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Application Value of High-frequency Ultrasound in the Evaluation of
Peripheral Nerve Morphological Changes in Stroke Patients with Hemiplegia*
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(1 Department of Ultrasound Medicine, Huashan Hospital, Fudan University, Shanghai, 200040, China;
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ABSTRACT Objective: To study the use of high-frequency ultrasound on evaluating the morphological changes of peripheral nerves
in stroke patients with hemiplegia. Methods: From March 2019 to February 2021, 76 stroke patients with hemiplegia were included as the
research objects (research group), and 76 healthy volunteers were included as controls (control group). Detect the median nerve (MN) at
the transverse striae (MN1), pea bone level (MN2), hook bone level (MN3), 6 cm above the wrist transverse striae (MN4), and internal
epicondyle of the humerus by high-frequency ultrasound. The width (W), thickness (T) and cross-sectional area (CSA) of the upper 4 cm
(MNS5) and the midpoint of the humerus (MN6) at 6 sites, and the detection of the ulnar nerve (UN) at the cubital canal (UN1) , Cubital
canal outlet (UN2), cubital canal inlet (UN3), 6 cm above the inner epicondyle of the humerus (UN4), mid-point of the humerus (UN5), 8
cm below the inner epicondyle of the humerus (UN®6), 6 above the transverse crease of the wrist The W, T, and CAS values of § sites at
cm (UN7) and Guyon tube (UNS8) were compared. Results: There was no significant difference between the two groups of subjects in
gender, age, weight, height, BMI, and T value of MN at different sites detected by high-frequency ultrasound(P>0.05); The W values of 6
sites of MN detected by high-frequency ultrasound in the study group were significantly lower than those in the control group (P<0.05);
The CAS values of MN at MN4, MNS5 and MNG6 in the study group were significantly lower than those in the control group (P<0.05); The
W value of UN in the study group of patients with high-frequency ultrasound at UN1, UN3, UN4, UNS and UN65 was significantly lower
than that in the control group (P<0.05); the T value of UN at UN1 and UNG6 2 was significantly It was lower than the control group (P<O.
05); the CAS value of UN at the sites of UN3 and UNS52 was significantly lower than that of the control group (P<0.05). Conclusion:
High-frequency ultrasound evaluation can accurately obtain the thickness, width and cross-sectional area of the median nerve and ulnar
nerve at different detection sites in stroke patients with hemiplegia, which can be used to evaluate the morphological changes of
peripheral nerves in stroke patients with hemiplegia.
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Table 1 General information
Groups n Male (n) Age (year) Weight (kg) Height (m) BMI (kg/m?)
Control group 76 38 55.32+11.02 62.35+8.99 1.65+0.78 22.90+2.21
Research group 76 40 56.38+12.05 63.08+9.12 1.64+0.72 23.45+3.08
tiy? 0.762 0.928 0.834 1.355 0.212
P 0.415 0.105 0.318 0.089 0.824
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Table 2 Comparison of W values of different sites of MN detected by high-frequency ultrasound in the two groups of subjects(cm)

Groups n MNI1 MN2 MN3 MN4 MNS5 MN6
Control group 76 0.59+0.09 0.53+0.10 0.52+0.09 0.45+0.08 0.47+0.09 0.47+0.08
Research group 76 0.54+0.07 0.49+0.08 0.47+0.09 0.36+0.08 0.42+0.07 0.40+0.06

t 6.258 5.231 2.382 3.567 3.854 7.328

P <0.001 <0.001 0.031 0.003 0.001 <0.001
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Table 3 Comparison of T values of different sites of MN detected by high-frequency ultrasound in the two groups of subjects(cm)

Groups n MNI1 MN2 MN3 MN4 MN5 MN6
Control group 76 0.24+0.05 0.25+0.04 0.24+0.07 0.26+0.05 0.33+0.07 0.32+0.05
Research group 76 0.23+0.04 0.26+0.05 0.24+0.08 0.27+0.03 0.32+0.08 0.33+0.02

t 0.923 0.354 0.228 0.482 0.318 0.982

P 0.125 0.728 0.802 1.352 0.792 0.109
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Table 4 Comparison of CAS values of different sites of MN detected by high-frequency ultrasound in the two groups of subjects(cm?)

Groups n MNI1 MN2 MN3 MN4 MN5 MN6
Control group 76 0.11+0.03 0.10+0.04 0.10+0.02 0.08+0.02 0.12+0.03 0.12+0.02
Research group 76 0.10+0.02 0.09+0.02 0.10+0.03 0.07+0.01 0.10+0.02 0.10+0.02
t 0.801 1.949 0.838 3.899 7.113 9.827
P 0.234 0.054 0.302 <0.001 <0.001 <0.001
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Table 5 Comparison of W values of different sites of UN detected by high-frequency ultrasound in the two groups of subjects (cm)

Groups n UN1 UN2 UN3 UN4 UNS UN6 UN7 UNS
Control group 76 0.39+0.08 0.36+0.07 0.40+0.08 0.38+0.07 0.39+0.07 0.37+0.08 0.37+0.06 0.39+0.05
Research group 76 0.34+0.03 0.36+0.06 0.33+0.06 0.32+0.05 0.33+0.05 0.31+0.02 0.36+0.07 0.39+0.07

t 6.382 0.638 8.418 3.108 9.027 7.038 0.712 0.211

P <0.001 0.531 <0.001 0.004 <0.001 <0.001 0.628 0.937
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Table 6 Comparison of T values of different sites of UN detected by high-frequency ultrasound in the two groups of subjects(cm?)

Groups n UN1 UN2 UN3 UN4 UNS UN6 UN7 UNS
Control group 76 0.33+0.10 0.25+0.05 0.24+0.03 0.22+0.02 0.23+0.08 0.26+0.07 0.22+0.03 0.19+0.02
Research group 76 0.27+0.05 0.26+0.04 0.24+0.05 0.23+0.04 0.23+0.07 0.23+0.05 0.22+0.02 0.21+0.02

t 6.927 0.822 0.916 0.782 1.625 3.421 1.025 1.641
P <0.001 0.108 0.089 0.327 0.058 0.028 0.082 0.055
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Table 7 Comparison of CAS values of different sites of UN detected by high-frequency ultrasound in the two groups of subjects (cm?)

Groups n UNI1 UN2 UN3 UN4 UNS UN6 UN7 UNS
Control group 76 0.09+0.03 0.07+0.01 0.08+0.02 0.06+0.01 0.07+0.02 0.07+0.02 0.06+0.01 0.05+0.02
Research group 76 0.08+0.02 0.07+0.03 0.06+0.02 0.06+0.02 0.06+0.03 0.07+0.01 0.06+0.03 0.06+0.02

t 1.311 1.028 2.305 0.982 2.382 0.625 0.721 0.956

P 0.102 0.156 0.021 0.081 0.028 0.612 0.527 0.085
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