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Abstract

Background and purpose: Artificial intelligence (Al) has been increasingly popular in recent years
as a diagnostic tool. It can assist in medical and dental workflow to support clinical decisions. A
multimodal large language model (LLM) like ChatGPT-5.2, has advanced processing capabilities
which can aid in interpreting histopathology images.

Objective:  This study assessed the diagnostic precision of ChatGPT-5.2 in detecting oral
histopathology images.

Materials and methods: The study included seventy histological images sourced from a standard
reference textbook “Oral Histology and Oral Histopathology” Springer Nature, 2025. Three subjects
experts in oral pathology independently assessed the images for the final diagnosis. Comparative
analysis of ChatGPT-5.2 versus expert consensus, utilizes Cochran’s Q test and Post hoc McNemar
with Bonferroni’s, whereas Light kappa, Fleiss Kappa and Gwet’s AC1 were applied for chance-
corrected agreement.

Results: ChatGPT-5.2 correctly diagnosed 65 oral histological images, achieving 92.9% accuracy.
Agreement among three experts and ChatGPT was 64.3% however Fleiss kappa showed a significant
agreement (0.159, p=0.001) and Gwet’s AC1 demonstrated substantial agreement (80.7% <0.001).
Cochran’s Q revealed a significant difference (p value 0.003). Post hoc McNemar with Bonferroni’s
test found significant differences between expert 2 and expert 3 with ChatGPT 5.2. Overall
ChatGPT5.2 attained closely comparable score when compared to the highest-scoring expert.
Conclusion: This study found that use of ChatGPT-5.2 in oral and maxillofacial pathology can act as
an supplementary educational and decision support tool, while experts retains full responsibility for
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final diagnosis. Further validation is required using large datasets, multiple Al model and real world
histopathology cases are necessary before its integration into clinical decisions.
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Introduction

In recent years, there has been an immense
increase in the use of artificial intelligence (Al),
a set of technologies across multiple disciplines
that aim to mimic human intelligence [1].
Machine learning (ML) is a branch of Al which
learn pattern from the data and making accurate
predictions overtime. Deep learning is a subtype
of ML that uses multilayered neural network
language input and plays a vital role in
supporting clinical decisions [2, 3].

A shift in Al happened in 2017 by the
introduction of transformer architecture; this
innovation paved the way for the foundation of
large  language  model  (LLM).  These
developments have made a remarkable fluency in
generating human language [4]. The first widely
available LLM was ChatGPT-3.5. Since then,
other more models have been developed, like
DeepSeek (DeepSeek Al), Claude (Anthropic),
Gemini (Google), Copilot (Microsoft), Mistral
(Mistral Al), and Llama (Meta) [5].

Healthcare has been influenced by Al which
helps in enhancing diagnostic precision, clinical
decision and patient ~management. ML
algorithms have been trained on large data sets
which enable pathologist to accurately and
quickly analyze tissue samples. These models
can detect various diseases and infections by
identifying their pattern and abnormalities.
ChatGPT can understand the text in a way
comparable to human abilities which enables it to
be well known in dental and medical field due to
its quick, organized clinical insight and decision
making [2, 6].

Oral diagnosis remains a challenge in dentistry
particularly when it needs histopathological

image analyzing. The difference between benign
and malignant leads to diagnostic uncertainty
which results in underdiagnosis and ultimately
delayed treatment. The use of LLM offers a
fascinating tool for disease identification and can
lead to enhance diagnostic rate [7].

In dentistry Al can help students and
practitioners in guessing the differential
diagnosis based on providing detailed

information in the form of clinical scenario and
laboratory investigations to the LLM. Various
studies on ChatGPT diagnostic reliability have
been tested, however depending on the model
version the accuracy ranges from 57% to 80%.
There is shortage of qualified pathologists
around the globe and due to the burden of
diseases the clinicians are overburdened which
results in misdiagnosis. As the model has
capability to scan slides with accuracy and speed
its application will lead to reduce burden on
pathologist to some extent [8-12].

