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Deep brain stimulation (DBS) of the subthalamic nucleus
is a mainstay device-aided treatment in Parkinson’s disease
with refractory motor complications such as wearing-off
fluctuations and dyskinesias [1]. Optimal target localisa-
tion is essential for a successful outcome. Therefore, in pa-
tients able to properly participate, the procedure has been
preferably performed as an awake DBS surgery allowing
intraoperative assessment of the correct electrode position
by testing clinical improvement and side-effects during test
stimulation. However, this practice is strenuous and in-
convenient for patients, sometimes leading to anxiety and
even acute panic reactions during the operation. Further-
more, demanding assessments of clinical responses during
test stimulation render awake approaches more time-con-
suming, thereby prolonging surgeries and increasing asso-
ciated costs. With the advent of advanced imaging meth-
ods, the possibility emerged to perform DBS surgery under
general anaesthesia, referred to as asleep DBS. The advan-
tages of asleep DBS are apparently appealing: more con-
venience for the patients and possibly similar outcomes at
lower costs [2]. However, which approach should be final-
ly preferred has been disputed by the experts for several
years. Based on the initiative of the Swiss Movement Dis-
orders Society (SMDS), the experts of two large and expe-
rienced DBS centres in Switzerland agreed to provide pro
and con arguments of the awake and asleep approaches in
their respective “Controversy” articles in the present issue
[3, 4].

On behalf of the SMDS, we consider the option of asleep
DBS an important advancement in the field. Nonetheless,
anatomical precision based on imaging accuracy alone
may not be sufficient to convey the optimal treatment out-
come in every case. It should be kept in mind that asleep
and awake DBS may be combined with imaging (both pre-
and intraoperatively) and measures of physiology in vari-
ous ways [5]. For instance, asleep DBS still allows func-
tional assessments of targets using microelectrode record-
ings. Furthermore, awake surgery using intraoperative

monitoring is still considered the better method for control-
ling lead displacements due to brain shifts associated with
dural opening [5]. On the other hand, in asleep DBS, re-
al-time visualisation by interventional MRI may well han-
dle shifts of basal ganglia related to the loss of CSF [6].
The heterogeneity of applied methods and combination
of different technologies made it challenging to directly
compare the clinical benefits and drawbacks of the differ-
ent approaches. Although awake and asleep DBS may be
equivalent [2] in terms of outcome and safety, final con-
firmation will be provided by the results of ongoing ran-
domised controlled phase 3 trials investigating both ap-
proaches prospectively in similar settings.

We think that the decision to operate a Parkinson’s disease
patient awake or asleep must be made individually also
considering the patient’s wish as well as the preference and
experience of the interdisciplinary (neurologists and neu-
rosurgeons) treatment team. Awake surgery is at present
generally recommendable for younger and less fragile pa-
tients, who can cooperate well during surgery. An off state
with an acceptable level of inconvenience and as short a
duration as possible must be the rule [2]. In contrast, older
and frail patients, and patients known to experience severe
off states with painful dystonia or burdensome non-motor
symptoms (anxiety, depression) should be offered asleep
DBS. Overall, asleep DBS is now well established and
is expected to be favoured by most of these Parkinson’s
disease patients. Since several studies only used imaging-
based electrode placement, asleep DBS should in our opin-
ion also incorporate microelectrode recording, with possi-
ble impact on the anaesthesia used, and at least cursory
test stimulation to exclude frank capsular contraction at
low stimulation levels. Nevertheless, the SMDS’s advice is
that the expertise for awake DBS should be preserved until
further technical progress unambiguously favours asleep
DBS more independently of clinical skill and experience.
Awake DBS may be offered, particularly in younger pa-
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tients, and when demands on precision are challenging,
such as in small targets neighbouring critical structures re-
garding side-effects. A residual risk of misplacing elec-
trodes remains in DBS that may not be compensated for by
directional stimulation. Therefore, regardless of whether
performed awake or asleep, intraoperative neurophysiolog-
ical and clinical validation of the targets may increase ac-
curacy and therefore likely enhance the outcome of DBS
surgery.
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