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B E JAE LR EMEIE (peripheral neuropathic pain, pNP) & /A A 1 53 %, ILA S B0 1R ¥ At
BHERAGEARALZ. — 7 pNP RAZ TR E RS 5ENTGAM; B —F BRI E AW
ZHRBEEREBEWAR, EZEURAFHEES RN, ABIEEET, WERAERGEET
pNP # W KB H BTN, MHEHRREERMGZEEOT K. s LWIEE, Mo A g w2800
JGH pNP 5 F 5| 2. A, MATRERMAEEN ZR T A mER, HEEETESE PR
WAV NE B, AREMBII AR E N mER, TR L pNP A2 HERGFH, HORNER
BFEMEFAT 5 RaiE AN, B8, wEF oA RGEN ZRE, BTN UGEmRELE,

RE B b B4R

X4giE FEMAREELON, FRWERSR; WARE 2wEMRYE

PRGBS IR ST T ORI BB 4R 5

FHE SRR (neuropathic pain, NP) 2 H R {4
BB A 28 2R G5 1A A SRR R 1T L 3 R P o
RIRHN 1%~10%, HREBEINES P, JEait,
56 [ AFAE N NP 800 BT S 10012360 s
] 2 25t 0] R R T 3 B DRy S AT A K
B, WESERIRAREST SN 1.4 Jifeot, B
RRERIE S Y AN ALK 1
9, 71 F S 0 5K RE RN A 2 2 T AR . A 45 1
ALl R B4 NP 73 Dy Aok 1 AR B, A 1 NP
F AR iR, A e 4 B PSR (peripheral
neuropathic pain, pNP) M55 = X4 Z (trigeminal
neuralgia, TN). 5 RIEZ J5 #1208 (postherpetic neu-
ralgia, PHN). %]/ (phantom pain) Az & 2% [X 15
YEIR27 A ME (complex regional pain syndrome, CRPS)
S PO AT EAR R, R CE T R R
N 0.012%~0.13% 7, 1fi pNP KIHHR N 1% ¥, [H
IR R _E pNP EE AR 1 NP & L P 1R 2 NP Ik
B, T A F VR 22 50 B 407 5| S ) 2% B A
A SCHRARIE AT 25 100 22 Fhilf Ao 1Y, X2
REJFMEB R EREIR A FFARER, S &ME
J7)a, U 60% i NI A B gz i (ARE

F55.2022) , HiFaE7omie vl Lt — B 51 i £ 8
AR, RAR. B & E AR .

NPT RAE ) 3 E R R 2 — = RIm WL AN,
P15 B EARA T 2R, Hig S HA T
Hl B UL W RS2, AR B A R HERE, AT
RIIX — B FF A BB 5E A fRRE NP & 2% 1l R R I
FIT R I A 2 . NP B2 9738 V) 75 258 i 2
CFEPD 5T

Ty PR R AR I A S [

I N2 LERZ — AT
S R A ] I AR AR R, SR A OG5 A R
PR — Re AL 122 e, B R R R L
SRPE UL B KRR S U ]9 |
YA, FLrp e TR e R sz . AR, BEE
PR A RIIRBIE TR N, T T8 2 5 )
AR ZAEHT B ORE%FEINA, FHERH
VAL AT Be s EL I 1 i = R ) B 2%, H
24 MR Z AT AT T2 2 R AR A i 4R S RE I 145
il 2 8 1 e U @0 [ 40 9% 2 X Nathan A
NbAE AR FAH R R, NITGR B TR K
A2 R R AL s L T 145 ) S Ul BT R R ) B R A5 2
(Nathan. 1976); (3 Moayedi 25t I\ Ayl |1 4% il 27
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X T H 2 S5 M AR I T B AR AE — e BRI,
FHEF AL BT C 27 2 1) A B RIASE 20t R WA e
. Moayedi # — D H H, 5% Ui AT [ 42 1]
S — 7 R DOV RN, RAREHH. A
RV E TR BEAT ke 3 — 7T, XA AN
LTS, A R AR I M AR 1) R A ML
(Moayedi % . 2013) ; @ Marineo JIJ I\ Ay ] [ ] 4%
il 27 B E DU RS BT MR IR T HOR, i ds T ik
(scrambler therapy). PLIRARIT V%2 —Fht X pNP Al
FEJRIRYT G BT, R R s I C
PYEZ ARG AR« oI 15 5 I8 B R AR .
T I 1) 428 1 2 B A IR ) AR 21 42 )« [
17 JFRR BRI S (& e il T
BRI C 4R RGI AR . R, 7L
BRI SR P 5 1 ] 45 ) 22 Ui AH S (Marineo. 2019). 1
IS R A rh i R I, oD 1] 4 o) 2 A A e R DA
CRPS FIZ) B AR T8 B 2R pNP BL% .

