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The Pitch Perturbation of Knee Joint Sounds according to Angle movement

AN, LG AR, AN, AT
Keo-Sik Kim, Dae-Young Yoon, Jeong-Hwan Seo, Kyeong-Seop Kim and Chul-Gyu Song

Abstract - In this study, we have evaluated and classified arthritic pathology using the auscultation of knee joint
sound. Six normal persons and 11 patients with knee problem were enrolled. Six patients of Group ! needed an
orthopeadic surgery because of the ruptured wounds of meniscus or ACL{Anterior Cruciate Ligament) and 5 patients of
Group 2 diagnosed as osteoarthritis. Subjects were taken knee flexion and extension being seated in a chair for 20
seconds which repeated 3 times. Also subjects stood up and sit down repeatedly in the same way. After the movement
of knee was divided into 18 degrees, the pitch perturbation according to partial degrees was analyzed and the
DTW(Dvnamic Time Warping) method was applied for normalizing a time-axis and unpaired t-test was used for
statistic results among groups. As a result, the amplitude and frequency perturbations of group 2 was higher than group
1(p<0.05) and showed a characteristic ‘w-shape’ in angle-amplitude graph. These results suggest that the analysis of
knee joint sound might assist in early diagnosis of knee joint disease.
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