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MERER, FBIRYT SRR S0 ATTIE WIS B R
& AR AR AP (non-invasive brain stimu-
lation, NIBS) 7E{f 7 CRPS Y& J5 11 3% 2|32 5, W FH Y
NIBS $ A A5 15 57 28 /i J) 34 (repetitive transcranial mag-
netic stimulation, rTMS)FIZE /i B it HL 43 (transcranial di-
rect current stimulation, tDCS) . 4% 3CHf XF rTMS | tDCS 7E
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rTMS 38 3t A A ik ol S AR i e I SR X, 7™ AR
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0[5 N E A TMS (=5Hz) RIS rTMS (<1Hz) ; 0 % F4E ik
WP (theta burst stimulation, TBS)J&—FiE R {k rTMS,
R F8s 3] S8 B B [0] (4 AS ], 7T 43 A7 1] 8k P4 TBS (intermittent
TBS, iTBS) Al 4% %% 1 TBS (continuous TBS, cTBS) . = i
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DO R B S 4 1
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Jei A 7 B B PR LS8 AR 4T 4) (visual analogue scale,
VAS) W% T B, 1B 45min J5 49 B #TNE , 1 ' TMS 16
76T P W B AT B S 2B o Picarelli 2 70U X 12 1) - B
CRPS 1 B3 (B B M X A 7742 10 YRR 45 r T™SS, 3l
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Jei SRR L, R R R BRI, FLAR ARG
TR B R T R 2 T S G AR T RO dER BNRY T A R
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FEW] AT . %ISR ML X R rTMS A RS s i
SRR A PR I 2 sh D RE , 1T AR C7 28 53 MIAA ' TMS
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S ok . HH 2 %0 60 B3Il 4 Hh S CRPS B35 AL by
PILL, 435125 T R A5 r TMS A r TMS 3397 2 J8, 8 r TMS 3l
RS Ay BRSO iy 2 3 A M B2 5T X (dorsolateral pre-
frontal cortex, DLPFC) , #i %% *A 5Hz, 5% i & 80%RMT, 3t
750 kb 255 ER, rTMS B B 00 T N4 R CRPS f
PR IR AAEAR , 18 B3 T BB AN T . XI55
ZEI) 43510 2R I rTMS 156A B R 28 17 BH 3 (stellate gangli-
on block,SGB) .rTMS | AR Bl 28 45 B 1A 7 90 Bl A%
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2 HMJiJe CRPS (5 7K I B iz D U e A AR S TEM | AH I 47
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FLr e 2 E PR A P K, ML X R 3 rTMES il T
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49 R DX 388, S0 T AT A0 8 B, DK T 40 A 155 5 1ol A
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S 2 T B T AR
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3.1 tDCS7E CRPS i

JUIRASZ2 W57 &30, tDCS BARR T 2 O M1 X, B
e BT FEMINE |2 0] k3% CRPS %9 . Sibirceva Z5P% 1 4]
B CRPS f 3 HEAT 5 Uk R ROHHI M1 X BH B tDCS, 58 &
2mA, 20min/IX , Bl VAT OB 3G N, P28 LA SRS 175 24
He A R R B O . Schmid 2851 Fl MU 28 X %3
X 14 B CRPS B R4 T BB M1 X BHAK tDCS
B THRIESE VI ZATT 20min, 2 J8 5 #EF TR tDCS B4 I8
YLk, 452 R (DCS IRYT JG I FE A 2%, il tDCS X%
I AT BH B 2, FREH AR RO ML X BHAR tDCS 1] 1 i i
YRR

(AT W PIIFFEAS H TA B0 45 % . Houde %%
IS 5 R 2mA | 25min/IR Y FBBOHIN M1 IX BRI tDCS IGYT
BeA U — 18 Mk CRPS T A AR 3 A9 0, (H I & (IR 0
(3Hz, 400ps) £ Ji7 fil 28 1§ 3 (percutaneous electrical
nerve stimulation, TENS) VYT 5 K& H A& 1R 5k BE A
At PR EE B A, 6 1 H S PRI TR GHAYT R R
KB /NG IR 25 . Lagueux 55K A DCS W& 432z
SR 4971 (graded motor imagery, GMI)JfAJT CRPS B+,
H5 22191 5B E BEHLAMC 439 tDCS B4 GMI LA tDCS B4
GMIA . GMIIRYTHFEE 6 J , 1l 2 Jil 78 /B O M1 X 4T
FHAR tDCS , HLJ 3 2 2mA, 20min/iK , 5 R/, 22 )5 55 5 i
LR o RYT 6 8] Ja P 2 P A A 1 I Wb 2 25 5 R AR L Of
WA BB BRI IR T N AR R e A i (H
PR ik 2 R 5 25 5, A 2R 30 1 4 H UG B

