2025 4F #5354 54 http://kfxb.publish.founderss.cn/

Rehabilitation Medicine

P2 LA is 2l IZRIE &1 A O
AR R TR A TS i)

ERR,AES A R, RRER,E MK, F
B3 PR KA S — B PR e, 20 B3R 233004
*3E VR L5, E-mail : 498917800@qq.com

W H ) :2024-12-25; 483 H 111 :2025-05-12

Ham H ALt e EE PR R ER G AMR TAEEBR H (E 25 A R(2022)76 %) ;
LR HE T A7 B8 G T AR (2022x5ke063)

DOI:10.3724/SP.J.1329.2025.04015 FRE (R IRR S )RR (OSID) : -

ME B& WA ZIAEZE S (NEMEX) I 4 BEEF FARBCE A BT X T X (KOA) & H ey ¥ra, ik
HIL2023 58 A—2024 3 A B R EAKRFE —WEERELEFH®KD 66046 KOA B, KA M
HF R ES A AT BTN, W 3046], AR ARG I (LTS P IR k) fo F SR

HiEIT R K 808 nm, BH T & 400~800 mW, 3% £ B AF, AT 4 J7 20 min/K, 1 K/d,5 R/ B, R4

F o LR XY BB 4R K mh kB 2 NEMEX W 25, 3t & #& & 32 ) 10 min/ R ; NEMEX DIl % (F8 52 M9 %5 %%ﬁ
TR T BV D 4 T e P4 MR ) 40 min/ K 2 % (F SR A3 )10 min/ K, 1K/d,5 K/ )8,
EES AR 53 T a7 E KRG FIGE S (VAS) IR EE R E R A B% Xk k £ L XS
X7 X (WOMAC) F= M % 77 Lysholm & & 745 Ik % 77 21 58 ; K Berg T 472 & (BBS) ## I -F #5246 ; R
AR Em I R GGk B B IR L Y AT AR b I w sk LS B 46 LR @ WL EAE 5 (SEMG) 69 35 7 AR A
(RMS), it R Mg £ (CR) ;e 2z F B RREFEH, 4R D VAS.WOMAC . Lysholm ,BBS
o 5B ST AR 24098 97 )& VAS \WOMAC # 9 3 2 4% (P<<0.05) , Lysholm \BBS ## 53 ¥4 .7+ &,
EFYEA %I FENL(P<0.05), SR, WM A T )6 VAS.WOMAC # 4 ¥ ¥ B K (P<
0.05),Lysholm .BBS## 438 B % &, £ F3) LA %3t F &L (P<0.05), @ CR:X5 %77 07 bo4k, AR08
J7 6 CRUZHAK, £ 73 BA %5 & X (P<0.05), 3 BL%E T B CR £2F LA FEL(P>0.05), 5
x+ B8 2A P AR LR 08 9T )6 CROA B I8K, 2 A A %t F &L (P<0.05), @ %4tk igrd4adamg i
HILR B, BRI, RAREK S, £# NEMEX I ABEAF FHRE BT TH KL EKOA

B B e K T AR T T AR A e X R B DL D MR A R AR ) ABLAT NGRS R R
9'&%@ B X R AP ZILAE S 4 RO IR R oAk T AR R AR AR

B C 7 4 (knee osteoarthritis, KOA ) f&—F A LA K B R A 16 0 B0 A R ), 7 R AR
PEPEHEATYE AR ARDCHE W RAE A DGR AT IR RN TR IERNE LR Y SR, FE BT
WL IR T RAE AR, AT R TRIE 65 % e U Hb A BOABGE 24 Y 10 Wi i LA B 58 1 sh
DA 1B AE N KOA R A A 50% >, FERIAK M. A I KOA B35l LT IR & R 3
S K S B2 PR OCTT T RERE A AR RIS SR e ph Rl A A X B 32 S LRI S ILAY

SIRRE R, TS AR 25 . PR ILPY I8 SR 21 SO IR B G R B AR [) ], FRAZ-#41E,2025,35(4) :439-444.

