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ABSTRACT

Precise measurement of the joint space is very important in diagnosis of osteoarthritis
and for the evaluation of treatment results. Classical analysis of radiographs, due to brightness
and contrast variation, unsharp object boundaries as well as "human factor", enables getting
results with precision not more than 0.5-0.7 mm. This is not nearly sufficient for evaluating
progress in the rate of disease or its treatment. In order to improve accuracy of kneejoint depth
measurements, a new procedure based on image analysis methods, has been developed and
tested. Control tests on a series of 60 real radiographs have shown that the image analysis
based procedure gives highly repeatable results that agree well with other independent
examinations. The precision of measurements has been estimated at a minimum 0.2 mm. Thus,
application ofimage analysis enables getting results with precision approx. 3 times higher than
in classical measurements. The analysis does not require very costly equipment - it is enough to
use a PC computer and image analysis sottware. Measurements are relatively quick - one image
requires approx. 5 mins to be analysed, including grabbing the image by a CCD camera.
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INTRODUCTION

Due to increased mobility ofthe population and rotation in the hospital staff, one patient
is frequently treated and investigated in different places by different specialists. It can be easily
shown (compare Figs 3 and 6) that the same radiographs can be interpreted by various people
in a significantly different way. The same problem arises in the case of sequential radiographs
taken in different conditions (changes in the apparatus, films, development technique etc.) even
if analysed by the same person. Thus, an inexpensive and quick method for rapid, repeatable,
objective measurements is of high importance for clinical practice (Czerwinski 1993).

To solve the above mentioned problem, a new procedure, based of image analysis
methods, was elaborated and tested. The method was tested on a series of radiographs of the
knee joints of 15 patients. For every patient two radiographs were taken within a period of at
least 12 months. Such a series of radiographs has the following advantages from the
methodological viewpoint:
















