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Introduction: This study was undertaken to introduce a modified gap technique using manual distraction for rotational alignment of femoral components in TKA and the accuracy of the rotational alignments of the femoral components were compared with a navigation system and the conventional techniques. 
Materials and methods: Ninety two osteoarthritic knees which had undergone primary TKAs were evaluated. One of three methods of alignment for femoral rotation was randomized: 3° external rotation-off posterior condyles, modified gap technique using manual distraction, and non-image-based navigation. Preoperative and postoperative coronal alignment between the femur and the tibia was measured with standing lower extremity A-P radiograph. Posterior Condylar Angle (PCA) and the femoral component rotation were evaluated with CT and were compared with navigation data.

Results: There was no difference in the preoperative and postoperative mechanical axes between groups. The mean preoperative PCA values were over 5° in all three groups. Postoperatively, PCA was 1.91°, 1.17°, and 1.37°, respectively (p=.27). Outliers in rotational alignment in three groups were 38.7%, 16.7%, and 12.9% (p=.019). Factors affecting the frequency of postoperative rotational alignment outliers were analyzed and preoperative PCA was the factor which had influence on postoperative PCA. 3° external rotation-off posterior condyles method was inferior to navigation system but the navigation system showed no superiority to the modified gap technique using manual distraction (p=.218).

Discussion: This study demonstrated that the non-image-based navigation system was more accurate than the conventional 3° external rotation off posterior condyles method by reducing outliers for the rotational alignment of the femoral components in TKA but was not superior to the modified gap technique using manual distraction. 
