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LITERATURE REVIEW: DEVELOPMENT OF ARTIFICIAL INTELLIGENCE IN DENTAL
PRACTICE
Rahimberdiyev R.A., Taranenko T.V.
Samarkand State Medical University, Samarkand, Uzbekistan

Resume. Artificial intelligence is a rapidly advancing technology increasingly integrated into contem-
porary human existence. Dentistry represents one of the most potential applications. Modern technology en-
ables artificial intelligence to enhance the effectiveness of diagnosing, treating, and preventing oral diseas-
es. Artificial intelligence in dentistry enables dentists to operate with enhanced precision and efficiency.
Moreover, it accelerates treatment, augments patient comfort, and improves the overall quality of the patient
experience. This article examined the applications, advantages, and disadvantages of artificial intelligence.
Methods and instruments for enhancing the processes of diagnosis, treatment, and prevention were analyzed.
The healthcare system may see a substantial transition due to emerging technology, which can reduce clinic
costs while concurrently enhancing service quality. To optimize results in the diagnosis, treatment, and pre-
vention of oral diseases, artificial intelligence will ultimately assume a pivotal position in dental practice.

Keywords: artificial intelligence, dental care, preventative measures, diagnostics, advancements.

AJABUETJIAP TAXJIMJIN: CTOMATOJIOTUK AMAJIMET A CYHBUHN UHTEJNJEKTHUHIT
PUBOXJIAHUIIIN
Paxuméepaues P.A., Tapanenko T.B.
CamapkaHz 1aBiaT THOOUET yruBepenteTd, CaMapKaH 1., Y36eKHCTOH

Peztome. Cynvuii unmesniekm uHCOH Xaémunune bapua coxaiapuea mooopa Kene iHCopuil IMuiaémean
AHCA0AN PUBOINCIAHAEMEAH MEXHON02UAAApOaH bupu xucobaanaou. Cmomamonozusi yuiOy mexHoI02UsHU
KYIQU VHYH 9He UCMUKOOIIU UYHATUWAAPOaH Oupu XUcooianaou. 3amMoHasuii mexHoiocusiap CyHbuil uH-
menneKmoan Potdaranuul OpKaIU 02u3 OYUIUY KACALIUKIAPUHY GHUKTAW, 0A80IAW 84 OTOUHU OJIUWL JiCa-
PAEHAAPUHUHE CAMAPAOOPUSUHY OWUPUUL UMKOHUHU OepmokOa. Cmomamonocusioa CyHvull UHMeLeKmH1U
Kyanauw wupokop Gaorusmunune aHUKIuSU 8d CaMAapalopauSuHy  owupaou, 0agoaaul iCapaéHunu
me3naumupaou, bemopaap yuyH KyJIauiuk apamaou xamoa mubouti Xuzmamiap CuamuHu axuluiaiou.
Masxyp maxonada cynvuil uHmeNIeKmHURe KYIIAHUUL COXANApU, aA@d3anIuKiapu 8a KaMyuaukiapu Kypuo
yuxuiean. J{uazHocmuxa, 0asoaiaul 6a NPOQPUIAKMUKA HCAPASHIAPUHU MAKOMULIAWMUPUILSA KAPAMUTIEAH
VCYLIAp 64 GOCUMANAP MAXTUTL KUTUHEAH. YOy MeXHOI0SUSNAPHUNE PUBOICTAHULY COTUKHU CAKAAUL M-
BUMUOA CE3UNAPTU Y32APUULAP2A ONUO KENUU, KIUHUKA XAPANCAMIAPUHY KAMAumupuul Ounan oupea xu3-
mamaap cupamunu owupuwiy mymxun. Kenascaxoa cynvuil unmeniexm cmomamonocux amaiuémoda Myxum
VpuH 32an1a6, o2u3 OVUAULY KACANTUKIAPUHU AHUKAAU, 0ABONAUL 84 ONOUHU OAUUOA ONMUMAT HAMUINCA-
1apea 3pUMULHY MALMUHLAUOU.

Kanum cyznap: cynvuil unmeniexm, Cmomamonocux époam, npopuiaKmux yopaiap, OuaeHOCmuKda,
UHHOBAYUSLIAD.

