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Research progress on neuromodulation techniques for chronic shoulder pain *

HU Jin-ge, XU Song-chao, WANG Yun “

(Anesthesiology and Surgery Center, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China)
Abstract Chronic shoulder pain (CSP) is a common functional limitation disease with complex etiology that
significantly impacts patients' quality of life. The goal of treatment is to relieve pain and restore movement and
function. There are a variety of treatment options, including topical and oral medications, corticosteroid injections,
physical therapy, and surgery. In recent years, nerve blocks, pulsed radiofrequency, and cryoneurolysis have
become mature methods for the treatment of chronic joint and spinal pain through targeting relevant nerves, but
there are relatively few clinical studies on CSP, and the results of domestic and foreign literature are inconsistent.
Progress in ultrasound equipment and regional anatomy has expanded their clinical applications. This article
focuses on the distribution of shoulder nerves, neurotherapeutic targets of CSP, neural targeting technologies, as
well as related research progress, offering new perspectives and methods for further clinical treatment.
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JE SR F ST JB BT R B DG T AL R
MM LB FEH 4%, HHAREN EWE
(suprascapular nerve, SSN). Jg il F#£5 (subscapular
nerve, SCN). i # £ (axillary nerve, AN) Al i 1]
2% (lateral pectoral nerve, LPN). i il <35 f  BiC
MM GRSy, 5 EZMRH SSN X/, 5 T4
FREH AN 5323, AT ERBRH#H SCN B3 3ChE, i
TR AN T3 188 W H SSN /)8
U S7 A LPN (565 5232 i s BAGRJE S Y5 RS B 1)
AR I T S EAT, X T4 iy JB HR A 48 L )
VR BT 2R AN 5 0 22 G HL B

1. B Erhes

SSN MR & M &, & HJH R IS 3.
SSN #2 HE M -+, &35 = /A2 7 NS
TE WA, 58 W E3hE kAT 2 8 I E A
W TR E M B, iR X B . SSN A
— 3, JRVES SGRVET R M BV R i i, JE
W 73 S AE 2 2 7 I BB B AL, RIS R G R
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W RN ST 3. SSN A X LR Tl 43 SRk A
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AN v 25 X B s R T 2k X & V)i, FFER
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5 BRI A S, N X VR X LR
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3. sz
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1. PRt 22 BH

SSN A JAH KT HE L) 70% 12t 4 22 B
JE M L 4% 28 BH i (suprascapular nerve block, SSNB)
5 A, T AN A LPN BH AR A A S B iG 97 -
SSNB M8 1 F = A b o0 i 4 35 105 2 i
N, PR HETS M 05 55 P10 2 T 1) A0 A A A0 X
Btk CARIRD P P A KR DL SRR
KATHIENPRE LR 4E, T2 T8 97 & Fh stk
AE 1 JE BT, WE A AR . R R ST 4
RV T R AR E Jm U 7R )R IR b
Qb ST SSNB Gzt g N #6) 5 i W, (A AR &R
Ph: B, MM ERIR, "TAREEEZIR: X,
SSN )21 73 SO H A2 8 I b U1k v L4870 3,
TEAE A AT RE. BR T FIRR BN RS, TR
T LT 75 I o A B8 AT RGN IR DT e 2 A\ Jg
BTy RECE PR M, TR 12 8 (5w A
BEAAD 17,

—IIZE A M 7R, SSNB VGJT CSP 771 5%
NS RREL, AT ARG, HH
HEFEI A1 A PR Y. SSNB AR ENEJH ST A WA
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M R TR, R ENCERRANEEhE . fE
HMEVE PERG T 1 B DG 9 28 i N R IE 4L SSNB (10
K ARIT, RIAEE 6 N AR, TSR 7
7% (visual analogue scale, VAS) 12 F15% 5 14343 1)
BRAK T 2.6 A19.5 P, {5 J s A\ #:5% SSNB 3
37, 1 G VAS ¥Fr 4.1 +3.7 (B RT N 7.8£1.3),
1A F I A3 R R B okt 1 IR bt Bk
A AT, WG R R P R R B R g )
DL BOEEIT P, SR RIT. H TR B 2 R
X HE B 9 (randomized controlled trial, RCT) #x #E 16
SSNB DA LU 3L 5 5675 N vE S R AR AEFRIGYT,
PL7E o Hf i HLAE CSP R IT R IIE FH

