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Relationship between the gross motor function classification system and hip and lumbar spine development in children
with spastic cerebral palsy

LIU Gang,LIU Li , XU Lin ,MA Chao ,DENG Bo-wen , JIANG Sheng-yuan,Y U Rui-qin ,ZHA O Yi,MU Xiao-hong(Dongzhimen
Hospital of Beijing University of Traditional Chinese Medicine ,Beijing 100010, China)

ABSTRACT Objective To investigate the relationship among the gross motor function classification system (GMFCS )and
the development of hip joint and lumbar spine in children with spastic cerebral palsy. Methods The clinical data of 125 chil-
dren with spastic cerebral palsy admitted from January 2018 to July 2021 were retrospectively analyzed. There were 85 males and
40 females, aged from 4 to 12 years old with an average of (8.4%£2.9) years. According to GMFCS , the patients were divided into
grade I , Il , Il and IV groups. There were 27 cases in grade I group,40 cases in grade Il group,35 cases in grade Il group and
23 cases in grade IV group. The migration percentage (MP) , central edge angle (CE ) ,neck-shaft angle (NSA ) , acetabular index
(Al) were measured by the radiograph of pelvis,abnormal parameters were selected to evaluate the relationship between dif-

ferent GMFCS grades and hip joint development. Lumbar sagittal Cobb angle ,lumbar sacral angle, lumbar lordosis index and
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apical distance were measured by lateral lumbar radiographs to evaluate the relationship between different GMFCS grades and
lumbar spine development. Results () Among the 125 spastic cerebral palsy children ,there were 119 cases of pelvic radio-
graphs that met the measurement standards. In the four groups with grade I , I , Il , IV ,MP was (22.72+3.88), (26.53+4.36),
(33.84+4.99) ,and (49.54+7.87)% ,CE was (30.10£6.99) °, ( 22.92+4.19) °, ( 17.91£5.50) °,and (-0.70+£17.33)°,Al was
(16.41£2.77) °, (20.46+4.63) °, (23.76+5.10) °,and ( 29.15+7.35)°,respectively, there were significant differences between
the two comparisons (P<0.05). And the higher GMFCS grade,the greater MP and Al,and the smaller CE.The NSA was
(142.74+10.03) °, (148.66+9.09) °, (151.66x10.52) °,and (153.70+8.05)° in four groups with grade I , I , Il , IV, respec-
tively. The differences between the two comparisons of the GMFCS grade I group and the other three groups were statistically
significant (P<0.05). NSA of GMFCS I group was significantly lower than that of the others, there was no significant difference
among other groups (P>0.05). @ Among the 125 spastic cerebral palsy children, there were 88 cases of lumbar spine radio-
graphs that met the measurement standards. (3 The lumbar sagittal Cobb angle was (32.62+11.10) °, (29.86+9.90) °, (31.70+
11.84) °,and (39.69+6.80)° in the four groups with grade I , Il , Il , IV ,respectively ; GMFSS of grade IV group was signifi-
cantly higher than that of other three groups , there was significant difference between the two comparisons (P<0.05) ;there were
no significant differences between other groups (P>0.05). In the four groups with grade I , Il , Il , IV ,the lumbosacral angle
was (31.02+£9.91) °, ( 26.57+£9.41) °, (28.08+8.56) °,and ( 27.31+11.50)° ,the lumbar lordosis index was (4.14+12.89),
(8.83+13.53), (13.00£11.78) ,and (10.76+9.97) mm,the arch apex distance was (9.50+6.80), (6.68+3.20), (7.16+4.94),
and (6.62+4.13) mm, respectively,there were no significant differences between the two comparisons (P>0.05). Conclusion
(DIn children with GMFCS grade I =1V ,the higher the GMFCS grade ,the worse the hip develops. 2 Children with GMFCS

grade -1V may be at greater risk for lumbar kyphosis.
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x1 HxXhBRESR)L GMFCS 5 Rk (2~12 %)
Tab.1 The Chinese version of GMFCS for cerebral palsy
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Tab.2 Comparison of general data of children with spastic
cerebral palsy among the GMFCS grading groups

