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[ Abstract ) To systematically review the effectiveness and safety of transcutaneous electrical
nerve stimulation (TENS) on symptomatic diabetic neuropathy ( DNP). Methods
PUBMED, EMBASE, Cochrane Central Register of Controlled Trials, and Chinese Biomedical Database were

searched by using such mesh and text keywords as " TENS" and " diabetic neuropathy". Randomized controlled trials

Objective

Electronic databases such as

(RCTs) on the effect of TENS on symptomatic diabetic neuropathy were included. Studies were selected and availa-
ble data was extracted independently by two reviewers. Meta-analysis was performed using RevMan 4.2. 8 software.
Results
therapy significantly reduced the score in pain (SMD -2.35, 95% CI [ -4.24, -0.46]) and the score in numb-
ness (WMD -0.18,95% CI [ —0.32, -0.05]). Subgroup analysis shows that TENS therapy was associated with
a significant reduction in the score of pain in both 4-week treatment duration (SMD -5.37, 95% CI [ -6.97,
—-3.77]) and 6-week treatment duration (SMD -1.01, 95% CI [ -2.01, -0.01]), but not 12-week treatment
duration (SMD -1.65,95% CI [ -4.02, 0.73]).
for treatment of symptomatic diabetic neuropathy. More studies are still warranted to accumulate the evidence of the
effect of TENS therapy on DNP.

[ Key words]

Three RCTs involving 78 patients were included in this study. Compared with sham-stimulation, TENS

Conclusion TENS therapy is a promising and safe strategy

Diabetic neuropathies;  Transcutaneous electrical nerve stimulation; Pain;  Randomized

controlled trial;  Systematic review

i FR 95 J&) Bl #2299 ( diabetic peripheral neuropa-

TEH BA:510120 )N, il K24 B 58 — R B e R4 R (4 4
g S ) |, Pl R il B 2 E 2003 R (1R BREAR) TR
B i 585 R e PR (BB U )

THIRVEE  #eoat , Email ; dr. yan@ 126. com

thy, DPN) J2&4 IR e 0 UL L e e R OF R IE 2 —,
29 12.3% BELELWOBE R B 284 9F DPN-'
J IR R BB DR 76 P 4E K AT 3k 60% Y, DPN 3%
IR Ay 51 33 o 8y AR A P A e JE R R P e % i el R
A, IR 22 RSO RE BT RIRE , 5 B (BRI, 725 5 1)
HBE RN B R IRl DPN 20 R f 0k 57 16 e A



FRAE Y FIE 2 5 BEE 24 2008 4F 10 J 45 30 %5 10 1 Chin J Phys Med Rehabil, October 2008, Vol.30, No. 10 - 683 -

F20 . Ji5h DPN iR B3 1 AR 25k T AH 7 5
AR YT DPN RCHAH G I Ak 1Y 2% Tl & 3k 46 ~
137 {¢. 270, BRI IR YT SR 27% LA B B
PUMHRZ & DPN (1) — 23897 2500 (A BF 9T o
PUIARZ P I S2fif R N 2 50% , i IR & A= %
HIFi5 60% ~80% -7, 43 H A DH 0k i 32 1 430
12t AN BURIR 2 BT R 225 AR SRR
2 B AR Bop 2278 35 R A TR YT DPN L {H
ST AT

25 Jz #1122 B 3% ( transcutaneous electrical nerve
stimulation , TENS ) & # 28i & LA T 25 T — 2 JiR
F14) EEL 35, 30 3 OEL DR e 2 £ 2 1) KM 4% 3o B A 5 T
PR ARG N, TENS fig ik 36 58 IR s K B
F1Ay 2 LA 11 P S LA R o 2 SR A 1 T
FEL R TENS BEA R2E % DPN i3 iyda =" 1
WA TR H R A Z5 8 AT %A 5C BEAL T
MR35 ( randomized controlled trial, RCT) #£47 £ 4t v
B, 550 TENS 35775 PR 0 b ik Ji] B #2214 A 4%
PS4k

