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We would like to thank Youssef El Ouadih et al. for their
manuscript published in this issue of Acta Neurochirurgica
[14]. A first approach to the article might suggest to the
reader that a “suboptimal” placed electrode in the subtha-
lamic nucleus (STN) in bilateral deep brain stimulation
(DBS) for Parkinson’s disease (PD), defined as asymmetrical
contact balance (CB) by the authors, may be a novel strat-
egy. The authors showed that STN DBS in a symmetrically
dual-contact setting within the posterior and lateral part of
the STN might be associated with worsening of speech and
gait disorders at 1-year follow-up. Interestingly, an elec-
trode implanted slightly off the optimal target within the
STN in bilateral DBS procedures appears to improve the
outcomes in PD patients with these PD-associated symp-
toms. Therefore, avoiding the use of symmetrical contacts
in the STN may improve the clinical outcome. We believe
that this hypothesis and the method used deserve further
considerations.

Gait and speech disorders are common disabling concerns
in PD and are associated with poor quality of life. More
specifically, up to 75% and 90% of PD patients will develop
speech and gait disabilities, respectively, in the later stages
of the disease [4]. These problems remain a challenge in
advanced treatments for PD [22]. In addition, the progres-
sion of the disease involving asymmetrical degenerative
process in nigrostriatal networks argues against identical
stimulation parameters of the STN or other structures in the
basal ganglia [9, 15]. Many studies have proposed different
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strategies aiming to avoid bilateral topographically symmet-
ric stimulation in the STN (cf. [10]).

Historically, the effectiveness of stereotactic lesional
procedures for PD, such as thalamotomies, pallidotomies,
and subthalamotomies by radiofrequency, gamma knife,
and now MRgFUS, has been challenged by the fact that
patients subject to bilateral treatments may present a sig-
nificant negative impact on cognitive functions, speech,
and balance [2, 6, 23]. This is also true for DBS despite a
lower risk of complications in bilateral procedures [19, 21].
As a consequence, unilateral procedures have been advo-
cated to be safer and more beneficial for selected patients
[1, 3]. A variety of neuromodulation strategies to mitigate
those side effects induced by bilateral STN DBS have been
investigated. For instance, in a randomized, double-blind,
cross-over trial testing asymmetric STN DBS for freezing
of gait (FOG), Meoni et al. studied the effects of reduc-
ing the stimulation amplitude by 30% in PD patients who
experienced FOG contralateral to the least affected body
side. Unfortunately, the study was interrupted in an early
stage since most patients did not tolerate this approach due
to the considerable worsening of motor symptoms [11].
Also, Lizarraga et al. proposed that unilateral, particularly
right-sided STN stimulation, might improve gait compared
to left-sided stimulation, but to a lesser extent than bilateral
STN DBS [9]. Others have shown that gait may improve by
diminishing the frequency of stimulation from 130 to 60 Hz
or lowering by 50% the amplitude on the contralateral side
of the most affected hemibody [5, 13].

The current study by Youssef El Ouadih et al. lacks, in
our view, a relevant comparison, which is to test symmet-
rical vs. asymmetrical stimulation of the STN by simply
changing the active contacts from symmetrical to asym-
metrical settings. This is regarded as one of the key advan-
tages of DBS compared to the irreversible nature of lesional
methods: if symmetrical dual-contact settings in the left and
right STN appear related to speech and gait disturbances,
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why not test other possible combinations of active contacts
within the STN? This study design to explore lateralisa-
tion has been widely used [7] and should be the preferred
method to measure within-subjects changes. PD is a com-
plex disease in which multiple and individual clinical vari-
ables are to be taken into consideration, including disease
duration, comorbidities, and medication. Therefore, it would
be a preferable and fair comparison to test the symmetri-
cal versus asymmetrical hypothesis by using a design with
fewer possible confounders concerning speech and gait.
This would, in turn, ensure an enhanced methodology and
results. Instead of comparing two groups using symmetrical
vs. asymmetrical stimulation, every patient becomes its own
control (cf. [17]). Using such intra-individual comparison in
a randomized, double-blind crossover study would reduce
numbers needed to treat and could provide more compel-
ling results and strengthen the conclusion that symmetric
stimulation may cause the worsening of gait and speech in
long-term follow-up.

It is worth noting that the DBS targeting procedure was
performed in two different ways in this investigational study.
Initially, the results of two treatments were compared: sym-
metrical vs. non-intentional asymmetrical placement of
stimulation. Later in the study, the neurosurgeon intention-
ally targeted the STN asymmetrically, which resulted in
introducing a new selection bias to the obtained results. The
authors have put great efforts into a 3D volumetric mapping
of the STN to define the specific location of the contacts
within the nucleus, aiming to divide the cohort into two
groups depending on the active contact topography. How-
ever, the estimated volumes affected by stimulation were
not taken into account. Changes in DBS parameters such as
intensity, polarity, pulse width, and frequency may affect the
symmetry of the stimulation within the STN and surround-
ing fibers. This is a further reason why the results of this
study should be interpreted with caution.

Despite robust data showing functional and structural
differences in brain hemispheres, the evidence of lateralisa-
tion in the effect of DBS on gait and speech has not been
established yet [8]. Considering the asymmetrical loss of
neurons in the basal ganglia of PD patients [15] affecting
asymmetrically neuronal circuits and distribution of the
symptoms, it would be valuable for the proposed asymmetri-
cal CB approach to elucidate if the DBS effect presents such
a pattern of lateralisation. It has been established that PD
patients subject to left pallidotomy suffer a speech decline
compared to lesions on the right side [20]. Also, some stud-
ies indicate the left STN DBS appears to be dominant in
speech [18], while stimulation of the right STN can be more
effective on gait, but these results have not been observed in
all patients [16]. For example, placing the contact within the
STN on the dominant side, i.e., right STN on gait and left
STN on speech impairments, may provide valuable data on
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preoperatively choosing the side to place the asymmetrical
contact. With the knowledge available today, the rationale
for placing a contact of the DBS electrode off target in an
asymmetrical fashion to change a pre-operative targeting
strategy appears to be premature. However, it is likely that
using a dual-contact topographic setting, taking advantage
of new directional leads [12], or stimulating non-symmetric
volumes of the STN could be part of the armamentarium
for troubleshooting in neuromodulation therapies. We sug-
gest that cerebral dominance and lateralisation of the basal
ganglia should be taken into account in the design of future
studies.
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