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(DBS) successfully treated by pallidotomy.

Materials and Methods: Stimulation-induced
dyskjnesiawas common among our 35 cases of Parkinson’s
Jisease treated by STN-DBS. Most cases manifested as
chorea and disappeared after levodopa reduction.
However, one case manifested as hemiballism (2.85%).
This was 2 40 year-old male with young onset Parkinson’s
disease. During operation, the optimal STN was found by
one tract of microelectrode recording (MER).
[ntraoperative microstimulation and macrostimulation
py DBS lead showed satisfactory clinical improvements
without adverse effects. Postoperative images revealed
ideallead position and no hemorrhage. However, the left
STN could not be programmed after the operation. Low
yoltage stimulation produced violent right hemiballism.
Though veryslowvoltage increment, lead contacts change
and long wait for ten months, the violent hemiballism
had been persisting. Thus posteroventrolateral
pallidotomy was decided in order to suppress the
hemiballism and able to turn the left STN-DBS on. Direct
targeting at globus pallidus interna (Gpi) was planned by
inversion recovery MRI. The final target was refined by
MER to identify motor subterritory of Gpi and
macrostimulation by recording electrode along with
radiofrequency thermocouple electrode. Ablation up to
75 degree Celsius for 60 minutes spanning the whole
length of Gpi was performed.

Results: MER of striatum, globus pallidus externa
and internashowed typical pattern of Parkinson’s diseases.
Intraoperative high frequency stimulations and thermal
ablation at the ventral Gpi could induce hemiballism.
However, it occurred briefly and disappeared shortly
after the operation. The left STN-DBS could be turned on
to high voltage without any evidence of hemiballism.
There were no cognitive, capsular or optic adverse effects
after the pallidotomy.

Conclusions: Hemiballisminduced by STN-DBSwas
rare. All previous reports showed spontaneous remission
by delay and slow voltage increment. This is the first
report of persistent hemiballism successfully cured by
pallidotomy. It gives insight as an evidence to support
lesioning mechanism of DBS.
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Background and Objective: Global reports of deep
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brain stimulation (DBS) for general dystonia are sparse.
This is the first and largest series in Southeast Asia.
Clinical and technical results are reported.

Materials and Methods: ~Seven patientswith general
dystonia were treated by globus pallidus interna (Gpi)
DBS. There were one case of primary general dystonia
and six cases of secondary general dystonia, of which
three were secondary from cerebral palsy, two from
structurallesion at midbrain and putamen, and one from
head injury. Direct targeting at posteroventrolateral Gpi
was planned by inversion recovery MRI. Final targets
were refined by microelectrode recording (MER) and
macrostimulation by recording electrode and DBS lead.
Five patients with very severe symptoms were operated
under general anesthesia.

Results: 1) Primary general dystonia improved
graduallyand significantly. 2) Secondarygeneral dystonia
improvedvariablyranging from significantimprovement
to no improvement. Patients with phasic mobile dystonia
improved faster and better than tonic postural dystonia.
All three secondary dystonia from cerebral palsy failed to
improve. 3) Pain responded disproportionately with
dystonic improvement. Those with modest or no motor
improvement still reported pain relief. 4) Anesthesia
adversely suppressed MER of recording nuclei and optic
tract. 5) MER of striatum, globus pallidus externa (Gpe)
and Gpi in dystonia did not have specific firing patterns,
being varied by etiology and depth of anesthesia, and
were different from Parkinson’s disease. The striatum
was more active. Gpe and dorsal Gpi were much alike
having moderate frequency, irregular firing and pausing
pattern. Ventral Gpi was more active than dorsal Gpi
having higher frequency and larger amplitude firing. 6)
Under general anesthesia, detection of capsular threshold
by macrostimulation was unreliable or not possible.

Conclusions: 1) Asasyndrome ofvarious etiologies,
dystonia had diverse surgical outcomes. Primary general
dystonia improved well and secondary dystonia was less
conclusive. Phasic mobile type might be agood predictive
factor and dystonia from cerebral palsy wasa poor surgical
candidate. 2) Gpi-DBS modulated pain perception by
other unclear mechanisms in addition to decrease
muscular contraction. 3) Lack of specific MER pattern of
Gpe and Gpi by etiology and anesthesia, identification of
border cell, pallidal lamina and ansa lentricularis were
more useful to define the target. 4) Under general
anesthesia, information from macrostimulation was lost
so multiple tracts of MER to fully map Gpi and its borders
were needed to ensure no capsular side effects.






























