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[FZE] B0 H R 200 (repetitive transcranial magnetic stimulation,r'TMS) i J7 A 56 4 14 & & 11 4
WIIT AL, FTiE (HTBETE N A 2015 4F 3 H ~2021 4F 3 H 3R EE 1236 19 56 [E #6551 4 B3 25 (American Spinal Injury
Association, ASIA) 7324 K C~D ¢ IR FE<6 A~ H ELINEITIEE TC 57 7 69 178 BRS¢ B a4 B & . R AL
B us K B 2 LB AN IR ZH 2% 89 i) W24 % RN P AR VASIA 238 A0 - T AR TR e i 25 S
(P>0.05) . % HRALLS T4 WURE A T B0, MR AR 41 AE X BRAT LRl L afE AT «TMS T30 (B HIRYY 1 IR B 5Kk E S
BT 10 /). A3 T TR A T 96,10 J& B, SR IR A6 MeGill 89 18] 4 (short—form of McGill pain ques-
tionnaire , SF=MPQ ) I % & i 71 2% 75 54 (pain rating index,PRI) . ¥ 5& BT 43 (visual analogue scale,VAS) 3t
SEPE R 48 X (present pain index, PPI) , H:H PRI 44 & 8% 3t ¢ (PRI-sensory , PRI-S ) Fl1# /& 2 (PRI-affective , PRI~
A); R MR Ashworth & % (modified Ashworth scale, MAS) . i it 445 25 17 45 %X 1l (walking index for spinal
cord injury I ,WISCI II).%& #&5)HE 40 32 #9743 (spinal cord independence measure, SCIM) P12 LK 77 #1 R %
11 5 2R F DU JR 145 B8 B 3% (Hamilton anxiety scale, HAMA) % /K 1 #0455 ¢ (Hamilton depression scale,
HAMD ) #F- 22 £5 5 HIAR 5 2R I f7 B {8 B IR 2 1 % (36—item short—form health survey,SF—36) 35 A= 1 5 & 5 >R
Tl AN 52 32 80175 %2 HL AV (motor evoked potential , MEP) 3% i | #t /.32 3 [ {H (resting motor threshold ,RMT) .
58 W4T FWHT PRI-S .PRI-A \VAS \PPI 3143 JC .3 P 22 % (P>0.05) , R4 T Tl 6,10 J& i S 41 T 1 B A (P<
0.05) , HOULER AT 5% BAH (P<0.05) . W4T T MAS WISCI 1 \SCIM 343 JG & 3 ¥ 25 5 (P>0.05) , 4+
B 6.10 JAmE MAS 3743 4% F T AT (P<0.05) ,WISCI Il \SCIM 343 & T T AT (P<0.05) , LWL 4L T 5 6,10
JE I MAS 43 Y8 F % B4, WISCT 11 \SCIM 343 = F X IR ZH (P<0.05), WiZH+ Hiiii HAMA .HAMD SF-36
PR 2 R 22 5 (P>0.05) , FRAL T 6,10 Jil it HAMA \HAMD 343 B A% T F B[ (P<0.05) ,SF-36 ¥4 i
T AT (P<0.05), HWLEE4H 6,10 J& I HAMA HAMD 3143 ¥ 4I% T X B 41, SF-36 143 =5 T % B 4 (P<0.05)
W 20+ BT MEP 3% 0@ \RMT JC & 35 Pk 25 5 (P>0.05) , WA 41T 11 6,10 J& iF MEP % i = F % I 41 (P<0.05) ,
RMT % F X5 BRAL (P<0.05) .S58 :v¥TMS T U AR AN 58 4 1 5 400 10 A6 4 40 200 BV A0, 418 w2 RO i Bz o X A 1k
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[Abstract] Objectives: To investigate the efficacy of repetitive transcranial magnetic stimulation(rTMS) in the
treatment of incomplete spinal cord injury. Methods: 178 patients with incomplete spinal cord injury who
were diagnosed and treated in our hospital from March 2015 to March 2021 with grade C-D of American
Spinal Injury Association(ASIA), disease courses of less than 6 months, and no abnormal cognitive functions

