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Abstract; Objective ~ To study mechanical properties of the novel micro-movement elastic implant of distal
tibiofibular syndesmosis in dorsiflexion position.Methods A combination of simulation and experiment was used.
The normal ankle dorsiflexion model, the bone nail repaired model and the micro-movement elastic implant
repaired model were established by using Mimics and CT data. Besides, ANSYS Workbench was used for finite
element analysis. Mechanical experiments on lower limb specimens were conducted on Instron E10000
mechanical test instrument, and five sets of experimental data were measured and analyzed.Results Mechanical
properties of the micro-movement elastic implant repaired model were closer to those of the normal ankle
dorsiflexion model, but stress of the micro-movement elastic implant repaired mode was greater than that of the
bone nail repaired model. The results of two-sample heteroscedasticity t test indicated that there was no significant
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difference in resistance torque between the micro-movement elastic implant repaired model and the normal ankle

dorsiflexion model. Conclusions

For dorsiflexion position, repairing mechanical properties of the novel micro-

movement elastic implant are much better than those of the bone nail, and there is still room for optimizing the

micro-movement elastic implant.

Key words. distal tibiofibular syndesmosis; dorsiflexion position; elastic implant
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Fig.1 Diagram of novel micro-movement elastic implant
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Tab.1 Classification of simulations and experiments
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Fig.3 Finite element analysis setting of the ankle model
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Fig.4 Experiment diagram (a) Ruptured ligament, (b)Experiment
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Fig.5 Results of finite element analysis (a) Total deformation,
(b)) Tibia stress, ( ¢) Fibula stress, ( d) Fibula stress,

(e)Implant stress

AYMESETE I R T RS e Btk A
YMES B 8 FLAL B 5 AE A\ W2 fl ik B T B R, B
AbTEZE 5 S e i T, IE AR B B K g
FEDCHT MO & BIOTRERY, B fe RN g th A
/I B ] B Ak

(3) FEMERT IS0 Wi )5 , B B 1) S AR
WK ATETIE ST IR HESE A A 700 03 1y ) S L
/N, BEMEE TIRMEBCS BE B FUHE B WIS
[ 5, SO R [ 2 ZR vk ke, 8 B 1 A R B
N S22 IRER 5 T sl VR A A W18 2 R HE B
AR (1 R T 1) A R B 30 R AR

(4) HBhFPAE AP SR T4 77, {23
INTFAZAA R T IR R A g M R A B R
J7 A S A B Ak, SR A A 0 4 R AR O R B
B BYFRXT A2 B H L 2 ), A R I s AU ik Bt
BOK,



EREMHE £3I37H F28 2022%4A
260 Journal of Medical Biomechanics, Vol. 37 No.2, Apr. 2022

(5) XTLCIEF BRI HERT S 804 52 07 i T g
SRR B BT R ) RS S AR A L 1 ET H
S5 3R T, N HERT IS W07 A8 B 23 8] #1292y 200, )
FHax 7% PR RIS —F G 12978 100. 59 N, =3
Hi /N s SAYEA A HE 15T R 1 R 174.75 N,
R = R, B IZAE AW 20 1T iR E R B
AL
2.2 XWHER

FR YR SE IR i FE 2 5 S U AR 7, 1 05 0 B S 56 5K
PP S PTHIAE S5 RRI SE8 A (C A1 D H R
BUHLAE 20 5 K (0.44 £0.12) . (1.54+0.14) F
(0.44+0.07) N-m; FHRUR 537 B9 SRR AR 53 07 22
e KEES, SEES A 55050 D RPTHLE L e B 2
S(P=0.99),

ARICRI, FETS R, Msh A A Y&
S RETRY E [e) AR Tl 1) 47 A% RN R BT L 5 1 R R
LRSI R DY i e | s SR A ¥~
BRI PTH AR, L, A ST R, AT
RSB A A 1 R T B 5T (WK 6) .

=30
-0.20 |==5e s

-2.0 o
— 5 1S /
= -1.0
//\\////\\ -0.5
0

0"=100-200-300-100-500-600 -01-02-03-04-05-06
) B J3/N

(a) 2T

\

B ) A7 8 /mm

-0.15

BRI /mm
|

v B /N
(b) B hr %

/

/

0. e
02 gﬁ;~w’//;’

0-0.1-02-03-04-0.5-0.6
B & JI/N
(¢) RPiHlsE

R YUHLEE/Nm
oo ===
ANV ON B~

El6 EHMALWER
Fig.6 Experimental results of dorsiflexion position
(a) Lateral deformation, (b) Axial displacement,

(¢) Resistance torque
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