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Abstract: Artificial intelligence, and particularly language models
like ChatGPT, are increasingly transforming the field of healthcare,
including dentistry and, more specifically, endodontics. This review
explores the current and potential applications of ChatGPT in
endodontics, addressing its impact on diagnosis, treatment
planning, education, patient communication, research, and
highlights challenges, ethical considerations, and future directions
for leveraging ChatGPT to enhance the practice of endodontics.
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Introduction: Artificial intelligence has emerged as a disruptive force in healthcare, promising

innovative solutions to complex challenges across various medical specialties. In the field of

endodontics, the integration of advanced language models such as ChatGPT presents new

opportunities to improve diagnostic accuracy, treatment planning, educational resources, patient

communication, and evidence-based practice. This comprehensive review aims to elucidate the
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diverse applications of ChatGPT in endodontics and outline the potential implications for patient
care and clinical practice.'?

ChatGPT Working Principle: Absolutely, I'd be happy to explain. ChatGPT is an Al language
model developed by OpenAl. It works on the principles of deep learning and natural language
processing. At its core, it utilizes a transformer-based architecture, which enables it to understand
and generate human-like text based on the input it receives.’

The working model of ChatGPT involves a pre-training phase where the model is fed a
large amount of text data from diverse sources, allowing it to learn the patterns, semantics, and
context of human language. This pre-training phase is crucial as it helps the model develop a
broad understanding of language and the ability to generate coherent and contextually relevant
responses.’

Once the model is pre-trained, it undergoes fine-tuning to specialize in certain tasks or
domains. This fine-tuning process allows the model to adapt to specific contexts, enabling it to
provide more accurate and tailored responses for particular use cases.*”

When the model receives input, it processes the information through its layers of neural
networks to decipher the meaning and context of the input. It then generates a response based on
its learned knowledge and understanding of language. *°

The model's ability to generate responses is driven by its capacity to predict the most
probable next word or sequence of words, taking into account the context and input it has
received. This predictive capability allows the model to produce human-like text and engage in
meaningful conversations with users.®

ChatGPT's working model is continually updated and enhanced by OpenAl, leveraging
advancements in Al research and incorporating feedback to improve its language understanding
and response generation capabilities.

In summary, ChatGPT's working model is based on deep learning, natural language
processing, pre-training on large datasets, fine-tuning for specific tasks, and advanced language
modeling techniques, all of which enable it to understand and generate human-like text
responses.’

Application of ChatGPT in Endodontics: Indeed, ChatGPT possesses several potential
applications in the field of endodontics, offering promising opportunities to enhance various

aspects of patient care, education, and research. Some of the notable applications include:
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ChatGPT in Diagnosis and Radiographic Analysis: In endodontic diagnosis, the
amalgamation of patient history, clinical examination, and radiographic interpretation forms the
cornerstone of identifying and treating pulpal and periapical pathologies. ChatGPT has the
potential to aid in this process by assimilating patient data and radiographic images, offering
differential diagnoses based on established patterns and distinctive features. Furthermore, the
model can be deployed to analyze radiographs, detect subtle anatomical variations, and assist in
accurate identification of complex canal morphologies, thereby enhancing diagnostic precision
and treatment planning.>”’

Treatment Planning and Decision Support: ChatGPT can serve as a crucial decision support
tool in formulating comprehensive treatment plans for endodontic cases. By leveraging evidence-
based research and guidelines, ChatGPT can provide clinicians with treatment recommendations
tailored to individual patient profiles, contributing to optimized treatment strategies.
Additionally, by interpreting patient-reported symptoms and concerns, the model can assist in
developing personalized treatment approaches, ultimately enhancing patient outcomes and
satisfaction.®®

Educational Tool for Professionals and Students: Within the realm of endodontic education,
ChatGPT presents itself as a valuable resource for professionals and students alike. Through
interactive and conversational responses, the model can provide accessible explanations of
complex endodontic procedures, offer insights into diagnosis and treatment outcomes, and
engage in dialogue to address queries related to theoretical concepts. By doing so, ChatGPT
supports continuous learning, knowledge dissemination, and ongoing professional development
within the endodontic community.*

