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Introduction: The absolute error of femoral template for insertion of guide pin in resurfacing hip 

arthroplasty (RHA) [1, 2] and acetabular template for component fixation in total hip arthroplasty 

(THA) [3, 4] has been reported in comparison between the preoperative planning and the postoperative 

computed tomography (CT). However, there has been no report about the absolute error between the 

preoperative planning and template fitting, or template fitting and final implantation in THA. In order 

to elucidate validation of patient specific templates in THA, we performed experimental study using 

fresh cadaver samples. 

Methods: Neck cut template for the femoral neck in THA, femoral template for guide pin insertion in 

RHA, and acetabular template in THA were made based on the preoperative planning from the 

preoperative CT data of eight fresh cadaver samples (Figure 1). We used posterolateral approach. 

After setting acetabular template and inserting a femoral guide pin using femoral template for RHA, 

first CT was imaged for validation assessment between the preoperative planning and template setting. 

After acetabular component and stem were implanted, second CT was imaged for validation 

assessment between the preoperative planning and final implantation. 

 

Results: The absolute error between the preoperative planning and template setting of the femoral 

neck template was 1.6±1.9° for the neck-shaft angle, 0.7±0.7° for the flexion angle, and 0.8±0.5 mm 

for the neck cut level. That of the acetabular template was 3.4±3.8° for the inclination angle and 

3.6±4.3° for the anteversion. The absolute error between the preoperative planning and final 

implantation of the femoral guide pin insertion was 2.6±3.9° for the stem-shaft angle, 2.4±2.3° for the 

anteversion, and 3.7±2.6 mm for the femoral insertion point. That of the femoral neck template was 

3.6±5.2° for the neck-shaft angle, 4.2±4.6° for the flexion angle, and 0.9±0.8 mm for the neck cut 

level. That of the acetabular template was 6.7±5.6° for the inclination angle and 8.4±4.8° for the 

anteversion. 
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Discussion: The absolute errors between the preoperative planning and template setting of the femoral 

neck template and acetabular template were elucidated. The validation of the femoral neck template 

was first reported and the absolute error was acceptable. Concerning the femoral guide pin in RHA, 

the absolute error between the preoperative planning and final implantation in the present study was 

comparable with other reports; 0.6 - 4.2° for the stem-shaft angle and 0.4 – 8.2° for the anteversion in 

clinical situation [1, 2]. Concerning the acetabular template, the absolute error between the 

preoperative planning and final implantation in the present study was worse than other reports; 0.7 – 

5.5° for the inclination angle and 1.0 – 6.4° for the anteversion in clinical situation [3, 4]. The 

differences of the errors may depend on the design of the acetabular template. 

Conclusion: Neck cut template and acetabular template in THA showed errors in both procedure of 

template setting and cup implantation. The absolute errors of femoral template for guide pin in RHA 

was acceptable. 
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