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Gait reconstruction in post-stroke hemiplegic patients using spinal nerve
stimulation
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Gait-like leg movement by spinal electrical stimulation referring to
previous studies was not induced. When the stimulator was changed to a magnetic stimulator
(Pathleader), the movement was not observed. The reasons were thought of how to support subject’ s
legs and stimulus intensity. So a two-legged suspension system was made. When using this system and
magstim Rapid2 that can stimulate stronger than Pathleader, leg movements were observed during the
stimulation.

Eight normal subjects were stimulated using magstim rapid2, 10s at 30Hz, the coil was placed over
the Th1l and Th12, intensity was the maximum that subjects can tolerate. Alternate leg movement was
shown in 2 of 8 subjects. Between the 2 and other 6 subjects, there was no difference in their age,
height, and weight. Strong intensity was necessary to induce alternate leg movement. To apply spinal

stimulation for stroke patients, it iIs necessary to investigate the difference between the presence
and absence of the reaction.

CPG



¥ X C—19. F—19—1, Z—19 ({5m)

1. WFERAAR S WO &

H AR DRI R E O EBEEITA 120 TN (BAEF@E. 2014 ) THY ., 20L < BPERIE
L LTHBMTIREE 2 23 5, SATREILEE OIEEIFMH 2380 | {EEHE DK T ISy | B
TVERT D, 207), MERESFIIENE L RLRROEZLEETH DL, EHIT, EY
DHEHRIT L0 | BITHECE SR WERERIZEEIMN LT 5, AREOBHARINHI EL 12351 DA iE
W72 RE A EEET D L. FRICHEERICK L kOB TREICT 57 7 u—F 50 b,
£V B RET TR ZRIRFENR RO TN D,

TERe. b 7 e 7 1 TR OB RE IR 63 D BRI 22 7 7 — - & LT, R L 72 T &
G S BTS2 D 72012, BRI KT 2 EXAREFEIESMThN TE e, UL,
BRI ML D 72D, T RBNER G- 2 b ) RN S 5, — 5 TlthE, JAK
B RN L. KIS OB A2 N TR b S 2 2 & THREIEIE 2 X 5 71k

(RAERRB BRI 2 STV D, BEEHRORHEIT, EBXMMCE L 28m A2 =
LR BRWVERE X G RTH D, L, KEREERSHIIIER E2D ORI TH
%728, ATEHBEPNIE OTROVLEIAAET 5 . EENEF O R 4 3Bl 2 SEI IR+
a7y (FAE . Jpn J Rehabil Med. 2013.), X T, RAERREHZERSHNE OA ZMMEOERE
X BRI T 2 b 0NF L A ETH Y | PIME T EE O TR, Frlo A TREEICR LT
Wi L7z &0 9 #iiE 13D T 70,

Fio, BATHO FREOBIEIZEBIE - BRI - BREfi72 & OB OB AICKELH 5 H
HEZRBMECTH D720, TEEN TS THo7e b LTHHE— i~ B CIXEE o B ED)
MBI DI E Y | EIEGNC KT 2 LR O TIER) N2 —  OFRITHEE LV, Dimitrijevic
HIZL D, xR O 2 M2 BLA T 2 2 & THOE L7z PRSI TRRO IR E) & BT 0
ATy B ZIHEE L TR O R MEE PG TE /2L I ENS, b FO 2 L ~L
(2 LD FHRERHRR N S D AT A3 2 < TH FRISHITERO JE IR AR & J8 42 S & D i b (G
BERAX X2 —Z8 A2 - spinal central pattern generator, CPG) MEET D Z & DHEREIN
7o DABE, @ E A RETMEE 1T L CTHRREMRICESA AT, BATHRO AT v B0 7E)
EEFHRTE I, BITHOBEMF O FTRORH LAEE Lz LW ) #iENRH D (Gerasimenko Y,
et al. J Neurophysiol. 2015., Gerasimenko Y, et al. J Neurotrauma. 2015., Hofstoetter
Us, et al. Artif Organs. 2015.), CCEOARILE LT, EXHNKIC L 2 TEE) 7 — &l
L TV D FREFIREEIEE OVEME L, FHES =2 —n 7= DU 7 b— b A 2 MR LR
BEINTND, LLINSOEATHIFETIE, RIBIRED T RE AP E T2 W )
ThY ., Fx OBEBIFFIERORBRNOT DL WK CTH L, ZOESAE A, ERIELT
IZ WRESRNRICE X M2 5 2 & TRV AE 522 Z ENTE . LR TR AT
AN D ATREEN B 5,

BT, RSB #  2 BE AN 2 B CRESURIBCEE E A3 ML S, F 72 RRFRERG ©
x5 L oI B S vTofies UL ARSI EEE  (Pathleadere, IFG, Co.,Ltd.) 2L
7o AMFZETIL, Z O3 2 F O I FE B OB A2 R L, B cirbiiz st
ITWFSE & RIER DN R 2 MG L7242, K0 SREEIZHRIIM L 72 BR OBV RMRGE, K OB TR~ D
A OMNCLIENnEE T,



