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[ Abstract] Objective  To observe any effect of repeated transcranial magnetic stimulation (rTMS) in the
treatment of diabetic peripheral neuropathic pain (DPNP). Methods FEighty-six persons with type 2 diabetes melli-
tus and DPNP were randomly divided into an observation group and a control group, each of 43. Both groups were
given basic treatment to control plasma glucose and blood pressure, while the observation group was additionally pro-
vided with daily 10Hz rTMS of the primary motor cortex ( M1 area) of the non-dominant hand 5 days a week for 4
weeks. Before and after the treatment, pain in both groups was evaluated using a visual analog scale (VAS) and the
Patient’s Global Impression Change scale (PGIC). The motor conduction velocity (MCV) and sensory conduction ve-
locity of the median and the common peroneal nerves were also tested. Results After treatment, the average VAS
pain rating and PGIC score of the observation group were significantly lower than the control group’s averages and
those before treatment. The observation group’s treatment effectiveness rate (79.07% ) was then much better than that
of the control group (23.26% ). After the treatment, the average MCV of the median and common peroneal nerves of
the observation group (47.65+1.94 m/s and 46.98+3.26 m/s, respectively) were significantly faster than before
treatment, and those of the control group. Conclusions rTMS based on routine intervention can significantly relieve
DPNP and promote the recovery of injured nerves, bettering diabetics’ physical condition and life quality.

[ Key words] Transcranial magnetic stimulation; Diabetes; Neuropathic pain; Nerve conduction veloci-
ty; Life quality
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W R 1 5] B it 295 B 59 ( diabetic peripheral
neuropathic pain, DPNP ) J& 1 R I J& Bl #2529 2% ( dia-
betic peripheral neuropathy , DPN) [ #5 % WLl IRTE X 2
— JEARSCHTEGE T, BRI AR h DPNP (S8 % 5
15 53.7%" " 5 JB A 32 PR LR 2 8 i PR A X A 1Y
Frek F R MEP R s i B T R R AR T BRI
BEIAET AR TG R B XE DPNP I9YA YT H AR
LR AERF MU IR AR | 2t LA L B i e B 4040552 E
MBEIRFRIFA—E BEZEf# DPN MR , I PR 2 R it
JiR 24 TR 2, BB 2R 25 ) 2 HEAT DPNP BURAYT
EAE P DPNP f 35 13 B 00 36 97 B9 3 78 5 00
30% ">, W PR AR5 I R A 22 A 80 IR YT T B

T 2 RG] 3 (repetitive transcranial magnetic
stimulation ,¥TMS ) j&— % 2 T Al | Zy 5 4E 10 2 )8
FB, BRI AE 171 F T R B BT 7 A OV,
L, BESUAE B2 S 280 gl A LA, DT 532 e Mk oA A5 %
MR rTMS B R EH TIRYT — Lo g
B ITAERBAWITORH TR YT 2 M 2 R
W AR SRR P PR | = SO AR S AR N
IR (EEE UL R v TMS §677 DPNP Il R GE . 3T
I, ASAFFER A ' TMS Y377 DPNP X —Ff7E SBFRHA, Of
WUEEXS HPLIRI 175 B A 00 B A2, RAGE AR

XMRE5FHE

— MFFRXT 5

I 2017 4F 9 H & 2020 4 9 HWIRIfE R BEiAY7
) 86 9] 2 HUHE IR J% A I DPNP B 1E A5 4 4,
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(1) 2 AUBE PRI 12 W bm v S (b 2 AUBE DR B 36 4
Y HSET DPN 2 WibsifE ; @ & Bk i 21 & A
IK-<8% ; QP 28 iy A BEAG A i /R ROMI 8 IE i 28
et HEappgrh 204 2 488 2 SRU Bt R
BBV s DFAAE BAPIR IR O i Bl e i 4 il e
P, LR 2 it R 6 N H , 225 EIRITRICR
ANEE; & ¥ M v A L 1 2R (visual analogue scale,
VAS) W43 4~9 43 @ ALLHTIAYT DPNP (254 (54
S P BRI & T R 2T 4 J OFE I > 18

