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Abstract

Background Artificial intelligence (Al) chatbots are excellent at generating language. The growing use of generative
Al large language models (LLMs) in healthcare and dentistry, including endodontics, raises questions about their
accuracy. The potential of LLMs to assist clinicians’ decision-making processes in endodontics is worth evaluating. This
study aims to comparatively evaluate the answers provided by Google Bard, ChatGPT-3.5, and ChatGPT-4 to clinically
relevant questions from the field of Endodontics.

Methods 40 open-ended questions covering different areas of endodontics were prepared and were introduced to
Google Bard, ChatGPT-3.5, and ChatGPT-4. Validity of the questions was evaluated using the Lawshe Content Validity
Index. Two experienced endodontists, blinded to the chatbots, evaluated the answers using a 3-point Likert scale. All
responses deemed to contain factually wrong information were noted and a misinformation rate for each LLM was
calculated (number of answers containing wrong information/total number of questions). The One-way analysis of
variance and Post Hoc Tukey test were used to analyze the data and significance was considered to be p<0.05.

Results ChatGPT-4 demonstrated the highest score and the lowest misinformation rate (P=0.008) followed by
ChatGPT-3.5 and Google Bard respectively. The difference between ChatGPT-4 and Google Bard was statistically
significant (P=0.004).

Conclusion ChatGPT-4 provided more accurate and informative information in endodontics. However, all LLMs
produced varying levels of incomplete or incorrect answers.

Keywords Chat GPT, Chatbot, Large Language model, Endodontics, Endodontology

*Correspondence:

Yagiz Ozbay

yagiz_ozbay@hotmail.com

'Department of Endodontics, Faculty of Dentistry, Karabuk University,
Karabuk, Turkiye

“Private Dentist, Ankara, Tuirkiye

3Department of Endodontics, Faculty of Dentistry, Okan University,
istanbul , Turkiye

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12903-025-06050-x&domain=pdf&date_stamp=2025-4-28

Ozbay et al. BMC Oral Health (2025) 25:648

Introduction

The term “artificial intelligence” (AI) was introduced in
the 1950s and refers to the concept of creating machines
that can perform tasks typically carried out by humans
[1]. AI employs algorithms to simulate intelligent actions
with little human input. Predominantly reliant on
machine learning, Al's scope includes data retrieval and
analysis of datasets and images [2, 3]. AI has been grow-
ing rapidly in dental practices over the past few years,
enabling computers to handle tasks previously requiring
human involvement and enabling healthcare profession-
als to provide better oral health care.

Large language models (LLMs) are Al-based software
that simulates human language processing abilities such
as understanding the meaning of a phrase or responding
and creating new content after being trained with mas-
sive datasets. Thus, an LLM can generate an article on
any subject, answer a question, or translate a text after
being accordingly instructed [4]. In dentistry, LLMs can
contribute to research, clinical decision-making, and per-
sonalized patient care, enhancing efficiency and reducing
errors [1]. They can assist dentists in diagnosing oral dis-
eases by analyzing patient records, medical histories, and
imaging reports. They also support treatment planning
by synthesizing vast amounts of scientific literature and
providing evidence-based recommendations [5]. As these
models continue to evolve, they hold significant poten-
tial to transform healthcare delivery and improve patient
outcomes.

Released in November 2022, Chatbot Generative Pre-
trained Transformer (ChatGPT) (OpenAl, San Francisco,
CA, USA), is an LLM that can answer questions quickly
and fluently and interact with the user in a way that
mimics human communication [6]. ChatGPT can write
code or articles, summarise text, remember the previous
user’s input and response in the thread, and elaborate its
answers with further queries [7, 8]. ChatGPT is shown to
have a basic understanding of oral potentially malignant
disorders with potential limitations such as inaccurate
content and references [9]. Currently, there is an older
version, ChatGPT-3.5 available for free and the latest ver-
sion ChatGPT-4 which is subject to a paid subscription.
A recent study by Sudrez et al. showed that ChatGPT-3.5
can consistently answer dichotomous questions, but
is not able to give correct answers to all questions [10].
Unlike its previous model, ChatGPT-4 can also retrieve
information from the internet. On the other hand, The
Google Bard chatbot (Alphabet, Mountain View, Califor-
nia), was launched in March 2023 as a potential competi-
tor, can also complete language-related tasks and answer
questions with detailed information [11]. Another study
demonstrated that Google Bard holds the potential
to aid evidence-based dentistry; nevertheless, it gives
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occasional wrong answers or no answers despite its live
access to the internet [12].

