From ROC to Report: A Framework for Safely Communicating Al-Derived Probability and Uncertainty in Radiology
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Results

Introduction

Al systems increasingly provide numerical
probabilities (for example, “87% malignant”), yet
there 1s no standardized guidance on how radiologists
should communicate these values 1n reports. Exact
percentages may imply unwarranted certainty,
misrepresent model calibration, and increase
medicolegal risk. This project aimed to develop a
practical framework for translating Al-derived risk,
confidence, and uncertainty into radiology report
language.

We conducted a practice-focused analysis integrating
concepts from Al calibration science, uncertainty
quantification, radiology reporting conventions,
numerical cognition, and medicolegal guidance.
Known limitations of probabilistic Al output were
synthesized to develop a structured lexicon and
communication strategy suitable for clinical imaging
practice.

Five findings informed the framework.

1. Calibration varies across anatomy, patient factors, and imaging conditions; even well-calibrated models may produce
unreliable case-level probabilities.

2. Exact percentages are frequently over-interpreted by referring clinicians due to numerical anchoring.

3. Model rehiability changes across scanners, protocols, and postoperative or treated anatomy, making single numeric
predictions misleading.

4. Precise values may increase medicolegal exposure by implying validated accuracy and radiologist endorsement.

5. Exact numbers may overshadow radiologist expertise and contextual interpretation.

Using these 1nsights, we developed a communication framework that includes:

 Categorical probability terms (low, intermediate, moderate-to-high) instead of exact percentages.

 Statements describing model limitations, including uncalibrated or out-of-distribution output.

» Language directing clinicians to integrate Al information with radiologist assessment rather than treating it as a
standalone probability.

Al Model Probability Output Recommended Categorical Example Radiology Report Language Implementation Considerations
Interpretation
<10% Low likelithood “Al analysis suggests a low likelithood of  Avoid reporting exact percentages to

malignancy. Findings should be interpreted prevent numerical anchoring. Low
in conjunction with imaging features and probabilities may still occur 1n poorly

clinical context.” calibrated models.

10—-40% Indeterminate likelithood “Al analysis indicates mdeterminate Intermediate probabilities are most
likelithood of malignancy. Radiologist susceptible to misinterpretation by
interpretation and clinical correlation remain referring clinicians.
essential.”

40-70% Moderate likelihood “Al analysis suggests a moderate likelihood Moderate probabilities frequently

of malignancy. Fial interpretation should  reflect model uncertainty or feature
integrate radiologist assessment and clinical ambiguity.
information.”

>70% High likelihood “Al analysis suggests a high likelithood of  High numeric outputs may reflect
malignancy; however, Al predictions should model overconfidence and should not
be interpreted within the full imaging and  1mply diagnostic certainty.
clinical context.”

Any probability with poor  Uncertain or unreliable “Al output may be unreliable due to Addresses dataset shift, scanner
reliability indicators (e.g.,  output 1maging conditions outside the model’s variability, treated anatomy, and
low confidence score, OOD validated domain (e.g., artifact, distribution drift.

detection, artifact) postoperative anatomy, or protocol

variation). Radiologist interpretation should
guide clinical decision-making.”

Conclusion

Al-generated percentages are often misinterpreted
and poorly calibrated at the case level. A structured
lexicon using categorical probability ranges, explicit
uncertainty statements, and radiologist-centered
integration provides a safer and more accurate way to
communicate Al-derived information in radiology
reports.
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