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Abstract

The syndesmosis ligament is a soft tissue complex that provides flexibility and stability to the an-
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Kkle joint. These ligaments maintain stability between the distal tibia and the fibula. When these
ligaments break in a severe ankle sprain, the distal fibula migrates and can no longer provide a
stable lateral support to the ankle. The importance of accurate simultaneous reduction and fixa-
tion after distal tibiofibular syndesmosis injury has been proven. The gold standard for surgical
treatment of distal tibiofibular syndesmosis injury is still fixation of the fibula to the tibia with
screws, but there are many controversies regarding the position, quantity, size and number of pe-
netrating cortex of screws. With the development of finite-element technology, the reliability of
the finite-element model of the ankle joint established by this technology has been widely con-
firmed. More and more scholars have applied this technology to study the condition of screw fixa-
tion of the tibiofibular syndesmosis injury. Therefore, this paper mainly reviews the study of
screw fixation tibiofibular injury by finite element method.
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1. 51§

TR HEDI A 5 Ak B IR HERT 35 (Anterior inferior tibiofibular ligament, AITFL). J2JHE 5345 (Posterior
inferior tibiofibular ligament, PITFL). Ji& JHE 4% 3] 47 (Transverse tibiofibular ligament, TTFL) & (1] &
(Interosseous ligament, IOL)4L i $EAt i1, £ 1%~18% [ BEIE 5 HAG A1 A 23% MBS J b #i & kA
126 S IR JE I & B A [1] o XS BRI RERARAL 1, BN R —FhEE N2, HigRkieaEA R &
R SRR [2] . S IR HERE A5 F 2 Wil i BRSO IE A7 X 28 7 B LB PR HEE B/ F 10 mm, R
JHESMITRIBE R T 5 mm, {H T 4a48 X et B i BRoCTT n] ge A B2 8/b 2 e e M FE, iR E0X
S B SR R JHE B S K T R R (R B A e A AP E 22 s B I CT M A bR 5 R &5 &
=R, LRI 2~3 mm )N IRHES B3] N IR R S R 0E A B AR O, AR IR
155 FBURSCTT AR 2 B R BRI T, IR0 1 A B ) 3 M4 473 1) J8 2 T R R R MR MR . ANARL
E, A FEURRATIRAT YT [4] . AHECBAEAR G 7 AR A AT IR 5T, A BR ik HAT 5k
WOTERE ., TR RN TEESMHEMEFFENE, KA LEXA R CE 78N R 5 84T i6
ST RIFATER, NimRIR it — S e .

2. fREEHH

R ) LR SRR A BROCTT JE, BEAE AL T JEDIRES PR RO 0 e N R
KA, TR BEE B it A 1K) e 3 [5] . AE— T 152 FRBE S, Markolf 45 A[6[3ESE, iR
AT AT 2 A it N T e A7 ] A A RO A (G ) o T B AL T IR HERE S A ER
DR, HE W TERT - AR E .

3. £

VEZ AW 150 58 4 B &R 5 L VAl T HE B 328 s AR X T i Sz s IR AR X B R DR . AEROK

P FE L], AMUEE S 0.82~3 mm, JE#530 0.9~1.34 mm, i FIAMTER 0.5°~3.7° . BEEE T

DOI: 10.12677/acm.2022.121003 14 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121003
http://creativecommons.org/licenses/by/4.0/

Kits, FEI

JeR BRG] B4 0 1.0~1.25 mm. B4k, FEIEH P [7], S SIHEE S 11 5 P F2 £ 2.4 mm.

Clanton %5 A[81%F 8 XL 19 F e bR A HEAT T I, FEAALA B4 A T 0] 58 BB B A0 e,
T e ey 4.3°, SOARTHER P 3.3 mm; BXEH )5, Al 7E AITFL FIykE PITFL YIS, JHE
R AN R ) e N AW AT T B0 A e R AN e RS R B 0 2 3 AR, AITFL 90T
1155 5 B o e B A7 B AR A ¢ 553 (-2 24%) (P < 0.05). Ogilvie-Harris 25 A [91 3T F AR SZIR I KL, X T
N HEAE MRS e MRS AITFL 2915 72844 35%, TTFL 33%, 10OL 22%, PITFL 9%. Xu % A[10]i
IR 11 ST EEA VRN NS, 28R AITFL. PITFL #110L, fEBRSCT 3AM & E(haifr, i 15°, Bh
it 25°)4s 2 H N e 00 % 25°, Al 22 35 id sk W) B 5L, 45 SR, M ERICHT AN EE I, 76 AITFL
1 B Chaput 45 717 BT i o A0 R 0L 22 21 B 7 B S8 vy, [RIREIX 3 2% 0 #m] LARRHL AL A1 e 5| i L%

Ak
4, BIRTHHIRA
4.1. BRI

A BRIC 7 Hr (FEA)TE 1943 44 Courant Z2 54 t B T 2 S ) L A JEL AR, 1956 4F Turner H4 %
ANBINBINLE CHLGUR, < 5 7E 2 Mg B8 & . 1972 4F, 7% Brekelmans 25 {5256 25 — VCK A TR
TCA BT FHAE B R A 1505 24, B8 TR BRI B B S TR 2 R AR B [11].

