
24
VIA STOMATOLOGIAE
ISSN 3041-1394 (Print), ISSN 3041-1408 (Online)

VIA STOMATOLOGIAE
Том 3 № 1 (2026)

UDC 616.31:004.8]-044.965-048.445
DOI https://doi.org/10.32782/3041-1394.2026-1.3

O.B.  Belikov, Doctor of Medical Sciences, Professor, Professor, Professor at the Department of 
Prosthetic Dentistry, Bukovinian State Medical University, 2 Teatralna Square, Chernivtsi, Ukraine, 
State, postal code 58002, belikov@bsmu.edu.ua, https://orcid.org/0000-0001-8828-6311
O.I.  Roshchuk, Candidate of Medical Sciences, Associate Professor, Head of the Department of 
Prosthetic Dentistry, Bukovinian State Medical University, 2 Teatralna Square, Chernivtsi, Ukraine, 
postal code 58002, roshchuk@bsmu.edu.ua, https://orcid.org/0000-0002-1877-1546 
N.I.  Belikova, Candidate of Medical Sciences, Associate Professor, Associate Professor at the 
Department of Prosthetic Dentistry, Bukovinian State Medical University, 2 Teatralna Square, 
Chernivtsi, Ukraine, postal code 58002, belikova@bsmu.edu.ua, https://orcid.org/0000-0003-2304-
2089
L.O. Belikova, Dentist in private practice, 204 D Holovna Street, Chernivtsi, Ukraine, postal code 
58008, liudmyla.belikova@icloud.com, https://orcid.org/0000-0002-7331-6298
M.A. Bernik, Dentist at the Chernivtsi Military Hospital, Ministry of Defense of Ukraine, 41 B Heroiv 
Maidanu Street, Chernivtsi District, Chernivtsi Region, Chernivtsi, Ukraine, postal code 58001, 
bernikmak@gmail.com, https://orcid.org/0000-0002-5111-2462

ARTIFICIAL INTELLIGENCE IN DENTISTRY: FUNCTIONAL CLASSIFICATION, 
CLINICAL RESPONSIBILITY, AND RISK STRATIFICATION

Introduction. This study aims to develop a functional classification of artificial intelligence (AI) applications 
in dentistry and to propose a structured risk stratification framework based on clinical responsibility and ethical 
implications. 

The aim of study is to propose a functional classification of artificial intelligence applications in dentistry, 
distinguishing educational from clinical domains, and to introduce a structured risk stratification framework 
grounded in responsibility, autonomy, and patient safety.

Methods of the Study. A conceptual analytical design was applied, integrating systematic literature 
analysis (2020–2025) with functional mapping of AI applications across educational and clinical domains. AI 
systems were categorized according to their functional role and assessed using predefined criteria, including 
degree of clinical responsibility, autonomy of decision-making, potential impact on patient safety, algorithmic 
transparency, regulatory context, and legal liability. Identified risks were stratified into low, medium, or high 
categories. 

Results. Educational AI systems, including adaptive learning platforms and simulation-based training tools, 
were predominantly associated with low to medium risk due to indirect clinical impact and preserved human 
oversight. In contrast, deep learning-based imaging systems, AI-assisted treatment planning tools, predictive 
analytics, and generative AI exhibited high-risk profiles, reflecting increased autonomy, limited explainability, 
and direct or indirect influence on clinical decision-making. A functional boundary between decision support 
and autonomous decision-making emerged as a critical determinant of risk. 

Conclusion. Risk in dental AI is primarily driven by functional responsibility rather than algorithmic 
sophistication. The proposed classification and risk stratification framework provide a practical foundation for 
ethical governance, regulatory alignment, and responsible clinical integration of AI in dentistry.

Key words: artificial intelligence, dentistry, risk stratification, clinical decision support, dental education.
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ШТУЧНИЙ ІНТЕЛЕКТ У СТОМАТОЛОГІЇ:  
ФУНКЦІОНАЛЬНА КЛАСИФІКАЦІЯ, КЛІНІЧНА ВІДПОВІДАЛЬНІСТЬ  

ТА СТРАТИФІКАЦІЯ РИЗИКІВ

Вступ. Це дослідження має на меті розробити функціональну класифікацію застосувань штучного 
інтелекту (ШІ) у стоматології та запропонувати структуровану систему стратифікації ризиків на основі 
клінічної відповідальності й етичних наслідків.