B ARIT R E HAERL AR ; @ BE X AN
HIGE 2528 FG TR 4

AR HEBR PR AL S . DR 1 BURE PR SR A R iR
SRABE IR ; @ TEBE PR 2 I RAE s @5 IO il
JiT A AR T RE R AT RS OB AN B E B A
A AR 55 s ORRTEAT A v i 400 5 i 72 25
HORK e 22 2R G I 5 (AT 25 ) T HH S0 s T o @1
A G R R 2R SO O S E Sk g
S Sk S AF rTMS R YT AR R IE ; D22 I B FL A
2 @D B R 5 R Pl 25 78, 250 A 7 i A
FE ASAREFIZEAAEAE ; OFFENT J) ) B T ey
MARERC AR YT 55 . ADTFEIRII 20 f 8 N R EEBEiE
B2 LT[ 2018 £ (57) 5 ] .

R HIBE LR 200 b 3d J % 53y WL 20 Jonk i
A, 43 B, 2 dLARE TR AR S W IR e e
DPNP Ji#2 25 i 4% ( fasting plasma glucose , FPG) £
J& 2 h Il B (2 hours postprandial plasma glucose,
2hPG) | Kl b 1ML 21 28 F ( glycosylated hemoglobin,
HbAlc) KARTr 25— BVORMEOL (FRIL AR 1) 4258
TR, R B ) 22 7 4 JC ST R R L (P>0.05)
HAAE,

ZORITTE

2 HABE LG T T T8, WSS 2H J 8 e e B il
EHTEL CTMS 3677, Xk B2 DA DA R 36 7, BAR
=y R Rr (1 N

LR B0 AL R 25 WG T OB DR TR
FRABFN T, AR A O K- TR 7 %
¥t FPG F% 1l 7£ 4.4 ~ 7.0 mmol/L, 2hPG ¥ i 7E
10 mmol/LEAN | 25 3 MU /K VR, DUIAS ] e R
SeRENE 58 4 B A T L, DR I 285 W 1l
¥ HI7E 130780 mmHg VAR, &4 5835 WS Ifn e 428 i 7
150790 mmHg PAF , #FFT ] 2 2 8 F 4R Fp ) Se iR
7 DPNP (U5 Rh2R MR A, 2 4 By FR B
(vl — o7 FRUMAR 26 B vy MM b K
VB IFRE BOFRAETE L, I8 AR T D7 AR
S, B R Y VR S 3 Bl R EE R R (K Ak
B RN ) FB, SRR R T A R

R AR 2 4B EH ORI D B

A5 % PR (1) i PR DPNP i FPG 2hPG.
B’y (% ,7%s) (4, x+s) (4 x%s) (mmol/1,x+s)  (mmol/l,x+s)

B 43 23 20 58.32+2.01 10.42+2.38 1.1220.28 6.82+0.57 9.11+0.53
X} A 2H 43 26 17 58.41+1.98 10.51+2.40 1.15+0.26 6.83+0.55 9.10+0.51

g3 g HbALe _ - féﬁ“?’i%( WJ>+ _ —

(% ,x+s) Jin s T B AR B R B A [ed R INE A

B 43 7.25+0.63 40 19 36 38 43
X HEZH 43 7.24+0.62 41 18 37 39 43
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1 BIREHNAL S 8 IR Rl 7EIE 2R 7 i S
& 58 3 B {H (resting motor threshold, RMT) 7K
R H Keypoint4 L 355 A& B A A, B e T IC S
R T OCFA TR0 R LU Ak | 25 2% A T 4R
JENUNLRE SO (BPESGRAL ) | Ie Sl 5 S H
PE 2~3 cm; ¥ 8 FIE Lk BB WA 8 35 W Pz Bl B i IX
(M1 DX, R0 B DA 209% fie KB o 35 32 i 4
BRI 5% , H 2 10 WSR2 /04 5 IRRER
RAR FENAZ B35 & B A MR > 50 WV /N R
BERIAIZ 4 RMT | ZEHERT (TMS 3R YT I & ek
] VA= % 9 € VAR v b ik v == [ v X 1S BRG]
Foz gl Bz IX (M1 X)), 0 2k V8l 5 R0 3 vy 2 T
MY, BRI %R 10 Ha, BETRIBLSRIE Jy 80% RMT 7K
BT HNRFERIL 2 s J5 TRIER 30 s, BERK ol AR
800 Y, BEUIAY £ 2 21 min, B HYRYT 1 K, ELHA
J7 5 d b 1 ATRR EYT 4 TR IRy I U)
BRI BRI W R R R VR
I ARV EE AN S B AR YT . W IR R T
W2 TBRBERNBGR ST , BEAREER AL S8 S 7 e R WL
. AHIRY T INRE R 5 R R T

