Early radiological changes after metal on metal resurfacing arthroplasty (RSA)
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Purpose: To evaluate the early radiological changes and related possible risk factors after metal on metal resurfacing arthroplasty.
Materials and Methods: 166 hips of 150 patients who underwent metal on metal resurfacing arthroplasty between December 1998 and August 2004 were evaluated. Their mean age at the time of operation was 37.3 years (range, 15-68 years) and mean period of follow-up was 67 months(range, 48-116 months). The causes of arthroplasty included 115 avascular necrosis, 43 osteoarthritis, 7 ankylosing spondylitis, 1 haemophilic arthropathy. Anteroposterior, translateral radiographs of the hip joints taken in all patients preoperatively and at each follow-up visit were reviewed. We analysed radiological changes and risk factors which supposed to be related to the radiological changes such as position of components, body weight-abductor moment arm ratio, body weight, extent of necrosis, serum metal ion concentration and so on.
Results: The mean stem-shaft angle was 134.8° (range, 116.4-153.6), and 55.4% of them were included in the range from 130° to 140°. The mean inclination of acetabular components was 45.2°(range, 31.2-58.1). Radiolucent line around the stem of femoral components was shown in 5 cases. Osteolytic lesions were noticed in 4 cases (2.4%) around head-neck junction and in one case (0.6%) at Gruen Zone I of acetabular component. There were impingement signs in 12 cases (7.2%), neck narrowing in 2 cases (1.2%) and heterotopic ossification in 2 cases. The radiolucent line did not show correlation with body weight, body weight moment arm ratio, extent of osteonecrosis. In cases with osteolytic lesions around the implants, serum metal ion concentration was higher than the other cases. In 7 of 12 cases with impingement signs, the stem shaft angle and inclination of acetabular components were lower than the other hips. In 2 cases of neck narrowing, we could not find correlation with serum metal ion concentration and metal hypersensitivity and other factors.
Conclusions: The early radiological changes after metal on metal RSA does not seem to be extensive and so dangerous. But osteolytic lesion and neck narrowing can be the most potent risk factors for longevity of RSA. Osteolytic lesions around implants seem to be caused by wear debris from metal on metal articulation. Even though the risk factors causing neck narrowing was not verified in this study, it seems to be related to wear debris also. In terms of osteonecrosis of femoral head, the extent of necrotic area less than 50% does not seems to affect the stability of femoral components.
