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ABSTRACT

A total hip arthroplasty (THA) is one of the most successful orthopedic procedures
performed today that relieves pain from hip arthritis and to improve the quality of life. The
purpose of the study is to make the comparison between cemented and cementless hip
replacement under different load cases. In this study, finite element analysis (FEA) of the THA
was performed. This study is focuses on the static analysis and represents walking and stair
climbing aétivity. The implant used Perfecta design for the cementless and the Exeter design for
the cemented hip arthroplasty. Both designs were modeled by using CATIA software while
ANSYS software is used for analysis. The Perfecta stem is defined as bio compatibility material
that is Titanium alloy Ti-6Al-4V while the Exeter stem material is stainless steel. THA femur
was based on cortical bone properties and the analyses were considered for half femur only. The
loading that be considered are muscle force and body weight force. The distal end of the femur is
fixed. The results were discussed with respect to Von Mises stress of the analysis. The results
between cementless and cemented hip arthroplasty were compared with respect to Von Misses
stress. Cementless THR represent the best stress distribution compared to cemented THR.
Further study by focusing by dynamic analysis is recommended to get more information between

the cemented and cementless hip arthroplasty differences.
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