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R ZZ MNP 28 BRibZ A, PRF REAZREIL CCI
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Table 1 The analgesic mechanisms of pulsed radiofrequency (PRF) in different types of neuropathic pain

R1 PRFFEA[E B ML FRIR 5 P Y SR ALE

RN EERgE i) St FEHLH E= BTN
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Fig. 1 The analgesic mechanism of pulsed radiofrequency (PRF) for neuropathic pain
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NIHR (0-3 ZAMMIEHR) 4. EZ2A4RHE
PR shsimieh, SME SN A TR E 2A BT
e, BURMVER Y, JLHLEI AT AR 5 0] TRP @ #E
TS R 2D R RE A B (TL-1B Al TNF-a) B i AH
X AR B MR (CC) B, Tao
A o) J 8 SCS AT 3 o 14 hi v Wk RVD1 1Y B
YR/ L3 AR AR TL-1B 7Kk NP

R /DN A T R Y5 B 22451455 DRG #f
Z RSN IR 71 (CSF1) #i% . FIH
CCLR RS, Sun 4§ ) JESL, SCS Al 1 1 il #f
25353 DRG &t CSF1, FRARH 8+ CSF1 K,
PNTIE BN i i oA f GRS S e = @i ]
M2 RS . LA, Shinoda 55 ' & B,
SCS a3 =5 41 il SNI K FUABE T £ /1N 5 200 it 3%
W, PEIEEE SNUS M M2 . fEtg MOl
#l 1. (chronic myocardial ischemia, CMI) i & &
JERORAL R Wang 45 B0 2B, SCS AT LI il 5
/NS T3 210 A p38MAPK i BV, I8/ T Ui A [
+ (TNF-a FIL-1B) B, TS -

2.3 FEYHAR B &

H WA N AR R e, AN N )
[ Ik [ WA 3o B S WA T AR B T i . P
T2 i S A L1 1 W) R A2 161 2 2 T of 2638 ot
(A ARk y- 2 TIR) AP RAEAN B (A
TNF-o f1IL-18) A& BRI, HE 5 & #h 4o
SO, FESNE PR R Y BRI
SIYINTSEUESE, B NS B AR 2R AT RE AR
2 3 4 B ) W, i SNIL K BRUAR G o o i, T
il F W 2 I E AR . AR AL, Wang
A5 BUESE, SNL #5473 K BV B i 22 o 20 B v Ay
Fitg A, BEIBT B BEARRE MR, BENHERE D H bR Y
1A/B#24%3 (LC3) -IIAIFE AR (P62) /KF-, Jin
FPER, HF-SCS 3 i H i ¥ Bl U AR G 58 26 1 2
(LAMP2) FUNAHALIUE AR D (matu-CTSD) 1Y
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Table 2 The analgesic mechanisms of spinal cord stimulation (SCS) in different types of neuropathic pain

R2 BHERNHEARLBMEHE AR PR EBEILE

SR YRIT AL PRI A F I E= BTN
SCS T13 CCIKH. A HES MGABARIEEIL [37]

HF-SCS T10-T12 SNIKHR SR =R B, BRI A 2K [38]
SCS L4-L6 SNIRR IR 8 R R KT, BTGB 52 4 [40]
SCS TI2-T13 CCLRRR Wi NI KIRE R4 [43]
SCS T11-T13 SNEKRR  MIIRVDURERL, Jk/DIL-1B7K-F [46]
SCS T13-L1 CCIKEL  JR/DCSFIREL, I B /0B 0T 200 M I A A0 98 AE D81 (477 A [48]
SCS L4-S1 SNIKE  $HIAE 6T A /N ot 40 [49]
SCS T5 CMIKE,  H0HIE BE /N5 41 p3 SMA PKGHE 4 S5 AN JORE R T+ (TNF-a. IL-1B) B [50]

