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NEC

Method Example of Stage 1

You are a medical specialist. Please estimate the TNM stage from the lung cancer radiology report, strictly #*
following the definitions of the TNM stage for lung cancer provided below. Select the final TNM stage from

Our method employs a two-stage reasoning process for

###: TNM Stage Definitions

accurate TNM staging of lung cancer using radiology o stace cefntor

### Answer Choices:

reports. We utilize a structured chain-of-thought (CoT)

M: MO, M1a, M1b, M1c

and iterative reviews to ensure consistency and &

# ## Radiology Report: D
't ra n S a r'e n C Complete atelectasis of the left upper lobe. 74 mm mass with poor contrast
p y. enhancement, obstructing the left upper lobe bronchus, considered to be lung cancer.

Enlargement of the left pulmonary hilum and ipsilateral mediastinal lymph nodes,
suggesting lymph node metastases. Enlarged lymph nodes on the right side of the
trachea, also suspected to be lymph node metastases. The left lower lobe bronchus is
also infiltrated by the tumor and is narrowed. No pleural effusion. Normal appearance of
the visualized upper abdomen.

Purpose: Reduce inference errors through iterative
review and majority voting, ensuring robust TNM
C la S S ifi Ca-t i O n ] Due to the presence of atelectasis, it falls under the T2 category.

> 74 mm mass with poor contrast enhancement, obstructing the left upper lobe
bronchus.

Evaluation of the primary tumor (T):
> Complete atelectasis of the left upper lobe.

The size of the mass is 74 mm (7.4 cm), which is larger than 7 cm, thus falling under

Stage 1 (Initial Inference + Self-Review)

Evaluation of regional lymph nodes (N):

° kN N feW—S h Ot le a r'n i n g Wit h COT: E m b e d r’e po rts u S i n g ;ulégleasrﬁﬁgfynrﬁgg Ek(m)edlee;‘r;cer%glsrggsneasr.y hilum and ipsilateral mediastinal lymph nodes,

> Enlarged lymph nodes on the right side of the trachea, also suspected to be lymph

text-embedding-3-large, retrieve top-10 similar cases,

. . Metastasis to the ipsilateral pulmonary hilum lymph nodes corresponds to NT.
a n d g e n e ra'te re aso n I n g (COT) VI a 't h e L LM Metastasis to the ipsilateral mediastinal lymph nodes corresponds to N2. Metastasis
u to the lymph nodes on the right side of the trachea (contralateral mediastinal lymph
nodes) corresponds to N3. Since N1 and N2 are lower categories than N3, N3 is

- Self-review: The LLM revisits its own reasoning based

Evaluation of distant metastasis (M):

on TNM definitions, detecting and correcting mistakes. e -
° E n Se m b le C h eC k: If five i nfe r'e n Ce S p rOd u Ce 22 No abnormalities such as pleural effusion or in the visualized upper abdomen are

noted. Since no other descriptions are indicating distant metastasis in the report, it
corresponds to MO.

different predicted stages, they are deemed

inconsistent, prompting Stage 2.
Stage 2 (Second Review + Majority Vote) P o
- Second review: The LLM re-evaluates Stage 1's :
reasoning as if it were provided by a different ’ @

Please verify whether the generated reasoning process is correct based on the TNM -

model/human, ensuring a different perspective.

#t## Output Template:

¢ M aj O rity VOti n g : F i n a l. TN M Sta g e i S d ete rm i n e d by g?:gt (s)‘fetg-eb;?stseogit?agszéogrewstsh:e TNM stage definitions to ensure there are no errors

or missing information in the reasoning process.

majority vote of five re-reviewed outputs, enhancing

Regeneration of the reasoning process:

agreement and accuracy.

Final TNM stage:
fill here

# # # Radiology Report:
{radiology report}

w Check of the reasoning process:

Check step-by-step based on the TNM stage definitions to
ensure there are no errors or missing information in the
reasoning process.

Final TNM stage:

Ensemble TImiN3M1b
w/ examples shuffle . Ensemble .
: ==
° L
o
® -
Previous inference #
. You are a medical specialist. You are provided a radiology report and the corresponding TNM staging
result after review reasoning process. Please review the reasoning process, considering the possibility of different predictions *
I while strictly adhering to the TNM stage definitions below.
kNN few-shot . O ### TNM Stage Definitions:
examples - {tnm stage definition¥}
’ #t## Answer Template:
. ] Review of the reasoning process:
Review T2aN1MO Check step-by-step to ensure the reasoning process complies with the TNM stage definitions, comparing the
. classified categories with the definitions.
I . fill here
o T2aN1MO Final TNM stage:
- - T2aN1MO fill here O
|
- P - # # # Radiology Report: -
Inf O . Major@mtmg {report}
nrerence - - ?
- ] #t#1# Inference Result:
I T2aN1MO {stage 1 inference result}
o ### Types of Predicted Different TNM Stages:
B 9, ? - Different T categories were predicted: T1mi, T4
' ) Different M categories were predicted: M1b, M1c
O . Please conduct the review only for the T, M categories.

T2aN2MO

Review - -
°? If ensemble outputs are Review of the reasoning process:
T2aNOMO P Check step-by-step to ensure the reasoning process complies with the TNM

T2aN1MO inconsistent, go to Stage 2. stage definitions, comparing the classified categories with the definitions.
a

b

Final TNM stage:
T4AN3Mlc

Experiment Results & Discussion Ablation Study: Impact on Fine Accuracy Scores

Setting: We conducted group k-fold Results: The proposed method raised
cross-validation (k=18) to prevent fine joint accuracy from 66.7% (Zero-
data leakage across nine radiology shot) to 82.7%. Notably, T accuracy
reports for each case. A total of 18 improved by 13 points, highlighting the
lung-cancer cases were manually effectiveness of iterative reviews.
distinguished from the dataset.

cy Score

Discussion: N accuracy dropped with
Comparison Approaches: Zero-shot, +710-shot, suggesting possible CoT

+10-shot

+710-shot, +Ensemble, +Review design issues. Adopting newer reasoning

Bl +Review (Stage 1)

(Stage 1), +Review (Stage 2) models (like OpenAl o-series, DeepSeek | == revewsioe2

R1) can further enhance TNM-stage T T
LLM Selection: Claude 3.5 Sonnet predictions.
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