Мета дослідження полягає у розробці функціональної класифікації застосувань штучного інтелекту 
в стоматології з розмежуванням освітньої та клінічної сфер, а також у впровадженні структурованої сис-
теми стратифікації ризиків, що ґрунтується на принципах відповідальності, автономії та безпеки паці-
єнтів.

Методи дослідження. Застосовано концептуальний аналітичний дизайн, що поєднує систематичний 
аналіз літератури (2020–2025 рр.) із функціональним мапуванням застосувань ШІ в освітній та клінічній 
сферах. Системи ШІ були категоризовані відповідно до їхньої функціональної ролі й оцінені за заз-
далегідь визначеними критеріями, включно зі ступенем клінічної відповідальності, автономністю при-
йняття рішень, потенційним впливом на безпеку пацієнтів, алгоритмічною прозорістю, регуляторним 
контекстом та юридичною відповідальністю. Виявлені ризики були стратифіковані на категорії низького, 
середнього або високого рівня.

Результати. Освітні системи ШІ, зокрема платформи адаптивного навчання й інструменти навчання 
на основі симуляції, переважно асоціювалися з низьким або середнім ризиком через опосередкова-
ний клінічний вплив і збереження людського контролю. На противагу цьому системи візуалізації на 
основі глибокого навчання, інструменти планування лікування за допомогою ШІ, прогнозна аналітика 
та генеративний ШІ демонстрували профілі високого ризику, що відображає підвищену автономність, 
обмежену пояснюваність та прямий або опосередкований вплив на прийняття клінічних рішень. Функ-
ціональна межа між підтримкою прийняття рішень та автономним прийняттям рішень виявилася кри-
тичним визначальним фактором ризику.

Висновки. Ризик у застосуванні ШІ в стоматології зумовлений насамперед функціональною відпо-
відальністю, а не складністю алгоритмів. Запропонована класифікація та система стратифікації ризиків 
створюють практичну основу для етичного управління, регуляторної відповідності та відповідальної 
клінічної інтеграції ШІ в стоматологічну практику.

Ключові слова: штучний інтелект, стоматологія, стратифікація ризиків, підтримка прийняття клініч-
них рішень, стоматологічна освіта.

Introduction. Artificial intelligence (AI) has 
rapidly transitioned from experimental research 
to practical implementation in multiple domains 
of dentistry, including education, diagnostic imag-
ing, treatment planning, and clinical decision sup-
port. Advances in machine learning, deep learning, 

and generative models have enabled AI systems 
to process complex dental data, improve diagnos-
tic accuracy, and support clinical workflows. As 
a result, AI is increasingly positioned not merely 
as a technical adjunct but as an active participant in 
dental education and patient care [1; 2]. 



26
VIA STOMATOLOGIAE
ISSN 3041-1394 (Print), ISSN 3041-1408 (Online)

VIA STOMATOLOGIAE
Том 3 № 1 (2026)

Despite this rapid integration, the discourse 
surrounding AI in dentistry remains largely tech-
nology-driven. Most published studies focus on 
algorithmic performance, accuracy metrics, or 
proof-of-concept applications, often reporting 
high predictive performance under controlled 
conditions. While such studies are essential for 
technical validation, they provide limited insight 
into how different AI systems function within real 
educational and clinical contexts, where respon-
sibility, accountability, and patient safety become 
central concerns [1; 3]. 

An additional challenge arises from the con-
ceptual ambiguity surrounding AI “use” in den-
tistry. Educational tools, simulation platforms, 
diagnostic support systems, and AI-assisted treat-
ment planning models are frequently discussed 
under a single umbrella, despite fundamentally 
different levels of autonomy and clinical respon-
sibility. This lack of functional differentiation 
complicates ethical evaluation, regulatory over-
sight, and risk governance [2; 5]. As a result, 
AI systems with minimal clinical impact may 
be subjected to the same scrutiny as high-risk 
clinical decision-making tools, while genuinely 
high-risk applications may be insufficiently reg-
ulated [3; 4].

Recent developments in generative AI further 
intensify these concerns. Large language models 
and multimodal generative systems are increas-
ingly used for clinical documentation, decision 
support, and educational content generation. 
Unlike traditional diagnostic AI, these systems 
introduce epistemic risks such as hallucinations, 
opacity of reasoning, and documentation bias, 
which are not adequately addressed by exist-
ing clinical validation frameworks [12; 13]. The 
growing recognition of a postplagiarism para-
digm in education highlights the need to recon-
sider responsibility and attribution in human-AI 
collaboration, yet its implications for clinical den-
tistry remain underexplored [12].

