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HE. B AERXFTETHILM T EER (ACLR) BKAF /Mt (PRP) ¥ IEH G
WR XA (ACL) AR, 77iE  RIR202241 A —2023 41 A %% ACL 345 B4 7061, #mRALECR
oA (356, RAKEAYEHTACLR) foff (354), FKAMXF4 T ACLR 246 PRP £ IiE
). ERMAEF BRI, A REE AR EASEIL, MR R IEAR, RS FFAKRE T
(IGF-1), FHEZ R ARELEZEOH-1 (MMP-1) K-F, R RE48, AARE R @i — AR
(NO) M&FARHT, BAFREMKTEE, BAAYEE (SOD) & TR, BARms Fama, £33
Aot FEL (P<0.05), RG24, HEEFH Lysholm#F45Fo B R4 LikE R & (IKDC) #4905 TR
W, BARAEH TABA, 2FALITFEL (P<0.05), RE248, BALEEZEIGE-15 TR, LAR
3 TR, B4 LA MMP-1K T RAT, AR TAmRe, 27/ F%it3EL (P<0.05), RE
248, MUAMEFZREFEE ALK TR, @AFARLD TR, £2FHA4%TFEL (P<0.05), AFRAHE
RSN IUR TR, 2R A% FEL (Z2=-222, P=0.026)., &t BEFLHFACLR o
PRP X JRiEHF, TR-&ACLARY B F 0 RTIfe, SMAKRSOR R, TAR B GE AT K, RUERE
fa, FHEHIGE-1, ARBARE 45 % fr MMP—1 K,

KHEIE - BXTH; WRAIIFEER (ACLR) ; bk (PRP) ; X EEH ; WIRAXWH
(ACL) #fh 5 BUARTIAE 3 RBRE 5 BRF %8 A 12
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Clinical efficacy of anterior cruciate ligament reconstruction under
knee arthroscopy combined with platelet rich plasma intra-articular
injection for the treatment of anterior cruciate ligament injury

Huang He, Wang Yang, Deng Miao
(Department of Surgery, Chongqing Armed Police Corps Hospital, Chongqing 400061, China)

Abstract: Objective To observe the clinical efficacy of anterior cruciate ligament reconstruction (ACLR) and
platelet rich plasma (PRP) intra-articular injection under knee arthroscopy for the treatment of anterior cruciate
ligament (ACL) injury. Methods From January 2022 to January 2023, 70 patients with ACL injury were randomly
divided into control group (35 cases, using ACLR under knee arthroscopy) and study group (35 cases, using ACLR
under knee arthroscopy combined with PRP intra-articular injection) using a random number table method. The limb
function, femoral tunnel diameter, tendon bone healing, body stress indicators, insulin-like growth factor-1 (IGF-1),

osteocalcin, and matrix metalloproteinase-1 (MMP-1) were compared between the two groups. Results At 4 weeks
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after operation, the levels of malondialdehyde and nitric oxide (NO) in both groups were lower than those before
surgery, and the study group was lower than the control group, the levels of superoxide dismutase (SOD) in both
groups were higher than those before surgery, and the study group was higher than the control group, the differences
were all statistically significant (P <0.05). At 24 weeks after operation, Lysholm score and International Knee
Documentation Committee (IKDC) score of both groups were higher than those before operation, and the study
group was higher than the control group, the differences were all statistically significant (P <0.05). At 24 weeks
after operation, the levels of IGF-1 in both groups were higher than those before operation, and the study group was
higher than the control group, the levels of osteocalcin and MMP-1 in both groups were lower than those before
operation, and the study group was lower than the control group, the differences were all statistically significant
(P <0.05). At 24 weeks after surgery, the femoral tunnel diameter in both groups was greater than before surgery,
however, the study group was smaller than the control group, the differences were all statistically significant
(P <0.05). The overall tendon bone healing in the study group was better than that in the control group, the
difference was statistically significant (Z=-2.22, P =0.026). Conclusion ACLR under knee arthroscopy combined
with PRP intra-articular injection can improve the limb function of patients with ACL injury, alleviate body stress,
prevent the expansion of femoral tunnel diameter, promote tendon bone healing, increase IGF-1 and reduce
osteocalcin, and MMP-1.

