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Abstract

Objective: This study aims to investigate the differences in tibial tunnel position and length between
all-inside and conventional anterior cruciate ligament reconstruction. Methods: A retrospective
analysis was performed on 40 patients who underwent ACL reconstruction (20 in the conventional
group, 20 in the all-inside group). Postoperative CT data were used to reconstruct three-dimen-
sional models. The quadrant method was applied to measure the position of the tibial tunnel aper-
ture on the tibial plateau, the tunnel angles in the sagittal and coronal planes, and the tibial tunnel
length. Results: According to the quadrant method, the position of the tibial tunnel aperture on the
tibial plateau was as follows: anterior-posterior position—all-inside group (32.95% # 5.60%), con-
ventional group (34.45% * 4.60%); medial-lateral position—all-inside group (47.77% * 4.26%),
conventional group (49.63% * 2.66%). No significant difference was found between the two surgi-
cal techniques regarding the position of the tibial tunnel aperture on the tibial plateau (P > 0.05).
The tibial tunnel angle in the sagittal plane was 56.80° + 6.31° in the all-inside group and 53.03° +
5.68° in the conventional group; in the coronal plane, it was 78.97° £ 4.17° in the all-inside group and
78.41° + 5.22° in the conventional group. No significant difference was observed in tibial tunnel an-
gles between the two techniques (P > 0.05). The tibial tunnel length was 4.17 % 0.79 cm in the all-
inside group and 4.24 * 0.54 cm in the conventional group, and there was no significant difference
between the two groups (P > 0.05). Conclusion: Based on CT three-dimensional reconstruction, this
study found no significant differences in tibial tunnel spatial parameters between the all-inside
technique and the conventional anteromedial portal technique.
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1. 51§

HI A X )45 (Anterior Cruciate Ligament, ACL)Wi 841 &k T4 2 Higsh i AN#E, DEDEZ N, Bk
RRF Ttk B IR SUE. BT K& AN dE T R K R EBURFE[1]-[3]. ACL fEX
R I E BERR R  Z —, O IHRETE T IR B AT B8 07 . ACL Wi s, B RN ST K -
PEI SAKR, ETT T4k R A AR 5 B P OGTS RAE IR RIE, P E R H O AR TE[4]-[6]. HHT ACL H&
MR 22, Bif Ja M LUE S SR F IR YT SEIE &, RIULFREE CCNBIT IS, TR G BD %01 2
KR NE[7]. HarE bR bR EEA AR 4 W (All-Inside, AT E #H R 5% 5051 4 l(Anteromedial,
AM)NBEE AR, ZHEREYIRIR 2772 1P S 18 5 55 7 AT TE 2 (8]

EF RV A, B IE T AN R 2 —. £ ACL Ed, BE-5Emyme 7 BEY
FIN IR E L ORT P 1k i S FLAE R DG S A 2 g5k 028 Ak o BRAE (9 B 38 7 ) Rl AL SR B0 A2 AT, S
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AR BT IS L, A SRR IA) & T 5 58 X P kAR f e . 38 E SR 2 K S B i
Vi, B, R R SRR AZ R, 7 E R R E R[],

EAES AM NI ACL S, R E B iE e kSR S i A D BN, SriEnikEraE
ESCPATHIIT AN A ARET A O X Gl DL S5 28 CFAT (Posterior Cruciate Ligament, PCL) 4l
FHWRATA B e d, EA AR E-F AR %Y 15~20 mm, DABIRE TE A T-H50 2 B X ol
[10]. TFE4WN ACL Ei, REEEEMRHENRIMIR. EXRTEBW T, Sl NIRRT mH
WETIRE XL, JFH RN SE . @ SE R GG PCL AMUZ 7 mm 7MUY H i
BIA N 8 mm 4b. ZEORBITEKEEAE, A R 5 77 25/ 11].

H Al A& T 78 e W S SR AR Im PRIT BO7 T 2 5, AR EER & B 18 7 B R0 Lt 5e4T)
BOND W ik, ARFFREEERSN ACL #5445 ACL HEfFERgBEME FNmER.