were prospectively enrolled. Using the random number table method, the patients were divided into observa-
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tion group and control group with 89 cases each. There was no statistical difference in age, gender, course of
disease, ASIA grade, and injury level between the two groups(P>0.05). The control group was given routine
rehabilitation intervention, while the observation group was given rTMS(once a day, 5 times a week, continu-
ous treatment for 10 weeks) on the intervention basis of the control group. Before the intervention and at 6
and 10 weeks of the intervention, the pain rating index(PRI), visual analogue scale(VAS) and present pain in-
dex(PPI) were measured using the short—form of McGill pain questionnaire(SF-MPQ). Among them, the PRI
includes the PRI-sensory(PRI-S) and the PRI-affective(PRI-A). Modified Ashworth scale(MAS), walking index
for spinal cord injury I[(WISCI 1), and spinal cord independence measure(SCIM) were used to assess the
Hamilton anxiety scale (HAMA)

(HAMD) were used to assess anxiety and depression; 36—item short—form health survey(SF-36) was applied to

muscle tone and lower extremity function; and Hamilton depression scale

evaluate the quality of life; and the magnetic stimulator was used to measure motor evoked potential (MEP)
and resting motor threshold(RMT). Results: There was no significant difference in PRI-S, PRI-A, VAS and
PPI scores between the two groups before intervention(P>0.05), while those values of both groups at 6 and 10
weeks after intervention were lower than before intervention(P<0.05), and the observation group was lower than
the control group(P<0.05). The MAS, WISCI II and SCIM scores between the two groups before intervention
showed no significant difference(P>0.05). The MAS scores of both groups at 6 and 10 weeks after intervention
while the WISCI Il and SCIM scores were higher than before in-
The MAS scores of the observation group at 6 and 10 weeks of intervention were lower
while the WISCI Il and SCIM scores were higher than those of the control
There was no significant difference in HAMA, HAMD and SF-36 scores between the two
The HAMA and HAMD scores of both groups at 6 and 10 weeks after

intervention were lower than those before intervention(P<0.05), while the SF-36 scores were higher than before

were lower than those before intervention,
tervention (P<0.05).
than those of the control group,
group (P<0.05).
groups before intervention (P>0.05).
intervention (P<0.05). The HAMA and HAMD scores of the observation group at 6 and 10 weeks were lower
than those of the control group, and the SF-36 score was higher than that of the control group (P<0.05).
There was no significant difference in MEP amplitude and RMT between the two groups before intervention
(P>0.05). The MEP amplitude in the observation group was higher than that in the control group at 6 and 10
weeks after intervention(P<0.05), and the RMT was lower than that in the control group(P<0.05). Conclusions:
'TMS can reduce neuropathic pain in patients with incomplete spinal cord injury, improve cortical excitability,
lower limb motor function and quality of life, reduce anxiety and depression, and help patients recover.

[Key words] Incomplete spinal cord injury; Repetitive transcranial magnetic stimulation; Pain; Motor function;
Quality of life
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HIEPE 9 A 2015 4F 3 A ~2021 4F 3 H 3B
BRI 178 BT R B . Hrh 5k
126 5, Zck 52 #; 4% 35.78+5.29 & (26~45
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0 Jieb 8 A 5 (3) 5 JF HA ™ E e Y B, R
FHBENLEC 1, W 3T 50 W ZE 20 T B4 4%
89 19, £ F8 AT — M BT T b 3 1 22 R (P>0.05,
1), HAE,
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90% . 20 A~k wh, EEAS AR 1.0~1.5s, AR
28s, HEZE 31 ANF A, B HIRYT 1R S IR,
HEERYT 10 [,
1.3 AR IR
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131 F| R A A B MeGill %% i ) &
(short —form of McGill pain questionnaire,SF —
MPQ)™! iz R I AL G 3 W, 70 ]y PR I R
$8 %4 (pain rating index,PRI)  #i5 B% fU PF 7 (vi-
sual analogue scale,VAS) 3l S §8 U (present
pain index, PPI), Hr PRI f&/&582% (PRI-
sensory , PRI-S) Fll { J&& 2 (PRI-affective, PRI-A ) ,
VI3 2 7R PR B
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(modified Ashworth scale, MAS)!™ ¥ #a40 14 17
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(Hamilton anxiety scale, HAMA) % /K i 41
i 2% (Hamilton depression scale, HAMD) 43 Jll #f
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H,
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Table 1 Comparison of general data between the two groups

