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Purpose: Cup position plays an important role in the short- and long-term outcomes of total hip arthroplasty (THA). Malposition of the cup, in a short-term, is a direct cause of dislocation, and leads to an impingement of acetabular cup. In a long-term, it affects wear and breakage of the liner and stability of the cup.
More attention should be paid to avoid malposition of acetabular components during revision THA, which is the most common cause of dislocation. Considering the increasing demand for an exact cup position, the use of computer-assisted orthopaedic surgery (CAOS) is getting more attention. Purpose of this study was to evaluate the accuracy of imageless navigation for the placement of acetabular components during revision THA.

Materials and Methods: A prospective randomized clinical study was performed with a total of 40 acetabular components. They were divided into two groups during revision THA: imageless navigation group (VectorVision, Brainlab, Munich, Germany, n = 20) and freehand technique group (n = 20).
Demographic data of the two groups was not different in the aspects of mean age (53.9 ± 12.4 vs. 51.6 ± 12.7 years), gender (M/F; 11/8 vs. 12/7), site (left/right; 8/11 vs. 10/9), body weight (60.5 ± 7.8 kg vs. 62.7 ± 9.4 kg), body mass index (21.7 vs. 22.9), the interval from primary to revision THA (10.7 ( 3.4 yrs vs. 11.7 ( 4.3 yrs), and preoperative diagnoses for primary THA, etc. All of the retrieved acetabular components were cementless cups. Femoral stems were revised in 11 hips in navigation group and 12 hips in freehand technique group.
The operation was performed through a posterolateral approach with the patient lateral by single surgeon. The anterior pelvic plane was determined by percutaneous palpation of the anterior superior iliac spines and the pubic symphysis and was registered with the computer. Acetabular bone morphing was performed after removal of acetabular component. During the reaming procedure, inclination and anteversion angles were measured. After calibration of the cup impactor, insertion of the acetabular component was navigated. Once the cup was inserted in the acetabulum, the anteversion and inclination angles were verified and estimated. All of the inserted components were cementless cups. The inclination and anteversion of acetabular components were compared between two groups using imageless navigation and freehand technique on the postoperative radiographs.

Results: Inclination was 40.5° (range, 19.9°-62.6°; SD 9.7°) in freehand group and 44.5° (range, 41.8°-48.3°; SD 2.0°) in navigation group (P = 0.067). Anteversion was 15.8° (range, 1.8°-25.8°; SD 6.4°) in freehand group and 19.4°(range, 12.3°-23.0°; SD, 2.9°) in navigation group (P = 0.069).
However, the number of outliers in inclination and anteversion were 3 (15%) and 4 (20%) in freehand group, respectively, while it was 0 in navigation group. One dislocation (postoperative 4 days) and one medial wall protrusion occurred in free hand group. No other complications were observed in either group.

Conclusion: Imageless navigation is a reliable technical tool, which reduces the variation and inaccuracies of conventional freehand placement of the acetabular component in revision THA. Further studies with more cases are required to confirm above results and to evaluate the improved mid- and long-term survival of the implant in arthroplasty of the hip.

