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Application of improved U-Net deep network in quantitative evaluation of median nerve entrapment in
carpal tunnel syndrome CAI Ye-hua,CHENG Yi,SHAO Jie,et al.Department of Ultrasound, Huas-
han Hospital,Fudan University,Shanghai 200040, China

[Abstract] Objective: To quantitatively evaluate the ultrasonic images of median nerve in carpal
tunnel syndrome (CTS) using improved U-Net deep network learning,to determine the convolutional
neural network model based on the improved U-Net deep network learning and to explore its applica-
tion value in the quantitative evaluation of median nerve entrapment in carpal tunnel syndrome.Meth-
ods: A total of 213 patients with median nerve entrapment in carpal tunnel syndrome confirmed by
electromyography and 104 healthy volunteers were collected.60 of 213 cases of median nerve entrap-
ment were bilateral. Ultrasonography was performed on 317 subjects,and totally 377 groups of median
nerve images were obtained by preserving the images in the carpal tunnel. The images of 377 groups
were outlined by physicians who specialize in musculoskeletal ultrasound. The convolution neural net-
work model based on the improved U-Net deep network learning was applied to segment the com-
pressed median nerve ultrasonic images of carpal tunnel syndrome,and quantitative analysis was per-
formed to extract the radiomics quantitative characteristics from the transverse and longitudinal medi-
an nerve ultrasonic images.Results; The improved U-Net deep network could identify and segment me-
dian nerve well. The improved U-Net deep network could quantitatively represent the echo reduction of
the median nerve in CTS,and the differences of regional light and dark parameter A,light and dark pa-

rameter I,contrast light and dark parameter RI, texture parameter Homo, and texture heterogeneous
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parameter cont were statistically significant (P =0.000).Conclusion; The improved U-Net model per-

forms well in the automatic segmentation of median nerve ultrasonic images,and can quantitatively an-

alyze the gray scale and the uniformity of nerve texture in the case of median nerve entrapment in

carpal tunnel syndrome.

[Key words] U-Net deep network; Nerve segmentation; Carpal tunnel syndrome; Median nerve

entrapment; Ultrasonography
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