LOU XL, TAOY T,LIN L et al. Clinical efficacy of neuromuscular exercise training combined with semiconductor laser therapy on patients with knee osteoarthri-
tis [J]. Rehabil Med,2025,35(4) :439-444.
DOI:10.3724/SP.J.1329.2025.04015

O AR A, JF BRI CC BY-NC-ND 4.0 M © Rehabilitation Medicine, OA under the CC BY-NC-ND 4.0
439



FEE 2R 202548 #5358 45 41

(] IF UL 4, DA AR B 1, (H X L3 i 1 I Gy 3k
T A4 ) B, e DG 254 1R ), R BUK R
] 5T R LR S5z Sh s B o OGS JE
LA LS T e LA SUURE T B A B e i L T8 IE
AT Y A T ST 32 AN IR R Y
T R M BR L O AR M SV e ) AR 22 B G
PEFR o DRt , A PR R i LA =2 ) ) I 0 42
il BE ) B A D RE S T T OB PR A0 5B

Y FRBOCAE S — PP B 73697 5 2, &
Jil B 5 A SO 38 A I TR i A A A g
BITHRAL, TR AANE ] THURH SN (A
R BOLRE RO, KR IR AR T . E I
PR B R 2 RO TRy AR MR R AL 2
RERAS . B R BOL R AT A S i KOA [ 1Y%
JAE AR, R LA B4 ) 12 B 54 T e A5 A 2l
LA R KT RIS IR (2018 4 J) ) v 47
i 12 B 7 K IR KOA [ I PR IR I 25 G
TIEE . MANLAEZ 3l (neuromuscular exercise, NE-
MEX) Il 252 it 22 L PA) 2 il B 5 0 A= ) g 2 A0
G55 W —Fiz shyr ik, RENE SRS , s - A 2
AE , 41 vy 519 Zh RE AR E PR FI AR 22 JUL A A DI 9 42 il
J110 ARG R I NEMEX I ZRER A1 AR BOEAR
7 KOA 3 BURHUF TP A%

1 IERER
1.1 Bl Rk
111 2WikrifE S EERESERS S EX
T AMRE2E AL T B 2T 2T 48 R (2018 4R
FRO )" A S T R IS WiAR i
112 Z4AbsiE D 4EIE 40~80 % ;@ IR ;
@ Kellgren—Lawrence 53 2% A 1 ~ 11 2% ; @ KOA 4b
TR bR 3], PR AL BE AP 43 (Visual Ana-
logue Scale, VAS) =3 43 ; @ Pl KOA ; (© Bt
AT NG R, JF A A B g R A
1.1.3  HepkbrfE O BEAEFERET MG @ &
I H A A ST 56 (A Mk B KGR 55 ) s B) A 9™
0 VB DIREAR A KGR 2 ;@ M E A AR
i, ABERARITE ;& 1A NEEZ S 2%
SRR YT RO L
1.1.4 b FBERE O EEhERIBH ;@ K
SE ARG FIITAL
1.2 Bk

PEHE 2023 4F 8 1 —2024 4F 3 F fE MR EE R} K24
B — B e 5 B R A2 5 2E R 2 19 60 151 KOA S8 37,
K FBENLEC T 3k 00 M v B2 B84, 4340 30 91
2UIMER] AR R RIS R R L, 22 R
TGt #E X (P>0.05) , HAT M. Wkl &
WF 5T 7 58 20 W 3 B R 2 3 — ) s o B 4 e B
Zz oWt L (b5 : 2023-139) .

