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Diagnosis of Rotator Cuff Tear Based on Ultrasonic Radio-Frequency Signals

XU Dahua', SONG Renjie?, TU Juan®?, ZHANG Dong?, HE Yubing', LU Qian'

(1. Department of Ultrasound, Jiangsu Province Hospital of Chinese Medicine, Affiliated Hospital of Nanjing University of Chinese
Medicine, Nanjing,210029, China;2. Key Laboratory of Modern Acoustics, MOE, School of Physics, Nanjing University, Nanjing,
210093, China)

Abstract: Rotator cuff tear is a kind of frequently-occurring disesae, and ultrasonography is the prefferred
examination method for the disease, but the organization of hematoma in the nidus leads to false-negative in
most cases. A new nonlinear approach based on statistical analysis of ultrasound radio-frequency (RF)
signals 1s developed for identifying the lesion to improve the diagnostic accuracy. Firstly, the raw RF data
is scanned and saved in the second harmonic mode, then the region of interest (ROT) and reference region
(RR) are selected in one frame by applying the band-pass filter. The root-mean-square value of second
harmonic in one or more cycles within ROI and RR are calculated and compared by Kolmogorov-Smirnow
test for the p-value.The relative p-value is estimated by comparing the ROI and RR. The proposed method
solves the problems of high subjectivity in identifying complex tissue and requisiting rich clinical experience
in the ultrasound examination with accurate measurement and easy implement.
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