AIRITTANE N —FEUE TR, H TR EAAE, A8 T XA R IR Al 5t 444
T B S AR IO o T T ST R R B O A R [ 120 A TR A PR T (FE) Y . K B
FAJ I PR AR P R A T A0 EL A R e AR RN S R P R I B e AR . M ELVE /NG, SRJETE—E W)
R T RAT 20T, 43 BN /IN S0 0 AR 0 1T HAE T R AR PR [13] . — MOk, B RHRI BT 2 FR U
Sy R OCEE T TH 2 B AR IR RIS AR WK . 3 RN A DA IRAIE o FCAEAS [R] ) S 58 2% A
N, BRI IEAS, RUEN AT - BTER AR RS, SRR, Rtk LR S IR FR
TS24, AR E B BETE 97 2 TIUFIEYT o Qi FEAE NP 55 Z 81N g 03 A5 LA BB A F2[15]
FeACE AT E [16]: i AR J12E[17], H B PRS0 (1 & P as . teah, [RIRE R AL f
DATE LTI SR RN &, A 25 AN 52 FLAh 2 00 2% A (%) B A i 15 24 Bl AR

42. TRHBRTERAEL

A R TR () ST e R e U RS, 47 CT Bi(F)MRI G E RO S8 2 %k, f CT
E(FMRI EEER S BITHENL A, EHA RGBS AR AT RAE 3] AN SRR EBREE
fi. A, BN AR 5 19 2 5 BN A BRI . AR5 5 PR G R AT AR S 5 B RS
AT AR AR 58 SR PR T AR S5 D BR i 25 EAT SRR I0IE[14] o XI5 4R 45 [ 1816 CT K& &4k F Mimics.
Solidworks. Absys #AFHEATA FR TR AL I @ 7 o0, ARS8 AR BR OGP E T 0.5 mm
1, 2% Hoefnage 55[19] % Beumer ZE[201#1 K@ ME 1T N IRHE#I 7 . Mondal S5 [21]7E & BTy
CT a4 E& LA Dicom #% x5 N 2% BUR AL SR AR A, SR FH B ot i FRA BB 43 85 702, @SB B = AR
J5 3N ANSYSFE FAF A7 A& 2. MORMIERE /0 A, AR R IS8 TSR ENREE, MK
B AARA L2712 10 MPa F1 0.4; A5 il SCRRAGEARSE A —FEMIRIE . MBS . AR LLEE ST 16
WA R M LR ANARA LL 1 19 GPa 1 0.3, kAR IS EREA XS, &5
BEATRR A LRSS IE . Er SF[22]/E SIS R BE K Z N 45 mm, f£ ASTMF543-02 #rif 2 fifi {8
Ti-6AI-4V il 1 K/ NFRR S 3G 25 57 1) 4 FhZE FRET HEAT = 4R AL g 7, WRAT (147 ERAR B AN AL Loy
24 106,000 MPa F1 0.33,
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4.3. BRTSET RHHRBIBET AT P EI N A

WEET [ S VAT N IR MR B R T AR T, AO AU L R I ET 75 AT R SS T H EJ7 2~4 em
AL FH JE AR ET N R 25°~30° BN o #E K AE[23]14E 57 T 3.5 mm. 4.5 mm [FMBET 7E B BB SC T 24 3. 4 cm
WEATHIE 3 )E 4 B B IE 12 MEREGE, A9 4.5 mm 1T RHHIBAT EBROGT I |- 2 om %7 3%
4 J2 I SR AT ABUAS SO I AR s Ra e M. Verim 2524148 ] 7 3.5 mm B 4.5 mm (1) 5 R E2AT, SRAT iE
ACPREERICHT 204 254 30, 35. 40. 45 mm, &JEE AT 30° % 0% = 2 [ AT S0 8, RIERCTH k
30~40 m [E5EFT 2 BN 18y, SURET K/ANIARSSPEAS K . XI5 [25] [26]17ERT 78 T Ba JHERG & 084 T it %
IR 13 AT PaE S R, R ILT R E 2.5 om B 5 om Ab B AT W bR E AT A B A2 A . 4 Vance
[27]/) a8, 7EBR I 2~5 em REIAIRG 0.5 om y—ANEAT AT, W02 2ER AR I BRI BT AU BG4 )
Bk, S ER EN BORRET BRGSO A SR o T A 2 2O T B SHERRET I 1 [ S PR T R
KATIEH BRI S, R T 22 3k [ (0 5 iR 6 9T R IR IS A X g5 26 (28] 18 F A IR /it
Xt b T H24T K Tight-rope [ € T R ER %5 2 B Tight-rope [ i M 084 T [ 5 76 5 52 11« BRI ATz
S N e VIR T T A RS, BRI R AR I RAE I 595 . £ Weber C BYERICHT & 4T AL BB
1) 5B TS 5 T ] 5 o Y0 S5 [ 29 I AT R T /0 ATkt LU MR AT B 4% 5 B T 1 5 R JR BHEASE 4% X6t BE B 7 49 43 AT
SEMRRS, R IGE AT T 52 T B IHERE X BT [ AT DA EE & N AR, B INRE A AR ) SRR

5. B4

N IEHEBC A 1R B R T R OR U A OC B, PRk S 2 1A [ 5 25 AT BT T R T
B, ARTTEEECRNARE, 2. BROUESEE 12BN, TSt g 2] 7 I8IE[30], AT L5 (3
FESRAEAT T B MESAT V6T BRI S Oe:, AT A5 3 SRS I 1) 18 2511 R I EE 7k . JF BAR G 7 4k
IR T T HOR ERGRAE, LA RE ] SEAR BORBRA R AR I BROG T I8 B 2 M A 230, T
Sen] DLAE =4 BR e Hold R Bk £ AT S (B BR eV 2 i i o SELEAT (1 — Ry LA A
KU, PR BRI A RE S A ER AR N RS R 20, Ak, SElR@RIEI R TR = 55kbrfy —
SE 25
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