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Summary: Introduction. Chatbot Generative Pretrained Transformer (ChatGPT), a multimodal generative 
AI, has been studied for potential applications in healthcare, including otolaryngology-head and neck surgery. 
In this study, authors investigates the consistency of ChatGPT-4o in analyzing clinical fiberoptic videos of 
suspected laryngeal malignancies compared to expert clinicians.  
Methods. This experimental study involved twenty patients with primary laryngeal disease consulting at a 
tertiary academic center. Data, including laryngeal fiberoptic video examinations, were retrospectively analyzed 
using the ChatGPT-4o application programming interface. Responses were assessed for diagnostic accuracy, 
consistency, and clinical recommendations. Three otolaryngology-head and neck consultants independently 
evaluated ChatGPT-4o’s performance using the Artificial Intelligence Performance Instrument and a five-point 
Likert scale for complexity and consistency. 
Results. ChatGPT-4o identified malignant diagnoses as the primary diagnosis in 30% of cases, while proposing 
malignancies as one of the top three diagnoses in 90% of cases. Despite high sensitivity, specificity was limited. 
The mean consistency score for image analysis was 2.36  ±  1.13, with an intraclass correlation coefficient of 0. 
890 (P = 0.03). The model showed a tendency to prioritize text over visual data, limiting the improvement in 
diagnostic accuracy from video input. 
Conclusion. While ChatGPT-4o demonstrates potential in analyzing laryngeal pathologies through multi-
modal data, current limitations in specificity and image interpretation indicate the need for further refinement. 
Ongoing advancements could enhance its integration into clinical workflows, supporting accurate diagnoses and 
decision-making in otolaryngology. 
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INTRODUCTION 
The Chatbot Generative Pretrained Transformer 
(ChatGPT) was launched on November 20, 2022, by 
OpenAI (OpenAI) based on a transformer algorithm ar-
chitecture, looking to respond to simple-to-complicated 
questions.1 In an evolving field like health care, multimodal 

generative artificial intelligence systems, such as ChatGPT- 
4o, represent a significant advancement in comparison with 
previous Natural Processing Language (NPL) tools, as they 
can integrate visual data with text data. 

Since the release of the application programming inter-
face (API) to the public, many hypothetical applications 
have been studied in Otolaryngology-Head and Neck 
Surgery (OHNS) related to clinical and basic science re-
search,2,3 referencing,4 medical examinations,5 and editing 
scientific reports through spelling correction.6 

The accessibility and popularity of ChatGPT encourage 
patients to use them for self-education before the clinical 
visit.7 Medical students, residents, or fellow-in-training 
considered ChatGPT an adjunctive clinical tool for im-
proving their practice.8 

Although the last version of ChatGPT can perform video 
analysis, according to the best of our knowledge, to date, 
no studies have investigated the consistency between 
practitioners and ChatGPT in analyzing clinical laryngeal 
fiberoptic videos in malignant laryngeal disease. 

This experimental study aimed to investigate the consistency 
of ChatGPT-4o in the analysis of clinical fiberoptic videos of 
patients with suspicions of laryngological malignancies. 

MATERIAL AND METHODS 
Consecutive patients consulting at the Department of 
Otorhinolaryngology-Head and Neck Surgery of a Spanish 
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Tertiary Academic Centre for primary laryngeal disease 
(malignant or premalignant) were recruited from January 
1, 2024, to February 1, 2024. Patient data and laryngeal 
fiberoptic video examinations were retrospectively entered 
into the API of ChatGPT-4o. Patients were included if 
complete information related to their medical records, 
clinical examinations, and at least a computed tomography 
(CT) scan of the neck were available. Patients with in-
complete data, without malignant-suspicious disorders, or 
lacking fiberoptic video findings were excluded. The clinical 
decision regarding treatment was unrelated to ChatGPT’s 
recommendations during the study period. 

The chatbot was systematically queried to analyze the clin-
ical cases with and without the related videolaryngoscopic 
images using standardized questions (Figure 1). For each case, 
the laryngeal configuration included a video of 8 seconds, no 
larger than 20 MB, with vocal fold movements performing 
abduction and adduction. In cases of vocal fold paresis or 
paralysis, the movement of the laryngeal structures was ana-
lyzed with and without movement data in the prompt strategy. 
The study was approved by the IRB (n°CH000341), and the 
patients consented to participate. 

