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Computed Radiography

Development of Assessment Systems of Leg Alignment And Movement
of Knee Joint And Their Future Problems

Kazuhiro Terajima, Ph. D

Abstract

We made a three dimensional skeletal model of leg using the bone contour data from CT
and non-contact three dimensional digitizer and developed evaluation system combining this
scanning and the analysis of leg alignment-assessment based on two directional X ray
imaging (bi-planar X-rays). Further, we have engaged on the development of measuring
system of knee joint movement using bi-planar X-rays and six-degree-of freedom electric
goniometer. Also we carried out the evaluation of installation of artificial knee joint and the
methods of installation.

We have described that analysis of leg alignment assessment can be determined the clinical
evaluation parameter into three dimensions by incorporating the anatomical coordinate
systems which are defined the reference points obtained from traditional two directional X
ray photographical analysis, three dimensional model of bones and shapes of bones. We have
described the measurement of movement of knee joints using six-degree-of-freedom electric
goniometer. This equipment can be employed for measurement of movement of knee joint
during walking and the some results are presented. In the evaluation of installment we have
described the method of evaluation from both position and statue by projecting the artificial
joint component models using projective determinants from X ray images photographed from
two directions. In development of installation techniques of artificial knee joints, we have
altered the position and statue of the guide for bone cutting, using a special device with six
axis and transfer the femoral bone components to the target position determined by 3
dimensional model of bones before an operation.

Key words : Evaluation of Leg Alignment Assessment. Knee Joint Motion. Six-Degree-of-
Freedom Electric Goniometer. Bi-Planar X-Rays. Computed Radiography
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