JUTEPATYPHBIA OB30P: PA3BUTUE UCKYCCTBEHHOI'O UHTEJLJIEKTA B
CTOMATOJIOTHYECKOM INPAKTUKE
PaxumobepaueB P.A., Tapanenko T.B.
CamapkaH/ICKH{ roCcy1apCTBEHHBIH MEIUIIMHCKUI yHUBEpCUTET, . CamMapkany, Y30eKkucTan

Pesziome. Hckyccmeennviii unmenieKm sA61emcs CmpemMumenbHo pa3euealoujelics mexHoao2uel, Ko-
mopas 6cé aKkmueHee UHMESPUPYEmcs 6 COGPEMEHHYIO JiCU3nb uenoseka. Cmomamonocus npeocmagisiem
€000t 00HY U3 Haubosee nepcnekmusHvIx oonacmeti e2o npumenerus. Cogpemennvie MexHoN02UU NO360JIs-
10M UCNONBL308AMb UCKYCCMEEHHBLI UHMENNEKM O]l NOGbIUEHUS dhPekmusHocmu OUASHOCMUKU, JIe4eHUs U
npogunaxmuxu 3abonesanuti norocmu pma. Ilpumenenue uckyccmeenno2o uHmMeNIeKma 6 CmomMamonocuu
cnocobcmeyem 6onee mouHol U dpexmusHoll pabome 8paua-cMoOMamon0ed, YCKopsem npoyecc 1eyeHus,
nosviulaem Kom@opm nayueHmos u yiyuuaem ooujee Kauecmeo MeOuyuHckol nomowu. B cmamve pac-
CMampuearomecs 001acmu NPUMEHEHUsl, NPeUMYyujecmed U HeOOCMAamKU UCKYCCMBEHHO20 UHMENNeKmA.
Ipoananusuposanvl Memoosl U UHCMPYMEHMbL, HANPAGIEHHbIE HA COBEPULEHCMBOBAHUE NPOYECCO8 OUACHO-
CMUKU, JledeHUs U NPOGUIAKMUKU CIOMAmMoao2uieckux 3aboneéanuil. Pazsumue oannbix mexHono2utl cno-
COOHO npugecmu K CYWeCmeeHHbIM USMEHEHUAM @ CUCeMe 30PAG00XPAHEHUSA, CHUICAS 3aMpPamyvl KIUHUK
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npu 00H06p€M€HHOM noevlieHUU Kavecmeda oKasvleaemvplx ycCiye. B nepcnexkmuee uCKyCCWl@eHHblIZ unmei-
JleKkm 6ybem uzcpamov Kirodesyro poJjlb 6 CIMOMAMON02UYECKOT npakmuke, obecneuusast onmumusayuro oua-
CHOCMUKu, jle4erus u npoqbwzakmuku 3a001esanull NOIOCMU pma.

Knwuesvie cnoea: UCKyC(Zm@eHHbZﬁ UHmMenieKnt, cmomamoaocuviecKas nomouyb, npodmfzakmuqecxue
meponpusimus, duaenocmum, UHHOBAYUU.

e-mail: rustamrahimberdiev62@gmail.com

Introduction. Contemporary medicine is becoming innovative and technologically sophisticated on a
daily basis. Consequently, artificial intelligence (Al) is being used across all aspects of medical practice. One
domain in which Al has already been implemented is dentistry. Modern technologies enable Al to enhance
the effectiveness of oral disease diagnosis, treatment, and prevention. This article will examine the use of Al
in dentistry, including its advantages, disadvantages, and functionalities.

1. A Comprehensive Examination of the Application of Artificial Intelligence in Dentistry Artificial
intelligence is one of the most exhilarating domains in medical study. Artificial intelligence in dentistry have
the capacity to improve the identification, treatment, and prevention of oral diseases. Let us analyze the pro-
spective uses of artificial intelligence in dentistry with more specificity.

Assessment Initially, let us analyze the use of artificial intelligence in the diagnosis of oral diseases.
The two most common conditions are periodontitis and dental caries. Oral diseases are identified using radi-
ographic evaluations and ocular inspections. Nonetheless, radiological evaluations may adversely affect the
patient's health, and visual inspections may not always provide an accurate appraisal of the disease's exist-
ence and severity. Artificial intelligence may be very advantageous in this context.

Image analysis is a method via which Al is used to diagnose oral disorders. Concurrently, Al analyzes
X-rays and photographs of teeth and gums [2], [3]. Neural networks, trained on extensive datasets, can accu-
rately identify cavities, periodontal disease, and other oral conditions.

"Caries Diagnosis" by Dental Monitoring is an effort that employs artificial intelligence in dentistry.
This research use artificial intelligence to detect cavities in a dental picture. Patients get an accurate diagnos-
tic and therapy recommendations derived from the analysis results.

