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(Abstract] Objective To investigate the effects of minimally invasive acupotomy "unblocking yang to soften sinews" therapy
on improving knee joint function and regulating peri—knee electromyographic signals in patients with moderate to severe knee
osteoarthritis (KOA). Methods A total of 140 patients with moderate to severe KOA admitted to the Pain Management Department
of the First Hospital of Shandong First Medical University from January 2020 to January 2023 were selected and randomly divided
into control group and observation group using a random number table, with 70 patients in each group. The control group was
treated with knee injection, while the observation group received additional minimally invasive acupotomy "unblocking yang to
soften sinews" method. The clinical efficacy, knee joint function [the Western Ontario and Mcmaster University osteoarthritis index
(WOMAC) score], peri-knee electromyographic signals, serum levels of glucose—6—phosphate isomerase (GPI), chondroitin sulfate 846
(CS846), and thrombospondin-1 (T'SP-1), short—form arthritis impact measurement scales 2 (AIMS2-SF) score, degree of knee joint
swelling, and range of motion for knee flexion and extension of the two groups were compared. Results The total effective rate of
the observation group (95.71%) was higher than that of the control group (84.29%) (P<0.05). After treatment, the WOMAC scores in
both groups decreased compared to before treatment (P<0.01), and the observation group had lower scores than the control group (P<
0.01). After treatment, the electromyographic signals of the vastus lateralis muscle and vastus medialis oblique in both groups
increased compared to before treatment (P<0.01), and the observation group showed higher signals than the control group (P<0.01).
The electromyographic signals of semitendinosus muscle decreased in both groups compared to before treatment (P<0.01), and the
observation group shower lower signals than the control group (P<0.01). After treatment, the serum levels of GPI, CS846, and TSP-1
in both groups decreased compared to before treatment (P<0.01), and the observation group had lower levels than the control group
(P<001). After treatment, the AIMS2-SF scores increased in both groups compared to before treatment (P<0.05, P<0.01), and the
observation group had higher scores than the control group (P<0.01). After treatment, the degree of knee swelling in both groups
decreased compared to before treatment (P<0.01), and the observation group had less swelling than the control group (P<0.01); the
range of motion for knee flexion and extension in both groups increased compared to before treatment (P<0.01), and the observation
group had a greater range of motion than the control group (P<0.01). Conclusion Minimally invasive acupotomy "unblocking yang to
soften sinews" therapy can improve the therapeutic efficacy of moderate to severe KOA, improve peri—knee electromyographic
signals, and reduce the serum levels of GPI, CS846, and TSP-1.

(Keywords) knee osteoarthritis; minimally invasive acupotomy; unblocking yang to soften sinews; knee joint function;
peri—knee electromyographic signals; chondroitin sulfate 846; thrombospondin—1; life quality
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(P>0.05), 1GITIE , Il WOMAC P43 H ST 0 |

F 1 FABEEKTHER=70,01(%))]
Table 1 Comparison of clinical efficacy between the

two groups of patients [n=70, cases (%)]

205 238 AR TR AR
WEEA 38(54.28)  29(41.43) 3(4.29) 67(95.71)
XTIl 28(40.00)  31(44.29)  11(1571)  59(84.29)

XA 5.079

PE 0.024

fEERE EAT H AR IS B MERE PP 4 Y BRI T T K (P<
0.01), H W EH BIIL T X5 B 2H (P<0.01) ., WL 2,
23 MARERBAIBESIER

TRIT AT, ISR BN RHL 2 i LAY AL
HLfF 5 RMS (A 22 534017 L (P005) . RY7)5,
PIZE e A1 L e v & LAY UL FR {5 5 RMS (B 34 ¢
IHIT AT TE 5 (P<0.01) , HOER4H 5 T B4 (P<0.01) 5
19 42 e LA UL PR A 5 RMIS {8 34 %2 36 7 1T B 1%
(P<0.01) , H WA AICF XF BRZH (P<0.01) , T UL3 3,
24 THBEIME GPI.CS846,TSP-1 7K F LL &

IHRITHT, PIALIN T GPL,CS846  TSP-1 7K -2 5+
BTG it X (P>0.05) . 6975, AL IiE GPI,
CS846 \ TSP-1 /K V- ¥ Bh 7 1 T B (P<0.01), H W
ZAH PR X B (P<0.01), WL 4,

x2 WHEEBEZE WOMAC o LB (n=70,x+s,57)