The diagnosis of laryngeal conditions was discussed be-
fore analysis by three board-certified Otolaryngology-Head 
and Neck consultants, considering patient history, symp-
toms, laryngeal fiberoptic examination findings, and his-
topathological findings. The responses from ChatGPT-4o 
were then independently evaluated by the same three 
Otolaryngology—Head and Neck surgeons for consistency 
and performance analysis. The complexity of clinical 
images was assessed using a five-point Likert scale, ranging 
from 1 (very low complexity) to 5 (very high complexity). 
Researchers also independently rated the consistency of 
ChatGPT-4o’s analysis of clinical images using a five-point 
Likert scale, from 1 (very low consistency) to 5 (very high 
consistency). The performance of ChatGPT-4o in pro-
viding accurate primary and differential diagnoses, 

suggesting additional examinations, and recommending 
treatments was assessed using the Artificial Intelligence 
Performance Instrument (AIPI).9 

Statistical analyses 
Statistical analyses were performed using the Statistical 
Package for the Social Sciences for Windows (SPSS version 
26.0; IBM Corp - USA). The interrater reliability for the 
AIPI score assigned by the three Otolaryngology-Head and 
Neck surgeons was evaluated with the intraclass correla-
tion coefficient (ICC) consistency. The relationship be-
tween case difficulty levels, the five-point consistency 
scores, and the AIPI scores from the judges was analyzed 
using the Spearman correlation coefficient. A level of sig-
nificance of P  <  0.05 was used. 

RESULTS 
Twenty patients completed the evaluations. The cohort 
comprised 18 males (90%) and two females (10%), with a 
mean age of 66 years (SD = 6.48). All patients were smo-
kers, and 40% (n = 8) reported alcohol consumption. The 
frames selected by the API and the CT-Scan inputted into 
ChatGPT-4o are available in Figure 2. The mean com-
plexity score was 1.80  ±  0.98. 

The lesions were predominantly located in the glottis 
(60%, n = 12), with the remaining 40% (n = 8) in the su-
praglottic. Laryngeal mobility was preserved in 90% 
(n = 18) of the cases, while one patient exhibited limited 
mobility. Histopathological analysis revealed that 70% 
(n = 14) had squamous cell carcinoma, with varying degrees 
of differentiation: moderate (71.4%, n = 10), mild (20%, 
n = 21.4), and basaloid (7.2%, n = 1). The remaining 30% 
(n = 6) had moderate dysplasia. 

Tumor staging varied, with cT1 in 40% (n = 8), cT2 in 
20% (n = 4), and cT3 in 10% (n = 2) of the patients. Lymph 
node involvement was absent (N0) in 65% (n = 13), and one 

FIGURE 1. Study workflow.  
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patient had N2c in the group of malignancies. All patients 
with recorded metastasis status were M0. Surgical inter-
vention was performed in 70% (n = 14) of the cases, with 
cordectomy being the most common procedure (60%, 
n = 12). Exclusive radiotherapy was administered to 30% 
(n = 6), and one patient received chemoradiotherapy. 

Regarding ChatGPT-4o’s suggestions, the API proposed 
preoperative studies, including CT scans and laryngeal fi-
beroptic examination in all cases. As treatment options, 
direct laryngoscopy and biopsy were universally re-
commended, along with smoking cessation, demonstrating 
high performance in considering the medical history and 
symptoms for case management. Additionally, in some 
cases, other treatments such as proton pump inhibitors, 
dietary and lifestyle modifications, and hydration were 
advised. 

Potential primary diagnoses identified by ChatGPT in-
cluded chronic laryngitis, a common consideration. Other 
potential diagnoses encompassed vocal cord nodules or 
polyps, early-stage laryngeal cancer, laryngeal cancer (T3), 
neurological vocal cord paralysis, Reinke edema, chronic 
laryngitis with hyperplasia, supraglottic cancer, and su-
praglottic cysts. In this subset, ChatGPT-4o made a correct 
malignant diagnosis in 6 (30%) of cases. However, a po-
tential malignant diagnosis was proposed in up to 90% of 
cases as one of the three potential diagnoses. The mean 
consistency score for image analysis was 2.36 ± 1.13, with 
an intraclass correlation coefficient of 0.890 (P = 0.03).. 

