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Infrared thermography is a unique technology that was approved by the FDA as an adjunct
diagnostic breast screening procedure. It can detect early physiologic changes that can be
signs of danger in the body years before other tools and offers the opportunity for much
earlier detection of cancer. The motivation of the present work is to develop a simple
quantitative procedure for estimation of an asymmetry level (mild, moderate or severe) of
breast thermograms. These asymmetry levels are not related directly with a possibility of
existence of cancer but should help to distribute testing persons into three groups. The first
group, with mild asymmetry, will be supposed to have no thermographic abnormalities.
Persons from the second group, moderate asymmetry, will be asked to pass a second
thermography exam within 3 to 6 months. The third group, persons with severe asymmetry,
will be recommended to contact with an oncology doctor and pass the second thermography
exam within 2 to 3 months.

100 frontal infrared breast thermograms for patients with breast cancer and 200 thermograms
for nominally healthy volunteers were recorded, processed and analyzed in the present study.
First, the line of symmetry and regions of interest (ROI, 5 on the right and 5 on left) were
manually selected. The line of symmetry was defined as a perpendicular that crosses the line
connecting nipple centers in the middle. The ROIs selected are the following body areas:
nipple with areola, breast without areola, a part of the chest above the breast, axilla and
submammary. Subsequently, hot and cool zones on the right and left breast ROIs, as well as
the corresponding contralateral zones on the opposite breast were found. The mean
temperatures for all selected ROIs and zones were calculated. To estimate partial asymmetry
levels for each ROl and zone the differences between the mean temperatures of right and left
body sides were found and compared with predetermined critical values. The total image
asymmetry level was defined based on the partial asymmetry levels.
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