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EIh LR A SR MERRMETBXTE
MBEHTH

XN %, H B, A &, k&X, WFW
LR R EB R R AL 2B S

Woks . 20264F4H 190 FHER: 202645 12H; KA HI: 20264F5H21H

HE

B #: BTk s g8 IT (extracorporeal shock wave therapy, ESWT) B &4 57 #4812 B I3 (transcuta-
neous electrical nerve stimulation, TENS)Y5J7T 8 XTI 2845 B E HIRIRITRY, HWERRITREZRE. B
KR RGBS ERR .. ik BEESHr2024FE1 5 2202558 TRBEMN KEE _—REE
e A R 2ERHEZ R EIRIT IR R TZRYE BE 904, 4 NTENSA (n=30). ESWT4 (n=30)5B&78)T
#(n = 30). ZHABBEZEINFERRTES BRITBBLE, TENSHRIMNE TEFMWEBRIKIET, ESWT
WA INE TSN BIR T, BRAIET TS TESWTEAS TENSIETT, THAMY N2E. THITRIE, 2
BTG H B =H B E R R T RTIEIE, BB ERIE2 (VAS), Constant-MurleyiF7r & B KT
¥E. R CHBEELKBHUBERYELTZERXGYP > 0.05). BITESHVASEIRIT I T R,
Constant-Murleyi¥4; B [RIREU K &7 MIROMMYER T BT i ; KBS 4R IR T2 AR VAS T FEIR B
Constant-Murley ¥4 #2FH18 B X 7 8 /5 EROMEUE 1B IR FESWTLALRTENSA, ZR B4 %R X
(3P < 0.05); ESWTH STENSA %L, 7EConstant-MurleyiF4r FIEE4ROMEE 4 H AL T TENSH (P <
0.05). &5 IR PEHEEE L F A ERIBTE A —THE EE MR X T EEBH LR, oE
JBRTTIhEE RGN E B A TRIT F R ZEEWAT, TR X EF B E N RRER EA TR (/e
B&Wm R S AME
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Abstract

Objective: This paper aims to investigate the clinical efficacy of extracorporeal shock wave therapy
(ESWT) combined with transcutaneous electrical nerve stimulation (TENS) in patients with shoul-
der contracture, and to evaluate changes in pain, shoulder function, and range of motion before and
after treatment. Methods: A retrospective analysis was conducted on 90 patients with shoulder con-
tracture who underwent rehabilitation treatment in the Department of Rehabilitation Medicine, the
Second Affiliated Hospital of Anhui Medical University, between January 2024 and August 2025. The
patients were allocated to a TENS group (n = 30), an ESWT group (n = 30), and a combined treatment
group (n = 30). All three groups received conventional rehabilitation therapy and self-directed func-
tional exercise. In addition, the TENS group received transcutaneous electrical nerve stimulation,
the ESWT group received extracorporeal shock wave therapy, and the combined treatment group
received ESWT combined with TENS. The intervention period was 2 weeks in all groups. Before and
after treatment, shoulder range of motion (ROM), visual analogue scale (VAS) score for pain, Con-
stant-Murley score, and Barthel Index were assessed and compared among the three groups. Re-
sults: There were no statistically significant differences in baseline characteristics among the three
groups (all P > 0.05). After treatment, VAS scores decreased in all groups compared with pretreat-
ment levels, whereas Constant-Murley scores, Barthel Index scores, and ROM in all directions im-
proved relative to baseline. At 2 weeks, the combined treatment group showed greater reductions
in VAS scores, greater increases in Constant-Murley scores, and greater improvements in flexion
and abduction ROM than both the ESWT group and the TENS group, with statistically significant dif-
ferences (all P < 0.05). Compared with the TENS group, the ESWT group demonstrated superior im-
provement in Constant-Murley scores and selected ROM parameters (P < 0.05). Conclusion: ESWT
combined with TENS was more effective than either intervention alone in relieving pain and im-
proving shoulder function and ROM in patients with shoulder contracture. This combined treat-
ment is safe and feasible, has a positive effect on functional rehabilitation in patients with shoulder
contracture, and may have good potential for clinical application.
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1. B

AT RIS R LA SRS RERS, RUAEER . E 30 S5 iG 5h v B AT 52 IR A S R LR 1]
[2]. Forh, JB 22 G0 BE RN B 6 98 I i A I B O SR vk R . AT R BEREASGE S5V H)
MR, WSPR B PR . S IR BN IR H % A S AE SR /1 R MR [3]-[5]. LA IEAE MmN, FOm S
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TSR AR AL, T A AR o IR Ik P B T R R A A I SRR S S SN SR 32 1, T
TGS e XA B T — DK SR ST T RE[6] [7]. BRI, T O - W3l - B4R RUBREIEIR, 2R
KT IR IS5

