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Grant No.  DAMD17-94-J-4371 

FOREWORD 

Opinions, interpretations, conclusions and recommendations are those of 
the author and are not necessarily endorsed by the U.S. Army. 

4<Ün Where copyrighted material is quoted, permission has been obtained 
to use ouch material. 

( ) Where material from documents designated for limited distribution 
is quoted, permission has been obtained to use the material. 

( ) Citations of commercial organizations and trade names in this 
report do not constitute an official Department of the Army endorsement or 
approval of the products or services of these organizations. 

(  )  In conducting research using animals, the investigator(s) adhered 
to the "Guide for the Care and Use of Laboratory Animals," prepared by the 
Committee on Care and Use of Laboratory Animals of the Institute of Laboratory 
Animal Resources, National Research Council (NIH Publication No. 86-23 
Revised 1985). ' 

< ) For the protection of human subjects, the investigator(s) have 
adhered to policies of applicable Federal Law 32 CFR 219 and 45 CFR 46. 

( ) In conducting research utilizing recombinant DNA technology, the 
investigator (s) adhered to current guidelines promulgated by the National 
Institutes of Health. 
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INTRODUCTION 

The long range goal of this project is to improve the accuracy and 

consistency of breast cancer diagnosis by developing a Computer Aided 

Diagnosis (CAD) system for early prediction of breast cancer from the 

patients' mammographic findings and medical history. 

While mammography is a sensitive test for early diagnosis of breast 

cancer, 70% of the cases which are sent to biopsy are benign. We will 

develop a CAD system based on Artificial Neural Networks (ANNs) to 

predict the malignancy of breast findings (as verified by the outcome of 

biopsy) based upon radiologists' findings from mammograms. The 

strength of ANNs for this problem is their ability to learn complex 

relationships from examples of the data, then to generalize and accurately 

classify examples which the network has not seen before. This system will 

learn to predict malignancy by examining a large set of radiographic 

findings which are paired with biopsy results. The database for this 

learning will be representative of the patient population. Specifically we 

will, l)Develop an ANN to predict biopsy outcome from mammographic 

and history findings. 2)Evaluate the improvement in radiologists' 

diagnostic performance when the computer diagnostic aid is provided. 

This implementation of an accurate CAD system will improve sensitivity, 

specificity, and consistency of breast cancer diagnosis and will provide a 

significant improvement in long term outcome for breast cancer patients. 



BCDY 

In the first year of the grant we have published 3 peer-reviewed 

manuscripts [1-3] with two more accepted for publication[4] [5]. Another 

manuscript has been submitted for peer review [6Tourassi].There have 

been four presentations with published proceedings at professional 

meetings [7] [8] [9] [10]. In addition, we have applied for and received 

funding for supplemental funding to extend work on this grant[l 1]. 

Specifically, we have 1 published the preliminary data presented in the 

original proposal[l], 2)acquired 260 cases using the standardized BI-RADS 

reporting system and published this study[2], 3)conducted a small 

prospective study (accepted for publication[4]), 4)examined the inter- and 

intra-observer variability of the reporting lexicon (accepted for 

publication[5]), and 5investigated reducing the number of active input 

features to the network and published this work[3][7][9]. A related study 

was conducted to examine the sensitivity of the system to the techniques 

used for sampling the data[6][8]. A genetic algorithm was developed as an 

alternative approach to the ANN [10]. All of this work has been specifically 

directed toward the first specific aim of the proposal. 

In summary: 

Year 1: 

Peer-reviewed manuscripts published or in press: 5 

Peer-reviewed manuscripts submitted: 1 

Published Conference Proceedings: 4 

International Meeting presentations: 7 

Supplemental  grants  received: 1 

Peer-reviewed manuscripts published or in press: 
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Peer-reviewed manuscripts submitted: 
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Published Conference Proceedings: 
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bootstrap methods: a comparison study . In World Congress on Neural 
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