BREHE

— SCHRIEHE

(—) IARRHE

L. BFFESEAL . RCT, ToIe 2 75 2R FH 1 B8040 T B ek
(allocation concealment) .

2. WFFEXS B WE PR AR LR | S AR 1
SRR, PRI e 2 DPN i 2 A BR , & BB H
1EIRZIARIR

3. Tkt . TENS, X BRZH T LAA JCR0R1 % L 259
BCHAIRY T I

4. I EEFEAR IR DR 3 S AR B, AR UL
FER UG R SR TR, TENS (A R RO 5

(=) HEBR ARt

Ak RCT BT, BIFFE X AN 2 DR J] [l A 22 A
AR TENS, 80CR F T 4 7 v il i 6 6 e
(electrical spinal-cord stimulation ) A B Hy T
HIBFSE

(=) K ZR RS

Hi 2 44 PEA DA S AT SCRR A &R THE LR &
PUBMED ( 1980 ~ 2007 ) ,EMBASE (1980 ~ 2007 ) . Co-
chrane Central Register of Controlled Trials ( 5% — 1],
2007) ,HhE A W B A SCHR B R (1979 ~2007) , B
SCEHEELL “ random ™ 7 | “ diabetic” | “ peripheral neuro-
path™” _ “peripheral neuropathy” . “TENS” | “ transcuta-
neous electric” stimulat™ ” | “ transepiderm* electric”

. * . . . Vs
stimulat ™ ” | “transcutaneous electric nerve stimulation”
AY

SR FR A | P SCRCE LA AL R BRI R b
27 ARSI I R R B A
RITAF SCE 4 3C, 2 RN A bR o 5 HE SR s o - 47
ik

= BEPE S BURHE I

B 2 24 PP D0 ST b S 4 Bl BB AR B
BB H v L 1) (intention-to-treat , ITT) 43
M8 pn EEA T B i PEAY  JF 6 & A58 B O ik R

B HEARHE 69T 2H 5 0 IR A A0 T TR I ST ROU g%
FEAR A B AT TR AN AR B, 408 WS — SO U7
e

= Gt ot

Z: 8 Cochrane Handbook for Systematic Reviews of
Interventions 4. 2. 5" YEAT meta-23 47, R x> #EAT
SRR (LA P<0.1, T <50% MK IKIE) , #
TG B 2 S o D R T ] 5 000 A5 Y | R i D Sk FH B
BLRGON AR | %k J32 4 B0 H ] 1Y) 342 5 P 728 2R ]
TAL A B2 (WMD) | Xof J32 £ 487 557 AN A [] 1% 342 232
PEAS BER IR AL Y 22 (B (SMD) |, & $ LA 95%
Cl /R, Gili 4k H Cochrane WMEM$ZIEHY Rev-
Man 4.2.8,

# R

— JSCHRAG R

WO A G SCRK 14 5, P e sc 12 /L e 2
o BESEAR A R EL HEBR AR RE LG BRI R K
ARG RAE 5T SCHk 7 R . B4 7 g A R R S, HE
i AR I8 B 98 A bR oE B SCHk 4 R R0 A RCT 3 5%

[12-14]
o

AN AIER B RRAE

AWFFEG A 3 4 RCT, 78 % ik P DPN 3%,
TENS £ 45 5], %} 820 33 ], Horr 5 45112375 ( TENS 20
1), XFHEZH 4 51]) . 3 ASHF5E TENS 2 5 X iR 4
FESRLER [ ICHA B 25 5% OB e DA B3 S AR RRAE
Kt W 1,

®1 AWITERHE

o 7 Kumar 2131 Kumar 2014 Forst 21121
5T i
Bt AL B H H
RiEAL 7 i AN AT CEN R e i}
HUF 51
Hik BOH (B OWEGEES WA
#) )

53T B R Rt R

B mPE - - B

B 5K P Jc H




- 684 - F A B 52 5 A 2 2008 4F 10 J1%5 30 555 10 ] Chin J Phys Med Rehabil , October 2008, Vol. 30, No. 10

