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Clinical application of different implant materials in total hip arthroplasty

Ma De-chun’, Li Tian-hua', Dong Ke-xin', Zhao Chun-yu?, Li Lei® ('Department of Orthopedics, Second
Affiliated Hospital of Jilin University, Changchun 130041, Jilin Province, China; 2Medicare Office,
Changchun Hospital for Infectious Diseases, Changchun 130041, Jilin Province, China; 3Department of
Vascular Surgery, Jilin Qianwei Hospital, Changchun 130041, Jilin Province, China)

Abstract

BACKGROUND: Early clinical application of non-biological materials (bone cement) for treatment of hip joint is
ineffective, due to the large fixed range, long fixation time, as well as aging and rupture of bone cement interface
causing complications such as prosthetic loosening. Thus, postoperative range of motion of the hip joint can be
affected to some degree.

OBJECTIVE: To investigate the methods and progress of biological and non-biological materials for total hip
replacement and to assess the features and clinical application of different hip prostheses.

METHODS: A computer-based search of PubMed and CNKI was performed by the first author to retrieve articles
related to biological materials and tissue-engineered hip joint using the keywords of “carpal bone, fracture
ununited” in the title and abstract. The keywords were limited to Chinese and English.

RESULTS AND CONCLUSION: Biological materials for internal fixation have good wear resistance, corrosion
resistance and biocompatibility. Currently, the combination of metal joint head and polyethylene acetabulum with
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ultrahigh molecular weight is the most commonly used in hip replacement. However, the metal joint head exhibits an
elastic modulus far from the human skeleton, resulting in stress shielding effects which are easy to cause prosthetic
loosening and instability. Bio-inert ceramics has high in vivo stability and good mechanical strength; and bioactive
ceramics has bone conduction characteristics and performance of the living bone integration. Composite prosthesis,
because of adjustable elastic modulus and sufficient mechanical strength, shows the mechanical properties close to the
human bone and has been gradually noticed. However, there is a lack of ideal prostheses with good biocompatibility and
biomechanics. Therefore, hip design and manufacturing processes should be improved to elevate wear resistance and
mechanical properties, to enhance the binding between prosthesis and the host bone, and to reduce stress shielding in
order to improve the biocompatibility of the implant with the host, and extend the prosthetic life.

Subject headings: biocompatible materials; hip joint; arthroplasty, replacement, hip; review

Ma DC, Li TH, Dong KX, Zhao CY, Li L. Clinical application of different implant materials in total hip arthroplasty.
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