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Mechanical Analysis of Anterior Talofibular Ligament in the Treatment of Acute Lateral Ankle Sprain
by Shaking, Pulling and Pressing Manipulation Li Lei, Gao Jinghua, Wen Haibao Li Yimeng, Li Jianguo,
Gao Chunyu. Beijing University of Chinese Medicine , Beijing 100105, China.

[Abstract] Objective: To explore the mechanical mechanism of shaking, pulling and pressing manipulation in
the treatment of acute lateral ankle sprain. Methods: One case of lateral ankle sprain was collected in the Emer-
gency Department of Wangjing Hospital , Chinese Academy of Traditional Chinese Medicine. CT tomograms of the
ankle below 1/3 of the distal tibia of the patient were scanned and saved. The three—dimensional (3D) finite ele-
ment model of the foot and ankle was constructed using ABAQUS 6.13 and mimics10.0 software. The physical
strength data at three time points before the manipulation treatment, after the initial treatment and after the end of
the treatment period were recorded. After data conversion,they were imported into the finite element model to ana-
lyze the parameters and mechanical data of the anterior talofibular ligament at three different time points and four
working conditions. Results: The finite element loading test showed that after the manipulation treatment, the elas-
tic modulus of the anterior talofibular ligament gradually decreased and the maximum stress of the anterior talofibu-
lar ligament gradually increased with the progress of time. Conclusion: Shaking, pulling and pressing manipula-
tion can increase the maximum stress of the anterior talofibular ligament by reducing the elastic modulus of the an-
terior talofibular ligament. It may be done by manipulating the spasmodic tension of the ligaments around the an-
kle after an ankle sprain and improving the tolerance of the ligament to stress, which may be one of the mechani-
cal mechanisms of the shaking, pulling and pressing manipulation in the treatment of lateral ankle sprains.
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