HF-SCS T13 SNLKEL RS BT RE A N 15 WA B Ak [54]

s ARE AR RIS, SN AL E S SRR S, R FLIS A S 2, (REBIEIAME; CMIL: M2 PEC LS SNL.
ﬁf‘?i’i%
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" N AT i
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Fig.2 The analgesic mechanism of spinal cord stimulation (SCS) for neuropathic pain

E2 BHEEERIE ( SCS) i&TMAmE R maEmILE
(a) HHEEEANN (SCS) R TNPARARA /R ER . (b) SCSHEUECCIR FUABEE A GABARIEL, 8137 CB IR SZ ARG IR ARk
FRG; SCSI/CCIRRUEHE T AR F1 (CSF-1) B, IHHihE a6 M B n g (b A a e 748 . AESNIRRUSAL, SCSHit
T TE BT A A RIS S, R T R E TR, AT R T RE A R B S BRK T SCSIERE N T SNIK BN #F8 Hh
PRI RST80T BT R 32440 SCSARHESNIR UGB AR D1 (RVD1D) BEAL, FEREMM AL E TPIL-1B7K -5 SCSHil
SNIR FUARETT M/ BT 4B IR . AECMIBTH  SCSHIHHI K VA B/ M ST 4 iip38MAPKE BB , I IR A S SAE I+ (TNF-ofil
IL-1B) BEH. SCSHEINSNLA FUABFAAHSCHIA 12 (LAMP2) FIAUAAZIE IHED (matu-CTSD) M7KF-, IREREEATIRE, BN A v
TR
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3 StITRYERELE

ST — R T AT WOGEIT £L AN Ry R 2R
s B U HRYT I ik . TEIRIR b, A
WL (PBM) W AR A AR /K 3O 7 145 502
T, REOGRERRIOTT Ik — RNV I
N, TR AR TG S AT RE . B AT AR 40
PR SR MIEAEES . R RAE RN, JEXTHLUE
SRR 2 e tE B 52 . H T PBM 4
T2, AfARmEE. BIiRE . Kk
RIT AP A IIREIR A 45 . B n] LW I TR K
L, WO BT R . ANV Ae R Ry b
R 45 50 kA, PBM At nl T e i A,
WG R IRDL , DA E RSt 22 ) BR A v P LA
BINBIT o MER—FARRANE . TCEI FIARX 2221
BIT I, PBM BIRYTHLE BRI ERESE . 7R
SsEih, AR ENE AR TSR A HIL S R i
BOCAYIR T M BR AT RAEH] (R3, Kl3),
3.1 EEARRER (5-HT) £S5

5-HT X P B8 35 v BA XU AR ], 5-HT &
PR B A T IO TR B 2 R Y | 2R
KA LA S A5 Bt 500 AL Sl ) ) & 0 Santos
S TR B, OGBS G AL I T CCT R BAIL
BRI A 3 RS2 (R, % N TS 5-HT, RS BT
Wil OGRS AT F SR, X BRI T
WML RGH 5-HT,, AR BES 5 T PBM RS
YE.
32 RS E F AR S AL

TE T #0515 Z L (temporomandibular joints
disorder, TMD) #& % i | De Freitas Rodrigues
A B8R BT SIOC T O IR IR 2 3L, PBM
AE T A = XM P EURY B (TRPVL, SP#I
CGRP) [HRik. fEHHER 1 (spinal cord injury,
SCI) BRI, Janzadeh % ™ & BLSOG RS 47558
BT AR el i, T HLEks: 1 iz sh iy
SEIRSCAE, HALHTT RE S FEARE 46T IL-4 . IL-10,
IL-la. P2X3 FIP2Y4 BYFEIRKFAH X,
33 mEMNIER

Bl R (MIA) S BECT & KW R

(knee osteoarthritis, KOA) #AIdr | Yamada %5 [
fe i, WOBMRBROCT REISIEE R, PR E AL
YAk (SOD) G TE, BasmbTALAIRE T
34 MEAMBERAYNHEIER

