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Artificial intelligence in dentistry:
a review of ChatGPT'’s role and potential

The significance of oral health spans various aspects of life,
influencing overall health and wellbeing. Global dental health
issues such as dental caries, periodontal diseases, and oral can-
cers persist despite advancements in diagnostic and treat-
ment techniques. Innovations to enhance dental care and pro-
fessional development are crucial, and artificial intelligence
(Al) presents a promising solution. In this regard, ChatGPT, a
sophisticated Al tool, shows potential for revolutionizing den-
tistry. Its role in improving diagnostic accuracy, treatment
planning, patient communication, and professional develop-
ment is increasingly recognized.'

Al has been used in dentistry for image analysis, pattern
recognition, and decision support systems to help dental prac-
titioners in diagnosis and treatment. As Al has evolved, machine
learning and natural language processing (NLP) have gained
traction in dental practice. The Generative Pre-trained Trans-
former (GPT) by OpenAl, and GPT-based tools like ChatGPT,
have furthered the role of Al in dentistry. ChatGPT’s remarkable
understanding and generation of human-like text, given its
training on extensive datasets, make it a potent tool for enhanc-
ing dental practice.? It can aid in patient communication, diag-
nostic suggestions, and treatment planning. It also promotes
patient education, workflow efficiency, and supports continu-
ing dental education (CDE). However, challenges to integrating
Al tools like ChatGPT, such as data privacy concerns, ethical
implications, and validation needs in clinical settings must be
addressed. Successful Al implementation in dentistry requires
collaboration among dental professionals, Al developers, and
regulatory bodies. ChatGPT has shown considerable potential
in dental research, offering support in literature review and
data analysis by identifying relevant articles, summarizing key
points, and analyzing extensive textual data for pattern and
trend identification, thereby aiding in the production of accu-
rate research outcomes.?

It also facilitates research collaboration and communication
by improving knowledge exchange, offering advanced transla-
tion capabilities to overcome language barriers, and providing
summarization features to quickly comprehend key points from
lengthy publications. A Chrome extension powered by ChatGPT
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can efficiently summarize scholarly papers, offering valuable
insights and saving researchers valuable time. However, its utility
should be paired with the most current research literature due
to its knowledge limitation up until September 2021. ChatGPT'’s
application in dental education enhances personalized learning
and simulation training. It can generate tailored study materials
and provide adaptive feedback, contributing to individualized
learning plans and improving comprehension and overall edu-
cational results. Furthermore, it can be integrated into simula-
tion and virtual training environments, offering students a safe
space for practice, and facilitating adaptive, personalized learn-
ing experiences. This integration enhances real-world prepared-
ness by offering tailored feedback within immersive simula-
tions.** Nonetheless, the balance between Al utilization and
human expertise is crucial, with the guidance of human instruc-
tors remaining essential for effective learning experiences.

In dental practice, ChatGPT can significantly enhance patient
education and communication. It provides real-time answers to
patient queries and personalized explanations of dental con-
ditions and treatment plans, resulting in improved patient
engagement and satisfaction. This aligns with Kamalakannan
and Eashwar’s (2019) findings regarding Al’s potential in
patient communication and understanding enhancement.?
Furthermore, ChatGPT can support evidence-based treatment
planning and decision-making. As highlighted by Brattain et
al® Al models, through the analysis of complex patient data,
can deliver evidence-based recommendations, thereby assist-
ing informed decision-making. However, while beneficial, Al is
intended to assist and not replace the expertise and judgment
of dental professionals.®

Despite the promise of Al language models like ChatGPT in
enhancing diagnostic accuracy, reducing costs, and improving
patient outcomes in the field of dentistry, there are inherent eth-
ical and practical challenges that necessitate cautious implemen-
tation. Among these challenges are issues of data privacy and
potential biases that require dental professionals to remain vigi-
lant in data protection, and compliance with ethical standards
during Al-assisted analyses, while concurrently maintaining a
transparent algorithmic framework to foster trust and enable
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responsible Al application in dentistry. Additionally, Al develop-
ers are tasked with the responsibility of mitigating embedded
biases within training datasets to ensure unbiased and impartial
Al outputs. Equally, an overdependence on Al systems may com-
promise human expertise and critical thinking within the dental
field, necessitating a balanced approach between Al utility and
human insight. Various studies underscore the need for cautious
Al integration and the humanization of Al-generated content,
advocating for Al systems to serve as complementary tools
rather than replacements for human expertise.”

Ensuring reliability of Al outputs, particularly for systems like
ChatGPT, poses a significant challenge. Despite the system’s pro-
ficiency in generating contextually relevant and coherent text,
there can be instances of “hallucination,”a phenomenon where
the Al system, unable to find a correct answer, provides a plau-
sible yet fabricated response, potentially leading to the dissem-
ination of misinformation.® Further, the problem of misleading
and fake data inclusion often arises, which can be characterized
by the generation of inaccurate or unverifiable information re-
lated to dental treatment. For instance, the Al system might
generate nonexistent or misleading citations, often associated
with incorrect data. It is therefore paramount that all citations
be diligently cross-verified to confirm their legitimacy and de-
pendability as reliable sources.

To counteract fake data inclusion and improve Al content reli-
ability, strategies such as rigorous validation, robust Al training,
fostering human-Al collaboration, transparent algorithm formu-
lation, and data source verification can be employed. Additionally,
implementing reporting and response mechanisms will enable Al
developers to identify areas of improvement, fine-tune their mod-
els, and enhance the quality of the produced content over time.

In conclusion, while Al presents a promising future in den-
tistry, including diagnostics, treatment planning, patient com-
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munication, education, and professional development, it is
essential to strike a balance between leveraging Al capabilities
and maintaining human expertise in the field. As the technology
continues to evolve, collaboration between dental profession-
als, Al developers, and regulatory bodies is necessary to ensure
the responsible and effective integration of Al into dentistry.
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