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BILATERAL PALLIDOTOMY FOR
GENERALIZED DYSTONIA
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ABSTRACT - Objective: To evaluate the efficacy and safety of bilateral pallidotomies in five patients with
generalized dystonia. Background: Generalized dystonias are frequently a therapeutic challenge, with poor
responses to pharmacological treatment. GPi (globus pallidus internus) pallidotomies for Parkinson’s disease
ameliorate all kinds of dyskinesias/dystonia, and recent studies reported a marked improvement of refractory
dystonias with this procedure. Methods: Five patients with generalized dystonias refractory to medical treatment
were selected; one posttraumatic and four idiopathic. The decision to perform bilateral procedures was based
on the predominant axial involvement in these patients. Dystonia severity was assessed with the Burke-Fahn-
Marsden Dystonia Scale (BFM). Simultaneous procedures were performed in all but one patient, who had a
staged procedure. They were reevaluated with the same scale (BFM) by an unblinded rater at 1, 2, 3, 30, 60,
90, 120 and 180 days post-operatively. Results: The four patients with idiopathic dystonia showed a progressive
improvement up to three months; the patient with posttraumatic dystonia relapsed at three months. One
patient had a marked improvement, being able to discontinue all the medications. A mean decrease in the
BFM scores of 52,58% was noted. One patient had a trans-operative motor seizure followed by a transient
hemiparesis secondary to rack hemorrhage; other was lethargic up to three days after the procedure.
Conclusions: Our results show that bilateral GPi pallidotomies may be a safe and effective approach to medically
refractory generalized dystonias; it can also be speculated that the posttraumatic subgroup may not benefit
with this procedure.
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Palidotomia bilateral para distonias generalizadas

RESUMO - As distonias generalizadas são freqüentemente um desafio terapêutico, com pobres respostas aos
tratamentos farmacológicos. As cirurgias estereotáxicas, como a palidotomia, têm sido utilizadas com êxito
no tratamento da doença de Parkinson e estudos recentes relatam importante melhora das distonias
generalizadas, refratárias ao tratamento farmacológico, com a palidotomia bilateral. O objetivo dos autores
foi avaliar a eficácia e segurança da palidotomia bilateral em cinco pacientes com distonia generalizada.
Foram selecionados cinco pacientes com distonia generalizada, predominante axial, refratários ao tratamento
farmacológico (quatro idiopáticas e uma pós-traumática). A severidade da distonia foi avaliada através da
escala de Burke-Fahn-Marsden (BFM), no 1º, 2º, e 3º dia após a cirurgia e nos dias 30, 60, 90, 120 e 180 do
pós-operatório. Quatro pacientes com distonia idiopática tiveram uma progressiva melhora dentro de 3 meses
após a cirurgia e o paciente com distonia pós-traumática teve uma piora da distonia após 3 meses da cirurgia.
Um dos pacientes teve uma melhora acentuada do quadro de distonia, ficando livre das medicações. Em
média ocorreu redução de 52,58 % dos escores da escala de BFM. Um dos pacientes teve crise convulsiva no
trans-operatório, seguida por hemiparesia transitória secundária a hemorragia cerebral e um outro paciente
ficou letárgico nos três dias após o procedimento cirúrgico, com melhora posterior do nível de consciência .
Os nossos resultados mostraram que a palidotomia bilateral pode ser uma abordagem segura e efetiva para
o tratamento das distonias generalizadas refratárias ao tratamento clínico. Pode-se especular que o sub-
grupo de distonias generalizadas pós-traumáticas podem não se beneficiar da palidotomia bilateral.
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Generalized dystonias are frequently a therapeu-
tic challenge, with a significant group of patients
not benefiting from medical therapies, not being able
to titrate the doses to an effective level or losing

effect on the following months1,2. The growing ex-
perience with pallidal lesions for Parkinson’s disease
shows frequent improvement of all kind of dyski-
nesias/dystonias, including the ones not related to
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L-Dopa therapy3-11. These findings, along with some
recent reports of marked improvement in medically
refractory dystonias prompted us to evaluate the
effectiveness of this procedure in a group of selected
patients12-16.