There are studies examining the ability of LLMs to
answer multiple choice questions and the ability to
answer open-ended questions in various clinical scenar-
ios [10, 13-16]. It has been observed that success varies
depending on the LLM used, field and type of question.
Unlike previous ones, the present study focuses on
the ability of LLMs to provide scientific knowledge in
endodontics.

Endodontics is a branch of dentistry that requires clini-
cians to have up-to-date knowledge in many areas such
as pathologies, stages of root canal treatment, vital pulp
treatments, dental trauma, etc. The application of LLMs
in endodontics has the potential to enhance diagnos-
tic accuracy, treatment planning, and patient manage-
ment. These Al-driven models can analyze vast amounts
of endodontic literature, clinical guidelines, and patient
records to assist clinicians in identifying complex root
canal pathologies and suggesting evidence-based treat-
ment approaches [17]. Moreover, LLMs can aid in the
interpretation of radiographic images by integrating nat-
ural language processing (NLP) with deep learning tech-
niques, improving the detection of periapical lesions and
root fractures [18].

In one study, periapical X-rays were analyzed by Chat-
GPT and its performance was evaluated based on its abil-
ity to accurately identify a variety of dental conditions,
including tooth decay, endodontic treatments, dental
restorations, and other oral health problems. Endo-oral
lesions were missed in 56% of cases. The AI’s overall cor-
rect interpretation rate was 11%, indicating limited clini-
cal utility in its current form. Misinterpretations included
incorrect tooth identification and failure to recognize
certain dental lesions. Although ChatGPT is promising
in endodontics, it has been reported that it has signifi-
cant gaps in its diagnostic accuracy [19].

The potential of LLMs to assist clinicians in decision-
making in the endodontic clinic is worth evaluating so
that, if adequate, they can be utilized and, if not, so that
clinicians are aware of the limitations that exist and can
contribute to improving the deficiencies of these lan-
guage models. To the best of the authors’ knowledge,
there are no prior studies that compare LLMs such as
ChatGPT and Google Bard as potential sources of infor-
mation in Endodontics. Therefore, this study aimed to
compare the accuracy and completeness of the answers
generated by ChatGPT-3.5, ChatGPT-4, and Google Bard
to open-ended questions related to Endodontics.

Materials and methods

The study was conducted under the Declaration of Hel-
sinki. Since our study had no human subjects involved,
ethical approval was not required. 57 open-ended
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questions covering different areas of endodontics within
the content of the Guidelines and Position Statements of
the European Society of Endodontology, and the Ameri-
can Association of Endodontists were prepared (Table 1)
[20-24]. These articles were chosen by two endodontists
(Y.O. and G.A.D.) since articles represent a consensus
achieved by expert committees in the field. The validity
of the questions was evaluated by 8 volunteer endodon-
tists using the Lawshe’s Content Validity Index, a widely
accepted method [25].

The experts rated each question as “essential,” “useful
but not essential,” or “not essential” The critical content

Table 1 Questions directed to the LLMs
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validity ratio value obtained according to Wilson et al., is
0.69 for 8 volunteers at a significance level of 0.05 [25].
Hence, questions with a content validity ratio value of
>0.69 were selected for inclusion. As a result, 40 open-
ended, clinically relevant questions that require text-
based responses were included. The sample size was
calculated at the significance level of 0.05, effect size of
0.3 and power of 0.85 using G* Power v3.1 (Heinrich
Heine, Universitit Diisseldorf, Germany). Questions
aimed to measure broad endodontic knowledge, such as
endodontic indications, antibiotic use, root canal treat-
ment procedures, symptoms of acute apical abscesses,

Questions

1. What are the indications for root canal treatment?

2. What are the contra-indications for root canal treatment?

3. What are the indications for nonsurgical root canal retreatment?

4, What are the considerations in the preparation of the access cavity?

5. Which pulp tests are applied to assess the health of dental pulp?

6. Why is rubber dam used in Endodontics?

7. How is working length determined during root canal treatment?

8. What are the considerations in the obturation of root canals?

9. What are the considerations in the apical preparation of root canals?

10. What are the considerations in the delivery of irrigants in root canals?

11. How is an acute apical abscess with systemic involvement endodontically managed?
12. How is the glide path in the root canal created?

