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KOA %% 3 BIANAZ 3 ik 5 A s RALAAT 54 A48 40 ) AT RBZAAR A T 53R B S %857, FRau
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WEH 2215 %8 (Knee osteoarthritis , KOA ) 1F b 4Bk
LA IRBAT OGP , S B 2 3. 6 /¢ AN 1 HE UK
ik 80% LI BEAE EIL A H N, KOA
B T D RERE IS5 LA 2548 O R 2 AL 2 i 8 R
NI, PEEEAIAN  KOA BYAZ Lo BEAIL ] 2
AW 015 A S 0 AR ARAE MR B, H R oY B2
Il ARIG ST AR S AR HT 98 28 OG5 I T i o 3 (R
25551 & B Wi i o0 48 FH R85 KU i AR T
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B3 SEARR A EI 25 452 sh 7 ik o FH 3 KOA
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BRI BORA R, BT ROE LU A, B
KOA US55  fify 5 S , i 9 A3 B 2R A4 , 22
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AR 2 R HLAS TR P FAVER ST 1 SR 3 R o R 1)
AR 30 1 PR R ) P il A8 S WL AH O “ il 45 A7
AR 2 i 56 ] AR U sk SRS AR RS
FRFE N AET IR A A B O U ZR X KOA B3 IR
KATDIRE KWL 2 PR RN, B PV RS
1HI7 KOA #2068 B S5 UERHE , BC IR &S R T
1 ERE5HE
11—kt

FEHR 2023 4F 1 H—2024 47 A FRUT v B 45
GEFHERE 112 K AT BEIRIT Y 80 ] KOA f835 , ¥ Id
FEHLAE B2 X BELLRIRRF 9T 2, B0 40 ], X R4
22 B, 4 18 B, A HE 50 ~ 74 % FHAERY (63,37 +
4.33) % Gt 6 ~43 N T4 FE (20. 46 £8.10) M H
K-Lorge T 9% W%, Mok 15 6,19 il 6 ],
BRI SRR 26 18] 14 5] B AL AFRS 51 ~75 %,
BIAERS (64.10 £4.24) % JHFE T ~44 DA R
(20.05 +8.31) ™ H ,K-L4rg T 9 Mg, MZs )
16 .20 151 4 151, B BURE 4351 Ry 25 6] 15 15
P B SR (RS R BRI K - L 434 &
Gt ZEF B LRITFE L (P >0.05), LA A
Ptk . AR AT A B R i TR PP =
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56 B RHEE B B DL 25 0 W A AL o (1R BRI
672HREC20250417 - 128) ,
1.2 2WitrifE
1.2.1 PHEZWitnE

KOA 2 LA Bl B ¢ 1T RI2Y7 H8 /e (2021 4F
J5) ) AR R e, BRI DI 1 AN A SR AR
B BRI KA ; @ B AR I AE 50 & KU b QR
AT A A 3 30 min; @ 56318 S
FEB M BESRIRR ; AR 2 7R 1 [B) BBk 2 A1 10 2 B
AR, R IR RO B A QO@ T — sk
FFRIAT I REI2 A T R
1.2.2  HEFIERE

KOA H & HEIE 43 B O FENRIF BH 7Y S IR (P B2 i
Gkt RISTTHE R - BRBOG (E e ) )™ Hih
TEE DL O ik e v 9 28 A RO R, SR S i AR R %
fiff, ST S AR A UORE DL B J0R K W IR B H,
ik iTam g
1.3 PASHERVRUE
1.3.1  HAbRHE

IF] A 2 PE BT KOA mIGRIZWIE K, H
HEEHIE N FE IR BHIE A, Q1522 K - L 0% h
I - W&k, BA M I ZRRE R s @R TE 50 ~75 %5
WDALHT 3 A H AW K TR o FI 2B & %
HEIRYT ;@7 s I A BB R FE B @ &4
JITIRM It RE RS 5 T L,
1.3.2  HEBRARUE

O F B E TN A ™ AR ; QI C
TTEBOL A IR A R | 25 A% R S 5 ) 56 T
IRERIE ; @A BT B AR S ; @A S sl A7
AN ; R AE N IEHRYT B4,
1.4 JRI7F L