R1 28—REREER

Table 1 Comparison of general information between two groups

51 i3
ZH ¥ 5/ (xts, JRFE/ (x+s,
211531 ik [ 7 WS/ ( %) SRR/ ( H) T il
popilEEE| 30 12 18 55.96+9.43 4.07+1.72 14 16
WL ZH 30 11 19 59.66+£8.01 4.80+1.97 13 17
2 FH iE (RPUFA T =I5 2 A BRA 7, 85 HL-Y5A-G) ,

2.1 RV Jiik
211 YR xR
BIT -
2.1.1.1
HL K
(DR BEIRIT IR H Maitland 575
Pl T3, % B IR S AT K 22 51 i sh 1l
G, DL ARSI X 8 e G147 o B 42 51 LA
K sl 2. 20 min/ X, 1K /d, 5K/, 24
)t RREIGYT SR 2 LAY X

N -RIEPIRIIE LN O

WHLRESIRYT R EAR AT AR S A

440

A HA R T IR DG PR B ] S Ak, A% 3 000 He,
TR R B, LR A2 . 20 min/ IR,
LR/d, 5/ 8 Hede 8z 4 T

2.1.1.2 CERREOGIRTT  RAPESEBEOLIRITL
( g B DO E AR R A, 25 . EB-1600P) i
TSI EHAYY , BOG UK 808 nm, BR 5 T K 400~
800 mW , L U . B BUM ML, T T #3Hk , i
7] 6 DI BEREAT L A de ) S Ak, &) 5% ) R
T BOE O SR L B SR T IR TR YT DR 1
R B 385, 1R T B iR ) FR T AZ 5 Ol o 20 min/TK,



AR IR AT AP 2L SN ZRIE &2 RO I 5G15 2 BH I 2

LR/, 50/ IERpgE 4 JH

212 WAL 7EXF ML AN 1 4% 2 NEMEX Y
Gk, 1/d, 5/ SRS 4 T

2121 HHizg) SRR AT ST RS
Y5 i S5 IR B0 K Borg WEAE 36 3 40, FRLkiil 45
10 min/¥X .

2.1.2.2 NEMEX Y%k F2ARRRE I g5 3
SE I T B IS D REVE SRR 4 A D7 T, 3
2RI H . O eI s s S8 E
O EER N @ L3 ) YIS« SRR SC T A X T4
B EE AE CEHIT L) iz 8, 4G 5 B I
/S /A Bk 07 SN B R L
WG« 455 B 0 Sk LA W 4 1 2 e i Sk L et 3¢
SR UG5 A A7 9 o A R I 2 RSN g/ N WOUL I
Y5 @ DIRetE B AR - L BT S AT
Wk M-l 7% L BODAT N SR nl fE 58 1R 64T
H 82 S B 2R pg B3 S 5t . A iz g8 2 10K
R VA R T 240 R B 2 S YRR . 44>
77 HIZRIHE A% 10 min/ K, EINZRI K 40 min/ T,
T TN 234 A 3 ek A 3 Bl Y 5 [ R 8 6
Ay RN SRR T S5 K NI ZRAfe

2.1.2.3 MU A LA TR AL, RRaLil
2510 min/IK .

TR UL M 12 gl BAT R 3B Bl 4 ) R
R, IFRFMMLOR RS IO SRERE E A R
ot VL EINgRg & Fw sz Lol I
XF R o AN TG B R SR T 7 IS AT
2.2 MEAThR

I3 TIRIY T BG4 S o) 148 2l By
Y H R S8 35 3 2 A A B B S B2 I 3647 LA 48 4%
Pl
22,0 PR SR VAS ARG IR TR
HRARIY 070, Fon B P s Bree 20 10 70U
473 B v ) 5 B A R ™
222 WECTIIRE RV 2R FZE v b iy
K25 T R 48 E (Western Ontario and McMaster
Universities Osteoarthritis Index, WOMAC )" 1 Ji& &
T Lysholm £ 38 PHAl (B H IEOC T DI RE
2.22.1 WOMACHEE EZ M 8 IIAE3 4k
FEVEAG & 55 A B H URER AT RE . AL 45 3140
AR, 324 AR R, RS RS 0~4 43, 43 3R
ANTCIRIAME R RE R CEE R AR IR E . i 5k
TR AR A A (0~2043) s 2 G THE

B A IR0~ 8 43) 5 17 AN 56 T BRI Tl g BR ] 4 [
(0~68743), 396 71 . 73 B iy W 7 IR O 45 T g
2