2. MRFAEEHNER
2.1. BuiEdse

PANFRAE: 1\ I PRTBUR U4 (RE AR BB (R 11 A8 SC 3 105 A IR IR OGS AR 1 R 2.
) 7 42 32 i 28 W) H 3 K (anterior cruciate ligament, ACLR)AIA JGIEIEH CT GHEALZ 3014 .

HEbrAniE: 1. BEfE ACLR FRERMEFARMES: 2. TEZFEEMNETEMERN Z P&
FH UL RARIHAT ARG CT WAL BB .

2.2. FAREZBE

BImM A%+ E Mg R FIAMRHE AT FAR . SNEARRHLBIZHEY), 2NEARH BT
1] 2% I B R i, VR S FH AT R T B T RS, 1) [ 7€ (Endobutton, Arthrex); A& i ARK FH 2 i
WU L B ARFE A, A e b AR N i (50 FH AT I 05 B0 e PR T, I i ol PR I8 [T 38 ¢
A=W T EAT 8 52 (BIOSURESYNC . BiosurePK, Jifi 4k /).

AWEEM. SN EEARA Arthrex FlipCutter®i¥ [ 5 fL R GE 5 B .. BE BUPEM, 75
FRECA RN SE T AR o L HT A MU N B SR RN B o B SR B ACL Bl 2 B i 1R
BREIX . ERKTER 90 IRAET, LRTIMUNERE N E A8, K3 A a9m & 6T RE ACL fig
Hk st o SR FlipCutter 3 [a) B B B IE, HERERER YK HE 20~25 mm. BE/5
BT B IE . BEOCAERRZ) 90 e AL, KL IR B T A8 LW E N 550, R R E T ACL if
ks, HATE S 528 XA BTG AMUZ) 7 mm Kb B M H B ET A A2 8 mm &b BRI S
A B ES, KM FlipCutter 3 [a) 8 fLE S IE B H 8, H 8RR BT LA EHIE 25~35
mm. SEREERG, S50 SRR 5l N B B e R T A E R4, WS
FEWEIRT i #1307 It i 17 By 2 70 5% F T SRS e B v vl R A, S R 2% [

fERE M L5 AM NS FARAEMT R ACL AR . BB AAL LT BN S5 &N —
o ERSTR M 12028, SAT NI S E B HiE. S5 e T ACL B IhSf0E, R
F 4.5 mm 250855 FRCE R, IFRIER Y BT FLIERZ) 25 mm IRBCEE1E. REEE#E R
FAFRUE ACL BB T 28 (A 55°). SR E N T ACL IR 2 EN Ly, UG 22 X H)H7 A 25 4 M 2
FABCET A 2 0] XA E 9 2R G . S e A I B BTN, BB RS, REREY B
I PEAR R AL Sk e A K IR B TE L. NG, B iR A AT PR SR R 1 [E e . RO e it 30°
RLMENNIE 245K ) J5, TR ook FH AR A7) ST R T A IR [ e 3 dE AT 18 .
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PRSI X R B FAEAR G 48 /NS A IEIE CT $3E T VP4 . K5 3R15 1 DICOM #i4fs A P A%
=Y (RadiAntViewer64bit), 25 FRIE KHFE R IR IR E, BIFIEE R E - 6 KR8 . K
HI Tsuda 55 NFJIETEE DIFMIREEERACE12]. fEREF ML G—%SF L.
i H T 2B LN R -T 6 R E KEAP)MIEE T & i 2 & B iE L EAPT), 17 T5%
2N Bl P 5 R TH ) A 5 BE (ML) AR -1 5 9 2 2 i RS O B BE BS(MLT) o B BRI L 1 67
BEAEWSNTH Ef MLT/ML € X, MLT/ML FoR T e -1 G & i (ML) I P00 98 B2 0 1 25 BLER B
(MLT): HiJ57710 ERIAE i APT/AP 5€ 3, APT/AP FRosAHN T 1881 & R I (AP) W AT 5 K FE B i i 4
FRAPT)HIE 70 LR . £E CT SR E AL DI L, DAEDR O SR R B AR MR B B il A 58
ALZETF I BE B o JF A SRARAL B e IR o 0 2 Jl i 3 A P2 (15 2)