R4 B VR I (extracorporeal shock wave therapy, ESWT)i@ S AR . &l AW2EiE S K&
U SR B PR SRR IR E A, RIS A SV A58 S AR 3 T RE VI 52 77 Th AT — g W8
[8]. BEAEHFFiHE R, ESWT AI{EJE JA 4 2 b b A A o ThRe 46wy, R H: S0 2 T e Oy S 22 4
5G9, BBy i b el ge gl A —ak MEAm N, A M ABC & J5 2R RIS BN I Sh. 2 R
2% FLfil ¥ (transcutaneous electrical nerve stimulation, TENS)/ENAER N SRR, @ik A T AT H0H] . B
v SAERT B 32 AR T BRAS AR D B MRS 22 SR P AR PO B N, IR TRV SR N T A2,
F T B WL 003 FROA BI AR 10]-[14]. LA IEHE R, TENS XLF4ENUR . & 47 2 G a8 LA
B A M EG T N E, (B E ST ThRE RIS 20 B o508 I RR SR N AT B Z 8 40 UE SR [15] [16]

FT U, 7E ESWT WS TENS AT e i i PRI AR 15 HoA it BRSO £ T i 38 on v ol SRR B2 )11 5 1)
i 321, AN ST E S FE ISR & DIRE VK o ASHIE FU40L R FH [ B 1 23 A7, L% ESWT. TENS K&
PRGVRITJE R ZEA R IR TR, B O . JB R T DR BTG B FE 2, I R B T T L 5
FLEF X R I R AR o

2. AREFZE
2.1. —iEER

[ JBE 1 A 2 A5 1 AR DR 2 B B g I Bt B SR = 2 B HT 112 B B SUIR 1 90 181 55 715 2R 4 B8 35 1) i IR
ol WAEEIT TR 3 A, FR4L 30 . TENS 41: 5 11 41, % 19 5, £E#%(56.97 + 10.09)%
ESWT H: 55 84, 2222, Fi¥(53.03 +12.40)%5 . BcEd: 5 14 B, L1661, F9%(49.20 + 12.64)
Lo ZHBFEM . FRERETRILE, ZRBTGIH R (P> 0.05), BARHM.

PINFE: © JHTIRIRREAFE, VAS>4 73 @ J8 RN F3) KA ShTE B 20, FF6 e 1)
JARNTELE: @ AR Z AR MG T R R BRIIEYT . @ AEdiEiETRR BRI RE, TG
INFIFERS .

Hebppre: © 5 3 ANH WHEZ)E W I BUREE R V2R @ FAE S By IRFR K if
BEINGER: @ GIHMEL, MEBHE RGP, HEAEE; @ 2250 IERA S sE e Rl
BT © JRE R R ECR BRI 52 6T .

2.2. i@fr ik

S E MR IRIT X BRI B WU R IRIT R R TRIT S TR SRS G LR
%, BH LXK, FERIT 5d, #2802 H. BAREEaAEE. O BEETG2CHREZE, 20 min); @
BRI VAT OGF B A, SRR, 20 min); @ TR FETRYT (VU FARIR B, LS DA AR 1 52 8 L, 20 min);
@ BEITIEGRITIMIE IR G — B/ SE RS . 22 B AT A & ik, 30 min). HRIIAEEA R
RS EE B TR G, FieEs). SRS NZGCEE®T HIIZ 2 IR, FK 20~30 min.
I GRakEE LA B AT 52 Y55 PR T W R S E o TR, AR OG5 1% 31 5 ik 52 175 100 32 25 18 m £
W5 ) o

TENS #: © WHFEZIHT K ARG @ SRS BT FHZ RS BRlEasT
AR BRI T A IS B IR A F], KD-2A &Y, BFH AL, sk A T BB 7T 77 (%R 58 J& 77
U8 I IXIR N is 0t B, al S8 e KR A X B, %N 150 Hz, BKTEN 700 us [17]. 89T

DOI: 10.12677/acm.2026.1651993 1885 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651993

PUBERE

I I 4ERF 20 min, RFR—IK, F 5K, &S0 2 [

ESWT &d: O ®EMELIRIT KERDGERAE: @ EIMtEBIasT: KA KBRS i a7
(Dolorclast Smaet FT-203, i) @H47 T 1. SETALRAL, AR T8 27 F B OF S R =AVLIX ),
RBEAN 15 mm BHEBMAT B, REFRAN 6 Hz, ik 1.5~3.0 bar (b8 & H 1 52 FEEIE 19 TY), BIX
1500 F[18], &FEPIR(E M 1), HLIRIT 2 .

