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[Abstract] Objective To investigate the effect of 3D printing of individualized cervical pedicle screw
guide plate to assist the placement of upper cervical posterior pedicle screw. Methods  Thirty - two patients
with cervical spine diseases who were scheduled to receive internal fixation treatment with 3D printed guide
plate assisted upper cervical posterior pedicle screw in our hospital from October 2013 to October 2018 were
analysed retrospectively. There were 15 cases of atlantoaxial fracture (6 cases of anterior arch fracture, 5 cases
of posterior arch fracture, 1 case of simultaneous anterior and posterior arch fracture, and 3 cases of simple
lateral block fracture. ) and 17 cases of atlantoaxial dislocation. Preoperative three-dimensional CT examination
of cervical spine was performed on all patients. Mimics 17.0 software was used for 3D reconstruction of the
target vertebra. The 3D printer printed personalized cervical pedicle screw guide plate and screw placement
with guide plate assistance. Visual analogue scale (VAS) score and Japanese orthopaedic association (JOA)
score were used to evaluate the degree of pain and nerve function of cervical vertebra before and after surgery.
Postoperative CT reexamination was conducted to determine the accuracy of screw placement, the difference of
internal inclination angle and head inclination angle of screw canal from preoperative design. Results  All the
32 patients successfully completed the operation, and the intraoperative guide plate was tightly attached to the
posterior bony structure of the vertebral body. A total of 127 pedicle screws were inserted, including C; 64 and
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C, 63. The operation time of atlantoaxial fracture group was shorter than that of atlantoaxial dislocation group
[(183.21+43.02) min vs. (236.62+54.51) min, P <0.05]. There was no significant difference in intraoperative
blood loss between the two groups [ (135.52+50.73) ml vs. (185.85+26.95) ml (P >0.05)]. Compared with pre-

operative design, there was no significant difference in the internal inclination angle and head inclination angle

of screw canal after cervical spine surgery (P>0.05). VAS score of atlantoaxial fracture patients and

atlantoaxial dislocation patients both were decreased significantly after surgery (P <0.05), and JOA score

increased significantly (P <0.05). No complications occurred during the operation, and complication rate after

operation was 12.50% (4/32) and alleviated after symptomatic treatment. Conclusion The 3D printed guide

plate assist can reduce the risk of upper cervical vertebra posterior pedicle screw implantation internal fixation

surgery, with higher accuracy, less intraoperative injury and fewer postoperative complications.
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