13. What are the preoperative and intraoperative considerations of intentional replantation of the tooth?
14. What are the clinical symptoms of reversible pulpitis?

15. What are the clinical symptoms of irreversible pulpitis?

16. When and how is direct pulp capping performed?

17. When and how is full pulpotomy performed?

18. Which materials are used in vital pulp therapies?

19. How is lateral luxation of permanent tooth diagnosed and treated?

20. How is avulsion of permanent tooth diagnosed and treated?

21. How is a complicated crown fracture of permanent teeth diagnosed and treated?
22. How is a horizontal root fracture of a permanent tooth diagnosed and treated?

23. What are the clinical features of external cervical resorption?

24. Which intracanal medicaments are currently used in Endodontics?

25. What are the applications of calcium hydroxide in Endodontics?

26. How is internal resorption of the tooth treated?

27. What is a cracked tooth?

28. What are the indications for periradicular surgery?

29. What are the criteria for the use of CBCT in Endodontics?

30. What are the indications for systemic antibiotics in Endodontics?

31. What are the contra-indications for systemic antibiotics in Endodontics?

32. What are the clinical symptoms of chronic apical abscesses?

33. What are the clinical steps of the revitalization of teeth?

34, What are the clinical symptoms of acute apical abscesses?

35. What are the radiographic features of condensing osteitis?

36. When using engine-driven NiTi files, which principles should be followed?

37. How is inadvertent extrusion of sodium hypochlorite beyond the end of the root into the periradicular tissues managed?
38. Which clinical and radiological findings indicate a favorable outcome after root canal treatment?
39. Which local anesthetics are commonly used for pain control before root canal treatment?
40. Which irrigants are currently used in Endodontics?
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and common conditions that may cause concern during
endodontic treatment, were presented. All questions and
responses were in English.

The questions were introduced into Google Bard, Chat-
GPT-3.5, and ChatGPT-4 using the “new chat” option
on 20th December 2023. Each question was presented
only once to each LLM, and there was no follow-up,
rephrasing, or annotation reflecting real-world situations
for general dentists. Examples of answers to the ques-
tions are presented in Figs. 1, 2 and 3. All answers were
recorded for subsequent analysis. Two endodontists,
(Y.0. and D.E.) with ten years of experience [26], blindly
evaluated the answers using a 3-point (incorrect, partially
correct/incorrect or correct). The Likert scale, which is
very popular in social research and has a simple measure-
ment process, was used [27]. Likert scale adapted from
Sudrez et al. (Table 2) [14]. When disagreements arose
in some evaluations, these were resolved by the inter-
vention of a third researcher. Additionally, all responses
deemed to contain factually wrong information were
noted and a misinformation rate for each LLM was cal-
culated (number of answers containing wrong informa-
tion/total number of questions). Scores were saved in an
Excel® spreadsheet (Microsoft, Redmond, Washington,
USA).

Statistical analysis

The statistical analysis was performed via MiniTab 17
(Minitab Inc., USA). The normality of the data was
assessed with Ryan-Joiner test and the normal distribu-
tion of the data was confirmed. One-way analysis of vari-
ance (ANOVA) and Post Hoc Tukey test were performed.
A significance level of P<0.05 was used to determine sta-
tistical significance.

Results

The mean values and standard deviations of each group
are presented in Table 3; Fig. 4. ChatGPT-4 demonstrated
the highest score and the lowest misinformation rate fol-
lowed by ChatGPT-3.5 and Google Bard respectively.
The difference between ChatGPT-4 and Google Bard was
statistically significant (P=0.004). However, there was no
statistically significant difference between ChatGPT-3.5
and ChatGPT-4, and ChatGPT-3.5 and Google Bard.

Discussion

Interest in LLMs has increased in studies in the field of
dentistry as in other fields. Some of these studies have
examined the ability of LLMs to answer multiple-choice
questions, and some studies have examined the ability
to answer open-ended questions in various clinical sce-
narios [12, 14—16, 28]. It has been observed that success
varies according to the LLM used, the field and the type
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of question. This study rather focuses on ability of LLMs
to provide scientific knowledge in endodontics.

