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To establish an objective evaluation method for implant insertion, the
hammering sound during the total hip arthroplasty was analyzed. As a results, following findings
were identified. 1) a normalized sound pressure, 2) the femoral morphology influencing on the
hammering sound, 3) the characteristics of hammering sound related to the post-operative stem
subsidence, 4) the possibility of judgement by artificial intelligence, 5) the prediction machine
learning algorism for post-operative subsidence. Further study focusing on the making a real-time

judgement device and clinical study using the device are planned.
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THA 3 Fast Fourier
Transform 4
2.15+ 2.9mm 3mm 20% Smm 12.7% 2 (
) 2.5-3.0, 9.0-9.5kHz (

) ( 0.338, -0.368) 2.5-
3.0kHz  9.0-9.5kHz 2.634+3.268*(2.5-
3.0kH )-4.956*(9.0-9.5kH ) (R?=0.385)

3mm  5mm 141.2 100 189.5 90.6

176.3 87.2 AUC: 0.804 0.793

(Zhuang X, Homma Y, et
al. International Orthopaedics. 2022. 2021-186253)

THA29
A
B 3
A (n=109) A(n=50), B A
(n=109) B (n=207) C (n=168)
B(n=355) leave-one-out cross-validation Receiver Operating
characteristic curve (ROC) Area Under the Curve (AUC) 5 (A—F)
A-F ROC-AUC A: 0.79, 0.76, 0.83, 0.90, 0.91, 0.90 B:
0.61, 0.53, 0.67, 0.69, 0.71, 0.72, C: 0.60, 0.48, 0.57, 0.63, 0.67, 0.63,
(Homma 'Y,
et al. Scientific Reports. 2022.)
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