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Anatomical study on the distal tibiofibular syndesmosis based on CT images
ZHAO Hong-xian, GAO Shi-chang, WANG Zi-jia, YANG Ming-ming (Department of Orthopedics, the First Affiliated Hospital
of Chongqing Medical University/Orthopedic Laboratory of Chongqing Medical University, Chongqing 400042, China)

Abstract:Objective To perform a quantitative analysis on the anatomic parameters of distal tibiofibular syndesmosis in normal ankle
joints based on CT images, thereby providing imaging basis for the clinical diagnosis of distal tibiofibular syndesmosis injury, accurate
reduction and screw placement. Methods The CT scan data of 200 normal ankle joints (100 males and 100 females) were retrospectively
analyzed. The Mimics 3D reconstruction system was used to measure the following parameters : anterior distal tibiofibular distance, posterior
distal tibiofibular distance, ratio of the vertical distances between anterior/posterior margin of fibula to midpoint of fibular notch, height
difference of medial and lateral malleolus, angle of medial and lateral malleolus, height of distal tibiofibular articular surface, and the distal
tibiofibular angles at 2 ¢cm and 4 cm from the distal tibial surface. Results The posterior distal tibiofibular distance was significantly greater
than the anterior distal tibiofibular distance (P<0.05) , while no statistically significant difference was found in these two parameters
between genders (P>0.05). There was no statistically significant difference in the ratio of the vertical distances between anterior/posterior
margin of fibula to midpoint of fibular notch, height difference of medial and lateral malleolus, angle of medial and lateral malleolus or height
of distal tibiofibular articular surface between genders (P>0.05). The distal tibiofibular angle at 4 ¢cm from the distal tibial surface was
greater than that at 2 em (P<0. 05). Conclusion Using a distal tibiofibular anterior-posterior distance difference greater than 2 mm as the
sole diagnostic criterion for distal tibiofibular syndesmosis injury may result in false-negative diagnoses, and it is necessary to combine this
criterion with an abnormal ratio of the vertical distances between anterior/posterior margin of fibula to midpoint of fibular notch (>1.58
or <1.47) for comprehensive diagnosis. The restoration of lateral malleolar length after surgery can be evaluated by measuring the height
difference and angle of medial and lateral malleolus without considering gender factors. The safe zone for distal tibiofibular screw placement
should be located more than 16 mm from the distal tibial joint surface, and the anteversion angle should be adjusted according to the
placement plane.
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