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Abstract

Objective: To explore the application effect of acupuncture combined with knee-opening exercise
in postoperative rehabilitation after cruciate ligament reconstruction, and to provide evidence-
based basis for the optimization of clinical postoperative rehabilitation programs. Methods: Clinical
data of 140 patients who underwent cruciate ligament reconstruction and were admitted to the De-
partment of Rehabilitation Medicine, The Sixth Affiliated Hospital of Xinjiang Medical University
from January 2024 to December 2025 were retrospectively analyzed. According to the postopera-
tive rehabilitation program, the patients were divided into the observation group (70 cases) and
the control group (70 cases). The control group received conventional rehabilitation treatment, while
the observation group received acupuncture combined with knee-opening exercise on the basis of
conventional rehabilitation, and both groups received continuous intervention for 12 weeks. The
knee active range of motion (AROM), visual analog scale (VAS) score, Lysholm knee function score,
and International Knee Documentation Committee (IKDC) subjective score of the two groups were
compared before intervention, at 6 weeks and 12 weeks after intervention. Meanwhile, the inci-
dence of postoperative complications in the two groups was recorded, and the general data of all
patients were statistically analyzed. Results: All 140 patients completed the follow-up withoutloss
to follow-up. There were no statistically significant differences in general data (gender, age, course
of disease, type of injury, surgical method, postoperative course of disease, etc.) between the two
groups (P > 0.05), indicating comparability. Before intervention, there were no statistically signif-
icant differences in knee AROM, VAS score, Lysholm score, and IKDC subjective score between the
two groups (P > 0.05). After 6 weeks and 12 weeks of intervention, the knee AROM of both groups
was significantly increased compared with that before intervention, the VAS score was significantly
decreased compared with that before intervention, and the Lysholm score and IKDC subjective score
were significantly increased compared with those before intervention. Moreover, the improvement
range of the above indicators in the observation group was significantly better than that in the con-
trol group, and the difference was statistically significant (P < 0.05). The incidence of postoperative
complications in the observation group (4.29%) was significantly lower than that in the control
group (15.71%), and the difference was statistically significant (P < 0.05). Conclusion: Acupuncture
combined with knee-opening exercise can effectively improve the knee range of motion, relieve
pain, promote the recovery of knee function, and reduce the incidence of complications in patients
after cruciate ligament reconstruction. It has significant clinical application value and is worthy of
promotion.
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1. 5|8

A XAt 45 (cruciate ligament injury )2 T WL B 451405 X G MR, Ferh i 28 U0l 44
HIRCATPI A BRA 50%, HWHEREIZUZE) . BAMERSRERIIR, HRENTH, 5 SFBURKEITAR.
BE B B ARSI AORE, T R R T RIS B DhRe R AR 1] [2]. 2 X WA AR H AT
IR SXCEEI ER AN, TSR E TR EE, EAREE BT &, N ZESE,
SRR B o YR UL PR A (AMI) &5 o J, 7% S s SRR, TR Ji5 B2 28 B 2 T it 15 AR
UG R ORBEFR T3] [4].

WA G BEE Z UTTEsNZR. UL, B TIRIT N, BASE € R B 1)
REWKE, (HAFTERE K. BRI IR S A SRR, 3 D 2 B Yol 2 1 7
K5116]. HARMEANTEMAGESTE, BARIEBL%. WAL M. WA shs, s
HGE R AIE IR AR B E XA e T A BRI , SRRSO SR, S SR L 0,
NRTTRER E B Fahittl, O 2 AT R ARG RE UK, HI7 R YI[7] (8], FMEE 4RI
KRG R TR NG, @G E T M. MEIL, A RcERoCTiEshE, o
MR ), SRR R, WD RN R, (2t FRIZEDhREWE, OB E T
TR R I RTEE T, SEIUL) 5 561 i 3 B (9 [F) 2B 42 T+ 9] [10].

