications of stereotactic pallidotomy
procedure for treatment of generalized dystonia. Patients and Methods: This is prospective
study done on 10 patients with generalized dystonia treated by MRI guided stereotactic
pallidotomy. They were selected according to inclusion and exclusion criteria among all
patients presented with movement disorder to Ain Shams University hospital from January
2002 to January 2006. Fahn-Mersden (BMF) scale was used for assessment of the degree of
dystonia in the preoperative examination and during each follow up visits. Results: The
patients’ age at the time of surgery ranged from 10 years to 39 years old with a mean age of
20.3+ 6.8. There were six female and four male patients. Six patients were diagnosed as
secondary dystonia. The mean preoperative dystonia score for all patients according to BFM
scale was 67.3. There was a statistically significant decrease in dystonia score in both early
and late follow ups in comparison to the pre-operative score in both primary and secondary
dystonia. Conclusion: Although most patients with generalized dystonia should be dealt with
multidisciplinary approach of all the involved specialties, including the neurologist,
neurophysiologist, and physical therapist, the neurosurgeon can help also those patients by
many procedures including stereotactic pallidotomy that was proved to be effective and safe
modality of treatment.

INTRODUCTION

The term dystonia refers to twisting
movements that are sustained at their
peak and frequently repetitive”. They
often progress to prolonged abnormal
postures®. Because in some subjects
dystonia may progress to a life
threatening stage or become a major
fixed handicap, and given the limited
efficacy of drug management in dopa-
non responsive dystonia, alternative
solutions have been sought since the

early  1940s, including surgical
treatment .
As stereotactic techniques

improved over the previous decades,
basal ganglia surgery was performed
for a variety of movement disorders
including dystonia. Cooper in the year

1976, reported the largest early series
using thalamotomy for dystonia, more
recently pallidotomy regained
popularity as a treatment of
dystonia®?.
Aim of the work

Aim of this study is to evaluate the
complications, efficacy and outcome
of stereotactic pallidotomy procedure
for treatment of generalized dystonia.
Patients and methods

This is a prospective study done on
10 patients with generalized dystonia
treated by stereotactic pallidotomy.
They were selected among all patients
presented with movement disorder to
Ain Shams University hospital from
January 2002 to January 2007. Criteria
for selection for those patients were the
following; inclusive criteria that
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include established diagnosis of
dystonia by a neurologist, sufficient
period with sufficient doses of medical
treatment, medical intractability in the
form of either failure of medical
treatment, or side effects and
intolerance of medications. Also
failure of Dopa challenge test was a
pre-requested step in all cases of
generalized dystonia to diagnose or
exclude Dopa responsive dystonia
(DRD). It is done by giving the patient
400 mgs levodopa - carbidopa for at
least 4 weeks.

Exclusion criteria included; high
risk patients for general anaesthesia
and surgery, coagulopathy,
anticoagulant or antiplatelet therapy
and dementia or marked affection of
the mental state except if the patients’
relatives accept the procedure for only
more convenience caring of their
patients. Also patients with severe fixed
deformities, contractures or extensive
joint diseases from long standing dystonic
postures were excluded from the study
except after increase range of passive
joint  movement by  orthopedic
intervention.

All patients were dealt with
multidisciplinary approach of all the
involved specialties, including the
neurologist, neurophysiologist,
physical therapist and the
neurosurgeon. They were subjected to
complete medical history and full general
and neurological examination with
special emphasis upon prenatal and
developmental history in pediatric
patients. Also history of medications
including types of drugs used to
control dystonia and history of any

interventions for treatment of dystonia
including the orthopedic surgery were
taken.

Joint range of motion (ROM) that
was measured by the number of
degrees from the starting position of a
segment to its position at the end of its
full range of the movement was
assessed in every patient. Modified
Ashworth scale (MAS), was used for
muscle tone measurement. Fahn-
Mersden (BMF) scale was used for
assessment of the degree of dystonia in
the preoperative examination and
during each follow up visits.

In addition to the routine pre-
operative lab examination, all patients
had preoperative MRI brain. When
there was confusion in diagnosis
between dystonia and spasticity in
some patients, Electromyographic
(EMG) examination was done. Other
investigations were tailored for each
patient as measurement of serum
copper and ceruloplasmin in suspected
dystonia secondary to Wilson’s
disease.

The stereotactic procedures were
done under local anesthesia when it is
feasible otherwise general anesthesia
was used. (Figure 1) All the procedures
were MRI guided targeting the globus
pallidus internus  (GPi). The
stereotactic coordinate used was 18-
22mm lateral to mid-commissural
point, inferior to it by 2-6mm and 2-3
mm anterior. Comparison between the
calculated target and an anatomical
target in a digital form of
Schaltenbrandt and Wahren
stereotactic atlas was done in every
case. (Figure 2)
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Figure (2): Planing of the target and trajectory with the use
of the stereotactic soft ware

In procedures done under local
anesthesia verification of the target by
the macrostimulation was done with
motor stimulation at 2 Hz frequency
and sensory stimulation at 50 Hz.
Currency intensity is  increases
gradually up to maximum 2 V and if
no capsular motor responses or visual
phosphones were obtained at less than
2.0v, it was considered safe to begin
lesioning.