Currently, there is no unified framework that 
systematically classifies dental AI applications 
according to their functional role while simul-
taneously stratifying associated risks based on 

clinical responsibility and ethical impact. Exist-
ing reviews typically categorize AI by techni-
cal architecture rather than by practical function 
and delegated decision-making authority [1; 2; 5]. 
This gap limits the ability of clinicians, educators, 
and regulators to assess which AI applications are 
appropriate, safe, and ethically acceptable for 
specific contexts.

The aim of study is to propose a functional 
classification of artificial intelligence applications 
in dentistry, distinguishing educational from clin-
ical domains, and to introduce a structured risk 
stratification framework grounded in responsi-
bility, autonomy, and patient safety.is to propose 
a functional classification of artificial intelli-
gence applications in dentistry, distinguishing 
educational from clinical domains, and to intro-
duce a structured risk stratification framework 
grounded in responsibility, autonomy, and patient 
safety.

Materials and Methods. Study Design. This 
study employed a conceptual analytical design 
focusing on functional classification and risk 
stratification of artificial intelligence applications 
in dentistry. The approach was non-experimental 
and did not involve human participants or patient 
data [2; 13].

Identification of AI Functional Domains. 
AI systems in dentistry were identified through 
a targeted analysis of recent systematic reviews, 
narrative reviews, and conceptual papers pub-
lished between 2020 and 2025. AI applications 
were categorized according to their primary func-
tional role, distinguishing between educational 
and training-oriented systems and clinical diag-
nostic and decision-support systems [1; 2; 5]. 

Risk Stratification Criteria. For each func-
tional AI category, risks were systematically 
assessed and stratified into low, medium, or high 
risk based on predefined criteria derived from 
published ethical and regulatory frameworks 
[12; 14]. These included the degree of clinical 
responsibility assigned to the AI system, poten-
tial impact on patient safety, level of auton-
omy of AI-generated decisions, transparency 
and explainability of underlying algorithms, 
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regulatory implications, and legal accountabil-
ity.

Analytical Framework. Risk stratification 
was performed through comparative qualitative 
analysis integrating clinical relevance, ethical 
considerations, and regulatory perspectives. Gen-
erative AI models were analyzed separately due to 
their unique epistemic and documentation-related 
risks, as described in recent literature on postpla-
giarism and AI delegation [12; 13]. The analytical 
framework and risk assessment criteria were sum-
marized in a comparative table (Table 1), while 
the resulting functional classification and risk 
stratification were synthesized in a separate clas-
sification table (Table 2) and a schematic diagram 
(Figure 1).

As summarized in Table 2, AI systems demon-
strated a clear gradient of risk that increased in 
parallel with autonomy and functional involve-
ment in clinical decision-making. Educational 
and rule-based systems were consistently asso-

ciated with low risk, whereas diagnostic, treat-
ment-planning, and predictive AI applications 
clustered within the high-risk domain.

Rows 1 and 2 of Table 2 represent rule-based 
expert systems and traditional machine learn-
ing models primarily used for educational pur-
poses and limited diagnostic support. These sys-
tems exhibited very low to moderate autonomy 
and remained fully dependent on human inter-
pretation and oversight. Consequently, they were 
classified as low to low-medium-risk applications 
due to limited adaptability, potential dataset bias, 
and restricted generalizability [1; 2].

Row 3 includes deep learning-based imag-
ing models applied to radiographic interpreta-
tion, cone-beam computed tomography analysis, 
and intraoral image assessment. Despite their high 
diagnostic performance, these systems demon-
strated limited explainability and partial opacity 
of decision-making processes. Due to their direct 
influence on diagnostic conclusions and the risk 

Table 1
Artificial intelligence models in dentistry: functional domains and risk stratification

AI model / system 
type Functional domain Primary application in 

dentistry
Decision 

autonomy Risk level Key limitations and risks

Rule-based expert 
systems

Educational / 
Clinical

Training simulations, 
basic decision support

Low Low Limited adaptability, 
outdated knowledge 
base

Machine learning 
classifiers 
(traditional ML)