Table 2 Comparison of knee joint function between the two groups of patients (n=70, x+s, score)

a5 PR fL b HBEAT A B ML
A7 R A BT HT A A7 R I )A
pUE S:: | 14.94+1.45 5.33+0.51%%* 5.68+0.55 2.39+0.22%%* 54.93+5.28 18.05+1.76%*
X HR2H 15.02+1.47 7.69+0.75%%* 5.73+0.56 3.72+0.35%* 55.16+5.46 23.79+2.23%*
8 0.324 21.770 0.533 26.917 0.253 16.905
P1{H 0.746 0.000 0.595 0.000 0.800 0.000

I 5IRITHT LR #4P<0.01,

Fx3 FWHBEREANERRES RMS ELLE (n=70,x+s,1V)

Table 3 Comparison of RMS values of knee electromyographic signals between the two groups of patients (=70, xts, pV)

a3l JEeAh L JBe A AR B
67 Hif BT e BT HT R BT HT iR
WEE 2 205.26+14.67 253.59+17.28%* 394.65+30.45 472.41+29.23%* 355.73+29.16 314.78+24.50**
papisEil 206.54+15.03 231.77+16.25%* 395.06+30.06 436.53+31.74%* 356.10+£27.24 327.09£22.32%%*
¢t 8 0.510 7.696 0.080 6.957 0.078 3.108
PE 0.611 0.000 0.936 0.000 0.938 0.002

TE: 5RIT AT AL, *+P<0.01
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x4 WHEEMF GPL,CS846,
Table 4 Comparison of serum GPI, CS846, and TSP-1 |

TSP-1 7k F Lb 8 (n=70,x+s)

evels between the two groups of patients (n=70, x=s)

" GPI/(mg/L.) CS846/ (ng/L.) TSP-1/(pg/L)
o - ; P ; A .
RYT TR AT RITIR 1RIT i RITIR
W5 H 0.50+0.05 0.12+0.02** 403.16+40.19 336.71+£32.65%* 373.20+32.79 225.93+20.21%%*
Xif R 2 0.49+0.04 0.23+0.03%*%* 400.45+37.96 365.12+30.24** 371.98+35.02 264.27+23.15%*
t 8 1.307 25.525 0.410 5.341 0.213 10.438
PE 0.194 0.000 0.682 0.000 0.832 0.000
T SIRYTHT IR, *4P<0.01,
x5 WHESE AIMS2-SF iF 4 BB (n=70,x+s,57)
Table 5 Comparison of quality of life between the two groups of patients (n=70, x*s, score)
5 IIEEN SEAR ALl fans
20 : 5 P ; e .
BT HIT I BT HT BT HIT R (GRS HI7 R HI7 I
WA 20.94+2.05 29.76+2.73%* 8.67+0.86  12.43+1.19%* 14.76x1.40  20.37+1.92%%* 10.69+1.04 16.70+1.56**
X iR 2 20.47+2.02 25.69+2.50%* 8.72+0.83  10.86+1.05%* 14.92+1.43 15.69+1.60%* 10.72+1.06 13.29+1.31%%*
i 1.366 9.199 0.350 8.277 0.836 15.667 0.169 14.005
P{H 0.174 0.000 0.727 0.000 0.405 0.000 0.866 0.000
TE 5IRYTHT ILEE, #P<0.05,*#P<0.01 ,
25 FMABRELEERELR i i AR B2 A 08 IR 4 (P<0.01) , i 515 Ji f 3% 3 32

IRITHT, P4l AIMS2-SF R PRIk R 52
Wi b2 4 B V4 22 R G 2R 3 L(P>0.05) . 3R
JTJE , A AIMS2-SF 7 3R ARAR eIk 2 kkoy
Y B DT4 Y BB T 1 THE (P<0.05,P<0.01) , H Wi %¢
H I TR (P<0.01), FEWLE 5,
26 MAEEBRXTHKEE BRXTEMREIE
bk %%

IRTT I, PR I B R B 56 T A 7 2
J 22 R TG4 SL(P>0.05) 97 5, AL G
T K R A T BT REAR (P<0.01) , T DG 19 J if
% ) B B BOR JT T T R (P<0.01) 5 HLW S 4 i 51

x6 MABREBRXTHKEE BXTEM
BB E LB (n=70,xs)
Table 6 Comparison of degree of knee joint swelling
and range of motion for knee joint flexion and extension

between the two groups of patients (n=70, x+s)

a TR em WX 1 0 B ()
W TR Wi TR
MR 41.1242.34  36.34x1.96%%  110.70£5.65 124.16£6.25%*
XfHEEH  41.84+2.27  38.13+1.88%* 111.42+4.31 117.455.77+*
tfH 1.848 5.514 0.848 6.600
PAH 0.067 0.000 0.398 0.000