Keywords: arthroscopy; anterior cruciate ligament reconstruction (ACLR); platelet rich plasma (PRP); intra-
articular injection; anterior cruciate ligament (ACL) injury; limb function; stress reaction; femoral tunnel diameter
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Hi— e Sl F B SR I TEC, A LAY I
K didn, B ERIRRERIAT . AR SR
BN RAE . HAET, RTACLEMLIZST, M

Bz G — G R AIFE R, — AT 8E T ACL
H @ K (anterior cruciate ligament reconstruction,
ACLR), "JHRKE ACL I Z LS, (HER4r

R ACLA AR A A A, DA S i Bk, FRafis
Jii 15558 ™ ACLR,  JF /N REAE S i B F T 1Y) B 4
G, G50 AW RAEFRORZE IR E AN R, 5N
TR KA ACL A% 1 KU, ﬁ{ﬁﬁ%%ﬁ%ﬁ?
ACLR Jr i & FHm i, A B as HAbTTi%

JIILAE  (platelet rich plasma, PRP) Eﬁﬁgﬁmﬂu’%

EHAE, T TR, R ey R
R A AR ™ 58ayy, e . Hiur, H
WA BT 8 T ACLR BX A PRP &7 Ji 7R SHA T
ACL 5 B A2 vh T sl ) 52 300, ARG % ACL
05 AT L8 ACLR B4 PRP 5730 I 1 5
WAL RS TR, DA R R 3 52

1 ARSI

— AR

PEHL 2022 4F 1 H —20234F 1 H AR BEWE ) ACL 5
i EE 7061, FRBENLECE L4 X 2 (3541) Fn

WEgEdl (3501) . PRALBHE —Mvrt b, 2RI%
H¥E L (P>0.05), AR, W#E1,

1.1

F1 FHHEE—RERLLE
Table 1 Comparison of general data between the two groups
PR 1(%) WAL (%) s (%)

215 A% —

5 L el Filig EGTE B i
X REEH (n = 35) 39.14+5.65 25(71.43) 10(28.57) 16(45.71) 19(54.29) 8(22.86) 27(77.14)
54 (n = 35) 40.21+5.09 22(62.86) 13(37.14) 14(40.00) 21(60.00) 11(31.43) 24(68.57)
Y1 0.83" 0.58 0.23 0.65
PAH 0.408 0.445 0.629 0.420
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PWAARHE . SRR R (magnetic resonance
imaging, MRD) KAtz ACLEM; Ikt A
FERATH T ACLRISNE s B ACLA1; B Iy
AR HEBRARE : BT, BURIHME ACL K2,
AGPERIE ;s EENERS (O L BRI DhRERG ;
ABECTTIR L, BURSCT FARE,; BIFERRME
KATR . B AN BB MBS G, s ARG AT ;
ARMESE, ARG INRER; EERARE . A
WF 0 38 2o B2 B PR R 5 S b, B AR S
20210909,

