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A comparative study on the safety of atlantoaxial pedicle screw placement between free—hand tech-
nique and personalized 3D template technique in patients with atlantoaxial instability/YUAN Zhenshan,
HU Yong, DONG Weixin, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(11): 961-968

[Abstract] Objectives: To compare the accuracy of traditional screw placement technique and improved per-
sonalized template assisted screw placement technique in the treatment of atlantoaxial instability. Methods:
From June 2011 to July 2017, 56 patients (male 33, female 23) with atlantoaxial instability were analyzed
retrospectively. The average age was 56.8+8.9 years(36—71 years) for male and 54.5+10.8 years (33-72 years)
for female. The follow—up time was 14-26 months(19.4+4.1 months). A total of 30 patients underwent tradi-
tional posterior atlantoaxial pedicle screw internal fixation and fusion (control group), while the other 26 pa-
tients underwent atlantoaxial pedicle screw internal fixation and bone fusion assisted by personalized pointing
and drilling template(test group). The pointing template of atlas and axis are designed with handrails. Three
days after operation, all patients underwent CT reexamination to evaluate the safety of screw placement in at-
las and axis, and the screw position was categorized into four grades: grade 0, the screw was completely lo-

cated in the pedicle; grade 1, in the cross section or sagittal plane, the screw penetrated the osseous cortex
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<50%; grade 2, in the cross section or sagittal plane, the screw penetrated the osseous cortex >50%; grade
3, the screw completely penetrated the osseous cortex. Grade 0 was set as safety, and grade 1-3 was set as
risk. The safety rate of screws, operation time, the times of intraoperative fluoroscopy and the amount of in-
Results: there were 48

traoperative hemorrhage were compared between the two groups. As for C1 screw,

screws of grade 0, 7 screws of grade 1, 2 screws of grade 2 and 1 screw of grade 3 in the control group,

while 49 screws of grade 0, 2 screws of grade 1, 1 screw of grade 2 and 0 screw of grade 3 in the test

group. There was no statistically significant difference (P>0.05) in each grade of screw classification between
the two groups at Cl level. As for C2 screw, 53 screws of grade 0, 6 screws of grade 1, 1 screw of grade 2
and O screw of grade 3 in the control group, while 48 screws of grade 0, 2 screws of grade 1, 0 screw of
grade 2 and O screw of grade 3 in the test group. There was no statistically significant difference in each
grade of screw classification between the two groups at C2 level (P>0.05). Significant statistical difference
between the two groups was found in the safety rate of screws (P=0.019). For the control group and the test

the average operation time was 109.2+17.1min and 115.2+16.6min respectively, with significant

group,
differences(P=0.009), and the average number of fluoroscopy was 12.50+1.95 and 6.85+2.44 respectively, with
significant differences (P<0.0001).

group and 160.3+£135.4ml in the double guide plate group,

The average intraoperative hemorrhage was 198.1+108.3ml in the control
with no significant difference between the two

groups(P=0.216). All cases obtained fusion after posterior atlantoaxial approach operation at the last follow up.

Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.11

Conclusions:
times of X-ray fluoroscopy,

screw placement in clinics.

Improved personalized template assisted screw placement technique can effectively reduce the

and it can be more accurate than free—hand technique in atlantoaxial pedicle

[Key words] Personalized; 3D printing; Atlanto—axial; Pedicle screws
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Figure 1 Design of the guide plate
a—c cervical CT showed that type 2

odontoid fracture involved the artic-
m @ ular surface on one side d-g Im-
ages of consecutive sections were
used to ensure the safety of planned atlantoaxial pedicle screw channel h—k Double guide plate design of atlantoaxial

pedicle screw
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Figure 2 The use of guide plate in surgery a Pointing guide plate of atlas is deployed on the corresponding bone
surface to establish the entry point b Fix the drilling guide plate of atlas on the corresponding bone surface to establish
the screw trajectory ¢ Use a Kirschner wire to fix the guide plate of atlas on one side d Confirm position of K wire
under the guidance of guide plate of atlas radiologically e Fixed —point guide plate of axis is deployed on the
corresponding bone surface f Fixed —point guide plate of axis is deployed on the corresponding bone surface g The
Kirschner wire was left to fix the guide plate of the axis on one side h The position of K wire guided by the guide

plate of the axis was determined by fluoroscopy during operation
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Figure 3 CT+3D reconstruction of the cervical spine to determine the position of atlantoaxial pedicle screw a The

pedicle screws on both sides of the atlas are grade 0, the screws on both sides were completely positioned in the
osseous nailway b The red arrow refers to grade 1, less than 50% of the left screw penetrated the cortex near the
spinal canal ¢ The red arrow refers to grade 2, more than 50% of the left screw penetrated the cortex near the
vertebral artery d The red arrow refers to grade 3, The right screw completely penetrated the cortex into the vertebral
canal e The two sides of the axis were grade 0, the screws on both sides are completely positioned in the osseous
nailway f The red arrow refers to grade 1, less than 50% of the left screw penetrated the cortex near the vertebral

arlery g The red arrow refers to grade 2, more than 50% of the left screw penetrated the cortex near the vertebral

artery
*1 HMARRHEREESRIEZSTNEZER
Table 1 Comparison of atlantoaxial posterior pedicle screw deviation between the two groups
Atlas Axis
Xf B2 (n=58) WAL (n=52) XJ B2 (n=60) ML (n=50)
Control group Test group Control group Test group
Kt (n) HOrI (%) it (n) Tor (%) Kot (n) (%) K (n) 431 (%)
Number Percent Number Percent Number Percent Number Percent
0% Grade 0 48 82.8 497 94.3 53 88.3 480 96
1% Grade 1 7 12.1 20 3.8 6 10 20 4
2% Grade 2 2 3.4 v 1.9 1 1.7 ov 0
3% Grade 3 1 1.7 ov 0 0 0 0 0

D50 4L A P>0.05
Note: (DCompared with control group, P>0.05
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Table 2 Comparison of general conditions

Xt B 4] (n=30) WAL (n=26)

Control group Test group
FARM ] (min) 109.2217.1 115.2:16.6"
Operation time
BULL(K) 12.50+1.95 6.85+2.447
Times of fluoroscopy e R
AR o #ll (m) 198.14108.3 160.3+135.4%
Blood loss

1. (D53 IR4L 4 P<0.05;@) 534 JR41 L 4% P>0.05
Note: @C()mpared with control group, P<0.05; @C()mpared with
control group, P>0.05
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