=, pNP T B HEZ, MR EBAR

pNP 897 H i F BE R RGN NEAR, 4
B DIBAR CHEARFEH . [H bR 5 2 4w 3
PEFIRZE R KRN — L2 50 ox (Finnerup
55 .2015) , VBIT NP I — &R A5 =3 K504
A2y, HER AR, nEms T s-RakERE b
JiR 2 AR AR . RN AT R EE R AL
M2 BRI ZRE . HEMEE A K=,
Il R AT 800 N PR A BIG 2, e
o ik 245 iy EE AR BN ES 8T T AT 30% NP i A%
MR 50% " FHFIRIT pNP B — R H 4 =
I RBUHAR L] 1T RO e A AR e, R 0 2h
VIR K B A6 pNP 7 B A A ik = — 2R —
JArdE s

EAERRZ, ERAGYIIA RN 251
TR 52 82 25 o= 45998 Nl Rk — 2 /&% (Finnerup
55 .2015) o A IAKBURIIGIE, L4405 pNP
7R AN E M, 3 B0 PR R I I V2 A Ak
s E, HAEEHIERE “H (y &
error)” WIRTTIERE  (Baron %5 . 20100 o Z9¥09697
PNP S ARST 284 N R,

A NIRTT A BOATEIRIGIT B D EAR . 4R}
= T 8 22 S5 3 A [ ek 22 U0 W 7 06897 pNP,  BRIRK
SRASAE RN 1 KA 55 7™ H I RORE, DR AT A .
SRTAEAR K P, I PR 12 T 6k &0 P = 50 JRR 19 24
HUBE K B A, AR R R 2 P S35 SBOR 22 il
PNP, FLFEL B LWE. ok 8 FHUT AF SR A FH [ 25
FBAT AR A58, U R 18 SR AR

| T T —6—
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S (Quliti 55 . 2015) %5, BEER I
R, PHEBORPEZE D B, RS
J& 90% HIIR NAIRATRIA FIFLRE (UM, (HIE 40%
WANIE 1V ENSE R (Bick %5.2017) , HEKRG
(IPEIR R TT B A B 9T (Quliti 45 . 2015) &
Geurts 55 7E Lancet 4% % /& 38 ] — I B AL XU E Xf 18
I RAFFFC RIS 5 AR A0 28 5 S AR 453 B A o 1 1
JIEE B e 22 AR R TR () R A AN 16%, T =) 350 R I 245
T SR RT HR 2L (1 R 4 A 2 Rk 25%, 3 WS A AR
17 B 9T 15 1 JEE A ok 28 AR R P U R R A (Geurts
2.2003) o FI L, MESUBORG AT RS
SRR LR E,  RE IR T RO SR IR ACRE AR AT L
JR ORI ORI, 1T MR ORHE G N (22
20200 o EARIGIR B2 N 4 2 A FI L )
T P S D e B AG R He OAR 2% i, HLER 22 1 H AN
RARMBEMER, 4aARN PRI [F
FE, AR 2 AR A 22 450 55 7 V2 0 BE T AR N X S 45
(lesioning of the dorsal root entry zone, DREZ) F1°K i
1 A0 B R B R B V697 RCR AN 8 A RV
KRG, PR A AR S5 22 0 FH T AR YR T o
I RE W 19995 A8 P (Tasker 2% . 2001, Konrad 2% .
2014)