Regarding the performance of image analysis, the mean 
consistency score of judges for ChatGPT-4o’s ability to 
interpret images was 2.36  ±  1.13. The ICC regarding the 

consistency score was 0.890 (P = 0.03). However, the rates 
of final diagnoses within the differential diagnosis lists 
generated by ChatGPT-4o tended to be inferior to those 
proposed by clinicians and did not show improvement over 
those generated without video or image. This suggests that 
ChatGPT-4o appears to prioritize text data over image 
input despite its multimodal data processing capabilities. 

DISCUSSION 
The primary objective of this study was to investigate the 
consistency and performance of ChatGPT-4o in the ana-
lysis of clinical fiberoptic videos of patients with suspected 
laryngeal malignancies. 

Our results suggest that ChatGPT-4o can correctly 
identify malignant diagnoses and propose as the most 
probable diagnosis in up to 30% of the cases. However, it 
proposed a potential malignant diagnosis in up to 90% of 
cases as one of the three most potential diagnoses. This 
high rate of proposing malignancies suggests that while 
ChatGPT-4o is highly sensitive in detecting possible can-
cerous conditions, it may lack the specificity necessary to 
differentiate effectively between benign and malignant le-
sions. It was being this over-sensitivity, a potential co-
founder, that could lead to over-diagnosis and unnecessary 
concern for patients and clinicians. 

In this regard, we need to discuss why is relevant to 
consider the potential of an API in the clinical context? An 
API enables seamless communication between different 
software systems, ensuring standardized and automated 
data handling. In healthcare, APIs can integrate textual 

FIGURE 2. Information assessed by Chat-GPT4o (videolaryngoscopic frames images + CT Scan), blinded histology and the three most 
probable diagnosis proposed by Chat-GPT4o. CL, chronic laryngitis; VP, vocal polyp; LPR, laryngopharyngeal reflux; SGSCC, su-
praglottic squamous cell carcinoma; LSCC, laryngeal squamous cell carcinoma; RRR, recurrent respiratory papillomatosis; ESLC, re-
current respiratory papillomatosis; NVCP, neurological vocal cord paralysis; CLwH, chronic laryngitis with hyperplasia; SGCy, 
supraglottic cyst; RE, reinke edema. 
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and video inputs into ChatGPT-4o, allowing for efficient 
processing of clinical data. For example, a DICOM APIs 
standardize patient records and medical imaging, ensuring 
interoperability across electronic health records and diag-
nostic tools. For textual inputs, APIs extract and pre-
process data from clinical notes, converting speech-to-text 
and structuring unstructured records. Natural language 
processing APIs analyze symptoms, diagnoses, and medical 
terminology before feeding the information into the 
ChatGPT-4° architecture for clinical decision support and 
documentation automation. For video inputs, APIs cap-
ture and process diagnostic recordings, improving hy-
pothetically the clinical decision-making.10 

By automating data exchange, APIs eliminate manual 
workflows, enhancing interoperability, and enable AI-driven 
medical insights. Moreover, they ensure that ChatGPT-4o can 
analyze and generate responses based on structured clinical 
information, optimizing patient care, improving diagnostics, 
and streamlining healthcare operations.10 

The performance assessment using the AIPI showed that 
ChatGPT-4o demonstrated high performance in con-
sidering medical history and symptoms for case manage-
ment. This suggests that the model is adept at integrating 
and analyzing textual patient data to provide relevant 
clinical recommendations. However, its performance in 
interpreting clinical images was rated lower, with a mean 
consistency score of 2.36  ±  1.13, and the interrater relia-
bility for the consistency score was 0.890 (P = 0.03), in-
dicating moderate agreement among the evaluators. 

These results indicate that the model prioritizes text data 
over image input when generating differential diagnoses. 
This finding is critical as it highlights a limitation in the 
current multimodal capabilities of ChatGPT-4o. While 
including video data did not significantly improve the di-
agnostic accuracy over text-only data, it suggests that fur-
ther development and refinement are needed to enhance the 
model’s ability to utilize visual data effectively. 

