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Digital design of general anatomic self-locking plate for medial acetabulum

LI Ming', ZHANG Yanru™, XIAO Jingwei’, ZHANG Qiping’, XU Ding', WANG Shuaiyi'
( 1.Department of Traumatic Orthopedics, Ningbo No.6 Hospital, Ningbo 315042, China; 2.Institute of Orthopedics, Henan
Polytechnic University, Jiaozuo 454001, China; 3.School of Medicine, Ningbo University, Ningbo 315211, China;
4.Ningbo Institute of Materials Technology & Engineering, CAS, Ningbo 315201, China )

Abstract: This study investigated the design of a new acetabular quadrilateral self-locking anatomical plate
using digital technology. The pelvic CT data of normal men and women aged 25-50 years were collected in the
Department of Imaging of Ningbo No.6 Hospital from January 2020 to December 2020. According to the
Interquartile Range (IQR) principle, median pelvic CT was selected as the model. CT data were imported into
Unigraphics NX software to generate 3D pelvic model. The 2D drawings of the plate and screw were first
created in CAD and then imported into Unigraphics NX to establish their corresponding 3D models. In a
three-dimensional view, plate and screws were assembled into the pelvic model. In the three-dimensional
perspective view, the longitudinal trajectory of the screw, and the locking angle between the screw and plate
were observed. The accuracy indexes of “functional fixed region, positioning hole, buttress hole, fixed hole,
stress bridge, sliding groove” were optimized. One single plate simultaneously fixed the medial region,
weight-bearing dome, anterior and posterior regions of the acetabular joint. Based on this approach, the 3D
pelvic model can be established with data derived from the patient’s pelvic CT by Unigraphics NX. The plate
and screws can be flexibly designed with the accuracy up to 0.2 mm. The shape data of the device can be
immediately modified and the virtual internal fixation can be achieved. This digital design method does not
require manual cadaver specimen measurement and CT image measurement, hence it improves the design
efficiency of new internal fixation devices, and provides a new application technology path for personalized
implant design and precise fixation surgery.

Key words: acetabular fractures; quadrilateral area; fracture fixation; plate; internal fixation
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