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Abstract

Objective: To compare the effects of neuromuscular electrical stimulation (NMES) combined with
exercise training (ET) and exercise training onlyon shoulder function, pain, joint range of motion,
and muscle strength in patients with functionalsubacromial impingement syndrome (SIS). Method:
Patients who met the inclusion criteria were randomly divided into NMES + ET group (n = 25) and
ET group (n = 25). Before treatment and 8 weeks after treatment, the patients’ shoulder function
was assessed with Constant scale, the pain degree was assessed with visual analogue scale (VAS),
the range of motion of shoulder joint was measured with goniometer, and the muscle strength was
assessed with hand-held dynamometer. Result: At the end of treatment, the shoulder function, range
of motion, and muscle strength of both groups of patients increased, while pain decreased. Com-
pared with the ET group, the NMES + ET group showed more significant pain relief during activity,
and more significant improvements in shoulder external rotation and muscle strength. Conclusion:
The addition of NMES to ET did not additionally improve the shoulder function of SIS patients, but
it is better in improving the range of shoulder external rotation, muscle strength and reducing
pain during activity. The long-term efficacy of the combination of NMES and ET in the treatment of
SIS need further exploration in the following study.
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1. 5|15

JA W R J o 455 ik (Subacromial impingement syndrome, SIS) 235 Hi i il 45 /4 5k 5 11 TR K S BUR
g S i) Bt (B 05 e Sk 2 1D 8 ) AR A% k0N, JiB 06 TS AL AT B ST A B S I8 Bl I R Al 7 7 A 1) — R
FIGRIEMERE, RIS WA I8 T B &S Z R[] [2]. SRtk 5 N F AR AT 4R
JBVEZE[3], TMish 7122 R IR S B ThREME SR U6 P SR S AE T, 8 I 3 3 B PR A A 2 51 S JB 0 S T
BRAR /N E R, 1R g AR 2 SRR ILE SR> . BT IE SN DA K R R T WL TR
JIRRAMTA R[4 RIULLEATIRENE SIS 8 il B S SRUE I, SSGE wi B WURTRL 77 LR A 2 L A8 o R
HE[5] [6]-

Tz a7 AR 4 LA B2 ) % (Neuromuscular electrical stimulation, NMES):3 = {545 B 7 il ik
Fe e VR A A B i, A BT ReB E RIMER[7]. — DU B AT (A 50 R B0, X R AT
WUFNET R WLIEAT NMES 1] LA =18 W 5 i Sk 2 [B] (PR 25 [8] - &5 iz 3l Il 2k (Exercise training, ET) /2 SIS
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I B BRI ik, (Rl R MRy S AR F 28 B2 shAH S UEE[9] [10]. 25 R 2 NMES ] DA 4 1 e 3
AR ROTIEEALAThARE, FRATAEE BHENLE ET J38 0 NMES R REXT Thag: SIS ¥6I7 A 2. A
T B IE M 58 T ET AHEL, NMES BES ET STIhREM: SIS B B #Thhe. &R, TIE S AL
SpakRijAl

2. #RERFE
2.1, lspR&ER

M 2021 48 9 & 2023 4 3 Il ghis T Ligig REE R, 2 Wy DhRe R g Tt 45 S ALY
BBV TS 5o GINRAE: 1) JEE, JRAMNER PR IFAAEARIN, Hawkins AERHTE; 2) ffEoN 34
HZE 34 3) ik 18~65 %; 4) ALWHIRTHINEIRE ), RUSHE G RIFZERIFINTT R HERbr
#E: 1) WRESOE. WP IS S B A VR g T R B4R 2) JREEEITE TR, 3) Al k=
MHNARFRTGIT L 4) BAEMENIAERN . . AR OLUR. 5 RIERIER . LR
FERVERTR; 5) MHRIEAZEAIAR . AU ERB IR A R, B RS IR R A
JE BN T

2.2. IS E*®

AH IR G BEAL B Th o T & R DhRetE SIS BB RIEMNL /T BC R ET ik
NMES + ET H. ET HEEIGHITIESNIZ, NMES + ET A HRFLEIE I ZR 3L al - HEAT 02 LA vl
WORIT « FHRNETT J7 AR (1 [ — 4 B I8 9T M 43 AIAEVR T R ANG ST 8 JAJE X B ATV, AL
H WA LS B 15 B L

2.3. FWAE

2.3.1. BRI

B EFE R AR R Rl SR NAMES IR SR RANESNE, RIS 50
ST R IR PR I kg m LA & BRI R 10 Ik, [ 2 A 1 2 AR S a], &K 34K,
A5 R, 8. rANGHEARFE VRIS T e, B M OB B2 1 TG0 K 155 3
FE TR AT 8RR
2.3.2. A AR R