Hl, KFERETFRIEsI M H TR X EEAREREE IR L, (B E AR IR
FOEPREZ, HZ KEEA. KIABE UG 0 (BB AF 730 F7 ke se tE . J6F 0k, AW 78 B bt
2024 4F 1 H %2025 4F 12 HBsRER R NI E BB B S = = ROE Y 140 61122 U B A G B 3%
IEIRBERL, TRITEF R B FFRIZEREE R, ARG RS T E AL gER =k HE, IR IE
T

2. EMEHE
2.1. MREMR

[BIBPEEEL 2024 48 1 & 2025 48 12 JIBrSBEE RO 55N i B2 e B &2 B2 2 Bhicia 1952 X9 2
ARG B 140 GUENTTFN R PAFRE: O LUK, AHE R AR STT MR K &2 N5E X
Wi, AT XN AR A AR SR AU R ), TR e @ ARG LA T iz,
TF AR EIRAE (WG, Wi, WURERSE); @ AKJF 3~7 d JFHGHRE T, BEUISREE; @
e 18~65 %, ROTEM, TR E MRS TS © T RASIEGEIKE . il ThEE
BEAT AEHRISE); © JC/E A BT B SEEEEAR IR, JC T R A I AR5 BT BERRAT o HERRARHE:
O ARJEHIPEIFIOE, FLLERETHE: @ PRREE SRR EE, @ SIFHAMER
THIRURRIEIRT I FRATR . F AP E5E); @ TER G 5ERE REBUTIRIZEhINZE ;. ©
BTG T FAR L .

MRAEA G TT R, K 140 BEE 2 M SEARIIRA, F4E 70 F1.

2.2. JBITAE

2.2.1. xTEALE

KHEMREIRST, FE+m 12 8, RAETTERWT:

1) WERFBIT: KJ5 3~7d ek, RAKEEEX 15~20 min, & H 2 OB 5% 5m; R
Ja 1 JEFFGG, SRR IR IT (% 2~5 Hz, K 20 min, &H 1 RREBR BB IKRE, RH
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R IRIEIT (Bh# 0.5~1.0 W/em?, FRR 15 min, BEH 1 R)MGE R MG, ZRALRGIE.

(2) RPENNEGR: A5 1~2 &, TR EAIg:, mREIRITITBIZER, Bk 10~15
min, ®H 1K, ZEINEH ARG 2 FNIES] 907); K5 3~4 F, BT RSB EMIL, &
R 15~20 min, BFH 2 %, GFEAMINEMAE 10054 KRG 5~12 A, EEEIMIIZaRE, 456 %55
W, BRI, SRR LT .

3) MA&R: RJ5 1 s, #HA7 DU kWA ds . BRI R(ER 10 A4, BH 3 4H): R)E
2 BIrs, AT ERRHEINGERR 10 AN/4H, BH 3 A, HEEE 15 om, 45FF 10 s); AJF 4 BTG,
S INBTRR ISR B0 77 47), BB T A UL 7T -

@) BEHE: &3 EF ERMAEMER. fEENCRE 2 ARCENANE, 1TER%EES,
ARG 3 JE A B2 s M, 32388 0 6 ) B AR B E RO, e e BT B S B kR

2.2.2. WERE

FEXF HRAE R VR TT ISR A b, I RS-SRS GYT, FFEETR 12 B, B RuT:

(1) 8FR¥EIT: ARJ5 3~7d FFUhR, B APEIMERE, BRI B AL AR & 4% XA,
JC: BLEL(ST35). FHFZIR(GB34). & = H(ST36). —BHZZ(SP6). IfLiF(SP10); BL X 9 BH 2 IF & X,
IR U WS 2 N B B SR (SP9), L7 98B W R AR %(ST32). #§AEJ7ik: B BUMEM, By
E, SRR RS, KA 0.30 mm x 40 mm 24T, HAIER, 55584 20~30 min, &H 1
R, FRNEIT SR, KRB 2d. SRS RE R E ISR B FH R, BB IEE . BEEAR KM

() FREHNG: K5 1 FHFGG, ERERTINES FIHT, 86 88 AR)E WSS I8 7T
R, 53 3 A BT © BB ORIE 1~4 ) DBESITFRING N, RGBS AT I
KT R, FASERCTIESE, IR 15 min, FH 1R, RGO AR, [FNEC SR s
HNZREEH 2 K, R 10 min), BERRTRGE: @ FZMEBORE 5~8 ). LEIIFFRINZGHNE, 45
FEE AT AT SSLIFRNZR, BIR 20 min, BFH 2K, GEPUHIZRGR I IRGR T, AT
JEARPLIE), ERRENEEN ;s @ =B OR)G 9~12 F): VITIRetEIFRig N, i BE T
MR ATRETFIE . BN AEERIZR, IR 25~30min, B H 2 K, BHKE B EHATE LK HE SRS,
WGRid FE s i s ERLYE, kb i 7 B S B ki