= T RONER S b
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[l 0~10 43,0 43375 Joifi , 10 433 Jo ik 252 11 ) 54
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AWFFEIIFIT BCAER AN T « e R E M —— B EH K
IR S8 A TH S IR G ——VAS PP BB YT TR IS =
75% JEPIFAR K ; HE G fR——VAS T/ BIRIT R
FREAIR 50% ~75% ; 215 R ff——V AS T BRI I
1% 25% ~ 50% ; A & fiff——V AS T 70 B J7 i B Ak <
25%EL RN

2.1l R IR B 2 37 ot o PPl < 8 T AR R EN G
R4k 1 3 ( patients” global impression of change scale,
PGIC) , %R F MR YT 5 B AR &
A3 B SMA RS AL, HOMEVE R 1~7 23,1 23 30R
SRR AT R G, 2 or R A AEIR R
I B R AT BTG, 3 70 SR RE IR AR 13 Jo e W A 1A
4 RN BB RIS BT TR, 5 i RR BE
AR IR, A= 35 B R HE A2 40, 6 0 3 B IR AT
BT I, Az 6 RS2 4, 7 o R A AR B R
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3L ARSI - e ] H A7 MEB-9202K %!
WUHLIF K FLAS SR £8 38 1E v b 28 JHE B 280 Bl
T8 & (motor conduction velocity, MCV ) M 345 5
J# ( sensory conduction velocity, SCV) . % K 25 78 & B
M A B R N HELT (R R — b A B SR ST ) A
DR AR 25 °C BRI EE 2 32~ 34 C (B
IO RME S RTINS  EE4T MCV R DU i), 21 R
WAE R s e 225 B, SR v AR VR SRy B A, K
ik 5a R 0.1 ms, BT 1 Hez, #7318 2~ 10000 Hz, 2047
A1) 50 ms , K20 A8 1 Ji 1 v 4 28 R0 T i Bk A A 25
SRR ORI Sk i, T3 MCV, TE#EFT SCV £
DB, 5 T F AR A sk B 225 Wi, Bt R A Ay
VRN, 2 T 306 ) A 2 A% S ARSI 2 | 152 T R K i
SREE /N T 20 mV, O A 1 Haz, J0RE 28 (R
0.1 ms, 77l 20 ~3000 Hz, Kl (25 b E b 28 0
TS HE R R RS TR, IR SV,

4. BN B4 A« 0 SEBF ST S ] 2 2H AR AN
R AN B, G4 S U & AE Sk SR Wy
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ISR W =R 7S

AT AR T i R LA (2+s) 2R, K] SPSS
21.0MGE #3448 20 B, A6 IR 28 03 A 1Y
THE ORI LR FH B AR AR ¢ K56, 4 18] L 3R
FHISTAEAS ¢ K55, THECFORE ( LB A 23 L3RR
LECR X Ki55, P<0.05% R 25 HA G #E X,

# =R

— JRITHT G 2 3 FPG 2hPG /KK HE%

TRITHT 2 4l FPG 2hPG /K V-4 ] 25 045
TR X (P>0.05) 53697 )5 2 4183 FPG . 2hPG /K
IR RTT R C I B 22 (P>0.05) , IF HIGYT A 2 4
#H FPG . 2hPG K- H] 2 S Gt 22 B L (P>
0.05) , HAREHE L3 2.,

