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Diagnostic Aid System for Prostate Carcinoma, An
Interdisciplinary Experimental Approach

|| Testing application of a decision making system called ADC (Automatic
Defect Classification) with studying capability to a pathology medical field.

|| Pathologist's experiences of deciding and judging cancer were taught in
advance to the system and then we make the system judge automatically a
given digital image as cancer or not following the system experiences.

| Checking tentative results and feedback them to the system to further
study at an elevated level.

|| Prostate carcinoma chosen for the experiment.

|| Representative cancer images of prostate were selected by experienced
pathologists for teaching frames. They included the wide range of cancer
differentiations, i.e., from well differentiated to poorly differentiated
adenocarcinomas.

|| The representative teaching images were intended to include
characteristic histologic findings that are known to be found in prostatic
adenocarcinomas.



Automatic Defect Classification (ADC)
Automatic Defect Analysis (ADA)

- An automatic detection, classification and
analyzing system of the defects found in
integrated semiconductor circuits, aiming at
productivity and yield enhancements in the
semiconductor and wafer industries

- Originally developed on the line of a
function of the defect review scanning
electron microscopy (SEM) made by JEOL
(Japan Electron Optics Laboratory CO.,
LTD)



Three Basic Approaches in Automatic
Defect Classification (ADC)

1) Rule-Based Approach, in which classifications are
made according to the established and programmed
rules generated by known patterns of defects

2) An approach Measuring Distance of Image Features,
in which classification is made to a certain known
defect pattern having the shortest distance of image
features to the defect in question

3) Learning-Based Approach, in which classifications are
made by the distinguishing rules and judgment
algorithms automatically generated by the system
ability to learn representative patterns of defects
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Automatic Defect Classification (ADC)
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Prostate Needle Biopsy

Teaching Carcinomatous Images

Detection of the Carcinomatous Fields




Results of Auto-detection of Prostate Carcinoma

Correct Positive Prediction Rate, i.e., Detection Sensitivity, of prostate
carcinoma as defined as the percentage of the number of correctly detected
carcinomatous grid areas per total number of unit grid areas with carcinoma:

95.9 %

Specificity of the Detection of Carcinomatous Areas as defined as the
percentage of the number of correctly detected carcinomatous grid areas per
total number of unit grid areas judged as carcinoma:

95.0 %

False Positive Detection Rate of Carcinomatous Areas as defined as the
percentage of the number of erroneously detected carcinomatous grid areas
per total number of unit grid areas free from carcinoma:

4.9 %

False Negative Detection Rate of Carcinomatous Areas as defined as the
percentage of the number of erroneously benign judgment of unit grid
carcinomatous areas per total number of unit grid areas with carcinoma:

4.1 %



Results and Discussions

1) Decision making system called ADC (Automatic Defect Classification) with
studying capability was experimentally applied to a pathology medical field.

2) Prostate carcinoma was chosen for the experiment.

3) Decision and judgment of carcinoma were made on unit grid or tile image
basis.

4) Correct positive prediction rate of prostate carcinoma was 95.9 %
5) Specificity of the detection of carcinomatous areas was 95.0 %

6) False positive detection rate of carcinomatous areas was 4.9 %

7) False negative detection rate of carcinomatous areas was 4.1 %

8) The results obtained were at the moment practically useful to make mapping
of cancerous areas in prostate specimens.

9) Application of the system for diagnosis of other organ fields is possible but
requires new teaching and experiences.

10) Development of diagnostic aid systems will be a good challenge in digital
pathology.



