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ABSTRACT Objective: The study aims to analyze and compare the
performance of 4 leading large language models (LLMs) in answering
questions related to oral and maxillofacial surgery, as posed in the Turk-
ish Dentistry Specialization Education Entrance Exam. Material and
Methods: A total of 123 oral and maxillofacial surgery questions, with-
out figures or graphs, published between 2012-2021, were analyzed.
The study evaluated the performance of ChatGPT 4, ChatGPT 3.5,
Gemini 1.5, and Copilot. The correct answer rates of LLMs were com-
pared according to the years in which the questions were asked and oral
and maxillofacial surgery topics. Results: In the study, the highest cor-
rect response rate was obtained with ChatGPT-4 (91.06%), followed
by Copilot (86.99%), ChatGPT 3.5 (82.11%), and Gemini 1.5
(79.67%). However, no statistically significant difference was observed
regarding correct response rates among the 4 LLMs examined in the
study (p=0.059). All LLMs correctly answered 66.66% of orofacial in-
fection questions, 80% of orthognathic surgery questions, and 100% of
orofacial pain questions. ChatGPT 4 and Copilot answered 100% of
dental implantology questions correctly. Conclusion: The LLMs ex-
amined in the study exhibited acceptable correct response rates (79.67%
t0 91.06%), and their performances were similar to each other. The re-
sults of the study demonstrate the possible of LLMs to be used as edu-
cational support instruments in oral and maxillofacial surgery
education.
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OZET Amag: Calismanin amaci, Tiirkiye Dis Hekimligi Uzmanlik
Egitimi Giris Sinavi’nda sorulan oral ve maksillofasiyal cerrahi ile il-
gili sorular1 cevaplamada 6nde gelen 4 biiyiik dil modelinin (BDM)
performansini analiz etmek ve karsilastirmaktir. Gere¢ ve Yontemler:
Yayimlanmus, sekil ve grafik igermeyen toplam 123 oral ve maksillo-
fasiyal cerrahi sorusu, 2012-2021 yillar1 arasinda analiz edildi. Calis-
mada; ChatGPT 4, ChatGPT 3.5, Gemini 1.5 ve Copilot’un performansi
degerlendirildi. BDM’lerin dogru yanit oranlar1 sorularin soruldugu yil-
lara ve oral ve maksillofasiyal cerrahi konularina gore karsilastirildi.
Bulgular: Calismada, en yiiksek dogru yanit orani ChatGPT 4
(%91,06) ile elde edildi, bunu Copilot (%86,99), ChatGPT 3.5
(%82,11) ve Gemini 1.5 (%79,67) izledi. Ancak ¢aligmada incelenen 4
BDM arasinda dogru yanit oranlart agisindan istatistiksel olarak an-
laml1 bir fark gézlenmedi (p=0,059). Tiim BDM’ler orofasiyal enfek-
siyon sorularmin %66,66’s1n1, ortognatik cerrahi sorularmm %80’ini
ve orofasiyal agr1 sorularinin %100’iini dogru yanitladi. ChatGPT 4
ve Copilot dental implantoloji sorularinin %100’{ini dogru yanitladi.
Sonug¢: Calismada incelenen BDM’ler kabul edilebilir dogru yanit
oranlar1 gésterdi (%79,67’ye %91,06) ve performanslari birbirine ben-
zerdi. Calismanin sonuglart, BDM’lerin oral ve maksillofasiyal cerrahi
egitiminde egitim destek araglari olarak kullanilma potansiyelini gos-
termektedir.

Anahtar Kelimeler: Biiyiik dil modeli; oral ve maksillofasiyal cerrahi;
GPT 4; GPT 3.5; Copilot; Gemini 1.5
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Artificial intelligence (AI) has advanced signif-
icantly in recent years, especially in the area of large
language models (LLMs). These models generate
human-like words by analyzing massive textual data
and are progressively used in several areas, includ-
ing question-answering and language translation.'
LLMs, which are used in many areas of medicine and
have many potential applications in dentistry, such as
clinical decision-making, dental telemedicine, dental
education, and patient education.?

Natural language processing (NLP), which al-
lows computers to interpret and process human lan-
guage, aims to improve the efficiency and usefulness
of human-computer interaction. LLM-based Al im-
plementations, which apply NLP approaches to cre-
ate replies to text-based inputs, have received
considerable interest following the introduction of
OpenAI’s ChatGPT in November 2022.> Among the
most extensively studied LLMs is ChatGPT, which
OpenAl released in November 2022 and has different
versions, such as GPT 3.5 and GPT 4. Then, Mi-
crosoft Copilot (Formerly Bing Chat) was launched
in February 2023 and Google Gemini (Formerly
Bard) in March 2023.* The ability of LLMs to ana-
lyze and interpret large amounts of data has made
them important in developing answers to complex
questions.’

