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B- Introduction B- Results

Leveraging the extensive input context, we
Included both the radiology reports and the
prepared reasoning data within the prompts.
We anticipated that the model would learn
how to align the diversity of the provided
radiology reports with the TNM classification
definitions through the reasoning data.

We also evaluated Gemma2, which is
lightweight and suitable for local
environments. Supervised fine-tuning (SFT)
was performed using radiology reports and
reasoning data as training data.

¢ SFT strategies

*4-bit quantization (NF4) and double quantization (unsloth model)

*Learning rate=2e-4, epochs=7, Lora_rank=256

V Prompt ENgineering oo

* Definition of TNM classification

We include the definition and cautionary notes of the TNM classification of lung cancer in the
prompt so that the LLM would strictly follow the established criteria and fully understand the
rules specific to this task(e.g., “TX” does not exist).

* Chain-of-Thought prompt (CoT)

To guide the LLM through a sequential examination of T, N, and M classifications, we adopted a
type of chain-of-thought (Col) prompt that utilizes XML-like tags to elicit a step-by-step TNM

classification output.

* In-Context Learning (ICL)

Considering that conventional few-shot prompting would be insufficient for learning diverse
reasoning patterns, we adopted a Many-Shot In-Context Learning approach, incorporating all

available training data into the prompts.
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B Discussion

Gemini 2.0 Flash Experimental achieved strong accuracy
even in zero-shot settings, and significantly improved T-
classification accuracy when combined with Col prompting
and many-shot reasoning data.

For Gemma2-9b-it, SFT with reasoning data improved T-
classification inference compared to using TNM labels
alone.

The Col approach, by explicitly outputting the reasoning
process, can also be expected to enhance transparency
and interpretability—Iimportant factors for medical
applications.

B Conclusion

This study demonstrated that providing reasoning
processes to LLMs through Many-Shot ICL or fine-tuning
can significantly improve TNM classification accuracy,
particularly in T-staging while maintaining interpretability.




