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Motivation

To develop a Deep Learning method to synthesize Contrast-Enhacement in Breast MRI starting from a non-contrast MRI slice.

Synthetic Ground truth

Introduction

- DCE-MRI is the most sensitive breast imaging exam: lesions are revealed by their uptake of a
gadolinium contrast agent

« Contrast has a cost: IV access, longer exams, exclusion of some patients, gadolinium in the
environment

+ Virtual contrast enhancement predicts the post-contrast image from the pre-contrast scan
alone, without injection

Method

We propose MIRAGE, a residual 2D U-Net trained with image-, lesion- and task-aware losses.
Tumour masks supervise training only; at inference the network sees the pre-contrast slice alone.
In this context the residual predicted is the contrast, preventing any anatomy hallucination.
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Results Loss Ablation
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Discussion
. . - Losses overlap:
Task-aware synthesis: Realism = utility:
a frozen downstream model steers sharper, more contrast-like any single lesion-aware term recovers
outputs to clinically relevant images localise tumours worse most of the Dice, but only the full objective
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