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Table 1 Comparison of general data between two groups
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AT . .
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Figure 2 Data acquisition of fNIRS
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Table 2 Comparison of overall functional connection

strength between two groups (%+s)

41 5 % MR T 8 i P iR
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P! 24 0.8040.32"

0 S IR 1) P<<0.05.
Note: Compared with the control group, 1) P<<0.05.
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Figure 3 Comparison of average functional connection strength based on ROI levels between two groups
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was 30% of the child's body mass, and it was gradually adjusted to fully support the child's own body mass. The combined interven-
tion group received gait induced FES in addition to the training of the BWSTT group. A low-frequency electronic pulse stimulator
was used to stimulate the common peroneal nerve and anterior tibialis muscle of the children, and the stimulation intensity was set at
the desirable movements of ankle dorsiflexion and valgus, and could be tolerated by the children, once a day, 20 minutes a time, five
days a week, lasting for eight weeks. Before and after treatment, D (standing) and E (walking, running and jumping) zones of the 88-
item gross motor function measurement 88 (GMFM-88) was used to assess the children's gross motor function; six-minute walking
test (60MWT) was used to assess walking function; physiological expenditure index (PCI) was used to evaluate walking efficiency;
and gait parameters of the children (such as stride length, stride width and stride speed) were analyzed. Results: Compared with that
before treatment, GMFM-D and GMFM-E scores, 6MWT, stride length and stride speed were significantly higher and PCI and stride
width were significantly lower in the three groups after treatment, and the differences were statistically significant (P<0.05). Com-
pared with the control group, GMFM-D and GMFM-E scores, 6MWT, stride length and stride speed were significantly higher, and
PCI and stride width were significantly lower in the BWSTT group and the combined intervention group after treatment, and the dif-
ferences were statistically significant (P<0.05). Compared with the BWSTT group, the GMFM-D, GMFM-E scores, 6MWT, stride
length and stride speed were significantly higher, and PCI and stride width were significantly lower in the combined intervention
group after treatment, and the differences were statistically significant (P<0.05). Conclusion: Gait-induced FES combined with BW-
STT can improve motor function, correct abnormal gait, and improve walking efficiency in children with SCP, which is recommended
for clinical application.

KEY WORDS spastic cerebral palsy; gait-induced functional electrical stimulation; body-weight supported treadmill training;
walking function; gait analysis
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ABSTRACT Objective: To explore the effect of contralaterally controlled neuromuscular electrical stimulation (CCNMES) on
brain functional connectivity of hemiplegic patients after stroke by functional near-infrared spectroscopy (fNIRS). Methods: A total
of 48 stroke patients with upper limb hemiplegia in the Rehabilitation Medical Center of Changzhou De'an Hospital from July 2021
to January 2022 were recruited and randomly divided into control group and observation group according to the computer-generated
randomization list, with 24 cases in each group. The control group received neuromuscular electrical stimulation (NMES). Two stim-
ulating electrodes were placed on the extensor side of the affected forearm to produce wrist extension, and the stimulation intensity
was set at a level that could produce maximum wrist extension without causing discomfort to the patient, with a rectangular pulse of
60 Hz, a pulse width of 200 ps, and a stimulation period of 15 s on and 10 s off. The observation group received CCNMES with two
surface electrodes and one reference electrode placed on the extensor side of the healthy forearm, and two stimulating electrodes
placed on the extensor side of the affected forearm to generate wrist extension. The intensity of stimulation on the affected wrist was
set that the affected wrist could be extended to the same extent with the maximum extension of the healthy wrist without causing
pain. The other stimulation parameters were the same as those of the control group, and the stimulation duration was 10 minutes in
both groups. In each task, the oxygenated hemoglobin (HbO,) in bilateral prefrontal cortex (PFC), primary motor cortex (M1) and
primary sensory cortex (S1) of stroke patients were measured by the 35-channel FNIRS, and the differences in overall functional
connectivity (FC) strength and mean FC strength based on region of interest (ROI) level between the two groups were analyzed.
Results: Compared with the control group, the overall connectivity strength of brain regions in the observation group was higher, the
FC in the contralateral primary motor cortex (cM1) and ipsilateral prefrontal cortex (iPFC), the cM1 and ipsilateral primary motor
cortex, and the intact primary sensory cortex (cS1) and iPFC were significantly higher, and the differences were statistically signifi-
cant (P<0.05). Conclusion: CCNMES can trigger the sensorimotor stimulation of the affected upper limb through the active move-
ment of the healthy upper limb, and induce the functional reorganization of the cerebral cortex in stroke patients with hemiplegia.
KEY WORDS stroke; hemiplegia; contralaterally controlled neuromuscular electrical stimulation; functional near-infrared spec-
troscopy; cerebral cortex
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