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Computerized Gleason Grading of
Prostate Pathological Samples

Reza Farjam {M.S.)", Hamid Soltanioan-Zadeh (Ph.D) 2 Yassaman Khademi (M.D
APCP)

! Control and Intelligent Processing Center of Excellence, Department of Electrical and Computer
Engineering, Faculty of Engineering, University of Tehran, Tehran 14395-515, Iran
2 Image AnaLysis Lab,Department of Radiology,Henry Ford Health System,Detroit,MI 48202,USA
Pathology center of Shahid Chamran Hospital, Tehran 19585-314, lran

Purpose: Histological grading of prostate pathological samples is essential for
treatment planning of prostate cancer. Traditionally, this is performed by expert
pathologists by evaluating the structure of prostate glands in biopsy samples.
However, this is a subjective task due to inter- and intra-observer differences among
pathologists. Also, it is time-consuming and difficult to some extent. Therefore,
automatic grading of malignancy of prostate pathological samples is of interest and a
challenging task among the researchers.

Method; Different parts seen in prostate biopsy sampies have different illumination
and colors. Therefore, a set of texture features are extracted from the image to
decrease this discrepancy. The extracted features are then used in Tree-Structured
(TS) classification algorithm which grades the samples through five stages. In the
proposed algorithm, the most distanced grades are classified step by step until reach
to adjacent grades. In each stage of the proposed TS algorithm shape- and intensity-
based features are extracted from the image to categorize the specimens

Experimental Results: The leave-one-out technique is used to evaluate the
proposed method using two datasets. The first has 91 images with similar
magnifications and illuminations while the second has 199 images with different
magnifications and illuminations. In the experiments, accuracies of about 95% and
85% have been achieved for the two datasets, respectively .

Conclusions: An image analysis approach is proposed in this paper to evaluate
prostate pathological images. Experimental results show that the proposed method
can successfully grade the prostate biopsy samples. They also show that the
proposed method is robust to variations in magnification and illumination.

Keywords: Prostate Cancer, Gleason Grading System , Texture, Tree-Structured
Classification, Linear Classifier.
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