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HE. (BRI WECRHZ Wi (transcranial direct current stimulation, tDCS) BE-E R ONURERIE T IR R (non—
specific low back pain, NLBP) B IRITZL. [F7i5] 2017 4F 6 H—2020 4F 6 H, 64 fiil NLBP &N AARM T, FHHLS P4 .
o, 32 R B 20 5 e e S A D UB R TR YT (BEA4L), 32 BRI MLFLTY (M4 . HLmid s R X b2
B [GR] BAABTF AN ENY, HEFIGEIHFESL (P>0.05), AT ST EE AR LA, WA BREIRT RN
PEER TG FE L (P>0.05), BAHIRYTHH L EEEE RS THMA (P<0.05). i BEBkpby, T (9.34x
4.12) A BAAWE B8 TAER R KR R R BERTHMA (P<0.05). 1GI7)5 LBV FEFECA 4 VAS P74, ODI #5841,
OSI. APSI, MLSI B8 BEIA AT W3 R (P<0.05), JOA iF/r e (P<0.05). W HAIAIT G MBEV ST VAS iF
43, ODI $REUBEAITRT AL (P<0.05), JOA PF4r 35485 (P<0.05), ifif OSI, APSI, MLSI FEFRE SR RItHIL, 225
TG (P>0.05) . IRITRIPLLEE RPN 22 R TGI8 X (P>0.05). IRI74 . 1RITIE 6 D H BCRIRBfivinS, B
BH FRIER BERTHEMA (P<0.05). [4i8] 25 sl SR A A% 0 WU MR BE A A8 -l Re S M s JB A PRIk, ek
T BB A B A il ik

KB ARRR SRR, SRR, OB, A
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Transcranial direct current stimulation combined with core exercise for nonspecific low back pain / ZHAO Dian— zhao',
ZHANG Hong—yue', LIU Xiao=lei', LI Qiang', TIAN Shan—na', ZHANG Yao—hua', YANG Hua—qing, CHEN Rui’. 1. Department of Orthope-
dics, Beijing Rehabilitation Hospital, Capital Medical University, Beijing 100144, 2. Orthopedic Department, the 902 " Hospital of PLA,
Bengbu 233000, China

Abstract: [Objective| To evaluate the clinical efficacy of transcranial direct current stimulation (tDCS) combined with core exercise for
non—specific low back pain (NLBP) . [Methods] From June 2017 to June 2020, 64 patients with NLBP were enrolled in this study and random-
ly divided into two groups. Among them, 32 patients were treated with transcranial electrical stimulation combined with core exercise (com-
bined group) , while the remaining 32 patients were treated with conventional physical therapy (conventional group). The early and follow—up
consequences were compared between the two groups. [Results| The treatment period of the combined group was shorter than that of the conven-
tional group, but the difference was not statistically significant (P>0.05) . There were no adverse reactions during treatment without a significant
difference in treatment compliance between the two groups (P>0.05) . However, the treatment cost and patient satisfaction in the combined
group were significantly higher than those in the conventional group (P<0.05) . All patients were followed up for an average of (9.34£4.12)
months. The combined group proved significantly superior to the conventional group in the time to recover previous work and recurrence rate (P<
0.05) . The combined group got significant decline in terms of VAS and ODI scores, as well as core instability parameters, such as OSI, APSI and
MLSI (P<0.05) , whereas significant increment of JOA score after treatment compared with those before treatment (P<0.05) . By contrast, the con-
ventional group also got significant improvements in terms of VAS, ODI and JOA scores after treatment compared with those before treatment (P<
0.05) , however, remained unchanged in the OSI, APSI and MLSI (P>0.05) . Although there were no significant differences in the abovesaid
items between the two groups before treatment (P<0.05) , the combined group proved significantly superior to the conventional group in all above-
mentioned parameters at the end of treatment, 6 months after treatment and the last follow—up (P<0.05) . [Conclusion] The transcranial direct
current stimulation combined with core exercise does effectively relieve pain, improve function and postural control ability for NLBP.
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4 5 PEEJE  (non— specific low back pain,
NLBP) & —Ffiig 5 52 2% 1) % UL AL PR i 5 R S i
AR FEI B TEATR . DhRERERT, IR TRCRAME
IWHAESE R, AMUTEZRATERYY, X8
H R DR U A RFSE R Y], NLBP &
R e JZ IR A B K GE Bl X, AR B R K
URRIERGE K2 | s s I B RS R E R A
AL, 3 O VR AR I8t B T UL Y iR
PET R, DA S SO R 34 il 1 BE T FRAIG - 77
TR S i O AR 2 T U O IV 2 98 57 SR 1
AN, A NLBP R AERTEAE R

