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Development of DBS programming based on local field potential analysis

Umemura, Atsushi
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Deep brain stimulation (DBS) of the subthalamic nucleus (STN) has been
performed for medically refractory Parkinson’ s disease (PD). The aim of this study was to
investigate local field potentials (LFPs) from STN during surgery and use it for optimal programming

of DBS. The power-spectra analysis of LFPs in the STN of each patient showed a distinct peak in the
power within the low beta band (B -oscillation). In most of the patients, this peak was detected as
well in the dorsal and ventral areas to the STN. The repetitive hand movement induced a significant
increase in the peak power. These results suggest that neuronal activity is abnormally synchronized
in the beta band not only in the STN but also widely in the basal ganglia, and it is a
pathophysiological feature which reflects rigidity in PD patients. This study is still on-going.
Development of new programming method based on the LFPs analysis will be next subjects.
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Power-spectra analysis of LFPs inthe STN
(Parkinson’s disease)

‘_.00010 17.7 Hz

@ \

2 .00005

<)

Q

.00000 T PTERTeT T
0 20 40  [HZ]

3 band activity




3) PD B band activity
LFP
5
LFP 8~
30Hz

3 band
[16.5+ 3.1 (meant SD) Hz]

lenticular
fasciculus
PD
B -oscillation STN

3 band
(122 £ 93 % increase,
p=0.009)
4)
LFP
LFP
LFP
LFP
3 -band
activity active
contact LFP
y -band activity
< >

Brown P, et al: Dopamine dependency of
oscillations between subthalamic
nucleus and pallidum in Parkinson’ s
disease. J Neurosci 21: 1033-1039,
2001

Lewy R, et al: Dependence of
subthalamic nucleus oscillations on
movement and dopamine in Parkinson’ s
disease. Brain 125: 1196-1209, 2002

15
Umemura A, Oyama G, Shimo Y, Nakajima
M, Nakajima A, Jo T, Sekimoto S, Ito M,
Mitsuhashi T, Hattori N, Arai H:
Current topics in deep brain

stimulation for Parkinson disease.
Neurol Med Chir (Tokyo) 56: 613-625,
2016

Umemura A, Miyata M, Oka Y, Okita K,
Oyama G, Shimo Y, Hattori N: Five-year
outcomes of bilateral subthalamic
nucleus stimulation in Japanese
patients with Parkinson’ s disease.
Advance in Parkinson’ s Disease 4:
21-27, 2015

Tsukada R, Oyama G, Shimo Y, Sekimoto
S, Jo T, Nakajima A, Umemura A, Arai H,
Hattori N: Interleaving stimulation
with a combination of bipolar and

monopolar configurations for
secondary failure of bilateral
subthalamic stimulation in

Parkinson’ s disease. Neurol Clin
Neurosci 5: 32-33, 2017

DBS
45: 5-14, 2017

75: 83-88, 2017

38

Umemura A, Oyama G, Shimo Y, Nakajima
A, Jo T, Nakajima M, Ishii H, Arai H,
Hattori N: Usefulness of interleaving
programing in pallidal stimulation for
Parkinson’ s disease. 1t
International Brain Stimulation
Conference, 2015.3.2, Singapore
Umemura A: Deep brain stimulation for
Parkinson disease. Peking University -
Juntendo University Joint Symposium on
Brain Disease. 2015.11.19, Beijing

75
2016.9.29
DBS
EARLYSTIMULUS
74
2015.10.14
DBS STN vs
GPi
73 2014.10.11



IT
Medical
View pp 92-101, 2017
pp 264-265, 2015
Medical
View pp 140-147, 2016
pp

99-110, 2014
@
Umemura, Atsushi

00244567

@

Shimo, Yasushi
70286714
Oyama, Genko
00407256
Hattori, Nobutaka

80218510

(©)
Iwamuro, Hirokazu
Nakajima, Madoka
Nakajima, Asuka
Jo, Takayuki
Sekimoto, Satoko



