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Transpedicular screw fixation system for treatment of unstable fractures of atlas vertebra MA Wei-hu, XU Nan-jian,
XU Rong-ming, ZHAO Liu-jun, JIANG Wei-yu, SUN Shao-hua, HU Yong, LIU Guan-yi, GU Yong-jie. Department of Ortho-
pedics, Ningbo No. 6 Hospital, Ningbo 315040, Zhenjiang, China
[ Abstract] Objective To study the clinical outcomes of transpedicular screw fixation system for treatment of unstable frac-
tures of the atlas vertebra. Methods From March 2007 to April 2010, transpedicular fixation was employed to treat 23
patients with unstable fractures of the atlas vertebra; the patients included 15 males and 8 females. Eight patients had posterior
3/4 Jefferson fracture, 12 had 1/2 ring Jefferson fracture and 3 had posterior 1/2 Jefferson fracture. The preoperative Japanese
Orthopaedic Association( JOA ) score was 7-12, with an average of 9.5. All patients were treated by single transpedicular fixa-
tion via the posterior approach. Results The patients were followed up for 12-39 months, with a mean of 18. 8 months. The
operative time ranged 30-60 min. Intraoperative blood loss ranged from 50-200 mL. Postoperative roentgenoghaph and CT scan
showed that 1 screw was inserted so medially and penetrated the spinal canal, and 1 screw was directly inserted into the lateral
mass of the atlas due to posterior atlas arch breakage caused by repeated drilling, but with no nervous system symptom. The
postoperative JOA scores were 13-17, with an average of 14. 7. There were no spinal cord injuries, and no loosening or
breakage of screw after surgery. Bony fusion was achieved in all patients and the atlantoaxial rotational function was satisfacto-
rily restored. Conclusion The transpedicular fixation technique is an effective method for the treatment of unstable fractures
of the atlas vertebra.
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a: Preoperative cross section CT scan shows 1/2 ring Jefferson fracture, and the fracture line crosses from anterior arch to posterior arch on the same side b: Preoperative
coronal plane CT scan shows that the exterior margin of atlas lateral mass and axis articular process are on the same line ¢ Preoperative sagittal plane CT scan shows that the
distance of the posterior margin of atlas posterior arch to the anterior margin of dens is 3mm
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Fig.1 Preoperative imageology data of a typical case
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a,b: Postoperative lateral and mouth-open reontgenographs show that the screw is entirely inserted into the atlas pedicle c¢: Postoperative cross section CT scan shows that the
screw is entirely inserted in the atlas pedicle and 1/2 ring restoration  d: Postoperative sagittal plane CT scan shows the screw is entirely inserted in the atlas pedicle, and the
length and diameter of the screws are appropriate e, f: The lateral and mouth-open reontgenographs at 4 weeks after operation show good position of the instrument g: The
mouth-open reontgenograph at 6 months after operation shows good position of the instrument  h: The mouth-open reontgenograph at 1 year after operation shows no loosening

of the fixation system
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Fig.2 Postoperative imageology data of a typical case
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