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Precision surgery of complicated tibial plateau fracture assisted by
3D implant library and 3D-printed navigational template

HUANG Huajun', ZENG Canjun', ZHANG Yanru®"
( 1.Department of Orthopedics, The Third Affiliated Hospital of Southern Medical University, Guangzhou 510630, China;
2.Medical School, Ningbo University, Ningbo 315211, China )

Abstract: This study is aimed to improve the precision of 3D-printed navigational template for plating and
screwing procedures during surgery for complicated tibial plateau fracture. Five normal cadaveric knee
specimens were scanned using computed tomography (CT) and reconstructed into volume models. Virtual
Schatzker classification of V tibial plateau fractures were modeled based on the 3D models. The classifications
were used to perform personalized preoperative planning of plating and screwing procedures assisted by the
library of implant models. According to the optimal planning, patient-specific navigational templates were used
to produce a 3D print in order to guide the real cadaveric surgical implantation. The analysis of fixation efficacy
in terms of the deviations of screw placement between preoperative and postoperative screw trajectories were
measured and compared. Furthermore, the screw lengths, entry point locations and screw directions can be
precisely determined. With preoperative planning, optimized and precise fixation results were achieved in real
cadaveric surgeries and clinical surgeries. In the cadaveric study, the deviations of screw length were (0.89+2.94)
mm, p>0.05. The displacements of entry point in the x-, y-, and z-axis were (1.19+1.31), (1.73+1.31) and
(1.22+0.88) mm, respectively, p>0.05. The deviations of projection angle in the coronal (x-y) and transverse (x-z)
planes were (2.99+2.98)° and (1.5745.13)°, respectively, p>0.05. The precision of screw placement with
respected to deviations of screw length, entry point and projection angle between the ideal and actual screw
trajectories revealed no significant difference. The ideal and precise preoperative planning of plating and
screwing can be achieved in the real surgery assisted by the 3D models library of implants and the patient-
specific navigational template. This technology improves the precision and efficiency of personalized internal
fixation surgery.

Key words: tibial plateau fracture; internal fixation; 3D printing; computer-assisted; preoperative planning