2222 MOCHT Lysholm 3% X RAFEBEAT 5L
P ORE TCRERR LA SR8 2038 I | 20 RN Bk R P 1 3
BAERE b AT A 8 AN T T R A5 4
100 43, 73508 3R IR OG5 D RE AT

223 FHFTIGE R Berg P-4 i % (Berg Balance
Scale, BBS) "IEAL - D fig . xR ILEE 144
TUH LW 3R 56 43, 43 Bl AU R R P AT D fig
O

224 HKMEAHBGES RARIIHB RS LEHE
BT g A FR S H) L, LS MyoMove—EOW ) it 5%
BT FE M JE DG T RS Ao A v I Sk L 5 i UL
T WL HL 15 5 (surface electromyography , sEMG ) [ 4
T HRAE (root mean square, RMS) , I #R 35 RMS {1
PR e 2 B B 4 >R (co—contraction ratio,
CR),

CR= I £ JJL RMS/ (J1& 4 3k L RMS+ NI 28 JJL RMS) X
100%

R HLE SR ST A7, BURE [ BE 5 R 8] 5, W £
F4 5 &) 3T B, A e OG5 MO R B Tt PR 5 S s
Je SR, SRR AT 3, [ B I SR sSEMG, B3 K
SEBHE AT T
225 RREFAWI R R A AR NI AR
A ITCHRAR] PR IR AN R F AR R A
23 GEilJith

K H SPSS 25.0 Ge i 8 # AT 8 s o . iR
PERHIR A IE 255045 LA (s ) 271, 28] FL A8 R FH A ST
FEA e K 55, 20 P9 BRI X FEAS ¢ 5 30 5 o £ 5
BEA IR MAE S0 A5 BF LA M(P,s, Pog) T, 2N HL A
K H Wilcoxon K 56 , 21 [8] Fb 3 K FH Mann—Whitney U
R o THECRORER FIAECR R LR L RCR T XA
5. P<0.05h2EREAGIFE L

3 & R

3.1 24I8Y¥ R VAS. WOMAC . Lysholm . BBS
Vo LA

LIRIT AT LA, 2 HRY7 J5 VAS . WOMAC P-4
I & I (P<<0.05) , Lysholm . BBS #4344 HH & Tt
L ER Y HA SRR L (P<0.05), SXTHE4
BB HIRYT JE VAS \ WOMAC 173 1 Bl 1 [ I
(P<<0.05) , Lysholm . BBS ¥'f- 43 ¥ HH I ¥ 5 , 2% 52 2
BAS 2 L (P<0.05), W2,

441



FEE 2R 202548 #5358 45 41

£2 248877 HIE VAS.WOMAC.Lysholm,BBS ¥4} bk %5 (x+s) AN
Table 2 Comparison of VAS, WOMAC, Lysholm and BBS scores between two groups
before and after treatment (x+s) Scores
20531 %5 P ] VAS 4 WOMAC ¥4 Lysholm 43 BBS 14>
— 0 YEYT R 6.47+1.48 49.33+2.32 43.87+3.60 43.33+2.73
BIT A 3.83+1.20" 39.03+3.37" 58.27+1.60" 46.7342.33"
. TRIT R 6.0041.58 50.77-+3.70 45.374+2.86 43.26+2.79
Xm%éﬂ 30 N’ 1)2) 1)2) 1)2) 12)
BT e 3.10+1.35"2 36.8343.20 62.43+5.30 50.06+2.21

W SIRITIT IR, 1) P<<0.05; 5 %HIE4 8 ,2) P<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.2 2RI I CRELER

LIRIT AT A, MERAIRYT S CR BB AL, 22
S EA G FE X (P<0.05) , X B4 ARY7 )5 CR
E BTG X (P>0.05), 5% L s, g
HIGIT A CREFBREAL, 27 B A %= 2 L (P<
0.05), W3,

*®3 248JTEIE CRELB[M(P,,,P,,) ] %
Table 3 Comparison of CR between two groups before
and after treatment [M(P,,,P,;) ] %

A B i AT
XJHRZH 30 0.38(0.34,0.40) 0.36(0.33,0.39)

WA 30 0.39(0.37,0.41)  0.31(0.27,0.33)"%
AT AL 1) P<0.05: A AL 2) P<0.05.

