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Qualitative Results and Insights

Evolved Mammography Skills Agent Trajectory

We equip a frozen LLM with (1) mammogram-specific tools for agentic investigation and (2) a skill-

evolution mechanism that distils failed trajectories into reusable skills, improving the agent's reasoning 

in a non-parametric manner.

Figure 1. A frozen medical MLLM investigates a mammogram with on-demand tools and a 

retrievable Skill Bank; a teacher LLM distills failed trajectories into new skills offline.
Figure 2. Example tools from the library: ROI crop, paired 

CC/MLO view and contralateral-breast comparison.

Table 1. BI-RADS Macro-F1 (95% CI). Tools 

alone do not help; adding evolved skills lifts 

Macro-F1 from 0.106 to 0.148.

Figure 3. Tool invocations. Skills shift calls toward core 

inspection tools (ROI, paired view, contralateral) and 

away from rarely useful ones.

Figure 4. Tool calls per example. With skills 

the agent rarely stops early (0-2 calls) and 

investigates longer (5-7 calls).

Figure 5. An example evolved skill (SKILL.md): verify 

suspicious findings with paired-view and contralateral 

comparison before assigning BI-RADS 4 or 5.

Figure 6. Retrieved skills are injected in 

to the system prompt; the agent then 

inspects metadata, the suspected ROI, 

the paired view and the contralateral 

breast before committing to BI-RADS 

3,matching the ground-truth.

Key Takeaways

• Tools alone do not help: Macro-F1 

0.106 vs. 0.108 for the baseline.

• Evolved skills lift it to 0.148 [0.121, 

0.180] F1.

• Skills change behavior: 

more  investigations;  deeper 

reflection; leverage multi-views
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7+ Tools to perform agentic investigation, including 

knowledge retrieval, ROI Tools, Multi-viewer Tools
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