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ABSTRACT Objective: Research on the application of artificial in-
telligence (AI) in maxillofacial surgery and dentistry has exploded in
the last few years. The purpose of this study was to assess dental intern
students' attitudes and level of knowledge on the use of Al in oral and
maxillofacial surgery. Material and Methods: A 37-question survey
was designed by the researchers to measure the participants' knowl-
edge, opinions, and attitudes about the use of Al in oral and maxillofa-
cial surgery. The surveys were administered face to face to intern
students at a university's faculty of dentistry. Results: A total of 144
students (88 female, 56 male; mean age 23.02+0.89 years) responded
to the survey, yielding a response rate of 97.29%. 29.6% of the students
said they had basic knowledge of Al Technologies while 58.5% were
aware of the use of Al in oral and maxillofacial surgery. The respon-
dents indicated that they primarily source information about Al through
social media, media, and web browsing, respectively. The students dis-
played a favorable disposition, indicating that they believed Al would
enhance oral and maxillofacial surgery. However, only 38.2% of the
students expressed concern that AI would supplant maxillofacial sur-
geons in the future. Conclusion: Although students do not have suffi-
cient knowledge about Al applications, they seem eager to learn and
use Al in their applications. Undergraduate and graduate education op-
portunities should be provided so that future dentists are knowledgeable
and equipped in AL
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OZET Amag: Yapay zekanin (YZ) maksillofasiyal cerrahi ve dis he-
kimliginde uygulanmasina iligkin aragtirmalar son birkag yilda patlama
yapmustir. Bu ¢alismanin amaci, dis hekimligi stajyer 6grencilerinin
maksillofasiyal cerrahide YZ kullanimina iligkin tutumlarini ve bilgi
diizeylerini degerlendirmektir. Gere¢ ve Yontemler: Arastirmacilar
tarafindan katilimcilarin oral ve maksillofasiyal cerrahide YZ kullani-
mina iliskin bilgi, goriis ve tutumlarmi 6lgmek igin 37 soruluk bir anket
tasarlanmistir. Anketler bir tiniversitenin dis hekimligi fakiiltesindeki
stajyer 0grencilere yiiz ylize uygulanmistir. Bulgular: Toplam 144 (88
kadin, 56 erkek; ortalama yas 23,02+0,89 yil) 6grenci ankete yanit verdi
ve %97,29°luk bir yanit orani elde edildi. Ogrencilerin %29,6’s1 YZ
teknolojileri hakkinda temel bilgiye sahip oldugunu sdylerken %58,5’1
YZ’nin maksillofasiyal cerrahide kullanimimdan haberdardi. Katilim-
cilar, YZ hakkinda bilgiyi oncelikle sosyal medya, medya ve web tara-
mast yoluyla edindiklerini belirttiler. Ogrenciler, YZ’nin agiz ve gene
cerrahisini iyilestirecegine inandiklarmi belirterek olumlu bir egilim
gosterdiler. Ancak, 6grencilerin yalnizca %38,2°si YZ’nin gelecekte
maksillofasiyal cerrahlarin yerini alacagindan endise duyduklarini ifade
etti. Sonug: Ogrenciler YZ uygulamalari hakkinda yeterli bilgiye sahip
olmasalar da YZ’yi 6grenmeye ve uygulamalarinda kullanmaya istekli
goriiniiyorlardi. Gelecegin dis hekimlerinin YZ konusunda bilgili ve
donanimli olmalari i¢in lisans ve lisansiistii egitim firsatlar1 saglanma-
lidir.
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dis hekimligi; oral ve maksillofasiyal cerrahi;
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Artificial intelligence (Al) is a field of study that
encompasses a range of technologies capable of per-
forming tasks that are unique to humans, including
learning, perception, reasoning, and recognition. In
recent years, numerous applications have become
available in our daily lives, and new uses are attract-
ing significant interest in the business world. Ad-
vances in computer and information technologies
have enabled the use of Al technologies such as ma-
chine learning and deep learning in health informa-
tion systems.!? Over the past decade, Al has been
extensively incorporated into dental and medical de-
cision support systems, particularly in fields like ra-
diography and pathology.>*