2% fi B, ] 0 (transcranial direct current stimula-
tion, tDCS) & — R F 55 L I 930 iAot 2 4 i
T30, $EE ARSI 2 TT 24 ar R I To R A 2 4 R
EBT 2 0 T PR . Pl 2 BORS pi 4581 3R
7 70 R DCS P R IS S X R T RE,
RO WURER) S AR, AT G VA7 S e i il e
31 A% VR R R FT DA 3 G A O R E &R
Gt , MBI WURRRGS AR LG AR, AT il
NLBP [ B "o H Al 5¢ T B iDCS 377
NLBP (3 (58l iR WA R iDCS B3 4%
O U NLBP S35 T RE A 2 H 45 1 6 52 Ml 1) 4
1B, ARWFFGE N NLBP B AP . DIReRfs e
Rz ilne gy i B, #R1F DCS IR G A% AL
SBAIAYT NLBP B IR IR T AL

1 HAREFE

L1 A HEERbRE

WARRME: (1) £F4 NLBP (2 WikrilE . ¥T 1 4F
O BRER 12 U R XN R, PR )
=3 A, BRMETIREZ LU EED 3R, A
PEA T BORRAR B s (2) AR 25~55 B
(3) 34 KA I A e AU DY 73 (visual analogue
scale ,VAS) 3~7 47

HEBRBRE: (1) BIFmEHERIRE I R E R
geph; (2) GIFHPEPERZ 2l siitEnze; (3) A
OB TTERCGIRYT s (4) AR RIER
(5) FHEECT BESHWIE, arE A&
1.2 — BBk

ABESE R AT HEVERE Y, AIA 2017 4F 6 J1—2020
6 H T EHRERIC A IR ALt B B B B RH2Y T I
NLBP &5, o4 ], Hrh5 30 6], 234 #i, %
MBCFRER A Z 5 E WL ARG A (n=32)

UL (n=32), W ML4H I I H BT AT IR YT,
WA 2 2R FH 22 Pt e OB S A O UBR R EA TR T o R
FEFME . AFHE . BMI, BMD ., JFRAY 22 53404
2R (P>0.05), Wk 1, RFFEAEHERK
MR AL SRR BB B DAz, A 2K
HEBENERES.
1.3 JRJT Tk

BEA 4. KA DCS B G 80 WU R . 1DCS
(DC-STIMULATOR PLUS Lt HURIAS , 7E[E Neuro
Conn ~w]), W HAR AR HTE AN 35 em® (5 emx7
cm), BEULHIRE N 2 mA, BIIEITHE] 20 min,
PHAR F B B 22 M1 (€3, [ BR 10-20 g i )
KL, B A R & T A ME B (8 1a) . RIBEOT
RIS RIS A FELIAE 20 T TR b, sl S ORI
Jnal s b A2 A AN S . 1 Rd, 3 iR, Sk 8
Jilo U NUBRERALSE (1) PGSR 32 i
VUi, XWF8E, —MFaE ST, 55
— MR B AR R S KT T, R RE 5~10s (A
1b); (2) PRSI MEML T, S22l BURN 2
SR R e S B, PR S, SUEA
FUEAR T2 T, MU RIS, PR AR i
IER/NNIVAS 4 5 NI = N 914 S el R ST S
10~15s (&l 1c);s (3) EEINZR: 23 BOFRM
sl , BTk, BENUICE KR AR 2
I, PREF5~10s (B 1d); (4) BFaligs. Hom b
A, WEsaah, B Ao, s . |, S
— L, AHF25~30s (Bl le); (5) MRALAE MR
W2 52l B I RS, sk
MERAR, RAEHE R R AR S et R, — P —1
FRTE 10s Zoh (K10 o RO NUBRERBUR A 1 0/
d, 3d/8, ELIZ 8 J, YNGR AR 52 105 E
AR WUy Bt 32 R BE T Y 4K

