RACR-MIL: Rank-Aware Contextual Reasoning for Weakly
Supervised Analysis of SCC Whole Slide Images
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image (WSI) TUMOR LOCALIZATION: 16% HIGHER SENSITIVITY HIGHER DIAGNOSTIC EFFICIENCY FOR CLINICIANS

» Addresses diagnostic (tumor grade) and
prognostic (metastasis risk) tasks

* Requires minimal annotations (only slide-

level labels)

Moderate-differentiation heatmap

Without assistance (Well) With assistance (Moderate)

SELF-SUPERVISED PRETRAINING
Utilizes self-supervised learning to extract

Pathologist’s Feedback: The model correctly identified differentiation for localized tumor regions. It did better
with grading than identifying potential tumor regions. The model does not distract me from diagnosing correctly.
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robust and generalizable image features (

CONTEXTUAL LEARNING
Novel hybrid graph captures local tissue

tumor microenvironment context and non-
local phenotypic relations across distant
tumor regions

REGION PRIORITIZATION
Emulates clinicians by emphasizing higher
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risk tumor regions using ranking-based Poorly-differentiated cells with

acantholysis in a sheet-like growth
pattern adjacent to epidermis

Tumor cell infiltration with
desmoplastic stroma.

Fibrosis with desmoplasia and
inflammation, infiltrative tumor
strands at tumor-stromal interface
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Poorly- differentiated large
tumor cells with prominent
nucleoli in a sheet-like pattern

Lymphocytic inflammation with

attention mechanism varying tumor differentiation
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