2.3. MRS ML

(1) —f&FORE: WP B ) AR ARG = TR [8]), 5 2R (TS X i 5
RNl wjE X e PAT (B RN, RAENUR ). RFRRE(FARERE
BT WO Ia [E)SF — B BoRE, AT S0 04T

() BT EFIESIEAROM): KA E Ay 45 & B F T LA AL, D& 8 U Er Az,
BRI, S & O HE O s A, e B 5B KA AT, 3B S iRE KT, o
JEA AL, ARRINE 3 UG BOFEME, 2R . THle AL T2 it T,

(3) FIEVFSr: RALTE BRI IE 20 (VAS) VAl 3 R ST TR TEE , VAS 1¥70Tu 0~10 43, 0 73
TR, 10 AR BIRVETRE, AR B SRS BTV, 20T ET. T9e M. Tl 12
JEREAT VP A -

() BERTIThREPRS: (D Lysholm MSSTTIREIP . P& M. MK, BAT. HEBRZEe. T
B ORHATRL B, TEBEHE 8 ANERE, K4 0~100 4, 1R RIS DI RERLT, T TR
Al TH6 . THl12 TP @ FERRBKT P& A 2IKDO)EMPF 7. P B S A/, I
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. fEAE . VGBI, HEiEsh. BaIEE NE4ERE, S5 0~100 4, B0 mRRIE R W shaeisir,
Sl IRET . 6 AL TR 12 RS AT IR .

B) FREREFMR: RN ABEARE 12 ANIFFRIEREE N, BRFETE. DIANZESE. kT
Pk INEE . LS, HEIF AR AR,
2.4. BBk

BT B AT NI 12 BERIBEY;, RAT T2V SRR USSR 7, 20T Er. e
JE . T 12 AT I T2V, Se S e bR irAl ;. UG AR E B IR AE, TR ERE RE GG &
NIRRT EE R E M, NETAEREE TR, ORI RIERERBI, LRV TRl e,
2.5. itEAE

KH SPSS 26.0 it A AT EIE T, FEERUISE £ WEE(X£s)Fax, HNLLECSRA 7
bt A, ZH I LU BCR SRR t 4550 TSR ABIE(E 43 LE) [n (%))Fas, I LECRA 2 R
SRR ORLER RIS . PLP < 0.05 AZERE I E L. AFFCRAEXREERIRIEE, HXAMh
SCPREUEAZ ST BOE, DA HIE B 8 R g HE bR HE D D G B AR, TR B R 18 38 40 ot Vs A VR 2
P BEAT 0T
3. 858
3.1. FEBE—RIRIELE

ARSI 140 BI3 LA TR 88, SCHOIERAL 70 B, KTHELL 70 1, FT & 495608 12
FEBEYT, ToRTERB . P EEAEMER . FR. R, SEEE . FARAFR. RERES— KR FmHEt
¥, ZRBTEIFEE P >0.05), BAMHME. B LE 1.

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

= 1. MERE—REIREER

— R BER} WML (n = 70) X ZH(n = 70) CE P 1A
TR, %) 3 42 (60.00), <z 28 (40.00) 40 (57.14), % 30 (42.86) 0.168 0.682
Y, Xts) 32.56 + 8.42 33.12+8.15 0.372 0.710
R, T xs) 1425+ 531 13.86 +5.24 0.413 0.680

B A8 A% 52 (74.29), A A8 4545 50 (71.43)
WRB], %) B X)W 10 (14.29), Ja Z Xt 12 (17.14), 0.287 0.867
A B 8 (11.42) A5 8 (11.43)
RIGHFE, ¥ +5) 4.82+1.25 495+1.18 0.587 0.558

3.2. B ETHRIBREXT AROM LB

T-Hinr, MAHBFRICT AROM E, ZR LG E (P >0.05); T 6 . 12 G, WAEE
HETT AROM BT TAT 2 Z (P < 0.05), HMEZAME ST AROM B3 = T X A, ZRASH
E (P <0.05). FEAREELE 2.
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Table 2. Comparison of knee joint AROM between the two groups of patients before and after intervention
* 2. MEBRETMATERXT AROM