PIZH BB ABEfS , T W 8 5 el A A7 sl 7 B ]
T8 MRS DAV T B A [ I 11l R 3 245 2 7 1Y
FEFE AT IEAE (IHE 0.2 ¢ x 6 i, HEiESCE . F 2
F HJ20140106) , 51X 0.2 g, B H 1 1K,

XL L T R B IA YT 46 T A B O I RTR
I7 . YIZRHT, fE R IR I 48 5 TR | e
5 minbRAEACTIGE N I 25, HJS #EAT 4 B 0 s B, i
B T SN2 5 R G, AN R 5
JERF S, B DRI O 9 T 2 v 0 5 30 07 R B Ttk A
[ il R Eibee: i RN G % N VA i P e w ) [EZ N 7S
FESHE B BORZ A B FE RSz IR T 52 %
S AT IUEE 5 I IUAE A B oL N 2 ARl
TR B 15 B B A X AR B S 5 — B B8

60°/s 25 B BE R 90°/s ER = B Be AL 1200/, B
AR FE B S8 B R 3 UCHE 10 W, 3 B2 B 8] (1] B30 s
BEMZNIAIE , BRI 2 A58 8GR, 20 [H]
BEE S min [B]ERH DURE R 55 2R, IR JEIHBOE
4 J8 ISR e 55 3 R (A FE =48 h) . Ykt
R B A BT B I TR B I SO0, B PR I 2 4
P

WFFT 27X BEZH 9 B Atk b 25 7 O IVER ST IR 97
RV B UM RM , B R SC Ty S Jm th 47, {45
PAFEOM R85, BRI K R0 P R AR (B R 4
PN TR A ) 42 B (B G M T Ak ) | BH sz 21
(/MRS HE B Sk 10 R 7 M AL ) BB R (/MR N
M 2B RS T 7 M Ra AL ) | =B (/R R M
BN 3 5 IR TS 1 RETE ) BB o (e
Sl L, A8 R A i Y S A ) A S R TR T B IR i R
R, ME LT ARG, R 1% R 2R~ BES R
(KRB A AT AL R 25 25 By A BR A ) 5 A 7 4t
5 :D32408072 , [F 24 fE F H20093195,0. 5 mL/7) 4T
Je R R E RREE, A 0.7 mm (3 5 N A
(JK -1 8 e i AR RHE A BR A F) ) 2218 k4t
A JE I AR B ) AR A B AR R 2
HEEFSE BE ST, B BT A R S e A N BREHIR I AL (TR T
%) Jashaii(42 £0.5) °C , FEe A% 7 20 min,
S5 SR IO B E AR AR ke & k24T, R H
TCWH L A 4% =3 min 1k L, RO 355 P4 A1 F1 4 LB K
BOWARI, ARJG 72 h AR IR R flOK . R TT TR
FEN 4 JE IRITIUCR AR 1R, et B A A2 50
A BEIHAT .
1.5 WMEHEHR
1.5.1 BT

RIS ALAL  3% (VAS) PPAR 5 G5
FREE , B T N SR v iz AT A FRIEAS IR
BEE 0 AR T, 10 4R, 20 508 = P2 m
PRI
1.5.2 MG

F B IE s E  ECT HaT U AR T Sh 2R e
R B I OG5 1 Jet oty A Ji R FH e FH 0 S0 3 e
FAITIC SR B B Bl B« AR M s AR W) 3 i sh B2 1
T LRSI A BT 58 a1, >R FHE FH A 450
wRAMIFIE TR,
1.5.3 M iEe

K WOMAC B &5 48 B 0 O D e Rt
FPEAG T B 28 RS 3 DT R, 24 Mtk &
B, 5 RPN (5 25 B BREEE (2 40 H ) FoeTy
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HHEMESIIIRE(17 & H) &5 HYRH 5 S srik=
ARSEIR ™ B AR B . JCREAR (0 73) VR BE (1 J9) (TP
(24) (3 7)) MEE (4 47), B RAEN
96 43, PEAr i INHE R O RS FR S N EE
1.5.4 JLAS=E