Clinical diagnostic Caries detection, 
periodontal assessment

Medium Medium Dataset bias, limited 
generalizability

Deep learning 
(CNN-based 
imaging models)

Clinical diagnostic Radiographic 
interpretation, lesion 
detection

High High False positives/
negatives, lack of 
explainability

AI-powered 
treatment planning 
systems

Clinical decision 
support

Prosthodontic and 
implant planning

High High Over-reliance, medico-
legal responsibility 
ambiguity

Adaptive learning 
platforms (AI 
tutors)

Educational Personalized dental 
education, skill 
tracking

Medium Low Pedagogical bias, 
reduced critical thinking

VR/AR 
systems with AI 
integration

Educational / 
Clinical training

Simulation-based skill 
acquisition

Medium Medium Skill transfer validity, 
high cost

Generative AI 
(LLMs, text/image 
generation)

Educational / 
Administrative

Learning support, 
documentation, patient 
communication

Medium Medium Hallucinations, 
misinformation risks

Predictive 
analytics systems

Clinical monitoring Outcome prediction, 
risk stratification

High High Ethical concerns, 
opaque decision logic

Risk levels: Low – minimal patient safety impact; Medium – indirect clinical influence; High – direct impact on 
diagnosis or treatment decisions.
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Table 2
Functional classification of AI models in dentistry and associated risk stratification

Row AI model 
category

Functional 
domain Typical applications Degree of AI 

autonomy
Clinical 

responsibility Risk level Key risks

1 Rule-based 
systems

Educational 
/ diagnostic 
support

Expert systems, 
decision trees, 
scoring algorithms

Very low Human-only Low Limited 
adaptability, 
outdated rules

2 Traditional 
ML models

Diagnostic 
support

Caries detection, 
periodontal risk 
scoring

Low-
moderate

Human-
supervised

Low-
Medium

Dataset bias, 
reduced 
generalizability

3 Deep 
learning 
imaging 
models

Diagnostic 
interpretation

Radiograph, 
CBCT, intraoral 
image analysis

Moderate-
high

Shared (AI 
output + 
clinician)

High Black-box 
decisions, false 
positives/negatives

4 AI-based 
treatment 
planning 
systems

Clinical 
decision 
support

Implant planning, 
prosthodontic 
design

High Shared → 
clinician-
dominant

High Automation bias, 
unclear liability

5 Educational 
AI systems

Education Adaptive learning, 
assessment tools

Moderate No direct 
clinical 
responsibility

Low Pedagogical bias, 
overreliance

6 VR/AR & 
simulation 
AI

Education / skill 
training

Virtual patients, 
radiology 
simulators

Moderate Indirect Low-
Medium

Skill transfer gap

7 Generative 
AI (LLMs)

Education / 
documentation / 
research

Academic 
writing, clinical 
notes, decision 
explanation

High 
(textual 
autonomy)

Human-only Medium-
High

Hallucinations, 
epistemic risk, trust 
erosion

8 Predictive 
analytics & 
autonomous 
decision AI

Prognostics / 
population-level 
support

Risk prediction, 
outcome modeling

High Shared / 
institutional

High Stigmatization, 
regulatory & ethical 
risk

Abbreviations: AI, artificial intelligence; ML, machine learning; VR, virtual reality;  AR, augmented reality; LLMs, 
large language models.

of false-positive or false-negative findings, they 
were classified as high-risk diagnostic support 
tools [3; 4].

Row 4 comprises AI-based treatment plan-
ning systems used in implantology and prostho-
dontics. These applications demonstrated a high 
degree of autonomy and actively shaped clinical 
recommendations. As decision-making authority 
increasingly shifts from human clinicians to algo-
rithmic outputs, these systems were consistently 
classified as high-risk due to automation bias, 
unclear medico-legal liability, and direct impact 
on treatment outcomes [5; 6].

Rows 5 and 6 correspond to educational AI 
systems, including adaptive learning platforms 
and VR/AR-based simulation technologies. 

Although these systems do not directly affect 
patient care, they were associated with indi-
rect clinical risks related to skill transfer limita-
tions, overreliance on simulation environments, 
and potential cognitive deskilling. Accordingly, 
these applications were classified within the low 
to medium-risk spectrum [7–9].

