292 BB F KFAE ] REG ANAT OPER SURG 2022,31(4) hitp://www. jjssxzz. cn

doi: 10. 11659/jssx. 10E021138 . gﬁ&}ﬁ}f;ﬁ .
ETERTEYNFEEARNZINIHTEEAPREFTEEM

® #7,2 B,R OH,3 BB OMEL,R AT (L BEEERE LRIFE S, TIK 4000382, H%E
T BB, T 40003833, T IR o0 B B/ T DR T A0S b LB R, TG 400014)

[ =] B# T 4EANOTEY 2B SRR X7 (ACL) AR A [ 15 F*%E%E’J 1, 0t
AT RETEEN. Ak EFEREE TN S SRR (CVH-S ) 5T 1 18 S 07 1 1872 R 0 6 T 25 f it A7 2
W M BRI W% R 3, B E AR S BRI AR S8 R 5 T = 4 BROCEOR i i Sr MR IE . #5)) ACL Tﬁx”ﬂﬂl
PR B RO s FE RS R il 90° T 1k P s R S L S TR RR 2 mm [V S S 4 AT RS D B AR IR
TEAN 5 UBCE 5 RO s R 5 vl i TR 2 mm [l JS BT 4 D7 I BORAE S B AE BE BE RE  R TE R SC Y S il 0°\30°
60° ,90° 1 120° i}, K48l 25 Fift it 7 (37 ) ) 275 B, ik ACL BT AR vh e PR AN ] B3 s RS AL 1) 1O 0 A1, I EA T TSR 2047
R RIS TR =4 FROCHERY A0 RO B B MM T R RIS S U A N SN R SR 14 AR
KT 53 866 PNHIL, Jr i AR TR, ACL SRS B il BEA Y TE IR 5 1 i AR 2 il B vh I 2 00 ) R B P A O 1k
e TERCR 1k TR B 1k 5 T L, I 5% DR URBR 1) DU Jo) T8 i/ , R AL v h R BT 52 N T AR X /N o T IS RS AL )
(6 SR FEl /N B D TL-F3 205 38 7 I 515 Ji 1y 0° ~ 120° I ) B 7 EAE BEH 1k s (14. 11 £5.38) MPa, 7EJE 5 1k 5
(6.30£3.22)MPa, #8518 AWFFEHI A BRICAEY S AR 0 s i ACL FE R b CE 38 5 (37450 TL-F3, gl RA% 5] -7 A AR
PRt T BRI A S R

(KR ] BN BTSSRI A BROT; 2R 02 B e AL

[FEZXS] R687.4 [ X#f4RiRAE] A [WHREH] 2021-10-27

Optimal bone tunnel location in anterior cruciate ligament reconstruction based on finite element biomechanical
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Abstract . Objective Based on the three-dimensional finite element biomechanical model , the stress of the graft after selecting different
bone tunnels in anterior cruciate ligament ( ACL) reconstruction was simulated and calculated to explore the optimal bone tunnel location
during ACL reconstruction. Methods The continuous cross-sectional tomographic images of the knee joint from Chinese Visible Human 5
(CVH-5) were selected to conduct segmentation, three-dimensional reconstruction, model optimization and meshing of the knee joint struc-
ture,and to set the material parameters and boundary conditions to complete the establishment and verification of the three-dimensional finite
element model of the knee joint. The center points of ACL on femur and tibia were found. When the knee joint was flexed at 90°,the center
point of the tibial insertion and the anterior, posterior, internal and external directions with an interval of 2 mm from the center point were
taken as the tibial bone tunnel location point of the graft;the central point of the femoral insertion and the anterior, posterior, superior and
inferior directions with an interval of 2 mm from the center point were taken as the femoral bone tunnel location point of the graft. Mechanical
simulation was performed by simulating 25 kinds of bone tunnel location when the knee joint was flexed at 0°,30°,60°,90° and 120°,and the
stress distribution of the graft after selecting different bone tunnels in ACL reconstruction was measured, calculated and analyzed. Results
In this study,the three-dimensional finite element model of knee joint was successfully established, including 14 parts of knee joint bone,
cartilage ,internal and external meniscus, anterior and posterior cruciate ligaments,and medial and lateral collateral ligaments, with a total of
53 866 elements. The mechanical simulation results showed that the stress of bone tunnel graft during the process of knee flexion and
extension after ACL reconstruction was mainly concentrated on the femoral insertion and tibial insertion,and the peak was formed at the lower

part of femoral insertion and the rear of tibial insertion,which gradually decreased around in a wavy shape,and the stress in the middle part of
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the graft was relatively small. The bone tunnel with the smallest graft stress value and variation range after reconstruction was T1-F3 , the stress

value of this bone tunnel at the femoral insertion was (14. 11 £5.38)MPa,and the stress value at the tibial insertion was (6.30 £3.22)MPa

when the knee joint was flexed from 0° to 120°. Conclusion In this study, the optimal bone tunnel location point in ACL reconstruction

was T1-F3 by using the finite element biomechanical model ,which can provide theoretical basis and reference data for clinical anatomy and

biomechanics.

Keywords: Chinese Visual Human ;anterior cruciate ligament ;finite element ;biomechanics ;bone tunnel location
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HAALE OB,5 3,EME  (KUPmENER2a2 a8, ME K7 410006)

[ ZE] B HITW KRB R EVERHR G (ALD BRI E RS FHLH . Fik K 48 H SPF 2Rtk SD K RUBEHL
A3 hnod BAZEL BIEIZE (ALL) AR (IR JB JE 0.4 me/ke) 41 Hsl ot (FIIR B JE 4 me/kg) 41 4k (R JE JE 40 mg/kg) 4L RIBH P
25 (L FEAAR 2 me/kg) 41, 5418 H, A FREZME(LPS,2 mg/kg) §ij 1 h, X HALH ISR LG Jis v 6 A R K, FF 3 Je e 4L PR 25
CFL I SR O 0 1 R O T KA, LPS IR 12 h S5 WCRAE A o SR IR AR —HH e o SR 453 17155 0 5 0 2 i 21 2P0
T LUAE (WD) BFA A 7 150 5 BEEIB S B 05 B ( ELISA ) A6 00 i 38 35 ¥ v Fi g SR 36 PR - ( TNF-o) L A4 1B (IL-18) R A
F-6(1L-6) &8t 5 5 T2 41 PP i - (MDA 5 8t Koid A ALy ( MPO ) 178 S AL L5 AL Al ( SOD ) i 4k 5 5% I Weestern blot 1l 5 fifi 2
41 HMGB1 \TLR4 \TLRS ,p65 .p-p65 il p-IBa 2 KK 55 500 HALE Lok, METRZEL ) S0 1% ot 60 i g6 B 7K i, v 4
TR A0 8 6 ¥ e RO B A TR e, R o A L B B2 4 3R S e A5 1 B R o 5 %) L s, B 4
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(P>0.05), Z&i& Ik JE S vl o 400 S8 i S 0 41 7 380 % i R ALL, HL AT B 154 HMGB1/TLRs/NF-kB {5 545 3.
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Protective effect and molecular mechanism of methylprednisolone on acute lung injury in rats
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