Abstract: Deep learning algorithms out-perform
veterinary pathologists in detecting the
mitotically most active tumor region
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Manual count of mitotic figures, which is determined in the tumor region with
the highest mitotic activity, is a key parameter of most tumor grading schemes.
The mitotic count has a known high inter-rater disagreement and is strongly
dependent on the area selection due to uneven mitotic figure distribution. In
our work[1], we assessed the question, how significantly the area selection could
impact the mitotic count. On a data set of 32 cases of H&E-stained canine
cutaneous mast cell tumor, fully annotated for mitotic figures, we asked eight
veterinary pathologists to select a field of interest for the mitotic count, and
retrieved the mitotic count for that area from the data set. Additionally, we
evaluated three deep learning-based methods for the assessment of highest mitotic density. We found that the predictions by all models were, on average,
better than those of the experts. Further, we found considerable diﬀerences in
position selection between pathologists, which could partially explain the high
variance that has been reported for the manual mitotic count. To achieve better
inter-rater agreement, we propose to use a computer-based area selection for
support of the pathologist in the manual mitotic count.
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