Row 7 represents generative AI systems, such 
as large language models, used for educational 
support, documentation, and research-related 
tasks. While these systems do not independently 
perform clinical actions, their high textual auton-
omy introduces epistemic risks, including hallu-
cinations, misinformation, and documentation 
bias. Depending on the context of use, generative 
AI was classified as medium to high-risk, partic-
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ularly when integrated into clinical reasoning or 
patient communication workflows [10–13].

Row 8 includes predictive analytics and auton-
omous decision-support models designed for 
outcome prediction, risk stratification, and pop-
ulation-level clinical monitoring. These systems 
demonstrated high levels of autonomy and insti-
tutional responsibility, with potential implications 
for patient stratification, stigmatization, and reg-
ulatory compliance. As a result, they were uni-
formly classified as high-risk applications [14].

Overall, the results indicate that risk in den-
tal AI systems is determined primarily by func-
tional role and delegated responsibility rather 
than by technological sophistication alone. This 
stratification underscores the necessity of align-
ing AI implementation with context-specific gov-
ernance, ethical oversight, and clearly defined 
boundaries of human accountability.

Risk stratification outcomes. The figure 
illustrates the progression of AI systems from 
educational and rule-based applications with 
minimal clinical responsibility to diagnostic, 
treatment-planning, and predictive systems with 
increasing autonomy and clinical impact. Risk 
level increases in parallel with delegated deci-

sion-making authority and potential implications 
for patient safety, ethical governance, and medi-
co-legal accountability.

Educational AI systems consistently occupied 
the low to medium-risk spectrum due to sustained 
human oversight and absence of direct clinical 
decision-making [1; 2; 7]. In contrast, deep learn-
ing-based diagnostic models, AI-assisted treat-
ment planning systems, and predictive analyt-
ics were positioned within the high-risk domain 
because of their influence on clinical decisions, 
patient safety, and medico-legal accountability 
[3–6; 14]. Generative AI systems represented 
a distinct intermediate category with medium-to-
high epistemic and institutional risk, driven not 
by direct clinical action but by their capacity to 
autonomously generate plausible yet potentially 
inaccurate content [10–13].

Overall, the stratification demonstrates that 
risk in dental AI is determined primarily by func-
tional role and delegated responsibility rather 
than by technological sophistication alone.

Functional framework of AI responsibility 
and risk. Building on the results summarized 
in Table 2 and visually synthesized in Figure 1, 
the proposed framework conceptualizes artificial 

Fig. 1.  Functional continuum and risk stratification of artificial intelligence applications in dentistry.
Figure 1 visually integrates this classification by mapping AI applications across a responsibility–risk continuum, 

highlighting the progressive shift of clinical authority from human professionals to algorithmic systems.
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intelligence in dentistry as a functional continuum 
defined primarily by delegated clinical responsi-
bility rather than algorithmic complexity. This 
continuum spans from educational and rule-based 
systems with minimal clinical influence to auton-
omous predictive and decision-support models 
that directly affect diagnostic and therapeutic out-
comes.

Figure 1 visually integrates this classification 
by mapping AI applications across a responsibil-
ity-risk continuum, highlighting the progressive 
shift of clinical authority from human profession-
als to algorithmic systems.

At the lower end of the continuum, educa-
tional AI applications and rule-based expert 
systems operate under full human supervision 
and do not independently contribute to clinical 
decision-making. Their associated risks remain 
limited and are largely indirect, arising from 
potential overreliance, restricted generalizability, 
or cognitive deskilling. Nevertheless, sustained 
human oversight and clearly bounded function-
ality justify their classification within the low to 
low-medium-risk domain [1; 2; 7–9]. 

In contrast, deep learning-based diagnostic sys-
tems and AI-assisted treatment planning models 
occupy the higher-risk segment of the framework. 
These systems actively shape diagnostic conclu-
sions and therapeutic strategies, often with lim-
ited transparency and explainability. As clinical 
authority increasingly shifts from human judgment 
to algorithmic output, risks related to automation 
bias, error propagation, and medico-legal ambigu-
ity become more pronounced. Consequently, these 
applications are consistently positioned within 
the high-risk category [3; 6; 14].

Generative artificial intelligence systems rep-
resent a distinct intermediate class within the con-
tinuum. Although they do not directly execute 
clinical actions, their capacity to autonomously 
generate clinically plausible text introduces epis-
temic risks, including misinformation, hallucina-
tions, and documentation bias. When integrated 
into clinical reasoning, reporting, or patient 
communication workflows, generative AI may 
indirectly influence clinical decisions, justifying 

their classification within the medium to high-risk 
spectrum [10–13].

