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Video is part of the manuscript. The subject gave consent for the
study and to be videoed for publication. The patient gave written
informed consent and local ethics committee approved the study.

Efficacy of bilateral subthalamic nucleus (STN) deep brain stim-
ulation (DBS) in Parkinson's disease (PD) is well recognized [1].
Subthalamotomy has also shown to be effective in treatment of
PD [1e4]. We report on the case of a 43-year-old woman affected
for 21 years with parkin-linked PD. She had an excellent peak-
dose levodopa-response, but suffered from severely disabling
diphasic dyskinesias. Levodopa equivalent daily-dose before sur-
gery was 1650 mg per day. UPDRS III score was 60/108 in off-
medication and 2/108 in on-medication conditions (Video 1, seg-
ments 1e4, legend is available as an esupp file).

Supplementary data related to this article can be found online at
http://dx.doi.org/10.1016/j.parkreldis.2015.10.015.

Bilateral STN electrodes were implanted in 1997 according to
previously published method [5]. In the first patients operated on
in our center we routinely performed in the department of
neurology external stimulation with the Accupulser Signal Gener-
ator A310 fromWorld Precision Instruments. It was a constant cur-
rent stimulator used a few days after the implantation of the
electrodes to check the correct electrode placement before eventu-
ally implanting the neurostimulator. In this patient however,
instead of 130 Hz pulses, continuous current was erroneously deliv-
ered due to a technical defect of the external pulse generator.
Amplitude was increased for each contact starting with the lower
contacts up to appearance of adverse effects related to the diffusion
of the current outside the STN or up to the disappearance of rigidity.
The maximal current delivered was 3 mA for the two upper con-
tacts for several minutes, leading to disappearance of tremor, rigid-
ity and akinesia and to appearance of first mild dyskinesias and
then over the following hours progressively worsening choreic
dyskinesia, up to severe biballism. The patient could not lie in a
bed without being held by four people and her mattress was posed
on the floor in order to avoid ballism-induced injuries. All

dopaminergic drugs were stopped. The patient had to be treated
with haloperidol for 15 days. These clinical findings were strongly
suggestive of bilateral STN lesions. Bain MRI indeed revealed bilat-
eral signal abnormalities in the subthalamic area compatible with
bilateral subthalamotomy (Fig. 1). Within two weeks of neuroleptic
treatment the dyskinesias gradually disappeared and haloperidol
could be stopped. As parkinsonism remained markedly improved,
the patient did require neither implantation of a neurostimulator
nor dopaminergic treatment.

During 1 year the patient was almost free of signs with only low
doses of cabergoline (no dyskinesia, UPDRS III 2/108 in off-
medication condition) (Video, segment 4, Table 1, legend is avail-
able as an esupp file). Then, parkinsonism progressively reappeared
requiring higher doses of cabergoline. Disabling motor symptoms
appeared after 2 more years including a marked worsening of
tremor and a reoccurrence of slight dyskinesias (Table 1). Finally,
in 2000, three years after the subthalamotomy, a neurostimulator
(Itrel II, Medtronic�) was implanted bilaterally and electrical pa-
rameters were adjusted for STN DBS which was highly effective.

Fig. 1. T2-weighted magnetic resonance imaging coronal view following external
stimulation. Lesions in each subthalamic nucleus areas (black arrows) are consistent
with bilateral subthalamotomy.

Contents lists available at ScienceDirect

Parkinsonism and Related Disorders

journal homepage: www.elsevier .com/locate/parkreldis

Parkinsonism and Related Disorders 21 (2015) 1485e1487

http://dx.doi.org/10.1016/j.parkreldis.2015.10.015
1353-8020/© 2015 Elsevier Ltd. All rights reserved.

http://dx.doi.org/10.1016/j.parkreldis.2015.10.015
http://crossmark.crossref.org/dialog/?doi=10.1016/j.parkreldis.2015.10.015&domain=pdf
www.sciencedirect.com/science/journal/13538020
http://www.elsevier.com/locate/parkreldis
http://dx.doi.org/10.1016/j.parkreldis.2015.10.015
http://dx.doi.org/10.1016/j.parkreldis.2015.10.015
http://dx.doi.org/10.1016/j.parkreldis.2015.10.015


UPRDS III score remained below 3/108 for the following 3 years
(Table 1). Cabergoline was increased because of moderate apathy
without appearance of dyskinesias. The marked efficacy of STN
chronic stimulation was well-tolerated and long-lasting. Intraoper-
ative stereotactic coordinates of the two electrode contacts used for
chronic stimulation corresponded to average location of effective
STN DBS according to the surgical technique and electrode loca-
tions previously published [5] Table 1.