It is essential to evaluate ChatGPT in general and
specific pathology images, therefore this study
was conducted to assess ChatGPT5.2 ability to
diagnose histopathological images sourced from
a standard textbook.

Materials and methods

This cross sectional observational study assessed
the diagnostic performance of ChatGPT 5.2. The
model was used to evaluate histopathology
images. A standard reference textbook of Oral
Histology and Oral Histopathology: A Practical
Guide for Dental Students and a Companion to
Pathologists (Springer Nature, 2025) [13] was
utilized to acquire high quality well annotated
histological images that is needed for diagnostic
training and evaluation. The images were strictly
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used for academic research purpose. Altogether
70 histological images were randomly selected
from each chapter of book which includes 60
histopathological images depicting common and
less common diseases, and 10 normal
histological images.

The high and low power photomicrograph were
selected to the region of interest without
compromising diagnostic features and saved as
JPEG format. Each image was accompanied by
limited information about the disease. The chat
history was deleted before a new session was
commenced in order to eliminate contextual bias.
The images of high resolution were included
whereas blurred or poorly focused were
excluded.

Data collection

A standardized prompt condition was developed
and model was instructed to evaluate each query
accompanied by image with description and
provide the most probable diagnosis. The
following prompt was used "What is your final
diagnosis based on the information provided?".
All responses given by ChatGPT have been
documented verbatim.

The ChatGPT 5.2 was selected due to its
multimodal capability to analyze both textual and
image based request which is required for
histopathological evaluation. It offers improved
contextual understanding and structured response
generation which makes it suitable for complex
diagnostic  queries. Same images were
independently evaluated by three subject expert
and their diagnosis served as a reference standard
for correctness. Each response was given a score
of 1 for correct answer and O for incorrect
answer. The final diagnosis (gold standard) of
each case was established using histopathological
confirmation. All cases were independently
assessed by three raters who were blinded to the
reference standard.

This study does not require ethical approval, as it
did not involve human participants or animal
subjects and relied exclusively on publicly

accessible software and fully anonymized text
book images.

Statistical Analysis

SPSS Version 26 was used to analyze data.
ChatGPT 5.2 diagnostic accuracy of final
diagnosis was documented as frequency and
percentage table, whereas the Cochran’s Q test
was used to assess the differences in the
responses by all evaluators, Post hoc McNemar
test with Bonferroni’s method was applied and p-
values were adjusted for multiple comparisons.
Lightkappa, Fleiss Kappa and Gwet’s AC1 were
tabulated for chance-corrected agreement.
Statistical significance was determined at p <
0.05.

Results

Cochran’s Q test was used to assess the
differences in responses by all four evaluators.
Cochran’s Q showed a significant difference (p
value 0.003). Post hoc McNemar test was applied
and p-values were adjusted for multiple
comparisons using Bonferroni’s correction. It
was found, that there were significant differences
between expert 2 and expert 3 with ChatGPT
(Table - 1).

Overall percent agreement among three experts
and ChatGPT was 64.3%. However, Light’s
Kappa was 0.201 (p-value 0.963) showed a fair
but non-significant chance-corrected agreement.
Fleiss Kappa also showed slight but significant
agreement (0.159, p-value 0.001). Gwet’s AC1
demonstrated substantial inter-rater agreement
(AC1 = 0.75, 95% CI: 0.65-0.85), with an
observed agreement of 80.7%.

This study included a wide spectrum of oral
lesions with multiple diagnostic categories, many
of which had low frequencies. In such multi-
category settings with sparse observations per
category, kappa statistics (including Fleiss'
Kappa and Light's Kappa) are known to yield
low values despite high accuracy. In this study,
experts demonstrated high agreement with the
gold standard (validity), but variability in
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assigning specific lesion subtypes reduced inter-
rater agreement (reliability). This reflects the
inherent complexity of multi-class oral lesion
diagnosis rather than inconsistency in clinical
competence. In order to provide robust measure
of percent agreement this study also applied
Gwet’s AC1 which was not affected by category
prevalence (Table - 2).