While Al and the increasing availability of
LLMs are providing patients with a wealth of infor-
mation in the fields of medicine and dentistry, the
data presented must be trustworthy and accurate.
LLMs’ correct response rates have been tested in na-
tional examinations for dentists, pharmacists, and
nurses, and the data suggest that LLMs can be used as
a teaching aid.’ It has been emphasized that LLMs
can pass the United States Medical Licensing Exam-
ination and other national medical examinations in
Japan and China.>” ChatGPT 3.5 and ChatGPT 4
have been reported to perform successfully on the
U.S. Integrated National Dental Board Examination,
with 80 percent correct answers, especially on knowl-
edge-based questions. However, according to one
study, GPT 3.5 failed to pass the Iranian Endodon-
tics Board Certification exam.® ChatGPT 3.5 and
Gemini 1.5 were found to have similar performance
in answering prosthetic dentistry questions asked in

the Dentistry Specialization Education Entrance
Exam in Tiirkiye.” There is no study in the literature
that focuses on investigating the performance of
LLM:s in answering questions in the field of oral and
maxillofacial surgery. This study aims to asses per-
formance of four leading LLMs [ChatGPT 4 (Ope-
nAl, San Francisco, California, USA), ChatGPT 3.5
(OpenAl, San Francisco, California, USA), Gemini
1.5 (Google LLC, Mountain View, California, USA)
and Copilot (Microsoft, Redmond, Washington,
USA)] in answering oral and maxillofacial surgery
questions asked in the Turkish Dentistry Specialist
Education Entrance Exam (TDSE).

I MATERIAL AND METHODS
ETHICAL CONSIDERATIONS

This study was exempt from ethics committee ap-
proval because it did not use human volunteers and
merely used publicly accessible internet data.

Large Language Models

Four LLMs were evaluated in this study: ChatGPT
4, ChatGPT 3.5, Gemini 1.5 and Copilot.

Turkish Dentistry Specialization Education Entrance
Exam

The TDSE is a centralized test given by the Student
Selection and Placement Center [Ol¢gme, Se¢me ve
Yerlestirme Merkezi (OSYM)] for dentists seeking
specialist training. The TDSE, which was first ad-
ministered in the spring of 2012, was administered
twice a year between 2012-2014 and once a year be-
tween 2015-2022. It is applied twice a year again
starting from 2023. The TDSE was administered 18
times between 2012-2025. There are 120 multiple-
choice questions on the TDSE, 40 of which are in the
basic sciences and 80 of which are in the clinical sci-
ences. Each year, 10 questions related to oral and
maxillofacial surgery are asked in the clinical sci-
ences exam. '

INCLUSION AND EXCLUSION CRITERIA

The study included 130 oral, dental and maxillofacial
surgery questions asked in 13 TDSE examinations
administered between 2012-2021 and published on
the OSYM website. Exams conducted after 2021



were not included in the study because they were not
published. Questions that were canceled by OSYM
and contained figures were excluded. Two questions
were not included in the study because they were can-
celled by OSYM. Five questions were excluded be-
cause they contained figures. As a result, the final
analysis included 123 questions.

Prompt Engineering
The original TDSE questions were manually put into
each LLM’s chat window one at a time in Turkish.
Before each question, the following instructions were
entered in Turkish:

“You are asked to answer the oral and maxillofa-
cial surgery questions asked in the TDSE exam. There
are multiple-choice questions on the test, and you can
only choose the best response. Which of the following
best represents the most appropriate answer?”

This answer was considered “correct” if it cor-
responded with the OSYM’s official response. This
test was carried out on November 5, 2024, between 9
am-5 pm.

DATAANALYSIS

The SPSS statistical software, version 27 (SPSS Inc.,
Chicago, IL, USA), was used for all data analyses.

Standard descriptive statistics were used for statisti-
cal analysis. Chi-square analysis was used to com-
pare correct response rates among LLMs. p<0.05
values were considered significant.

I RESULTS

A total of 123 oral and maxillofacial surgery ques-
tions from the TDSE exam were evaluated. When the
questions were examined according to the distribu-
tion of topics, the most commonly asked topic was
“oral diseases (26.82%)” while the least frequently
asked topic was “orofacial pain (1.62%)” (Figure 1).