VU, FROHX 22 58 G0 45 R 40405 A D e B i 1T g A
pNP JE Bk i) 2 2 5 ]

1. pNP 520 A X f# 28 45 46 1 1) BE PR I IR 5244
UEHE

IGPR - pNP R TA AR B2, A
k. CHBRZHZBZF IR, pNP i A HxtHs
TG0 i DX 3500 A [R) 2 B ) 4 4 2 A8 5 1) e T g
Obermann 538 i 7% #E 3L AR X EE 60 451 TN 55 A1 49
91 fit R i B A K % DX 3K o 5 B K B, TN i N
I ARARIEGE X IR PRAA v X HEZG R o A
ity EAMURTAI . B WS B KA
/NG PR A T AR R A A i R R 3 AR LU ek, ELRT
F7 W A K AR AR N 5 = X SR R AR
FESLE Al 2 IEM 2% (Obermann % . 2013) . Chen
S HAE PHN i AN P R ILEALI &5 5, BPELIEH &
JEE AL, B NS Mem NI 5 B
)97 1R K S 50 & 1) S S BRAIG, FEom AR AT g
B AS [ R B 4 22 e 7K i o 2 R 7 i A e Jott 4 i
H4%5H% (Chen %5 .2017) . 1fi CRPS i A BRI
R A 5 L 5 IR A A A 5 P BRI W B A MRl
R JE o A AR BR A% A 5T BH S5 2 4 s - DE IR
PR Y o 2% ) e 1t o BRI S i . AR, A
KEME G AW FAWUESE, FREMESH 2 35
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XS R Gk AR H A, ARG RN R T kA%
e Mo TR 8, LA SO 52 40 48 1) J it 2
J, T ERF A R B X 3 A8 B A U Holmes 45 1)
WEE T 24 1] 12 B HE #2892 45 B 200 pNP i A,
RIAAJE B w8 A7 AE L BE B 0%, W) s 3 #
R SR i X D % 5 9 Ak B A O 1R v 4 HRORX HE B
SR AN D) RERERS,  H 980 A OCIE K K R
i, W7 pNP R B IXAE EME Rg it m2 5
BN E

2. pR R S e SR SR T R
Z%, fERTPIXMESE T pNP TR EK &

R 2 IR LRI, &SGR E
SRR IR LG, 4R R R A R
(spinal cord stimulation, SCS). i 78 ¥ HE il 84 (deep
brain stimulation, DBS)~ AE/2 NI, 8
WO A T L U =R S A B 1Tk
YRIT pNP, LEST ORI R T7 T2 A B Uk .