WL : R 0T, AR R DL
HRLIRY T . TR AR YT BB YT
L4 PFHrTEbR

ICKENR P IIBORE, BT T R
O RSN | WO e S R . R TR L e Ao
fATFE4r (visual analogue scale/score, VAS) "' Oswes-
try DI RE B fit 45 4L (Oswestry disability index, ODI) "'*
PRI SMIRENS O o SR Biodex Bl 25 I 3%
(Biodex BRJ7 RGLA ], M) HATah LRIV
filio BT G ARXS AP BRE 200, AR E K F-A
4 2 I AR 24 Sl I A2 3 A R AR R E 4 B
(overall stability index, OSI) . A J5FaE 5 %L (anteri-
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or— posterior stability index, APSI) M 7& 45 %4 %2 45 %4
(medial—lateral stability index, MLSI) , % {8 B AL %
WIS Py
L5 it Erik

KH SPSS 22.0 Gei T A A IEATEAE A . T
Bl & 25 £, GORMR RGN, PIZLE] AL

B g, 5, 35%, efemtelin, 172 MRk & 2o IUBRIATT  la: 503 (1DCS)

KIS AR ¢ K06, 2H PR A] S BRSO
ZoHr, WP HECR A LSD ¥ YRR AR IES A
BF, SRABARG R . THECRBER A & K50 58 Fisher
Kk . SRR P AL LU BCR H Mann—whitney U
K55, P<0.05 NESAGIFE L.

1b: PO 5 324

5 Lo PARCHEUIZE 1d: BRI Te: BFCUIZE 16 BRI IIZ

2.1 FUbghR

PRI IR LR 10 BRA4LiAyT /N T &
Hal, HEFELEITFEX (P>0.05). HIFdfd
BB AR LA, LSRN 22 57 050
R (P>0.05) . A ZHIRYT 2 FH K B 3 i B
Y E S TERL (P<0.05),

22 FEUIESR

FT A BB R TR SE AU R NS, 3K
Ui, BEVIRE 6~12 1 H, K1 (9.3424.12) 4~ H .
WMPE RS, TARFMEA.

BEUTTOR LR 20 A LLIRE H & TAER A K 2
R B ER TR (P<0.05). 1GITIE MBEit 2
TG4 VAS P74 . ODLFE%L. OSI. APSI, MLSI £
FEFREELARIT I B TR (P<0.05), 1 JOA 1143
WER G (P<0.05) . HHLALIA YT I K BE i F
VAS P43 . ODI $58UBA YT A b F MK (P<0.05) ,
JOA PF43 i F 84 (P<0.05), 1fif OSI, APSI, MLSI
1368

RERB ST, ZRETEITFEL (P>
0.05) o Y7 ATPIZL L3R4 bm A9 22 5 B D0 e 2 1
(P>0.05). IRITE . 1697 )R 6 A BORIBETIR, B
B EIRIETRE RE L TR AL (P<0.05).