Once the target location was
verified, a test lesion was made at
45°C for 60 seconds (if the procedure
again was under local anesthesia).
Then patient was evaluated for any
evidence of motor, sensory, visual, or
speech impairment. If there were no
deficits, a permanent lesion was made
at 75°C for 30 seconds, the electrode

was then withdrawn 2 mm and a
second lesion made at 75° for 60
seconds and on withdrawing another
2.0mm a final lesion was made at 75°
for 90 seconds. In bilateral lesioning in
the same session the third lesion was
made for only 60 seconds.

All patients should be subject to
intense preoperative and post operative
periods of physical rehabilitation.
Follow up was done to all cases for at
least one year. Descriptive and
analytical statistics were performed on
IBM-compatible computer by using
SPSS 14.0 software package under
windows XP  operating  system.
Graphic presentation of data was
performed by using Excel XP software
package. Continuous data were
presented in the form of mean + SD
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(median). Categorical data were
presented in the form of number and
percentage. Paired Samples Test was
used in comparison the pre-operative
and the post-operative dystonia scores
and Power of significance (probability)
were non significant if p value > 0.05,
significant if p <0.05 and highly
significant if p value <0.01.

RESULTS

The patients’ age at the time of
surgery ranged from 10 years to 39

Table (1): Types and pro

years old with a mean age of 20.3+ 6.8.
There were six female and four male
patients. Six patients were diagnosed
as secondary dystonia. The underlying
etiologies of the secondary dystonia
were reported in table (1). There were
four patients with primary generalized
dystonia; two of them were tested
positive for the DYT1 gene while the
other two were not tested. Gender
distribution and mean age of patients
among the different type of dystonia
were showed in table (2).

osed causes of dystonia in this study.

Types of dystonia Underlying pathology Number of patients
Primary DYT1 gene positive 2 pat!ents
DYT1 gene not tested 2 patients
Post anoxic 1 patient
Secondary Post kernecteric 4 patients
Post enchephalitic 1 patients
Total 10 patients

Table (2): Gender distribution and mean age of patients among the different type of

dystonia.
Primary dystonia patients Secondary dystonia patients
Female Two patients Two patients
Male Two patients Four patients
Mean age 18.2- year 20- year

The mean preoperative dystonia
score for all patients according to BFM
scale was 67.3. It was 78.5%5 in
primary dystonia patients while it was
59.9+6.8 in secondary dystonia.

Fourteen stereotactic procedures
were done for the ten patients in this
study as four patients had bilateral
procedures. All bilateral procedures
were done in two separate sessions
separated by a period of 6 months at
least. The stereotactic procedures’
steps, including MRI scanning, were
carried under local and neuroleptic
anesthesia. All patients were followed
for at least one year and the mean
follow up period was 18.62+6.833
months. In follow up, comparison of
the dystonia scores between early (one

month after the procedures) and late
(one year after the procedures) was
done.

Generally there was decrease in the
dystonia score in both early and late
follow ups in comparison to the pre-
operative score. In primary dystonia
patients the early follow up showed
decrease in the score from a mean
value 78.5 to 32 (60% improvement)
and further decrease of the score in late
follow up to 27 (66% improvement).
While in secondary dystonia patients
the early follow up showed decrease in
the score from a mean value 59.9 to
40.3 (33% improvement) but in late
follow up there was some decrease in
this improvement to 28%. (Figure &
Table 3).




E.J.N.S. Vol. 21 No.2 June 2006

97

90

80

=&— secondary generalized
dystonia

= primary genralized

dystonia

\Preop 78.5
70

Preop 59.9

60 - \
50

40 -

30
First postop

32
20

First postop sacond

postop 43

Second
postop 27

10

Figure (3): Decrease of dystonia score in follow up.

Table (3): Descriptive Statistics for both primary and secondary generalized dystonia

Dystonia score Minimum | Maximum | Mean Std. Deviation
Primary Dystonia

Pre-operative Score 72.00 84.00 78.5000 5.00000

Early follow up 26.00 38.00 32.0000 | 5.88784

Late follow up 18.00 38.00 27.0000 | 8.86942
Secondary Dystonia

Pre-operative Score 48.00 70.00 59.8750 6.77047

Early follow up 8.00 64.00 40.2500 | 19.57951

Late follow up 18.00 62.00 43.0000 | 17.59870

Paired Samples T test was done to
know if these changes in the dystonia
score were statistically significant or
not. It was found that even in the late
follow wup in secondary dystonia
patients (those who showed increase in

the score in late follow up in
comparison to early follow up) the
improvement in the dystonia score was
always statistically significant (p value
< 0.05) (Table 4).
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Table (4): Results of the Paired Samples Test both types of dystonia.