Figure - 1 represents the proportion of correct
interpretation of each slide by each of the
evaluator. Expert 1 has the highest proportion of
correct answers (94.3%) followed by ChatGPT
(92.9%). Expert number 2 had the least score,
78.6%.

Table - 1: Comparison of Experts’ diagnosis with Chat GPT.

Evaluators Correct Incorrect P-value®
% (n) % (n)

Expert 1 94.3 (66) 5.7 (4) 0.936
Expert 2 78.6 (55) 21.4 (15) 0.025
Expert 3 81.4 (57) 18.6 (13) 0.029
Chat GPT 5.2 92.9 (65) 7.1(5) NA
£ McNemar p-value in comparison with Chat GPT, NA; not applicable
Table - 2: Inter-rater agreement.
Measure Value P-value
Simple agreement 64.3% NA
Light’s Kappa 0.201 0.963
Fleiss Kappa 0.159 0.001
Gwet’s AC1 75% <0.001
Figure - 1: Proportion of correct interpretation of slides.
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This study compared the diagnostic accuracy of
ChatGPT 5.2 in diagnosing histopathological
images compared with three subject experts. The
model performed well 92.9% and was consistent
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subject expert 1 (94.3%), although the
differences  between evaluators  were not
statistically  significant, indicating  similar

diagnostic performance, whereas high diagnostic
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accuracy observed. Fleiss Kappa also showed
slight but significant agreement this occurs
because kappa is sensitive to category prevalence
and marginal distributions, and treats all
disagreements equally even between clinically
similar categories therefore Gwet’s AC1 was
applied which was not affected by category
prevalence and showed a significant inter rater
agreement.

Study findings indicate that ChatGPT-5.2’s
overall diagnostic accuracy was 92.9%. Our
findings are in line with recent study which
evaluated 12 histopathological images revealed
that Chat GPT 4 has strong capabilities in
interpreting histopathology images [14]. Another
study highlights 88% diagnostic accuracy of
Chat GPT-4 in diagnosing cases with
histopathological description [15].

The study revealed a noteworthy observation
which was variation in diagnostic accuracy by
subject experts, these phenomena has been
observed in other studies conducted in clinical
settings. Due to the diverse training experience
and borderline interpretation of cases may impact
the final diagnosis therefore careful consideration
is required when using ChatGPT 5.2 to support
physician decision-making [16].

Study findings indicate that Al can effectively
assist in histopathological diagnosis. Our
findings are in line with previous studies which
include random selection of queries from the text
book Clinical Guide to Oral Disease has 87.4%
overall accuracy rate. In addition, other studies
also demonstrated that Al models can achieve
diagnostic precision in well-defined
histopathological features. Based on these
findings Al tools can be used as a supplementary
aid in diagnostic workflow [17-19].

The findings of this study align with a study
conducted on 100 pathological lesions from
google images and 10 healthy mucosa reveals
91.7% of correct responses which show that
ChatGPT has appropriate diagnostic accuracy

and its application may reduce workload and
human errors [20].

ChatGPT-5.2 fast processing ability supports
health care professionals by providing evidence-
based dentistry approach reducing human error
and burden. However, it may influence result and
pose challenges for less  experienced
practitioners. The current performance suggest
that it can be used for generating differential
diagnosis and educational feedback while expert
OMF pathologist maintain full responsibility for
final diagnosis. Al is still in development stage
and it can be use as a supplementary educational
or decision support tool, further research is
necessary to determine its role in diagnosis and
management in healthcare [21, 22].

Limitations and Future Directions

The study has small sample size which limits it
generalizability —and its dependence on
histopathological images from text book only.
Secondly the study evaluated only a single
artificial intelligence model. Future studies
should therefore include, large sample size, use
of multiple Al models and real world
histopathological cases.

Conclusion

This study found that use of ChatGPT-5.2 in oral
and maxillofacial pathology can act as an
supplementary educational and decision support
tool, while experts retains full responsibility for
final diagnosis. Further validation is required
using large datasets, multiple Al model and real
world histopathology cases are necessary before
its integration into clinical decisions.
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