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Abstract

Background:

The integration of artificial intelligence in medicine, both for education and clinical practice, has become
widespread. In dentistry, these tools may be beneficial in terms of learning, clinical practice, and access
to information. Nevertheless, their accuracy in specialized fields of dental medicine such as
prosthodontics remains insufficiently explored.

This study aims to evaluate the accuracy of the responses generated by ChatGPT and Gemini in
prosthodontics, compare their performances in removable partial prosthodontics, complete removable
prosthodontics, fixed prosthodontics, occlusodontics, and maxillofacial prosthodontics. Moreover, it
aims at analyzing the precision, consistency and reproducibility of the generated responses while
identifying the main limitations observed during the use of these models.

Methods:

Seventy questions covering several fields of prosthodontics were developed based on recognized
scientific recommendations and references. The questions were asked in French to ChatGPT (GPT-4.0)
and Gemini Pro 1.5. Each question generated 30 responses per model. A total of 4,200 responses were
analyzed. The evaluation was performed by three examiners using a five-point Likert scale assessing the
factual accuracy of the responses.

Results:

Gemini demonstrated overall superior performance compared with ChatGPT in the majority of the
studied subfields. In maxillofacial prosthodontics, 50% of the questions achieved more than 90% correct
responses with Gemini compared to 21.48% with ChatGPT. Similar findings were observed in complete
removable prosthodontics, removable partial prosthodontics, and fixed prosthodontics. In
occlusodontics, the performances of both models were more comparable. Gemini showed better
response stability with a concordance coefficient of k = 0.62 compared with k = 0.46 for ChatGPT.
Although Gemini achieved a slightly higher mean accuracy, the difference was not statistically significant
(p = 0.109). Both models showed difficulties with specialized terminology and complex concepts, with
the occasional presence of hallucinations and erroneous or incomplete responses.

Conclusion:

Conversational artificial intelligence models show promising potential as complementary tools for
learning and access to information in prosthodontics. However, their level of accuracy remains
insufficient for autonomous use in such a specialized field. Gemini appears to provide more stable and
consistent responses than ChatGPT, without however guaranteeing constant scientific accuracy. The
development of models specifically trained in dentistry, as well as regular evaluations of their
performance, appears necessary to improve their reliability and integration into education and clinical
practice.
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Introduction

Artificial intelligence involves creating machines by combining linguistics and computer science. These
machines would be capable of performing tasks that normally require human intelligence (1). Artificial
intelligence in the healthcare sector is being used more and more, especially with the emergence of
large-scale linguistic models such as chatbots (2).The fine and targeted tuning of these models allows
the generation of a number of generative artificial intelligence chatbots including ChatGPT, Gemini and
others (3).The application of these principles in the health sector aims to transform patient care,
treatment plans, and medical training (4).

The use of Al tools in dentistry, particularly orthodontics, periodontology, endodontics, and
prosthodontics, is becoming increasingly widespread. These tools can now analyze images, interpret
radiographs, synthesize data, and provide information on clinical materials and techniques (5).

The accuracy of this generated information remains to be assessed, as there is a risk that it may be
erroneous, raising ethical concerns (6). This could potentially compromise clinical confidence as well as
academic reliability (7).

In this perspective and in the field of Prosthodontics, the use of these LLMs by healthcare professionals,
dental students and patients has become commonplace; the reliability of the information obtained
should be put under the microscope, especially since the results of the queries can be exploited and
form the basis of several attitudes for both healthcare professionals and patients.

The objective of the present study is to evaluate the accuracy and relevance of the responses obtained
by ChatGpt and Gemini in the field of fixed prosthetics, resin partial dentures, metal partial dentures and
maxillofacial prosthetics.

Materials and methods

The main aim was to interrogate two Al language models (ChatGPT and Gimini) on the subject of
prosthodontics, and to compare them in order to assess the accuracy and reliability of data obtained
from these two chatbots. Additionally, the study aimed to provide recommendations based on the
findings. Ethical approval was not required, as this study did not involve any direct intervention or
interaction with human participants. (Fig. 1).

Questions were primarily formulated based on established guidelines such as: "Principles, Concepts, and
Practices in Prosthodontics" by the Academy of Prosthodontics (1994), "Guides to Standards in
Prosthetic Dentistry - Complete and Partial Dentures" published by the British Society for the Study of
Prosthetic Dentistry (1995, 2003), "Guidelines for Crowns, Fixed Bridges, and Implants" by the British
Society for Restorative Dentistry (2017), and "Guidelines for the Management of Patients with Orofacial
Pain and Temporomandibular Disorders" from the Journal of Oral and Maxillofacial Surgery (2024). The
study encompassed various aspects of prosthodontics including: Complete Dentures, Partial Dentures,

Page 3/12



Maxillofacial Prosthetics, Fixed Prosthetics, and Occlusodontics. 70 questions were selected for the
study and are provided in the Appendix.

