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Abstract

Pain post spinal cord injury (SCI) is treated clinically with drug and non-drug treatments, commonly including opioid an-

algesics, antiepileptics, antidepressants, acupuncture and moxibustion, stimulation therapy, surgical treatment, and so on.

The effect of the drug treatment is obvious but following serious side effect; the non-drug treatment has small side effect

and is safe and controllable, which has shown great development potential with the development of science and technolo-

gy although the treatment effect is not certain.

Key words: spinal cord injury; pain; treatment; review

[HE4ZEE] R651.2 [XEAMRIEFE] A [XEHES] 1006-9771(2019)06-0652-05

[(ASCFFRER] HIRA, A2 BT AF B AR 5 KRR T RO T HE e (7). v [ B e 5 52K, 2019, 25
(6): 652-656.

CITED AS: FENG Zhen-fen, ZHOU Bin-bin, WEI Wei-bing, et al. Advance in Pain Treatment post Spinal Cord Injury
(review) [J]. Chin J Rehabil Theory Pract, 2019, 25(6): 652-656.

YN 2 B 451473 (spinal cord injury, SCI) & & fe i WLIK I & JARRALEIE 2, JRIT TG 2, IGIK L2 R A2 it
EZ—, WEXREWREE . TAEMERS AR EW, 4 WRIT, WRILARZ, HZCREZAHR . AR BHETEREE K
kL 28 Bk e R R R 2 R AR B AR T R R R JRIRIT IR A TERA
2 65%~85%, FrP K2 1/3 HBl ™ E A, B0 K

EFE A WIRAT(1990-), 55, DU, J7PRTEMA, MlLOFFoA, FEMFIT . SHERKSIG S5 milfE# . AR 1960-), i,
B, FATEEIN, SULARTEA S, SRRV AR S R AR S IR R

http://www.cjrtponline.com



o R PG S 520 2019 4F 6 A 45 25 4645 6] Chin J Rehabil Theory Pract, Jun., 2019, Vol. 25, No.6

- 653 -

1 iR
1.1 IR 24
L1.1 B 2254

Bl 22 W) R R B A IEIR 25 2 —, T HURZUR
UF, 22 HHTE R JE R MR TR, R EE R Z
FEABE IR IRYT T — AR s A3 53 RO B 2
YRR RS AR . A R I & S EUR
B RO B AE T AR KU (3G, T LA 8 AR
Z AR SRR

HEARBT R RIVE IR, B T RO A, T X —
ST AR 1 P BB AR, B S 2 R T Y
Seit s .

Norrbrink Z5°7E —HiREHLACE X BRI A8, &5
B2 R LA A RE L 5 I PP 43, I TGRSR A AR
B NS AR T 1 T

NI —Fh R B 2258, AE— TN X BRI R
B, Ik A N M 5 e R R AH LA B R R TP O S 2
S, AETTIRER IS BB, Siddall 255 % 88, 5 P9 i S
ME sl ) A 2 1 B D A A3 )5 PR, TG o0 P B A SR B
o SR, AW KB, R R S S T g
ME, SSRGS SRRSO RN, I W35 5 i 43
DL AR WA MER 1, e

— TR AE P SR 5T R, T IRFR N 3 A4 H 5 IR R
BEREAR, AEWERTEART . W TR SPURRAECERYT, BT
TG A UE R I 28 25 T X6 A e 75 | R ) P50 A A
1.1.2 HoAb g 2

I PR b # I SO AR # 2 . N-FJE-D- R A H i 32 14
(N-methyl-D-aspartic acid receptor, NMDA)FEHT5 . BRARE FIk
FRE %

LR HE 2 FBARZREMEVIH: . Finnerup 547
— TR B S TOR B, BT I R kT S R R R R
PR D TARIEEZ M Z RERIT B E . hni, SRZRA
AR 11 R 245 9 P AR AR i 0 v A SR 7R R a0 AR SR (A3
J7 IR