Patient Communication, Informed Consent, and Multilingual Support: Effective
communication between clinicians and patients is paramount for successful treatment outcomes
and patient satisfaction. ChatGPT can facilitate patient education by delivering understandable
explanations of treatment procedures, post-operative care instructions, and potential outcomes in
a conversational format, thereby empowering patients to make informed decisions. Moreover,
the model's multilingual support can bridge communication gaps, ensuring inclusivity and
accessibility for diverse patient populations, a cornerstone of patient-centered healthcare

delivery.*?
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Patient Record Analysis: Utilizing natural language processing (NLP), ChatGPT can assist in
the analysis of patient records, including clinical notes, radiographs, and treatment histories. It
can help identify patterns, suggest potential diagnoses based on the presented symptoms, and aid
in the organization and retrieval of relevant patient information, thereby supporting more
informed and personalized patient care.*"*?

Telemedicine and Remote Consultations: With the increasing adoption of telemedicine and
remote consultations, ChatGPT can facilitate virtual interactions between patients and
endodontic specialists. It can aid in triaging patients, providing preliminary guidance, and
assisting in the remote evaluation of endodontic cases, allowing for more efficient and accessible
healthcare delivery.*?

Research and Evidence Synthesis: In the realm of research and evidence synthesis, ChatGPT
can streamline the process of synthesizing research findings, identifying emerging trends, and
contributing to evidence-based practice within endodontics. By summarizing and distilling
complex research articles, the model can expedite the generation of new insights and
advancements in endodontic research, thereby accelerating the pace of scientific discovery and
innovation in the field.™

Limitations: While the potential applications of ChatGPT in endodontics are promising, it is
important to acknowledge the associated limitations. One of the primary challenges lies in
ensuring the accuracy and reliability of the information provided by ChatGPT, especially in
complex and nuanced clinical scenarios. Although the model can offer valuable insights, it may
not always account for the full spectrum of patient-specific variables or rare clinical
presentations. Additionally, data security and privacy concerns must be diligently addressed to
safeguard patient information and comply with ethical standards. Furthermore, the integration of
Al tools like ChatGPT into clinical workflows necessitates adequate training, oversight, and
ongoing validation to ensure optimal and safe implementation. Lastly, consideration must be
given to the potential disparities in access to Al-generated resources and the associated issues of
digital divide within the healthcare landscape.***?

Clinical Workflow Integration and Ethical Considerations: The successful integration of
ChatGPT into the clinical workflow requires careful consideration of ethical and legal standards,
data privacy, and patient consent. Clinicians must ensure that Al-driven recommendations align

with established ethical guidelines and do not compromise patient autonomy, privacy, or the
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quality of care. Transparency in Al-mediated decision-making and the ongoing monitoring of Al
systems are imperative to mitigate potential biases, maintain clinician autonomy, and uphold
ethical and legal standards in patient care.'®

Future Directions: The future of ChatGPT in endodontics holds great promise, but also
necessitates further research and development. Future studies should focus on validating the
accuracy and reliability of ChatGPT-generated recommendations in real-world endodontic
practice. Additionally, efforts should be directed toward integrating Al recommendations
seamlessly into existing clinical workflows, ensuring compatibility with electronic health record
systems and optimizing user interfaces for clinician-patient interactions. Ethical implications and
legal frameworks must be continually reviewed and updated in line with technological
advancements, while also ensuring that endodontic care remains patient-centered and
individualized.*

Conclusion: The integration of ChatGPT and other Al technologies represents a new frontier in
endodontics, offering unprecedented opportunities to enhance clinical decision-making,
education, patient communication, and research within the field. While recognizing the potential
applications of ChatGPT, it is imperative to approach its integration with a balanced
consideration of its limitations, ethical implications, and the need for ongoing validation and
oversight. By embracing Al technologies in a responsible and thoughtful manner, the field of
endodontics can harness the potential of ChatGPT, advancing patient care and establishing a new
era of Al-enabled practice in endodontics that ultimately benefits both clinicians and patients
alike.
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