Letters to the Editor

Dramatic Recovery of Freezing of Gait with Subthalamic
Nucleus Deep Brain Stimulation

Letter to Editor,

Freezing of gait (FOG) is an episodic, abnormal gait pattern that
accompany frequently in advanced Parkinson’s disease (PD).
FOG can markedly impair the quality of life in patients with
PD, and the response to medical therapy is rather limited.[! The
subthalamic nucleus deep brain stimulation (STN-DBS) is a
well-established therapy in advanced PD for motor fluctuations
and symptoms including akinesia, rigidity, and tremor.[>%
However, the efficacy of STN-DBS on axial symptoms such
as FOG, postural instability, and gait impairment is rather
insignificant and the literature data regarding its efficiency in
FOG is particularly controversial.l>4

A 73-year-old female patient with PD applied to our movement
disorder polyclinic due to gait difficulty mainly characterized
by FOG episodes that emerged during the last few months.
The patient had been suffering from these episodes particularly
during off periods and they were slight during “on” periods.
Medical history interrogation revealed that the patient had PD
for more than 20 years and the clinic had started initially with
slowness on the right side and also involved the other side in
the following years. Due to the uncontrolled motor symptoms
including motor fluctuations, dyskinesias, prolonged off periods,
and FOG episodes, the patient had undergone STN-DBS (The
St. Jude Medical Infinity™ DBS System) surgery 7 years
ago which had provided a marked improvement in these
motor symptoms including FOG episodes. On admission to
our center, the patient was receiving treatments of levodopa/
carbidopa/entacapone (4 x 75 mg/18.75 mg/200 mg), rasagiline
1 x 1 mg, and ropinirole 1 x 2 mg. The neurological exam, at
the off period (12 h after the levodopa dose), showed severe
FOG episodes during initiation of gait, turnings, and walking
through narrow spaces [Video 1]. There was also slowness of
movements and a shortened stride length, however, the main
problem and the newly onset symptomatology leading to
functional decline was FOG episodes. Remarkably, an attempt
of levodopa/carbidopa/entacapone 150 mg/37.5 mg/200 mg
provided considerable improvement in FOG episodes during
the “off” period. However, the improvement in the FOG
episodes during the “on” period was minimal, albeit marked
improvement in other Parkinsonian symptoms including
bradykinesia, rigidity, and gait velocity were achieved. Of note,
the evaluations during the stimulation-off and medication-off
period revealed marked slowing of the movements and
generalized rigidity after minutes closing the stimulation
in addition to deterioration of FOG. During stimulation-off
medication-on period, the patient still suffered from severe
FOG episodes.

Due to these re-emerging FOG episodes, the patient had fallen
several times over the last month both during medication “on”

and “off” periods. Besides, she had fear of falling intensely
that also limited her mobilization markedly. The new freezing
of gait questionnaire (NFOG-Q)P! score was 13 points. The
initial stimulation parameters were as follows: amplitude 1.5
V (right), 1.7 V (left), pulse width 60 us, frequency 130 Hz
in monopolar mode bilaterally with left STN (C+;0-) and
right STN (C+;8-). The simulation amplitudes were gradually
increased up to 2.5 A bilaterally which yielded a rapid and
dramatic improvement in FOG episodes [Video 2]. The
follow-up interview 2 weeks later, on the same medications
with the pre-adjustment state, revealed that the FOG episodes
occurred rarely within this period, and she could mobilize
without aid and the fear of falling was nearly over. The
NFOG-Q score, this time, was evaluated as 5 points.

Discussion

STN-DBS is a critical method in the treatment of tremor,
“on/off” fluctuations, and dyskinesia. Besides, many authors
support that STN-DBS is effective against FOG in PD.[3
However, in comparison to other motor symptoms, the benefit
of DBS on FOG is still a controversial issue.>*¢! For instance,
if the beneficial effect of DBS on axial symptoms and FOG
persists over the long term is still a complicated issue that
remains to be clarified.®! In a large group of patients with
long-term follow-up after STN-DBS (more than 2 years of
period),? evaluations during medication-off states showed
that FOG was lower during the on-stimulation condition
in comparison to the off-stimulation condition and also in
comparison to that at baseline (pre-DBS), suggesting that
STN-DBS has a long-term effect on FOG. On the other
hand, the general concept is that the “on” medication FOG
does not improve with STN-DBS which is explained by the
underlying deficits of nondopaminergic neurotransmitters
in “on” FOG, which is rather distinct from the other motor
manifestations of PD.*7 Furthermore, there are also rare
reports mentioning newly emerging “on” FOG episodes after
STN-DBS that strictly complicate the discussions.*® We also
know that inadequate frequency or amplitude settings can
cause DBS-induced or aggravated FOG. Particularly, high
frequency combined with higher amplitude is more likely
to aggravate FOG.”! The varying mechanisms underlying
distinct forms of FOG and the individual differences may
be responsible for these conflicting results regarding the
response of FOG to STN-DBS therapy.” For instance, the
involvement of the disturbance in the cholinergic system and
noradrenergic network have also been demonstrated in the
pathophysiology of some subgroups of FOG, particularly the
“on” FOG episodes which do not respond to dopaminergic
treatments.”!%! The efficiencies of amantadine, acetylcholine
esterase inhibitors, and methylphenidate are studied in
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small-scale studies, however, they yielded only modest
benefits.'! The STN stimulation does not directly lead to striatal
dopamine release, however, it may activate the dopamine
motor system by inhibiting over-activated STN neurons, thus
improving FOG during the off-medication state.l Of note,
there is strong evidence that STN-DBS generates excitatory
and inhibitory postsynaptic potentials in STN neurons through
alterations of both glutamatergic and gamma-aminobutyric
acidergic (GABAergic) afferents.l'"! Possibly, the recovery
of the increased glutamatergic activity in the STN by DBS
may be responsible for the dramatic resolution of FOG
episodes by DBS adjustments which could not be achieved by
levodopa therapy. In accordance with this, the contribution of
glutamatergic neurotransmission in the axial symptoms of PD
and FOG has been mentioned in recent reports.l'” However, to
elucidate the underlying pathophysiology of the recovery of
FOG by DBS stimulation in these particular patients, future
prospective studies including a large number of patients are
warranted. Intraoperative microelectrode recording studies
using a virtual reality gait paradigm to elicit freezing behavior
intraoperatively in those patients undergoing STN-DBS
surgery may provide critical perspectives regarding the
unknown aspects of FOG pathophysiology and the mechanisms
of action underlying the efficacy of DBS.

In this report, we illustrate the dramatic benefit of STN-DBS
therapy on FOG symptoms in a PD patient with prominent
symptoms of FOG. The presentation of these specific cases
may provide substantial perspectives to be kept in mind in
clinical practice. The efficiency of DBS therapy in FOG, a
problem of a transient network malfunction, even in the chronic
phase of the therapy, may provide crucial contributions to the
unknown aspects of DBS therapy, and also the pathophysiology
of FOG.
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