BRE . 0BT R EIR T R, a7 [F H B S T AR AR yT, RS 20 min Ji5
PR AT 28 R 22 FiRIBIR T, LRI )32 8 TENS 4Lk AT 48 K ph 22 s R 0R 7 -

2.3. WERIBHR

TRITHT AT EL N PR AR AT 1A

© JERFITESNE(ROM)PESE : K &I 2 RO 5 3 SN S ST R i S 708 25 (o B kAT D
D5 AR A A, R A (AR . 4B 5 AR DA RIS BT B A B AR 56 BT 0 14 51 iE Bl

@ JBBVEE: KM G143 (Visual analogue scale, VAS) &4k B # I PRFEE . 1Z3FE2 N 0~10
g5, 0 PFIRTOE, 10 73R RIZUETE, 7 0 S He s A iR .

3 Constant-Murley ¥¥4): X H Constant-Murley /& 5% 71 I8 14 (Constant-Murley shoulder function
score, CMS) PPl 4L B IR YT HI R AR KT DAE . ZERAERRAS 70) W25 70). JBRTIEE) &
(40 /1) L TIRETE 320 41 )DUANGERE, &) 100 73 . PR Bkm, RonJE R DhRE .

@ HEAFREWE: KA E KIS (Barthel index, BV #1715 ) H & 4S80 /1. %
HREITN 0~100 7, VFomBRE R H O ARSI SR kR DR ML BT o

2.4. GeitF bR

SKH SPSS 25.0 BAFHATEIE T . T EBREZL ESHEREE U x5 o, HNEITHTE LR H
BOXTREA t 4556, 4LIR EL B R B 2 2000, HE— B P EL B Tukey V5. PL P < 0.05 NER A
Bt Em Lo
3. &R
3.1. BXPEIETL

RO, ZHBREERITRI S RS E . SRR RIS E LR EEERWP > 0.05); &idiE
J7)E, SHEREMETTRE RIIESEYA TP < 0.05), H SRR T HMEL, BRE4M YR80 Mk
Zhatle . #shsMEIE R E R E(P < 0.05); 5 TENS ZHtHLL, ESWT HE3) KWishaiE. #i3h
AN B R FIE SN S INP < 0.05), HEHLE 1.

Table 1. Comparison of shoulder joint range of motion before and after treatment (°, x*s)

F 1. ATRIRBXRTIESIELEC, Yis)
TR BT e HITHT BT e

2H ) n
EENETE  WIETE  EINETE WShAtE  E3ANE BshibE FISNE #EisNE
TENS 4 30 84.50 + 100.93 + 98.10 + 112.97 + 70.30 78.77 + 84.93 + 9143 +

18.49 18.19 18.04¢ 19.86°¢ 20.96 20.12 19.93¢ 20.74¢

84.90 = 102.77+ 11210+ 12627+ 79.53 £ 88.23 £ 89.73 £ 96.27 +

P
ESWT & 30 24.08 15.97 17.81% 16.69% 21.17 19.08 21.79¢ 18.39¢
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X &

] 30 79.63 = 101.10+ 12770+ 14573 % 71.13 £+ 74.57 + 101.23+ 111.63+

26.29 14.53 17.76%¢ 17.358b¢ 21.03 17.71 22.01¢ 20.32%¢
F 0.480 0.070 10.277 15.134 1.257 1.249 2.611 4.804
0.621 0.933 <0.001 <0.001 0.290 0.292 0.079 0.010

VE: 5 TENS #HEHE:, 2P<0.05; 5 ESWT A%, *P<0.05; S5ARHIBITATELE, <P <0.05.

3.2. RRTIhEEITO LR

SR, ZHEFEIRITHT Constant-Murley W43 TG 2 E 12 (P> 0.05), BAAHE; &ibiayr
, B Constant-Murley W43 567 0T W BT F(P < 0.05), H5H—iEsr AL, B iy
S ETHRE(P <0.05); 5 TENS AL, ESWT diAT7 G 50 K iPor ZEE 538 In(P < 0.05), #EILEE 2.

o

Table 2. Comparison of Constant-Murley scores and score changes before and after treatment (points, x1ts)

%% 2. JAYTHIRE Constant-Murley W45 R EEELE (5, Tts)

415 n HIT R HIT G ZE
TENS 41 30 49.80 £ 10.29 71.47 +9.08° 21.67 +4.48
ESWT 41 30 46.93 £11.39 79.67 + 8.30% 32.73 £5.95

PSRt 30 4543 +11.08 88.60 + 8.22¢ 43.17 +£8.77
F 1.237 30.387 78.596
P 0.295 <0.001 <0.001

VE: 5 TENS 4, 2P<0.05; 5 ESWT 41beE:, PP <0.05; S5ARYIARITATELR, P <0.05.