Therapeutic Intervention Al has the capacity to improve the effectiveness of oral illness therapy as
well as diagnostics. Al may be used, for example, to determine the optimal treatment strategy for periodonti-
tis that will provide the most results for each patient. The creation of customized implants and prosthesis ex-
emplifies the use of Al in the treatment of oral illnesses. Artificial intelligence may generate implants and
prostheses that are meticulously tailored to each patient, accounting for their specific requirements and ana-
tomical features. NextDent's "3D Printing of Teeth" initiative exemplifies this technology [5]. This work use
artificial intelligence to generate accurate 3D models of a patient's teeth and gums. Custom implants and
prostheses are fabricated using these models, ensuring the patient optimal comfort and precision [2, 4, 6].
2.1.3. Prevention Al may be used to prevent oral problems as well as to diagnose and cure them. Artificial
intelligence may be used to develop personalized preventive strategies for each patient, including their die-
tary choices, lifestyle, and anatomical traits.

The "Smart Toothbrush™ initiative by Oral-B exemplifies this kind of technology. This study use arti-
ficial intelligence (Al) to develop a personalized dental care regimen by evaluating a patient's dietary and
lifestyle habits. Each patient receives a tailored oral health assessment and treatment suggestions.

Consequently, Al in dentistry have the capacity to significantly enhance the effectiveness of oral dis-
ease identification, treatment, and prevention. Artificial intelligence may be used to develop personalized
preventative programs, determine optimal therapeutic strategies, and create bespoke implants and prostheses.
In conclusion, it is important to emphasize the significant potential for enhancing healthcare standards via
the use of Al in dentistry. Artificial intelligence may be used to avert oral problems, determine the optimal
therapeutic approach, and enhance diagnostic precision [6]. Al facilitates the creation of customized implants
and prosthetics that account for the anatomical features of people [2]. Although artificial intelligence (Al) in
dentistry remains a nascent subject, several programs and technologies are now using Al efficiently inside
dental practice. Artificial intelligence is likely to assume a pivotal role in dentistry in the future, facilitating
optimal results in the prevention and treatment of oral diseases. Attributes of Dental Artificial Intelligence
Applications.

Utilizing Al in dentistry has both advantages and disadvantages. This chapter will examine the key
ones. The advantages of artificial intelligence in dentistry encompass: - Enhanced diagnostic accuracy: Al
enables the precise diagnosis of oral problems. Enhancing treatment strategies: Al may aid dentists in deter-
mining the optimal treatment plan for a patient by analyzing medical data and the results of previous inter-
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ventions. Al can scan data using machine learning algorithms and scrutinize extensive datasets to identify
abnormalities that may be overlooked in a conventional visual evaluation. This enables the development of
tailored preventative programs: Al enables the development of tailored oral disease prevention strategies for
each patient, considering their distinct requirements and anatomical features. Artificial intelligence may de-
tect sickness risks and provide personalized preventative strategies by using machine learning algorithms and
analyzing medical data. - creating tailored implants and prosthetics: Al may be used to design customized
implants and prostheses. Artificial intelligence may generate implants and prosthetics that closely resemble a
patient's physical characteristics by using 3D modeling and medical data analysis. The prohibitive expense of
technology and the need for comprehensive and complex staff training may be the primary factors limiting
the use of Al in dentistry. Additional disadvantages encompass: - Restricted access to technology: A key bar-
rier to the use of Al in dentistry is the insufficient availability to appropriate technologies. Artificial intelli-
gence is an expensive technology that requires development and implementation by skilled professionals and
substantial financial investment. Nonetheless, the wider adoption and use of Al in dentistry is becoming at-
tainable owing to technical progress and the emergence of novel funding options. The potential for mistakes
constitutes an additional disadvantage of using Al in dentistry. Some enterprises provide solutions that ena-
ble dental practices to use Al technology without the need of acquiring their own computational resources
and software.

Acrtificial intelligence is not infallible, despite its capability to analyze extensive datasets and provide
decisions based on its evaluations. Moreover, since Al depends on algorithms that may not account for all
scenarios, errors might arise; inadequate data is an additional obstacle to the use of Al in dentistry. Artificial
intelligence requires a considerable volume of data for effective analysis to operate optimally.

Nonetheless, many dental specialties may lack sufficient data for Al training; the use of Al in dentistry
requires proficient personnel capable of managing data and using appropriate technologies; also, ethical and
legal issues are raised by the application of Al in this field.

The use of Al, for example, poses the potential of diminishing the quality of healthcare for those with-
out access to this technology. There are potential issues with data security and patient privacy. Moreover,
there exists a possibility that Al may ultimately replace human labor. The significance of dentists and dental
hygienists may diminish as a consequence, perhaps adversely impacting their career advancement. In conclu-
sion, the use of Al in dentistry offers various advantages that may improve the quality of oral disease diagno-
sis, treatment, and prevention. This involves automating tasks, reducing data processing duration, and mini-
mizing the likelihood of errors.

