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Clinical Application of External Counterpulsation in the Treatment of Acute

Traumatic Brain Injury in Children*
CHEN Xiu-hua, TANG Liang”, DAI Yan-giong, CHEN Li, ZHOU Hui-yu
(Department of Rehabilitation, Shanghai Children's Hospital, Shanghai Jiao Tong University, Shanghai, 200062, China)

ABSTRACT Objective: To explore the effect of comprehensive rehabilitation therapy based on external counterpulsation on motor
function and activities of daily living (ADL) in children with hemiplegia after traumatic brain injury. Methods: From July 2015 to July
2017, 46 cases of post-traumatic hemiplegic children admitted to our department of neurosurgery were randomly divided into control
group and treatment group. The two groups were treated with routine rehabilitation and nursing, and the control group was treated with
conventional physical therapy (PT), and the patients in the treatment group were given a comprehensive rehabilitation treatment based on
external counterpulsation. After 1 and 3 months of treatment, the changes of the gross functional exercise (GMFM) score, the fine motor
function (FMFM) score and the daily living ability (ADL) score of the two groups were evaluated and compared. Results: After 1 and 3
months of treatment, the scores of GMFM and FMFM in the two groups were significantly higher than before the treatment(P<0.01),
while the GMFM and FMFM scores in the treatment group were significantly higher than those in the control group (P<0.01). The total
effective rate of ADL (the sum of effective and effective rate) of the two groups after one month was 90.48% and 76.19% respectively.
The treatment group was 95.24% and 85.71% after three months, and the treatment group was significantly higher than the control group
(P<0.05). Conclusion: The comprehensive rehabilitation therapy based on external counterpulsation was beneficial to the promotion of
ADL and GMFM partial transport of patients with hemiplegia after brain injury.
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Table 1 Comparison of the Baseline information between two groups

Therapy group Control group P value
Age” 4.14% 2.63 4.19% 2.69 0.91
Gender*
Male 13 10 0.55
Female 10 9
Disease course(week)” 3.10% 0.83 2.62+ 0.92 0.09
Hemiparalysis site*
Left hemiplegia 13 10 0.75
Right hemiplegia 10 9
GCS score” 8.52+ 2.56 8.67+ 2.22 0.85

Note: “age, disease course, MMSE comparison using the t test; *sex, lesion location, stroke type comparison using x* test; GCS: Glasgow coma scale.

There was no significant difference in age, gender, course of disease, hemiplegia, and GCS between the two groups (all p>0.05).
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Table 2 Comparison of the gross motor ability (GMFM) before and after treatment between two groups

Groups N Before treatment After treatment for 1 month  After treatment for 3 month
Therapy group 21 3.81% 1.06 22.48+ 2.67" 34.62+ 4.05°
Control group 21 3.67+ 0.97 16.14% 2.04° 26.10% 2.71%

P 0.91 0.06
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Table 3 Comparison of the fine motor performance (FMFM) before and after treatment between two groups

Groups N Before treatment After treatment for 1 month  After treatment for 3 month
Therapy group 21 5.19+ 537 14.90+ 6.10" 21.24+ 8.63°
Control group 21 424+ 4.16 12.95+ 5.57° 18.71% 6.50*
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Table 4 Comparison of the ADL efficacy after treatment for one month

Significantly Total efficiency
Groups N ) Effective Invalid Deterioration
effective (%)
Therapy group 21 8 11 2 0 90.48
Control group 21 4 12 5 0 76.19
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Table 5 Comparison of the ADL efficacy after treatment for three months

Significantly Total efficiency
Groups N ) Effective Invalid Deterioration
effective (%)
Therapy group 21 15 5 1 0 95.24
Control group 21 10 8 3 0 85.71
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