METHOD
Patients with medically refractory generalized dystonias

were selected from the Movement Disorders Clinic of the
Universidade Federal do Paraná. Dystonia severity was as-
sessed pre-operatively and at 1, 2, 3, 30, 60, 90, 120 and
180 days post-operatively by an unblinded rater, using the
Burke-Fahn-Marsden Dystonia Scale (BFM)17. Informed con-
sent was obtained from all patients before the procedure.

The decision to perform bilateral procedures was based
on the predominant axial involvement of the five patients13.
General anesthesia was obtained with propofol (Just for
use of the frame and Stereotomography). Localization of
the GPi (globos pallidus internus) was obtained with a
head frame (Micromar TM- 03B) and 2 mm CT (Computed
tomography) axial slices (tickness), with gap slices each 2
mm. Leksell’s target as modified by Laitinen was used: 2-
3 mm anterior to the midcomissural point, 5 mm inferior
to the AC-PC line and 18-22 mm lateral to midline. A ther-
mistor electrode (with 1,2 mm in diameter and 3 mm of
exposed tip electrode- Micromar) connected with a radio-
frequency generator (GRF - Micromar) was used to map
the internal capsule and the optic tract. The estimulations
parameters, performed with the patient awake, were cap-
sular and visual answers (frequency in Hertz X Volts). Three
lesions were performed then 2 mm apart from each other,
in the same route. Lesions Parameters were : 1@ lesion
(test) = 50º Celsius and 30 seconds, Definitive lesions =
1@ = 75 º Celsius, 2@ and 3@ = 80º Celsius and 60
seconds (three lesions in the same route, each 2 mm). CTs
were used to post-operative lesion evaluation; in all pa-
tients lesion placement seemed to be adequate; MRIs
(Magnetic Ressonance Images) were not available to con-
firm this CT impression.

Five patients were selected for the procedure, all of
them with predominantly axial involvement. One patient
(Case 1) had a posttraumatic dystonia, and the other four,
idiopathic forms. Only one was tested for DYT1 (genetic
locus for generalized dystonia tipo I), which was negative
(Case 4). None had family history of dystonia. The previ-
ous mean follow-up of this patients was 2.5 years, and all
of them showed poor responses to a variety of combina-
tion regimens, including L-dopa, baclofen, trihexyphenidil,
tetrabenazine, benzodiazepines and EMG-guided botuli-
num toxin (BTX). They underwent bilateral simultaneous
procedures with the exception of Case 2, which had a
staged procedure, after 3 months.

RESULTS
Only one was tested for DYT1, which was nega-

tive (Case 4).

The answers of electrical estimulation, during the
surgery, were : capsulars answers= 5hz (frequency)
and 4-6 Volts; visual answers = 75 Hz and 2-3 Volts.
In just one patient a visual response was obtained.

A discrepancy between the tomography target
and final target were observed in two patients (Case
2 and 5).

Overall there was a moderate to marked impro-
vement; this was evident not only as the subjective
improvement reported by the patients but also as
noted on the BFM scales, that showed a mean de-
crease of 52,58%. The improvement was typically
progressive up to three months. One patient was
able to discontinue all the medications.

Case 1 (posttraumatic dystonia) showed marked
improvement in the immediate post-operative pe-
riod, but relapsed three months later. The only sig-
nificant side effects noted were the motor seizure/
transient hemiparesis associated with track hemor-
rhage of case 2 and a transient lethargy in case 4.
Two patients spontaneously reported weight gain.

Tables 1 and 2 depict the clinical characteristics
of the patients and BFM values pre and post-opera-
tively.

Table 1. Patient characteristics.

Case Age at Initial site Etiology DYT1

onset (year) of dystonia

1 37 Neck Posttraumatic Not tested

2 16 Neck Idiopathic Not tested

3 5 Left leg Idiopathic Not tested

4 23 Neck Idiopathic Negative

5 21 Neck Idiopathic Not tested

Table 2. Surgical outcomes.