The minimum and maximum accuracy rates of
the four LLMs according to years were as follows:
ChatGPT 4 (70-100%), ChatGPT 3.5 (55.55-100%),
Gemini 1.5 (60-100%), and Copilot (60-100%). In
total, ChatGPT 4 answered 5 of the 13 exams, Copi-
lot answered 4, and ChatGPT 3.5 and Gemini 1.5 an-
swered 2 with 100% accuracy. It was seen that the
four LLMs answered 100% of the oral and maxillo-
facial surgery questions asked in 2015 correctly
(Table 1).

The minimum and maximum accuracy rates of
the four LLMs related to oral and maxillofacial
surgery topics were as follows: ChatGPT 4 (66.66-
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FIGURE 1: Distribution of oral and maxillofacial surgery questions asked in TDSE according to their subjects (%)
TDSE: Turkish Dentistry Specialization Education Entrance Exam



TABLE 1: Comparison of correct answers given by LLMs to
oral and maxillofacial surgery questions asked in the TDSE
exam by year

Correct response rate

ChatGPT4 ChatGPT 3.5 Gemini1.5 Copilot
TDSE n n (%) n (%) n (%) n (%)
2012 10 7(70) 7(70) 6 (60) 6 (60)
2012-11 10 10 (100) 9(90) 8 (80) 9(90)
20131 10 9 (90) 8 (80) 7(70) 9 (90)
20131 9 9(100) 9(100) 8(88.88)  8(88.88)
20144 10 10 {100) 8 (80) 9(90) 9 (90)
2014-11 10 9(90) 8(80) 7(70) 7(70)
2015 8 8 (100) 8 (100) 8 (100) 8 (100)
2016 10 9(90) 8 (80) 9(90) 10 (100)
2017 8 8 (100) 7 (87.50) 8 (100) 8 (100)
2018 9 7(77.77) 5 (55.55) 7(77.77) 6 (66.66)
2019 9 8 (88.88) 6 (66.66) 6 (66.66) 9 (100)
2020 10 9(90) 9(90) 8 (80) 9(90)
2021 10 9(90) 9(90) 7(70) 9(90)
Total 123 112(91.06)  101(82.11) 98 (79.67) 107 (86.99)

LLMs: Large language models; TDSE: Turkish Dentistry Specialization Education
Entrance Exam

TABLE 2: Comparison of correct answers given by
LLMs according to oral and maxillofacial surgery topics

Correct response rate

ChatGPT4 ChatGPT 3.5 Gemini1.5 Copilot
n n (%) n (%) n (%) n (%)
Dento-alveolar surgery 14 1392385 12 {85.71) 11{78.57) 13(92.85)
Systemic diseases 16 14(87.5) 13 (81.25) 14(87.5) 11(68.75)
Anesthesia 12 10(83.33) 9(75) 9(75) 11 (91.66)
Oral diseases 33 32(96.96)  31(93.93) 30(90.9) 32(96.96)
Maxillofacial trauma 13 11(84.81) 9 (69.23) 10(76.92) 11 (84.61)
Temporomandibular disorders 9 9(100) 7(77.77) 5(85.55)  7(77.77)
Orofacial infections [ 4 (66.66) 4 (66.66) 4 (66.66) 4 (66.66)
Dentofacial syndromes 9 9 (100) 8 (88.88) 9(100) 8(88.88)
Orthognathic surgery 3§ 4 (30) 4 (80) 4 (80) 4 (80)
Dental implantology 4 4(100) 2 (50) 0(0) 4(100)
Qrofacial pain 2 2{100) 2{100) 2{100) 2{100)
Total 123 112(91.06)  101(82.11)  98(79.67) 107 (86.99)

LLMs: Large language models

100%), ChatGPT 3.5 (50-100%), Gemini 1.5 (0-
100%), and Copilot (66.66-100%). The 4 LLM mod-
els answered 66.66% of the orofacial infections
questions correctly, 80% of the orthognathic surgery
questions and 100% of the orofacial pain questions
correctly. ChatGPT 4 and Copilot also answered
100% of the dental implantology questions correctly.
In contrast, Gemini 1.5 could not answer any of the

dental implantology questions, while ChatGPT 3.5
could only answer half of them (Table 2, Figure 2).

When the correct answer rates of the four LLM
models were examined for all questions, the perfor-
mance ranking was as follows: ChatGPT 4
(91.06%), Copilot (86.99%), ChatGPT 3.5 (82.11%)
and Gemini 1.5 (79.67%) (Figure 3). However, as a
result of the chi-square analysis, no statistically sig-
nificant difference was observed between the correct
answer rates of the four LLM models (p=0.059)
(Table 3).