R AR B2 7 45 U 2k 5 I R G R AT 14
B, PEAL 60°/s £ 39 JBE IS) JE 5G 5 A VR ) T 2Rk,
PR AR T4 (PT) | BRI KABY) it (TW) FE-324 1)
HK(AP),
1.5.5 2$&IHE

BT = 4R 205 56 2 3 AR 4l 4 &R 4t ( OptiTrack
Prime 41,120 Hz RAEAR) X P & P47 E AP 3
G3HT  FEVR SRR R A PR RGP
1.5.6 "EEfE

BT RS R RO VR, ST K J A AN A
SR, W KR RO RS TP, AR 4 )
WL EIE 50T R 0.2 4.6 4, WIEMRTE 4 2%
PEOME R B E B 0 ~3 43, A BEUEf SRR
B, R B DL R R R
1.5.7 MRS

BE T RS RS T AN CRE 40 3 mL,
Pt B AL RS 4 B AR I, - 80 C LRAFFFAL,
R IR S e B ik E I E R RN FHAER -6
(IL-6) FANE - 1B(IL - 1B) S IRIEH T - «

(TNF - o) /KF-,
1.5.8 X HWKEHTER

TERR AT AT ROCTT I 2 HIR | JC R A TS
WREAS 2 mL, 850070 B3R A5 oA L3 W, - 80 CI&
AR . R FHBIRT D  A0Br AR s i
REFE A (COMP) M 2 - 1(Col12 - 1) /K-,
1.6 JrRHE

A H 2538 241 PRI 7 4 S SR UL ) ) e b Ry 4
i, O A TOPIR IR, OG5 G 3l R 4F, v R IR AR
TR =80% PR Ay tnb 345 A 5% 45 R 5 G 10 B A
M3 ,50% < T EEUER B A B IR < 80% MR ; I G
PR 5 ORI Bl R DL i v B IE i B A <
509% R TCRL, WA ROR = (AR + A R /
S x 100%
1.7 Gite#rik

KT SPSS 23. 0 43 Bt , £1%k v B8R (A4 1M
5 RIEFEAR | B IR B AL PF 2 B R SC T DI RE S ) LA
(x £5) BRI, R ¢ K g0k AT 25 50k 20 A 5 e 208K
P UG PR A R ) W A (% ) TE U2 B, SR X
KB AT 25 50T, P <0.05 NESASSHFEX,
2 R
2.1 WEORTATYRNR YIRe M B

BT TS BT AL AR OGP D RE JE 3l
FEFEPRUCGE IR AL TXT R (P <0.05), WK 1,

F1 WHKOA BERXTERB . NEREINEBIRITLE (2 £5)

4151 1%k P[] VAS 5/ 4 FEHEHE W s WOMAC P43/ 43
WFFEdl 40 VRITHI 6.03 £1.02 48.65 +10.21 69.46 +8.46 69.32 £9.65
BRI R 1.12+0.31*# 86.39 +12.08 ** 115.32 +13.41** 35.24 £5.78 %%
POyt 40 IBITHT 5.88+1.10 49.01 £9.86 70.32 +8.07 68.96 10.01
BITIE 2.040.42" 69.37 +8.47* 92.75 +11.64 " 46.77 +7.63*
T SAMBITRTHE, * P <0.05; 53 IAAITE AR, *P <0. 05,
2.2 Wl JiaE KFXIRLA (P <0.05), lLFE2,
BIT TS AT A A LA ) 48 bR 0 I
R2 THKOA BEIAANEIEREIILE (v +5)
2151 (ke Fisf ] PT/(N + m) TW/J AP/W
W4 40 IRYTHT 44.23 £10.09 449.52 +118.57 22.85+8.94
wITE 81.62 +11.37** 918.35 +122.89 *# 34.04 +8.67 "%
pagiits:| 40 IRYTHT 45.18 £10.44 451.36 +116.95 23.06 £89. 12
BT 56.89 +10.26* 688.43 £121.94 " 28.59 £9.61 "

