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Clinical anatomy and application of posterior pedicle screw fixation in pediatric atlantoaxial dislocation
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Abstract: Objective To measure and analyze the atlantoaxial anatomy of pediatric patients with atlantoaxial dislocation,so as to guide
posterior pedicle screw fixation surgery. Methods The imaging data of upper cervical spine in 21 pediatric patients with atlantoaxial disloca-
tion were analyzed. The length ,width, height, internal inclination angle and head inclination angle of screw canal in the lateral mass of atlanto-
axial axis and axis pedicle were measured based on the imaging data. The safety zone of axis was observed to determine the safety level of
operation. Results Among the posterior anatomical structures of atlantoaxial dislocation in pediatric patients, the width of transverse diameter
of axis pedicle was the narrowest,with the left side of (5.19 £0.82) mm and the right side of (5.07 £2.63) mm;the angles of surgical screw
placement with (32.19° £5.42°) on the left side and (39.40° £6.73°) on the right side were safe. There was no statistically significant
difference in the length,width, height,internal inclination angle or head inclination angle of screw canal on both sides of atlas (P >0.05) ;
there was no statistically significant difference in length, width, height, internal inclination angle or head inclination angle of screw canal on
both sides of axis (P >0.05) ;there was no statistically significant difference in length, width, height,internal inclination angle or head incli-
nation angle of screw canal on both sides of axis pedicle (P >0.05). During the process of screw placing,25(59.5% ) of 42 pedicles had
low risk of vertebral artery injury,14 (33.3% ) pedicles had medium risk of vertebral artery injury,and 3 (7.1% ) pedicles had high risk of
vertebral artery injury. A part of pediatric patients had significant contralateral variation during pedicle screw placement. Conclusion The
width of the transverse diameter of axis pedicle is the narrowest in the posterior cervical anatomy of pediatric patients with atlantoaxial disloca-
tion, with a high requirements for screw placement,and the screw should be selected according to the meridian here. The posterior anatomy of
pediatric atlantoaxial dislocation can guide screws placement surgery to avoid vertebral artery injury and bone destruction.
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