ST J2 —Fl NMDA ZARFEHTH, Al 736 7 M DL )
Y i 25 955 BR 1 X 9 (neuropathic pain, NP), £ P 30 #ff 5% 3%
B S M T S A R A R A W DR . Kim A
PR EIESE 73X —Wies , SAURRERIRYY 2t a3 Ja #h 20
FRPESIR (SCI-NPYRUR R AF, HEATZ ML . BIERHEDH
Pesi, BIRIT R T #0 bk 5 o

PR & — P B2 R Esh R, ]38 R R i T ot
B P BT kR o A DRI 4RGE™, BRI T B O AR
YEIR 1~2 B R s Bl ek, HLRMERRODN, [Brsi=it—4
HIRIFSE S HE -

KR ZE AR AT 8 90 46 Bl A= S B, ELAGP0M . IE 4 AT
1o RIRZELTY AT 2 ff NS PE NP, 05522 B5AIAH Lb L 22

—

PRI B2, WEIT N OB A W fa 3 K 1 7E
Fry H
1.2 Hiig bRy

UK 25 2 B Al R T # F A7 SCINP 259, # H
RO MEE T | B EGEAR 22 SR PRI L =5, Hofm
C MBS T R0 i CL PO B0 5 PRI A, 2 BRI R —
LWNBRIT Y.

WEA FIHIES R, 3 D ARKIAYT SCI-NP A] i 3 R AT
PORTRE, HM 22t et R, & WA R RV A WEIE, Sk
B HTAE, AREEARRN RSP, HEE,

e s T 5 g MR FAPLTAE [R] . Mehta S5 7HIE I 7E
AR 8 A v BB R B S TRT e 3 ek NP, HRIE 5
S CUMIRAH 22N K, (RAEXS & AF 8 5 ST B DR 3 ;G
I LN BN

EFAPTEL IR 25 5 T, A 2 R R R A L hi v
IHUERAS BEDa e A B A7 FE R R o TP — R It
TG . AR IR AL RO — I R AL ] bR A 5 Y
HROE I, BB SRR AR OR S8 A AR I A R AR B
B, XM BERL S NP IR AL

FEVEFHBCATEH . (EHEUR RN, 8RN
1 B Tl R ST R T B NP R R AR, K
B IERL
1.3 HTAAR 24

BUIAR L B IS P Ul % 25 Bl 22 PRI AE . E AT IR
DL BRSSP AR 24 B MR 58 - 2 HF IR R
0 I ) 550 B 985 VU VT E A NP R AE 19— 23R 97 T k™, SR,
BAT KA A S TR G A B T, — SO 5% 30 PT A 38 41D
HIAE 8 /9 SCI-NP, 17 55 — IR FE 045y, B KB bR T 22
A BEI PRI, S5 RR AR LT B 3 2 R Rt
— T Meta 73 H7 338 B K B AR B A 24008 7% SCI-NP, I 643t
B HEIUS F NP IRA 8522,

FEIE VU] R — 2Tk, ARy A AR A R
U ARG FE A0 (SR B 4 UE 4 2 B XA R 40 1 R A
Ao AE— TR REAILXS RIS 2 A b s BE R 5 i R
FEAE FHBEE VETT VAT I, R IR 0 B 9 [ 5 e JEt IR L T
WEMES, (AT R WAL T B . 3Tk
— LA
1.4 HUR2EZy

BREE, RS RN, IR ] DAk
HHEBI S PRI & A

EAST R I TR2EZY  Teasell 557 — I Meta 43
Frepdg il CEUF AR SRS B 5 AT R LA
BRI, ESHNTESTRCE I B, EXT TR A, H
TRITRCR I A BB ER

A T A B B Z (Botulinum toxin type A, BTX-A) & — F 5 5%
PRETEF, B AT ] R e 2 3o O AR A T A SR

http://www.cjrtponline.com



- 654 -

o B B 5 S2 R 2019 4F 6 A 55 25 4545 6 39] Chin J Rehabil Theory Pract, Jun., 2019, Vol. 25, No.6