ZIRITHT R 2 HUEBEYR VAS K PGIC W4 R

TRITHT 2 2H P VAS PGIC P44 ) 2% 1
TGt 2 B X (P>0.05) 5 1697 5 WLEE 40 18 5 K 0
VAS \PGIC PF43 33367 1 B v FE 2 BH i A%, 22 5%
YIEHAG % 2 X (P<0.05) , 1 % BB 43697 5 7
VAS PGIC ¥4 ¥I83697 B C I 84816 (P>0.05) , B
BRI 2, 2 EBEERIAIT RO IR 3, &
BE B~ 0T 5 WA RR N 79.07% (34/43) B¢
X HRAH A SR [ 23.26% (10/43) | W 5 45 5, 4 6] 2% 5
BA G5 L (P<0.05) .
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R 2 JRITHIE 2 4LAE FPG 2hPG B VAS T4 ) PGIC 43 HL3E (74s)
25 53 1%k FPG( mmol/L) 2hPG( mmol/L) PEIR VAS W43 (41) PGIC P43 (43)
WEELH
IBITHT 43 6.82+0.57 9.11+0.53 6.49+0.59 4.45+0.63
BT R 43 6.55+0.43 8.58+0.33 3.05+0.48 2.98+0.45%
pogiicEcl
VAYFTT 43 6.83+0.55 9.10+0.51 6.52+0.55 4.42+0.65
NEiDE] 43 6.67+0.38 8.63+0.28 6.34+0.62 4.21+0.51
S PIBITRT LR, 2 P<0.05 ; 55 5% BR A AR [ s 8] 5 oAz, > P<0.05
R3I AITE 2 HEBEEREMIG OB H(%) ]
28 5 Bk SR N 5. 22 fifp v B 27 fif 1% i K B
W 43 3(6.98) 13(30.23) 11(25.58) 7(16.28) 9(20.93) 34(79.07)*
Xt HE2H 43 0(0.00) 4(9.30) 4(9.30) 2(4.65) 33(76.75) 10(23.26)

T S IR R R AR LU, P<0.05 3 A 8% = (58 G K0+ ) S0 R Al 090 550+ v B2 2 e 91 e+ B B 2 0 ) / FE % B < 100%

)2 5 BTG E R L (P>0.05) 51697 5 WAL 4 &
HIEh iz HERSAIZ MCV 8547 BT B b (P<
0.05) , 3 HIGI7 5 g4l Likdize MCV IR B 18T
XTHRAL K di e 22 S5 ¥ B i it22 B L (P<0.05) .
IRITJE X AL IE rhpf 2 HE S ZE MCV BRI HTICH
B (P>0.05) . IBITIE 2 4 E I g JHE S
2 SCV HBa Y R G 84816 (P>0.05) , 3 HiRyT 5
2 HEH LR SCV Al 2= ARG F R L (P>
0.05) . H A% 4,

U2 41 E AN B N B

W HARIER LA 1 ] 83 76 B IR ' TMS 3RY7 )5
ISR AR, (AR B SRR 1 h JR BAT R R
FEARFE M JGSLRYT , AR B BIARE HBAS R N ,

Tt

AWFFREE R BN, M R H 4 TMS 3897 )5, H
PEIR VAS \PGIC P4 Y516 7 1 SOkt BE 21 8 28 A1,
IE Pz JHEEARZE MCV B8R Y7 1T M) BR 2 B f 3
P, SRR IR YT A ORI 835 5 T IR AKOF
FW rTMS 1697 7] 221 2 BUBH IR G &5 JF DPNP K
i mis sh i e R U A B T BN IS & Sk
TG

H Al SCHRFR B , v TMS 19 42U 350 55 O 8001 %
RN S R ¢, Lefaucheur AU i Z I gE K

%

B, 10 Hz vTMS 377 BEA SR M bl 2808 BRE PR JR
PIR ; Hirayama 25 HAS T R [RFBAL (045 M1 X BT
RS AMIIX S 5 R AR B X 5F ) 45 T +TMS
BT 25 5, R0 M1 X238 97 00 [ PR A
BEARIX AL AR DO R F A TS 38
PRI AR X I D52 Bl B2 BT X (M) DA e AR
Cozma Z5U"V ST 2 B0 'TMS 0 B IE A B4 720 1 M1
X EAHHURAE . 256 WE A i 45 S TH 6 45 r 1
T2, ARWEIOR (TMS IO 2635 2 A 10 Ha, fill B 07
PEREAR DR EA XN M1 X,

