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Effect of Arthroscopy Combined with 8-suture on Functional
Recovery of Children with ACL Tibial Insertion Avulsion Fracture
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Abstract: Objective To study the effect of arthroscopy combined with 8-word suture on functional recovery in children with tibial stop point avulsion fracture
in ACL. Methods Fifty children of ACL tibial stop point avulsion fracture in our hospital from March 2021 to March 2022 were randomly divided
into arthroscopic minimally invasive screw fixation group and "8" suture group according to the digital allocation method, with 25 children in each
group.Statistical comparison of various indicators between the two groups, using Lysholm and IKDC scores for knee function and subjective ability
recovery, IL-17, hs-CRP, immune-transmission, IL-8, ACTH, Cor, MDA, comparing postoperative adverse effects and treatment effect between the
two groups. Results The treatment effectiveness rate of the "8" suture group was higher than that of the arthroscopic minimally invasive screw
fixation group, with statistical significance (P<0.05). Compared with the arthroscopic minimally invasive screw fixation group, the "8" suture group
had lower perioperative indicators in children, with statistical significance (P<0.05). After surgery, the Lysholm score and IKDC score of the knee
joint in the "8" suture group were lower than those in the arthroscopic minimally invasive screw fixation group, and the difference was statistically
significant (P<0.05). After surgery, compared with the arthroscopic minimally invasive screw fixation group, the children in the "8" suture group had
lower levels of L-17, hs CRP, and IL-8 (P<0.05). The postoperative serum ACTH, Cor, and MDA levels in the "8" suture group were lower than those in
the arthroscopic minimally invasive screw fixation group (P<0.05), while the postoperative complications and adverse reactions in the arthroscopic
minimally invasive screw fixation group were slightly higher than those in the "8" suture group, with no statistical significance (P>0.05). Conclusion
Arthroscopy combined with 8-figure suture was used to treat children with ACL tibial insertion avulsion fracture. The amount of bleeding was low,
the length of hospitalization was shortened, the knee function recovered well, resulting in less trauma, high safety and significant treatment effect.
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ACLYIERE LSBT E—MELNRINREE, 2R 14~17%, FHFHR(15.5£2.1)%, WAZR)I—REHLER, &

EELERSERERYY, ACLISRE L SR SIS R ER
fil. WHABAL, LB, BAFEHENH, HhEaEes
HTIEFRET, B IRESEHTEREF ACLY®
BB SHB ST REATRYE, BMFER®TET —BRBR
XBYF. BREANEEARY. ZFEREGRANNG, HE
BEEFROOA. WEBANSHGRLUAT. HEAERER
eSS, BT, FHR—FEEBITACLIISRS S SIF
FEBMATNEELREE", AXHR EEMRLTERS
“8” FHELEITACLAR B 1L SR BT R ) L INEE I E BRI,

1 BEE5HZE

1.1 — %K EE2021E3F 202238 ERRIESACLRS
IR s R )L50f, RIEHRF DEERN 2 AXTHERE
B EFH. “8” FHELA, SHRBILR256. xTERE
BuETHAE) B2IFEB166, ofl, Fi13~16%, FIPER
(145%+2.0)%, “8” FHRAAR) G@IEE14E, L1116, Ei8

BEBIRABRUTFEER(P>0.05), BAbE. AXHARRNEE
JIIRBYHEBRE, sHREERCEZARMEST,
MANITE: CTHXEKRERIZAEHARMSEREE,
Meyers-McKeever BN~ VA, HffinE: B)LFHERTL
&, AHFARMERG, SFATMZE)L, aHEEFEEITH
ERXFHE R o
12 5%
1.2.1 87 A% AR IIEARRIRAERINIPERER & MEFXT
B LHTRRER, BUMEMI, FARFIEMAR, BEBRER. XT
RHOBR2EEA: HABRRERPRUE, EXEBATRES
HMZABHN, HARSHSEETFEAEELS LG, ME
FEESHESTOHEN, W MBLITHITITRERE, &
XEWEMIBRETENNE, 8" FHEA: REACLRELE
SRR, EANBTINERETBREE. BOETERRE
REHEUBONBREIEHTER, BNENEBB MG
WER, EEMEL. REACLREEELTIR, EEENLM