Three evaluators (W.E, N.Q, and N.O) posed questions to the two Al models, ChatGPT and Gimini, across
three daily sessions (Morning, Afternoon, and Evening). Each question elicited 10 responses in the
morning, 10 in the afternoon, and 10 in the evening. The prompts used were standardized among
evaluators and focused on obtaining concise responses for each question.

The version of GPT utilized was "GPT Open Al 4.0", while Gimini operated on "Gimini Pro 1.5". The
questions and responses were collected in French over a single day, while the analysis of the results was
conducted starting from July 2025. Responses were compiled into a Microsoft Excel file. In total, the
dataset comprised 4,200 responses, evenly split between CHATGPT and Gimini (2,100 each).

The responses generated by ChatGPT and Gemini were independently evaluated by two prosthodontics
experts (W.E, 0.B), who independently scored each response using a 5-point likert scale (1: Very
inaccurate, 2: Inaccurate, 3: Somewhat accurate, 4: Accurate, 5: Very accurate). Responses were
categorized accordingly: Scale 1 for incorrect or significantly off-topic responses, Scale 2 for minor
errors or ambiguities, Scale 3 for partially correct responses with omissions or lack of clarity, Scale 4 for
entirely correct responses, and Scale 5 for responses with precise references or additional relevant
information.

Accuracy was defined as the proportion of correct responses obtained among all questions generated
by ChatGPT and Gemini. Overall accuracy and its 95% confidence interval were estimated using the Wald
binomial method. The 5-point Likert scale responses were transformed into a binary variable, where
scores of 1 and 2 were classified as incorrect, while scores of 3, 4, and 5 were classified as correct. The
comparison between the two artificial intelligence systems focused on their accuracy, expressed as the
percentage of correct responses; Fleiss’ kappa coefficient was used to assess the temporal
reproducibility of Al-generated responses (16) by measuring the agreement between responses
generated at different times of the day. Fleiss’ kappa values between 0.41 and 0.60 were considered
indicative of moderate agreement, values between 0.61 and 0.80 reflected substantial agreement, and
values between 0.81 and 1.00 indicated almost perfect agreement.For each questioning iteration, the
percentage of correct responses obtained for the 70 questions was calculated separately for each Al
system, and the mean percentages were then compared according to the type of artificial intelligence
used. The comparison of the two means was performed using Student'’s t-test

Results

Both Al systems achieved relatively low accuracy rates, with approximately one-fifth of the responses

being correct. Gemini achieved a slightly higher mean accuracy (M =21.43%, SD = 3.29%) compared to
ChatGPT (M =19.76%, SD = 4.53%). However, the difference was not statistically significant (p =0.109),
suggesting that despite observable trends in favor of Gemini, the overall accuracy remains low for both
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models (approximately 1 in 5 responses correct) and cannot be confidently distinguished on a purely
statistical basis.

In the domain of Maxillofacial Prosthodontics (Q1-Q14), Gemini demonstrated a substantial advantage,
with 50% of the questions showing over 90% correct responses, compared to only 21.48% for ChatGPT.
Both models presented a similar rate of highly incorrect answers (over 90% incorrect), with one question
affected in each case (Q1, 7.14%). In Complete Denture Prosthodontics (Q15-Q28), Gemini achieved
high precision in 4 out of 14 questions (28.57%), while ChatGPT did not exceed 90% correct responses
for any question. Both models exhibited one question each with more than 90% incorrect responses. In
Partial Denture Prosthodontics (Q29-Q42), Gemini again outperformed ChatGPT, with 3 questions
exceeding 90% accuracy (21.42%) compared to only 2 for ChatGPT (14.28%). However, Gemini also
showed a higher number of systematically incorrect responses (3 questions with >90% incorrect),
indicating instability in specific areas. In Fixed Prosthodontics (Q43—-Q56), Gemini maintained its lead (4
correct questions vs. 2 for ChatGPT), although both models showed an equal number of systematically
incorrect answers (2 each). In Occlusodontics (Q57-Q70), performance between models was more
balanced: Gemini achieved high precision in 4 questions (28.57%) and ChatGPT in 3 (21.42%), with both
models failing similarly in 3 questions each (21.42%) (Fig. 2).

Gemini obtained a Kappa coefficient of 0.62 [0.61-0.63], representing good agreement, while ChatGPT
scored 0.46 [0.45-0.47], indicating only moderate agreement. These results suggest that Gemini is more
temporally reliable, generating more consistent outputs regardless of the time of day.