PR JILPA BB i A2 80 Hz,  Jikyh B FE A 200 ps [R5 ik v el S0 1 Ak 7 LA i Bl A Lade
ATRIE X SR UBEAT RN, A 2 s TR WLMEE S5 8 a2 A 2 8CE 156 7 B
BRI AMNZE o S0 BTARILHEAT RIS, R FAR-PAT T35 75 W 5 b 258 AL R WL 4E AT [ UUVLET 4 1)
HITHRCE . FrA B S5k RS 8 PP aR B f R, 2 A0 B AN N RN (] & 3 PR IBAIRG . YA dT
SRR 2 0, RN 8 A, it 16 IR

2.4. MMEIEHIR

24.1. BIhkE
i F Constant ¥4 &5 B B ThReHEAT VAL . SR RS I MB35 8 M N E,
K3 R 100 43, 1850 HTE R R B TR .

24.2. EEIEE
K F AL SR ST 43 (visual analogue scale, VAS) X B & IR ST o 36 sl I (AR FE AT VA » PR4VE
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£ 0~10 2Z[8], 0 FRoRiEATI, 10 Ronfg™ EI PR
24.3. XTENE
o P AR vHE B A A8 VA R OV B R SR BT . AN RS RIS B -

244, MAHE
FHFHRI Fy 10 & s BB A e . AN LN AL . B NLATEAS 3 %, id S M .

25. Gt

K SPSS22.0 BOPEHEATSE T M7, FRALIH AN Geih SR ek, 4 8 BORA ROThO%, i
R ORI REA GRS B AP YT BRI R ROALITT O, e FTEASREAR RO B A7 45
ALY R HOALP . p < 0.05 B2 SR Bt 2 3L

3. R

MRIGHANFR LA 50 42 BB IATT, alf 25 4 BFEWEEHL > 2] ET 48 NMES+ET 4. iy
B NTR) 56 S, AT BIE RN T AL R . RIS Ml R AR
TTHZERLEGT 8 X (E 1),

Table 1. Comparison of the general clinical data between the two groups

F 1 REARE—MRIRKRZERIELE

NMES + ET 41 ET4H p i

(R 53.43 +8.12 49.76 £ 9.11 0.35

A 54 25.83 +3.98 26.27 + 3.56 0.11
PERI(H ) 20/5 18/7 0.58
PRI (A1) 23/2 22/3 0.13
() 8.79 +5.22 8.45 +5.34 0.65

3.1. ANEEE

HWN LS RN 2~4 Flion. VRITEE I, P4 EE ) Constant ¥£4> . VAS 4. JH T ROM Al
L8367 1 45 2.2 2503 (p < 0.05).

3.2. AEIEEE

PIZH R IRIT AT MJA 0 Constant V45 VAS VF4r RSB RN Bt 2 5. 897 45 R,
PRALEEE 1) Constant P78 AREET 1) VAS PF4r. JH T ROM (RTJE . MBI A IE) 22 57 38 e it X
(p<0.05) (% 2, % 3), {H ET+NMES 4B TE3I0 VAS PF4r . 4Mig ROM R B F2 1 3w T ET
HHE (p < 0.05) (WL 2~4).

Table 2. Comparison of Constant scale and VAS between the two groups before and after treatment
2. FBEEBITAIE Constant 14 & VAS 4 HLER