2. ik 5 A7

Jik i B 4 (pulsed radiofrequency, PRF) J& izt [ fif
25 41 2503 FSA RN AR K R OR R AR KR, SR S g
SEAPARANTE], PRF Ak =R, 3@ ik e
TP A R E BV AR 208, AN e 4 70
BI85 5. BT PRF IREEMZETIEM, fuife
KA T4, @ SeEE e EEE ), Bk
PRF 7EY677 CSP J7 RS2 )¢E . PRF 4 H—
1A SSN, WA HRIEFR AT L2 4= Hu[F] I 7] SSN Al
AN P, {H)5# 5 SSNB M LL/E 59T CSP IR R 58
FAPE A AT BHIE S

H Al R 2%+ PRF N+ CSP FIHF 78 28 3
22 999 o M R RGBS 1/ (B B AE 7T, 1T RCT 8540
B 5] 5 R SSN ] PRF LLIG T CSP (¥R HE M0 72
W], PRF AJDABRE . a2 72w ™) SSN
PRF BAAHE B TUBER TR YT CSP MR RUR R KA
6~ H B gk4h, 05 R I SSN [ PRF B & H
A A/ INAR L6 3 B 6 TR 9T R T R SR B A L
AW FEAER . PRF ¥GJ7 CSP fIAH2< RCT #F 78 WL
1.

3. AR AR AR

AR SR AR B BN R SR (4-70°C,
N,O 5% CO,) SEHEMZ KA S, Bk
bk, A EEAL, AR ARG SR
MR AS LR 2R A B U U BT ¥
HIRK IR . AR B AR AT 2 218
PEIR P — PP AR R 2 R ik, i % 50
il FHAIE W 7 3 RORE ANAS B A0 R AR R AR
WA 7K 22 A4 S R R B iR AR
g L@ FARYVIOMNA, HEBFES THS LS
Jit 75 2 A P i 5 U L A i AR S5 R A SR T R,
1 485 20T 3 78 U o 40 a2 S 1 HE Lk — 2B e st
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o (- e HEAR s e Lip
Sy PRF 41 72z=15 BRSSO E S R R, = AR
2003 Foula 2 19 PRE KM REHHE 7=15 2y PRF Y4 6 4 3 DA R A P JE YT R S K VAS
o JERTEE S PR B S 4 4. SPADI A1 ROM. PRF 415 HAth i 4148 L,
72=15 2. 4. 8 AN, ROM BEH L
. . PRF 4 72 =68 R .
JEHML  REME . PRF Z17E 6 & F1 12 FE i, VAS iF 4. SPADI
A [29] 7] — N
2019 Yan % iy T AUL7=68 3MA S sEae BEME
PRF 41 72=10 Wi 296 97 J5 NRS V70 35 2 3 BR A%, (H B2 o3 2%
e 0] SSN e e BT B S N ] 23 S 2L ek /0 B R P AL BT A I A B
2021 Kim % IRIERRE 10 2T RoM By SR, (2 AR K R AL 8
T PRF 41
o PRF 4 72=15 PRF #0755 1. 3 N1 VAS $F/3#1 ROM % 55
2020 Alanbay %& B! TREE R 2R IR PR 41 34 T NB4L; PRF 413 A [ I GAS 343 i1 FH 1k 4%
72=15 R B 5T NB 4
PRF AR5 6 A~ H 1 VAS 1T 4 ik 35 < RHi, T
PRE 4l 77 = 45 SSNB 41 VAS P43 % & E AT /K Vs PRF A )G
2022 PEFEg Y SSN {isRE JE TR SSNB U 77— 45 6 MH 64X Ik SE R A L < b R L A
- PRF #H i 501l ROM A J5 1. 3 fl 6 ™ H 5 AR Hi
FH EL S 2 1 ey
PRE % 77— 18 PRF 417E 2. 4 F1 8 J& (75 5 NRS $F40 5415
2024 Bergamaschi%F™  SSN MHEM (o nn a0 34A  PRF A 12 J& i i B NRS PF 20 B4R P 4[]
- ROM %5
. e 134 SSN wamprg  PREAL72=30 g PREZHA PBMT 4K VAS 17, SPADI fil NHP
2017 Okanen % AR e =20 0w, mmanEREL S X