(D it CRLEE I FIPE B8 4% A &L
% fif pNP: B4R N i o) 2 R B 5 1R
T BOS HRRARE a2 o D3R AT 33 — P M EOR,
£ F5 22 Fil 14 ) B4 (transcranial magnetic stimulation,
TMS) F12 fiil B9 HEL ) (transcranial direct current
stimulation, tDCS). A # i & 7x, TMS ] i ix 2
HUNP 55 N P 22 fif it ik 50% . [RIFE, DCS Xt
pNP AR MIEITEM . 5 TMS #HLE, tDCS
I A T RET . B DA S 2 ke PERE AL 55 HR oA
P4 NP A TN &5 /il 4 22 BT 806 pNP 21, SCS 115
BL 32 B2 Ay A 4E TR RES M <1077,
AT A 4 RS S N, (R ReAR SR 3R
KW, SCSTEZM# CRPS Jis NFTR RIS, 38 w] fif
AU B BIZURAE X« IR B [X 5 8 A S it A
IR X 55 AL I R ABE 2R 28 2 T ) 32 42 7 P8 04
I, B 5 0% R G2 [ R0 B AR P2, T CRPS
NP X IR XL At Bl TR
By Wi 3830 Bz Jo S i DX R Tz o BE S, AL R
A R B J5 45 i X 3% 2 1 4 f k] P Groote 4%
XF SCS FH T+ JEAE A J5 S 25 & 1k B 0T Fe .45 tH AHALL
2518 (Groote % . 2018) - DBS i £ fif iz 14 it i 14
pNP 4 & 4 BEAR B B /T 5%, A W 9T K B DBS
% pNP HIZEfR 2 A 50%. A&k, 1T DBS £l
tEECR, H BRI E I AR b 2 H & 2
i B4 #R (Food and Drug Administration, FDA)
SRAL Y, gE BRATA,  DAARAK R 5 4R 2 R T T
JE B A 23505 S B pNP WG T ROR B3, HE—D4R
7~ pNP 7] SECHRX A2 .
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(2) F &R B MM pNP: & A4
HH, 31 ¥ J7 7% (transcutaneous electrical nerve stimula-
tion, TENS) T fi{#. ZAaMAFFER M, WA
6T pNP. I [ T4 1) 5 LA 46 N F-1E 1967 4F 5t
KB TENS 1] 2% f# pNP (Wall 55 . 1967) , M5 %6
G AE S8 2 IF S TENS 5 HUEF I 4 T AL R0 280M
L, FH AR I TENS A Ad 25% (1) = X499 N AIw
SRR, R NCRATIE 75%, W76 G I
FARE K GHHE (P HE% . 1997) . Mokhtari &
fR1E TENS X pNP (1) R 47308, FF A HAE A bL]
AT BE A I Y T R R R o A A DR i X
253 TR I (Mokhtari 25 . 2020) . FEREHF T
B g (TENS BJ—MIERD HHHIE 5. 2%
fift HPORR P 22 R G4 I T K E W IAE ] (Wang 4
2016) o EREIRZ, WFFC I TENS X ph & 46 5 fa
FAERI PHN P R TN CZ2 g . 20200 % ANJRIT
BRI 2 o $Eon ] ) 5 rp R 22 K R o BEL KT i
T G S ] o 2 00 B v K SR PR AL 1 A A 1)
WOETT L — M R AR SR A TR & 45 b 5
AR N A ] ST T pNP B AR B A,
R P Y % AR T e A RS L A Rk B B
Joa AEF BT O I PR RN 356 Bt B 7T A B o 34 T 3
ok P A AL AORE R T RSB B AER R
ﬁ pNP [27,28]o

(3) =AD& 58 [ #0222 i pNP: L
7E 20 4 #], Lancet iRk &5 = ARG A
FHH A NS RBUR (Stoker 5. 1916) , =%
A XA ) CRPS P2, 214 LG PO Al o) 25 05 14 g O
S ] P P R L B AR T . L TR, AR
Al e @R B R (B 2R pNP. A FA
R R I =BT 2 H A2 RS TR AT 90% (1)
SXWEAIE, AMUERA R RN IR RRE, 1 H AT
WAL N R JPESE 7% (An 28 . 2018) , HERXF A
FEIM L IRER RIFEEAEH . X — K IR 5 4 —
Z PO FIAER] (Gao 2% . 20200 . Lin 25451
AR A 2271 A ) = S0 5 1697 PHIN 3RA53 & 2
B, IFRIUEA AT E et g B2 E
A (Lin £ .2018) o EiRF5EH BN —AMEAER
(10 e [ TR 5 8 52 3 o 28 40 55 TR0 N R AT — S
SE SR AR, BONTRE AMERIRST fER R &R
ZEEB IR T AT T TENS To ik 2 2 45 5%
52RO, R R R R 2 2R G B £ b
KT pNP VAT MERE . 327 A [l 5 A de 22 06 2R
BB IS, 8IS 5T A B R 1 B v X SO PR L A
WA, EROUINLENAL R — PR R . R HR
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AL iz 1o 28 1k v 10 240980 1) ok B4 23 402 B A 0V 2% e
LI N Bt 2 AT = 5A0E M G, Z2H0R A
IR LA AR, BN BB E R Tis 50
pNP 158 JJIEYE . 2 NBUEEIZ, AL
UESE =AM B I a 8 A AE R (Sagai 45 .
2011) o EIFPEAE IR R A B ORIR IR
TC5E A A RAIE T () = EE T 1A