RO, 2 — ARy PR . ol IS
IR T S BTX-A T 35 5 A 4 43 £ 114 12 it
e e MR, O B R RIER .. 1Eiayr iy
%, MBLZ A BTX-A IRIT 45, AR i — SR HAE
DA 5 I o i [ I 5 43 1 BN & 53+ 1 - B 2 P B ke
2 EB AT
2.1 §FRIBYT

% BT FYE B N E B2 TR . R
BEI05 5 BT I T A M P c-Tun 22 35 2R 3t 384 i (c-Jun N-terminal
kinase, INK) i 1% A4 A 98 5 B0 13 ) 1 10 NP, 1 R 5 24
Pl YT A0 2, ELRB IR 245 9 1 Il A P, Estores
SECITIEFEUE 52 BB IR A] U A B 47 AR A A R . SR
M, feE— X TR0 NP REfm s h, FHRXTRRAL
NP A58 BEAFAEA B 7 G AR, O ELA Rk i e e

I, EARERXERERUS G M A w5k, (R
HE— 2L W F I RAE S
2.2 #EES L

PR H T A AL B R BR YT - A DERds g R
i B RE DR - RE A% IS 5 o Blt ., Lovas S5 S 44 BE it
H AR ORI AOR (R B = %o o R ST R e A
SERITAIC BRI, SRR . AR TR E 2 sk
TR BB A 20 1
2.3 B EYTIE

18 BT LT DL A AR SR AR, R A
H—ENWEREM .. Ao L™, f 451z 5hael R
SUMEE BRI K USRS RO Y 2 A, AR IR e
FR D F BN A% A% B 14347 - Cratsenberg 2501 1ot SCHk 1] it
RIN, 38 BT R B A5 AR BUR R B R R — A
AT . AT RUNIRYT ik
2.4 17 %A
2.4.1 I\HFT M JT 5 (cognitive behavior therapy, CBT)

B0 R R TR S A A A )RR 0 R AR
I CBT J&—Fp 4T 18 P20 & H RO BT 100, n] st B3 10
LIEZS

Heutink 5“0 58 & B, 22 #FRHARAT 75 22 7T e X g
SCI-NP (B EFR R . JAHICREE . . s 54
FE A, (2 H FrBca B IE S 2 B CBT nl s B 86 1 i
J P
2.4.2 fiER

FENRSE— A0 AT G IR, A ST R W IRIG YT AT LA
— SRR A Rl 3 P R AR R IR R . Jensen
SRR FE BEAR A A A B IRTA YT AR AR 4 S s 2
THRIT, SRR L, ARG YT 2L (AR o e 3
FAAfG, H NP HAE NP R IR G T A B s n . {Hh
THERIGITHLHIA W] | g A /NG, st — B Y

2.4.3 HE UL SE (virtual reality, VR)JF

VRIJE—FIEE AN EAR , Fui P AE i A5 rh 3k
HTRIERFEIR . AE R —RR T, O BORBRZ R
SR VRIS B 3 A OGP WA Al A4

Richardson 55 1o BEAILXS B SG R I, A PR 2B LE
ABATIRE TR A B &M 2R, JUHEZNP, Chi
SEWHIESE, VRIAYT Al LA SCI-NP,  FLEE B 17K A 26 /5 B
Vit L 38 (transcranial direct current stimulation, tDCS)S R fe 4,
HET VRITEBANARKR, HE SR E RS, EHE
RAAZ
2.5 R TIE
2.5.1 42 )i #1245 ]38 (transcutaneous electrical nerve stimulation,
TENS)

TENS BEARURIT &40, HIRIriie 4, MEHIL
FIREIWE, JRIGR bk R T o Celik S5 E—
THETHEPERFFT & B, IG5 TENS A I SCI-NP 99 I i A
UPF 4y o Bi SFWIE i — WK K 12 S8 /Y BE HL X TR 8 R &
TENS REA ROBU% #6107 58 PR o Zeb SR IR AN TE 42
PEEBES 0 NP SR R HIH54: TENSIRYT , C0m 5 B I 3 FAIG
TENS 22 it 5 B 50 1 5 PR 00 A MR e 1y, (A — 232
P FHET
2.5.2 Z MUY

