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Table 1 Comparison of general data between two groups
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Table 2 Game-based integrative neuromuscular training program
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FIERERJE MU 280 B 0 v, 2 R A G2 & Y (P<0.05)., W34,

*3 24RITRIE TE RMS L& (wts) Y
Table 3 Comparison of RMS of lower extremity between two group before and after treatment (x+s) Y
2 5 % I 1] JIH 26 L JBea Sk eI M
o 17 Ebigif] 20.65+7.38 15.40+4.47 18.87+6.80 23.24+5.99
- BRI R 18.09+7.42Y 13.2344.91" 16.94+5.48" 19.89+6.67"
R 17 bigif] 19.70+7.30 15.54+5.15 18.1347.70 23.47+10.98
RITIE 13.4943.93V% 9.8243.39"% 11.94+5.06V% 12.59+£7.479%

W HIRITIT AR, 1) P<0.05; 5 %HREL H#,2) P<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
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Table 4 Comparison of muscle strength of lower extremity between two groups before and after treatment (x+s) N
M B I e I i Jed JL JREA R I R i JUL
Ay 17 BITHT 61.52419.38  45.65+12.46  45.01+12.24  59.63+13.61 41.287.45  52.33+14.88
RIS 83.58420.76"  59.00+18.30" 54.66414.35" 74.98+17.56"  49.82+11.91" 64.81420.97"
. BITHT 61.30418.34  46.49+16.82  45.66416.64  58.06+19.52 41.94+10.37 52.77+13.45
WeH 17

JRITIR  98.51£21.64V% 77.65420.27V% 68.62+24.01V? 91.29426.78"% 53.92+12.99" 84.24421.13"%

0 SIRYTET LA, 1) P<<0.05; 5%t IE4H i ,2) P<<0.05.

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.

3.3 24BN GMFM-88.BBS it/ Hl 10MWT
Heie

ERITRT R 2 47597 J5 GMFM-88 D \E X 1
43, BBS PF43 AT 1OMWT 4B 8 7t i, 22 7 ¥ HoAA 4t

2 L (P<0.05)., S5XFRRA 0, R4 R
GMFM-88 D X 143 . BBS V-3 3 WA I 01 15, 22 % 44
A3 X (P<0.05), WS,

x5 24877 A5 GMFM-88.BBS iF4 #110 MWT LL % (+s)
Table 5 Comparison of GMFM-88,BBS scores and 10MWT between two groups before and after treatment (x+s)

GMFM-881F43 /4%

41 51 % s 7] DX — BBS #F45/ 4 10MWT/(m/min)
— e WG T 27.65+2.29 44.47+7.12 33.704+3.70 34.42+4.81
o WITR 31.47+3.06" 47.71+6.93Y 36.12+3.48" 37.624+4.41"
o e BITRT 27.5942.55 44.41+9.87 33.59+3.82 34.924+5.99
b= 34.59-+2.321% 51.94-+10.56" 40.65+2.962 39.14+7.72Y

I HIRTAT IR, 1) P<0.05; 5% HRAT AL, 2) P<<0.05,

Note: Compared with that before treatment, 1) P<0.05; compared with the control group, 2) P<0.05.
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Effects of Game—Based Integrative Neuromuscular Training Combined with Conventional
Rehabilitation on Children with Spastic Hemiplegia
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ABSTRACT Objective To observe the effects of game-based integrative neuromuscular training (INT) combined with conven-
tional rehabilitation on children with spastic hemiplegia (SH). Methods A total of 40 children with SH receiving rehabilitation
treatment in the Department of Rehabilitation of Children's Hospital Affiliated to Shandong University from January to June 2023
were randomly divided into control group and experimental group using the random number table method, with 20 cases in each
group. During the course of the treatment, three cases in the control group dropped out due to early discharge, one case dropped out
due to botulinum toxin injection and two cases dropped out due to early discharge in the experimental group. Finally, 17 cases were
included in each group. The control group received conventional rehabilitation treatment (occupational therapy, paraffin therapy, and
low-frequency pulsed electrical stimulation) and conventional motor training (muscle strength training, joint range of motion train-
ing, balance training and gait training), 20 minutes each item, once a day, five times a week for 12 weeks. The experimental group re-
ceived game-based integrative neuromuscular training in addition to the the conventional rehabilitation treatment of the control
group, including strength training, speed and agility training, dynamic stability training, plyometric training, core stability training,
20 minutes a time, once a day, five times a week for 12 weeks. Before and after treatment, BioNeuro biofeedback instrument and FI-
excomp Infiniti System surface electromyography analysis system were used to measure and calculate the root mean square (RMS)
values of the quadriceps, hamstrings, gastrocnemius and adductor muscles on the affected side under passive stretching; Microfet2
handheld muscle strength tester was used to measure the muscle strength of the hip flexors, hip extensors, knee flexors, knee exten-
sors, ankle dorsiflexors and ankle plantar flexors on the affected side; Gross Motor Function Measure 88 (GMFM-88) scores in di-
mensions D and E were used to evaluate the gross motor function; Berg Balance Scale (BBS) was used to evaluate the balance func-
tion; 10-meter walk test (10MWT) was used to evaluate the walking ability. Results (1) Lower limb RMS: compared with those be-
fore treatment, the RMS values of the hamstrings, quadriceps, gastrocnemius and adductor muscles in the affected limb under pas-
sive stretching decreased significantly in both groups after treatment, and the differences were statistically significant (P<0.05).
Compared with the control group, the RMS values of the hamstrings, quadriceps, gastrocnemius and adductor muscles in the affected
limb were significantly lower in the experimental group after treatment, and the differences were statistically significant (P<0.05).
(2) Lower limb muscle strength: compared with that before treatment, the muscle strength of the hip flexors, hip extensors, knee flex-
ors, knee extensors, ankle dorsiflexors and ankle plantar flexors in the affected limb in both groups increased significantly after treat-
ment, and the differences were statistically significant (P<0.05). Compared with the control group, the muscle strength of the hip
flexors, hip extensors, knee flexors, knee extensors and ankle plantar flexors in the affected limb were significantly higher in the ex-
perimental group after treatment, and the differences were statistically significant (P<0.05). (3) Scoring of GMFM-88, BBS and
10MWT: compared with those before treatment, the GMFM-88 scores in dimensions D and E, BBS score, and 10MWT in both
groups after treatment increased significantly, and the differences were statistically significant (P<0.05). Compared with the control
group, the GMFM-88 score in dimension D and BBS score in the experimental group were significantly higher after treatment, and
the differences were statistically significant (P<0.05). Conclusion Game-based integrative neuromuscular training can effectively
reduce the muscle tone of the lower limbs in children with SH, improve lower limb muscle strength, gross motor function, and
balance function, which is worthy of clinical promotion.

KEY WORDS spastic hemiplegia; integrative neuromuscular training; sports games; motor function; balance function; walking
function
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