T3 AN A —TIESE S B tDC'S 384 B Xt 4] 4 Sk
& 7 Jt (primary sensory cortex, S1) 4 7] 2 3% CRPS & i .
Knotkova Z£29%} 1 4] i CRPS & Jeib A7 F i S 1 X A
W DCS , Jll R JE h 2mA . 20min/ik , 4% 5 ¢, [81FE 6 J& )5
SORHZAM M X 34T BH% tDCS, fil i 5o ), 25 5 5o
Fofroful iy =X B 0 2 R ARG T B 3 A 1 B AR 8%
R 5 A IR BT A7 22 17 073, R ML IX 55 ST XA
£, tDCS AR AT REASHER -

% I ,tDCS i/ ¥7 CRPS M58 2 AR 5T, HIT 37
TEAH . SR % R DCS B4 8 Il 2k \ TENS .GMI
BT CRPS [ 3%, LK% Knotkova 2509 % B8 I GHI S 11X [
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S BT G 3, 9 A A% . QFER ST IX
Petitle WESERBL, CRPS J8% BRI ST X AF7E 241 il $1
L1 fMRI 7347 2 B CRPS Y49 Z2 fif 5 JBORHIN ST IX %
AERRAR R IEAR G . QI HEBE P AR BUL™ . CRPS Ik
AL 5 X B ARSC , BIFSE K B, tDCS AT I 2 PR
PR R U BE T A1 #2270 N-HJE-D- R A 2 F2 NR2B 652
& (NR2B-containing NMDA receptors, NR2B-NMDA-R ) 3
I, AT B A ™
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Picarelli &4 7 1 1 5] CRPS 1 B 8 #7635 3255 7 I rTMS
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tDCS AN R I 422k 3k B 8T Sk , i R AT WF e
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BB AR IR v TMS JRYT s WA T 20T BRI ZE0G
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ARV RGBS BRI FEXT T U 2 . O
FNIBS XA SNE R 5. @A MRS
B ORE TR O B R AN AR T O

ZE |, rTMS . tDCS 7£ CRPS &7 H . Al =) . B
I, T AT RFEAR AR IS, 85 S WK
B rTMS . tDCS X CPRS FA Y7 R K HHLH]

[1] Bruehl S. Complex regional pain syndrome[J]. BMJ, 2015,

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

351:h2730.

Dimova V, Birklein F. Complex regional pain syndrome
(CRPS) :an update[J]. Anaesthesist, 2019,68(2):115—128.
Goebel A,Barker C,Birklein F,et al. Standards for the diag-
nosis and management of complex regional pain syndrome:
results of a European pain federation task force[J]. Eur J
Pain,2019,23(4):641—651.
Chervyakov AV, Chernyavsky AY, Sinitsyn DO, et al. Pos-
sible mechanisms underlying the therapeutic effects of tran-
scranial magnetic stimulation[J]. Front Hum Neurosci, 2015,
9:303.

SR 2 UG R A N A< v B S e I 1. Bl A 2
2020,30(6) : 414—420.
Pleger B, Janssen F, Schwenkreis P, et al. Repetitive tran-
scranial magnetic stimulation of the motor cortex attenuates
pain perception in complex regional pain syndrome type I
[J]. Neurosci Lett, 2004,356(2):87—90.
Picarelli H, Teixeira MJ, de Andrade DC, et al. Repetitive
transcranial magnetic stimulation is efficacious as an add-on
to pharmacological therapy in complex regional pain syn-
drome (CRPS) type I [J]. J Pain, 2010, 11 (11) : 1203—
1210.
Gaertner M, Kong JT, Scherrer KH, et al. Advancing tran-
scranial magnetic stimulation methods for complex regional
pain syndrome: an open-label study of paired theta burst
and high-frequency stimulation[J]. Neuromodulation, 2018,21
(4) :409—416.
TN e - S BRI, R S S A A RN S R
JR A Aoe B iy AT IS S A X R SR Bk 1 R B
DIRESZ A 1 I8 [9]. b B R FIE 5 5Bk, 2020, 26 (2)
232—236.

WA, SCREE, e 75 . B S g RORY T M A b 5 52 4%
P I 25 B AR Y7 OS], Ay FILE 2 5 R 52 2
,2018,40(9):671—673.

Mz B0 BRI, 55 8 0 52 28 il R B0 7 A s B
TLEG ARG AT RONEE[]. PlZpis SRS #i T AE , 2021, 21
(7):494—498.

XUBE, Ei, R, 4 S T S A RO A ORI &
T B X R T4 G A7 ROWEE (). #iT h P R A G R
2021,31(2) :137—140.

Chang MC, Kwak SG, Park D. The effect of rTMS in
the management of pain associated with CRPS[J].
Neurosci, 2020,11(1):363—370.

