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Abstract; Objective To analyze the biomechanical feasibility of two-point fixation by distal radius plate for the
treatment of Sanders Il calcaneal fractures. Methods The three-dimensional ( 3D ) finite element
musculoskeletal foot model was established based on CT and MRI images, which comprised bones, muscles,
plantar fascia, ligaments and soft tissues. After validation, the Sanders Il calcaneal fracture models fixed by
distal radial plate (two-point fixation) and calcaneal plate (three-point fixation) were established, so as to
compare the biomechanical characteristics of two calcaneal models. Results The maximum stress of the two-
point fixation and three-point fixation model was 324.70 and 407.90 MPa, respectively. The maximum
displacements of the two models were 2. 498 and 2. 541 mm, respectively. There was no significant difference in
the posterior articular surface displacement between the two models. In both models, the Bohler’ s angle and
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Gissane’ s angle were within the normal range. Conclusions The two-point fixation by distal radial plate can

satisfy the biomechanical stability of calcaneal fracture treatment. Compared with traditional steel plate, the two-

point fixation shows the advantage of smaller surgical trauma, more uniform overall stress distribution, early

weight-bearing rehabilitation after surgery, which is a novel treatment recommended for treating calcaneal

fractures.

Key words: calcaneal fracture; two-point fixation; weight-bearing standing; distal radius plate
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Fig.1 Calcaneal fracture model with internal fixation (a) Geometric model of musculoskeletal foot, (b) Finite element model of

musculoskeletal foot, (¢) Model of calcaneal fractures treated with distal radius plate internal fixation, (d) Model of calcaneal

fractures treated with calcaneal plate internal fixation
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Fig.2 Model validation (a) Loading and boundary conditions of the model, (b) Plantar pressure obtained from

finite element simulation, (c¢) Plantar pressure obtained from TPScan
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Fig.4 Stress distributions of different calcaneus models (a) Intact calcaneus model, (b) Two-point fixation model, (c¢) Three-point

fixation model
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Fig.5 Contact stress distributions of fracture surface
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Fig.6 Total displacement distributions of the calcaneus

plate internal fixation model
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