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ABSTRACT

The success of the total hip arthroplasty is revealed as initial stability, range of motion, and long term pain,
etc. Depending upon choice of implantation options such as femoral neck offset, diameter of the femoral head,
the lateral opening tilt. Especially the impingement between femoral head component and acetabular cup limits the
range of motion of the hip. In this sense, estimation or evaluation of the range of motion before and after the
total hip arthroplasty is important. This study provides the details of a computer simulation technique for the hip
range of motion of intact hip as well as arthroplasty. The suggested method defines the hip rotation center and
rotation axes for flexion and abduction, respectively. The simulation uses CT-based reconstructed 3D models and
an STL treating software. The abduction angle of the hip is defined as the superolateral rotation angle from
sagittal plane. The flexion angle of the hip is defined as the superoanterior angle from the coronal plane. The
maximum abduction angle is found as the maximum rotation angle by which the femoral head can rotate
superolaterally about the anterior-posterior axis without impingement. The maximum flexion angle is found as the
maximum rotation angle by which the femoral head can rotate superoanteriorly about the medial-lateral axis
without impingement. Compared to the normal hip, the total hip replacement hip showed decreased abduction by
60 degrees and decreased flexion by 4 degrees. This measured value implies that the proposed measurement
technique can make surgeons find a modification of increase in the femoral neck offset or femoral head, to secure

larger range of motion.
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(Measurements)
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Fig. 2. Determination of the femoral head center
(CH)and the Anterior-Posterior axis as the hip
abduction rotation axis and the Medial-Lateral axis as
the hip flexion rotation axis.
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II. RESULTS
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Fig. 3. The interferent volume between the femur and the
acetabulum of the normal hip. The interferent volume 32

mm?® is automatically measured by the Rapidform 2006.
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Fig. 4. The interferent volume between the femur and the

acetabulum of the normal hip. 65° of abduction was
determined as the maximum abduction angle of the
normal hip.
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Fig. 5. The interferent volume between the femur and
the acetabulum of the THR hip. The interferent

volume 176 mm?®
Rapidform 2006.
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Fig. 6. The interferent volume between the femur and
the acetabulum of the THR hip. 36° of abduction was
determined as the maximum abduction angle of the
THR hip.
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Fig. 7. The interferent volume between the femur and
the acetabulum of the norm hip. The interferent volume

was made in the acetabulum. The interferent volume at

the 120°f flexion was 211 mm?®.
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Fig. 8. The interferent volume between the femur and
the acetabulum of the normal hip. 65° of abduction
was determined as the maximum abduction angle of
the normal hip.
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Fig. 9. The interferent volume between the femur and
the acetabulum of the THR hip. The interferent
volume was made in the ilium as well as in the

acetabulum. The interferent volume at the 120° of

flexion was 533 mm?>.
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Fig. 10. The interferent volume between the femur and
the acetabulum of the THR hip. 94° of flexion was
determined as the maximum flexion angle of the THR
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Table 1. Range of motion of the unilateral THR patient

Maximum abduction(®) Maximum flexion(®)

Normal hip 65 98

THR hip 36 94
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