(E—1FE] KBF, =, 0, TBHARAME: NJLBERL. E-mail: hytell07@163.com

EREE] KBF

. 147



FOERARE 2025638 5328 5% 3 4] S51884)

B, BEREZEEEER, BACLRE, FHREMEK .
BT R H R BT R BRARHTER. MemmEEHR
10, EAXTIR. BIIMINBRBERFREERN. %I
ACL, MRMINEEfER LA, MEMEIHSL, BIFLEIR
PDSEL&FEHXTILIACLIE, BHEERFRE, MEXTHR
EIMUNE, EMURETESBE, TEEMUBITR, M2cmi))
OERBSETAMIcm~1.5cmit, BiREE8E, 24X, ¥
BEMNRIMIESBERAL, ERBETRFRET, Tk
R F—mBELMNBESIL, B8, NETRUEHITEE
BHERUAEL, MEEMURIEEREFRITLEERE, RENE
BREMUER, B#RHIELRNER.

122 A S BMERER REEM. BN BMIRE, WEEN
IR R ETHMN. B EAFI3ARATESE, M
XERETRBINUERS, BRXTMEABRMELER; B &

AR, BORM, YIORRERRR N HHZERE .
1.3 FitEAE RASPSS 21.00 5D, HEZRRILL(x £5)
F=r, HABRFMLLREAMIIEARCE, PE<0.05NERAES
FITFEE N,

28 R

2.1 ATEREER NRIFAT, SXTHRFHBELETAHR
tb, “8” FRZLABIBILATEENERS, EREEHRITFEX
(P<0.05)0

2.2 BFARBETUERLR WR2FIT, SXTHRHNIBLERE
AMELE, 87 FHRLABEYOKE. HME. ERNEEFE
FAREETUERIRE, BERITFER(P<0.05),

RLABFERELRIN, %]

oH : 2 483 I 25 % ¥ BERE
E. WA B UELERE, BXONERE, T B oo o —on BN IR FEIE
E. XA BRUERAHRREREARDE, ehux L (8400
—(RAHAAH) 15 x 100%, “8” FHELA 25 6 9 0 25(100.00)
123 BFREEFLR QIOKE, B8, SeEEnm 4.347
B BT RIS, ME#THAR L, P 0,037
1.2.4 BEFIEETS WEEFARNEREBIERALysholm %2 EF RS TR
THTBTIEN, BARIDBESIFME, HEED, RE 4y PO (cm) HmE(mL) fERREIE)(d)

BERFDEDT. FAKDGEDFE N BERXHEIN

XPEMAELERA 7462102  21235T8462  125%113
BENETITD, WS, FnRERKTENETES, ‘8" T 2504083  10.21+7.36 7.07+1.02
125 BREERKSEARMILIT, hs-CRP. IL8KT F& o o
AT IR = BIEmENFAER K MOmL, EA3000r/ minBL 0.001 0.001 0.001

MAE, BOlSminG8#E, FLEMBERSE, -20°CHIETR
EHR, BIBETERG, wmickirik, SIEMRER, BUHIR
FE, I—thZHHBRHEBRENME,; EREFL_E/RRMDA
HEREMNENMEMIFAERLIOOUL/FL, WEITCIEEHRERT
EBER/N; EREBENELRERNRERIRUGE, BIMA
PR TER(L: 1001538 fE)100uL/FL, HMF37°CIEEM BT
EBE45min; BEEERNRIAGE, ERNFLAMATMBER
100uL/FL, BEFI7T°CIEREEHRFTEFLSMin/G, ERMFLAM
ANZIERLI00UL/FL, BRIERRF, FEASONmEKSNERLE, B
BRMNZREZSIL-17. hs-CRP. IL-8/KERMIELL, RLsIfTErS
HE&IL-17. hs-CRP. IL-87kF,