PR FARIE BAFIE RI2 s B E B AT 1A =4k CT MR X EEF L), BUREER =
U RRUCI R R RIS 18] 4 J], R SR 2 A s BT S R e SRR 7T

AP: BB FEKENELKE. APT: REFENSERTIFE
FOOIEES . ML: B F &R N AMISEE . MLT: i85
B NG EIRE R ORI

Figure 1. Schematic diagram of tibial tunnel position measurement
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a: IR EJEEHE SR AT GACF LR M b SR
FlREEESREE P SACFRKRA;: o REHERE: N
B B 1 e B AL 2R T S O ER S

Figure 2. Schematic diagram of tibial tunnel angle and length meas-
urement
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3. it

K SPSS 26.0 XHHIEHAT G 0T, R B 87 B KR LSS B AT BT 25 (Xbar + SD)#E R, FiZLEL
R PSS REAS  #e i, B VEKSE R P<0.05. #H4T B K 7 Z 0 HI(ANOVA), BLHHE = 7l & i
FIBCR TSN, SEMAKTAN P<0.05.

4. R

KBTI 40 2 BFH (G EEH 20 4. ENEEL 20 #). PWABEEER. 15, BMI, A
TR ERET I, KA RMREEZRL 1),

Table 1. Baseline characteristics of patients

F 1. BEELRHE

5 B#® ECCON U T R ETC N A et
L4 B A 20 33.00 + 10.23 6/14 8/12 26.26 + 3.46 7.76 +0.62
Ay EEH 20 31.95+11.96 6/14 11/9 25.51+3.17 8.03+0.78

P 0.767 0.723 0.342 0.318 0.090

XA B REAT P AS RE AT, NG, HRERE . BR(EE ICC E3>0.5, PIEI<0.05, HI%L
a5 AR 2),

Table 2. Reliability analysis
F2. WEESH

ICC 18 P
HNERE 0.944 0.00
EENEINEYE 0.912 0.00
RARAEE 0.964 0.00

1E45 AM & B @ BRI IE & 18 0 ) APT/AP AR A 34.45% + 4.60%, MLT/ML {24 49.63% + 2.66%
TEFARDL LI AT N 53.03° + 5.68°, {ERUIRGIAEN A A 78.41° + 5.22°. AW HEFEAM IS EHEH LM
APT/AP M 32.95% + 5.60%, MLT/ML 151 47.77% + 4.26%, 1EFARBIFAES> 4N 56.80° +6.31°, FETIR
REASE A 78.97° + 417 (K1 3+ & 4)o XIEHRBATHOLFEA thads, ox PIH >0.05, B4 AM A#%
HEFARMREHIEN - Fb 1T - 50 EH BB R B8 RS 4 N R TE B B X A 3).

Table 3. Spatial parameters of tibial tunnels using the two techniques

3. MMEANEETEZESH

B (n) fir B (%) FEC) K (cm)
i & NP0 FARAL RN
=0 20 32.95+5.60 47.77 £ 4.26 56.80 = 6.31 78.97 £4.17 4.17+0.79
154 20 34.45 + 4.60 49.63 +2.66 53.03 +5.68 7841+£522  424+0.54
P 0.361 0.108 0.055 0.710 0.776
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Figure 3. Scatter plot of tibial tunnel center position distribution
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Figure 4. Scatter plot of tibial tunnel angles

