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Introduction/Background

Medical report labelers capable of handling various abnormalities, such as CheXpert and CheXbert, have mainly targeted
chest X-ray (CXR) reports. However, compared with chest X-ray reports, computed tomography (CT) reports, particularly
in the abdominal region, are more complex and cover a broader range of organs and abnormalities. These challenges
make abnormality labeling for abdominal organs underexplored.

Methods/Intervention

To address this challenge, we propose a large language model (LLM) labeler, MAPLEZ-CT, to annotate whether major
abdominal organs are abnormal. MAPLEZ-CT is an adaptation to CT reports of the previously published MAPLEZ
(Medical report Annotations with Privacy-preserving Large language model using Expeditious Zero shot answers) LLM
prompt system. The employed zero-shot prompt, which uses the publicly available Meta-Llama-3-70B-Instruct model, run
locally to preserve privacy, is displayed in Figure 1. A key feature of the prompt was the inclusion of an extensive
definition of abnormalities: any unusual findings the radiologist deems worth mentioning for a specific organ, including
atypical anatomical variations, postsurgical changes, and findings in subparts organs. This definition excludes findings
indicating limited evaluation, normal organs, adjacent structures, or broad anatomical areas. Additional modifications
included LLM pre-extraction of relevant sentences and chain-of-thought reasoning, whose computational complexity was
partially offset by the vLLM library, which reduced the processing time by around 92%.

Results/Outcome

One research fellow and two radiology residents annotated the test set for five major abdominal organs (the spleen, liver,
kidneys, gallbladder, and intestines) using 100 private reports randomly sampled from the publicly available Deep Lesion
dataset. The final labels were decided through majority voting. The proposed method was compared to MAPLEZ and the
rule-based SARLE (Sentence Analysis for Radiology Label Extraction) labeler. It achieved a median F1 score of 0.954
[0.927, 0.975], with an improvement ranging from 0.135 to 0.403 over the median scores of the baseline models. Table 1
shows the results for each organ. We calculated 95% confidence intervals through bootstrapping.

Conclusion
MAPLEZ-CT can reliably label abnormalities for major organs in abdominal CT, outperforming alternatives. It has the
potential to create large-scale annotated CT datasets for abnormalities detection.

Statement of Impact
Zero-shot privacy-preserving LLMs can successfully label abnormal organs for CT reports.
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Given the CT report "<report>", is there any subpart of the report that can be used to
infer information about the presence, absence, or stability of "<organ>"7? If yes,
extensively quote all of those sentences between double quotes (). Include all
implicit and explicit sentences related to the "<organ>" from all of the parts of the

report. List the sentences from your answer employing dash items ("-"). Indicate if
each sentence provides any information about the "<organ>" right after the
sentence, using "Informative" or "Uninformative".
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Selected
sentences

@en the full CT report "<selected sentences>", use logical deductive reasoning}
infer if the radiologist explicitly mentioned potential presence of evidence of "any
explicit radiological finding that can be inferred to be in or about the <organ> or any
of its parts; or the finding that the <organ> has been removed; or the finding of
atypical anatomical variations of the <organ>; ignore findings that are only adjacent
to the <organ>; ignore findings only in contact with the <organ>; ignore normal
findings or any synonyms of it; ignore findings that the <organ> has no
abnormalities; ignore findings that the <organ> is present; ignore contrast
opacification findings; ignore findings about limited evaluation of the <organ>". Let's
\ think step by step. Finish with a conclusion of the answer. /

!

<organ> abnormal?

Representation of the main parts of the prompt system employed with the Meta-Llama-3-70B-Instruct LLM to extract
labels about the abnormality of organs from CT reports



Organ

SARLE

MAPLEZ (Llama2)

MAPLEZ (Llama3)

MAPLEZ-CT
(Ours - Llama3)

Spleen
Liver
Kidney
Gallbladder
Intestine

0.349 [0.197, 0.500]
0.692 [0.574, 0.800]
0.740 [0.632, 0.827]
0.333 [0.185, 0.486]
0.578 [0.378, 0.732]

0.606 [0.333, 0.780]
0.921 [0.847, 0.974]
0.833[0.725, 0.918]
0.400 [0.100, 0.640]
0.400 [0.160, 0.615]

0.875 [0.741, 0.971]
0.968 [0.921, 1.000]
0.884 [0.794, 0.947]
0.560 [0.273, 0.769]
0.750 [0.571, 0.889]

0.958 [0.872, 1.000]
0.989 [0.963, 1.000]
0.977 [0.938, 1.000]
0.884 [0.741, 0.978]
0.902 [0.800, 0.980]

Median

F1 scores of the different CT report labelers applied to find all abnormalities mentioned in the reports for different organs.

0.568 [0.511, 0.630]

0.743 [0.679, 0.801]

In bold, we highlight the best model in each row.
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