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Multi —planar computerized tomography reconstruction for individualized and modified atlas pedicle
screw placement/LI Tao, ZHU Yucheng, MA Jun, et al/Chinese Journal of Spine and Spinal Cord,
2012, 22(2): 160-164

[Abstract] Objectives: To investigate the accuracy of individualized and modified atlas pedicle screw place-
ment assisted by multi—planar computerized tomography (MSCT) reconstruction. Methods: 20 vertebral speci-
mens (11 males, 9 females) were examined by MSCT reconstruction. Modified pedicle insertion in atlas was
determined as followings: parallel line (line A) between tangent line sited lateral side of vertebral channel
(line L1) and line 12 sited medially to the transverse foramen. Related parameters such as entry point and
orientation of atlas pedicle screw were determined. Based on these parameters, 3.5mm screws were inserted
into atlas of 20 specimens. After insertion of screws, MSCT scanning and reconstruction were performed again
to evaluate the accuracy of instrument. Results: According to individualized and modified C1 pedicle place-
ment on MSCT, the distance between entry point of Cl pedicle screw and midline of C1 posterior arch aver-
aged 25.8+1.9mm for the right side and 25.7+1.8mm for the left side, which sited more laterally than tradi-
tional anchoring point (18-20mm). The introversion angle was 21.1°+4.6°for the right side and 20.0°+4.9°for
the left side, which was larger than traditional introversion angle (0 or 10 degrees). 40 pedicle screws were
placed in C1 accurately. According to the Ludwing classification, there were 36 (90%, 36/40) grade zero, 4
(10%) grade one and no grade two. Conclusions: Multi—planar computerized tomography reconstruction can

establish modified pedicle screw instrumentation including entry point and orientation, which has more lateral
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entry point and more introversion angle so as to improve accuracy of instrumentation.
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Table 1 parameters of atlas pedicle screw

e Teft Al right
HEET 55 J5 45715 B B
distance from entry point to 25.7+1.8 25.8+1.9%
posterior nodus(mm)
HE 5 HRAC B length of pedicle 26.242.1 26.142.10
(mm)
HES MR 58 B2 width of pedicle 94117 962117
(mm)
e 3 K 0 G 4 R I .
height of pedicle below ver- 5.6+0.9 5.5+0.8"
tebral artery groove (mm)
N A introversion angle(°) 20.0+4.9 21.1+4.6%
AW ffi Sagittal angle(°) 6.9+3.9 7.1£5.1Y

i1 (D5 720 L # (compared with left) P>0.05
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Figure 1 a Axial image of Cl pedicle on CT. Line M: connection line between anterior and posterior tubercle. LI:
exterior margin tangent of vertebral canal and odontoid process hole of atlas. L2: internal tangent via odontoid process
hole(point W) parallel to line L1. WW~ : perpendicular to LI. Line A: modified pedicle screw path of Cl. Point E:
entry point b Sagittal image of C1 pedicle on CT. Line A:modified pedicle screw path of C1. L3: parallel to inferior
articular surface of Cl. Angle B: upward angle Figure 2 a~d Multi-plannar reformation(MPR) of C1 pedicle after
screw placement Figure 3 a~c Human specimen photograph of C1 pedicle after screw placement pedicle under

vertebral artery ditch was not penetrated by screw
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