Paired Samples Test Differences in
Primary Dystonia Mean Std. Std. Error | 95% Confidence Interval | t Df | Pvalue
Dev. | Mean of the Difference
Pre-operative/ Early 4650 | 5.97 | 2.99 36.996 56.00 1557 |3 | .001
post-operative Score
Pre-operative/ Late post- | g 55 | 719 | 359 40.06 62.94 1433 |3 | .001
operative Score
- 5 -
Secondary Dystonia Mean Std. Std. Error | 95% Copfldence Interval t Df | P value
Dev. | Mean of the Difference
Pre-operative/ Early 19.63 | 22.79 | 8.06 0.57 38.68 244 |7 | .045
post-operative Score
Pre-operative/ Late post- | 15 a5 | 1463 | 517 4.64 20.11 326 |7 | .014
operative Score

Amongst the fourteen stereotactic
procedures, there  was  neither
permanent morbidity nor mortality.
Asymptomatic  small intracerebral
hematoma along the track of the
lesioning electrode was noticed in one
patient (10%). Another patient (10 %)
had transient hemiparesis on the 3 rd
postoperative day following left
pallidotomy which resolved within one
week. As the post-operative CT brain
for this patient showed no definite
abnormality; it was assumed that this

deficit was secondary to peri-lesional
edema that resolved with dehydrating
measures. The site of the lesion was
visualized only in late (at least one
month after the procedure) follow up
CT brain. While in MRI it was easy to
see the lesion or its surrounding edema
in as early as the first day post
operative MRI brain. (Figures 4 & 5)
Those patients who had bilateral
pallidotomy showed no adding

neurological risk with the second
lesion.

Figure (4): CT brain axial cut showing
left pallidotomy

Figure (5): MRI brain axial slice T 2
weighted image with bilateral
pallidotomy
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DISCUSSION

The studies performed on dystonia
patients are usually very difficult to
interpret due to multiple factors. The
most important is the extreme
heterogeneity of the patient samples
including various types as regards
etiology and distribution. The second
important factor is that many of these
patients actually require more than one
treatment modality, which makes it
difficult to assess or compare the
relative efficacies of these modalities.
So in this series it was tried to unify
patients criteria of selection into
generalized dystonia and sub grouped
into primary and secondary. All
patients had the same treatment
modalities; stereotactic pallidotomy.

Some series reported either
thalamotomy or pallidotomy for the
management of secondary dystonia,
with a small margin of advantage for
thalamotomy, however the higher rate
of complications especially with the
need of bilateral procedures
encouraged us to use pallidal target as
a primary target.

In this study all the stereotactic
procedures were done under MRI
guidance and with the use of sedation
because of the abnormal movement
and posture. In a study to determine
whether magnetic resonance imaging
(MRI), compared with computed
tomography (CT), provides consistent
and accurate target localization for
pallidotomy, it was found that less than
2 % of the cases the differences
between MRI- and CT-derived
coordinates was relatively Iarge
(greater than 4 mm and up to 8mm)™.
So especially with the presence of
image fusion one can reduce the
procedures’ time by doing sterotactic
CT and match it with the pre-operative
non stereotactic MRI.

Out of the ten patients who
received stereotactic procedures, eight
patients ( 67%) showed moderate to
marked improvement (more than 50%)
with statistically significant reduction
in their BFMS score up to 89% with a
mean of 43 % ( p value = 0.001). The
course of improvement was interesting,
motor tone improved immediately but
the improvement of dystonic postures
was not noticed before 2 to 6 days after
surgery. This is in striking contrast to
patients with Parkinson’s disease, in
whom the benefits are seen
immediately, indeed intraoperatively.
Similar course was seen by some
authors®™. The reason for this delay
is not entirely clear. There may be
musculoskeletal factors in patients
with severe deformity that require time
and training to improve. There may be
a requirement for transsynaptic
changes to occur to see maximal
benefit. Finally, there may be a
requirement for motor learning or
relearning in patients who have not had
normal motor function for prolonged
periods of time®>*Y.

The range of improvement varied
largely according to weather it was
primary or secondary dystonia. The
outcome of pallidotomy for primary
dystonia was statistically superior (P =
0.0481) to the outcome for secondary
dystonia; this was also reported in the
similar series?°68910.1213)

In this series, the results of
pallidotomy in secondary dystonia
were much less encouraging than the
published results, (one patient of the
six patients with secondary dystonia
showed improvement more than 25%
in his BFMS score). Similar series
reported much better results of
stereotactic pallidotomy in secondary
dystonia; improvement of up to 50 %
in more than 50% of patients ¢**2),

Statistical analysis performed in an
attempt to isolate any other
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