In recent years, there has been a notable increase
in Al research in oral and maxillofacial surgery. Al-
gorithms are employed in many areas, including
diagnostic support, treatment decision support, pre-
diction or evaluation of outcomes, preoperative plan-
ning, and postoperative follow-up. Al has a multitude
of applications in the field of oral and maxillofacial
surgery. These range from orthognathic surgery to the
treatment of oral cancers, from implantology to the
training of oral and maxillofacial surgeons, and from
the management of impacted teeth to the diagnosis
and treatment of intra-bone cysts and tumors.>!?
However, the full potential of Al in maxillofacial
surgery remains to be fully elucidated.

In recent years, many studies have been con-
ducted to measure the knowledge and attitudes of den-
tal students about to the utilization of Al in the fields
of dentistry and oral radiology.'*"* Dentistry intern stu-
dents must possess the requisite knowledge and pre-
paredness to utilize Al effectively in their future
practice. To the best of the author’s knowledge, no re-
search has been conducted on dental students’ per-
spectives or attitudes regarding the use of Al in oral
and maxillofacial surgery. This study aimed to assess
dental intern students’ knowledge and attitudes re-
garding the use of Al in oral and maxillofacial surgery.

I MATERIAL AND METHODS
STUDY DESIGN AND ETHICS

To achieve the research purpose, a descriptive, ob-
servational survey study was designed. The study was

approved by the Clinical Research Ethics Committee
of Afyonkarahisar Health Sciences University
(Afyonkarahisar, Tirkiye) (date: January 06, 2023 no:
2023/9) and was conducted by the principles outlined in
the Declaration of Helsinki. Participation was entirely
voluntary, and the data were collected anonymously.

DATA COLLECTION

A survey was constructed following a comprehensive
review of the literature on the applications of Al in
the field of oral and maxillofacial surgery. The survey
instrument included items about to demographic in-
formation, familiarity with Al, and basic information
about the working principles of Al It also included
items assessing knowledge about the areas of use of
Al in oral and maxillofacial surgery, as well as items
measuring opinions and attitudes regarding the im-
pact of Al on oral and maxillofacial surgery.

In addition to demographic data (age, gender),
the survey consisted of three subsections:

1. In this section, the following questions were
posed: The participants were asked to indicate their
awareness of the use of Al in daily life, dentistry, and
oral and maxillofacial surgery; their knowledge of the
working principles of Al; their sources of informa-
tion about Al; their concerns about Al in the future;
and their desire to use intelligence applications and
receive training on Al.

2. Knowledge scale: This section included spe-
cific areas of use of Al in oral and maxillofacial
surgery including orthognathic surgery (questions 1-
4), oral cancers (questions 5-7), hard and soft tissue
pathologies (questions 8 and 9), impacted teeth (ques-
tions 10 and 11), dental implantology (questions 12
and 13), and oral and maxillofacial surgery training
(question 14).

3. Opinions ve attitudes scale: This section com-
prises 15 items designed to assess opinions and atti-
tudes regarding the potential impact of Al on oral and
maxillofacial surgery. The scale comprised 11 items
measuring positive attitudes and 4 items measuring
negative attitudes.

While the answers to the questions in the first
section are formulated with two or more options, the
answers to the questions in the 2™ and 3" sections are
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structured in a 5-point Likert-type format (1=completely disagree;

S=completely agree). % T 33 8RR 8535
The survey was pretested and developed on a sample of 20 den-

tal participants. 4" grade (n=77) and 5" grade (n=71) students study-

ing at the Faculty of Dentistry, Afyonkarahisar Health Sciences Ses2c3cE

University were included in the research. The surveys were admin- 2 ez g8ean~ -

istered face-to-face and 10 minutes were given to answer the sur- g

veys. A HHHB

DATAANALYSIS 4 B M B

All data were analyzed using IBM SPSS 27.0 software (SPSS Inc.,

Chicago, IL, USA). Cronbach’s alpha was calculated to assess the in- Ea%e%a o

ternal consistency of the questionnaire on both the knowledge and . E = s 8 ;’ ~ = e

opinion-attitude scales, with alpha coefficients of 0.85 and 0.73, re- E

spectively. The quantitative data were subjected to a comparison Y P e F =3 &

using the independent samples t-test. The chi-square test was em- 2 § e o § g § =

ployed for the assessment of categorical data. A p-value of less than g

0.05 was considered to indicate statistical significance.