One of the important issues to consider when using
chatbots as a source of medical information is the for-
mulation of questions, which significantly influences
chatbot responses [29]. Open-ended questions better
capture the nuances of the medical decision-making pro-
cess [30]. The limitation of this study is that the questions
are narrow in scope and only related to the field of end-
odontics. Conversational LLMs perform well in summa-
rizing health-related texts, answering general questions
in health care, and collecting information from patients
[31].

It was reported that ChatGPT-3 was generally effec-
tive and could be used as an aid when an oral radiologist
needed additional information about pathologies. How-
ever, it was also emphasized that it could not be used as
a main reference source [32]. In a diagnostic accuracy
study, ChatGPT had the most difficulty recognizing den-
tal lesions. In some cases, images incorrectly identified
by ChatGPT as tooth decay were reported to be actually
caused by overlapping tooth ridges, and were found to be
inadequate for detecting bone loss associated with peri-
odontal disease. It was also shown that when interpreting
some radiographs, it did not properly recognise ceramic
crowns placed on teeth that were slightly radiopaque [19].
On the other hand, in a study comparing the answers
given by AI and humans in the exam, ChatGPT-3 and
ChatGPT 4 were found to outperform humans, and were
reported that the newer version performed better [33].
Al has the potential to provide significant practicality in
clinical applications such as treatment recommendations
in the field of endodontics, and more scientific studies are
needed to evaluate its possible benefits and risks in a bal-
anced manner.

Similar to a study evaluating the ability of ChatGPT to
be a potential source of information for patients’ ques-
tions about periodontal diseases [34], it was also observed
that all LLMs suggested to seek professional help from a
dentist or medical professional especially when it comes
to questions related to diagnosis, diseases, and treat-
ment indications. A comprehensive review reported that
conversational LLMs showed promising results in sum-
marizing and providing general medical information to
patients with relatively high accuracy. However, it was
noted that conversational LLMs such as ChatGPT can-
not always provide reliable answers to complex health-
related tasks that require expertise (e.g., diagnosis).
Although bias or confidentiality issues are often cited as
concerns, no research has yet been found in articles that
carefully examine how conversational LLMs lead to these
problems in health services research. Furthermore, vari-
ous ethical concerns have been reported regarding the
application of LLMs in human health care, including
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Why is rubber dam used in Endodontics?

The rubber dam serves several critical functions in endodontics, making it a valuable tool for

both dentists and patients. Here are its main benefits:

1. Sterile environment: Endodontic procedures involve cleaning and disinfecting the inside of
the tooth, where bacteria can easily infiltrate and compromise the success of the treatment.
The rubber dam acts as a barrier, isolating the tooth from saliva and oral bacteria, thereby
creating a sterile environment essential for successful root canal treatment.

2. Improved visibility: Saliva, blood, and tissue debris can obscure the dentist's view of the
tooth during treatment. The rubber dam keeps the operating field clear and dry, allowing the
dentist to see the tooth structure and canals more precisely, leading to more accurate and

efficient treatment.

3. Enhanced control and access: The rubber dam holds the tongue and cheeks away from the
treatment area, providing the dentist with better control over instruments and improved access
to the tooth. This translates to smoother, more efficient procedures and minimizes the risk of

accidental instrument contact with surrounding tissues.

4. Patient safety: During endodontic procedures, small instruments and debris can potentially
be swallowed or inhaled. The rubber dam acts as a safety net, catching any dislodged materials
and preventing accidental ingestion or aspiration, enhancing patient safety and comfort.

5. Improved success rate: Studies have shown that using a rubber dam during endodontics
significantly improves the success rate of root canal treatments. This is primarily due to the
improved visibility, control, and sterile environment it provides.

6. Reduced risk of contamination: Endodontic procedures involve using potentially irritating or
harmful chemicals like disinfectants. The rubber dam protects the surrounding tissues and the

patient's airway from exposure to these materials, enhancing patient comfort and safety.

While some dentists may choose alternative methods for isolation in certain situations, the
rubber dam remains the gold standard in endodontics due to its comprehensive benefits for
both patient and practitioner.

Additionally:

¢ Using a rubber dam can also make the procedure more comfortable for the patient by
reducing gagging and tongue fatigue.

¢ It can help conserve water and other materials used during the procedure.

Overall, the rubber dam is a crucial tool in endodontics, contributing to successful treatment

outcomes, improved patient safety, and enhanced comfort.

