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Task Definition：

• We investigate generalizable tumor segmentation, aiming to train a single model that can not only 

segment tumor types seen during training but also generalize in a zero-shot fashion to unseen tumor 

categories, thereby enabling tumor segmentation across diverse anatomical regions. 

• Existing methods face limitations related to segmentation quality, scalability, and the range of applicable 

imaging modalities.

Background
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Design deficiencies of existing methods
1. Vision-Language Models for zero-shot 3D medical image segmentation

ZePT (CVPR 2024) Malenia (ICLR 2025)

…

Towards Generalizable Tumor Synthesis
Chen, et al. CVPR 2024 MAISI (Guo, et al.)

2. Tumor synthesis for label-free tumor segmentation
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We take an innovative approach towards generalizable tumor segmentation.

Key insights:

• Despite the challenges in simulating tumors, a medical foundation diffusion model (MFDM) trained on 

large-scale data is capable of understanding rich, diverse anatomical structures and organ-specific 

knowledge. Moreover, this valuable knowledge is already embedded within its internal representations.

• While directly synthesizing a wide variety of tumor types may be challenging, synthesizing healthy organs 

is relatively feasible with medical foundation diffusion models. Then the tumor region can then be 

obtained by computing the discrepancies between the input image and the synthetic image.

Motivation

Challenges:
How to enable the model to detect diseased organs in a zero-shot manner, generate their corresponding 
healthy counterparts, and then achieve generalizable tumor Segmentation?
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• Anomaly-aware open-vocabulary attention (AOVA) maps.

• Text-driven region-level anomaly detection.

• Mask refinement with frozen diffusion model.

• Training-free latent-space inpainting.

• Pixel-level and feature-level residual learning.

Method

Key Techniques:
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Results
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Thanks!