IRESULTS L2 B3 e <

In total, 144 out of 148 participants completed the survey (response g’

rate 97.29%). One student did not participate in the survey, and the % = g & < g &

responses of three students were excluded from the analysis as they $ass g3

did not answer more than half of the survey questions. The partici-
pants were aged between 21 and 25 years (mean age 23.02+0.89
years), with 88 female and 56 male participants. Of the participants,
74 were in the fourth grade and 70 were in the fifth grade.

A total of 95.8% of the students demonstrated awareness of the
use of Al in daily life, 75.9% in dentistry, and 58.5% in oral and
maxillofacial surgery. Only 29.6 of the students reported that they
had a basic knowledge of the working principles of Al. A total of
94.6% of the students indicated a desire to receive training on Al ap-

TABLE 1: Comparison of general knowledge and opinions about Al according to grades.

plications, while 99.3% expressed an interest in utilizing Al in oral
surgery practices. No statistically significant differences were ob-
served between the general knowledge and attitudes of fourth and
fifth-grade students regarding Al applications (Table 1). The primary
sources of information about Al for students were social media
(26.72%), media (22.26%), and web browsing (21.05%) (Figure 1).

The students demonstrated a high level of agreement with the
statements pertaining to the utilisation of Al in oral and maxillofa-
cial surgery, with rates ranging between 61.1% and 93.8% (Table
2). When the questions about the areas of use were grouped, the
mean scores of each area of use were as follows: oral and maxillo-
facial surgery training (mean 4.30+0.70), dental implantology (mean
4.24+0.54), orthognathic surgery (mean 4.18+0.54), oral pathology

1. Are you aware that the applications we use in daily life (e.g. spam filters, recommendation algorithms} use Al?
5. Do you think that Al has more potential for use in cral and maxillofacial surgery than the current situation?

3. Are you aware of the use of Al in oral and maxillofacial surgery?
6. Would you like to receive training on Al applications?
7. Would you like to use Al in your oral and maxillofacial surgery practices?

2. Are you aware of the use of Al in dentistry?

4. Do you think you have basic knowledge about the working principle of Al?

Al: Artificial intelligence.
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It was observed that the proportion of students g
with positive attitudes towards the application of Al L zElseEsEsE=EsE=Es
in oral and maxillofacial surgery was greater than the 2° M H B BB B" B
proportion with negative attitudes. The level of agree- K

ment with the positive statements in this section
ranged from 56.9% to 91.7%, while the agreement
with the negative statements ranged from 37.9% to
60.4% (Table 3). There was no statistically signifi-
cant difference between students’ knowledge scale
scores according to grade and gender. Upon exami-
nation of the opinion/attitude scale scores, no signif-
icant difference was observed between students in
terms of gender. However, it was noted that the neg-
ative opinion/attitude scores of fourth-grade students
were significantly higher than those of fifth-grade
students (p<0.05) (Table 4).

I DISCUSSION

Al has made significant advancements in the fields

TABLE 2: Participants' knowledge levels regarding the use of Al in oral and maxillofacial surgery.

of dentistry and oral and maxillofacial surgery in re-
cent years. The utilization of Al-enabled methodolo-
gies has the potential to optimize the work of
surgeons at each stage of patient care, encompassing
screening, diagnosis, treatment planning, surgical
procedures, and post-operative care. In this study,
which evaluated the knowledge and attitudes of den-
tal intern students regarding the role of Al in max-
illofacial surgery for the first time in the literature,
students had a positive opinion and attitude toward
the application of Al in oral and maxillofacial

surgery.

can be used to calculate possible complications (edema, etc.} that may cccur after impacted teoth surgery.
can improve the design of dental implants by calculating osteointegration and survival in dental implants.