1.2.6 REBESTELHEERMACTH, Cor. MDAKYE EX3 Mz &t
7Hie, PATEE. WEEMIREE, 23ETAE. ME
B, FRAEERNMA25uLEZIEK, 25uLmiE. 25uACTH,. Cor.
MDATRER, ZEEIMNMAERIIMAISULE HR, ERITS
G, BBEEERWFETS~10min, BFEAS KX AETNEH#ITL
B, FES00nmERKAUTEERZNE, BRTRALE, Wik
ACTH. Cor. MDAKE#ITITE,

127 AEHELERTFRREIERA LR FitsitbmAR) [ERG

2.3 BXTIhEEITES WR3FFR, FARAE, SETHEMOBLE
TAML, “8” FHKABELysholm. IKDCEFLAS, R
BEERITERENX(P<0.05).

2.4 MEIL-17. hs-CRP. IL-8KELLE, TR, FARE,
5mWASE) L FAFMAL, mEIL-17. hs-CRP. IL-8KFEHYEM +
HRE, SXTEMQBLETEAMEL, “8” FHREAMABIME
IL-17. hs-CRP. IL-8KF EFHIRRETF X THEBE WLEEHK
FEFARR, ZREBHITEEX(P<0.05),

2.5 MEACTH. Cor. MDAKELLE WXRSFIR, FAGE,
5mAE) L FAFEL, MFACTH. Cor. MDAKFEHEN £
ARE, SXTEMQBLETAMEL, “8” FHREAMABIME
ACTH. Cor. MDAKE LR AEF R THEMEIRLEEHKF
EARR, EREBRITFEEN(P<0.05),

2.6 B)LREHEERBR R, SXTHEMEBLETEA
fatb, “87 FHLAR) I ABEEHLE. TORML, YIOKSR
HEAENAERRE, ZRFEBHRITEREX(P>0.05),

2.7 BEEG £)LMRNE, FEt814%, F2021E7B N, K&l
XERACLEBLIER BT, FABRIELC~1E,

#®3 BERRXTLysholmi®s. IKDCIESHE[4]

A3 Lysholmi¥5 IKDC#5
FAE FARRE FAH FARE
RTRHEOBLEEH 60.21+8.77 76.43+7.60 43.46%+17.58 70.36%+6.83
“8” FHELRAA 60.23£8.79  96.50£8.51 43.53%16.86 88.80%5.54
t 0.008 8.795 0.0148 10.4870
P 0.993 0.001 0.988 0.001

R4 MEIL-17. hs-CRP. IL-8KFEB

2851 IL-17(ng/L) hs-CRP(ng/mL) IL-8(pg/mL)
FAHF FAE FAF FAGE FAFE FAE
KXEMOEZEEA 10.571.44 21.32+2.56 6.38+1.03 15.73%£2.20 48.46%4.52 70.24%+6.93
“Q” THELEAH 10.62+1.40 15.961+2.41 6.431+1.05 11.35%1.54 4838%4.35 56.341+6.58
t 0.124 7.592 0.170 8.155 0.063 7.325
P 0.901 0.001 0.865 0.001 0.949 0.001

148 -



JOURNAL OF RARE AND UNCOMMON DISEASES, MAR.2025,Vol.32, No.3, Total N0.188

35 M®ACTH. Cor. MDAKFLLE

A5 ACTH(pg/mL) Cor(mmol/L) MDA(umol/L)
FAF FAE FAH FAR FAH FAE
ENRWOIELEFEH 35511343 50.24%£3.73 223.78%£28.12 333.36%£42.58 20.34%£2.42 31.25+3.34
“8” FhELEA 35.58+3.41 43.06+3.67 225.12%29.38 303.28%+36.56 20.41%+2.38 24.52+2.98
t 0.072 6.861 0.164 2.680 0.103 7.518
P 0.942 0.001 0.869 0.010 0.918 0.001

