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Factors affecting spinal development in children with spastic cerebral palsy // JIANG Yu, LIU Gang, XU Lin, REN Jing—pei, HU
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Abstract: [Objective] To explore the factors affecting spinal development in children with spastic cerebral palsy. [Methods] A total of

92 patients with spastic cerebral palsy admitted to our hospital were included into this study to observe the spinal development. Univariate
comparison and multiple regression analysis were used to search the factors related to spinal development. [ Results] Among 92 children, 55
(59.8%) were sagittal balance, whereas the remaining 37 (40.2%) were found sagittal spinal imbalance. Regarding to univariate comparison,
the imbalance group proved significantly greater than the balance group in terms of deviation of sagittal vertical axis (SVA) [(8.2+2.5) cm vs
(2.6x1.5) ¢cm, P<0.001] and lateral displacement of femoral head (migration percentage, MP) [(41.8+17.3)% vs (38.3+19.3)%, P<0.001], while
the incidence of epilepsy in the unbalanced group was significantly lower than that in the balanced group [case (%), 0 (0.0) vs 6 (10.9), P=
0.038]. There were no significant differences in age, sex, gestational age, birth weight, walking time, number of paralyzed limbs, GMFCS
score, weight, height, BMI and Al between the two groups (P>0.05). As consequence of paired correlation analysis, the absolute value of SVA
was significantly positively correlated to sex (r=0.231, P=0.027), strabismus (r=0.209, P=0.045), GMFCS scale (r=0.239, P=0.022), MP value
(r=0.226, P=0.030), Al value (r=0.217, P=0.038). In addition, multiple linear regression analysis showed that GMFCS scale, gender and Al
value were factors related to absolute value of SVA (P<0.05), with a regression equation of Y==-57.715+12.314GMFCS scale +29.204 gender
+1.965A1. [Conclusion] As findings of this study, the GMFCS scale, Al value, MP value, sex and strabismus impact spinal development of
children with spastic cerebral palsy, and GMFCS grade, sex and Al value might comprehensively predict spinal SVA value of cerebral palsy.
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Table 1. Univariate comparison between the imbalance group
and the balance group

FAH P

b (n=37) (nss)
AR (Y, X ) 10.2+4.7 11.0£5.4  0.495
TR (1, Bi) 8/29 18/37  0.246
Jifils (), % £5) 33.6+4.6 333+5.1  0.643
HERE (kg, % +s) 2.6+0.7 24408 0336
RIRTTERE] (%, % ) 22+1.3 2.6£1.5 0285
B IEL (191, 1/2/3/4) 0/26/5/6 1/37/12/5  0.481

GMFCS ¥¥-4% (141, 1/2/3/4/5) 0/9/11/10/7 ~ 2/19/13/18/3 ~ 0.175

KT (kg, % +s) 35.0+19.8 36.4+16.9  0.449
B (cm, ¥ ) 13542244  137.7+22.1  0.630
BMI (kg/m’, X +s) 18.0+4.1 18.1x4.2  0.481
P (151 (%)] 0(0.0) 6(10.9)  0.038
R[] (%)] 11 (29.7) 9(16.4)  0.136
SVA ZiXHA (cm, 7 +s) 8.2+2.5 2.6+1.5  <0.001
MP (%, % +s) 41.8+17.3 38.3+19.3  <0.001
AL(°, % s) 18.345.5 17.7#49 0279
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Table 2. Pairwise correlation analysis between absolute value

of SVA and other factors in 92 CP children

£z ri PH
iy 0.037 0.724
P 0.231 0.027
53 -0.078 0.457
AR 0.005 0.962
AT TEAR RS -0.067 0.527
LBl T -0.009 0.931
A TR -0.175 0.095
RHIAF L 0.209 0.045
GMFCS 141 0.239 0.022
E 0.066 0.531
i 0.016 0.878
BMI 0.026 0.806
MP 0.226 0.030
Al 0.217 0.038
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Table 3. Results of multiple linear stepwise regression analysis of other factors

F A mIEEY 9 PrifiiR SE TR ATIEEY 4 tfl PAH
B -57.715 22510 - -2.564 0.012
GMFCS 4344 12314 4211 0.286 2.925 0.004
PE5 29.204 9.818 0.291 2.974 0.004
AL{E 1.965 0.834 0.227 2.355 0.021

B BEARIE . la SVA MR ks B
1b: MP{EI R A ER; 1o ALENE AR SR,

Figure 1. Imaging measurement method for the 92 patients.
la: SVA measurement; 1b: MP value measurement; lc: Al

measurement.
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