E 4. BREEEAEYRSE

5. g

T8 XAy T AR AR AT S S T L Va7 b, FCING PR 2% SO IR T4 R R e 1,
L T30 0 T RS 5 020 AR 5 S W0 B AR, T B ZB B AT VAR R, B K PR (R By B
(KIS LB KA TR 13][14]. BB AR BT A SR TR R, W Akt d g, @0k
AR PR, S HTAS XIA EARTT LA R BRI IR B R R, (H Rt T RS e
Holth [ BB RIES), SRR RAER T MBSO ARG B B, 4T S SRE Y KR 14]. b
F AR A O SRS R R, IGHRAT ACL BB AR 7 BBk it 5 /N TR Q52
B (RSN I) o B K RS R 5 B R AR TR I R R AR, TN R 518N E SR A
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HFEDGERZ O TR AR NSANARE TN ERTI O B2 SR EMERRAR
JE IR 55, AHLEIGIRST 30 - 54650 AM HiAM L& 75 5 BR800 i IR e 8 [15]. BTAE X ) 5
FEAR JE IR AR 2B LR JUNEN 7T, BP I RE TR B 1B SR R TT AR 5t B e B R i R XU [ 16]
BEAEA T8I Meta 0TI, N ARAEDNREVKE S B 185 R I7 UL, FERRICTTHA it B2 S A H Ak
RN T AN HEARIFE TSR TAEGHAR[17]. SRMX LR 34 58 ZARIUAE A J5 A2 I S A PRk &
JiTH, MAREEUTSEAR S . G, AR50 S 20 8 2 (0 S — B A B RS AR RIE T H
I AR &5 Je 75 THI 56 4 55 8

HAriAh, SEEEEn Bk, WeEarfilfmd, Masem I arsc XK AR Y 1%, i
AR G ST AR 528 ThfE. S M Howell 25 A% 119 5732 S 5 2R S5 ) o 3047 [m] ik
WEFE, Bk 14 7 DR T AR 5 B KD i T 52 PEURE S8 R v o 5t FEE AR DR [ 18] 6 AR 9 Hh i Jo SR SR %) 7
A 2 5 B R P 7 B AT 0 Bl A 0 Bl R R AR QP R b 1 S AR SRS B e IR B B, T
JR i T N A B R R B B T A B 5 THD AR R I PR A7 7E B S5 22 (P> 0.05) - Imroz Jindal %5 A4\ 60
B, @ CT X BB AT U TS 00T, A R R AR e g EA S, KE, J5E
MGRT A TR A R Z R, SAMFRE RART, U AR 27 R OC7 12 310 [ 77 T AT fe 6 9 2
ZR[19] [20].

EAE RS, AHT I H 4 AL A (56.80° )8 A% Bi 4H.(53.03° ) L B Kt %h, BARRIL B4t
TH 2 7(P=0.055). (EANSZ IS SE N [ B i el RO A B, SSUBR SR M B, 38 A BR G/ Mt A O Bg
TG JARAL A ELE 55°~60° 2 (A1,  FIHRAE B M SR AR B 18 11 PR 8 ) B A9 A [21] 0 1K B g 2 73 A7 1) eS8 4
IWHERBEY MG, ZaHhtE A ENERE ER P, KRS ERRa i kK
WIBE VI EE, M DVHE AR E A E S BEDE S BEY KBS R 2 MK A&,

R FANAFAER TR PR o 150, AW TN A0 BUBPERT 7T, XU 40 B, FEARAX AR,
AR S BOR 7 KL ZE R ARBA SIS F RE M HIK, BB FAUT T RERH CT R FSH8, sh=K
HARE T BORE, MOV VAN BB AL B ZE T IE R D R B K R YIRS . =, AU E ST
R EESE, WARF PN E BB E . BRI A R GRS 3N 0y, B eE 4T
SR JE ACL B4R 8. f)a, RERHEZIE K ICC /il 7l En FEvE, (H=4E s
N TARE T R AT AT BEAFAE — & S (i 35

KRR TN — BT Z Hl . KFEARTTIEVERTTT, FF45G ARG MRILL ZhasXCFHE AR KA PR
JCoHT, X ACL B 5 I8 A B . RIS 3 2 R E SR R &5 R AT 2R S 1F . R, AR ZRAS
A 18 2505 IKDC 143 Lysholm 143+ KT-1000 Il & 45 5 K A4 A 2 IR] (AR S, AT v 7
BIGRE AR R

6. &t
AFFFOBEE CT = 4E B BHIE I 4 Py AR R G 9 % TR B AR A7 I3 8 25 1) S MO T A 52

oW

BA

AWFFEEEL 2023 4 5 A E 2025 4 5 BT 5107 L EEBE BT RT A X )7 2 1 B AT [l i A
7, R HE AT S 2025-KY-121).
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