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Bridging the semantic gap between diagnostic histopathology and image analysis



Lamine TRAORE a,b,1 , Yannick KERGOSIENa,c and Daniel RACOCEANUb,d a



Sorbonne Universités, UPMC Univ Paris 06, INSERM, Université Paris 13, Sorbonne Paris Cité, Laboratoire d’Informatique Médicale et Ingénierie des Connaissances en eSanté (LIMICS - UMR_S 1142), 15 rue de l’école de médecine, Paris, France; b Sorbonne Universités, UPMC Univ Paris 06, CNRS, INSERM, Laboratoire d’Imagerie Biomédicale (LIB), 75013, Paris, France; c Département d’Informatique Université de CergyPontoise, Cergy-Pontoise, France; dPontifical Catholic University of Peru, San Miguel, Lima 32, Peru Abstract. With the wider acceptance of Whole Slide Images (WSI) in histopathology domain, automatic image analysis algorithms represent a very promising solution to support pathologist’s laborious tasks during the diagnosis process, to create a quantification-based second opinion and to enhance interobserver agreement. In this context, reference vocabularies and formalization of the associated knowledge are especially needed to annotate histopathology images with labels complying with semantic standards. In this work, we elaborate a sustainable triptych able to bridge the gap between pathologists and image analysis engineers/scientists. The proposed paradigm is structured along three components: i) extracting a relevant semantic repository from the College of American Pathologists (CAP) organ-specific Cancer Checklists and associated Protocols (CC&P); ii) identifying - through the NCBO Bioportal – imaging formalized knowledge issued from effective histopathology imaging methods highlighted by recent Digital Pathology (DP) contests and iii) proposing a formal representation of the imaging concepts and functionalities issued from major biomedical imaging software (MATLAB, ITK, ImageJ). Since the first step i) has been the object of a recent publication of our team, this study focuses on the steps ii) and iii). Our hypothesis is that the management of available semantic resources concerning the histopathology imaging methods - issued from CAP documents - associated with effective methods highlighted by the recent DP challenges will facilitate the integration of WSI in clinical routine and support new generation of DP protocols. Keywords. Histopathology image analysis, semantic annotation, formal representation.
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