4 51/ ) )

5 %5/ 1) (%) %{7 AR (xs )/ %
GMFCS- T %41 27(21.6) 21 6 9.6+2.5
GMFCS- T .41 40(32.0) 24 16 8.142.9
GMFCS- %41 35(28.0) 27 8 8.1+2.8
GMFCS-IV %411 23(18.4) 1310 8.2+3.0
o 1 =5.100 7=5.846
P 0.166 0.119
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Tab.3 Comparison of hip parameters of children with spastic cerebral palsy among GMFCS grading groups(x+s)

2151 151 %% MP/% CE/° NSA/° Al/e
GMFCS- 1 241 27 22.72+3.88 30.10+6.99 142.74+10.03 16.41+2.77
GMFCS- 1T 241 40 26.53+4.36 22.92+4.19 148.66+9.09 20.46+4.63
GMFCS- 1 241 35 33.84+4.99 17.91£5.50 151.66+10.52 23.76+5.10
GMFCS-1V 241 23 49.54+7.87 —0.70+17.33 153.70+8.05 29.15+7.35
6 56 (8 7=84.351 7=69.755 F=6.593 7=53.599
PA{a 0.000 0.000 0.000 0.000
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Fig.1 Orthotopic pelvic radiographs of typical cases in each GMFCS grading groups 1a. An 8-
year-old boy of spastic cerebral palsy with GMFCS grade | ,which had a risk of left hip dislocation
with MP of 26.9%  1b. A 5-year-old boy of spastic cerebral pals with GMFCS grade Il ,which had a
risk of right hip dislocation with MP of 30.1% 1c. A 4-year-old girl of spastic cerebral palsy with
GMFCS grade Il ,the left hip MP was 38.1% and the right hip MP was 36.8% ,with bilateral hip
subluxation 1d. A 6-year-old boy of of spastic cerebral palsy with GMFCS grade IV ,the right hip
MP was 52.7% and left hip MP was 48.3% , with right hip total dislocation and left hip subluxation
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Tab.4 Comparison of lumbar spine parameters of children with spastic cerebral palsyamong GMFCS grading groups (x+s)

415 %% JEAE O IR Cobb £/° 31V Ve JEEEAE 1™ 4 2 /mm 5 TR /mm
GMFCS- | 241 27 32.62+11.10 31.02+9.91 4.14+12.89 9.50+6.80
GMFCS-1II % 41 40 29.86+9.90 26.57+9.41 8.83+13.53 6.68+3.20
GMFCS- I %% 41 35 31.70+11.84 28.08+8.56 13.00+11.78 7.16+4.94
GMFCS-IV g¢ 41 23 39.69+6.80 27.31x11.50 10.76£9.97 6.62+4.13
6 58 {E F=3.043 F=0.883 F=5.876 7=1.256
P{a 0.033 0.453 0.118 0.740
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2 %% GMECS 4y 9 4 380 55 ) f) R AN 137 X 26 - 2a. 55,8 % ,GMFCS T %, HEMERT 5%k 4.3 mm  2b. 5,8 % ,GMFCS 1T %%, EHE R ™Y
EET T mm  2¢ % ,6 % ,GMFCS M4, IEHERTMFE AL 159 mm  2d. 4,8 % ,GMFCS IV 4, IEHEFi ™ 35 %% 20.6 mm
Fig.2 Lumbar lateral X-rays of typical cases in each GMFCS grading groups  2a. An 8-year-old boy of spastic cerebral palsy with GMFCS grade I and

lumbar lordosis index of 4.3 mm  2b. An 8-year-old boy of spastic cerebral palsy with GMFCS grade Il and lumbar lordosis index of 7.7 mm  2¢. A 6-year-

old girl of spastic cerebral palsy with GMFCS grade Il and lumbar lordosis index of 15.9 mm  2d. A 8-year-old girl of spastic cerebral pals with GMFCS

grade IV and lumbar lordosis index of 20.6 mm
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