W F 1 C4~C8/

AW (#) P A () ASIAZT 4% C/D T1~T12 FARIAYT
Age Male/Female Course of disease ASIA grade C/D  Injury level C4- Surgical treatment
C8/T1-T12
?ﬁ%‘fﬂ (n=89) 36.2546.12 59/30 5.82+1.68 38/51 61/28 29
servation group
K IR (n=89) 35.39+4.84 67/22 5.43+1.12 45/44 69/20 33
Control group
HE ¢ value 1.040 1.822
XAt ¥ value 1.739 1.106 1.826 0.224
P P value 0.300 0.187 0.070 0.293 0.177 0.636
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K H SPSS 22.0 AT S 25404, i
TR A B2 B AR, SR A
R E R, THECROR DB (F 4 L)
T BRI B, DL P<0.05 HERA ST
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FEN,
2 H#R

2.1 P4 SF-MPQ 45 T0 ¥4 A9 HL 4

Wi 4 T WiAT PRI-S.PRI-A \VAS PPI if-433)
T E 2R (P>0.05) s 4L T 7 6,10 JE I ¥4
FFHET (P<0.05), HEAMTFXHA (P<
0.05,%2).
2.2 P4 MAS WISCI I SCIM ¥4 iy He %

Wi 2l + WiHg MAS \WISCI 1T SCIM 4337t
i 2 5 (P>0.05) ; 41 T 11 6.10 J& Bf MAS

*2 FATHEE SF-MPQ &TUT 5 L&
Table 2 Comparison of SF-MPQ) scores between the
two groups before and after intervention

WML (n=89) XML (n=89)

Observation group  Control group

PRI-S #1:43 PRI-S score

T . 20384534 19.79+5.62
Before intervention

T 6 JH e @
At 6 weeks of intervention 13.25+4.50 16.634.39
T 10 JA @ )
At 10 weeks of intervention 10.13£2.35 14.58+3.86
PRI-A 74> PRI-A score

Jwg 7.69+1.82 7.51£1.96
Before intervention

T 6 JH e 0
At 6 weeks of intervention 4.38<1.33 3.65+1.39

90 10 J& 12 @
At 10 weeks of intervention 3.03:0.98% 4.241.22°
VAS#43 VAS score

T . 7.32+1.68 7.26+1.77
Before intervention

T 6 JH 02 D
At 6 weeks of intervention 419145 3:30+1.36
110 4 Gt ®
At 10 weeks of intervention 2.97+1.187 4.19:1.13°
PPII4) PPI score

I . 3.89+1.94 3.96:1.89
Before intervention

T 6 JH 12 o
At 6 weeks of intervention 1.87:1.60° 2.72:1.5%°
TH 10 15311272 25451407

At 10 weeks of intervention

WA YR T F WA (P<0.05),WISCI 1T \SCIM i
Sy TR (P<0.05); WEE4H T 1 6,10 it
MAS P& T X5 B4, WISCI 1T .SCIM ¥4 i F
Xf B4 (P<0.05,% 3),

2.3 W4T AT i HAMA HAMD & SF-36 14>
1Y He#

P4+ W7 HAMA _HAMD SF-36 11433 ¢
BEEZR (P>0.05); P4+ 6.10 &t
HAMA \HAMD P43 34K F T HiR7 (P<0.05),SF-
36 PE43 i T T AT (P<0.05) ; H WS4 T 11 6,10
JiBF HAMA (HAMD 343 #4416 T X% i 41, SF-36 1
43 T RIEAH (P<0.05,% 4)

2.4 KBz 24 ar P48 0 1 LA

P4 T HUHT MEP 3 I RMT 347G & 3 1 2
5 (P>0.05) s WES AL T T 6,10 J& B} MEP % ifi =
TXF 4 (P<0.05) ,RMT 1K T X 8 21 (P<0.05, %
5)e

3 itig

BRI Y, A B A R 200 (10.4~83)

*3 WHTHETE MASWISCI Il SCIM ¥4 L&
Table 3 Comparison of MAS, WISCI I, and SCIM
scores between the two groups before and after intervention