#®6 MARERBGHRERERLRN, %]

A5 Blg(n) BHELE TORM PIORE SHEEREER
XTHEMOMBLEEH 25 2 3 1 6(24.000)
“g” PEELEA 25 1 2 0 3(12.000)
X2 1.219
P 0.269
® 1]
{10] o

B1A: ARFWXEFACLER L BT E1B: RFETHAACLER L f ¥ H A9 EIC. HID: RFaLACLEF LA BHIB: R

AEXER BRI

33 8

RN RE SR BINTEEERRAER, FRAR
HES DERERE N, ACLERS Lk SR S AR S 88l
RS, BFXPRER", BIEFRSEWNEBMAN SR
BWTAT, BANEFANEHIINBAET. HMEACLKE
RAFRETRRIIERXT BRSNS ERHEY,

AXHRERET, ERXHERASTHEETACLIES IS
BREITE) L HTAT, B)UBRXDIERERY, AF8ERE.
BES, “87 FHEBLTFHONSYETEAR, WEEER
WAEE), CHENFERNRANGNE VERE, S8RET
BHRRGHINKRT, 87 FREEFARRIGAEAILESHET
BABESITRSHNNE, SRSt EESHBITINADR;
AERYHNEL, 8% TEEEE NI THTFRESITERN
SR RE BITRMNTTEREETEES, RETLREH#TINEE
MEBLE, BRERINES. ERAERERENEALsholmiE
. IKDCIED I X IR R EMBE A TIER ",

YRENETEVEREBARAEEE", FMeyers-
McKeever Il T ~IVEIZ/DEACLIRBIE SIS, REEFA
BT AEBITAT, ATEENEK, AR ERXHEE, %5
FIEHNM, XBHIEREE, SlREBIRELEREG. KBIRG
SHEET. ANARERET, RAXTEHSSFHEEIACL
RBIESHB SR L TaT, TEFARBE/MOKE. ®
MEBRE, FRNERE. XERTFRAXTET 87 F44
StMeyers-McKeever Il T ~IVEIE/DFACLER S Lk it & 4
T8, EFRUBRPEPERS 87 FHREWS) XL
FHB), BHNFRES. e,

MFXFETRIEAE—ER/AY. RIEY, NEERXT
ER—ERE, ANSR—ERENRERNSERE, Ik
R AR AERFEEIL-17. hs-CRP. IL-8, Z&EKETHS
MUK R R BEME%, RIBIL-17. hs-CRP. IL-8HIZKEZ1L,
BELL R B A B BRI AR A I L1 TN

(F#% 152 )

149



FOERARE 2025638 5328 5% 3 4] S51884)

BIRBR T XA B 2B BT BEERPFNARBI E FAN R 214
NERYE, WTetBERRRETENNERS.

G, AEMKREAERBSITATTHFTPFNAREE
FATFHONE+TEER, BINEBRRIRKPHE K,

SE 3k

UIX/NE, B, AU S G IR 33 e 1 79 4T 19 L AR o R L 1] o 97 2
H R 5 F Bk Rt (1], BB J7 % 4, 2023, 36 (10): 65-67, 70.

2] BAEr, 2 B de, M, 4. BR B 2t s 9 4T T B 52 3607 FC B ML ] B 3 & 9F BB AML
T ) 77 0 5 B SR HT 2 AT D). P B 5 XA 44 R, 2023, 38 ()£ 126-130.
315 5%, Ffd, T4, 4. B it AR B L0m 8 P AT W IE AR I IT Z 48 1 A% 8 M IR LR 1]
Yot A Hh ek, Bt Th i R TUE B [J). W RI% 1245 98, 2022, 35 (12): 44-47+52.
IS, ArfE i, TAR, & RFLsm i AN G Inter TANGE 4T 69T Z 4 I LIS
6] B 3T 99T AR (D). SRR W AR BE 2 40 7, 2023, 27 (21) 2 88-91.