Onesti 252 WLEE T & 480 rTMS X it 257 DPNP £
BHREITROR, KL 4] H 3 4 TS JRIT e HoK
A VAS PE5 8 35 B, 3278 S0 ' TMS 3397 RE I B 2%
fift DPNP FEE IR, 20 B2 ph 28 o R 3OR 3697 ] Bl
ZR PRSI IT S V), Ahmed 2513084 30 5] DPN £
HHENLAT M 2 41, 43 B4 rTMS FIZE iz o 22 e, 31384
R WRIRITHT G 2 IR VAS tErd a2 7
IG5 L (P>0.05) , 278 2 Fl )5 22 28 fi# DPN
BEEIROIT RO 2 AR ARAT 2GS S, an i
LU A 24 TMS /Y75, KR VAS 1143 PGIC T
Ay YEEIE YT MO BRI B R B, O T A TMS 28 fif
DPNP PR ABLG T GEALHE LA T 5 T 2 57 6 «TMS
REFE = SN2 2 12 ot 41 A ke FL e LA 3G 53 ] 98 1 | 0
W B ST B %A T AR I R AR A e R

R4 AT R 2 HEFIEPWE HESAE MCV B SCV R (m/s, 74s)
N IEH HE B2

2H 1 1

AL g MCV SCV MCV Scv
MEEH

ey gl 43 39.52+1.83 42.10+1.59 41.25+2.19 36.75+2.48

BITIE 43 47.65+1.94% 42.69+1.42 46.98+3.26" 37.69+1.89
i HE 21

JRYTHT 43 39.47+1.86 41.98+1.62 41.31£2.14 36.71£2.50

NELigE) 43 40.12+1.75 42.15+1.10 41.28+2.13 37.28+1.57

TE S PIRITRT R, " P<0.05 5 556 IRZH A [ [A] A5 L%, P P<0.05
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rTMS ]38 3 Bz o - e i 4% 5 3R 48 B HE0% e s DI e,
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I A 3 o TR kS L VR 2 T FL T Bl PR A
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rTMS RIE i N URPERT F oy~ 2 56 T g P b 20
TR FAF 2 o, A B TR R A
18 32 Ty BE M Fe B BAZ (functional magnetic resonance
imaging, IMRI) fF 58 & B, >R ] vTMS /EFH M1 X RES [
ki Rz Joe R Jz Jo IS 465 46 (G0 G | B A0 [ 5 AR &
AR X SL 254 5 P PR T A DIA 5T TS 1A
A REE S AT IR AL R BE A e
BEGT E M2 TC 4 AT PR AR DA SR AR L B
TSI IR A1, ' TMS i 5 558 AH 5% (1) 1% 25 B i
FEEEAAR A0 o A5 A5t A BOCE AR A B TR
R TE I — L G2

AN AT N R 4518, U0 Hosomi £l 144
(B 22 L R BB A 2 AL, 3 NS T f'TMS
PR RGN, 45 3R BoRIBIT IS 2 4RI VAS 3F
Iy W84 ; Kang 251 SR F 10 Hz rTMS 3477 #
BRSO B IR R I BB ACR . EA
IR 48 5 2 5 1 D DRI AT 8 55 40 S X T 25 1 o 22 2
PRI B AN [ G , BRI PR 5 i — 2D AR 1)

AWFIEIE K B, Ak DPNP H 4 2 «TMS 3397 )5
HIE s MEB M2 Mev B Bk, 5
Abdelkader®s " 238 45 JLHAR — 5, KT (TMS 3%
P AL ST RERIAE ML T BB rTMS & I Rz i
AR (A SR A T BOE B i 28 0T 1] B R A Y 5 I P
Hhn, AT b 224 I RRIK S AN 5T Kk
L rTMS figid o 98 15 i 28 0 1 Bl PR 4R A 2 AH DG IR -
TR Z A I 20 R4 A B TRGE M &
S EED)  Hirayama 251 4018 «TMS fiE 38 i 52 Wi 45
38 B H Ik DUAE 28 A LG B O AT S
DNA G B0 RNA %55 | T ik 52 45 e 22 D BE K &

25 b ik AR A5 SRR, ' TMS R Z2f# DPNP
SEE PR NS SZ W 2 DR A W ek B
1 ST i B R W, B Ry )7 i E
PRl R — 05T e, AR B AL
TEWZ AR AR AR A0 TS 1697 S 80R 1L
b RHEATRIA RS | J5 SLAF O A X RS R it —
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