25 1T vk 3By S tDC'S N EE AT 28 R I (repetitive
transcranial magnetic stimulation, rTMS),

Ngernyam SEWF 57 L B0, S ECHIFLEH A L, tDCS 7] 2 3%
FEAICNP B35 (PR aR B . (A — TR AL UGG, Wrigley
SEWIHI R R IR ADCS 5B BRAH A AL W e 25 o IO — 0
AR, tDCSFEWH/ SCI-NP Jy i A AW AR, FLXUR K .
(HIZFRAAE R RYE, M ABFRECE /D . — LB Z K
VT4

tDCS BT BAFTET I, B4 — I ATHYIE B . 'TMS
XF SCI-NP f)A3 0 H 1R AR G UE S SCF o IRl iy — ISk
[l B Meta 73BT 2R B, rTMS W] B 26 A a5 493 )5 725 1 NP A7 25
AR BN Ge it 70 S AR SRR . BEPL . WA
X B — 2D AP Al ' TMS B9Y PR
2.5.3 I 2 +fil] B 3 8 (breathing-controlled electrical stimulation,
BreEStim)

BreEStim & it JLAFHF 4 19 H T SCI-NP i 7 (19— Bl 7 B4
25T IRNRIT 5k

Li %A, BreEStim & If 77 18 P SCI-NP # —F A 24 /Y
JE25I7 . BreEStim BK A tDCS Xf SCI-NP 7=/ B ZI TR 1
B, {H iy T BreEStim At FAS ] 40, SRR 22 TE ROMAR
AR HE— 25 UE W PR
2.6 FARIGIT

MEGYIRTT FEAEZS YA T N BB A BB 1 15 PR I
HMRFF ARG AT RE S — PR

http://www.cjrtponline.com



o R PG S 520 2019 4F 6 A 45 25 4645 6] Chin J Rehabil Theory Pract, Jun., 2019, Vol. 25, No.6

- 655 -

W HIPEA X (dorsal root entry zone, Drez)F- A ] LAk 65
W5 0T BEMEIR ™Y, Chivukula ZE5% B, Drez TR Al A 52
A BB 375 | 7B P 0 P 00 [ P 50 o

A Drez FARRBIERZ . AU R 3230009 15 B M50 AR
Wik, ERJmRPEECR . BRET—F SR A H T Drez T RA] A
YR R R R PR, H T B AR DG I I R T TR
3INES

PIREEREI G R E W, R4 H AR k2 24,
AT ARAT —Fhy 7 2 VI 5% o

YRR AR S PR T B, (AR A IR A
RUWERZ , #eil it &I 218 . AE25PRITr BIFER 2,
BRIEIT IR, (R R 297 L3 = s 0T it iE 4 19 52
F, WEBETE 25,

SEMyaITAE L, BRGYT AT BETE A b 2 g 1R S K
i, XRREZ T, B TR R S AR
KIRALEL, AT AT E X TRYT o

5% 3]

[1] Siddall P J, McClelland J M, Rutkowski S B, et al. A longitudinal study
of the prevalence and characteristics of pain in the first 5 years follow-
ing spinal cord injury [J]. Pain, 2003, 103(3): 249-257.

[2] Bryce T N. Opioids should not be prescribed for chronic pain after spi-
nal cord injury [J]. Spinal Cord Ser Cases, 2018, 4: 66.

[3] Norrbrink C, Lundeberg T. Tramadol in neuropathic pain after spinal
cord injury: a randomized, double-blind, placebo-controlled trial [J].
Clin J Pain, 2009, 5(3): 177-184.

[4] Attal N, Guirimand F, Brasseur L, et al. Effects of IV morphine in cen-
tral pain: a randomized placebo-controlled study [J]. Neurology, 2002,
58(4): 554-563.

[5] Siddall P J, Molloy A R, Walker S, et al. The efficacy of intrathecal

[k}

morphine and clonidine in the treatment of pain after spinal cord injury
[J]. Anesth Analg, 2000, 91(6): 1493-1498.