Note: Compared with that before treatment, 1) P<0.05; com-

pared with the control group, 2) P<0.05.

3.3 2HARFBIFLLES

IGIT R 2 IR BN R, O
PR, VR
4 it it
4.1 NEMEX VIl 45 1% & 2 S0 3O wAT 0808
KOA BA PRI T DhiE

AR Bon , 5 XA i, MR IR YT
J& VAS . WOMAC 34327 B i BE A% , Lysholm 143 B
L, X 4R 8 NEMEX Il 218X 428 SR BOE IR )T
A R KOA S H PR AT DhRE. nlaE S
LR A G O KAEEE IR FIEMEN . 2F
RO EA R HBRE SAs SAUEERON , H
SRR LTI B, TR AT T LA 2L R OF:
Xof SR i 28 AR 7 A B D O B L I 4 A
R, AR 2R 24 A P I 52 w50 R B, o 3 it
6 FR R TICH A W JOR L B i JOA 45 S0 ) o, i 4 L
S TR B IR VE R B R KOA SE I 3
BUREIR R s ENLA SF iz shav B IR, 6Ty

442

JE LA R 2 LA B O 8 P AN [R) R T
R RRE MR 22, S RO R IR T BRI |, R I
PIW ZZ A ] i — DR EOC T T Rg Ik &2 . @ ol
FRIETT NE J1 -4 . KOA BE H A T RO FRE
KNSR KT ARRAER . NEMEX Y Z:1E
NPTz hiE 8h A dE g s P AR A
SRR A 2, AT AR - A L PR O L DD e A
B ST AR AR IR AR M B S RE T
55X e Sk LAY 1% 42 77 5 1 25 L3R, NEMEX I
ZR0T LA = KOA SR G I R Thpe =
BEAh , NEMEX Il 2538 AT LA I 8 2 W g 1, 38m
2 2RI AR OGS T AR W ) 2 R A D #)
e 5 N A B AR S vl VA R T
M 2% ff KOA BRI o X5 KAYA S5 W5t 45
R @ WIHE T fr, FERARERT 4%
LIS Bl EE 5 5C 1 AW ) AR Y AR Ak (AN ¢
7 JE LA 72 AR Ak ) Al Rl BB 52 i e OG5
7 WL PRI L2 11 5 38 T G 4 5 T J G B A, 3K
PG R R 20, NEMEX I 25 Fpoim A 56 15 A1 e L
W, WA B T 1 G2 s DL S 56 1) 4%
RIIReR A
4.2 NEMEX YIZRI A P SOk nf B i KOA M
2Pl DY REFUAE DG R VDL A By s il i
ARG BN, SR e, MR AR T
J&i BBS PE4r A .5 5, CR B S FAIG , 1X /R NEMEX
YRR A2 SR nT 358 KOA B35 -1 T e Al
T JE LA iR dl e Ty . nTRE S LA NI ER
H O B ULA AR A TE . KOA B w2
Sk S P PR A e X B S D Sk AL IR e JUL I
Wk, e R AR KIS mE LA 55
UL K S 2, KOA £ 25 3 82 1k 25 5 sh
BF, A2 b 1 L PRt 25 [R) U 4, 5 3508 sl AN B
P FNRCRPEAR , B0 58 0 B 46 2007, B CR.



