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Spinal cord stimulation (SCS) for Parkinson’s disease (PD) has been
proposed as a possible treatment for PD patients with gait impairment,
and is corroborated by a recent meta-analysis [1], despite only a single
double blinded placebo-controlled trial published [2] in 11 years of
study. We documented good initial results in a previous unblinded study
in our center [3]; however, over time, the perception of benefit among
our patients declined. As long-term reports are also rare and lacking
controlled evaluations [4], we set out to study long-term SCS effec-
tiveness through a randomized double-blinded sham-controlled cross-
over evaluation.

Patients with more than three years of SCS still in follow-up were
selected and randomly assigned to either subthreshold tonic stimulation
or sham stimulation by an uninvolved researcher, evaluated after
completing four weeks of continuous stimulation, and crossed over, with
examiners and patients blinded to settings. For blinding, the stimulation
amplitude in subthreshold settings was 90 % of the minimal paresthesia-
inducing threshold in the supine position. After the cross over evalua-
tions a suprathreshold phase was conducted with stimulation set to
regular perceivable amplitudes for another four weeks before a final
unblinded evaluation. Stimulation parameters other than amplitude
remained unchanged from the last regular follow-up session. Evaluation
was performed on the ON medication status at the same time of the day
and consisted of the Timed Up and Go (TUG) test, Unified Parkinson’s
Scale Part III (UPDRS part III), Parkinson’s Disease Questionnaire 39
(PDQ-39), freezing of gait questionnaire and new freezing of gait
questionnaire (FOG-Q and NFOG-Q, respectively), fall efficacy scale
international (FES-I), and visual analog scale (VAS) for pain.

A total of nine PD patients were subjected to SCS in our center three
years or more before this trial; all were implanted with paddle electrodes
(Medtronic Inc) at T2-T4 level, all originally selected for refractory gait
complaints with or without freezing of gait (FoG). Three patients were
lost to follow up, one had an early device malfunction and chose not to
undergo a new procedure due to no perception of benefit, and another
died due to a cardiac event shortly before completing six months of
therapy. The four remaining patients were recruited for this trial, with
age from 56 to 73 years and PD duration between 12 and 28 years.
Patient one was the single female, and completed 7 years of SCS,
whereas the others had just completed 3 years of therapy. Patients one
and three also complained of pain at the last follow-up, and all except
patient four used subthalamic nucleus deep brain stimulation devices,
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stimulation parameters were unchanged during this trial. Only patients
one and four reported perception of benefit from SCS. All patients
completed all trial phases, although patient two only completed the
open suprathreshold phase after a 4-month delay. See supplementary
files for additional information on trial design, patients, stimulation
settings and outcomes.

There was no statistically significant effect from subthreshold or
suprathreshold stimulation when compared to sham stimulation (Fig. 1).
Pain was slightly reduced in patients one and three in both subthreshold
and suprathreshold stimulation phases, but this did not seem to have
provided an expected increase in mobility or quality of life from pain
control. Suprathreshold stimulation while not statistically significant led
to numerically worse outcomes than subthreshold stimulation, which
could be a result of the increased anticipation after two months of
paresthesia-free settings or even disappointment due to the lack of
noticeable change after returning to paresthesia-inducing settings, or
dissemination of current to motor sections of the spinal cord, or chance.

This is the second randomized double-blind sham-controlled trial in
SCS for PD and as the first produced negative results, findings at odds
with the results from most case reports and series. Optimistically it is
possible that either the patients were non-responders or that stimulation
parameters were inadequate, despite adjustments over the entire follow-
up. Subthreshold stimulation does not seem to be responsible for the
lack of findings as suprathreshold stimulation was also not effective, a
finding also documented in the previous double blinded study [2] and a
more recent longitudinal study [5]. Finally, while our population is
highly heterogeneous it is not substantially different from most patients
subjected to SCS, with advanced PD and gait disorders [1].

It’s however much more worrying that SCS might simply not be
effective and perhaps rely on placebo effect, with early improvement
mainly dependent on placebo effects as also suggested previously [5], as
most trials to date have been unblinded due to regular suprathreshold
tonic stimulation being perceivable. Our results should be read as a
warning against clinical decision making based on unblinded trials and
greatly highlight the need for further adequate controlled trials, espe-
cially considering that unperceivable BURST stimulation or subthresh-
old tonic stimulation currently enable placebo control.
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Fig. 1. A. Longitudinal evaluation of individual UPDRS III and PDQ 39 scores and timed up-and-go times on regular medication. B. Outcomes limited to double
blinded randomized evaluations (SHAM and subthreshold) and subsequent unblinded suprathreshold evaluation.
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