L SAHIBIFRT L, * P <0.05; SRR R HL#, P <0.05,
2.3 BEYike
T TRV 09T 4 B 35 20 S D BR HE br vl 35 e

REFXEAH , 2R AFG 2R L (P <0.05), W3,
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&3 WAKOA BEHEINEEIEIRITLL (x +5)

Hu o B W W/ (A - min ") HK/m Hi/ (m-s') Hili/s
Wzl 40 JRJTHD 124.32 +10.51 0.61 +0.10 1.26 +0.20 1.24 £0.13
RITE 134.65 £11.28 ** 0.69 +0.07 ** 1.43+0.25** 1.48 +0.15**
MR 40 JAITRT 123.95 £11.03 0.59 +0.08 1.24 £0.19 1.26 0. 11
RIT R 129.57 £11.25* 0.64+0.12* 1.34+0.23" 1.31+0.10"
T SAMBITRT A, * P <0.05; 5% IAAIT)E AR, *P <0.05,
2.4 HEIEERS KFXRL (P <0.05), WE4,
RYT T HUR B4R B Ik A AR 0 e AP i 2
F4 WHKOA BEREIERERRIIILE (2 £5,97)
i s e AT ST ik JeE ARASF] I AR
Wrgeel 40 JAITRD 4.34+0.78 3.58 +0.89 4,02 +0.59 2.49 +0.41 2.56 +0.37
RITIE 1.35+0.24 "% 1.06 0. 13 *# 1.4+0.22%* 0.85+0.18** 0.90 +0.12**
XA 40 JRYTHD 4.29+0.72 3.42+0.76 3.98 +0.51 2.41+0.50 2.42 £0.41
RITIE 2.38+0.37" 2.13+0.35* 2.61£0.26* 1.16+0.29* 1.31+0.23*

T SARMIBIFRTILES, * P <0.05; 5 B 167 HL#e P <0. 05,
2.5 I RYERR bR
IRIT T UG BT 2 BB I AR M A B AT B2
KFXIBY (P <0.05), WFES,
F5 WHKOA BEMEREIER
IFEE (% +5,pg/mL)

A I e IL-6 IL-1B TNF -«
WIEEH 40 JRYTHT 36.86 +3.53 60.37 4.5  47.11+3.28
AITIE  22.45+0.80%% 3521 £2.86"" 24.36+2.49**
XPHEZH 40 JRYTTET 36.74+3.49 61.05+4.27  46.98 +3.41
BITE 28.65+1.23%  46.48£3.25%  34.63 +3.04"

1 HARMIBITHT R, * P <0.05; S50 IRLHIAY ) e, * P <0.05,
2.6 RPWEHTE
BT T UG, B 5T 20 B8 34 5 17 WA 38 B B I R
FEOL T X BR4L (P <0.05) , W7 6,
F6 WHKOA BEXTREAIBIRITLE (v £5)

HY BB BHE Coll2 —1/(ug/mlL) COMP/ ( nmol/L)
W4l 40 JAIFR 5.74 £0.59 170.69 +17.54
BRI IE 3.46+0.41%*% 108.25 +10.43 %%
XTHEAL 40 JAITRT 5.69 £0.64 168.37 +18.01
BITIE 4.21+0.53" 127.16 +14.35*

. GAIAYTRT IR, * P <0.05; SR EAAY TG AR, ' P <0.05,
2.7 IWIRITFRL
R T UG, BF 5T 4R E B IR R B A RCR A
92.50% , = TXFHEZH Y 72. 50% , 2 F A it 3 X
(P<0.05),

*7 THKOA BEIGKFFXTLE (5])

20 51 1145 W A% BAR/ (%)
o 40 20 17 3 37(92.50)*
popiekiel 40 16 13 11 29(72.50)