33. KEEMRBR

SRR, ZUHEBEAERITH VAS WA LR EEZERP>0.05), At fddirE, =48
1 VAS VP4 BRI BT R FREP < 0.05), HER BT HM, BEAUAM VAS PP PRI N B2
(P <0.05); 5 ESWT ik, TENS 4iGI7 )5 VAS 40 2 FRF@BHELG S (P > 0.05), FHILE 3.

Table 3. Comparison of VAS pain scores before and after treatment (points, Xxs)

2 3. JAYTHIR VAS BRBIFEA LR (S, Tts)

25 n YRITHT BIT A ZH
TENS 4 30 4.47 +0.94 240 +£0.72¢ 2.07 +£0.58
ESWT 41 30 4.97+0.85 2.20 + 0.66° 2.77 +0.63

i SEEEl 30 4.67+1.03 1.07 £ 0.872b¢ 3.60 + 1.00
F 2.144 27.061 30.495
P 0.123 <0.001 <0.001

VE: 5 TENS #HEHE:, 2P<0.05; 5 ESWT A%, P<0.05; S5ARHIBITATELEE, <P <0.05.

3.4. HREFERETH

SRR, —HBEARTITE R LREIEZEREP > 0.05), BAWLIME: @&dinrh, =4HE
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FH B R EIRIT AT S (P < 0.001), HE5R—RITHMIE, BG4 ESWT AvEaidsE T
TENS (¥4 P <0.05); 1A S ESWT HAH L2 RS 75 L (P > 0.05), TR 4,

Table 4. Comparison of Barthel Index scores and score changes before and after treatment (points, X*s)

F 4. RTTAIREERERITD REMELR(S, Yis)

25 n YRITHT BIT A ZE
TENS #4 30 85.17 £6.09 91.17 +5.33¢ 6.00 +2.42
ESWT 41 30 83.33 £6.48 95.00 + 3.71% 11.67 +3.30

i EREl 30 82.67 +7.28 96.33 +3.19% 13.67 +4.34
F 1.143 8.056 39.945
P 0.324 0.001 <0.001

VE: 5 TENS #HEbE:, 2P<0.05; 5 ESWT A%, *P<0.05; S5ARHIBITATELRE, <P <0.05,

4. itig

JB RATZEGE 1) R A R R R WU A S 8 18 M JORE SR 5 AH 2R A Ak L (R4 F I R R B AR 5]
M 1B S R 2, HAERIZ) . B s R AR T 5 KA G B3, Fr RS 5G4 [ 5E BT
NG REG PR ER R R —[4]. MEIAREE TS TERARNEE, FRKHSE, EEME
VB 3 e i S R R BB N, RS 255 B 50 R r e BT, T8 90715 2846 1) im PR A 48 5 5
B R H R H[19]. HATEIRKRY, EFARIBT WG . B R EREE S 2 AR SR PR 255, 3%
I PR BRI R REIR, B IHAE 2 5 IR T 2ORE IR B SRS, BETCIRARER RAEUE, XL
W TR R A AEAIR BRITRR[20]-[22]0 HEORSFIRTT I 6 A H Jo e 224 ™ H 2 H ARV, T4
IR AR B0 B Z23], BX T2 EE S, AOERErT e kR ke, =
I S8E SR, 2T 5 0 B AR R SR AR [24] . HHU T L, IUAVEIT FBE “PORBUR” 5 “DhReE A"
Z ARG T, REAR R — PR AR R MR . R FFLL OB A SV A M & T TSRS .

AR FEMER L T ARSM P PR IT . 4 A48 BRI S 3 B G IR YT 0T B DT AR A B8 A T A
S G5 RRI, 3 HEEIGITIE VAS W BUAITHT TP Constant-Murley 75 B IRFEE & T7 1)
FIJE 1S B FE YR T AT R0, R B 2 ESWT i872 TENS, HJnI7E%E 1 N & JE e T 2844 —
SEVRITIER . HECEIRITHAEPIREE M R ST DI Re K B A& 3 FE o5 7 T AR AL T3 — 1897 4.