P e <

Fig. 1 Sample answer from Google Bard
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How is inadvertent extrusion of sodium hypochlorite beyond the
end of the root into the periradicular tissues managed?

Inadvertent extrusion of sodium hypochlorite beyond the root apex during root canal treatment can
lead to potential complications and tissue damage. It's crucial to manage this situation promptly. Here

are some general guidelines, but it's important to consult with a dental professional for specific advice

based on the individual case:

!

N}

w
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o

®

Immediate Action:

Stop Irrigation: Cease the irrigation immediately to prevent further extrusion.

Aspiration: Use a high-volume suction to remove excess solution from the oral cavity.

. Patient Management:

Patient Comfort: Ensure the patient is comfortable and informed about the situation.

Monitoring: Monitor the patient for any signs of adverse reactions or complications.

. Evaluation:

Radiographic Evaluation: Take radiographs to assess the extent of extrusion and any potential
damage.
Clinical Examination: Evaluate the patient clinically for signs of swelling, pain, or other

complications.

. Management of Periradicular Tissues:

Topical Anesthetics: Apply topical anesthetics to alleviate any discomfort.

Cold Compress: Apply a cold compress to control swelling and provide pain relief

. Pharmacological Management:

Analgesics: Prescribe appropriate analgesics to manage pain.

Anti-inflammatory Medications: If necessary, prescribe anti-inflammatory medications to

reduce swelling.

. Referral:

Specialist Consultation: Consider referring the patient to an endodontic specialist or oral and

maxillofacial surgeon for further evaluation and management.

. Documentation:

Record Keeping: Document the incident in the patient's chart, including details of the

extrusion, actions taken, and any symptoms reported by the patient.

. Prevention:

Review Protocols: Evaluate and revise root canal treatment protocols to prevent similar
incidents in the future.
Training: Ensure that dental professionals are adequately trained in the proper use of irrigation

solutions and techniques.

It's important to note that the management of sodium hypochlorite extrusion is highly case-specific, and
the above guidelines are general recommendations. Prompt and appropriate action is crucial to
minimize potential complications and ensure the best possible outcome for the patient. Dental

professionals should stay informed about the latest guidelines and best practices in endodontics.

Fig.2 Sample answer from ChatGPT-4

reliability, bias, confidentiality and public acceptance
[31]. Clear policies should be established to manage the
use of sensitive data in the use of Al, ensure transparency
in decision-making, and protect against biased results,
and to mitigate security risks that may arise from the use
of LLMs [35]. It is also critical to develop guidelines on
ethical issues that balance the need to protect individual
privacy and autonomy, especially in cases where errone-
ous or harmful advice is provided.

To simplify the evaluation process, the answers given
by the language models were scored only in terms of
accuracy and completeness and no other evaluation cri-
teria were used. The predominance of ChatGPT-4 over
other LLMs in providing accurate information has also

been shown in studies using general clinical dentistry
and Japanese National Dentist Examination questions in
agreement with our study [12, 16]. However, a drawback
of ChatGPT-4 is not being free of charge and the pricing
is the same for all countries, which lessens the accessibil-
ity to low-income countries. Sudrez et al. reported that
the correct answer rate was 57.33% when they directed
dichotomous questions in endodontics to ChatGPt-3.5
software [10]. The relatively low correct answer rate may
be because this language model does not have internet
access and the trained data set does not include scientific
publications in the field of endodontics.

The questions were asked only once without rephras-
ing to simulate a real clinical consultation. An important
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ChatGPT 3.5 v

You

What is a cracked tooth?
174

Py

®) chatGPT

@

A cracked tooth refers to a situation where a tooth has a break or fracture in its structure. This can range from a small

craze line on the enamel to a more significant crack that extends into the tooth's root. Cracked teeth can result from

various causes, including:

. Trauma: A blow to the face or mouth can cause a tooth to crack.

2. Chewing on hard substances: Biting down on hard objects like ice, nuts, or hard candy can lead to tooth cracks.

3. Teeth grinding (bruxism): Habitual grinding or clenching of teeth, especially during sleep, can contribute to the

development of cracks.

. Large fillings: Teeth that have large fillings are more susceptible to cracking, especially if the filling material doesn't

adequately support the remaining tooth structure.

. Temperature changes: Rapid and extreme changes in temperature, such as biting into a hot substance after

consuming something cold, can cause teeth to crack.