AR IR AT AP 2L SN ZRIE &2 RO I 5G15 2 BH I 2

TE PRBOE IR T BA NEMEX Y1l 25 7] $2 5 KOA
B 2R L PR 5 B T RL PR e i B VR e AR AT
AT TG RO REIR R . BeAh iR AT Dl it R AL
FIUNZR F2E PN 555 8 LA [ 04 756 217, 48 e
JEILPA i 561 R o 0 56 3 Bl A5, K A2
OGN T B IEE A3 AT DR G TH R T, £ i#E KOA
BEBC IR E . @ $& i T U iz 2 7
fE 1. NEMEX Il 2538 2 2 345 ) Y1 25801 ) 1 4
P (e -uh % | BN B EATUIZR) AF AT D RE A
B PR N RIS sh R AR )1 FE IR KOA
XoF TR T L PR 20 24 e ) R R 5 2R ik S )
PR A R SC AT IR, (2 2 R G D) R A S A4
WA o X5 KRR AE 5T 25 AR

5 N &

NEMEX YIZRIR £ T A HOLIR YT il A 250
KOA B35 P R SCT TBE A D RE AR 55 )
I JULPA) P 30 2 1 BB 7, (ELAH I PRARE ) R o (HASAIT
FATAFAE —LBER SR Z b, AR A 55/ UL I [R]
B ARMEATREYT , J5 g 7 KA R @ I
PEATREDT , BE— SRR KR, LU N KOA 83
RS IR T R AR AR
2% 0k
[1] ALPAY K,SAHIN M. Effects of basic body awareness therapy on

pain, balance, muscle strength and functionality in knee osteoar-

thritis : a randomised preliminary trial [J]. Disabil Rehabil 2023,

45(26) :4373-4380.

[2] B PR B, B, 45 L fR A il PRy T I B DG S LRI
FEHEREL] ] AR A, 2022,42(15) : 3870-3874.
CHANG Y N,YIN S,CHEN Z, et al. Research progress on mecha-
nism of extracorporeal shock wave therapy for knee osteoarthri-
tis [J]. Chin J Gerontol ,2022,42(15) :3870-3874.

[3] JANG S,LEE K,JU J H. Recent updates of diagnosis, pathophysi-
ology, and treatment on osteoarthritis of the knee [J]. Int J Mol
Sei,2021,22(5):2619.

[4] BOUCHOURAS G,SOFIANIDIS G,PATSIKA G,et al. Women
with knee osteoarthritis increase knee muscle co—contraction to
perform stand to sit [J]. Aging Clin Exp Res, 2020,32(4) :
655-662.

[5] PREECE S J,JONES R K, BROWN C A, et al. Reductions in
co—contraction following neuromuscular re—education in people
with knee osteoarthritis [J]. BMC Musculoskelet Disord, 2016,
17(1):372.

[6] ROBBINS S M, TEOLI A,HUK O L, et al. Inter-segment coordi-
nation amplitude and variability during gait in patients with knee

osteoarthritis and asymptomatic adults [J]. Gait Posture, 2024,

[10]

[11]

[12]

[13]

[14]

[15]

107:324-329.

XU, b R, 4 R RO TR A H R EXAT
IR 55 B 7 ST P A HEEAE (] 23 2 M 6 8 O AR I P 2
IS sy e . pE B2 4, 2023,20(33) : 162-165, 183.
LIU H,WANG S S,ZHU Y Q, et al. Effect of semiconductor laser
therapy combined with auricular pressure beans on postoperative
pain and limb movement in patients with lumbar disc herniation
undergoing low—temperature plasma radiofrequency ablation [J].
China Med Her,2023,20(33):162-165,183.

SRERER, SRR PSR BORTRIT O AT B AT
P B I ReMR S n s ) ). o B BT g b L, 2022,
28(7):156-158.

GUO R Q, TANG J L. Effect of semiconductor laser therapeutic
apparatus on postoperative pain and knee function recovery in
patients with total knee arthroplasty [J]. China Med Device Inf,
2022,28(7):156-158.

TR R 2 o B Ay S RN B ORI R IBYT IR
(20184F %) [J]. rhaEARHAeaR , 2018,38(12) : 705-715.
Osteoporosis Group of Chinese Orthopaedic Association. Chinese
guideline for diagnosis and management of osteoarthritis (2018
edition) [J]. Chin J Orthop,2018,38(12):705-715.