2. WHEORR

1) ELAY CHBEMREZ RN L, STHRICORNBIZENH 7= & T 5 5T 2 BESIIY
TERBR L. FRRORRNG DD DR T 5

2) RITED 1) ORI LIROFEEZ 5 2728, EOX I BRERN/EG LN REEL, &
ITHRICR T DB OB /250 E 20 5 2M2 T 5

3. WDk

2019 4

TR A R ICESANE T 5 Z & T RIS TR O TGS & BEES 2380 72 & v ) 5
1THFSE (Gerasimenko Y, et al. 2010, 2015) DIBFEERZIT-7-,

SRITEFE & L, A THE RAOMIBMZE L, A— =~y F7 L— A2 LY B TR A%
T - fufar L7z, WA RO SMARS; . RBR ZBERS . RCE 5. WERE M NAREE O 5 FE 1 4 Fdk L 7=
(MQ16, KISSEICOMTEC),

Th1l ORRZGE ZHede K 5 ITHECZ 2 >OEM ALY (BRI EEEE 2cm) . BRI L 72, FREERE
R BT, TR OBEHES)R X OREX _EO SR Z itk Uz, HIRIRE O ERIE, xt88 7
FBANIKIRICM R 9 D & Uiz, FEROJIEF X OGEEk %, Th10, Th12 ORZEE 27,
Ikt L7,

2020

TSI 2 R AR C 1B & % | 2019 SR & RIRR D SEATAITE D IB FEBR A B 3 2 i BRITAT o T,
R OFR L LT, ERFME Y A AL ST Wie), JETREZ TR 72 2 &2
ARECTdH D, F 7o, BEKRMILEE SRR O BRI B 72 TR 2 5} G2 0D B I ]G 2 A BEH 72 < | IR
A INVONEEEZ D2 CREBIZHEEN 2 EZ D 2 ENTE D720, FIBTRE & & &Il
WIS 2 HAE L, FEBRZAIT -7, BKRIEEEE T Pathleader 36 L UN magstim Rapid 2
(Magstim Co. Ltd.,UK) ZfEH L7,

2021 4
FATIIIE L REROFERNFONZ2WEKR & LT, BIEIRENELE R+ THD & L, HHRED
TRROBAETHFENRE 2 bicled, TROBEEE A ER LT,

2022 £EJE

RIGEIL, R B84 (FF#s 25+2 7%, &5 170.3+4. 9cm, {KHE 63.7+9.7) & L7-, kI%¥#
A E OB & U, 1ERK L7z BB A L Cili P& fafif L7, Thll & Thl12 OfkZet
O], Th12 & L1 OBRZEE O %, BRI EEE Pathleader & magstim ZfEH LT, 30Hz, %}
LM A D 2 /K OME TR L 72, R+ oo B i E &) 2 B EAEAT 2 8 KinemaTracer
(KISSEICOMTEC) Catdk L7z, £7=. W FEEOSMALR,, KBE “FAM . AIISE 5. BERE PN
SHOLEX Zieek L= (MQ16, KISSEICOMTEC),

4. WFERE

2019

B RRSEEE DR K J1TH D 30mA TR L 72RO 8 OFLE 13 Numerous Rating Scale (NRS)
1X3~4 THY, FIBEENMZ D DIRKRKBELY L/NIWHKTH 72, DO, THRRICBEHEE



3Bl shd, HEN EORISbIELNRN- T,

2020 4

AL & Pathleader DA THEMHFE LA L TH ., SLATHIIE & RO RIZE O
RoTo, —H T, KD IROBEEIA FTREZ: magstim ZEH T2 & | BATHROZZ BIER) Clde
WH OO, ] FEICHTEEINE U, BIENEEINAE U 5 2 & 2SR T & 7o, A% ITREE AL A
72 E ORISR D E B R HMFNMETIZEE R T2, £lo, TRORG&, HRfiTiEIC X > TS
MBIRDZENBRDI, FTRERMT DO AL, &, TRk b45%., it 5,

2021 4

TR U 7o 2 O L R 1 4 1S%E L Comagstim Rapid 2 % W72 3 BRI & 3K
B & ZAH IRMEL L LTG0 AIERERHE ORI, BRI TS, TRl Ty i
THPUSD R DIV, FATHIFED & O 7p )i & iR 248 0 IR BATAR O S B Tl e o 72
bOD, FRNYPELII,

2022 FEJE

8 DKRED H B, magstim THIK L7ZBRIC FRICR AEEBN DB S NT-ON 24 Th -T2,
ZD 24ITBNT, W#H &b Th11-Th12 ORI CA AESE A E U, 1 42° Thi2-L1 B ORI T
b4 U, ZRRSAORIG LAV TiE, Wi RS FIRFI AR RS 2 RS o 7203, 28 H.
HEE A U Do 7z, Magstim (& 2 FEERED L, RIS 35~60%Td -7z, Pathleader |Z
L DR TIL, BRI ORKE ) TR L7222y, RAEB 2RO TR R ITW 2o T,

RHIEENAECTZ 2 1L ZOM 6 4 OFE, FE, FREICITEWVTR S HERIOREIC L DK
JEDENTRo T2 B R T2, £DH AT, FREMMIC LV ZAEEBHZE LI ELH7-010T, &
HIEFE DRI N VLI THDH V) T N BN ST, FATHFRICE W TS, [AERORE T
TR AR FER S U 7= DI 8 O 1 EIFLE (Gerasimenko Y, et al. J Neurophysiol. 2015.)
EME LTV DS, PR BB IS 9 5 72 OIS SR O F BEAMANS & D B DA B 5 )
T DMEDR DD,






