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Dual-lead SCS for the treatment of poststroke pain and motor weakness
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We have applied 5 Hz cervical SCS which induce muscle twitches of
extremities in combination with conventional 20 Hz cervical SCS to induce paresthesia over the
painful area in poststroke pain patients. The patients received 5 Hz cervical SCS to induce muscle
twitches for five minutes in one session, and five sessions per day were carried out. In addition,
patients underwent 20 Hz cervical SCS to induce paresthesia as much as they required. The %VAS score

reduction 24 months after chronic SCS and the results of the ketamine test showed a significant
correlation (r = 0.670, p = 0.001) by Pearson’ s correlation coefficient test. In patients treated
with a combination of cervical 5 Hz and 20 Hz SCS, the motor function of the upper extremities
recovered remarkably.The combination of 5 Hz and 20 Hz SCS is a new neuromodulation and
neurorehabilitation technique for poststroke pain with motor weakness.



Dual-lead spinal cord
stimulation (Dual-lead SCS)

C2 C7

(paresthesia)

(minimally
conscious state) 5Hz

muscle twitch
muscle twitch

5Hz muscle twitch

Dual-lead SCS
Dual-lead SCS
Dual-lead SCS

20Hz
paresthesia
5Hz  muscle twitch

Dual-lead SCS 1

20Hz
paresthesia
5Hz muscle
twitch

Visual Analogue Scale (VAS)

Fugl-Meyer Scale

12/22 (54.5%)
5/22 (22.7%)
12/22 (54.5%)

Dual-lead SCS VAS
VAS
Dual-lead SCS VAS
(p=0.003)
(p=0.018) (Mann-Whitney's
U test)

Dual-lead SCS VAS

(r=0.670,
p=0.001, Pearson's correlation coeffici-
ent test) r=0.327,
p=0.172

r=0.291, p=0.227

Dual-lead-SCS

5Hz muscle twitch

Implantable Pulse Generator
muscle twitch

(p<0.05)
(p<0.01)
Kruskal-Wallis test Benferroni/Dunn)

(p<0.01)
Fugl-Meyer Scale

(p<0.0)(C — )



spread

rii]

10

. Opening and closing
40 I of hand (15 seconds)
35 /,,’-‘""
30 /
25 /'/__—/-‘: -#-casel
M-casel
0 4 -A-Case 3
15 H-cased
2’ -m-case 5
10 o-casef
: # pe0.05
%% ps0.01
0 Kruskal-Wallis test
before  1month 3 months (Benferroni/Dunn)
stimulation  after after
XX Grasping Power
16
14
’
12 4
10 4 #-casel
H-case
£ --Casel
64 H-rased
#-ases
41 S-caseb
2 4
P<0.05
+ Kruskal-Wallis test
before  lmonth 3months {Benferroni/Dunn)
stimulation  after after
* Upper Extremity
R — . Fugl-Meyer Assessment
! ! Total (max 66)
L
:/ -casel
Acasel
-&-case 3
-cased
a-case5
B-caseb
¥ P05
Kruskal-Wallis test
T T ' (Benferroni/Dunn)
before Llmonth  3maonths
stimulation  after after

muscle twitch

pyramidal tract
pyramydal tract

spread

20Hz  paresthesia
5Hz
muscle twitch

MCS
scs @ ! _©sensory group la fiber
! £ i
1\‘ “'I| a..\\‘
: Leg
LA Trunk
. Arm
e

(corticospinal fract)

da-motoneuron

Watanabe M, Yamamoto T, Fukaya C, Obuchi
T, Kano T, Kobayashi K, Oshima H,
Yoshino A: Bipolar dual-lead spinal
Cord stimulation between two
electrodes on the ventral and dorsal
sides of the spinal cord:
consideration of putative
mechanisms. Acta Neurochir (Wien)

160: 639-643, 2018
DOI: 10.1007/s00701-017-3421-8

Yamamoto T, Watanabe M, Obuchi T,
Kobayashi K, Oshima H, Fukaya C,
Yoshino A: Spinal cord stimulation for
vegetative state and minimally
conscious state: Changes in
consciousness level and motor
function. Acta Neurochir Suppl.

124: 37-42, 2017
DOI: 10.1007/978-3-319-39546-3 6

Yamamoto T, Watanabe M, Obuchi T, Kano

T, Kobayashi K, Oshima H, Fukaya C,
Yoshino A: Importance of
pharmacological evaluation in the



treatment of poststroke pain by spinal

cord stimulation. Neuromodulation
19(7): 744-751, 2016

DOI: 10.1111/ner.12408

21
18: 28-32, 2015

Post-stroke pain

Journal of Neurosciences for
Pain Research 18: 6-10,
2015

Yamamoto T: Dual-lead SCS for the
treatment of poststroke pain and motoe
weakness. 11" Asian Australasian
Society of Stereotactic and
Functional Neurosurgery 2018.

Yamamoto T: Spinal cord stimulation for
improvement of motor weakness. 13"
World Congress of Neuromodulation
2017

2017

: drug challenge test

2016
:Muscle twitch

2016

2016

Yamamoto T: Dual-lead SCS therapy
for post-stroke pain based on the
results of drug challenge test. 10"
Asian- Australasian Society for
Stereotactic and Functional
Neurosurgery 2016

Yamamoto T: Spinal cord stimulation
for post-stroke pain.. VIIth WFNS
Neurorehabilitation and
Reconstructive Neurosurgery 2015

2015

Yamamoto T, Fukaya C,: Instrument of
brain stimulation in Deep Brain
Stimulation for Neurological
Disorders (Ed ltakura) Springer, pp
49-60, 2015

MEDICAL VIEW  ppl18-119, 2015
pp 214-218, 2015

pp204-210
(pp211-215)

(pp216-220)

@
YAMAMOTO, Takamitsu

50158284

@
FUKAYA, Chikashi

50287637

®



*
SEKIGUCHI, Shinichi
MATSUDA, Keiko