1.2 7k

120 smzn SR T ACLR, MA—&
ER RN T 28RBS, HEh, Hikm
WNRIEAL B, PEAT G IERA . il A WU R A
Yy, TR I, Y)Y
P, ] BB 25 21 et AL LA AR S JIL LR 7 o H
L [y, SR ER VRS AL, SRR R 2k
4 IRAEAENUE (R EE AT R & B A ), A3
HOKEW. R ReE b E SIS R SR,
FBCE BT, ELLTHIAM, T HARARALA H %
A, JFRERfEALBCE S, SRR AR AU BAR e
Blisk, VEEE AR S, Wl bR iRE, Jfik
PEIE EORAR AT REANA . B AR AL A I R
. ARG ENUER ALY . FIRRE RN, 28 E R
I, KNURRAEYIRS 3 BB REE, BRI RN AR AL
B, OHHGKIERO B, CRILEIE RO RLIE E AU
R, PrBh R R 300, WO WU RS, AT
WOMRET [T R B oo 78 58 UV UBE RS A 0 861 2 I P i
BE, ATCTIERA, WRARAUERES . HIAEREK
ORI TS s MR O N RE VR, D B AR e TR
120°, AMRALARE, 7ERTHREM ME 1258 RmK
Bk (B STEGTERAHZE ), A PR 18 e 5 T A
KT, PR AGE AR FRER K . BJREEAYIN .
122 #rin RHABCT ST P ACLREKE PRP X
TS . Sl PRPMY: SRAE 45 mL AN FDK AL
BB, BO I T ZLL4M, e D5 BT,
FRBRAAAE I 00 2, Vo Ui o TRUAL B IR] S
HRZH, (HAFERKIZU O F PRP IR . KX BRZH
AT IS SO “PRP GG,
123 R4 ARG, S EaLab .,

ARJG 24 hINFI124 h 5 B B EEVE T AR AR R, 20007
DLIR I 5 BRIk At S 2 2R i, 2
Pk, WFSE AR IR B e IR Be . RIS 2. 314 J5 4k
223 mL 1 PRP 19 v 2, X B2 U A 7 45 ik Ak
H, REEDMH1VRISHTT . RIEAEAFREE
WrBe, 2T ARN R BORAE T, e RIE 28N
T sh A E R s 35, TR 2 8 IEA
SCH, IFERA RIS, FAR6RE, 13
A Mo dim S, RiF 16 5L iR, K524
JIHRAEXSHUA T IE S, RS 36 T IEH A F G 3.
1.3 WRiEks

131 AR Ae RATFIRSS 24 A, R
Lysholm £ & HIE BRI OCTT SCHkZE 5125 (International
Knee Documentation Committee, IKDC) "HE4%} AT
REFEATIEAN o Ho, JRSGTY Lysholm £ 3L 8 MR
BITN0~ 10073, SR80, EOCT IREIK S B
IKDC P4 X O P . DIREFA T sh 552 )5
AL, S R0~ 10053, Z3808E, BT DIReK
SBLT

132 iR mdEir REIMARIE 45, fBoety
W1 mL, RN R (BT R . A
(nitric oxide, NO) (fiffRILHGE) FlE A YAl
fif (superoxide dismutase, SOD) (fkztbfaik) /K.

133 A EE A ORET (FARYR) MARE
24 J5, SR MR & BB bR 1E FL A, 3 39k, HCF
BiME.

134 F ARG RETFIARG 24 J8, flies 8

JEF RN 3 mL, BSOS 2> B I, SR FH IR S
BRFTS:, A it 3 R 5 RAEAE K I F—1 (insulin-like
IGF-1) . H 45 AL 5 4 J& 25 11
-1 (matrix metalloproteinase—1, MMP-1) 7K,
135 BECE @ el RJE24J, R MRUEAL
fEEAANN, 48 1% (MR IESAE S
i, MR RIR WA R ) . T (MRIH P42
A5 9, s A B e (S ) Mg OiEd 7t
TR BLESE R (R ) o goilism Gl M4,
PRI A T DUBE .
1.4 St FERE

K FH SPSS 23.0 Ge it B/t o A et . IR IE RS 3
BT ORI £ bRl s (v s) Fom, WAL

growth factor-1,
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[] EC R ST FEAS K56, R4 P Bk R e X
FEAC LR 3 TPERERE RG] (%) Fom, BT YK
55 SRTRHBIRR, WEABAKEE . P<0.05
hERAGERE X