Zr BRTIR, SM&saHLt, sha s
FIZAS WA F T 2R pNP. X ESIE R R 3R,
HFHX A RGNS T pNP L, R L
WIPEEE A, PR pNP VT 77 RN RE AKX
FE B2 L EE S, ERITTIRTT pNP HKESET,
7 B AR R 8 P T T4 it

3. JH Bl AP 4R 3 0 A pNP g5 A AR X B JE [l 4
SE R R T XU 1) S 5 IR AR

(1) pNP J NAEAE A i R0 45 44 2503 A 3
RefEnG: WEALRM, J&E &m0 S 80N AN
AUA R . A B SKE R K
JR A AH 42 R 48 JE LA S A R T PP R e
S0 J5 5 AR N AT 4EE T 58 RE TS A FIARUZ
BB R I A B 2R, B R TS A T2
W, JRAEBERR XA PRGN, 5 A0 P G A R
WnE, IHEMLIT R TS, IR E K
SRR PO P T A R 2 R R A,
PR J JRE I W] 3 BUR BE TS A 4 oW S Tl
SR, RIUONBRIMEYIRE L, UK i EE
S04 7% (Sharif %5 . 2005, Almarestani %5 . 2007)
iR A 248 25 Y b 250 1 S IOt R 0 5 2 5 T A 41 0 48 2 4
Mt tE, HENIL TR AKX AL
JE T8 PRI 2 R G IR 0 T O AR R B SR 1 —
AT BRI B A R GRS 7
FEL S B0 R s PR T R, DT R R A M R
IR E. RN, M Lr4E iz I 560 o g
FRRE N ] F N pH  A-4E S5 EHE TS M AN [RIAR 2 F S 0t
MR R RAEZEEL

(2) pNP A BEL AR AT BRI
HHEKTA, BB RS TIAE pNP R B2
WA EEAO. RS R BRSEAENE— %
M TCHRFTELL B, SR PRAL S 1 gk g B,
EAE T 92 350K B s TR IS AR & T Hp i & e Xt Pk
S RN 9% S N 1 AR A VR RIAR N
28 0 200 i S P AN R 5 0 T S DA R SORE Rl TR
TR NS PR R R 2, (ARG O 2 A
MRS . J& BR300 5, S & KR & 4 T
J R P2 Joit A4 A R T ) 0 Rl T = R AR S AR AR 2

——

e 727

138G AN B T S A R R R T, SR R R
W i FA T g, AT 5 3R SR . AR PR 1T IR
CL A A 15 1 2 11 2 e o B

(3) pNP BT B BRI % F7E 20 tH
40 80 AR, WEAA BB K — M pNP 5| iy
[ Y5 £ 285 R 4549 1D B S ) L AT g o FRL R AT 77 4%
% . Koltzenburg F54 H 504 28 45 10 5 BOWM #h 22
SRR TR R R . — R IEIR RN SR
s difs, Bl aiifiG, KREREMEL
T5CL ) L 2R 0 52 A 4 2 1R 2 e = A 2 5 | G Rt 0 ()0 ot
SRR R 2t 2F A F R 22 45
i, BRMPEATRE FE A H AR K, XFE
Ko FEHM & T 45 U (Koltzenburg 55 .
1999) o JRAE ELAN AR 22 4547 g 2= 5 SORHI] [ 5 42
R A AR IR A R B TR SE, (%
ST RAEWARZ U, TR PR R —Fhoh 295 2L 1
PR R BB, A RIS s 2545 5 2 H Bl
KU, 1T 53 Ah— LR 70 20 e A A% T
Bt 1) JE R AN B A

