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Changes and related factors of cervical sagittal parameters after posterior atlantoaxial fusion/LIU
Shaogiang, HUANG Qingqi, QI Qiang, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29(4):
336-342

[Abstract] Objectives: To measure the changes of cervical sagittal parameters and evaluate the related fac-
tors after posterior atlantoaxial fusion. Methods: Eighteen patients (aged 25-72 years with mean age of
49.6+13.7 years) with atlantoaxial dislocation in Fuzhou Second Hospital Affiliated to Xiamen University be-
tween January 2015 and December 2017 were retrospectively analyzed. There were 8 males and 10 females

patients.  All patients with atlantoaxial dislocation underwent simple posterior reduction and C1-2 fixation.
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They were followed up for 5 to 17 months, with an average of 7.4+3.7 months. Cervical sagittal parameters
including CO-C2 angle, C2-C7 angle, CO-C7 angle, C1-C2 angle, C2-C7 SVA, T1S, NT and TIA were mea-
sured before surgery and at the last follow—up. Chi-square test was used to analyze the relationship of lower
cervical curvature lordosis and gender, age (bounded by 60 years old), preoperative T1S (bounded by 25°),
preoperative C2-C7 SVA (bounded by 15mm), preoperative TIA (bounded by 70°), preoperative C2-C7 angle
(bounded by 20°), preoperative CO—C2 angle (bounded by 20°), preoperative CO-C7 angle (bounded by 45°)
and postoperative C1-2 angle (bounded by 20°). At the last follow—up, the subaxial lordosis loss group (5
cases) included the patients whose postoperative C2—C7 angle was reduced, and the subaxial lordosis increase
group (13 cases) included the patients whose postoperative C2-C7 angle was increase. Logistic regression
analysis was applied to analyze the factors related to the postoperative loss of subaxial lordosis after posterior
atlantoaxial fusion. Results: The cervical sagittal parameters of preoperation and last follow—up were as follows
respectively:  CO-C2 angle 21.6°£16.4° and 28.3°%8.6°, (C2-C7 angle 15.3°+12.9° and 16.4°t11.1°, CO-C7
angle 36.8°+19.7° and 44.9°+13.2°, C1-C2 angle 12.4°+17.6° and 17.5°+7.3°, C2-C7 SVA 13.4x£14.7mm and
15.1+11.7mm, T1S 22.8°+8.2° and 23.5°%7.3°, NT 50.8°+9.5° and 51.9°%8.9°, TIA 73.6°t11.1° and 75.4°+
10.0°.  There was no significant difference between the preoperative and last follow —up cervical sagittal
parameters (P>0.05). The cervical sagittal parameters of preoperative and final follow—up between two groups
were compared, the preoperative C2—C7 angle of the subaxial lordosis loss group was bigger than the subaxial
lordosis increase group (27.6°+10.5° vs 10.5°£10.5°, P<0.05), but there was no statistical difference in other
parameters. Univariate chi-square analysis showed that reduction of subaxial lordosis after posterior atlantoaxial
fusion was associated with preoperative C2-C7 angle =20° (y’=4.923,P=0.026). However, Logistic regression
analysis showed that the preoperative C2-C7 angle =20° was not an independent risk factor (OR=0.147,P=
0.225). Conclusions: Loss of subaxial lordosis can occur after posterior atlantoaxial fusion, and preoperative
C2-C7 angle =20° is a risk factor of postoperative loss of subaxial lordosis.

[Key words] Atlantoaxial fusion; Subaxial lordosis; Cervical sagittal balance; Factor analysis
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C2-C7 sagittal vertical axis; T1S, T1 slope; NT, neck NT
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Table 2 Comparison of the cervical sagittal parameters

between two groups before operation

Pre—operation Final follow—up

Loss of Increase of Loss of Increase of
subaxial subaxial subaxial subaxial
lordosis ~ lordosis lordosis ~ lordosis
C?;fz 174:180 232:1637  262:108  29.1:8.17
C52 142:198 11841767 196:87 1672697
Cz(;§37 27.6:105 10.5:10.5  11.6£12.5 183:1047
C(g:§7 4481255 337:1720  37.8:14.1 47.6:1227
Sgi_(ri;) 566122 165:1497  164:17.0  14.6:9.97
{1§ 25.8+7.6  21.7+84Y 226115  23.9+557
?IT) 49490  513+1007  54.6:9.7  50.9+8.87
) 752:139 73081047 772108 747:10.17
@ P>0.05

Note: @Compared with Loss of subaxial lordosis, P>0.05

3

Table 3 Univariate analysis of correlation between

clinical factors and loss of subaxial lordosis

(n=5) (n=13) P
Loss of subaxial Increase of
lordosis subaxial lordosis
Gender 0.410
Male 3 5
Female 2 8
)
Age(years old) 0.648
<60 4
=60 1 4
T1S
Preoperative T1S 0.952
<25° 3 8
=25° 2 5
C2~C7 SVA
Preoperative C2—-C7 SVA 0.060
<I5mm 4 9
=15mm 1 4
TIA
Preoperative TIA 0.710
<70° 2 4
=70° 3 9
C2~C7
Preoperative C2—-C7 angle 0.026
<20° 1 10
=20° 4 3
C0~C2
Preoperative CO-C2 angle 0377
<20° 2 7
=20° 3 6
Co~C7
Preoperative CO-C7 angle 0255
<45° 2 9
=45° 3 4
C1~C2
Postoperative C1-C2 angle 0.137
<20° 2 10
=20° 3 3
4

Table 4 Multivariate analysis of correlation between

clinical factors and loss of subaxial lordosis

OR P 95%CI of OR
C2~C7 SVA
Preopeaiive G3.C7 SVA 0.147 0225  0.007-3.264
C2~C7
Preopeciive C2-C7 angle 9.138  0.143  0475-175.879
C1~C2 0012 0268 0.365-148.158

Postoperative C1-C2 angle
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Figure 2 Atlantoaxial dislocation(Type

vical spine show that the C2-C7 angle was 8° ¢,

), female, 51 years old a, b Lateral and open—-mouth view radiographs of cer-

d Flexion—extension radiographs of cervical spine indicated a partially

reducable dislocation of the atlantoaxial joint e, f CT scan of the cervical spine also indicated the atlantoaxial dislocation

g One month after operation,

and the C2-C7 angle was 8° h Seven months after operation,

subaxial lordosis and the C2-C7 angle was 2°

lateral radiograph of cervical spine showed that the dislocation had been fully

reduced,

lateral radiograph of cervical spine showed the loss of
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