Nonetheless, the use of Al technology in dentistry is not devoid of limitations. A significant problem
is that Al systems need extensive data for training and optimization, potentially creating challenges in small
clinics.

Moreover, the labor of professionals cannot be completely replaced by Al technology, and precise in-
terpretation of results requires a degree of knowledge and training. Nonetheless, the use of Al will provide
significant benefits for dentistry. Al technologies has the capacity to enhance the efficiency and time-saving
dimensions of dental practice, concurrently augmenting patient access to superior quality treatment. Conse-
guently, the use of Al in dentistry has significant potential to improve individuals' health and quality of life,
despite some limitations.

The Prospects of Artificial Intelligence in Dentistry Automating dentistry operations may aid practi-
tioners in executing laborious and time-intensive tasks such as acquiring impressions, inserting implants, and
managing root canals. For example, the Yomi robotic dentistry system is used for implant insertion and other
surgical operations. Yomi aids dentists in accurately identifying and positioning implants via the use of Al
navigation technology. The automation of root canal procedures is a potential use of robots in dentistry. Due
to their intricacy, root canals may pose challenges for dentists to manage. Conversely, Al-driven robotic de-
vices may autonomously interpret data and precisely ascertain the channel's width and depth [2]. Teledentis-
try is another domain where artificial intelligence is used in dentistry. A novel kind of dental treatment,
termed teledentistry, enables patients to get diagnoses and consultations without the need of an in-person
visit to a facility. Artificial intelligence may be used to create teledentistry systems capable of assessing pa-
tient data and delivering a diagnosis. The automation of tedious tasks, improvement of treatment processes,
and refinement of diagnostics are all integral to the future use of Al in dentistry. The quality of medical
treatment will improve, and the accuracy and efficacy of doctors will increase correspondingly. However, it
is crucial to consider the disadvantages of some algorithms' inadequate accuracy, along with apprehensions
over patient data security and privacy.

Robots may assist in dental procedures requiring a high degree of accuracy. Robotic equipment may
be used for orthodontic procedures, dental implants, and planning. This may improve procedure outcomes
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and reduce the likelihood of human mistake. Despite the evident advantages, there are disadvantages associ-
ated with the automation of dental treatments. For example, acquiring and maintaining a robot may be very
costly. Moreover, sufficient procedural oversight may sometimes need the involvement of a human operator,
potentially leading to increased labor costs.

Considering such factors, robots and artificial intelligence in dentistry has a bright future. New tech-
nology will enable doctors to diagnose and treat diseases with more precision, reduce errors, and improve
procedure outcomes.

However, to mitigate patient risks and comply with regulatory mandates, it is essential to consider the
constraints and judiciously use new technologies.

Final Assessment The assessment of Al use in dentistry included the examination of several research
and practical applications of Al technology in this medical field. Artificial intelligence in dentistry has
shown the following advantages: - augmented accuracy in diagnosing oral and dental ailments; - improved
treatment efficacy and reduction of errors; - diminished treatment duration and costs; - streamlined dental
clinic operations and elevated patient care; - reduced burden for practitioners and heightened their productiv-
ity.

However, there are also disadvantages to using Al in dentistry, such as limited access to technology,
the need for extensive data to train algorithms, and the potential for data misinterpretation and misuse of Al
during treatment.

The use of Al in dentistry has significant opportunities to improve healthcare quality and optimize
dental clinic operations, despite some limitations. Principal pathways for the progression of Al technology in
dentistry include the automation of dental treatments, automated diagnostics, and predictive analytics.

For Al to gain prevalence in dentistry, several critical issues must be addressed, including the estab-
lishment of a standardized methodology for data collection and processing, the formulation of guidelines and
standards for the implementation of Al technologies, and the enhancement of accessibility to these technolo-
gies for small and medium-sized dental practices. Their accessibility and use will significantly enhance the
efficiency and availability of healthcare. Ultimately, the use of Al in dentistry has significant potential for
enhancing treatment standards and optimizing dental clinic operations. To protect patient privacy and pre-
vent errors in diagnosis and treatment, it is essential to consider the dangers and limits of these technologies.

Future developments in Al and robotics technology are expected to provide swifter and more accurate
patient diagnosis, treatment, and rehabilitation. They should improve dental clinic management processes
and reduce healthcare costs [6]. Al will serve as an instrument for experts rather than a substitute for doctors,
notwithstanding its many advantages.

In conclusion, enhancing dental clinic operations and delivering optimal patient care may be accom-
plished by integrating technology with human skill and intuition. As a result, the use of Al in dentistry is
now yielding
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