can be used in implant planning and 3D implant positicning during surgery.

can make predictions about the eruption potential of impacted teeth.

can facilitate communication with the patient by providing simulations of pre- and post-operative hard and soft tissue changes in orthognathic surgery.
can be used in oral and maxillofacial surgery training.

can help early diagnasis of oral cancers using autoflucrescence measurements, cytology images and photographs.
can help detect metastatic lymph nodes by performing radiomic analysis.

can help calculate survival, risk of recurrence, or risk of postoperative complications in cral cancers.

can be used to diagnose bone lesions in the jaws using dental radiographs.

can be used to diagnose soft tissue lesions in the mouth.

By making a number of measurements and calculations, Al can allow for determining the need for surgery and treatment planning for arthognathic surgery.

2. Al can enable rapid and reproducible identification of the multitude of bone and skin landmarks required for 3D analysis in orthognathic surgery.

1. Al can be used in orthognathic surgery, especially to determine the development and growth rate of children.
3

4.A
5.A
6. Al
7.A
8.A
9.A

Al: Artificial intelligence; SD: Standard deviation.
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This study revealed that the majority of students
were aware of the use of Al in both daily life and den-
tistry, a finding that aligns with the results of a pre-
vious similar study in the literature.'® However,
only 58% of the participants were aware of the use
of Al in oral and maxillofacial surgery. Further-
more, approximately one-third of the students
(29.6%) indicated that they possessed a fundamen-
tal understanding of the operational principles of
Al It was observed that over half of the students
obtained information about Al from social media,
the media, and web browsing. Similarly, in the
study conducted by Yiizbasioglu, it was reported
that the majority of dentistry students obtained in-
formation about Al through social media.'* The in-
formation provided about Al on social media may
sometimes be biased or exaggerated. It is therefore
imperative that dental students obtain information
about Al from accurate and unbiased sources based
on scientific evidence.

In the study, 84.7% of the students also stated
that they found the application of Al in oral and max-
illofacial surgery exciting, and 91.7% stated that they
thought it would lead to great advances in oral and
maxillofacial surgery. This result is similar to the re-
sult conducted in Peru in 2023, where 86% of dental
students agreed that Al will lead to major advances in
dentistry in the future.'” In addition, 94.9% of the stu-
dents stated that they wanted to receive an education
on Al while 99.3% stated that they wanted to use Al
in dentistry practices. This illustrates the considerable
enthusiasm among students for Al-related learning
and applications. Furthermore, the students indicated
that Al applications should be incorporated into the
curricula of both undergraduate oral and maxillofa-
cial surgery courses and specialty training programs,
with 68.1% and 75% of respondents, respectively, ex-
pressing this view. A comparable study conducted in
Tiirkiye revealed that over 75% of dental students
concurred that Al should be incorporated into the cur-
riculum at both the undergraduate and graduate lev-
els.! The students are in favor of the integration of Al
into the university curriculum and intend to utilize Al
in their applications.

Al has a multitude of applications in the field of
maxillofacial surgery, particularly in the context of

orthognathic surgery and the treatment of oral can-
cers.

The majority of participants (80%+) indicated
that Al can be utilized in orthognathic surgery for a
range of applications, including cephalometric and
3D analyses, determination of surgical necessity, sur-
gical planning, and presentation of preoperative and
postoperative simulation outcomes to patients. Over
70% of participants indicated that Al could be uti-
lized in the early diagnosis of oral cancers, the de-
tection of metastatic lymph nodes, the calculation of
postoperative survival, and the estimation of the risk
of recurrence or the risk of complications. A total of
90.3% of the participants indicated that Al could be
utilized in the diagnosis of bone lesions in the jaws,
while 83.3% reported that it could be employed in the
diagnosis of soft tissue lesions. A total of 93.8% of
the participants indicated that Al could be utilized in
implant planning and three-dimensional implant po-
sitioning during surgical procedures. Additionally,
88.2% of the participants reported that Al could be
employed in the enhancement of dental implant de-
sign through the calculation of osteointegration and
survival rates of dental implants. It was reported that
Al can be employed to predict the eruption potential
of impacted teeth (84%) and to calculate potential
complications (e.g., edema) that may arise following
impacted tooth surgery (61.1%). Additionally, 89.6%
of the participants indicated that Al could be em-
ployed in the training of oral and maxillofacial sur-
geons. These findings indicate that the majority of
participants concurred that Al has the potential to be
extensively utilized in the field of oral and maxillo-
facial surgery.

