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Abstract

BACKGROUND: As for studies on entry point and trajectory transverse angle of atlas pedicle screw insertion, different authors
obtain different data.

OBJECTIVE: To design an ideal route of screw insertion by CT multi-planar reconstruction (MPR), to measure parameters related
to atlas pedicle screw insertion, and to evaluate effect of the height of the atlas pedicle screw and variation of atlas ponticulus on
the pedicle screw insertion.

METHODS: Sixty-two subjects who were performed computed tomography angiography in head and neck without any pathology
of craniocervical junction from October 1, 2009 to June 30, 2010 were selected from the picture archiving and communication
system. Their axial images were used to reconstruct the images by MPR techniques. The parameters were obtained including the
pedicle minimum height, location of optimal insertion point, trajectory transverse angle, the maximum length of the trajectory and
the length of trajectory in atlas pedicle. The incidence of atlas ponticulus was analyzed.

RESULTS AND CONCLUSION: The minimum height of atlas pedicle was (3.8£0.8) mm in female and (4.4+1.2) mm in male,
91.1% of the subjects were equal to or over 3.0 mm. The distance from screw insertion point to midline was (20.8+1.3) mm in
female and (21.7+1.2) mm in male. The trajectory transverse angle was (10.3+2.6)° in female and (10.1+2.1) ° in male. The
maximum length of the trajectory was (26.5+1.8) mm in female and (26.9+1.8) mm in male. The length of trajectory in atlas pedicle
was (7.9+1.2) mm in female and (8.0+1.1) mm in male. The incidence of atlas ponticulus was 25.8%, of which type I[-IV accounts
for 21.0%.1t is indicated that the minimum height of atlas pedicle screw and type 1I-IV posterior ponticulus can directly affect the
screw insertion, and MPR imaging can devise the ideal trajectory for pedicle screw insertion, which is necessary for
three-dimensional CT anatomical measurement before atlatoaxial joint screw insertion.
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C line was the ideal screw trajectory, based on this trajectory,
the following parameters were measured: E: Distance from
screw insertion point to midline; F: Distance from screw
insertion point to posterior tubercle; D: Maximum length of
the trajectory; G: Length of trajectory in atlas pedicle; H:
Minimum height of atlas pedicle

Figure 1 Measurement of parameters related to
atlas pedicle screw insertion
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Figure 2 Three-dimensional images showed
posterior ponticulus of arlas: partial (type I -
[1I) and complete (type [V) posterior
ponticulus (the white arrows and labels)
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Figure 3 Lateral ponticulus of atlas: bony spicule
extending from lateral mass to transverse
process (the white arrows and labels)
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Table 3 Sides and incidence of atlas ponticulus in 22 cases

(sides/%)
Item Male Female Total
PP Type 1 3/5 2/3 5/4
Type I 3/5 a7 716
Type III 9/15 3/5 12/10
Type IV a7 2/3 6/5
LP 3/5 2/3 5/4

PP: Lateral or posterior ponticulus; LP: lateral ponticulus

K1 FAerHELME D R IRAT BN B
Table 1 Osseous parameters of male and female atlas pedicle

screw insertion (X+S)
Item Male Female t P

Age 46.5+£17.8 38.5+14.5
A(°) 10.1+2.1 10.3+2.6 0.396 > 0.05
H (mm) 4.39+1.16 3.84+0.84 3.043 <0.01
D1 (mm) 21.69+1.19 20.76+1.28 4.201 <0.01
D2 (mm) 24.62+1.55 23.18+1.37 5.482 <0.01
L1 (mm) 26.89+1.83 26.52+1.83 1.093 > 0.05
L2 (mm) 7.98+1.14 7.92+1.22 0.281 > 0.05

A: Trajectory transverse angle; H: minimum height of C1 pedicle; D1:
distance from screw insertion point to midline; D2: distance from screw
insertion point to posterior tubercle; L1: maximum length of the trajectory;
L2: length of trajectory in atlas pedicle
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Table 2 Percentage of atlas pedicle minimum height (%)
MHCP = 50mm = 45mm = 40mm = 3.5mm = 3.0 mm
Male 29.0 38.7 66.1 75.0 90.0
Female 16.7 21.7 38.3 68.3 86.7
Total 226 29.8 51.6 71.0 91.1

MHCP: Minimum height of atlas pedicle
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