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ABSTRACT

In this study, we developed the biometric ultrasound transducer, residua thickness measurement agorithm and optimized
ultrasound operation methods to diagnose precise conditions of implanted medical prosthetic material inserted during
total hip artificial joint replacement. In detail, ultrasound transducers having 8 MHz and 20 MHz center frequencies
with similar sensitivity and bandwidth were fabricated to measure various thicknesses of commercial polyethylene-based
artificial hip liners, resulting in a comparative analysis of signal-to-noise ratio and axial resolution to conduct an
optimization study of ultrasound operations in vivo.
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Total Hip Arthroplasty
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1.1 mm 99.1 99.1
1.6 mm 92.6 99.4
2.3 mm 93.1 98.3
2.7 mm 98.5 97.4
3.1 mm 99.3 100
3.6 mm 98.9 98.6
Average 96.9 98.8
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