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The formulation of femoral beard measurement corrected enlargement ratio using bip
Joints X-ray Imaging
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[Summary]

The measurement of femoral head size was performed using X-ray or computed tomography (CT) examinations as
preoperative assessment of bipolar hip arthroplasty (BHA). However, these conventional methods have some problems
such as exposure dose of CT and the measurement error of X-ray examinations. We formulated new method to improve
measurement of femoral head diameter for hip joint frontal view by calculation of enlarged ratio from hip joint axis view
formulated method. The objective of this study was to demonstrate measurement accuracy between conventional and
formulated methods.

The artificial femoral head as phantom was used for physical evaluation, which was compared between conventional
and formulated methods about differences of source image receptor distance (SID), target image receptor distance (TID)
and inner rotation. In addition, the clinical 16 cases underwent femoral head replacement were retrospectively used in
this study.

The difference of SID and inner rotation have no significantly difference between conventional and formulated methods,
however formulated method indicated significant lower than conventional method about difference of TID and clinical
study. Furthermore, femoral head measurement of TID and clinical using formulated method have almost errors within
Imm.

The formulated method was demonstrated high measurement accuracy by comparison with conventional method.
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Fig.1 Geometry of hip joints frontal and axis
views about general radiography. (a): frontal
view, (b): axial view
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Fig.2 Measurement method to frontal and axial
views
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(Eq.1)
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Fig.3 Geometry of hip joint frontal view by the dif-
ference of source image receptor distance
(SID).
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Fig.4 Geometry of hip joint frontal view by the
difference of target-imaging plate distance
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Fig.5 Geometry of hip joint frontal view by the dif-
ference of rotation angles for artificial femo-
ral head.
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Fig.6 Comparison between conventional and
formulated methods of the artificial femo-
ral head measurement by the different of
source image receptor distance (SID)
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Fig.7 Comparison between conventional and
formulated methods of the artificial femo-
ral head measurement by the different of
target-imaging plate distance (TID)
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Fig.8 Comparison between conventional and
formulated methods of the artificial femoral
head measurement by the different of inter-
nal rotation angles
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Fig.9 Comparison between conventional and for-
mulated methods of femoral head measure-
ment by clinical study
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