. SXT IR R, * P <0.05,

3 g

PUEE 22N  KOA J&AE W) ) 20 Al 5 A AE L b 3
[ A 2R K0 5 i A R B T B A DGy
R 7 5| R T HR S TE s A2 PR Rl B IL - 18
TNF — o S 4 PR30 2o 34076 46 Jes 8 1 i o okt Ay
JOT R fife 5 A D S LSO 4 B T RS BB G T
SRR R, 2 A R PG
77T, AE B ARPT AR 24 FOR] R 0 SR R (R G
BB gy, BAC I R 34 0 5 i/ i A RURS: 5 G
BT AR 0 e B 2 B R AT
(e s it ) OB T Jey ¥ A 0 45 1), (X AL P 1) g i
7S AW O ST -1 || 2SOl S Al = B VAN 5 5
FEWESETH LR D B8  — 238 ik 1 5 250 W 4R AL e b 2
PErm WA 4 SR AE R ) 5 2 i 34 9 UL IR P R) A 4 i
1, WD YY1 ) MO S s AR E R =R
b B S ey R S AT AR A T HES | B v JULRER 2 9
A ) RE RS, (UL A

HBE AN KOA J& “ il “ B3 i9ums, AR
[F] - 2290 ) hoghds th < RIEW =2 &2, &l I
QUERTPRRE DLAC B I BT A ORI A R A
SRR H DU 5 i U A KUTE
WA R ZE SRR B 48 bR, J6 R BLAS /2 5%
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iR EUT BRI 7 5, BN W RER SR CER
A, AN R 3507 0D A TR 25 4 O 2R s ML 15 e 553 D) /<.
AL Z IR KRR R Bt 5 AN EROXIE AR AR A,
JERH R 2 4%, Rz 1732 B, TE AR« A 38 DUJRs ™ 19 95
FRILAET 'O SEVRIEEE A Yy KOA 4% UL v [ 5iE 70
i DL S T VR B R IE AR ] - 289i8)
PERN < FEEEN AV A, 1B R R A FE A XTI
BFIT I E AN TR RS HIE BBk
CRAX - T B ) TR < B M . BITR T Tk
RV 3 A ) St < A 5, DA ik B UL PR AL 2R 3 2R
4 AL G Z 0 TR SR 40, ME LA 3500 ff TR 37 B
A

NIER AL G« JUER” I BRI SE 1) J8 T b =
“CNFRIE” BT IEWE R TT IR B T E B AL LI
fA AR AE B WL IR, & 2 LLEHC T,
DIAARIR ™ IR, X T A SV I sl e & . 3R
ot DRI ) P LA 0 A5 T B LT A | AL A i
Jlgpa kA S5 TRIE A5 YT, R IR RN A X 28 B 3 A
A= B L RE IR TC PR M A S N, DT T 53 M s A2 A
HAUK AT 2, A s Bl g Byt R
P rh e SEF A BIGTT BR 9IAET 0E T IR
JEFH Y KOA MIRIRIAYTT . A SCIEFE NI X
JRHR Rz &L BHBR SR TR S | = B R Bl o, oy
FEHR S KOA JET B BRI B S Tl 480
465 PHBR SR R ARZE 2 B2}, 1 I AT &7 57 38 4%, X T R I
R Tl s BB SR R 2 R B G/, I AT it 38
AL R T A 5 JE = g B A 0, A AT
22 1L BIE BRI s B2 R RRIR AT, LAY M R
FEHRT BRI AEAB IR . DA i LT DL S
EHIBIAGLN , IR0 2 HTE S 45 PR BRI 1L =2
B0, VAU KOA HB 35 T OG5 i g Je A A ) 468 R i

AL R B T A T T RE M o))
B, HP B UEAE Ry MO S TIRE Y B 5 O X R A,
JRRTE T G5 S B O I Gt “ S5 HB 2 - ThRE
A R I CE AN, N IRE DT R R A 45, S o A
Rl ZH 25k 1, i A I 2R i 0o iz shia e 45
S0 S Y IS W 2 L A IR T2 S B BT i 1
SN PERTTRL B IR PR AR AR B, DT el 8 I DG T
e e SR R, R TR OGN T B0 B AR R G T T RE
P21 Coll2 -1, COMP PG e PR &S A &
FEREY, Hrp Col12 — 1 /B T U SRR 1 i Sk
Rt =40 , i FH ofe W v B A 2 B2 ; COMP A R fie
Jir 2T 24 ) 24 R e 1) S B B 1, T DR T e, —