ZH FHHIC, X +5) FHi6FC, xt5) FH2 FC, X+5)
WEZ2H (n = 70) 4526 +8.31 82.53 + 7.45™ 118.65 + 6.72*
Xt H2H (n = 70) 44.89 +8.25 71.32 +7.38* 105.42 + 6.81*

t 1 0.238 7.852 9.637

P1H 0.812 <0.001 <0.001

T SALTHATHAEL "P<0.05; S5xHRA RN A SHE, “P<0.05,

3.3. FHBETHHIG VAS LR

FHUET, PALEE VAS W tbEr, ZR LG5 E (P >0.05); Tl 6 . 12 FlJ5, M4LEHE VAS
PRI Y8 T AT 2 35 PR (P < 0.05), HA%EA VAS P4 BT XA, Z5E 505 E (P < 0.05),
BAAHHE WK 3,

Table 3. Comparison of VAS scores between the two groups of patients before and after intervention

3. MERE TG VAS SR

415 FHAT(Gr, Xts) FH 6 GGy, Tts) T 12 AGr, x+s)
MEZ L (n = 70) 7.25+1.32 3.12 +£0.85™ 1.23 +0.52"
X R4 (n = 70) 7.18+1.28 4.56+0.92" 2.15+0.63"

t{H 0.287 8.563 9.012

P 1A 0.774 <0.001 <0.001

v 5ARATETILE, P <0.05; SXJ AR B[] s bhEs, #P < 0.05,

3.4. FHBETAEIRG Lysholm 453 LB

T-HiET, P4 Lysholm PR ELEL, ZERJILGAIFFEE P >0.05); THi6 A, 12 i)E, WAEE
Lysholm V73 ¥8 T Pl 2 2 FH (P < 0.05), HWE4H Lysholm VP4 i3 i TXT A, ZERASRIIHE
(P <0.05). EAREdE % 4.

Table 4. Comparison of Lysholm scores between the two groups of patients before and after intervention

4. MERBETHEIG Lysholm W4 EEER

2H 51 FATY, X+s) TFH6 (5, xts) T 12 A&y, x+s)
W EZ2H (n = 70) 42.56 +6.32 72.35 + 5.48" 88.65 +£4.32™
&4 (n = 70) 41.89+6.25 63.12 £5.36" 7942 +4.28"

t 1 0.587 8.925 10.256

P1H 0.558 <0.001 <0.001

. 5ARATETILE, P <0.05; SXJ AR B[] s bhEs, #P < 0.05,

3.5. WEBETRIGE IKDC EWIES LR

T-HiRr, M4EHE IKDC EMIF L, ZR LG E (P >0.05); e . 12 F)E, MR
# IKDC EMPE BT FaT & & T @ P < 0.05), HWEH IKDC EMIF & T R4, ZRE5%
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TR (P < 0.05). EAREHE WL#E 5.

Table 5. Comparison of IKDC subjective scores between the two groups of patients before and after intervention

5. MERETHEIGE IKDC EXIFS LB

el FIHT(9r> X £5) TH6 F(GY, x+s) T 12 Gy, x+s)
W H (n = 70) 40.25+6.18 70.12 + 5.23™ 86.35 £4.15™
X2 (n = 70) 39.86 £ 6.12 61.25+5.18" 77.12 £ 4.08

t 5 0.387 8.763 10.125

P1E 0.699 <0.001 <0.001

. 5ARATETILE, P <0.05; XA AR (] 2 bhEs, #P < 0.05,

3.6. MABEHRIELERRLLE

T 12 AN, WSS R A TERE 3 6, Hrh oATRE 1 LRSS 16, ST KON 1 41,
HIREREZRT 4.29%; XFHRASL R A IR ARRE 11 61, HAp oG E 4 ). WLRZESE 3 B ST K b =
3 G 1B, HRIERAER N 15.71%. MEHIFRER LR ELT A, ZREHRITFEN( =
5.214,P=0.022). EAAEHE L% 6,

Table 6. Comparison of complication incidence between the two groups of patients

6. MABEHRERERILE

FRIERM  MEHMNO=70)[n(%)]  FELHn=70)[n(%)] 1E I
KA & 1(1.43) 4(5.71)
INAE= 4 1(1.43) 3 (4.29)
Eat]idl QI 1(1.43) 3(4.29) 5214 0.022
&Y 0 (0.00) 1 (1.43)
it 3 (4.29) 11 (15.71)
4. 1ig

