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Abstract: [Objective] To explore the characteristics of the plantar pressure data of the patients with adolescent idiopathic scoli-
osis (AIS). [Methods] 56 AIS patients who were diagnosed from October 2015 to March 2017 in the East branch of the First Affiliat-
ed Hospital of Sun Yat—sen University divided into 3 groups, 18 cases in spinal lateral bending to right, 18 cases in spinal lateral
bending to left, 20 cases in type S who were thoracolumbar scoliosis. Another 19 healthy persons were as the control group. The left
and right foot pressure, half foot pressure and other biomechanical data were compared. The changes of the plantar pressure and the
Cobb angle were analyzed with the patients who wore orthopedic insoles. [Results] Compared with the control group, the mean pres-
sure of the left foot and the pressure of the left anterior half of the right bending group were less than those of the control group, and

the right half foot pressure were greater than those of the control group (P <0.017). To the left bending group, the mean pressure of
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right anterior half foot were less than those of the control group, and the right rear half foot pressure was greater than that of the con-

trol group (P <0.017). The pressure of the left anterior half foot of the S type scoliosis group was less than that of the control group.

To the right bending group, the left foot average pressure (44.7%+6.0% ) was significantly less than the average pressure of right foot

(55.4% = 6.0% ). There was no difference in bilateral plantar pressure of the left bending group, S type group and control group.

There was difference with the plantar pressure distribution in patients with only one curve after they wore orthotic insoles, but there

was no difference in patients with type S. There was no significant difference in the Cobb angle after the patients wearing the orthot-

ic insoles (P = 0.102). [ Conclusions ] The right and left foot pressure symmetry of the right bending patients is poor, but the left and

right plantar pressure in the patients with type S is symmetrical. The orthotic insole can be used to adjust the plantar pressure

distribution in patients with a single curved scoliosis (left or right) , but their effect on the patient’s spinal lateral curvature should be

further observed.

Key words: adolescent; idiopathic scoliosis; plantar pressure; orthopedic insole
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A: Plantar pressure test; B: Distribution of plantar pressure; C: Plantar pressure of S type group; D: Plantar pressure of left bending group ;

E: Plantar pressure of right bending group. L:left; R:right
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Fig.1 Plantar pressure test and result
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A : The front view of insoles ; B:The bottom view of insoles
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Fig.2 Examples of orthopedic insoles
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Fig.3 Plantar pressure with insoles
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Table 1 The general information of the subjects

[(n(%) orx+s]

variable Right bending group Left bending group S type group Control group FIx’ P
Agelyears 14.8 £3.0 15725 16.5+2.8 214 +1.2 27.323 <0.001
Gender

Female 9(50.0) 9(50.0) 13(65.0) 10(52.6) 1.210 0.751

Male 9(50.0) 9(50.0) 7(35.0) 9(47.4)
Weight/kg 47.6 +9.0 47.6 +11.9 47.8 8.7 549+ 8.8 2.721 0.051
Height/cm 157.2 £ 10.0 161.5£9.7 163.6 £ 7.4 1652 +7.4 2.921 0.040

x2 AEMEXRBERENSHBERSHT
Table 2 Analysis of plantar pressure distribution of different types of lateral bending (x+5,%)

Variable Right bending group  Left bending group S type group ~ Control group H P
Left foot pressure 44.7 £ 6.0 47.7+7.2 504 £ 4.4 50.0 £2.7 10.8 0.013
Right foot pressure 554 +6.0 52372 49.7 £ 44 50.0 £2.7 11.2 0.011
Anterior pressure of left foot 163 +£7.0 17.3£9.2 17.6 +7.8 2277+£32 10.0  0.018
posterior pressure of left foot 28.2 £ 10.6 304 +£9.2 32.8 £8.7 273+28 4.7 0.196
Anterior pressure of right foot 19.7+9.3 179 £ 7.6 18.8 +7.8 233+2.6 9.2 0.027
posterior pressure of right foot 35.7+12.0 344 +11.6 309 6.7 26.7 +3.7 12.1 0.007