I DISCUSSION

In this study, we assessed the correct response rates
of ChatGPT 4, ChatGPT 3.5, Gemini 1.5, and Copi-
lot in answering oral and maxillofacial surgery ques-
tions that did not contain figures and graphics asked
in the TDSE exam between 2012-2021. The highest
correct response rate in the study was obtained with
ChatGPT 4 (91.06%), followed by Copilot (86.99%),
ChatGPT 3.5 (82.11%) and Gemini 1.5 (79.67%).
But there was no discernible statistically significant
change between the performances of the 4 LLM mod-
els examined.

The performance of LLMs has been evaluated
in many national dental examinations to date.

ChatGPT 4 performed significantly better than
ChatGPT 3.5 on questions generated by INBDE
Bootcamp, and ITD (76.9% vs. 61.3%, respec-
tively).!! Similarly, another study found that Chat-
GPT 4 exceeded ChatGPT 3.5 on the INBDE,
ADAT, and DAT exams.'? In the Korean Dental Hy-
gienist Exam (KDHE) questions asked in the last 5
years, GPT 4 achieved an average success rate of
65.9% (63.6-70.3%), leaving Gemini (49.4-58.2%)
and GPT 3.5 (39.2-45.5%) behind.”® In the 2023
Japanese National Dental Hygienist Examination,
where 73 questions were analyzed, the highest cor-
rect answer rates were reported to be seen in GPT 4
(75.3%), followed by Bing (68.5%) and GPT 3.5
(63.0%).'* This finding is very similar to the results of
this study, and here was no discernible statistically
significant change between LLMs in this study. In the
2023 Japanese National Dentist Examination (JNDE)
exam, where 185 questions were used, ChatGPT 4
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TABLE 3: Comparison of LLMs' accuracy rates in all oral and
maxillofacial surgery questions

Correct response rate
n ChatGPT4 ChatGPT 3.5 Gemini1.5 Copilot p value
All questions 123 112(91.08) 101 (82.11)  98(79.67) 107(86.99) 0.059

LLMs: Large language models

was reported to have the highest score (73.5%) for all
questions, followed by Bard (66.5%) and ChatGPT
3.5(51.9%). In professional dentistry questions, cor-
rect response rates were 51.6% for GPT 4, 45.3% for
Bard and 35.9% for GPT 3.5, and there were no sta-
tistically significant differences between the models



for these questions.* Similar to this result in our study,
the highest correct answer rate was seen in ChatGPT
4 (91.06%), while Copilot (formerly Bing) (86.99%)
came second. Unlike our study, the accuracy rate of
ChatGPT 3.5 (82.11%) was higher than Gemini (for-
merly Bard) (79.67%). In our studyi, it is seen that the
accuracy rates of all LLMs we examined are higher
than similar studies in the literature. We think that the
most important reason for this may be the rapid
change in Al tools and the increase in their perfor-
mance day by day. Additionally, results may vary de-
pending on the version of the LLMs. Even when the
same LLMs are used, the success of LLMs may vary
from country to country or from exam to exam, de-
pending on the content and language of the dataset
used and the time at which the research was con-
ducted.

In this study, the rates of correct answers of the
4 LLMs we examined in oral and maxillofacial
surgery exams varied between 79.67-91.06%. How-
ever, in the Polish Final Dentistry Examination
(PFDE), GPT 4’s success in oral surgery questions
was found to be lower than our study with a rate of
64%. In this study, ChatGPT 4 showed better perfor-
mance in areas such as endodontics and restorative
dentistry (71.74%) and prosthodontics (80%), while
it exhibited lower correctness in oral surgery (64%),
pediatric dentistry (62.07%) and orthodontics
(52.63%). In clinically more challenging areas such
as pediatric dentistry and oral surgery, the decrease in
Al accuracy was interpreted as Al models may have
difficulty in questions requiring clinical reasoning. In
addition, ChatGPT 4’s performance in clinical case-
based questions (36.36% accuracy) was found to be
lower than its performance in other questions
(72.87% accuracy).!® In a German study evaluating
the capabilities of LLMs in restorative dentistry and
endodontics, 151 student evaluation questions were
used for analysis. ChatGPT 4.00 showed the highest
performance (72%), followed by ChatGPT 4.0
(62%), Google Gemini 1.0 (44%), and ChatGPT 3.5
(25%).'® In a study conducted in Spain, it was re-
ported that the percentage of correct answers for GPT
4 in endodontic questions was only 57.3% and that
these models cannot currently replace the clinical de-
cision-making processes of dentists.!”

