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Finite element analysis of the effect of suture anchor fixation for inferior tibiofibular syndesmosis injury on the
stress distribution of talus. LIANG Yuan, WANG Jing—cheng, HE Jin—shan, ZHANG Pei, LU Zhi—hua, WANG Hua, WU
Zhi-peng, ZHANG Wen—dong, BAI Jian—zhong, CHEN Peng—tao. Department of Clinical Medicine, Yangzhou University,
the Subei People’s Hospital, Yangzhou 225001, Jiangsu, CHINA

[Abstract] Objective To analyze the effect of suture anchor fixation for inferior tibiofibular syndesmosis inju-
ry on the stress distribution of talus by finite element method. Methods One right ankle spiral CT scanning image of a
patient with inferior tibiofibular syndesmosis injury was loaded. Software such as Mimics 10.01 was used to perform
three-dimensional reconstruction of the bone and to simulate the ligament connection and joint contact. In the model, the
lower tibiofibular screw and the suture anchor fixation were used to treat the inferior tibiofibular syndesmosis injury, re-
spectively. Then some loading operations were carried out including external force simulated in the anterior drawer, the
varus and the internal rotation test. Results Ankles were tested at 20° and 10° of dorsiflexion, neutral position, 10° and
20° of plantar flexion. The stress of the talus treated by the lower tibiofibular screw in the simulated anterior drawer test
was 6.496 MPa, 5.653 MPa, 3.828 MPa, 5.875 MPa, 6.946 MPa, respectively, 7.543 MPa,6.765 MPa, 5.432 MPa, 6.269
MPa, 6.843 MPa in the simulated varus test, and 8.269 MPa, 7.541 MPa, 6.712 MPa, 7.668 MPa, 8.683 MPa in the simu-
lated internal rotation test. Then the stress of the talus treated by the suture anchor in the simulated anterior drawer test
was 3.327 MPa, 3.253 MPa, 2.122 MPa, 2.713 MPa, 3.795 MPa, respectively, 4.475 MPa, 4.113 MPa, 3.351 MPa, 4.352
MPa, 4.795 MPa in the simulated varus test, and 5.382 MPa, 4.615 MPa, 3.985 MPa, 4.727 MPa, 5.352 MPa in the simu-
lated internal rotation test. Conclusion Based on the finite element analysis, the suture anchor fixation can reduce the
stress concentration of the talus compared to lower tibiofibular screw for inferior tibiofibular syndesmosis injury, and it
is more consistent with the biomechanical characteristics of the tibiofibular ligament.
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