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Abstract

Objective: This study aims to delineate and quantify the location and frequency of posterior pilon
fracture lines and fracture mappings occurring in the triplane according to CT 2D and 3D imaging
technology. Methods: The imaging data of 47 posterior pilon fractures admitted in our orthopedics
department from January 2018 to December 2020 were reviewed. The fracture was reconstructed
in 3D based on the CT imaging data, and the fracture line, fracture block, and articular surface
conditions of distal to the tibia were superimposed on the 3D model. The fracture mapping fea-
tures were qualitatively and quantitatively summarized by fracture line features and the number
and volume of fracture mappings. Results: All 47 posterior pilon fracture localization showed two
fracture lines crossing the posterolateral (PL) and posteromedial bones (PM). The average ratio of
fracture area to distal tibia area (FAR1) was 20.65% (4.30%~48.84%), and the average value of
fracture line length, width and height were 27.97 (14.56~45.30) mm, 4.72 (0.79~21.62) mm, and
23.15 (9.10~42.00) mm, respectively. The 3D model imaging showed the distribution and fracture
pattern of the fracture line, comminuted area, and triplane fracture mappings. Conclusion: The PM
of pilon fractures and PL fractures are large, often involving the medial malleolus and less com-
minuted bones. The fracture characteristics of posterior pilon fracture can be reliably evaluated
for providing reference for the design of future implants and biomechanical models.
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Figure 1. Coronal view of the left posterior pilon fracture in 2D imaging. (a) represents fracture
line distribution map, (b) represents fracture frequency map. The darker the color, the higher the
frequency of the fracture
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Figure 2. Coronal view of the left posterior pilon fracture from behind in 2D imaging. (a)
represents fracture line distribution map, (b) represents fracture frequency map. The darker the
color, the higher the frequency of the fracture
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Figure 3. Sagittal view of posterior pilon fracture in 2D imaging. (a) represents fracture line dis-
tribution map, (b) represents fracture frequency map. The darker the color, the higher the fre-
quency of the fracture
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Figure 4. Cross-sectional view of posterior pilon fracture in 2D imaging. (a) represents fracture
line distribution map, (b) represents fracture frequency map. The darker the color, the higher the
frequency of the fracture
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Figure 5. Fracture line distribution in 3D reconstruction of posterior pilon fracture. It includes
front view, rear view, side view, and horizontal view. The fracture line appears as red lines on
the posterior and medial malleolus
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Figure 6. Three-dimensional reconstruction map of the comminuted area of posterior pilon
fracture. It includes front view, rear view, side view, and horizontal view
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