ERERERRE, KIREEAUE EE R ENNIRARIER, Hafmamik s Eahilgs 558
R . AW ATIREIR, BCE4l VAS oy TR SR, X —45 R E %63 TENS 2S5 &
() “ 56 PIREUR” A . 2R A4 il om I W0E S 8 R BAR AR N LR 4, a3k TR 3 TP N AT RS
JARKE TR B wIIE N RERE S 4544), JFRTERE SR RE BR324k G R, T KRR 2
RS2 PR 2B T 5 5248, P2 A SR R (R LR S [10]-[ 1410 BEAE TR, 75 = R BRI v] LA3R
13903 B 2L BRBUCR [25]. 28T, FATEUR A ER TR IRIRE . Aarh g R R, ma
TENS 4 B ARIEZIwFabr LA —E i3, {H7E Constant-Murley ¥F43F1 ROM 2§35 J7 T S A A 2 ESWT 40
JBREH, X4E7n TENS [ 3 S0 5 5 f o) TR SR o 1T, 00T T8 9% 719 98 S ) Rl R 2 2L 52 1)
HIBERAINA R 21, TENS HI& SR “HEmilgrit 32 A TE” B F-Br, Tk
)8 K 25 G D Re B 1) A AT S

FHEEZ R, RS i VA T B RIS B A B RS, RAE AT 78 i 28 IR Sk HH B B SR 1 D RE ANV 3
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X &

FEEE T AR — R BA R IE R EFERINT 10 G000 S (35 S5 MR ) B AR P4 110 75 ik v
[26]. A KEHFEY, VERN—FEARRANMET B, ARSI nl R ik s 2T 2 20 B 34 58 S Fe1m) JUL RS 4T 4
M) o4k, SERRALMEERE YT, IE RS IR, T AE R A AR (8], (RIS AT g I 5
G2l R ey P AR U TG R e i 4 4 7 A SO R B A [27] 0 R A (2878 JH G 1T 1 [l 28 B T R B
ANFERER 5MZ N ESWT JT 8UFEZ 7, TSR EIEE MR 7 I BMm%, mpeEER T o5eE Nk
WEEBNEE . R TR RN R EEM S, EMERIFAUR R T “widm” , 5 H B 0] fedid i
TR IS B B 2R ) 77 2R, - THIE 1T B R & Sh MRS Bl 52 14 o A FE e G 2 o — YR yT 4.,
FEARYE T F T it () 7 BB 0, 10 Jeilid TENS B BRlE, 4k Bh ESWT 5 RGO
EB RS 2R G Thae gk ks .

MO8, AR — g /R E, AW T OSR]Iy 2 A, R as R B R
B IR I IR« ORISR R DN BRARAS AR . X TR T 7 SRR TS BRI A ok B RE A 45
FIGGEFI T RESR G, 1 7 SE AT (BB U7 I BAGIE . FLik, AHFFA £ R A VAS. Constant-Murley $¥4)
ROM Z5 I PRIBAR AT VAN, B Z 5 R AU A W IR A MR S BRAL R 1 S I B LSS 2= F A )
SRR SCRE, U T BRE VR TT IR E VLR AT 75 3 — P ST BRIE o AR R S5 T e 1y ) 18] B 1Y) TS
PEREFL, FIRITEERN 697 3 M H 6 M A, DERIEKZE 1| F3HT 20 R SV, DUE A Ry
7R RS E R B . FELE G . MRI B 1 B 1 S A 4L ARG R An kil , I e ARG ik 7, DL
BRI G R IR MG AN, RS G A KRR .

LR EPTIR, RSN G 2 B P A BRNE JB G T AEGIRT TR IR T R I Rk, B
EH B EEAIR . BGEE R TESN IR R R ThRe . KA T R NE R EE N AETFARIGST
PRAE TRTRIE IR LR, N e gk R IR E B AR A KR

= B
AR RAEGACH S R 2z, 8358 YX2025-223,
HE&mHE

R DA BRI H (AHWI2022b063) s 22 J 122 BH R 52 55 — f 8 B2 B B B 28 8% 8§ vF Rl 1 H
(2022GMFY05); 2022 4F 22 B RFK 2 i W £ RH I PR 2 2 ) 2R 8 15 H (2022GFXK-EFY08); 2023 4F
LRI RHE R I H (20231exkEFY010) 2 48 T A (@ BERHIF I H (AHWI2023A30077); “ZHEHE
JT R E SR B 7 U H (2024AH050788) .
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