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We have been developing a computer-aided diagnosis (CAD) system to detect and characterize diffuse lung
abnomalities in digital chest radiography. For designing a CAD system, the radiologists evaluated the reliability
of digital radiography for diagnosing subtle interstitial lung abnormalities, using the receiver operating character-
istic analysis. These results suggested that about 0.2-mm pixel digital images were acceptable. Our CAD system
used the processes of four-directional Laplacian-Gaussian filtering and binarization, linear opacity judgment
(LOJ), and linear opacity subtraction (LOS). For quantitative analysis, first, the radiographic index, which was
the percentage of opacity areas in a region of interest, was obtained and evaluated in the images. These opacities
represented the extracted lung abnomalities. Next, we defined nomalized radiographic index (RI), and also
defined a combined radiographic index, which was calculated from two Rls obtained by LOJ and LOS. There
were no significant differences between the performance of the CAD system and the mean performance of all
radiologists. The performance of the CAD system was inferior to the mean performance of chest radiologists.
However, the performance of the CAD system was superior to the mean performance of the residents.

Next, we analyzed interstitial lung abnormalities by using fractal analysis. These results indicate that the
fractal dimension (FD) is useful in distinguishing interstitial lung abnormalities from normal lungs. We also
evaluated two physical measures, RI and FD, for quantifying interstitial lung abnormalities. The values of both
RI and FD may be useful for evaluation of interstitial lung abnormalities in chest radiographs ; however, these
two physical measures have different features.

Finally, we investigated whether our CAD system can be used for estimating the redistribution of pulmonary
blood flow in patients with and patients without mitral stenosis. These results indicate that our system can be
used for quantitative estimation of the redistribution of pulmonary blood flow.

If a radiologist wants to confirm the data provided by our CAD system, he can check the processed images on
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a CRT screen in visual form, the processing results are not only obtained as numerical data. The outputs obtained
from our CAD system can be used by radiologists as a “second opinion” to increase their diagnostic accuracy. In
conclusion, our CAD system is useful for the detection and characterization of diffuse lung abnormalities in digital

chest radiography.
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