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The Effect of Neuromuscular Electrical Stimulation Combined with
Swallowing Rehabilitation Training on Swallowing Function, Surface
Electromyography and the Dynamic Degree of Hyoid Larynx Complex in
Patients with Dysphagia after Stroke*
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ABSTRACT Objective: To observe the effect of swallowing rehabilitation training combined with neuromuscular electrical
stimulation (NMES) on swallowing function, surface electromyography and the dynamic degree of hyoid larynx complex in patients with
dysphagia after stroke. Methods: 70 patients with dysphagia after stroke in our hospital from September 2018 to October 2020 were
selected. According to the parity of the mantissa of the inpatient number, the patients were divided into control group and experimental
group, 35 cases respectively. The control group only carried out swallowing rehabilitation training. The experimental group received
NMES treatment on this basis, both groups were treated for 2 courses. The swallowing function, surface electromyography, the dynamic
degree of hyoid larynx complex and quality of life in two groups were observed before and after treatment. Results: 2 courses after
treatment, the total effective rate of swallowing function improvement in the experimental group was higher than that in the control
group, and there was a significant difference between the groups (P<0.05). 2 courses after treatment, the duration of swallowing was
shortened and the maximum amplitude value was increased in two groups , and the duration of swallowing in the experimental group was
shorter than that in the control group, and the maximum amplitude of swallowing was higher than that in the control group (P<0.05). 2
courses after treatment, the hyoid bone displacement distance, hyoid bone displacement distance, thyroid cartilage displacement distance
and thyroid cartilage displacement distance increased in two groups, and the hyoid bone displacement distance, hyoid bone displacement
distance, thyroid cartilage displacement distance and thyroid cartilage displacement distance in the experimental group were greater than
those in the control group (P<0.05). 2 courses after treatment, the total score of SWAL-QOL in two groups was increased, and the total
score of SWAL-QOL in the experimental group was higher than that in the control group (P<0.05). Conclusion: NMES combined with
rehabilitation training in patients with dysphagia after stroke can effectively promote the improvement of their deglutition function,

improve the muscle strength of hyoid muscle group and quality of life.
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Table 1 Comparison of the effective rate of swallowing function between the two groups [n( % )]

Groups Recovery Improve Effective Invalid Total effective rate
Control group(n=35) 6(17.14) 14(40.00) 12(34.29) 3(8.57) 20(57.14)
Experimental group(n=35) 10(28.57) 21(60.00) 4(11.43) 0(0.00) 31(88.57)
x 8.741
0.003
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Table 2 Comparison of surface electromyography indexes between the two groups(xt s)

Duration of swallowing( s )

Maximum amplitude value( V)

Groups
Before treatment

2 courses after treatment

Before treatment 2 courses after treatment

Control group(n=35) 1.81+ 0.17 1.55+ 0.19* 325.50+ 26.97 528.70% 54.13*
Experimental group(n=35) 1.76+ 0.23 1.08+ 0.14* 324.22+ 25.44 722.09+ 61.29*
t 1.034 11.782 0.204 13.992
P 0.305 0.000 0.839 0.000

Note: compared with before treatment, * P<0.05.
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Table 3 Comparison of dynamic degree of hyoid larynx complex indexes between the two groups(x* s, mm )

Hyoid bone displacement

Hyoid bone displacement

Thyroid cartilage displacement Thyroid cartilage displacement

distance distance distance distance
Groups
Before 2 courses after Before 2 courses after Before 2 courses after Before 2 courses after
treatment treatment treatment treatment treatment treatment treatment treatment
Control group
(n=35) 12.23+ 2.31  15.67+ 3.36*  4.85% 1.60 6.62+ 1.74* 16.79+ 2.37 1991+ 3.98*  4.88% 0.92 7.04+ 1.28*
n=
Experimental
12.35+ 2.16  18.97+ 3.90* 481+ 1.52 8.92+ 1.69* 16.54+ 2.68  23.79+ 2.57*  4.94% 1.08 9.67+ 1.33*
group(n=35)
t 0.224 3.793 0.107 5.610 0.413 4.845 0.250 8.429
P 0.823 0.000 0915 0.000 0.681 0.000 0.803 0.000

Note: compared with before treatment, * P<0.05.
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Table 4 Comparison of total score of SWAL-QOL between the two groups(xt s, scores )

Groups

Before treatment

2 courses after treatment

Control group(n=35)

Experimental group(n=35)

t 0.216

P 0.830

126.38+ 21.40

125.35+ 18.47

167.73+ 25.71*
194.30+ 21.66*
4.676

0.000

Note: compared with before treatment, * P<0.05.
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