. Age: As teeth age, they may become more prone to cracks due to wear and tear.

The symptoms of a cracked tooth can vary depending on the severity of the crack. Common signs may include pain

while chewing, sensitivity to hot or cold temperatures, and discomfort that comes and goes. However, in some cases,

a cracked tooth may not cause noticeable symptoms.

Treatment for a cracked tooth depends on the extent of the damage. It may involve dental bonding, a crown, root

canal therapy, or extraction in more severe cases. If you suspect you have a cracked tooth, it's essential to see a

dentist promptly for an evaluation and appropriate treatment to prevent further complications.

06 PO

Fig. 3 Sample answer from ChatGPT-3.5

Table 2 Likert scale description
Experts’
grading
Incorrect (0)

Description

The answer provided is completely incorrect or unre-
lated to the question. It does not show an adequate
understanding or knowledge of the topic.

Partially correct  The answer shows some understanding or know!-
orIncomplete  edge of the topic, but there are significant errors or
(1) missing elements. Although not entirely incorrect, the
answer is not sufficiently accurate or complete to be
considered confident or appropriate

The answer is completely correct and shows a sound
and accurate understanding of the topic. All key ele-
ments are addressed accurately and comprehensively.

Correct (2)

Table 3 Mean, standard deviation of the likert scales cores

Language Model N Mean  StDev  Misinformation Rate
Google Bard” 40 1,3000 05164  25%
ChatGPT-3.5"® 40 14500 05524 15%
ChatGPT-48 40 1,7000 05164 10%

Different letters indicate statistically significant difference (P <.05)

finding of this is, the capability of all LLMs to perfectly
understand the questions and generating an answer in
the context. The answers of LLMs were found to be well-
structured and written convincingly while containing

misleading or wrong information. This finding, a phe-
nomenon so-called “hallucination’; has been also
reported in previous studies [12, 36]. For instance, in
a study on head and neck surgery, it was observed that
46.4% of the references provided by ChatGPT4 did not
actually exist [37]. Such made-up or misleading informa-
tion could mislead dentists and potentially harm patients.

A limitation of the study may be that the prepared
questions may not cover all clinical scenarios in end-
odontics. Since the questions and answers were limited
to guidelines and position statements issued by scientific
societies, points not covered in these documents were
not included in the questions. In the study, questions
were asked with specific prompts as much as possible to
obtain the response and to evaluate the usefulness of the
information obtained in clinical decision-making. Fur-
ther studies that will evaluate LLMs as a source of infor-
mation for patients may need to use different question
patterns using less scientific terms.

It can be presumed that LLMs will continue to improve
in terms of usability, precision, and ability to provide
reliable information. Therefore, evaluation of LLMs as
potential sources of information in the future might be
valuable. Alternatively, and as suggested earlier, LLMs
can be integrated into databases such as Web of Science
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Fig. 4 Mean, standard deviation and misinformation rates of the Likert Scales cores. Different letters indicate statistically significant difference (P <0.05)
(Mean +SD, n=40). Misinformation rates of each language model were given inside columns with % symbol

and PubMed and made available for academic use. A
chatbot that can provide information with real scientific
references can thus provide convenience and save time
for clinicians and academics [15]. In addition to the exist-
ing LLMs, software to be developed with the input of
scientific publications for use in the field of dentistry can
help clinicians and researchers. With proper training and
development of LLMs, both diagnostic accuracy can be
increased, and treatment planning can be facilitated. For
example, Al can help quickly gain insight into adverse
events encountered during endodontic procedures or
decide on appropriate root canal filling material instead
of detecting endodontic lesions on radiographs. Scientific
guidance from dental associations will undoubtedly play
a major role in the development of such software. Once
validated, such software can serve both as a chairside
assistant to dentists and be used in the training of dental
students.

Conclusion

This study represents the evaluation of the accuracy and
completeness of different LLMs as potential sources in
endodontics. Compared to other LLMs, ChatGPT-4
seems to be ahead in providing accurate and informa-
tive information in the field of endodontics. While this
study, in agreement with the literature, proves that LLMs
have utilizable features in dentistry, they are not free of
flaws. Although LLMs are not designed to impart knowl-
edge in dentistry and do not claim to do so, with further
improvements in place, LLMs are promising tools for
assisting dentists in endodontics.
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