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Abstract; Objective To investigate the effect of thickness and elastic modulus of anterior talofibular ligament
(ATFL) on ankle stability, and provide references for ankle instability diagnosis. Methods The three-
dimensional (3D) model of ankle joint was established. By changing the thickness and elastic modulus of ATFL,
the ankle anteroposterior stiffness (AAS) was calculated and used as a quantitative indicator to assess ankle
stability. Results AAS changed significantly when the thickness of ATFL was in the range of 0.78 mm to
2.31 mm, and such relationship was in an S-shaped curve. AAS significantly increased with the elastic modulus
of ligament increasing, when the elastic modulus of ATFL was in the range of 60 MPa to 400 MPa. Conclusions
Both the thickness and elastic modulus of ATFL will influence the stability of ankle joint.
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Fig. 1 Three-dimensional model of ankle joint

view of the ankle, (d) Medial view of the ankle
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Tab.1 Material properties of the ligamentsm]

e A/N B/N ki A/N B/N
ATiFL 5.52 22.63 PTiFL 6. 87 20. 07
ATTL 2.06 20. 11 TCL 0.51 45.99
CFL 0.20 49.63 PTTL 1.34 28.65
PTFL 0.14 44.35 ITCL 1.34 28.65
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Tab.2 Results of grid sensitivity analysis
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Fig.2 Validation of the model
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Fig.3 Effects of ATFL thickness variation on AAS
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Fig. 4 Effects of ATFL elastic modulus variation on AAS
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