[6] Hook M A, Woller S A, Bancroft E, et al. Neurobiological effects of
morphine after spinal cord injury [J]. J Neurotrauma, 2017, 34(3):
632-644.

[7

—

Barrera-Chacon J M, Mendez-Suarez J L, Jauregui-Abrisqueta M L, et
al. Oxycodone improves pain control and quality of life in anticonvul-
sant-pretreated spinal cord-injured patients with neuropathic pain [J].
Spinal Cord, 2011, 49(1): 36-42.

[8] Finnerup N B, Biering-Serensen F, Johannesen I L, et al. Intravenous li-

=

docaine relieves spinal cord injury pain: a randomized controlled trial
[J]. Anesthesiology, 2005, 102(5): 1023-1030.

[9] Chiou-Tan F Y, Tuel S M, Johnson J C, et al. Effect of mexiletine on
spinal cord injury dysesthetic pain [J]. Am J Phys Med Rehabil, 1996,
75(2): 84-87.

[10] Kvarnstrom A, Karlsten R, Quiding H, et al. The analgesic effect of
intravenous ketamine and lidocaine on pain after spinal cord injury [J].
Acta Anaesthesiol Scand, 2004, 48(4): 498-506.

[11] Amr Y M. Multi-day low dose ketamine infusion as adjuvant to oral

gabapentin in spinal cord injury related chronic pain: a prospective, ran-
domized, double blind trial [J]. Pain Physician, 2010, 13(3): 245-249.

[12] Kim K, Mishina M, Kokubo R, et al. Ketamine for acute neuropathic
pain in patients with spinal cord injury [J]. J Clin Neurosci, 2013, 20
(6): 804-807.

[13] Sandford P R, Benes P S. Use of capsaicin in the treatment of radicu-
lar pain in spinal cord injury [J]. J Spinal Cord Med, 2000, 23(4):
238-243.

[14] Miicke M, Phillips T, Radbruch L, et al. Cannabis-based medicines
for chronic neuropathic pain in adults [J]. Cochrane Database Syst Rev,
2018, 3: CD012182.

[15] Cardenas D D, Nieshoff E C, Suda K, et al. A randomized trial of
pregabalin in patients with neuropathic pain due to spinal cord injury
[J]. Neurology, 2013, 80(6): 533-539.

[16] Yu X, Liu T, Zhao D, et al. Efficacy and safety of pregabalin in neu-
ropathic pain followed spinal cord injury: a review and meta-analysis
of randomized controlled trials [J]. Clin J Pain, 2019, 35(3): 272-278.

[17] Mehta S, McIntyre A, Dijkers M, et al. Gabapentinoids are effective
in decreasing neuropathic pain and other secondary outcomes after spi-
nal cord injury: a meta-analysis [J]. Arch Phys Med Rehabil, 2014, 95
(11): 2180-2186.

[18] Otto M, Bach F W, Jensen T S, et al. Valproic acid has no effect on
pain in polyneuropathy: a randomized, controlled trial [J]. Neurology,
2004, 62(2): 285-288.

[19] Finnerup N B, Grydehgoj J, Bing J, et al. Levetiracetam in spinal cord
injury pain: a randomized controlled trial [J]. Spinal Cord, 2009, 47
(12): 861-867.

[20] Finnerup N B, Sindrup S H, Bach F W, et al. Lamotrigine in spinal
cord injury pain: a randomized controlled trial [J]. Pain, 2002, 96(3):
375-383.

[21] Agarwal N, Joshi M. Effectiveness of amitriptyline and lamotrigine
in traumatic spinal cord injury-induced neuropathic pain: a randomized
longitudinal comparative study [J]. Spinal Cord, 2017, 55(2): 126-130.

[22] Salinas F A, Lugo L H, Garcia H I. Efficacy of early treatment with
carbamazepine in prevention of neuropathic pain in patients with spinal
cord injury [J]. Am J Phys Med Rehabil, 2012, 91(12): 1020-1027.

[23] Attal N. Pharmacological treatments of neuropathic pain: The latest
recommendations [J]. Rev Neurol (Paris), 2019, 175(1-2): 46-50.

