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Design of rehabilitation and disability assisted prosthesis for total hip arthroplasty
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(1. Department of Arthropathy, General Hospital of Eastern Theater Command, PLA, Huaian 223001, Jiangsu,
China; 2.School of Aerospace Engineering , Xiamen University , Xiamen 361005, Fujian , China)

[Abstract] Objective To study a novel design of rehabilitation and disability assistant prosthetics after total hip arthroplas-
ty. Methods The three-dimensional model of the patient’s femur was reconstructed using preoperative CT images. Based on the
postoperative X-ray images, the registration between the implanted prosthesis and the prosthesis model was obtained by image process-
ing. The finite element analysis method was used to obtain the required loading force of the prosthesis in the medullary cavity. When
the plantar force sensor to detect the walking force reaches the set load force, the auxiliary prosthesis action, replace the human leg
transmission of walking force, control the plantar force was less than the set value. Auxiliary prosthetic arc rotation structure ensured
that the transmission of walking force pointed to the center of gravity and ensured the stability of walking. Results The maximum
value of walking force of auxiliary prosthesis control was 22.83 N. For the set values of 20%,40% , 60% and 80% of the body weight,
the ratio of the average overweight value to body weight was 1.5%,1.49%,1.25% and 0.52%, respectively. With the increase of the set
value, its exceeding value became smaller, indicating the advantagefor patients to control their walking force subjectively as the larger
the set value. Conclusion This design of the auxiliary prosthesis improves the strength conduction and facilitates post-operative re-
habilitation.
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