(4) Ji [ 22 1 28 96 97 1T 380 4% pNP 5 K 1) R
X % J) BBl Ao 45 5 4 30 495 AN Th RE e AS: IT 20 43K,
A P O\ S5 565 =2 ) FH 48 S BB 0T 2R o 48 R i #4148 pNP
SRR R B, M8 = X K SRR A
JR~ W RERE DL RORM = X AR A AP g
HE I o 20 T A e I R i B A [ R (R o 5
st CILE 1) 5 7858 A28 8 K RS ABLARUM
S ARME M2 H5107, IS FIEHE (C-T, /K°F)
v EBEERESRG (Liu 5. 2016) 5 {EALE AL
KA R BT pNP 2 SEUP AL R 4812
5, R KINERWRTRI B 5 Fefi.
JE RS 2H 2PN o RO Ry R R S A AR A, AR
NIRRT a0 (Lu %5 . 2018) - N
HeBRie a2 A7 (Rik pNP BRI (E 792 4% Bl
F R A RGTEAS AT RENE, 18I 4 i SN A4
NERUIEZY YT RIS oa T N B8 Y1) I vi b A 15 9 |
L5 F BN pNP AATEHIX P RG S5 M) 12 iR
FURBEILS (Gao 25 .2021) , WK 2. HAEMRKZ,
FIH 2 L 23 T B e 5 NP IR IT — &4
A Fity UM IR pNP SRR TS R, R
e it AR HR AT AT LA pNP, X HI#E T st m BLIg
BRI M RX 380 JE L 2 1 BT A 5 R 5 A RN e B
15, T 0 R 2435 B B bR R B8 SR AR LA 2 A R )
FElAp 0, o KM B R WG A AT SR, 5
L AR I FR A 0 Th B it K BE 75 LAZY IE (Chen %5
2017) o FREM&REE 2 Krsh2s 5 1EH
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PFC

Hippocampus

Thalamus

ION

Gasserian ganglion

Medulla oblongata

. v

No destruction

X

" EAnot PGB
A & PG

1 ARG (SR XA s st i g
=PRI R B AT AEAS F KT A2 R e PO SR B A M I 0%, EHE O BT Koty 5. . ERE.
B, M. TR KRN A AR T AEE T BERRYT AT A B, T G LM RRAE SE HEAN A FE
LKV AR .
gt RN T At RN = MR th AT T AR B ST IR B I A, O RoR
XM AR b A R BRI i S AR IR T L FME SRS A
EA: HL£t; TON: HE N#4; PFC: RBUZIM B i PGB: % EL4K; Hippocampus: #f %5 Thalamus: /i
Gasserian ganglion: - H#114:77; Medulla oblongata: ZEfif

Fig. 1 The structural and functional alterations of total nerves induced by cranial nerve injury (trigeminal neuralgia)
Systemic ultrastructural changes were observed at different levels of the nervous system including bilateral PFC,
hippocampus, thalamus, medulla oblongata, different levels of the spinal cord, and ipsilateral gasserian ganglion and
infraorbital nerve in rats with trigeminal neuralgia. EA treatment significantly restore normal structures of the brain tissues
that were damaged by trigeminal neuralgia. Whereas PGB can only restore the various levels of the spinal cord, ipsilateral
infraorbital nerve and gasserian ganglion.
Green check mark means no ultrastructural changes. Red cross means the ultrastructure damaged by peripheral
neuropathic pain could be restored by EA but not PGB treatment. Blue cross means the ultrastructure damaged by
peripheral neuropathic pain could be restored by both EA and PGB treatment.
EA: electroacupuncture; ION: infraorbital nerve; PFC: prefrontal cortex; PGB: pregabalin.
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PFC

