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Computer aided design and three-dimensional printing technology in the treatment of complex calcaneal

fractures YANG Jing. Department of Orthopaedics, the Fifth Af filiated Hospital of XinJiang Medical University
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[Abstract] Objective To investigate the feasibility of computer aided design and three-dimensional (3D) printing technology in the
treatment of complex calcaneus fractures. Methods Data of 5 patients undergoing surgical treatment of calcaneal fractures of Sanders [ll and [V
with computer aided design and 3D printing technology from June 2015 to May 2016 were retrospectively analyzed. Dual-source thin-section CT
and computerized aided mirror imaging were used. The morphological changes of the calcaneus before and after injury were contrasted to create
a 3D model of the calcaneal fractures with the help of computer rapid imaging technology. An appropriate plate was selected and shaped on the
calcaneus model before injury, and surgical operation on the calcaneus model after injury was simulated. Surgical treatment time and the
fracture reduction, preoperative and postoperative Bohler angle, Gissane angle and American Orthopaedic Foot and Ankle Society (AOFAS)
ankle-hindfoot scores were compared. Results Pre-reshaped plates matched well with the calcaneus after surgical reduction. The operation time
was shortened, with minimal injury to the surrounding soft tissue. The incisions healed uneventfully and patients were satisfied with the
postoperative function. Bohler angles were 7.7 °£ 1. 5° preoperatively and 27.9°+ 5. 3° postoperatively (z= —11.5,P<C0. 05) ; Gissane angles
were 165.4° % 11.2° preoperatively and 112.9°+ 5. 5° postoperatively (¢ =13. 3, P<C0. 05); AOFAS ankle-hindfoot scores were 17.9 £2.5
preoperatively and 74. 1 £ 7. 3 postoperatively (1= —23.1,P<C0.05). Conclusion Computer aided design and 3D printing technology helps to
evaluate the fracture displacement preoperatively and customize individualized surgical plans, thus improving surgical outcome.

[Key words] Computer aided design; Three-dimensional printing; Calcaneus fractures
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