[24] Cardenas D D, Warms C A, Turner J A, et al. Efficacy of amitripty-
line for relief of pain in spinal cord injury: results of a randomized con-
trolled trial [J]. Pain, 2002, 96(3): 365-373.

[25] Rintala D H, Holmes S A, Courtade D, et al. Comparison of the ef-
fectiveness of amitriptyline and gabapentin on chronic neuropathic pain
in persons with spinal cord injury [J]. Arch Phys Med Rehabil, 2007, 88
(12): 1547-1560.

[26] Mehta S, Guy S, Lam T, et al. Antidepressants are effective in de-
creasing neuropathic pain after SCI: a meta-analysis [J]. Top Spinal
Cord Inj Rehabil, 2015, 21(2): 166-173.

[27] Lunn M P, Hughes R A, Wiffen P J. Duloxetine for treating painful
neuropathy, chronic pain or fibromyalgia [J]. Cochrane Database Syst

Rev, 2014(1): CDO07115.

http://www.cjrtponline.com



- 656 —

o B B 5 S2 R 2019 4F 6 A 55 25 4545 6 39] Chin J Rehabil Theory Pract, Jun., 2019, Vol. 25, No.6

[28] Vranken J H, Hollmann M W, van der Vegt M H, et al. Duloxetine in
patients with central neuropathic pain caused by spinal cord injury or
stroke: a randomized, double-blind, placebo-controlled trial [J]. Pain,
2011, 152(2): 267-273.

[29] Teasell R W, Mehta S, Aubut J A, et al. A systematic review of phar-
macologic treatments of pain after spinal cord injury [J]. Arch Phys
Med Rehabil, 2010, 91(5): 816-831.

[30] Han Z A, Song D H, Oh H M, et al. Botulinum toxin type A for neu-
ropathic pain in patients with spinal cord injury [J]. Ann Neurol, 2016,
79(4): 569-578.

[31] LiG, Lv C A, Tian L, et al. A randomized controlled trial of Botuli-
num toxin A for treating neuropathic pain in patients with spinal cord
injury [J]. Medicine (Baltimore), 2017, 96(20): €6919.

[32] Choi D C, Lee J Y, Lim E J, et al. Inhibition of ROS-induced
p38MAPK and ERK activation in microglia by acupuncture relieves
neuropathic pain after spinal cord injury in rats [J]. Exp Neurol, 2012,
236(2): 268-282.

[33] LeelY, Choi D C, Oh T H, et al. Analgesic effect of acupuncture is
mediated via inhibition of JNK activation in astrocytes after spinal cord
injury [J]. PLoS One, 2013, 8(9): €73948.

[34] GwakY S, Kim HY, Lee B H, et al. Combined approaches for the re-
lief of spinal cord injury-induced neuropathic pain [J]. Complement
Ther Med, 2016, 25: 27-33.

[35] Estores I, Chen K, Jackson B, et al. Auricular acupuncture for spinal
cord injury related neuropathic pain: a pilot controlled clinical trial [J].
J Spinal Cord Med, 2017, 40(4): 432-438.

[36] Guy S D, Mehta S, Casalino A, et al. The CanPain SCI Clinical Prac-
tice Guidelines for Rehabilitation Management of Neuropathic Pain af-
ter Spinal Cord: Recommendations for treatment [J]. Spinal Cord,
2016, 54(Suppl 1): S14-S23.

[37] Lovas J, Tran Y, Middleton J, et al. Managing pain and fatigue in
people with spinal cord injury: a randomized controlled trial feasibility
study examining the efficacy of massage therapy [J]. Spinal Cord,
2017, 55(2): 162-166.

[38] Detloff M R, Smith E J, Quiros Molina D, et al. Acute exercise pre-
vents the development of neuropathic pain and the sprouting of non-
peptidergic (GDNF - and artemin-responsive) c-fibers after spinal cord
injury [J]. Exp Neurol, 2014, 255: 38-48.

