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Purpose: The purpose of this study is to evauate the usefulness of a modular total hip system for combined

anteversion in cementless modular total hip arthroplasty.

Materials and Methods. We performed twenty cementless modular total hip arthroplasty procedures. The
patients lay in lateral position and 15° interna rotation of the thigh. The surgeon inserted an acetabular cup
component first, followed by a femoral component. He selected an appropriate modular neck component using
an intra-operative manual combined anteversion test. All patients underwent post-operative computed

tomography.

Results The average measurement of anteversion of the acetabular cup was 15.9-2.9° and anteversion of the
femoral stem was 15.2+11.9°. Then, the combined anteversion was calculated to 24.0+8.2°. Significant
difference was observed between combined anteversion and theoretical combined anteversion.

Conclusion: The method using an intra-operative manual combined anteversion test cannot realize the
theoretical combined anteversion in cementless modular hip arthroplasty.
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Fig. 1. Intra-operative combined anteversion test by modular neck selection. (A) Figure shows cup and femoral stem are not
in the coplanar plane with standard neck. (B) Figure shows cup and femoral stem are in the coplanar plane because change

from standard to retroversion neck.
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Operated side

Fig. 2. CT shows the femoral stem anteversion, cup axial anteversion and sagittal anteversion. (A] CT shows the stem
anteversion that is angle between stem neck and posterior femoral condylar axis. (B) The axial view shows the cup axial
anteversion that is angle between cup face plane and transverse plane. (C) The sagittal view shows the cup sagittal
anteversion that is angle between cup face plane and longitudinal plane.
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Table 1. Comparison of Combined Anteversion between Operated Side and Theoretical Angle

Mean Mean P-value
Operated Side Theoretical Angle
Femoral Anteversion 15.2+11.9° 15.0° 0.96
Cup Anteversion 15.9+£2.9° 26.8° <0.0001
Combined Anteversion 24.0£8.2° 37° <0.0001
Table 2. Value of Non-operated Side
Number Femoral Acetabular Acetabular
Anteversion Inclination Anteversion
1 18.7° 42.4° 13.2°
2 15.4° 61.8° 14.7°
3 12.1° 61.4° 12.6°
4 19.9° 67.5° 10.6°
5 17.0° 61.3° 17.2°
6 17.8° 61.8° 13.3°
7 26.2° 62.6° 14.5°
8 21.7° 57.9° 10.8°
9 19.7° 58.3° 10.9°
10 15.7° 46.9° 9.8°
11 30.2° 50.0° 16.2°
12 12.4° 52.8° 17.2°
13 6.0° 56.1° 14.7°
14 22.7° 49.2° 12.1°
15 20.4° 57.5° 8.9°
16 19.7° 59.1° 11.9°
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Table 3. Comparison of Combined Anteversion between Operated Side and Non-operated Side

Mean Mean P-value
Operated Side Non-operated Side
Femoral Stem / Neck 15.2+11.9° 18.5%£9.0° 0.47
Anteversion
Cup / Acetabulum 15.9+2.9° 13.4+4.0° 0.005
Anteversion
Combined Anteversion 24.0+8.2° 26.3£8.1° 0.54

Cup Inclination=Arctan [Tan (Sagittal AV) / Tan (Axial AV]].

Cup Anteversion=Arctan [Tan (Axial AV) xSin (Cup Inclination)].

Combined Anteversion=Cup Anteversion + Stem Anteversion x0.7.
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