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Objective:  To determine the ability of artificial intelligence (AI) ChatGPT to accurately differentiate 

between vagal and carotid schwannomas from contrast-enhanced MRI images and CT images. 

Study Design:  Comparative analysis.

Methods:  A variety of peer-reviewed studies from reputable journals in otolaryngology were 

accessed. Four MRI images, two of vagal schwannomas and two of sympathetic chain schwannomas, 

and four CT images, two of each diagnosis, were extracted. Each image was independently entered 

into ChatGPT-4o. The AI model was then prompted to provide the correct diagnosis. Accuracy of 

responses was graded based on the designations provided in the original sources. Univariate 

analyses were used to identify statistical associations.

Results: Eight images, four of each diagnosis, were given to ChatGPT. The AI model had an overall 

accuracy of 62.25%. Notably, ChatGPT diagnosed vagal schwannoma (75.00%) at a greater rate than 

sympathetic chain schwannoma (50.00%). A similar trend was observed when data were stratified by 

image modality type, as GPT correctly diagnosed three of the MRI images (75.00%) and two (50.00%) 

of the CT images. On Fisher's exact test, there was no significant difference between overall accuracy 

of MRI images compared to CT images (p > 0.05).

Conclusions: While ChatGPT is able to recognize schwannomas in CT and MRI, the AI model does 

not have great accuracy in differentiating between vagal schwannomas and sympathetic chain 

schwannomas. Further refinement is necessary for reliable clinical application.
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Can Artificial Intelligence Correctly Differentiate between Vagal Schwannomas and 
Sympathetic Chain Schwannomas?

• ChatGPT is an artificial intelligence system developed by OpenAI that uses large-scale machine 

learning to understand and generate human-like outputs. While best known as a language model, 

newer versions have the advanced capability to interpret and respond to images, making it a 

versatile tool for both text- and image-based tasks.1

• Many studies show promising applications of OpenAI’s GPT-4 (ChatGPT) and other large language 

models (LLMs) in the field of medicine, with successful performance in diverse tasks including 

image-based diagnostics, clinical analysis, treatment planning, and open-ended clinical question 

analyses, even achieving at or near-passing scores on the USMLE Step 1, Step 2CK, and Step 3 

examinations without prior training or reinforcement.1-3

• In the field of otolaryngology, LLMs such as ChatGPT have been shown to differ in their ability to 

interpret clinical knowledge and generate comprehensive treatment plans. Among them, ChatGPT 

is recognized as one of the stronger engines, demonstrating a solid grasp of both the foundational 

and detailed concepts in the field.4

• ChatGPT has achieved variable success in the evaluation of head and neck cancer. In analyzing 

images and corresponding text of recurrent laryngeal cancers, ChatGPT was able to provide 

accurate TNM classification and clinical staging according to current guidelines.5 According to 

another study, the AI engine overestimated the extent and severity of lymph node metastasis in 

head and neck cancers.6

• Given the heterogenous success of ChatGPT in otolaryngological cancer detection and analysis, 

further research is warranted to establish the safety and efficacy of potential integration of 

ChatGPT and other LLMs into current medical practice. 

• The objective of this study is to assess the accuracy of ChatGPT-4o in accurately differentiating 

between vagal and sympathetic chain schwannomas using contrast-enhanced MRI images and CT 

images from peer-reviewed otolaryngological studies. 

• Peer-reviewed otolaryngology journals were reviewed to identify eligible imaging cases.

• Image set: 8 total images (4 contrast-enhanced MRI, 4 CT).

• Contrast-enhanced MRI: 2 vagal schwannomas, 2 sympathetic chain schwannomas

• CT: 2 vagal schwannomas, 2 sympathetic chain schwannomas

• Each image was independently uploaded into ChatGPT-4o (OpenAI, May 2024 release) for 

diagnostic interpretation.

• Model outputs were compared with the reference diagnoses reported in the original studies.

• Accuracy was defined as concordance between model responses and source designations.

• Univariate analyses, including Fisher’s exact test, were performed to assess statistical associations.

• In this image set, ChatGPT demonstrated moderate overall accuracy (62.25%) in successfully identifying vagal and 

sympathetic chain schwannomas. Performance was stronger for vagal schwannomas (75.00%) when compared to 

sympathetic chain schwannomas, suggesting possible diagnostic bias. This outcome aligns with the heterogenous LLM 

performance seen across otolaryngological diagnoses. For example, correct diagnostic accuracy ranged from 38% to 86% 

in one study of otolaryngological pathologies stratified by subspecialty.7

• By modality, contrast-enhanced MRI (75%) outperformed CT (50%), though this difference was not statistically significant 

(> 0.05). These findings underscore both the potential utility of AI in otolaryngological radiologic interpretation, as well as its 

current limitations. 

• One meta-analysis showed that in 91 studies of the utility of artificial intelligence in otolaryngology, generative AI performed 

with high accuracy in education (83.0%) and imaging tasks (84.9%), but underperformed in clinical decision support 

(67.1%).2 Another study demonstrated ChatGPT’s strong performance on open-ended otolaryngology questions (75% 

accuracy across 3 trials) while also revealing frequent issues with self-contradiction and hallucinations.3

• Overall, the variability in accuracy suggests that ChatGPT’s diagnostic reasoning is not yet optimized for nuanced imaging 

distinctions, reinforcing the need for refinement before reliable clinical application.

• ChatGPT can recognize schwannoma patterns on CT (50.00%) and MRI (75.00%) in curated examples; however, the model 

does not reliably differentiate vagal vs. sympathetic chain schwannomas with high accuracy. In this image set, ChatGPT 

displayed 62.25% accuracy, indicating the need for improved performance before implementation into clinical medicine.

• Current evidence suggests that LLMs like ChatGPT are not reliable enough for autonomous diagnostic use in nuanced 

radiologic differentials. However, they show promise in supplementing current medical practice as adjunct tools, with 

potential applications in preliminary triage, education, and workflow support. Continued research, AI model refinement, and 

policy development are necessary for safe and effective implementation into clinical medicine.8

• Until reproducible, high accuracy is achieved, diligent human oversight remains essential for clinical application of LLMs 

such as ChatGPT.

• Future studies should assess ChatGPT’s performance across broader radiological pathologies to better understand its 

generalizability to everyday imaging practice.
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Figure 1:
ChatGPT Accuracy in Recognizing Vagal vs. Sympathetic Chain Schwannomas from MRI and CT 
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