[51 3k ik, AR B VT3 By e A AT W E B R 5 R B Y0m 4 A R AAAROR 3697 % R B AL
]I B AR AR (T]. P E R E ¥, 2022, 34 (24): 139-142.

61 DA i, Bk X . EANEH K AR A-2KE IR BVt N 4T N E E RIETE 5T
RGN R B HEL B T8 B T B OR (T]. 4SK IR I 4 4R, 2023, 39 (10) 1 23-27.

71 4. BB T 35 7 A B 4T W B e R 5 JR o 4575 3 51 R GBIT % 48 B R R 1A B 3T i
AR R At 7). B A VTE 2, 2023, 36 (5): 1161-1163.

(8177 Am 5%, 25 IE], 2% % D BMAL AT R0 8 (L R B 20 3 B 7 8 99 4T 79 [ A€ 7677 AO-A2
RUR A4 fR B RLFE 1] 3 D). P [E B 5 K W A% 44 7, 2023, 38 (10): 1068-1070.

(91X 2, 7 WAk, By BB AL 18] & 3T B 2 AT IR B T3 o e 4 P9 4T 9 BB e . K
TR 1], IR E S SRR R T4, 2023,707): 53-55.

(101 23w, Bl =, B4R A%, 4. PFBN. InterTan. PFNAfif 4T o B € 3697 % 4 IR B HL%
o] B 4T R T A T, R E B S X A A&, 2023, 38 (10): 1058-1061.

[ Z 3%, T5, 20U, & =M F RGBT HFRGHERE GHRE LK UL EDk
R 25, 2020, 27 (4): 45-47.

[12] & E 4. InterTANGE py 4T 5 AR B 203 05 e B 0 4T A1 B R 0697 % 48 R e AL BB AL I
BB 37 B3 B W PR CR (D] 9T 3 4, 2023, 36 (9) - 48-50.

(131 M8, E k. 4 B 2B o ot 2% 47 BB RLFS 18] B 3T PPNA W B K 5 B3 o A X34
BB (1], B0k 4=, 2023, 30 (8) : 84-86.

(41 ARE, A, ] B4, 4. B HLEE 8] B 37 5 2 R R B 200 o 0 e B 0 40 v B %
AT L AP B R RN 1. KB 4, 2022, 7 (24) : 84-86.

(WFsHHEA: 2023-12-15)
(REFiREE: XEEH)

OO

(HEE 149 )

ACTH. Cor. MDARIRFLERMNENR, ZHATENARE
FUMERNNmERE, AXHARERER, “8” FHL
ABIMEIL-17. hs-CRP. IL-87KFEXRACTH. Cor. MDAKF E
FRAMBEF X BIRROMR2ETHKFE LR, BREXTE

BIFACLEB IS 2) LB ERERN. BERNME
BRBEIRE, Reftis.

SGLEFR, FRXPEESSFTHENIACLER LIRS
2 ) #HITRTT, EBERERWEIIFENANERRN, FE2)L
BREXPINESIBENME, MBS/ IHIXERN. N#RkE
FRRERIIRE, ZeERE, AEKATACLES LSRR S
IRME T —ERNEILHKIE,

2E38

[1]Rhee SJ,Jang JH,Choi YY,et al.Arthroscopic reduction of posterior
cruciate ligament tibial avulsion fracture using two cross—linked
pull-out sutures:a surgical technique and case series[J].Injury,
2019, 50(3): 804-810.

[2]Albtoush OM,Horger M,Springer F,et al.Avulsion fracture of the
medial collateral ligament association with Segond fracture[J].Clin
Imaging, 2019, 53: 32-34.

[3]1Strauss EJ,Kaplan DJ,Weinberg ME,et al.Arthroscopic management of tibial
spine avulsion fractures:principles and techniques[J].J Am Acad Orthop
Surg, 2018,26 (10): 360-367.