2 #£R

2.1 WABERMEINEEILE

ARG 24 JH, W4 B Lysholm P43 Fl IDKC 143
mTARHED, HMFR4lm TR, 2R8a5EE
X (P<0.05), W2,
2.2 FHBENHRIIEIRLE

RIG 45, WHBEN _BAMNOMKTARA, H
TR AT X RELL, SOD ARG, HAFssdlm Fxt

F2 MABEBRIKINGELLR

Table 2 Comparison of limb functions between the two groups

M, ZREAgITEEL (P<0.05), WK3,
2.3 WABRERBBEERILE

ARJG 248, WAL BE BB HA KT AR,
PR /N FXBA, ZRAERITFEE X
(P<0.05). W4,
24 MABEBRGERILE

RIG24 7, WLHEE IGF-1 8 T ARAT, B
HETXPad, B85 EMMMP-1 Ik FART, HF5
HALT XA, ZRYARITFEL (P<0.05),
WERs.
25 HMABRERBASHERILE

s R E A A HOUE TR RA, Z25A%
TR (Z=-222, P=0.026) . WL#6.

(4, x+5s)

(points, x+s)

Lysholm ¥£43 IDKC ¥E43
25
P Nif] AR5 24 & Nl AR5 24 &
XJHAZH (n = 35) 35.23+7.91 66.62+9.73" 52.73+12.76 74.34+9.92
R4 (n = 35) 36.09+7.74 79.21+8.52 54.04+12.12 80.73+8.71"
i 0.46 0.44 2.86
PAE 0.647 0.000 0.661 0.006
T THFEAARTE, ZRA5ITFEL (P<0.05),
#3 MABENHRMIEFRIEE (xxs)
Table 3 Comparison of stress reaction indicators between the two groups  (x + s)
- N/ (nmol/mL.) NO/(pg/L) SOD/(u/L)
o R R 48 AR R4 A R 48
X2 (n = 35) 7.13%2.16 6.07+1.74 28.26+3.24 21.21+2.38" 178.82+18.94 225.14+28.32"
W5 (n =35) 7.29+2.23 4.89+1.45" 29.48+3.02 19.79+2.01° 180.09+21.12 240.91+26.48"
ol 0.31 3.08 1.63 2.70 0.27 2.41
P{E 0.761 0.003 0.108 0.009 0.792 0.019
H: PSRRI, Z2RE5ITFEL (P<0.05),
x4 WHBERBBEEZLEE (mm, xxs)
Table 4 Comparison of femoral tunnel diameters between the two groups (mm, x+s)
21571 Nif) A5 24 J7 !l PAH
X HEEH (n = 35) 7.24+0.38 8.02+0.34 9.05 0.000
I (n =35) 7.32+0.44 7.71+0.32 4.24 0.000
tH 0.81 3.93
PE 0.418 0.000
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*5 MABREBHRGHERLEE (nglL, xxs)
Table 5 Comparison of bone injury between the two groups  (pg/L, x+s)
IGF-1 HATR MMP-1

205

AT AR5 24 AT AR 24 7 AT AR5 24
XFHRZH (n = 35) 103.08+32.97 163.16+21.71° 18.09+2.53 13.27+1.82° 8.21+2.38 6.94+1.83"
524l (n = 35) 100.22+34.03 181.89+22.42° 18.25+2.64 12.01+1.64" 8.04+2.21 6.01x1.47"
tH 0.36 3.55 0.26 3.04 0.31 2.34
Pla 0.722 0.001 0.797 0.003 0.758 0.022

TE: THREARRILE, 2Ra501H 48 (P<0.05),
*6 WMARERBASBRILE F)
Table 6 Comparison of tendon bone healing between the two groups n