The ability to analyze visual results and radio-
graphic pictures is important for maxillofacial
surgery applications. Since the LLMs we examined
do not have image analysis features, we did not in-
clude 5 questions containing figures and pictures.
However, in a previous study, ChatGPT- 4V was
found to have an overall correct response rate of 35%
for image-based JNDE questions. While ChatGPT
4V achieved higher correct response rates in special-
ties such as dental anesthesia and endodontics, re-
sponse rates were lower for orthodontics (25%) and
oral surgery (38.2%). They stated that because there
are so many images available for oral surgery and be-
cause answering the questions requires integrating a
lot of data, the percentage of accurate answers may be
lower. Similarly, it was reported that orthodontics
questions also contained a large number of pictures
and a polygon table. According to researchers, Chat-
GPT 4V’s picture identification capabilities are not
yet trustworthy or extensive enough to be employed
as a training tool in the medical and dental disci-
plines.'® Healthcare professionals who are thinking
about using LLMs in clinical settings should also be
mindful of “hallucinations”, a condition in which
LLMs pass off fictitious or misleading information
as fact.

In this study, we were unable to compare the
success of LLM models with candidates who took the
exam, as there was no data on the response rates of
oral and maxillofacial surgery questions asked on the
TDSE exam. In a study comparing the performance
of GPT 4.00 on the PFDE with the results of human
candidates, GPT 4.00 achieved a success rate of
70.85%, but fell short of the highest human scores of
94.97%. Although the success of GPT 4.00 suggests
its possible as a complementary educational instru-
ment in dentistry, the researchers noted that its clini-
cal reasoning abilities are limited and do not yet
match the critical thinking and clinical judgment ex-
hibited by human candidates.!”> Although GPT 4
achieved the highest average performance compared
to Gemini and GPT 3.5 on the KDHE with an aver-
age success rate of 65.9%, it contrasted sharply with
the consistent passing rates of human candidates
above 74%. This result illustrates the difficulties in
developing Al systems that can match human under-



standing and reasoning in specialized domains."”
Even while Al has made encouraging strides, its
shortcomings in clinical reasoning highlight the need
for more research and development. According to
these findings, LLMs are still used in professional
exams as a supplemental tool rather than as a substi-
tute for human competence.

In this study, the questions were entered into the
LLM interface in “Turkish”. In an exam that used
both the original (Polish) and English languages,
there was no discernible difference in performance
across question sets written in various languages
since LMAs are highly skilled at translating between
languages.”® In contrast, GPT 4 performed better than
Gemini and GPT 3.5 on the KDHE in both English
and Korean, but GPT 4 performed better in English.
GPT 3.5 and Gemini failed in the Korean version and
only reached passing scores in the English version.
The higher performance of GPT 4 in English is likely
due to the more extensive training data available for
processing English.!” The variability in performance
across topics and languages highlights the need for
continued improvements in these models.* Future re-
search should focus on developing methodologies for
evaluating LLMs in multilingual environments and
improving their ability to handle specialized content
in different languages. More research on LLMs’ per-
formance on national dental exams in other languages
is required to evaluate their global applicability in
clinical dentistry.

There are several limitations to this study. First,
LLMs were not evaluated on imaging questions. As
image analysis skills improve, a new evaluation in-
cluding these questions will be required. Second,
LLMs were tested only once in this study. Multiple
attempts may provide a more accurate assessment of
response consistency. Third, the rapid advancement
of LLM technology means that responses to TDSE
questions can vary, so testing was conducted over a
single day to minimize this problem. Fourth, LLM
models were evaluated for their correct response
rates; the quality and adequacy of the information and
comments providing the rationale behind their re-

sponses were not assessed. Future research is ex-
pected to undertake a full analysis that includes both
the correctness of responses and the justification of
the responses supplied by the LLMs. Although the
sample size of 127 questions may be considered
small, it has a similar question bank size covering a
variety of topics when considering only one
topic/specialty area. Despite these limitations, this
study is the first to evaluate the performance of lead-
ing LLMs in answering oral and maxillofacial
surgery questions asked in the TDSE.

I CONCLUSION

In the study, the highest correct response rate in an-
swering the oral and maxillofacial surgery questions
asked in the TDSE exam was obtained with ChatGPT
4, followed by Copilot (86.99%), ChatGPT 3.5
(82.11%) and Gemini 1.5 (79.67%). However, the
correct response rates of these four LLM models
were found to be statistically similar to each other.
Despite their limitations, the study’s findings indicate
that the LLMs under investigation have the possible
to be utilized as a tool for students’ educational sup-
port. Further studies on the performance of LLMs in
other languages and question sets are needed to bet-
ter understand their use globally in oral and maxillo-
facial surgery.
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