T BRIR L, EDOWR, 55 . A2 LD I X SR B e R
BH R RE MR Zm ()], bR B 2 2% ik, 2021, 101 (11)
786-791.

WANG K,CHEN Y F,WANG H B, et al. Effects of neuromuscu-
lar exercise therapy on the joint stability of patients with knee
osteoarthritis [ J . Natl Med J China,2021,101(11):786-791.
WRES, L, PR, . SRR IR G A g I o B 56
WRBARIENALT ] HEL 741, 2024, 34(2) : 140-144,152.
CHEN H,LI X M, KUANG X H, et al. Effect of articular needling
therapy combined with proprioceptive training on patients with
knee osteoarthritis [ ] ]. Rehabil Med,2024,34(2) : 140-144,152.
MCCONNELL S, KOLOPACK P, DAVIS A M. The Western On-
tario and McMaster Universities Osteoarthritis Index (WOMAC) :
a review of its utility and measurement properties [J]. Arthritis
Rheum,2001,45(5):453-461.

AR, XU G IE VS, 45 . Lysholm 3T 73 R G031 #58 L OG5
9 B2 A E 72 [T]. b B B 5 561 4847 2% 3, 2016, 31 (12)
1265-1267.

HAO J Q,LIU J, YANG Y T, et al. Study of Lysholm knee score
scale for evaluation of patellofemoral joint [ J]. Chin J Bone Jt Inj,
2016,31(12):1265-1267.

TAKEDA R, MIYATA K, TAMURA S, et al. Item distribution of
the Berg Balance Scale in older adults with Hip fracture:a Rasch
analysis [ ] ]. Physiother Theory Pract,2024,40(1): 136-143.
RS AR, TORERS . S S RO IR T AU B S
A R AR R SR D RE IR S s [T ). BB
745 ,2020,33(17) : 166-167.

LILN,REN H L,DING Y S. Effect of semiconductor laser thera-
peutic apparatus combined with rehabilitation nursing on postope-

rative pain and recovery of knee joint function in patients with

443



FEE 2R 202548 #5358 45 41

total knee replacement [ ] ]. Med Equip,2020,33(17):166-167. tion, muscle strength, and functional level in patients with ACL
(161 BXFH, XG0 W . T SR I& m RE B SABOEIR T I reconstruction [J]. Biomed Res Int,2019,2019:1694695.
DAY R ROR B B F R T Rg i sz ma [, 1l 7y e 2 ¢ [20] THOMAS D T,R S,PRABHAKAR A J, et al. Hip abductor streng-
,2022,51(17):1968-1971. thening in patients diagnosed with knee osteoarthritis—a systematic
ZHAO Y, LIU J F, YANG K. Effect of warm acupuncture com- review and meta—analysis [ J]. BMC Musculoskelet Disord, 2022,
bined with high—energy semiconductor laser on knee osteoarthri- 23(1):622.
tis and its influence on knee joint function [J]. Shanxi Med J, [21] STEFANIK J J,FREY-LAW L,SEGAL N A, et al. The relation of
2022,51(17):1968-1971. peripheral and central sensitization to muscle co—contraction : the
[17] GAO B, LI L, SHEN P X, et al. Effects of proprioceptive neuro- MOST study [J]. Osteoarthritis Cartilage,2020,28(9):1214-1219.
muscular facilitation stretching in relieving pain and balancing [22] RASHID S A, HUSSAIN M E, BHATI P, et al. Muscle activation
knee loading during stepping over obstacles among older adults patterns around knee following neuromuscular training in patients
with knee osteoarthritis: a randomized controlled trial [J]. PLoS with knee osteoarthritis : secondary analysis of a randomized clini-
One,2023,18(2):e0280941. cal trial [ J]. Arch Physiother,2022,12(1):19.
[18] HOLSGAARD-LARSEN A, CHRISTENSEN R, CLAUSEN B, et (23] SKGEEH, SRR JBUSE 45 ANIl 2 WL DI e LB e
al. One year effectiveness of neuromuscular exercise compared KT e B IR ANIE S RERCR K LR (1] h R e 3s
with instruction in analgesic use on knee function in patients with S ,2023,29(9) : 1090-1097.
early knee osteoarthritis: the EXERPHARMA randomized trial (1. ZHANG G C,HUANG Q C,GU R, et al. Comparative effect of dif-
Osteoarthritis Cartilage ,2018,26(1) :28-33. ferent neuromuscular exercises on pain and motor function of
[19] KAYA D,GUNEY-DENIZ H,SAYACA C, et al. Effects on lower knee in patients with early knee osteoarthritis [J . Chin J Rehabil
extremity neuromuscular control exercises on knee propriocep- Theory Pract,2023,29(9) : 1090-1097.