Visual analysis of response accuracy across 30 selected questions was presented in a line graph

(Fig. 3). The Gemini curve (blue) showed higher stability and remained consistently close to 60%,
whereas the ChatGPT curve (orange) displayed marked fluctuations with significant drops in
performance for several questions (e.g., Q8 and Q30), indicating lower reliability. While ChatGPT
occasionally outperformed Gemini (e.g., Q11 and Q24), these occurrences were isolated and did not alter
the overall trend favoring Gemini.

Discussion

The objective of this study was to compare the accuracy and reproducibility of responses from two
Chatbots: Gemini and ChatGPT, the questions proposed relate to prosthodontics.

In this study, the language of interaction with both chatbots was French, a choice motivated by the fact
that it is the second language of our country. Studies conducted in this area, such as those by
Schwendicke et al. (2023) (9), have shown that these models generally perform better in English.
However, Moroccan learners are trained in faculties of dentistry in French, which suggests that this
would be the language used. The free and publicly accessible versions were used in the present study,
allowing for a more realistic analysis given their accessibility.
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The sensitivity of the models to slight syntactic or semantic variations in question wording may account
for differences in their responses. This aspect was not addressed in the present study. In addition, the
nature of the question format may also influence the performance of these models.

The specific terminology of the different subsections of prosthodontics sometimes posed difficulties for
assimilation by the chatbots. This can be explained by the fact that generalized models lack precision
and sometimes even understanding when dealing with specialized biomedical language, hence the idea
of developing specialized dental models. This difficulty has already been reported by Kung et al. (2023)

).

When comparing Gemini with ChatGPT, the latter produced less higher response coherence (Fleiss’ k =
0.62) than Gemini (k = 0.46). The overall level of accuracy was moderate; the mean proportion of correct
answers was 20%, a value that was not statistically significant (p = 0.109). The proportion of incorrect
responses was high, which may be explained by the limited way in which the models interpret the
provided prompts. Moreover, the repetition of such errors may contribute to the consolidation of
erroneous concepts among users.

Despite the fact that the questions provided to both chatbots were clearly defined, occasional
hallucinations were detected, a limitation that has been widely documented in the literature (7).

We noted a difficulty in analyzing certain terms specific to prosthodontics, including removable
prostheses, fixed prostheses, maxillofacial prostheses, and occlusodontics. This indicates the limited
capabilities of ChatGPT and Gemini when dealing with this highly specialized area of dentistry. This
conclusion is consistent with the findings reported by Sismanoglu S et al (2025) (12). Consequently, their
use by dental students should be controlled and supervised.

Our results generally show that Gemini is superior, tending to provide more stable responses than
ChatGPT. This should not be interpreted as a guarantee of accuracy; indeed, a stable but incorrect
response can be more misleading than a variable one.

Certain limitations must be acknowledged for this study; namely, the successive updates to these
chatbots due to their evolving nature. Thus, the results and conclusions drawn at a given time may
change with the evolution of the language model. Therefore, their periodic re-evaluation is necessary
(10,13).

Another limitation lies in the use of free versions for querying these models, which does not take into
account the capabilities of paid or specialized systems. Furthermore, the evaluation was conducted in a
single linguistic context, which is not representative of other languages.

Future research could use identical questions posed in multiple languages to assess the influence of
linguistic context on the responses obtained. It would also be relevant to examine whether paid versions
or domain-specific models provide more appropriate answers. Finally, implementing teacher-developed
tutoring strategies could help mitigate some of the limitations observed in this study.
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Regarding the refinement of the suggested prompts aimed at improving answer accuracy (14), the
questions were designed using reliable sources and reviewed by several authors. LLMs should be viewed
as complementary tools that support structured, methodical learning (11).

Conclusion

The results of this study show that ChatGPT and Gemini possess interesting potential as
complementary tools for learning and rapid access to information in prosthodontics. However, their level
of accuracy remains variable depending on the prosthodontic disciplines evaluated more than this, it
remains insufficient to guarantee autonomous and reliable use in such a specialized field of dental
medicine.

Gemini generally demonstrated better performance in terms of stability, consistency, and reproducibility
of responses compared with ChatGPT. Nevertheless, despite this relative superiority, both models
showed significant limitations regarding specific terminology and specialized clinical reasoning, with the
occasional presence of incorrect or incomplete responses.

These findings highlight the necessity of academic validation and human supervision before any use of
the responses generated by these tools.

Thus, artificial intelligence models should currently only be considered complementary tools and cannot
replace the clinician’s expertise or specialized university education. The future development of dentistry-
specific models, combined with regular evaluations and updates of their performance, ultimately
appears to be an essential step.
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