Hippocampus

Thalamus

Ultrastructural Destruction
in SNI modal

Sciatic nerve ligation

Sciatic nerve

2 JHEME EPEIED 02 A K45
AR AR AT S BOR RO RO B ot . o SERE. 1. M. JEE ST AR T R A i 20 3 L R Al
gikaifn. BERRITAMESE BRI, EE AR S5 AR AT R AE A .
TOMAE . RORARF AL A0 FOR SNIBRR A Z AL tH DU s 1y, LR s 5 wT i AT iR 97 2
5, T AR BRI TAE AR .
EA: Hi%F; PFC: RBUZIM R J5i; PGB: ME4K; Hippocampus: #§5; Thalamus: [TfiXi; Sciatic nerve: ARFEHZ:
Fig. 2 The structural and functional alterations of total nerves induced by peripheral nerve injury (sciatica)
Systemic ultrastructural changes were observed at different levels of the nervous system including bilateral PFC,
hippocampus, thalamus, medulla oblongata, different levels of the spinal cord, dorsal root ganglia and sciatic nerve in rats
with sciatica. EA but not PGB can restore the normal structure of neurons damage by sciatica.
Yellow ovals represent the sciatic nerve ligation. Red cross means the ultrastructure damaged by peripheral neuropathic
pain could be restored by EA but not PGB treatment.
EA: electroacupuncture; PFC: prefrontal cortex; PGB: pregabalin.
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EIS Wik SR

T AR T DU AR R pNP
& RS

BT RESTRE IR 78, 456 B SR Im R SE
BT SEEG T 7T, A BIBAR i pNP 4 o 28 451477 R i
(comprehensive neural insult theory of pNP). FATTIAA,
SRR ARA 2 Fi J FE p 2 4405 51 S ) pNP ]
SRR HE KM A RE L P 2T NN i [ ek 2 A
W Z &M e R Dy RERE G . HAZ O A A 2

——
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AR A B e 2 4500 M pNP IR T3 7 3, &2
W, WA NMECLEAE, 5 —J5m, R A
{1 Je Rl Ao 22 e DD T B BB, RO R AR <%
i AT A5 5 A LT (A IR B T2
ToRBURE IR 2 — BUi 18] 22 fift s 1 2%, ELE I
PR S5 P29 LA AN AN TG RE IR IR Ao 220 8 2 0 Al
R R BORAE . IRTIRZ AR L 1055 (1) pNP 1
RigFM oMz 2 280, 2 H0m AT eE 2
s m (WE3 o N ERAR—NEH

I PR S B s, — 5 41 J5d . PHN A1 CRPS 4% MR, LB, PRMES 5T

Stereotactic brain lesions

Structural and functional
changes in CNS

Central neuromodulation
TMS, tDCS, SCS, DBS

Y

AA

Peripheral neuromodulation v
TENS
Structural and functional JE—
T —— . PA——. pNP
changes in PNS
Peripheral nerve repair

Ozone

Percutaneous rhizotomy

B3 Al 2 B i A 245 1 o DA U]
Je el e 22453 0 s Dh RE RS ] 51 A B A 2 PR i, T S B AR e 2 G A M ThRE T2 i CR T Sk i
) o MEZ T, BB E LR PR R AT B MR IS B R RO (RE) S5 D RE AR
i (R PRERE) , HREMAEIRB)E FRBEENHIAZAAE (Las% .
CNS: HHXFRE 245 DBS: MR HEAIEG pNP: Ji B E 0 B PO; PNS: Ji BEI#4E 245 SCS: F5 i H I ks
tDCS: LfRE M HAE: TENS: S dilE: TMS: S/l

Fig. 3 Schematic diagrams comprehensive neural insult theory

Injuries to peripheral nervous can result in neuropathic pain, which contribute to the structural and functional alterations in
central nervous system (the process is indicated by the black arrows). Peripheral neuromodulation, peripheral nerve repair,
and central neuromodulation can provide excellent pain relief and repair the structural and functional changes mentioned
above (the process is indicated by the green arrows). If the patient has had prior treatment with neurosurgery such as
percutaneous rhizotomy, stereotactic brain lesions or the lesioning of the dorsal root entry zone, the repair effects of such
neuromodulation are no longer evident (red lines indicate the inhibitory effects).

CNS: central nervous system; DBS: deep brain stimulation; pNP: peripheral neuropathic pain; PNS: peripheral nervous
system; SCS: spinal cord stimulation; tDCS: transcranial direct current stimulation; TENS: transcutaneous electrical nerve
stimulation; TMS: transcranial magnetic stimulation.
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