AN BRI L A AR IR E RS 1, (HARJGRITRGE. A LA 24055 0 A 2 5
N R () LR, LA SR LA I (AMDAE A AR S5 # W B A B R [ 11] [12], nT S
WU B EWdife 0T, D InE AT ST RERRS, PR S B T P AR B ST
NEEHE . WIRE RIFRAETRT 52 AT . ARG )T Bt YR SR 2555 7 A2
PR IIRER , (ELGR Z 5105 1, ME LA RO DA i 72 mt ] LA D e VR A2 2818 48 1) e, R AL AR A IR[13] [14]

AP NP REE MO, HARRIBLH] 52 X0 AR Ja R R e R . A FTIE
e s BHIR . R =HLAETUAL, PORRR T Ja B O s Ay, HL PR S T B R G T R B 42 2% . T A
s FHEOR NI RIR[15] [16], RESRAGMEE . DO RIESNE, KL=HA iR, (et kT retk 2,
ZBIEE ML A AR R K, OB, AT R AR B A 2% L RIS < T bR
SRFT R ThR, MR ARG AR S, B8 R SR AE S, IR AU 17] (18], (R E L
WIE R R A VE . WA BRI R, SCRRAIRIENLANS], ORI ThREM R SUE SRR, XS B4
W S5 — 8. BUREE AT SR, B2 @R 8 4 A SORE R 37K (et )R B0 I 3T . B0 R
WU SCBE, SRR IR Zm SRR, SR LAZhEE, A IR RCRE R A, Hd. RIS th i 5k
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BEERZ[19] [20].

FHBZ ZNE ARG AR JG BT B R E ISR,  IETE 7 ki RS R, 2 o B R4 3l
FE DRI GR, WA RGOSR BB, SRR R UL T, SRR E (2] [22]. BB
B B0 R 25T A 808 SR S5 FIOCTRNE, N JE SR RE R IR e Bt 28 I B S T R I 45
SHHIIZR, wE D ROEIR AN, Ry, SRR S, SRR T BB =R
BRI ZR[23] [24], PRSI S HE WIS G, (R EE TREathae ka2, s
PO R R A, X5 R A ISR, R SRR O B AR ST, FUAR BAAE T R A G
Giliai4e ™, LB E SRS T, TRANE U IR A 2 [25] [26].

AR RN, WHBE BRI EREESR, WA TN T/ e A, 12 AJE,

MELLE LT AROM B3 = X IR, VAS P4 BE T RAL, Lysholm ¥F4r. IKDC FEMiF5 5%
mTATHRA, HIFROERAEREZMC T IRA, $oRE RS TR 3N 1T S8 A8 ) B A G &

BRGNS, AR, RO IR, FROF SR AR, R T Al R R iR
7o MR, EERHRSITRIZEN A D FEE U SR ARG AR SR, R4S
&, BCENAMEPARE, AT sl gra)iE R 1F(27]; TPIRIZERE A XL, B P ik
TSI HIRNLS, B RIGITRCR, WAL G TSI 1R - T - ARG IE - 5B - RThRe”
PR, AR R E R R T R, 3T RER AR (28]

KRBT BRI T, AFE—E R R IR IE: oG, WSO R A, FEARECN 140 6,
BT REAFAELE R, ELOE T AE RO SMENE S B — 5@ BR#s Uk, BEUTRI RSO 12 A, KIIERERCR
Tyt — L REVIEE: FHR, AW TR B 0 BAR S E (B RIVR B BTNk [8)) B T gz sl 1 Bk i
BAT I AWETT, SRS P B, BRI T T S iR, BB T TCA e Ak G TR A
far, 0B BRI L A3 S5 SE [A 3 AT R BF 7 45 ™ A R

EREPTE, BHRES GBI ZNAE A XM ARG BRE P BT RT3 A ROE B RO
ENEE, WRFOR, (CEER RTINS, FROIFACRE R AR, RARRIME . ZamT 5, fFahRREE K,
BRI N . BRI RZ Hut . ATIEYE. REEARIFL, - PRIEHKIYT R, iiinsror
R, WX EEA R R RMEERE . A LA TT 5 .

= BA
KR ZHBER KFEANHBERISEZER R SFZRHEGM: S XIYKDLFY2024001), ST~
BE 44 (Rl P B s 40 AT, B RBUEE ME R, ITA T RIS (/REHREF) MHRER.
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