WEEH (n=89) XF BB 2H (n=89)

Observation group  Control group

MASI43 MAS score

AL . 1.060.34 1.05£0.36
efore intervention

T 6 JH o0 @
At 6 weeks of intervention 0.52£0.23"% 0.7120.19"
T 10 J4 U5 o)
At 10 weeks of intervention 0.43x0.15% 0.67+0.21"
WISCI I#F4r WISCI 1T score

T BT . 8.38:1.49 8.42:1.83
Before intervention

+H 6

12.49+1.76"2 10.67+2.12%

At 6 weeks of intervention
it 10 A

At 10 weeks of intervention

13.78£1.95"2  11.24%2.56"

SCIMF-4) SCIM score

F AT . 59.43+5.69 58.906.15
Before intervention

T 6 o) 0
At 6 weeks of intervention 76.67+8.267 67.33+7.821
TH10 M 80.38+8.407%  70.65£9.29"

At 10 weeks of intervention

T (D5 T Bl LAz P<0.05 ;@45 [7 B ] % B 41 Ho 2 P<0.05
Note: @Compared with before intervention, P<0.05; (2 Com-

pared with control group at the same time, P<0.05

D5 T H 8 P<0.05 ;@) [ i i 4 % B4 HL ¢ P<0.05
Note: @Compared with before intervention, P<0.05; 2 Com-

pared with control group at the same time, P<0.05
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ik b fil 8, S e i 28 ST TG L H AT, TMS FEAS 78 42
PEBBEI T B E T RO R, ARG 4G
7R rTMS X AN 56 4 M R 401 497 £ 2 A 0 s B
PEIR F Bis shIhfig v g R AR 1 R A
EUCEEM .
31 MR EMAR

P o B0 T BN R R P
T0%IH e & L M 2R BRI, R AT
il BE R K SRR PR, B 2 BURE R LG
I7 S5 O IR SR A, ™ R s ) LA R ) R AR L
il AT e 5 e e i) . RAE SN R A 4 Ay v

* 4 WHTHEFE HAMA HAMD X SF-36 iF 4 tb 8
Table 4 Comparison of HAMA, HAMD and SF-36
scores between the two groups before and after

intervention

WML (n=89) XML (n=89)

Observation group  Control group

HAMA 14> HAMA score

g

A ention 21.58+5.62 20.92+6.32
j;ﬁg wafiks o intervention 12.23:49372  16.89+5.137
2:[})?01?&521(5 of intervention 9.56+3.141% 15.35:4.327

HAMD¥-%+ HAMD score
ﬂ;ﬁ ﬁgﬁinwrvemi(m 19.84+5.39 18.49+6.56
;&ktﬁz ?Njfeks of intervention 10.26+5.08" 15.35£5.23%
/tﬁ;iol(zm}i]ks of intervention 8.17+2.16"% 13.634.827

SF-36 43 SF-36 score
B';;ifﬁimmemm 52.61£1278  53.79£12.33
j{tﬁg %Eks of imervention | 7317£10807% 65.06x13.58"
THI0A 79.93+12.177% 7117414347

At 10 weeks of intervention

T (D5 T Bl LAz P<0.05 ;@45 [7 B ] % B 41 Ho 2 P<0.05
Note: @Compared with before intervention, P<0.05; 2 Com-

pared with control group at the same time, P<0.05

SRR O SR AERIgN A 60 i 58 4 BN T8 4
PERBER R, RA rTMS 3697 6 )5 VAS i
I3 AL, Cao SERIXT 32 AN 58 4 A B 151 4
BE MBS Y TMS 697 4 J8 )5 015 2 B 1 ek
e ARG R WoR M T 1 6,10 J& B PRI-
S.PRI-A \VAS PPI /-3 2 RMT ¥4I T+ Hi dif &
X HEZH  MEP g w5 T W7 Soxr AL, $RoR
vTMS 7T 45 5 K B ot 24 A P |, dnb 25 el 4 i 01 1
B PR B 5 LR R E S5 SR ARAT  nT BE
ML 2 (1)rTMS J5y 388 ik v 0 8 mT s A i Bz Jo 2%
PERG R Fr i A0 20 R G VR A B I | 28 10 ik
D SRS TR, G2 AR (2) T Y G 2H 24
W D B P R (3) 49 B2 T T 5 A i
b S R N i T A S T e Ll RV = .
TRRBEIL , Ze P Im™,
32 THuzzhYine