I FIRITHT AL, #*P<0.01,

e 20
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i T XF
3 itie
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R R R 2R T S O Ik A G
o R PR AR AT 7 T3 7 RS Yy SR

KOA IR Y7 H1 22 R JH IR 5G9 JE D9 1 S5 38 36 1 M
(007 1 107 1 T AR il 561 R B G Tl g
(HLBA 3% 07 B 0 Th 3 B KOA RT3 A RS, rfr 2
EINR BN R RFEWR AR 282 51 KOA 1 3
BRI O, L EE AR 2 B AS K
FE AR AT 45 FE BH A, Wk A 3w BH i PH A, Al PH AR
PSR, I KOA I PR 5 D3 FH A6 ),
57 BH A W T 2 9 I, DR 1 B, RO R L 4%
A L PR B 28 /D B2 | S K BHBE e 22, 3 3 1%
BIEF 71 BA 22 77 7k i e s 1R A PR 2 A R T
T8 I8 BHAT, X IS 25 3 7 R 2H S A7 s it mT e BH Ak
b, T S ALBRIFEBEL T 45 A0 L TR 3R LA, AT
EBRIFUE I AT | A8 A A 5 15 Rk 7 40 00T LA RO HY
BN MRS IR ARG P IRT R WAL

(P<0.01), TEWF 6,
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(R SR LR A 5 o 2 I DR R 0 3 B 2
3 IR YT AT LA SRS TG T SE BR  SR AR LT O
SO PR WA, A A G T1T R, B IR G T I B
AE 77, 5 RSN ARHIL B A AL Z 18] 1) ~F- £y | A e 41
RHIL B A FHILI DURAE = T, [RIE 29097 )5
ST AR Bl R MR A nT DA £ 2 Bk AL
WAL WUHLAR 5 B AR, LA 5 AR P 1 otk B A
J Bl

WG OUT O A0 AR L 45 T2 5 i b
T2 e A5 ), 55 46 10 R OG99 A EL , KOA 65 #i 4
Lt SR T i K 7 3G MUY, GPLJ& T I8 it ik A2
T — PP, AR 32 2 A A 4 W -0 1R
IR WE -6 R 14 AH 36 Ak, ol e g A2 7 A 1 g
AL R ON I DG R A 9 R oK KOA s BILIR 3
T, T R T R A0 B 1 T A8 R AR R
A RH S 2 GPI ", KOA #YHH Bk i 7 vl
PRAf 7 CS846 FRALIMN R ALK FI MR IL | b
AR 2 3k L TR B R Y CS846 BN, N T
SEATHGARIN TSP-1 1 iy #4005 9 1l /AR o 90KE 5P 1
JULAR A | e 200 5 7 A LA A 5 4 R R AR
B RGBS N A USRI AR 0 SRR R
ETHE R, 7E KOA B MG 2 m s, AR

S5 oK IRIT G 4L GPI,.CS846  TSP-1 7K
YR, B B T X BE 2, 48 /R SR 1 77 il
FF 2557 736 7 T R AR b J B2 KOA B8 9 1MLV GPT
(CS846 ' TSP-1 7K~ 7% J& H 5t K & i B £ T < 3
FE P IR T T LAk O JR A A bR i v A
4 B MR A B L A 3 AR A 45 45 4
ThBEMK &, B0 40 i % GPT . CS846  TSP-1 Y43 b 7K
S [A] A, GPL,CS846  TSP-1 5 5 [ Ik 7T % 4 i
BIGAIVE R AR T IR 5 RARE L3, 300k R
(1 E — 2 IR DT A Bl B AR A e AR A 27
KOA #E & 3 v] BE R ) 3 B Z2 7 73R 97 KOATY
VERIMLE Z —  ABFZE4SE R BoR , I6r R 4
AIMS2-SF R iR iA REAR B2 Ak 2 4k BT 43
YTk, EOEEA v T 0 B2 4R R Bl A 0 < ad
PH Z2 #5557 R 97 AT DL & b 3 KOA fB 19 2R 106 i
T, R R R SR A ) <l BH 28 A A T T LA i
ot s b KOA BB 19 0019 1 Bl B i G UK
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