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2—3 Basic and clinical study for elucidating the mechanism and establishing

infrastructure for clinical application of interactive neuromodulation treatments.

National Center of Neurology and Psychiatry (NCNP)
Katsuhiro Mizuno, Shinsuke Kito, Yuji Takahashi, Masaki Iwasaki, Ayano Matsui,
Tomiki Sumiyoshi, Kazuhiko Seki, Takashi Hanakawa

The aim of this study is to investigate the mechanism and the best clinical operation of
neuromodulation therapy in patients with neurologic and psychiatric disorders. The

achievements of the first year are as follows.

1. The physiological mechanism of gait improvement with rhythmic sound stimulation

in patients with Parkinson's disease -fMRI study

Patients with Parkinson’s disease (PD) suffer from gait disturbance, which, in some
patients, can be improved with rhythmic stimulation. This effect is useful for
rehabilitation treatment. We investigate brain activation patterns with functional
magnetic resonance imaging (fMRI) in patients with PD while they are imaging gait
with rhythmic sound stimulation (RS).

During gait imagery in patients with PD, the left parietal operculum was less
activated with rhythmic sound stimulation than with white noise, while no change was
observed in healthy adults, suggesting that rhythmic auditory stimulation may support
the sensory-motor networks involved in gait, thus alleviating the overload of the parietal

operculum and compensating for its dysfunction in these patients.

2. Study on Neuromodulation Therapy for Mood Disorders (Electroconvulsive therapy:
ECT)

Brain stimulation therapy for mental illness has played a complementary role to
drug therapy. Electroconvulsive therapy (ECT) is a treatment that can induce immediate
and valuable treatment effect, and it is recommended for cases who have imminent
suicidal ideation or do not respond to drug therapy. Although several exploratory studies
with a small number of cases on ECT stimulation conditions have been conducted,

comprehensive observational studies have not been reported.



We started a retrospective observational study to clarify the relationship between the
effect of ECT and the clinical characteristics of patients. The aim to this study is to

reflect the knowledge to clinical guideline and policy recommendations in Japan.

3. Establishing evidence of the effectiveness of neuromodulation for neurological
disorders.

To conduct a randomized controlled trial (RCT) of repetitive transcranial magnetic
stimulation (rTMS) for depression and anxiety of patients with Parkinson’s disease, we
analyzed data of 135 patients retrospectively. As a result, 21.5 percent of patients had
depression and 67.4 percent of them had anxiety. Based on this knowledge, we will plan
a protocol of RCT next year.

4. Generating evidence for neuromodulation therapy for intractable movement
disorders.

Deep brain stimulation (DBS) is known to be effective in the treatment of severe
tics that occur in refractory Tourette syndrome, but its long-term efficacy and safety
have not been fully elucidated. In this study, we aim to clarify the efficacy of DBS for
refractory Tourette syndrome and to standardize the criteria for its indication.

Patient registry for severe Tourette syndrome will be developed in this study. We
decided to include patients with severe tics presenting YGTSS score 35 or higher,
regardless of the indication of DBS. This enables us to compare the efficacies between
DBS and medical therapies. The type of clinical information to be registered and the
timing of information collection were discussed and determined. The research plan of
the registry is currently in preparation and will be submitted to the Ethics Committee
shortly.

An international registry by the Tourette Syndrome Deep Brain Stimulation
Working Group is operated by the University of Florida. In the United States, DBS
therapy for Tourette syndrome is only covered by insurance in a limited number of
centers under the HDE (humanitarian device exemption) pathway. It is expected to gain
FDA approval based on the result of the registry. The international group has published
guidelines on the indication of DBS for Tourette syndrome.

In Japan, the AMED research project “Evidence Generation of DBS Therapy for
Intractable Tourette Syndrome” has collected retrospective multicenter data and the

results are scheduled to be published. Our registry is very unique in that patients who do



not undergo DBS will also be enrolled. Although it is not a blinded design, we expect to
generate an evidence for the efficacy of DBS over medical therapy. DBS is targeted to
the thalamic CM-Pf nucleus in all centers in Japan, which provides more controlled data
compared to the international groups.

With the result of the registry, we will approach academic societies to develop the

guideline for the indication of DBS for the treatment of severe Tourette syndrome.

5. Study on spinal cord stimulation therapy for pain associated with neuropsychiatric
disorders.

Patients with neuropsychiatric disorders such as Parkinson's disease often suffer
from intractable pain that significantly impairs activities of daily living. We use spinal
cord stimulation (SCS) therapy to reduce pain in such cases. We analyzed observational
data before and after SCS therapy in patients with Parkinson's disease. Significant
improvement was seen not only in pain (Visual Analogue Scale and Short-Form McGill
Pain Questionnaire-2) but also in motor function (2 minutes walk test, Timed UP and
Go test, etc.) after SCS. These indices are thought to useful for evaluating clinical
outcome of SCS therapy.

6. Study on the effectiveness of transcranial direct current stimulation in the treatment

of psychiatric disorders.

To investigate the effect of transcranial direct current stimulation (tDCS) on higher
cortical dysfunction in patients with psychiatric disorders, we analyzed the data of
speech during verbal fluency task and examined the effect of tDCS on memory
organization in patients with schizophremia.

Comparison between before and after tDCS in the patient group suggested that the
cohesiveness of animal names for each cluster was improved by tDCS. In the patient
group, similarity among items after tDCS was closer to that of healthy subjects than
before tDCS. These results suggested that tDCS might improve structure of semantic

memory in patients with schizophrenia.