These results are similar to those obtained by Hirosawa et al, 
which try to analyze the impact of adding image data on 
ChatGPT-4’s regarding diagnostic accuracy and provide in-
sights into how image data integration can enhance the accu-
racy of multimodal AI in medical diagnostics. For this 
purpose, the authors analyze 557 case reports from the 
American Journal of Case Reports and demonstrated that 
ChatGPT predominantly relies on textual data.11 Wu et al also 
try to assess the performance of ChatGPT-4, specifically in the 
realm of multimodal medical diagnosis, evaluating human 
body systems, including Central Nervous System, Head and 
Neck, Cardiac, Chest, Hematology, Hepatobiliary, Gastro-
intestinal, Urogenital, Gynecology, Obstetrics, Breast, Mus-
culoskeletal, Spine, Vascular, Oncology, Trauma, Pediatrics, 
with images taken from eight modalities used in daily clinic 
routine, eg, X-ray, CT, magnetic resonance imaging, positron 
emission tomography, digital subtraction angiography, mam-
mography, ultrasound, and pathology. However, the authors 
described that the API faces significant challenges in disease 
diagnosis and generating comprehensive reports.12 

Regarding laryngeal image analysis with ChatGPT, in a 
study published by Maniaci et al looking to establish the 
consistency of ChatGPT analyzing clinical pictures of 
common laryngeal disorders, the authors found that 
ChatGPT was more efficient in primary diagnosis rather 
than in the image analysis, selecting the most adequate 
additional examinations and treatments.13 

Looking forward, future advancements in AI models, 
such as the upcoming ChatGPT-O3 model, may provide 
the added benefit of articulating their reasoning during 
response generation. This "chain-of-thought" approach can 
improve transparency and clarity in the AI’s decision- 
making process, fostering greater understanding and trust 
in clinical applications. Highlighting this prospective de-
velopment could emphasize the continuous progress to-
ward more interpretable and clinically relevant AI systems. 

In this vein, the development of AI tools in OHNS reflects a 
broader trend in healthcare, where the potential of AI for 
clinical applications far exceeds its current implementation. 
This disparity, often termed the "AI chasm," arises from lim-
itations in model reliability, fairness, and external validation. 
Despite advancements in machine learning models, deep 
learning, or NPL, many still a of lack comprehensive reporting, 
with critical gaps in transparency and clinical integration. 
Bridging this gap requires adherence to robust reporting 
standards and external validation efforts to ensure AI-driven 
diagnostics, such as this proposed in laryngeal image disease 
analysis, are both reliable and clinically meaningful. 
Addressing these limitations will be essential for the effective 
deployment of AI in OHNS, ultimately improving patient 
outcomes and clinical decision-making.14 

Finally, despite this being the first study about video image 
analysis in laryngeal cancer, we must highlight some limitations 
of our study. In this vein, one of the key findings of this study is 
the need for further refinement of ChatGPT-4o’s algorithms to 
improve the specificity of its diagnoses. We need to consider 
that ChatGPT is an open software trained with the current 
information available on the internet, but is not an artificial 
intelligence interphase specifically trained in Laryngeal dis-
orders or Head and Neck Malignancies. Moreover, the model 
is based in the ability to predict potential grammar correla-
tions. By incorporating nuanced clinical data and refining the 
model’s training parameters, we will probably see an im-
provement in its ability to distinguish between benign and 
malignant conditions. Also, we need to highlight another lim-
itation, related with the absence of voice analysis. Additionally, 
the possibility of training the model and integrate it into a 
collaborative clinical framework that complements healthcare 
professionals’ expertise could optimize patient outcomes by 
providing a second opinion or supporting clinical decision- 
making. Also, the low number of patients included in our study 
can be considered a limitation. 

CONCLUSION 
Although ChatGPT could potentially be useful analyzing 
images from laryngeal malignancies, particularly through 
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its integration of text and video data, its current iteration 
exhibits specificity and diagnostic accuracy limitations. 
Ongoing advancements and careful implementation of AI 
tools like ChatGPT-4o can become valuable assets in 
clinical practice, supporting healthcare professionals in 
making more informed and accurate diagnoses. Further 
research and development are necessary to enhance the 
model’s capabilities and ensure effective integration into 
clinical workflows. 
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