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[Abstract] Objectives: To establish a standard system and a standard operational process of atlas lateral
mass screw insertion assisted by virtual surgical system and to investigate its feasibility and accuracy. Meth-
ods: CT scan were performed on eight specimens(bilateral) of atlas(Cl) without damage or bony malformation,
then the data were transferred into the virtual surgery system for three—dimensional reconstruction and multi-
ple planar reformation (MPR) so as to measure the C1 lateral mass, the junctional zone of lateral mass and
underside of posterior arch pedical and midpoint of inner border of transverse foramen and inner wall of the
posterior arch of atlas was selected as screw insertion point. The following parameters were measured: the
distance between the inner border of transverse foramen and the inner wall of posterior arch of atlas(Ll), the
distance between screw insertion point and the highest point of front border of lateral mass (L2), the vertical
distance between screw insertion point and the highest point of front border of lateral mass(L3), the angle be-
tween perpendicular of screw insertion point and tangent of up border of lateral mass (o), the angle between
perpendicular of screw insertion point and tangent of inner border of transverse foramen (), the angle be-
tween perpendicular of screw insertion point (y) and tangent of inner border of lateral mass [8: (B+y)/2-B].
The measurements were performed on left and right sides and the mean values were taken for statistical
analysis. Based on the measurements, the procedure of atlas lateral mass screw insertion was simulated on

specimens, the virtual surgical system reconstructed, and the accuracy of insertion finally evaluated. Results:

ELTB BT 4L BRI R S5 H (08S100311) ; =5 B 4 BHE I &I B4 % 15 (2008CO013R)
E—EER/ 55 (1970-), & TALLEIW, 5875 0 -4 SRk

L35 . (0872)2170567  E—mail :he700526@126.com

iHIRAVER T € E-mail ; drhefei@sina.com



o A A 2 7 2012 4EAR 22 4555 2 1)

Chinese Journal of Spine and Spinal Cord,2012,Vo0l.22 ,No.2

157

A virtual surgical system for operational process was established. The relative parameters of atlas lateral mass
were as follows, L1: the left side was 9.82+0.76mm, the right side was 9.16+£0.85mm; 1.2: the left side was
21.76£1.36mm, the right side was 21.50+1.02mm; L3: the left side was 17.78+1.67mm, the right side was
18.22+1.60mm; o: the left side was 36.78°£1.23°, the right side was 35.78°+2.40°; f:
18.84°£1.80°, the right side was 18.40°+1.71°; +y: the left side was 31.49°+0.60°, the right side was 30.46°+
1.56°; &: the left side was 6.32°+1.08°, the right side was 6.25°x1.11°. All data from left and right side by

the left side was

virtual surgery system showed no statistical difference (P>0.05).

accurately,

with no penetration into surrounding structure.

All sixteen screws located in lateral mass

Conclusions:  Atlantoaxial lateral mass screw

insertion assisted by the virtual surgical system is feasible and accurate.
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Table 1 Comparison between left and right side of

C1 lateral mass (xs)
T % fi TME PlE

(Atas)  (Left side) (Right side) (T value) (P value)
L1 9.82+0.76  9.16+0.85 1.966 0.086
L2 21.76+1.36  21.50+1.02 0.647 0.538
L3 17.78+1.67 18.22+1.60 -0.956 0.371
o 36.78+1.23  35.78+2.40 1.094 0.310
B 18.84£1.80 17.97+1.62 1.634 0.137
Y 31.49+£0.60 30.46+1.56 1.661 0.131
d 6.32+1.08  6.25+1.11 0.181 0.861
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Figure 1 a Screw insertion point b The distance between the inner border of transverse foramen and the inner wall
of the posterior arch of atlas (L1) ¢ The distance between screw insertion point and highest point of front border of
lateral mass (1.2) d The vertical distance between screw insertion point and highest point of front border of lateral mass
(L3) Figure 2 a The angle between perpendicular of screw insertion point and tangent of up border of lateral mass(a)
b Screw insertion point ¢ The angle between perpendicular of screw insertion point and tangent of inner border of
transverse foramen () d The angle between perpendicular of screw insertion point () Figure 3 Postoperative

reconstruction of the virtual surgical system, the screws inserted in specimens located in lateral mass. The screws did not

hurt adjacent tissue
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