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Functional Evaluation of Spinal Cord by Transcutaneous Spinal Cord Evoked
Potential Measurement and Multichannel Signal Analysis
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As a preliminary study of the spinal cord potential measurement from outside

the body, direct measurement on the spinal cord and measurement on the skin were performed using
rats and the waveforms were compared. We obtained knowledge about the characteristics of the signal.
Based on this information, we established an experimental system and measurement conditions for
measurement using humans. For the next step, we attempted to measure human transcutaneous spinal
cord potentials. The stimulation site was the sole, and multi-channel measurement was performed on
the dorsal body surface when electrical stimulation was applied. Since the amplitude of the obtained
signal was very small, the waveform was confirmed using the synchronous summation method commonly
used in EEG measurement. Finally, we concluded that the waveforms of electrical stimuli passing
through the spinal cord vary greatly, and that some processing technique must be applied for
detection and evaluation.



¥ X C—19,. F—19—1, 2—19 (58

1. WHEBHARZS IO 5=

WA iPS M OFFEREGTIER A~ OIS NI B D HFERREAAIAT DI, ARRIBERIE DN &
BEA~OFF R EmE > TWD, ZhIZmY, FHIREGORILZ B R 2 FEOFRER
WE L%, BUEE MW TIERERE, BEEEOWE» b BEEEWZHET 251 &
SUEBRR R B - MEGR OIEARIERRE 2 R 2 FIEE N H 20, HEERI & IKEE)»-
ZE U CRlli © & 2 FHEIMNL S TRy, 132 OMRFE L L TR BIMIC 29
BUAE DREITHE O BRUE 5 2 RS2 HEHI - B L, TR ORI R 2 (k540 b (KR T
R L 7G5O A TRUMICHIZVIEETE 2 EX L, LALIOL S REFT~vA 70
BV b A —=Z—DIRETH DO TIREEE B 2, 2T v o RVERKEESFHIE %
F v RVE BB FIEOBEIZ L DRk 2R LT,

2. WEDOHB

AWFFEN RPN BEE & T 25 AT A 21X, ORI EmEZ S L TS 5\ I
KR & fET 5 & BRI R T 5EER, B REREORNDMERECTHIETEZ S AT A
Thd, TORERIUTEY, T LOREERI 25 RN ED L 2 R RAIMICBIZE L, 1k
PERGR OHRCIEE T H O TEIENL TCH I ENTE D LEEX TV D,

INEERTLHEZOICEFHH L EFITRA LIEZAEETZ2BRE L CHNOEMMEBEN O %
T 2 E ST OFIEZHESL LR TER LR, ZOXIRARERFESEZEL GDREEND
HIE B OAEMH T 5 FiEE UCEE, #EIE 52 AWM FIESAFE ST 5, ABFE
TIHEFTDORMEZEEB LN L Z0EMZIGH L, AL OBFMENMNGHZERT D, 207
OFBEFRDOYEMERR L7 VA BEBERE L, 55N E8OEFEMRITT 5,

3. WHEDTTk

(1) 7 v MYEMAEKE DS ORFEFHFREFENGH ZAT - 7o, REBATHIA L7 #HEMIC L D EX
FI ATV, FEAE LB O TRAE Lo FMEN Z, BB LI CTRELZ 5
DT 77 4 7 EhsAZ AV CRRRE I J 0 EH L7, JERITIERVIRIE CTH D Z LB FRS
nizizd, RN OSOSOFHNZ 100 BILLE#Y R L, FEEINGEEZ AW HESRELZ1T -
TREEPERTELMME I DR Uiz, FoniRae AT, KK S OBAFH O
ATREME, W OFBNEIZ DWW TRHMli 24T - 72,

(2) FREENOLET 2R A T 2 HAT, 7y PEEICEE T 2 EMEE NS E- %
BREAT o Tz, BT 2 PRA WM O AR EICEE L, IR > TR 2 BUE O3
MR TE D008 9 DI ONW TR 21T o 72,