[4]Willinger L, Imhoff AB,Schmitt A,et al.Refixation tibialer knOcherner
Avulsionsverletzungen des hinteren Kreuzbandes in Fadenankertechnik
Fixation of bony avulsions of the posterior cruciate ligament by a
suture-bridge™ technique[J].Oper Orthop Traumatol[J].2019, 31 (1): 3-11.

[5]Acebr 6 n-Fabregat A,Pino—Almero L,L 6 pez-Lozano R,et al.Tratamiento
y evoluci 6n de la avulsién crénica de la espina tibial anterior
en la edad pedidtrica Treatment and evolution of chronic avulsion
of the anterior tibial spine in the pediatric age[J].Acta Ortop Mex,
2019, 33(2): 96-101.

[6]Forkel P, Imhoff AB,Achtnich A,et al.Arthroskopische refixation tibialer
knOcherner avulsionsverletzungen des hinteren kreuzbands mit faden-
button—konstrukt all-arthroscopic fixation of tibial posterior cruciate
ligament avulsion fractures with asuture-button technique[J].Oper
Orthop Traumatol, 2020, 32 (3):236-247.

152 -

1B, R0, T8F, & RFAEEERERAT ERLT KPR ANERS
LysholmiF At 4H £ A 5 [T, b B 2 515 1K, 2019, 16 (23): 3454-3456, 3460.

BIAHA, BER, PEX, & B 5K AL fo R4 AL = 23X XH 3 8 & R0
[7]. E 42 TARFF5, 2020, 24 (5): 811-820.

D124, X &E, THE, 4. 08 TR0 EATE RACLE G S35 BB I, &4
BRI BB 5T, 2013, 10 (4) : 34-36.

(10147 A&HT, k. 7 A B 7 A8 7 1 2 X1 e B b 2480 L B 907 2% 89 3¢ b e A7
[7]. B E 254 5 W6 Bk, 2020, 20 (9): 1507-1508.

147k &, &R, 266, & X F RS ARFRET O ALI]. TEEF L
%,2019,41(10): 913-915.

[12] 30 B R FAE T 8" F A& B A I6 97 B2 X4 J B b A 480 JOL e 44 B 7 1 1k L
1. AR AR 20, 2017, 23(3) 1 116-117.

L3170, LA+, I, 4. 2% 4 T#4T 5Ethibond & & B 2 367 BT R XHI# e &
A B B A T R AR D). A 40 7, 2019, 35 (10): 896-901.

4B, 3T A FRT 8 FEEENALLEEETH T THEEE LAY
FLEHT (0], oA F B AR, 2020, 40(3): 146-153.

(15T W 45, X HE AR X H1 % B FREKA ¥ ARG A FARIGITACLE I+ ARG
B R (7). B E BEE, 2019, 31 (15): 51-52.

1618k ok, (2B, 2 1AL, 45, X050 T 4 & W 4 &2 U5 2 B2 3T 8 X0 e
I S E I, W PR B AL 26 %5, 2018, 21 (6) : 755-756.

[L7) Rk, 22K, 20, 4. 6 4 T 4 4 B R BT 28 S48 I B Ak o 44 L B 37 97 0L
. FEERRFEFR, 2019,41(10): 1032-1034.

(18144, fp ), B &, . K ¥4 TN "8" F0rthocord4 £ [H 7 ACLJR & oF A4 it &
0], L BR 4R, 2020, 26 (5): 408-411.

(91 FE, TRV, X F. XFHETEL 8 FEAEEH D FRE RIS E G
RITBAET). KB E# B4R, 2020, 34 (3): 205-207, 221.

[20) B AU, KB X, LAk, 4. A VETR 87 FHKETRTEDPENR T ¥
JEF A E MR (7). B R AR, 2019, 25 (5) : 463-465.

RIMERK, BEL, THHE, . X ¥R T BT B 3 B8 1 S8 37 69k &
BRI, FIALER K FF 4], 2020, 41 (5): 540-544.

(WFsHEA: 2023-12-15)
(RXT4RAE . FHEK)





