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Anatomical study of computer-assisted subaxial cervical pedicle fixation
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[ Abstract | Objective To simulate and measure various anatomical data of subaxial cervical pedicle
screw placement with computer assistance in order to provide reference for clinical individualized placement.
Methods CT scanning was preformed preoperatively on the corresponding segment of the cervical pedicle
screw fixation in 29 patients, and the data were then introduced into Mimics 10. 01 for observation and
measurement of pedicle width (PW) and pedicle sponge width (PSW). Three dimensional reconstruction
results were introduced to UG Imageware 13.2. After simulation of screw placement in the subaxial cervical
spine, the following data were stimulated, including mimic screw maximum length, angles between analog
pedicle screw and terminal plate of vertebral, distance between lateral mass in cross-sectional and X point,
distance between lateral mass outer edge in sagittal plane and X point, angles between simulated screw and
sagittal line, and internal, external, head and tail angle ranges of simulated screw, and the parameter were
used as reference for the selection and determination of the individual screw placement. Results (1) The
PW of C3 to C7 was increased gradually, and in a range of 4.33 to 7. 87 mm, with that of C7 maximal while
that of C3minimal. The PSW of the segments was in a range of 2.05 to 3.91 mm. (2) The C3 to C7 angles
between simulated screw channel and sagittal line was 35. 0126° to 49.299 6°, the internal angle range of
simulated screw channel was 6.112 6° to 9.219 6°, and the external angle range of simulated screw was 4.473 1° to

8.779 6°. The angles between simulated screw channel and terminal plate of vertebral was 12. 687 3° to
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—-16.961 8°, the head angle range of simulated screw was 2. 557 2° to 5. 834 2°, and the tail angle range of
simulated screw channel was 7.063 2° to 10. 894 2°. (3) The stimulated screw channel length of C3 to C7
was increased, in a range of 26. 813 6 to 35. 341 9 mm, with that of C7 the longest and that of C3 the

shortest. Conclusion We can fully understand the relevant anatomy parameters of subaxial cervical pedicle

internal fixation through simulating and measuring the parameters with computer assistance.
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