M T RE 7, 5 ORI Bebf 2 Th g R A
I N BGz g g, T RGOS o) s ™ 55 e
A iE  TAEU KA 256 3l . TS 77 A 1 B A2 1
B 175 & M PN JB%NE LI L R B 48 T T I R R i
JBIE B X Dy RE , 11 B0 V6 7 AR WAL HRATF 5T
S5 WIR rTMS AT RN 58 4 P A B 0 1 B B 1
LD Jo PR AFFE H TMS BE 25 58 42 1 1k
ANGE A A P 7 12 S AT e, B2 = A 4G
SNRE 1, ZEIEDIGN A 136 B4 58 B BE 4 4

*5 WAHETWAIE MEP g% RMT Lt
Table 5 Comparison of MEP amplitude and RMT

between the two groups before and after intervention

WLEE (n=89) Xt HE 4 (n=89)

Observation group  Control group

MEP i (mV) MEP amplitude

T T

e 1.62+0.51 1.60+0.63
/_&ﬁﬁéj %Eks of intervention 21420497 1.770.54
Ifml;ol(zwzks of intervention 256+0.38%% 1:820.35

RMT (%)

Bl;ggﬁinme"m 57.35£5.68 56.93+6.82
X;Tjg 6wE,ks of intervention 52.1324.351% 53.67£5.91
T 10 )4 49.15:3.26"2  5526+5.38

At 10 weeks of intervention

T (D5 T AT 4R P<0.05 525 [l i 18] £ %5 B 41 L % P<0.05
Note: @Compared with before intervention, P<0.05; (2 Com-

pared with control group at the same time, P<0.05
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33 ARiEFE
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AR TR, TR R e R H R R R R
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WHoE 7R, A58 A MA S 0 8 H R TMS ¥R
I7 JE HAE TS A5 B 0 E M . Leszezynska S5
XF 15 BN 52 4 R 5 B 4 45 8 1 B 58 v TMS
HIT S A H B, WHO Az 3 5 8550 50 8] 28 45 2 3 F
Sy YIRS R R, T 6,10 AT,
WELL SF-36 P-4 34 i T T WAy Soxt B4, 77 &
WEAE R IE . T BEJELIA . AR vTMS JF R AR B Rl
HREW R AR TR T, AR B B BT
iz sh DI RE A 38 38 | P I DB EE | AR ) 422 08 A 1
i,
34 PR

A REW R T, S O D L R
FEE AR R kA R A TR SR 2 sh T
REFRAT | A T6 o B AR A B R T IMKA K Le
SESRIE Y R A BRI 5 R T 2 173 R RS
2% Kaster 5258 B v TMS 1 20 3 AR AE B &
(EE IR S I i S 8 1B A 0 A T N o
PE BN 58 4 PR A B 45 B8 N TS YR 9T R
HAMD HAMA W4 ¥IFEAK . So 4 B (Bf5E
vTMS 697 J5 B8R e 6 M 30 A1 0 £ 3 1 I 1 T g
JCHA kst | (H L IMAR TR A B 5 00 A A B 5
iR N, WEA T 6,10 JEBf HAMD HAMA
VRO 4T 1 FUHT SRt B4, $27R «TMS A
AN T8 A M BRI 3 B A 2 VR T RE AL .
(1) 9855 y=22 3 TR A T 1 K 2 A, K i e
JBT 2% A PR B BRI (2) T B ARCER VO U A TR

TARE 261200 (3) Bt 2 25 76 o 5 4 1= L2 sl ) RE
SRR, fRE . AR 28 A AR SRS B 22
fitt

BT SR BRAE - (1) FEAS BB/ AT) 75 RAEA
WFSEUESE 5 (2) LB 0] 4, 378 3007 R 75 1 — 2
E; GIrTMS IRIT S8 g — M, s /A%
A B RS AR AR

25 LTIk ' TMS AT 32N 56 4 P B 46 405 £
H PR B, R T RGE 2h T AR R AR I
R EMAS, A TRERE A AR
Tt JCEIER ARG R
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