Case Preopera- BFM at BFM at BFM at Complications

tive  BFM 3 days 3 months 6 months

1 51 15 51 51 None

2* 60 52/46 18 18 Motor

seizure

hemiparesis

3 50 50 28 28 None

4 48 40 6 4 Lethargy

5 28 24 12 12 None

BFM, Burke-Fahn-Marsden Dystonia Scale; *after stage 1 and 2, respec-
tively.
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Case Report
Case 1. This 40 years old male, without family

history of any kind of movement disorders, sustained
a severe head injury in a motor vehicle accident. CT
scans performed while he was in the intensive care
unit (ICU) showed diffuse edema and a hygroma over
the convexities, later reabsorbed. Discharged from
the ICU on the fourth day, he developed involuntary
torsion movements on the tenth day over the cervi-
cal region, which rapidly spread downwards, predo-
minantly over the axial musculature. On physical
examination, prominent retrocolis and dystonic pos-
turing/movements over the trunk and right arm were
visible, persisting on rest, with mild involvement of
the other three limbs; a dysarthria rendered his spe-
ech very hard to understand. On the three years that
followed the accident, he was tried on various com-
binations of benzodiazepines, anticholinergics, ba-
clofen, and tetrabenazine and EMG-guided BTX with
minimal improvement. A bilateral simultaneous GPi
pallidotomy was performed, and marked improve-
ment was evident immediately after the procedure.
The drug dosage was reduced, but after three mon-
ths, the patient had a relapse to baseline status.

Case 2. This 35 years old male first noticed cervi-
cal dystonic movements at 16 years, with relentlessly
progressive spread to cranial muscles, limbs and axial
musculature. Multiple combinations of drugs, inclu-
ding botulinum toxin on selected muscles were tried
with minimal improvement, and then he was sub-
mitted to left pallidotomy. During the surgical proce-
dure, the patient had a motor seizure later proved
to be secondary to track hemorrhage; he had mod-
est improvement of the contralateral dystonic symp-
toms but also a hemiparesis. After the improvement
of the hemiparesis, a contralateral pallidotomy was
performed (three months later), with progressive
improvement of the dystonic symptoms including
axial muscles.

Case 4. This 28 years old male had a history of
progressive dystonic movements/postures over the
last five years; it began in the cervical region and spread
to axial muscles first and then to the four limbs, with
little involvement of cranial muscles. Multiple com-
binations of drugs were ineffective, and a bilateral
pallidotomy was performed. After the surgery he de-
veloped a marked lethargy that subsided three days
later. The dystonic symptoms showed a progressive
improvement over the following six months, allow-
ing all the medication to be discontinued. Additional
follow-up at eight months showed no relapse.

DISCUSSION

Our patients showed a progressive improvement
up to three months (case 4 up to six months), as
reported in other series13-15. One remarkable excep-
tion was case 1, who had a marked improvement in
the immediate post-operative period and relapsed
three months later16. This might be due to an imper-
fect lesion placement, in the same way as reported
for Parkinson’s disease and its dyskinesias and other
dystonic patients14,18-20. The lack of microelectrode
recording may further compromise a perfect place-
ment of the lesion18-21. The reason why it took three
months to relapse raises some questions; the post-
traumatic group may not be amenable to this pro-
cedure; Ondo and colleagues reported a poorer re-
sult also in a patient with posttraumatic dystonia,
although there was no history of relapse. Lesion pla-
cement do not seem to be an issue14. The fact be-
hind the immediate improvement in this particular
patient also remains to be explained; differences in
pathophysiology of diverse subgroups of dystonia
may explain the observed differences of benefit/re-
lapse and the different time patterns. Besides that,
it seems that all subgroups of dystonias may benefit
with pallidotomies, even the paroxistics and that
ones related to progressive neurodegenerative disea-
ses14,15,21-23.

We cannot speculate on differences of response
based on genetic testing since our patients were not
tested for the DYT1 mutation; in fact, only one case
had a clinical history compatible with that muta-
tion24,25.