No satisfy with variance analysis condition, used Kruskal-Wallis test. P < 0.05 means significant differences.
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Table 3 Comparison of plantar pressure between the test group and the control group

. Right bending Left bending S type
Variable
t P t P t P

Left foot pressure -3.426 0.002" -1.293 0.210 0.301 0.765
Right foot pressure 3.501 0.002" 1.293 0.210 -0.301 0.765
Anterior pressure of left foot -3.534 0.002" -2.361 0.028 -2.698 0.012"
posterior pressure of left foot 0.373 0.713 1.362 0.188 2.643 0.114
Anterior pressure of right foot -1.611 0.123 -2.833 0.010" -2.482 0.021
posterior pressure of right foot 3.058 0.006" 2.685 0.014" 2434 0.021

1) Significant at level of inspection a = 0.05/3 = 0.017.
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Table 4 Paired ¢ test of the plantar pressure in different groups

Variable n D-value/% SD of D-value/% t P
Right bending group 18
Left-right foot pressure -10.7 12.0 =-3.771 0.002"
Left-right Anterior foot pressure -33 8.2 -1.732 0.101
Left-right posterior foot pressure -7.4 17.6 -1.791 0.091
Left bending group 18
Left-right foot pressure -4.7 14.4 -1.373 0.188
Left-right Anterior foot pressure -0.7 5.9 -0.478 0.638
Left-right posterior foot pressure -4.0 13.7 -1.240 0.232
S type group 20
Left-right foot pressure 0.7 8.7 0.358 0.724
Left-right Anterior foot pressure -1.2 7.2 -0.717 0.482
Left-right posterior foot pressure 1.9 7.3 1.136 0.270
Control group 19
Left-right foot pressure 0.0 53 0.000 1.000
Left-right Anterior foot pressure -0.7 3.0 -0.946 0.357
Left-right posterior foot pressure 0.7 4.3 0.648 0.525

1) significant differences, P <0.01.
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Table 5 Plantar pressure distribution in AIS with orthopedic insoles

(x+s,%)

Left bending group(n=11) S type group (n=14)

Variable Right banding group(n=11)
Left foot pressure 498 +34
Right foot pressure 503 +34
Anterior pressure of left foot 23.6+3.5
Posterior pressure of left foot 26.2 +£3.6
Anterior pressure of right foot 23.1+£6.5
Posterior pressure of right foot 27.1£6.8

48.1 + 4.1 540+ 11.2
520 +4.1 482+ 7.1
224+72 200+5.2
25.7+75 31.8 +8.1
245+538 18.1+6.3
275+72 30.1 9.9
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Fig.4 Plantar pressure distribution in AIS with or without orthopedic insoles
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Table 6 Comparison of plantar pressure in different bending types AIS with or without orthopedic insoles
Variable D—-value SD of D-value ! P
Right bending group (n=11)
Left foot pressure -5.6 6.1 -2.997 0.013"
Right foot pressure 5.7 6.2 3.089 0.011"
Anterior pressure of left foot -8.82 7.7 -3.504 0.006"
Posterior pressure of left foot 2.5 11.6 0.703 0.498
Anterior pressure of right foot -6.2 10.3 -2.005 0.073
Posterior pressure of right foot 12.0 12.4 3.213 0.009"
Left bending group(n=11)
Left foot pressure -0.3 6.9 -0.132 0.898
Right foot pressure 0.3 6.9 0.132 0.898
Anterior pressure of left foot -3.9 7.3 -1.779 0.106
Posterior pressure of left foot 3.6 9.7 1.248 0.241
Anterior pressure of right foot -5.9 6.6 -2.986 0.014"
Posterior pressure of right foot 6.2 8.0 2.568 0.028"
S type group(n=14)
Left foot pressure -3.0 10.4 -1.079 0.300
Right foot pressure 0.9 7.6 0.424 0.678
Anterior pressure of left foot -2.8 6.83 -1.539 0.148
Posterior pressure of left foot 2.0 11.9 0.607 0.554
Anterior pressure of right foot -0.6 6.4 -0.336 0.742
Posterior pressure of right foot 1.4 7.1 0.752 0.466

1) significant differences , P<0.05
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