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Applied anatomy and biomechanics of atlas pedicle screw implantation
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Abstract

BACKGROUND: A series of pathological changes were found in atlas, including atlas dislocation,
atlanto-occipital junction instability and vertebral fractures. Atlantoaxial pedicle screw, nail and rod fixation or nail
plate fixation is a novel repair method recently proposed, and has certain advantages.

OBJECTIVE: To compare the repair effects of atlas pedicle screw on different types of atlas lesions.

METHODS: A total of 42 fresh vertebrae were obtained from Department of Human Anatomy, Basic Medical
School, Inner Mongolia Medical University. In accordance with bone thickness of sagittal vertebral artery groove
bottom, vertebrae were divided into three types: type | (common type), type Il (light variation), and type Il (severe
variation). All samples were subjected to atlas pedicle screw fixation.

RESULTS AND CONCLUSION: The screw pullout force in different bone densities of vertebrae was not the
same. Vertebrae with great thickness and great bone density had big screw pullout force (P < 0.05). However, the
screw in different cortical bone of vertebrae had the same function. No compression on blood vessels or
phenomenon affecting vertebral activity was visible. These results indicated that atlas pedicle screw implantation
showed good safety, no side effects, did not affect the normal work and life of patients.
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Figure 1 Atlas pedicle screw fixation
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Table 1 Therapeutic effects of atlas pedicle screw in treatment of
vertebrae with different bone densities

FA n JTN(%)] e KL% (%)
i R’ 0] %

1 19  7(37) 6(32) 4(21) 2(11) 68
112 13 5(38) 4(17) 2(15) 2(12) 73
T2 10 4(40) 2(20) 3(30) 1(10) 60

x? - 0.016 0.201 0.225 0.083 0.104
P - 0.898 0.724 0.640 0.390 0.806
R ANV E U AP FHEARIRET & ORI (P > 0.05).
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Table 2 Pullout force of atlas pedicle screw in treatment of
vertebrae with different bone densities

[x£s (minimum value—-maximum value), N]

ESIE n SRET IR )

it 19 1 457.94+420.73(723.14-1 854.82)
i) 13 1399.10+435.01(706.17-1 792.26)
7 10 1 081.31+409.33(563.63-1 605.40)
t 12.784

P 0.000
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