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Aim 1: Assess the performance of ChatGPT in selecting
appropriate imaging modalities in breast imaging scenarios using
the American college of Radiology (ACR) Appropriateness Criteria
(AC).
Aim 2: Compare the agreement of ChatGPT with the ACR AC to
that of breast imaging radiologists at a single institution in selecting
appropriate imaging modalities.
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The rapid rise in diagnostic imaging has highlighted a growing
need for tools that assist in selecting appropriate studies. Despite
the development of evidence-based guidelines such as the
American College of Radiology (ACR) Appropriateness Criteria
(AC), the integration of these tools into clinical practice remains
limited. Large language models (LLMs), like ChatGPT, have
shown early promise in supporting clinical decision-making across
various specialties. In this study, we investigated the ability of
ChatGPT to assess imaging appropriateness in breast imaging
scenarios using the ACR AC, and we compared its performance to
that of experienced breast imaging radiologists.

We selected ten clinical variants from the breast imaging section of
the ACR Appropriateness Criteria, which yielded a total of 81
imaging decisions. Each scenario was evaluated by ChatGPT-3.5,
ChatGPT-4, and ChatGPT-4o using standardized prompts to rate
imaging modalities on a 1–9 appropriateness scale. Each model
was queried four times per variant. Four attending breast
radiologists independently completed the same ratings. Ratings
from both LLMs and radiologists were compared to the ACR
standard using generalized estimating equations (GEEs) and
Bland-Altman plots to assess accuracy, bias, and consistency.

While ChatGPT demonstrated some capacity to rate imaging
appropriateness, its performance was inconsistent and often
misaligned with established guidelines. The LLMs showed a
tendency to overrate appropriateness and lacked reproducibility,
which raises concerns about their use in real-world clinical
decision-making. Notably, the variability in ChatGPT responses,
despite identical prompts, underscores challenges in reliability and
trust. Human oversight remains essential, especially considering
the potential medicolegal implications of relying on AI-generated
recommendations.

Although ChatGPT shows potential as a clinical decision support
tool, current models do not yet match the accuracy, consistency, or
guideline adherence of expert radiologists. Until reproducibility and
alignment with clinical standards improve, LLMs should be used
with caution and with expert supervision.

Figure 1. Deviations of radiologist (upper left), ChatGPT-4o (upper right), ChatGPT-4 (bottom left), ChatGPT-3.5 (bottom right) from
ACR appropriateness ratings at each ACR appropriateness rating value. Mean deviation is shown in blue while the 95% confidence
interval on the deviations is visualized in red.

Radiologists demonstrated the highest agreement with the ACR Appropriateness Criteria, showing the lowest
mean bias (0.24, p = 0.489) and the smallest slope bias. All ChatGPT models significantly overestimated
appropriateness, with larger mean biases (ChatGPT-4o: 2.46, ChatGPT-4: 1.76, ChatGPT-3.5: 2.47; all p <
0.001). Additionally, ChatGPT responses varied notably across repeated queries, with intra-model variability
comparable to or greater than that of the radiologists.

CONCLUSION

Figure 2. Total counts of appropriateness by each model of
ChatGPT (green), radiologists (red), and the ACR (blue) on a
scale of 1-9.

Figure 3. Mean absolute errors between radiologists and each
model of ChatGPT with standard error bars.