JHHA WS IPAG KOA il P SRR ), S

RN WEFEH B T Coll12 — 1, COMP /KB

%, RS N IEE 5 S8 3 B O VIR AR 18 2 G W T RE DT 1

BEHEARH
LA T35 KOA 95 175 & JE FIRE AR ™ B e 2 %5 1)

AHOE LA B FT RE B OC T 32 JI AN ARG

AR SIS B, PR LS G DB

KR ECHEED BT, B8 BRI T LA D fE

55 KOA W BEOCHRHLT] , A4 2 1 2R 1) M e 52 T i

T 58, Hopy S5 RO I 2 A AR HOMURR (9 A2 ) g 24

P—Ji K FERE/N, W e K 1 itz sh ik Iy, %

IR O BB S LA O WA 4 ), o BE RSS9

FOEME . AT P ECE NS TIE B E LA ) B

WA, RS TN T RO Y S L

S N S LR AT L AN ST

BONGRAER TR ME R, R

IR, RIES KOA &0 5 VIR G, RAEAN N ¥ K F- Tt

R TSR OGRS BOCT DI RE AT B

v, DG ARSI 58 P PR 77K AP0 T S e KOA i 175 12t Jié

HEEHEX® IL-6.IL-18 5 TNF - a I3 %

KOA M i iy B ZE B A, Hop IL - 6 S THa 2

JN ST Ry AR A RE , 5 | A B o A e AR5 IL - 1B 2%

ST 2B 2 L 0 HR L, O OG5 B L A R T A

KATIRALRR E BN PP TNE — o R 38 i 2 BRS¢

HE AL B J2 73 KOA Ji5 1% hin = 19 5 B ]

F0 AW AR BoR, R AR IL -6.1L - 1B

5 TNF — o 7KV SEAR, 32 BEAE T N AAER 255 1 i A h

ST IR OUE A A5, BRI BE A P4 BRI, T S R

PEPR (R38R RIS R L 2 WG BF , sk f it

IEVIERR M A LUE R
25 LR RS N - Fl B IR Ak

PR AR R [ A e R 445 A O I i LR B

AE, J KOA it T “brAin” BRI 7 3, Z4EE 45

JRIFRBRUESE ZF G AT PR E AR SR G R 1

HA 2 R AL
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The Effect of Internal Heat Needle Therapy Combined with Isokinetic
Centrifugation Training on Joint Function and Muscle Strength in
Patients with Knee Osteoarthritis
LI Wanying, ZHANG Qijuan, LIU Zhengmao, YU Han
Wuhan Orthopaedics Hospital of Integrated Traditional Chinese and Western Medicine
(The Affiliated Hospital of Wuhan Sports University) , Wuhan 430079, China

Abstract  Objective: To investigate the effects of internal heat needle therapy combined with isokinetic centrifugal
training on knee joint function and lower limb muscle strength in patients with knee osteoarthritis (KOA). Method: The
selected study cases were 80 KOA patients who received outpatient and inpatient treatment in the hospital in the past
year and a half ( January 2023 to July 2024 ). They were randomly divided into groups (40 cases in each group)
according to the random envelope method. The control group was only treated with isokinetic centrifugation training,
while the study group was treated with isokinetic centrifugation training + internal heat injection therapy. The efficacy
and related clinical indicators were evaluated after 4 weeks. Results; After treatment intervention, the muscle strength,
joint mobility, and gait function of the study group patients were significantly stronger than those of the control group
(P <0.05) ; Knee joint pain, functional impairment, traditional Chinese medicine symptoms, inflammatory indicators
and joint fluid protein levels were significantly lower than those in the control group (P <0.05); According to the
statistical efficacy, the total clinical effective rate of 92. 50% in the study group was significantly higher than that of 72.
50% in the control group (P < 0. 05). Conclusion; The combination of internal heat needle therapy and isokinetic
centrifugal training can synergistically regulate inflammation , repair knee joint biomechanics, significantly improve knee
joint function in KOA patients, promote the recovery of lower limb muscle strength, and have high clinical application
value.
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