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Evaluation of concordance of findings descriptors of glomerular images
in renal biopsy for medical imaging diagnostic system by artificial
intelligence
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<Background> In recent years, artificial intelligence-related technologies, such as Deep Learning, have been
introduced in medical image diagnosis. While qualifying criteria must be used to label Deep Learning data, there are
no criteria for the glomerular pathology images of renal biopsies. We developed qualifying criteria for descriptors of
glomerulus. We then scored them based on those criteria and evaluated the agreement of the scores. <Method> We
used Periodic acid—Schiff (PAS) staining to choose 12 glomerular descriptors and then we defined them. We changed
some of the descriptors based on Oxford classification, which is a criterion only used for IgA nephropathy. The
glomerular images were extracted from the renal pathology digital slides of The University of Tokyo Hospital, and
100 images were hand-selected. Five doctors scored 12 descriptors for each image without knowing one another’s
scores. We then calculated the inter-doctor agreement of the scores using the kappa coefficient for all combinations
of two out of five doctors. <Result> The average kappa coefficient value ranged from 0.16 to 0.76 according to the
descriptors. The descriptors, such as sclerosis or cellular crescent, had high kappa scores. In the future, the descriptor

criteria should be improved to ensure better agreement for inter-doctor scoring.

Keywords: Artificial Intelligence, Renal Biopsy, Concordance, Glomerulus
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