[39] Cratsenberg K A, Deitrick C E, Harrington T K, et al. Effectiveness
of exercise programs for management of shoulder pain in manual
wheelchair users with spinal cord injury [J]. J Neurol Phys Ther, 2015,
39(4): 197-203.

[40] Heutink M, Post M W, Luthart P, et al. Long-term outcomes of a mul-
tidisciplinary cognitive behavioural programme for coping with chronic
neuropathic spinal cord injury pain [J]. J Rehabil Med, 2014, 46(6):
540-545.

[41] Jensen M P, Barber J, Romano J M, et al. Effects of self-hypnosis

training and EMG biofeedback relaxation training on chronic pain in

persons with spinal-cord injury [J]. Int J Clin Exp Hypn, 2009, 57(3):
239-268.

[42] Richardson E J, McKinley E C, Rahman A, et al. Effects of virtual
walking on spinal cord injury-related neuropathic pain: A randomized,
controlled trial [J]. Rehabil Psychol, 2019, 64(1): 13-24.

[43] Chi B, Chau B, Yeo E, et al. Virtual reality for spinal cord injury-as-
sociated neuropathic pain: systematic review [J]. Ann Phys Rehabil
Med, 2019, 62(1): 49-57.

[44] Celik E C, Erhan B, Gunduz B, et al. The effect of low-frequency
TENS in the treatment of neuropathic pain in patients with spinal cord
injury [J]. Spinal Cord, 2013, 51(4): 334-337.

[45] Bi X, Lv H, Chen B L, et al. Effects of transcutaneous electrical
nerve stimulation on pain in patients with spinal cord injury: a random-
ized controlled trial [J]. J Phys Ther Sci, 2015, 27(1): 23-25.

[46] Zeb A, Arsh A, Bahadur S, et al. Effectiveness of transcutaneous
electrical nerve stimulation in management of neuropathic pain in pa-
tients with post traumatic incomplete spinal cord injuries [J]. Pak J Med
Sci, 2018, 34(5): 1177-1180.

[47] Ngernyam N, Jensen M P, Arayawichanon P, et al. The effects of
transcranial direct current stimulation in patients with neuropathic pain
from spinal cord injury [J]. Clin Neurophysiol, 2015, 126(2): 382-390.

[48] Wrigley P J, Gustin S M, McIndoe L N, et al. Longstanding neuro-
pathic pain after spinal cord injury is refractory to transcranial direct
current stimulation: a randomized controlled trial [J]. Pain, 2013, 154
(10): 2178-2184.

[49] Mehta S, Mclntyre A, Guy S, et al. Effectiveness of transcranial di-
rect current stimulation for the management of neuropathic pain after
spinal cord injury: a meta-analysis [J]. Spinal Cord, 2015, 53(11):
780-785.

[50] Gao F, Chu H, Li J, et al. Repetitive transcranial magnetic stimula-
tion for pain after spinal cord injury: a systematic review and meta-anal-
ysis [J]. J Neurosurg Sci, 2017, 61(5): 514-522.

[51] LiS, Davis M, Frontera J E, et al. A novel nonpharmacological inter-
vention — breathing-controlled electrical stimulation for neuropathic
pain management after spinal cord injury: a preliminary study [J]. J
Pain Res, 2016, 9: 933-940.

[52] Li S, Stampas A, Frontera J, et al. Combined transcranial direct cur-
rent stimulation and breathing-controlled electrical stimulation for man-
agement of neuropathic pain after spinal cord injury [J]. J Rehabil Med,
2018, 50(9): 814-820.

[53] Mehta S, Orenczuk K, Mclntyre A, et al. Neuropathic pain post spi-
nal cord injury part 2: systematic review of dorsal root entry zone pro-
cedure [J]. Top Spinal Cord Inj Rehabil, 2013, 19(1): 78-86.

[54] Chivukula S, Tempel Z J, Chen C J, et al. Spinal and nucleus cauda-
lis dorsal root entry zone lesioning for chronic pain: efficacy and out-
comes [J]. World Neurosurg, 2015, 84(2): 494-504.

(fcfs B 4:2019-05-13 &[0 H 11:2019-06-03)

http://www.cjrtponline.com





