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Comparion of upper cervical pedicle screw placement assisted by 3D printing guide plate and freehand screw placement
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[Abstract] Objective To compare the accuracy of pedicle screw placement assisted by individualized 3D printing guide plate with
that by hand. Methods A total of 20 patients with upper cervical spine diseases who were treated in the Second Affiliated Hospital of Bengbu
Medical College from June 2019 to June 2022 were selected. Cervical spine 3D CT data of each patient were obtained. Cervical spine models of
equal scale were made for 20 patients in the guide group and the control group, respectively. The control group was treated with fluoroscopy. Ac-
cording to the presence or absence of vertebral fractures, the 20 models in the guide plate group were divided into the nail path injury group (10
cases of atlas fracture and axial fracture) and the nail path integrity group (10 cases of deformity and dislocation). The time and accuracy of
single screw placement were compared between the two groups. The difference in the internal inclination of the ideal nail path before surgery
and the actual nail path after surgery in the guide group was compared, and the difference in the results of nail placement in fracture cases and
non—fracture cases in the guide group was compared. Results The acceptable rate of screw in guide group was 93.55% higher than that in
control group (79.03%) (P < 0.05). The single screw placement time of the guide plate group was lower than that of the control group (P < 0.05).
There was no significant difference between the ideal screw inclination angle before surgery and the actual screw inclination angle after surgery
in the guide group (P > 0.05). The rate of screw breakthrough through pedicle in the screw route injury group was 26.7% ,which was higher than
that in the screw route intact group (3.1%) (P < 0.05). Conclusions Individualized 3D printing guide plate assisted pedicle screw placement
is superior to freehand technique in terms of screw placement accuracy, safety and screw placement efficiency.
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