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Although the number of cancer patients increase in step with the aging of population in Japan, the
number of pathologists is still less than required. In addition to the shortage of pathological doctors,
the histopathological diagnosis skills are different in each hospital, because one pathologist has to
examine numerous biopsy samples in the hospital, or a doctor who does not specialize in
histopathology may study tissues. The burdens of pathological doctors reach to a decrease of
medical service quality. In order to reduce burdens of pathologists, it is necessary to develop a
computer-aided diagnosis system of cancer biopsy.

In the previous work, it is supposed that each image of hematoxylin-and-eosin stained biopsy has
one type of atypia. However, when it has 2 or more types of atypia, for example a sample image
labeled as cancer with both cancerous and benign areas, extracted features will not be adequate,
which causes to underestimate its malignancy.

In this study, we divide a sample image into smaller square regions (patches) and classify them
into the histopathological classes. The deep learning by convolutional neural network (CNN) is
used as an image recognition method. The patch-based classification is performed for small
regions of biopsy image with CNN. The F-measures of Group1, 3 and 5 patches, which are
calculated from sensitivity and positive predictive value, reach 97.6% , 76.1% , 67.4%
respectively. Next, the patch-based classification results are rearranged on an original image and
the distribution of its atypia is displayed. A post-processing on the rearrangement results is
performed based on histopathological knowledge.
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Diagnosis supporting system of medical images by deep learning
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Although the number of cancer patients increase in step with the aging of population in Japan, the number of pathologists is still less
than required. In addition to the shortage of pathological doctors, the histopathological diagnosis skills are different in each hospital,
because one pathologist has to examine numerous biopsy samples in the hospital, or a doctor who does not specialize in
histopathology may study tissues. The burdens of pathological doctors reach to a decrease of medical service quality. In order to
reduce burdens of pathologists, it is necessary to develop a computer—aided diagnosis system of cancer biopsy.

In the previous work, it is supposed that each image of hematoxylin—and—eosin stained biopsy has one type of atypia. However, when
it has 2 or more types of atypia, for example a sample image labeled as cancer with both cancerous and benign areas, extracted
features will not be adequate, which causes to underestimate its malignancy.

In this study, we divide a sample image into smaller square regions (patches) and classify them into the histopathological classes. The
deep learning by convolutional neural network (CNN) is used as an image recognition method. The patch-based classification is
performed for small regions of biopsy image with CNN. The F-measures of Groupl, 3 and 5 patches, which are calculated from
sensitivity and positive predictive value, reach 97.6%, 76.1%, 67.4% respectively. Next, the patch—based classification results are
rearranged on an original image and the distribution of its atypia is displayed. A post—processing on the rearrangement results is
performed based on histopathological knowledge.
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