The participants stated that Al can be used in
oral and maxillofacial surgery both as a diagnosis and
“treatment planning tool” (91%) and as a “prognos-
tic tool” (83.9%) to evaluate the course of the disease
and the success of treatments. Furthermore, the par-
ticipants believe that the tools provided by Al, in-
cluding diagnosis, treatment and patient monitoring,
will enhance the capabilities of surgeons in their daily
practices (76%) and facilitate their work by saving
time (91.7%). Accordingly, 56.9% of the participants
anticipate that oral surgeons will be required to utilize
Al tools in the future. These findings are consistent
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with those of Sur et al., which indicated that Al may
facilitate clinical management.'® The application of
Al may yield positive outcomes not only for max-
illofacial surgeons but also for patients. A significant
majority (82.42%) think that Al can be beneficial to
patients due to its potential to improve patient care.
Furthermore, 77.6% of the participants indicated that
they viewed Al as a beneficial technology due to its
capacity to facilitate the collection, storage, and shar-
ing of data. A study conducted in the United King-
dom reported that 88% of medical students agreed
that Al will play an important and positive role in
healthcare."’

In this study, 38.2% of the participants stated
they were concerned that Al could replace oral sur-
geons. Similar to the results of this study, 35.4% of
participants in a study conducted in Korea believed
that AT would replace medical doctors.? Addition-
ally, 43.7% of participants expressed ethical concerns
regarding the use of patient data for Al, citing viola-
tions of the “data privacy” principle. A negative atti-
tude was demonstrated by 60.4% of the participants,
who stated that the excessive use of Al applications
may result in physicians failing to utilize skills ac-
quired through clinical experience, such as clinical
reasoning. Similarly, 56.9% stated that excessive use
of Al programs may harm patient-physician commu-
nication by causing physicians not to use human
emotional skills such as empathy. There are several
difficulties inherent to the use of Al in healthcare. For
instance, Al is unable to engage in high-level activi-
ties such as gaining patients’ trust, reassuring them,
and expressing empathy.?!’ While sensors collect
valuable information to aid diagnosis, doctors still
need to include medical history, perform physical ex-
aminations, and urge further discussion in ambigu-
ous situations.*

This study has some limitations. The survey was
conducted on a sample of fourth and fifth-grade in-
tern students enrolled at a university in Tirkiye. It
would be erroneous to generalize the results to the
whole country, despite the similarity of the educa-
tional curricula. The answers given to the questions
are limited to survey questions due to methodology;

background questions about Al were not asked. Nev-
ertheless, this study represents the inaugural survey
investigation into the utilization of Al in the domain
of oral and maxillofacial surgery.

I CONCLUSION

This study revealed that students agreed that Al has
several applications in maxillofacial surgery, such as
orthognathic surgery, oral cancers, dental implantol-
ogy, oral pathology, dento-alveolar surgery, and oral
and maxillofacial surgery training. It was revealed
that they think that Al-supported applications will be
useful for patients and physicians at every stage of
diagnosis, treatment planning, surgical procedures,
prognosis prediction, and post-operative follow-up
processes in oral and maxillofacial surgery. The stu-
dents expressed enthusiasm for the potential applica-
tions of Al in oral and maxillofacial surgery,
indicating a keen interest in learning and applying Al-
based techniques. Since the young professionals of
the future must be prepared and knowledgeable to
face this technological change, training and seminars
should be organized for students on the basic princi-
ples of Al and its uses in maxillofacial and oral
surgery, and Al courses should be added to the cur-
riculum of dentistry and maxillofacial surgery spe-
cialty training.
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