AL 4392: (visual analogue scale, VAS) 5 JH J< 170 5 DI REFE G 84X (shoulder pain and disability index, SPADI); X553 (range
of motion, ROM); {i BRI £ i)=& (short form-36 questionnaire, SF-36); 74> % iT5r1J: (numerical rating scale, NRS); Hrik &
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3 (goal attainment scale, GAS); # | Y J¢ &% (Nottingham health profile, NHP)

AR SRR O TI6 97 &5 R v
s BLHE AR T O TT R IIROC T UR  UR AOR
TG IR LIRS PO, 7 Stogicza
SRS T, 4 BB R S, RSEIRIT R
B HEAEEF AR S WA B G2 T
BEE S I HE RN A URE AR, % SSN.
LPN. SCN Hl AN Hij 3C ) X753, A m AFEAR
& 6~12 /A WIEIRGERE = 60%, ToATAlis )G
FHAS RN o 1 1 RN B R o B 56 4 9% 1 46 1
Joa NAEXUN A D) 78 A 34T T8 IR b Ao 20 74 R A AR
R, THHE, RARESHTEE . DR M Imvr o
SRSl I N | | SOV EZE = B 7 Ne e o o £
FARI\Z B AT T R — N RIFR4h 78, mrigft
B R R, Frakntah@E s AR s 28 H, B
AZBARCNH T 2B ERA, PR, s
VISR ARG 15 B T RS B9, Tifeld 2 P s 7
2 BIEERZ R KW FARKRANERATREZ @A 5 3T
A URMEBURA, SRS IR B E T
SSN, JHAREEMAR RIF, KM aE <2,
FEHARXT T 0T MR, i 75 BB 2R 20 B 2 b
I 5 7R 7 T I DA i B A 1 B R R SR R AR AL, R

[ i R 5 751 PR S 4 T T2 V6897 HR s IEA T A VR
ZHURAR, (FEERIBITBARAWISGE, i AR
BEE U (T RO 22 4. = Fi R B 280 5 7 2
ELR L 2.

4. HAhisIT HA

J&] BB #4122 )38 (peripheral nerve stimulation, PNS)
Y Tt 0 B 51 2 S T A DX I () AR A
TG, A UEHE R B AR RIS LS 2 5 PNS 80 34
B, O ERPUIEE TR T P BEA
B T 2% 1 0 AT AR AR A PR HAER K, (HH
AT o VR I 7 515 R 2 B N % T B R A
482 i 4. PNS 7] LLEE[A] SSN AT AN, 4 & Fif
CSP il R AL 22 R . PNS 5 FH 112 1 i 3 5
SR, TR ALE R IR AR R, e SRl
fie, REENEFRE. T RCT K3, 4% PNS 1%
N CRETFHIPIRIE A 7.5/10) £E 16 JH I 7R PF
G159 3.0/10, TR H AR A 6.1/10 1,

T, gk

CSP HHC R L% FHATT, HARRIEMRImEA
&3k J) R R 11 RN A R PR R M s D R o A
W FC PR R AR AL 1 JF ROH 7 pt (¥ S, X L
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R e IR EEL B I R

s HEELIRT; BURMMCRARMER; AR S EUL
WA

oI R R R BRI ARG BRTRR
AR, G WRESELATE

B F S T AR B RS E N, K 9]
@Eﬁ&@@@moﬁwﬁﬁﬁﬁﬁﬁ@%W%m
i~ PRF FIA VR AR AR, H Rk A8 s g —,
% SSN, W TS Bk S8 S scR, Iz
ﬁﬁ%ﬁ¢ﬁ¢,mﬁﬁ%$%oﬁﬁ&ﬁ%ﬁm
%, R CSP IR RFE. YRIT LRI,
%ﬁﬁﬁﬁﬁ%,kw*gi%ﬁﬁmﬁﬁﬂcw
HEAT 5 0B RCT SRR A B 5 76 7 38 s AR 7
SR, T I A 2R ) B AR ISR Y 3k A [11]
Fi RN PRI T T HR P — KO A

HBFRBR: AEHFARILA B R
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