The progressive improvement of the patients in
our and others reports is also something to be explai-
ned. Some putative mechanisms involve relearning
of motor tasks, relief of muscle contractures, plas-
ticity and physiological adaptations to the new fir-
ing pattern,13,14 as is suggested even by the known
delay of basal ganglia lesions in provoking dysto-
nia.26,27

Conclusions about unilateral or bilateral proce-
dures may not be derived from our study, since we
have realized only bilateral procedures, based on the
predominant axial involvement of our sample. In the
only patient with staged procedure, axial dystonic
symptoms relief was evident only after the second
stage. In Parkinson’s disease, unilateral procedures
have been reported to loose effect in axial symp-
toms over time28. A higher frequency of side effects
would be expected with bilateral procedures28, and
one may try to avoid that with contralateral deep
brain stimulation (DBS)29.
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Side effects were rather mild in our sample, al-
though only the Mini-Mental Status Examination and
the confrontation method of testing visual fields
were performed to detect the abnormalities reported
with pallidotomies4,30-34. The only patient with dys-
arthric speech was already with that deficit before
the procedure (Case 2). Two patients reported weight
gain, and that may be secondary to a decreased ener-
gy need, improved ability to eat or some effect on
hypothalamic mediated metabolism14. In Parkinson’s
disease, the weight gain is frequently correlated with
improvement in “off” periods34.

The pathophysiology of dystonia is not a settled
issue, although consistent evidence suggests altered
basal ganglia outflow35-38. Different reports suggest
an increased activity in the direct pathway20,37,39. The
level of activity in the indirect pathway is more con-
troversial: physiological studies, based on the mean
discharge rates suggest an increased activity also on
this pathway; studies with dopamine ligand recep-
tors suggest a reduced activity20,39. GPi firing rates(as
well as GPe) are reduced in dystonic patients as com-
pared to Parkinson’s disease patients or parkinso-
nian primates, but slightly faster than reported in
patients with hemiballismus13,20,40,41. Pallidal activity
also seems to correlate inversely with dystonia seve-
rity42. No human data on normal firing rates are avail-
able for comparison. Based on these reported find-
ings, alternative views of basal ganglia functioning
are needed to explain the benefits on dystonia and
parkinsonian symptoms with a pallidal lesion. In fact,
in the known model of basal ganglia, Parkinson’s
disease is a hypokinetic disorder and dystonia/hemi-
ballismus are hyperkinetic ones – so they should have
opposite responses with the same lesion43.

Also noted in physiologic studies of basal gan-
glia are the widening of receptive fields and irregu-
larly grouped discharges in GPi (compared to the tonic
pattern reported in normal primates)20. These find-
ings may be more relevant pathophysiologically than
the abnormal rate; the therapeutic effect of this
procedure on dystonic symptoms, as well as on dyski-
nesias in Parkinson’s disease, might be due to a dis-
ruption of this abnormal firing and restoration of
the normal spatial-temporal patterning of cortical
output20. This theory is particularly attractive, because
it potentially explains, using the old model of basal
ganglia functioning, the therapeutic effects of palli-
dal as well as thalamic lesions reported for Parkin-
son’s disease, dystonia and hemiballismus41. The hy-
pothetical advantage of GPi lesions over the thalamic
ones would rely on its upstream location, potentially
removing this altered input to brainstem regions20.

The side effects with pallidotomy noted in our
and other reports seemed to be less prominent than
with thalamotomies; the beneficial effect on dystonic
symptoms also seem to be a little more pronounced
(particularly over axial muscles), although a formal
comparison is impossible due to different characte-
ristics of each study12-15,20,22,23,44-46 . In previous reports,
thalamotomies appear to benefit most patients with
secondary dystonias and appendicular symptoms45,46;
our and Ondo results are suggestive of less benefit
at least in a subgroup of the secondary dystonias :
the posttraumatic14,16. With bilateral procedures, we
have noticed marked improvement of axial symp-
toms.

To clarify the indications of these two procedures,
as well as predict which subgroups of dystonic pati-
ents would benefit most, further studies are needed,
comparing the two procedures in various subgroups
of patients with longer follow-ups. The exact place
of DBS, either as a first surgical approach or as a
second approach after unilateral pallidotomy, also
needs further definition29,47. The physiological stud-
ies performed along with the surgical procedures
may also be able to further define different patterns
of functioning in the basal ganglia for various sub-
groups of dystonia, paving the way to a future com-
plete understanding of dystonia pathophysiology20.
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