Uglem M, Omland PM, Engstrem M,et al. Non-invasive

Transl

cortical modulation of experimental pain in migraine[J].
Clin Neurophysiol, 2016,127(6):2362—2369.
Martin L, Borckardt JJ, Reeves ST, et al. A pilot func-

www.rehabi.com.cn 1771



Chinese Journal of Rehabilitation Medicine, Dec. 2023, Vol. 38, No.12

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

tional MRI study of the effects of prefrontal rTMS on
pain perception[J]. Pain Med, 2013,14(7):999—1009.
Cioni B, Meglio M. Motor cortex stimulation for chronic
non- malignant pain:
Acta Neurochir Suppl, 2007,97(Pt 2):45—49.

T AR [RIRAS  TMS I 97 2 H R T 551598 9 AR 52 [ D).
5 B RS, 2020.

Lamusuo S, Hirvonen J,

current state and future prospects[J].

Lindholm P, et al. Neurotrans-
mitters behind pain relief with transcranial magnetic stimula-
tion: positron emission tomography evidence for release of
endogenous opioids[J]. Eur J Pain, 2017, 21 (9) : 1505—
1515.

de Andrade DC, Mhalla A, Adam F, et al. Neuropharma-
cological basis of rTMS-induced analgesia: the role of en-
dogenous opioids[J]. Pain, 2011,152(2):320—326.

Leung A, Donohue M, Xu R, et al. rTMS for suppress-
ing neuropathic pain: a meta-analysis[J]. J Pain, 2009, 10
(12):1205—1216.

Notturno F, Pace M, Zappasodi F, et al. Neuroprotective
effect of cathodal transcranial direct current stimulation in
a rat stroke model[J]. J Neurol Sci, 2014,342(1—2):146—
151.

Sibirceva U, Knotkova H, Fedman D, et al. Secondary
benefits of transcranial direct current stimulation (TDCS)
in a patient with chronic neuropathic pain due to Complex
Regional (CRPS) [J]. Journal of Pain,
2009, 10(4):S39.

Schmid AC, Hummel FC, Birbaumer N. Pain reduction in

Pain  Syndrome

a CRPS patient due to tDCS and sensorimotor training. A
single case study[J]. Clinical Neurophysiology, 2011, 122
(1):S144—S144.

Houde F, Harvey MP, Tremblay Labrecque PF, et al.
Combining transcranial direct current stimulation and trans-
cutaneous electrical nerve stimulation to relieve persistent

pain in a patient suffering from complex regional pain syn-

1772  www.rehabi.com.cn

[25]

[26]

[27]

[28]

[29]

[30]

(311

[32]

[33]

[34]

drome: a case report[J]. J Pain Res, 2020, 13:467—473.
Lagueux E, Bernier M, Bourgault P, et al. The effective-
ness of transcranial direct current stimulation as an add-on
modality to graded motor imagery for treatment of com-
plex regional pain syndrome: a randomized proof of con-
cept study[J]. Clin J Pain, 2018,34(2):145—154.

Knotkova H, Homel P, Cruciani RA. Cathodal tDCS over
the somatosensory cortex relieved chronic neuropathic pain
in a patient with complex regional pain syndrome (CRPS/
RSD)[J]. Journal of Pain Management, 2009, 2(3):365—
368.

Polania R, Nitsche MA, Paulus W. Modulating functional
connectivity patterns and topological functional organization
of the human brain with transcranial direct current stimula-
tion[J]. Hum Brain Mapp, 2011,32(8):1236—1249.

Lenz M, Hoffken O, Stude P, et al. Bilateral somatosen-
sory cortex disinhibition in complex regional pain syn-
drome type I[J]. Neurology, 2011,77(11):1096—1101.
Gustin SM, Schwarz A, Birbaumer N, et al. NMDA-re-
ceptor antagonist and morphine decrease CRPS-pain and ce-
rebral pain representation[J]. Pain, 2010,151(1):69—76.
Zhou Q, Sheng M. NMDA receptors in nervous system
diseases[J]. Neuropharmacology, 2013,74:69—75.

K 2 S AT RGN U SN U YU EES T € SV AN
HLHRIFRD]. i AP RHE %, 2016.

ORGSR, 22N, S . P B PR T O 28 P R
IBITIFIE IR T]. FIRBE2Y,2017,38(13) : 22—26.

Baptista AF, Fernandes AMBL, Sa KN,

American and Caribbean consensus on noninvasive central

et al. Latin
nervous system neuromodulation for chronic pain manage-
ment (LAC2-NIN-CP)[J]. Pain Rep, 2019,4(1):e692.

Lefaucheur JP, Aleman A, Backen C, et al. Evidence-
based guidelines on the therapeutic use of repetitive tran-
An update (2014-

2018)[J]. Clin Neurophysiol, 2020,131(2):474—528.

scranial magnetic stimulation (rTMS) :