5 IR Iy 8 S p p°
Constant NMES + ET 41 53.38 + 10.83 76.42 + 16.37 0.001
0.27
i) ET 41 58.43 + 12.02 74.61+14.11 0.001

DOI: 10.12677/acm.2023.13102135 15264 I IR 2= =23t e


https://doi.org/10.12677/acm.2023.13102135

Continued
VAS 343 - NMES + ET 2 4.19+1.46 1.39+£0.63 0.001
0.46
ST ET 4l 5.38 +1.08 2.63+0.71 0.001
VAS 45 - NMES + ET 4 7.51+1.08 2.88+£0.88 0.001
- 0.002
B ET4 7.37+0.84 420+0.71 0.001
pe: VAITHT. VAIT AL LS p° AT JE 4L Lk
Table 3. Comparison of Shoulder joint ROM between the two groups before and after treatment
3. MEBEATAEBXTEMELLR
ST B 2] YRIT AT I 8 JE p’ p’
L NMES + ET 4 149.43 +9.16 175.69 + 2.56 0.001
AT JE (F£) 0.23
ET 41 161.38 + 8.94 176.23 £ 2.11 0.001
NMES + ET 2 136.52 £ 16.20 169.02 £ 5.42 0.001
MR (FE) 0.31
ET4 153.40 £ 11.25 175.69 = 1.87 0.001
NMES + ET 4H. 54,72 £10.82 78.01 £5.42 0.001
AR () 0.01
ET 4 71.56 + 6.66 82.19+4.79 0.005
NMES + ET 2 68.77 £ 10.62 87.12+2.31 0.001
P (F) 0.48
ET 41 74.98 £8.12 86.69 £ 2.71 0.001
P TSR T IRALA G p T R AL L.
Table 4. Comparison of shoulder muscle strength between the two groups before and after treatment
4. MEBBEATAIEBIMALAAELER
IV 451 SCEgil T 8 S P p°
NMES + ET 41 6.36 £ 0.95 8.25+1.17 0.01
S 0.001
ETH 5.24 +0.65 5.77+0.64 0.01
NMES + ET 41 6.06 + 1.09 8.48+1.21 0.001
J 0.001
ET 41 5.21+0.77 6.11+0.74 0.001
NMES + ET 4. 6.39+1.21 9.22+1.18 0.001
Hh i 0.001
ET 4 5.76 £ 0.98 6.63+1.04 0.01
NMES + ET 41 6.44 +1.07 8.90+1.10 0.001
e 0.001
ETH 6.33+1.02 7.55+1.17 0.003

Pl VEIT RS VAT JRALA LR p° vAIT SR AL L.

4. g

ABFFURIL, W6IT AR IR (R HTh e SRATIE S AL X8, TR e . 5 ET

HALL, NMES + ET 41835 7E S (1R 2 58 2, T3 AN sh FE FILIA D e v v R 3% .
B8/ SIS ¥ 7 B B R 4y, BEAE 2 DU 7 i 7 ET BT SIS FOVE T RUR . Blume S5 A48 H

WU N ZR T 5 SIS MBF AR EThRE . RATESN AL I E[11]. Hanratty %5 A BRI 00K I
ET WJ FE A6 I [A] Y B 9 AR R 20 SIS M8 R BDRE12]. 26T LU ESUR, IR LN SIS i it
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ITIEEN . SIAN LI AR R ET BEAE FIREE 7 H AR BT, B8R IFA—3. Bang %5 A48
i, FRHENGME G S 0Tz gAML, v DL NG s SIS BE R AR iRt Lk
JR[13]. #RT, Gunay 25 NN, ET BEAT-HLHLA TENS XF SIS Hd 8 H A m A Th At (1 ol 2R 5 #ah
N ET MIBA[14]. MIEARFFEH, ET A NMES 3354 %F SIS B 24t Z 8 Thit ks, (Hxt
TGRSR, JE AL S8 SR SN 3 B O T

H TR 5N ET W] DU I ik Pt By 4 52 (R SRR R P [15], T NMES 1) LS LI B 1
5 I RSN A A, I8 e 5 G IR N TR B OC[16] [17]. 24 PUAim 4 B 1R T S5 RS JE R 1L
JIZEFE, KILNMES + ET AT UL #A R R . I3 )5 vl 58 5 )8 RN E . 5
U TR TR) BRI BE T, DA PR Uk AT K8 VAT R UL I ST 4% J7 1) ROM ¥ 2 m, {H3E52 NMES
A ET V8970 UAME ROM W3 w1 ET 4R, (HARMER & B & FMIEThRE I 8 5390 7 NMES
HEMR, FAZSHRMITE BE BT 7T EsES S . SGEE ST ThEEEIRIT SIS SRR H
Wz —. 1RITE R GG JE TREVE A BUR T AT A B it s, REHRSEERE TR ES, (AW
YIVE S B INE IS KT Xu 55 AT 5 1 e /)M I PR B 22 22 7 [ 18]

AW FAFAE—C R R PR . B, W T T 8 AEMEITE %, ET Bid NMES MK T 3
TEARRI SR —DIRE . IeAh, AREHeEZ ET MEEREREY IER. AR08 T4, ik,
PAVIBAE B B R EERE IR, ZEESRAMAITERIT TR 5 N AT U 45

g LRTR, RSN IZRr At i A w22 LA BRSO AN B AT i Th e PR R U T i £ B 3
JBIBIIRE, (HAEFERJE R AMNEIEBNE . WU RO TE Sl i A 7 T RO 4, 3 B B KT
Rt Ja SR R — R R
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