SIS, G IEIE nT LIS SRR 25 5k
W, Wb 2 . Martin 25 Y R AR RS
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Table 3 The analgesic mechanisms of phototherapy in different types of neuropathic pain
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Fig. 3 The analgesic mechanism of phototherapy for neuropathic pain
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Abstract Pain is an unpleasant sensory and experience associated with, or resembling that associated with,
actual emotional or potential tissue damage. Chronic pain is pain that persists for more than 3 months. Chronic
pain is caused by a variety of conditions with high incidence. However, the use of medication to treat chronic pain
has certain limitations. Non-opioid medications have limited efficacy for some types of chronic pain, such as
neuropathic pain. However, opioid analgesics have limitations due to addiction and gastrointestinal side effects, so
non-drug intervention therapy has gradually gained attention. Currently, common non-pharmacological
interventions for chronic pain include pulsed radiofrequency (PRF), spinal cord stimulation (SCS),
photobiomodulation (PBM) and repetitive transcranial magnetic stimulation (rTMS). PRF is a technique using a
low temperature and pulse of electromagnetic radiation to disrupt nerve signaling without denaturing the fibers.
PRF therapy involves the insertion of a radiofrequency needle around the target nerve under computer
tomography (CT) guidance. The RF generator emits a pulsed current to the needle tip, forming a magnetic field
near the target nerve tissue and exerting a neuromodulatory role. Compared with traditional thermocoagulation,
the temperature of PRF does not exceed 42°C and finally exerts an analgesic effect without damaging the nerve.
Recent studies reveal that analgesic mechanisms of PRF involve downregulations of functions of voltage-gated
sodium and calcium channels and ionotropic purinergic receptors (Nav,,, Cav,,, and P2X3), reduction of the
releases of neuropeptides (calcitonin gene-related peptide (CGRP) and substance P (SP)), neurotransmitters
(glutamate) and pro-inflammatory mediators (interleukin-1p (IL-1B) and tumor necrosis factor-a (TNF-a)), and
suppression of intracellular signal pathways (ERK/MAPK and p38MAPK). SCS modulates the releases and
functions of neurotransmitters by downregulating excitatory glutamate systems and upregulating inhibitory
gamma-aminobutyric acid (GABA), endogenous opioids, and the endocannabinoid system. SCS is a therapeutic
method that effectively alleviates chronic pain by electrically stimulating the spinal nerves. This procedure
involves the implantation of electrodes into the epidural space under local anesthesia, with precise targeting of
specific segments of the spinal cord. By delivering pulsed electrical currents, the spinal nerves can be selectively
stimulated, effectively blocking the transmission of pain signals and providing much-needed relief from chronic
pain. SCS suppresses neuroinflammation, including downregulating glial activation, decreasing releases of pro-
inflammatory mediators (colony stimulating factor-1 (CSF-1), resolvin D1 (RVD1), TNF- a and IL-1f), and
regulating p38MAPK signal pathways. SCS also increases the expression levels of lysosome-associated
membrane protein 2 (Lamp2) and mature cathepsin D (matu-CTSD) to restore lysosome function and promote
autophagosome degradation. Light therapies utilize specific wavelengths of light to alleviate pain and promote
healing. Light therapies use different types of light sources, including visible light, infrared, and ultraviolet rays.
Recent advances in light therapies on chronic pain reveal that green light irradiation enhances morphine analgesic
effect, mainly by increasing beta-endorphin and enkephalin levels in rats, reducing postsynaptic glutamate
receptor expression and inhibiting microglia activation. A recent study using sound to mitigate pain and reports
the mechanism of sound-mediated analgesic occurs through the cortical-thalamic circuitry. The study highlights
that the analgesic effect of sound is solely dependent on the intensity of the sound, regardless of its nature or
characteristics. In conclusion, the analgesic mechanisms of non-pharmacological interventions suggest their
potential in the clinic. This article reviews the intervention methods, advantages, disadvantages and analgesic
mechanisms of the above non-pharmacological interventions. The review will help to better understand the

pathogenesis of chronic pain and to optimize non-pharmacological interventions for chronic pain.
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