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In the clinical diagnosis, the sonographic characteristics of a suspicious object within the ultrasound image are characterized by the physicans using the standarized descriptive items defined in the mass category of ACR BI-RADS and then the likelihood of malignancy is estimated according to the descriptions of characteristics. The standarized descriptive items including shape, orientation, margion, lesion boundary, echo pattern and posterior acorstic characteristic classes are mathematically quantified as coputerized BI-RADS features in this work. The interobserver reliability between the descriptions of physicans and the computerized BI-RADS features is majorly concerned.
For the mass shape and orientation characteristics, the best-fit ellipse is used as base line to roughly estimated the degrees of irregular and parallel. Using the distance map, the angular and spiculated characteristics on mass margin are counted. Furthermore, the contour lines on the distance map can be used to partition two ring areas, surrounding tissue and fringe of mass, along the bothside of mass boundary. The difference between these two areas is then utilized to estimate the degree of abrupt interface on lesion boundary. The echo pattern characteristic of a mass is evaluated by the contrast of gray intensities within the mass. An area behind the mass is defined to evaluate the decline degree when the sound passing through the mass as the posterior acoustic characteristic.
When the descriptive items of BI-RADS are effectively quantized as computerized features, the consistencies between different physicans for characterizing a suspicious object in the clinical diagnosis could be improved by the suggestion of computerized BI-RADS features. The reliabilities between the desired objects of physicans and the partition results of different image segmentation methods are also evaluated by the computerized BI-RADS features. By the evaluations, the performance of different image segmentation methods could be decided. Besides, the likelihoods of malignancy evaluated by individual feature or by all features are estimated when the computerized BI-RADS features is utilized to construct the CAD system.