215 19 %% Mm%
Xf B (n = 35) 5 19 11
W54 (n = 35) 2 13 20
VAN -2.22
PIA 0.026
3 g RO, S5 KB TS T ACLR 3K 4 PRP

TR R AR 20T, HLIIRRY BT & 4%
2R YE I, T ACL7E4EF5 C 3 4 e 7
T HAG SR R, ACLARG ARG 51
REME, BRI 455, H 2] SEWLRE
P o AMF5E K Lysholm W43 F IDKC #7453, A%
HEREBARINRER B O, 25RE . BT
ACLR B4 PRP OGS IT, ATk ACL A3 i 5 1Y
JRARTIRE . Z I by . ABFFEH PRPRIET A 1K,
RE PR DL RAF A A, dEmide e T A R
PE, HPRPHE SLYEE 5, Al — ik e Yt
BB, AR TR 28, DUCERRE
Bl e, Pk, TSR BIATIRE . H 3
BRUOHRE , ACLAR - 52 T AN, AUASE LI
SN FEEE N, BT R . NO F1TSOD %548 fk L
FEPR AR . N th AR A, MR L
FEDUAE, ] % Bl W LA S Ak B SR BT, NO RE RS
SALERIE S RO, BIERZ AT (BN
) S ki, soDREVLE M, RIERRILIA &
SCH HEL ARBESER N . NO T SOD AR AL

K I SR ACL I, RE R e S AL I 3 I
BT MBIESE, PRP A 2B LA S AL 3%
N, ZREARBFRESS

OGBS T ACLR =, MBS iE LAY RSO
B, RS T WURERREE, SEmm T RO IR I .
L, anfal SR OG54 ~ ACLR J5 i B T8 EAR Y
K, SRR ZALE )8 A58 I T I b
RGN, R ERY]: BT ACLRELS
PRP &5 i SHAIT ACLI M, 7T iR BB b B4
YKo HIBIER . PRPET kST, AEWS b
SO AR, /I 2 T R R (R, i B i St
B ERYTRLANGE T A 8] — R, FER VU R bR
T ELARARDCEC, DTSR B i 1 PN RS A LR V6 Sl AR
(e SRR /RN

IGF-1 R HF ol B 40 M 1 1 5 5 4 AP B 5 3R
Al S e AR B0, MMP-1 2 5 5L 5 25 1 [ A 11
LY Qe RT3 NE U N N 1 h O I -T2 E W 1
IGF-1, HHZ M MMP-1 AR L, 53R, B
KBS T ACLRBGA PRP &7 I 1 51IR YT ACL 51477,
AT IGF-1, DA K A5 85 25 R MMP-1 7KF-, 3%
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B BOCT ACL B UK 34t . ABE5E, B
gl R A AN IR A (Z=-222,
P=0.026), FH: BXTHE T ACLR G PRP T
Jis VE AT ACL 8 05, T i i @ & o ZHANG
PR GE, TE S ACLR B R i W Ji i 407 171 2K PRP,
REAEF U~ 28 AL ) A AL G o AR SE R 5%
SCERGE AL, Ay HT IR PTRESE . PRP A9 24 W0k
Gy I/ INRCE UBE RN B R T sl HABBAS A R0
WESHAAWEMERKET (. m/MATA A KR
T) WRGERE, JAh, ARRFSCRIUR & PRP T i
TG, ARG 4R SR EE A PRP, SR 1T R R
LR R A AL, REFE G

HAL A 2 F AR, AT B T
ACLR HK A PRP SCT5 JETEST, XTekcs BUA D R F 2 i
A RER AR . IRy BRI )
PEFE . BESETBE T ACLR LRI AR A W 2255 H &
AFEEMFE, FEORFERSS A2

ARWFFAAFAE LT R PR . REACER /D, FORIA
M BEYIIAIESE ; PRP & AR PRP, & IR
WIESAAEMAZE R, RS R KA. A
(R ERIN NG N | A RN N R0 S i i
Vi, HATEZZMINEER, REIEARFREE .

Zi Bk, BT ACLR BEA PRP 15 i i
S, TR ACL A6 /B & 1 IR T RE , R ML R
WSV, T e BRAE AR, (R A
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