Biballism is a well-known and mostly transient side effect of
bilateral subthalamotomy although in some patients additional pal-
lidotomy was required because of long lasting, disabling dyskine-
sias [2]. STN chronic stimulation is costly and may require
frequent adjustments. Nevertheless, subthalamotomy is presently
rarely performed, because of potential irreversible adverse effects
in case of misplaced lesions in a strategic area. There are no studies
comparing STN stimulation with STN lesion. The present case
report is valuable as it allows comparing the effect of each method
in the same patient with a relatively long follow-up. The benefits of
subthalamotomy have been reported to persist for a follow-up of
3e6 years [2]. Some loss of benefit over time however has been
noted in a subpopulation [2] whereas the benefit was maintained
up to 24 months in some patients [4] while long-term STN stimu-
lation efficacy with stable effect on tremor and rigidity has been re-
ported with a follow-up of 5e10 years [1]. STN stimulation is a
reversible and adaptable treatment and the stimulation of each
STN can be separately adjusted over time, which is not possible
with subthalamotomy. However, despite long-term efficacy of sur-
gical therapies for PD, there is a progressive worsening of the dis-
ease inevitably leading to disability in the very long term related
to disease progression (worsening of akinesia, postural instability,
dysarthria and swallowing difficulties, cognitive deterioration)
following both STN stimulation and STN lesion [1].

This case report illustrates potential problems of a subthalamic
lesion (irreversible, severe ballism, transient benefit) and potential
advantages of the stimulation procedure (adjustable over time
allowing for long-lasting effect). Indeed, DBS allows decreasing
stimulation parameters in case of appearance of dyskinesias or
side effects and on the other hand the stimulation parameters

may be increased over time, if there is a decrease of efficacy of
STN DBS on levodopa-sensitive symptoms.

Outcome of off-medication UPDRS III score, on-medication
UPDRS III score, tremor score of UPDRS III (item 20 þ 21, maximal
total score 28), dyskinesia UPDRS IV score (items 32 and 33, scoring
up to 4 each), dyskinesia Marconi's scale (maximal score 28), and
levodopa equivalent daily-dose at baseline just prior the subthala-
motomy and 1, 2, 3 (just prior the STN DBS), 4, 5 and 6 years
following baseline. off-med: off-medication condition; on-med:
on-medication condition; STT: subthalamotomy; stim: stimulation,
R: right; L: left; V: volt; Hz: Herz; msec: microsecond.
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Table 1
Clinical outcome of the patient.

Baseline prior
subthala-motomy

1 year 2 years 3 years 4 years
(1 year post-STN stim)

5 years
(2 years post-STN stim)

6 years
(3 years post-STN stim)

UPDRS III off-med 60 2 10 49 3 on-stim 3 on-stim 3 on-stim
UPDRS III on-med 2 0 0 4 2 on-stim 2 on-stim 2 on-stim
Tremor off-med/on-med

(items 20 þ 21 UPDRS III)
22/0 3.5/0 8/0 15.5/0 off-med off-stim:

6 off-med on-stim:
0 on-med off-stim:
0 on-med on-stim: 0

off-med off-stim: NA
off-med on-stim:
0 on-med off-stim:
0 on-med on-stim: 0

off-med off-stim: NA
off-med on-stim:
0 on-med off-stim:
0 on-med on-stim: 0

Dyskinesia (items 32/33
UPDRS IV)

1/4 0/0 0/0 0/0 0/0 0/0 0/0

Dyskinesia Marconi Scale
(off-med/onset of dose/
peak dose/end of dose

1.5/5/1/26 0/3.5/0/ND 2/2/1/ND 3/4/2/ND off-med off-stim:
3 off-med on-stim:
2 on-med off-stim
onset of dose:
1 on-med on-stim
peak dose: 1

on-med on-stim: 0 on-med on-stim: 0

levodopa (mg) 1200 0 150 150 0 0 0
cabergoline (mg) 4.5 1 3 3 6 4 4
ropinirole (mg) 0 0 0 0 0 10 10
STN stimulation parameters
(V/Hz/msec)

e e e R: 2.5/60/145
L: 3/60/160

R: 2.5/60/145
L: 3/60/160

R: 2.5/60/145
L: 3/60/160

R: 2.5/60/145
L: 3/60/160
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