Clinical Efficacy of Neuromuscular Exercise Training Combined with Semiconductor
Laser Therapy on Patients with Knee Osteoarthritis

LOU Xiaole, TAO Yating, LIN Lin, SONG Xiaodong, WANG Min, JIANG Yong’
The First Affiliated Hospital of Bengbu Medical University, Bengbu, Anhui 233004, China
*Correspondence: JIANG Yong, E-mail: 498917800@qq.com

ABSTRACT Objective To observe the effects of neuromuscular exercise (NEMEX) training combined with semiconductor la-
ser therapy on patients with knee osteoarthritis (KOA). Methods A total of 60 patients with knee osteoarthritis who were treated in
the Rehabilitation Medicine Department of the First Affiliated Hospital of Bengbu Medical University from August 2023 to March
2024 were selected and randomly divided into control group and observation group using a random number table method, with 30
cases in each group. The control group received conventional rehabilitation treatments, including joint mobilization and medium-fre-
quency electrical stimulation, along with semiconductor laser therapy at a wavelength of 808 nm and an irradiation power of 400-
800 mW, continuous irradiation, 20 minutes per session, once daily, five times weekly for a total of four weeks. The observation
group received NEMEX training in addition, including 10 minutes of warm-up exercise; 40 minutes of NEMEX training (stability,
posture orientation, lower limb muscle strength training, and functional exercises); and a 10-minute cool-down exercise (involving
gait adjustment and stretching), once daily, five times weekly for four weeks. Before and after treatment, Visual Analog Scale (VAS)
was used to assess the degree of pain; Western Ontario and McMaster University Osteoarthritis Index (WOMAC) and Lysholm Knee
Score were used to assess knee joint function; Berg Balance Scale (BBS) was used to assess balance function; the surface electromy-
ography system was used to record the root mean square (RMS) of surface electromyography (SEMG) signals of the quadriceps and
hamstring muscles during the squatting and standing of the affected knee joint, and the co-contraction rate (CR) was calculated; the
adverse events during the treatment process of the two groups were compared. Results (1) VAS, WOMAC, Lysholm, and BBS
scores: compared with those before treatment, VAS and WOMAC scores in both groups after treatment decreased significantly (P<
0.05), while Lysholm and BBS scores increased significantly, and the differences were statistically significant (P<0.05). Compared
with the control group, VAS and WOMAC scores in the observation group after treatment decreased significantly (P<0.05), while
Lysholm and BBS scores were significantly higher, and the differences were statistically significant (P<0.05). (2) CR: compared
with that before treatment, CR in the observation group after treatment decreased statistically, and the difference was statistically sig-
nificant (P<0.05), while there was no statistically significant difference in CR in the control group after treatment (P>0.05). Com-
pared with the control group,CR in the observation group after treatment was lower, and the differences was statistically significant
(P<0.05). (3) Safety: no adverse events were observed in either group during treatment, and patients exhibited good compliance, in-
dicating a high level of safety. Conclusion NEMEX training combined with semiconductor laser therapy can effectively improve
pain, knee joint function, balance function, and muscle coordination and control around the knee joint of patients with KOA, which
is worthy of clinical application.
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