(3) & N OFREFHFEMN OGN AR Tz, WIEOGILT v b LR, RO ESHIRIC X
DICEDOFHTH D, BERHBITRIKICE A, REITHEHREDNECEN, romme bl
WFEEE DOBIICERE L7c, RHUGZE A REm U A3 1 3 Mo MR &2 DM CRLE L7z, #HHl
SNIZEMNFREN TH D Z L 2R T D720, il & (TEBROEITIC b EMLALE L
ClRIKFFHN 21T > 72,

4. WFIERE

(D TR LELEDIE, Ty MO DOEFOFHBNIFIETH S Z LB D bz, #OIRIE
IXYRD Z LN HFM L CEBER LG A I CIEFIT/N S o 7o, RIEINEIZ X
HHEEREEATOTNIEEZFHME L2 & 2 A, FHUNLE DK 1 & Fhi2 B A TREHANZ & D07
BNOOWRENRK 2D L5120, $-REEOERZHHVIRL TH B —27 OB Tns TL
ETHoT=Z D, FHIOFBRME LR TELEEXTVD, 6L, HEBEHIEEH
B ETERHIL7-E—7 BB & — LW Z 2o b, (KERmNL OFHNFRETH 5
ZENEEND BT, TR DEENTREE S OFHTIX, N RIE & 2D Z LA
SN ETHDTED, SHITHEDOEWREZEDITILS LR DU A% 5 MENE 2
YR

(2) K3 1EK 2 X fEM TSN TH D, oD EY, M3 —27 13X 2D
— 7 XLV EBERTHBEL WS Z D, PREYOEENEGEONTZLEEZD, ZHIZLVH
BEIZIR o T AGHCIR I 2 HEUE T & B A[REME S R ST,

(3) X4 @ Ch2 DD L HIZ, MIEBZAPLC LD & MFEARFRE D OIS OBINT RS L
7o BEEE TITEMD O OBEEHINIATZ 2o 7228, X4 O ChT IR Lz, BREMEDOISE
EE) &R RGO DORIE L lRd 252 L2k D, 16ms (TR 6D B — 7 BNIRE
WHTHDZENHRTED, 220 — 7 HEBFITAFZ2AIC S 2L R TH Y,



ZomENbbE MERE NS OFMEMOFHUIIHR) LI Z L 28T T D, 22 LE—
SIS T COBIEOB/IMECHRH L Z LA ERY, ZRIERFIC LY Tz isd
DR DM, BIRENZFEA LI DAL OB IZ L 0 F84 L 72 EALANEA LT % AlRENE:
bbb, & FbOEZEH LTI K ORHEIZ OV TR, BFEHIHAH T LBE LS &
REE R L TRY, ZORICOWTIESY =7 v b T DBAOREGBET DI FIER LD
BWHZIT) 2R EICIVWETE L LEXTND, EFHI LIcHFMEMN 2R L CFRE
DIEFRIRERNZHW TE L LT DO DIT b E%ITo TV FETH D,

Amplitude[ 1 V] Amplitude[ u V]

Amplitude[ 1 V]

3

_30 5 10 15 20 25 30 35 40
Time[ms]
1 7 v MESEFREARNKRREICRBIT 2R EMET
3
oL
l i /\‘\ _—
oh— |\ —l N~
T\ 7
| v
iy s
2 V I\\ -'/
\J
..3 i 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40
Time[ms]
X2 Tv MESEBEELNEREmICRT 2 FENMNEIE
3
2_
‘I I
-3 | | | | | | |
0 5 10 15 20 25 30 35 40
Time[ms]

M3 7w MR RIA RIS D F T BN



Channel2,7[ 1 V]

0 10 20 30 40

time[ms]
K4 bt MEEEEEICET DFEREMIEIE




2021
2021

22 (S12021)
2021

31
2022

(Shimatani Yuichi)

(20154263)

(32678)