3 i i

NLBP 2 —Fh WA B8R RS . BUAE A
TR AR E RS 80%, Hh 7%~11%0T %4 NLBP,
RPAEA5 2R 7 5 58 o SR IR A T g, 3R ik
60%~T70% 1) (B E SR TTRER K 10 B T R
1) FEEREARSL, NLBP B B9AZ O WU U 1 s
R A B e R OB 5 S A AW s S
TIRZ NS RS, T T BOL AP 5e 1
B, dkRDIRBREART . X FRM NLBP 9 & £ AL
WA BHS RS RR, AT S i st v g2
1 % NLBP (8% P08 5 DR it () 2L A . NLBP
BE IR T WU I8 3l B A RR X T R A= i g5 e
MEEREAEN I DIRE AL, T RESE NLBP HB3 H AR
DX IR B Dy RERE R Ve AEBLAR] 7



o5 30 % 5 15 ) TEEIE MR kR Vol.30,No.15
202248 H Orthopedic Journal of China Aug.2022
x1 WHBHREBTHRRSHRE

EiEtan AW (n=32) HHA (n=32) PAH
WS (%, xss) 43.90+8.23 44.18+7.54 0.909
PR (1, Hit) 16/16 14/18 0.763
BMI (kg/m®, & s) 22.39+1.98 23.10£2.21 0.183
BMD (g/em’, xs) 1.04£0.50 0.98+0.61 0.612
it (H, xxs) 18.59+5.50 21.82+6.03 0.897
RITRE (d, xxs) 55.03+15.34 56.72+13.98 0.662
RITH (0T, X 4s) 17 369.59+399.46 12 392.03+330.89 <0.001
RTINS (], A/ R/ml /2% ) 20/12/0/0 24/8/0/0 0.281
FUPEE (B, PR/ R/m]/2) 25/5/2/0 15/7/7/3 0.035
*2 WHBERFTERSIEER

Eista HR] £ AU (n=32) WA (n=32) PAE
R H A TAERIT] (d, %+s) 63.81+20.30 81.41422.54 0.002
FEVSREIRE & (], AO2) 302 23/9 0.020
MEVI R ORIT (], ) 32/0 32/0 ns
VAS PF53 (), #+s) IRITHI 5.63+1.39 5.81+1.47 0.676
TRITYE 1.92+1.06 3.22+1.54 <0.001
BIT)E 6 4 H 2.09+1.15 3.45+1.30 <0.001
R/ ] 2.23+1.02 3.73+1.28 <0.001

P{E <0.001 <0.001
ODL ¥} (%, & =s) by (] 21.67+10.99 22.367.65 0.812
TRITY 9.68+5.44 16.68+8.95 <0.001
HITIE 6 A H 10.05£5.19 17.23+8.67 0.002
ERI ] 10.82+5.40 17.59+8.95 0.004

PH <0.001 0.045
JOA P43 (43, X +s) RITH 17.71+5.14 18.13+4.95 0.748
TRITY 27.06+8.90 21.97+8.45 0.041
BITIE 6 N H 26.88+7.07 21.85+8.51 0.035
RUKHED 25.2249.04 20.16+7.24 0.016

P1E <0.001 0.029
OSI (% +s) RITHT 1.7720.80 1.6020.92 0.517
IRTTY 0.84+0.39 1.35+0.61 0.027
BITIE 6 N H 0.89+0.39 1.3720.64 0.025
R 0.95+0.32 1.39+0.62 0.023

PH <0.001 0.057
APSI (% +s5) e il 1.19+0.61 1.1120.51 0.636
TRTTY 0.58+0.42 0.99+0.24 0.020
WA 6 A 0.64+0.45 1.02+0.60 0.020
RIKBEDS 0.71+0.43 1.05+0.57 0.029

PAE 0.015 0.237
MISL ( % =+s) bEpg:l] 0.96+0.48 0.98+0.33 0.906
IRITY 0.45+0.27 0.80+0.41 0.017
BITE 6 N H 0.50+0.27 0.85+0.55 0.010
RURBED 0.52+0.26 0.94+0.48 <0.001

