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Long bone fracture evaluation using ultrasonic guided waves:

a phantom study

HU Shixiao XU Kailiang TA Dean

(Department of Electronic Engineering, Fudan University, Shanghai 200433, China)

Abstract Using ultrasonic guided waves to assess long bone fracture status has drawn significant research
interests. The study aimed to investigate the feasibility of ultrasonic guided-mode conversion theory for long
cortical bone fracture evaluation. In this article, the principle of guided waves mode conversion in the fractured
long bone was analyzed using three-dimension finite-difference time-domain (3D-FDTD), and quantitative
parameters were proposed to evaluate the fracture status. The mode conversion theory was applied to analyze
different fractures in phantom experiment. Both numerical simulation and phantom experiment indicated that
the energy parameter of ultrasonic guided mode conversion correlated strongly with fracture depth, which may
offer great potentials for the long bone fracture evaluation.
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Fig. 1 Long bone model under cylindrical coor-
dinate, outer radius and inner radius are r; and

r2 respectively
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Fig. 3 Schematic diagram of long bone fracture
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