W 5 Kumar i{‘%[m Kumar %:]4] Forst i{%ﬁlz] E/\\TENS %% DPN %ﬁﬁ E/‘J‘ij\l% A
ERAERRE  C - S BTG 31 RC‘T YfiE 1 TENS i TTL‘E«U(“@ DPN J&F 3%
411 i, % 18 TR ARITENL,3 A RCT 2R I JC ORISR %t ],
— 414 1) Kumar %"3] 1997 SE) A58 B B 252 4 TR Y TENS
) 1697 ; Kumar 25411998 4E [ #F 58 o TENS 15773 12
B 31 23 24 J&, TENS 20 5 X B8 21 ¥ [] s 3 FH ) oK 8 K5 Forst
TENS 15741 18 14 13 21202004 AERYHFSE TENS JAIT 12 J7
P . ’ ! T 3 4% RCT R I TR R P55 0F 4 8 5,
k3 N N .
TENS A7 41 53 +4 59 +2 57.6 £11.5 i SMD H5 =# & . Meta 73 M 45 5 75, 78 TENS
VLl 59 +3 58 +4 59.4+8.6 TRITHE 4 SR BT, 5 X5 B ZH A L, TENS 241 5E o K2 7
ﬁ%ﬂ(ﬁ/j‘%) Hu AR DPN AR 35 19 R [ SMD - 5. 37, 95% CI
3 VLY PN
;f;iﬂ‘“ﬁfﬂ 1;2 1‘3’;‘6‘ gjj (-6.97, =3.77) 1; 7E55 6 J& I TENS 41t it 5 4
BT ) % fit 9K W [SMP - 1. 01, 95% CI( - 2. 01,
TENS 3437401 912 81 15.9+8.3 —-0.01) ];Mm7ESE 12 JAm TENS 4H 5 %R 25 7
xq‘!:;zzﬂ | 12 £2 72 18.4£11.0 TG L [SMD -1.65, 95% CI( - 4. 02,
DPN JH#E(H)
TENS if97 41 16 +3 226 - 0.73) J(E 1), N . s
i AR AL 2 +4 2145 _ VU TENS P35 £ 24 R A S5 LAt 32 UAE IR (4 175 1
FHTE Kumar 25"y 2 A5 iz B 36 60 JRR AR 25
" Ly " /Y A4 . Bl sk s " YAy N NS —
NS T e e Fft B WU R AT IS, Meta 430745 B 7%, 5
H mg, ~ H 2 N N N
30 min/d 16 J&: TENS + Fif 30 min/d BOR B LH AR e, TENS 2 BB 56 R A2 4 Hb k3% DPN 4%
KA S0 mg/d (A PR AC 25 H: A 32 00 i Bk [ WMD - 0. 18, 95% CI
16 ~20 J& . Fi> ~
*.:’Fabksojjg'/liﬁlj716 (-0.32,-0.051) ] (Kl 2), Forst %" fyRF58 R
ot ol B PR B BN A meta-23 7, WHIE T 70% () TENS LB H 5
29% [P R -3 F e A RE IR I 03 |
WEEAE R PO A e KR Y, RE AR, G
5 o3 L, TRV
N T 1 9% 3 /™ RCT H#% 32 TENS {677 1Y B4 ¥k H B
PERVF T (J)E——'S%%Gradcd 0-5 Graded % ;?ss aaj% 5 BN . Kumar 2804 58 4 2 Bl (5% ) A RE
= - 6-score _4 o r g
B T 52 B K AR AT B 3 452 2
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Review: TENS for symplomatic diabetic neuropathy
Comparison: 01 TENS for pain
Outcome: 09 Improvement in symptoms
Study Treatment Control WMD (random) VWD (random)
or sub-category N Mean (SD) N Mean (SD) 95% Cl 95% C1
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Total (95% CI) 3z 22 - -0.18 (-0.32, -0.0S]
Test for heterogenetty: Chi?= 5584, df =1 (P = 0.02), I7= 82.9%
Test for overall effect: 7 = 2.64 (P = 0.008)
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