P{E 0.012 0.081
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tDCS AT DL b 8 T i A (] 43 DX 1) AR 7™ A= il
553 P9 FEL I SRISBOREL I R B2 J 2, DT 8 g 5 Bz T pf 2
TCXttE, T RINIIREMIVER . 1E AR R A Z:
AT, DCS B T B s, L HAEE
PRSI S 0 I 32 Bz 6 . AR R,
tDCS AT LA A, J 3 s (o A 25T 6 8, £
FEECG . HIG S . SRS R KB ST, s
HX R 2 R 2R AR D RE . ANOGR B
FIRCR, KIASCR M LA R ", Ouellette 55 1 &
P, % NLBP B E i tDCS VAYT, X T i Ml
O HFURBA W R . Hodges %5 ™ LB, 1E4H
tDCS FIZ i R 65377 NLBP B35 5, S0
NG, a2k, AMFSTE X DCS A%
O WUBRERIA YT NLBP SE (X IGKES, AR (DCS Bk
B OB T NLBP BRIk A D R etk
BEH . 2R R, BEHSHEMAMLIL, 1697 8
JJG ) VAS 5 ODL WA 25 (P<0.05), KW
tDCS X NLBP £8P 19 2% fift S Dy fig iy oo s 35 HAT
— BRI . BEAh, ARBFSE R iDCS X NLBP 3
AR T R B —EEH . BG4HiRYT 8 4
JE Y OSI. APSI. MLSI f8 & 5 BB0A T R W g~
K& (P<0.05), [RIET, KA 413697 5 /9 OSI. APSI,
MLSI 5 8 FLALAH b 25 S5t A Gt 22 3 L (P<
0.05), kX — AT i it vl A Ak ek iz s il e )
FUBAAREMEME, S8 T 50 AT H 8 A5 15 2l R Xt
LA IEE ST . APSI B T RETR T 17E fE
MR, TEREABATE I RENS K i R R A RS e
Pk X T DCS B3E NLBP 35 5E R X e i L,
DN AT B 1 G B 2 TR | s AR AR b
A, Ml AL B I 2% NLBP (835 11z o) 45 il 2k
B, B E R RO g AR e i H
[y B2 FERRIE SRS R AHET, (DCS X3
il [ A FURAE 2 >, Schabrun ™ &8, tDCS 7]
DA F 4 AR S8 B I A AT E BB JT o Zandvliet
2 g R fdi ] 2 YR 10 min (9 tDCS G788
JEZ B RE R, LRI ILPA I R e 7 A
W IR0 ) IRy e (A s AR e MR AT P .

B WU R RE R ORI Z D RE NS 528
Bl MR R AUEETE Bl , $at s A Y FE g
EVE, GEPOR . MGEINRE. AT BN O LR
1697 NLBP Hi3% 4 JAJG, VAS K SF-36 P/
FRT R, B A A AL R LR AL,
DAZ O WUB SR BE A AR T 59 I B2 R XYk
HARREE L AR, A0 WU
1370

XFF NLBP B MGG, 32 DI RE KT B34 il
AE ) HA AR

AT —E B (1) AR0F5E Mg T
tDCS BB 10 UEHR G YT NLBPS i G iR, Wigg
BEDTI AR, AR IRCR T IEA, s (2) A
FEZIRE P EAEN, ARG 2 h 24
N, Wi iE— SR A NLBP (83 g e
SRR T BIRE . HEAl, RS FEEEE A R R
FERGRIR, ASRAYBIEFE T FH D RERE AR 4ok Wl
KM S ARk, DIOUEEAS IR iR 157 =22 ] i) D) e 4
e+ G T e & A i AR Ak

25 L TR, DCS BRA 20 WU MR R A5 A7 R0 2% i
NLBP FBE IR, SOEDIRERERT, £ m P S s 3
FEHIRET .
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