Overall, this functional framework demon-
strates that risk in dental AI systems is driven pri-
marily by the scope of responsibility and auton-
omy delegated to the algorithm, rather than by 
technological sophistication alone. By explicitly 
linking functional role to clinical accountability, 
the proposed model provides a structured basis 
for governance, regulatory alignment, and ethical 
oversight in the implementation of AI-enabled 
dental technologies.

Discussion. The present analytical study 
demonstrates that the clinical impact of AI sys-
tems in dentistry is determined not by algorithmic 
complexity alone, but by the degree of respon-
sibility delegated from human professionals to 
algorithmic agents [3; 6; 14]. The conceptual 
continuum presented in Figure 1 emphasizes that 
ethical, legal, and clinical risks escalate primar-
ily with delegated decision authority rather than 
algorithmic sophistication, reinforcing the need 
for responsibility-centered governance frame-
works.

Educational AI systems predominantly occu-
pied the low to medium-risk domain, consistent 
with prior findings in dental education literature 
[7–9]. However, indirect risks such as cognitive 
deskilling remain relevant considerations [12]. 
Clinical AI applications, particularly deep learn-
ing-based imaging models and AI-assisted treat-
ment planning systems, demonstrated higher risk 
profiles due to limited transparency and increased 
autonomy [3–6].

Generative AI systems introduce distinct 
epistemic risks that challenge traditional 
frameworks of authorship and accountability. 
The postplagiarism paradigm reframes respon-
sibility as an ethical rather than technical issue, 
emphasizing human accountability despite AI 
assistance [12; 13]. In conclusion, AI is rapidly 
transforming dentistry; however, its responsi-
ble integration requires analytical frameworks 
that extend beyond algorithmic performance 
metrics. This study proposes a functional clas-
sification of AI systems in dentistry combined 
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with structured risk stratification grounded 
in clinical responsibility, decision autonomy, 
and ethical implications. The findings demon-
strate that the primary determinant of risk is not 
technological sophistication, but the extent to 
which decision-making authority is delegated 
from human professionals to AI systems.

Educational AI applications generally pres-
ent low to moderate risk due to limited clinical 
responsibility and preserved human oversight. In 
contrast, deep learning-based diagnostic models, 
AI-assisted treatment planning systems, predic-
tive analytics, and generative AI introduce sub-
stantially higher clinical, epistemic, and legal 
risks, particularly when they influence or shape 
clinical decision-making processes.

By shifting the focus from technical capability 
to functional role and responsibility, the proposed 
framework supports responsibility-centered 
governance, reinforces the principle of human 
accountability, and offers a practical foundation 
for regulatory alignment, institutional policy 
development, and future research in AI-enabled 
dentistry.

Conclusion. The risks associated with the use 
of artificial intelligence in dentistry are primar-
ily determined by functional responsibility rather 
than the complexity of the algorithms. The pro-
posed system of risk classification and stratifica-
tion provides a practical framework for ethical 
governance, regulatory alignment, and account-
ability in the clinical integration of artificial intel-
ligence in dentistry.

Conflicts of Interest: None.
Perspectives for Further Research. The 

results of this analytical study and the proposed 
risk stratification framework establish a method-
ological foundation for several key directions in 
the future research of digital dentistry:

1. Empirical Validation of the Model: Further 
research should focus on the practical validation 
of the proposed classification within real-world 
clinical settings. It is essential to conduct mul-

ticenter studies to evaluate how the delegation 
of decision-making to AI algorithms affects clini-
cal outcomes and error rates across various dental 
specialties, including implantology, orthodontics, 
and endodontics.

2. Development of Legal and Ethical Protocols: 
Given that “functional responsibility” has been 
identified as the primary risk factor, the develop-
ment of specific regulatory frameworks and local 
ethical protocols for healthcare institutions is crit-
ical. This includes a clear demarcation of legal 
liability between AI developers, healthcare facil-
ities, and dental practitioners, particularly when 
utilizing high-autonomy systems.

3.  Investigation of “Cognitive Deskilling”: 
In light of the risks identified in the educational 
domain, investigating the long-term impact of AI 
systems on the development of foundational clin-
ical skills in dental students is a promising area. 
It is necessary to identify a “balanced approach” 
that leverages adaptive learning platforms while 
preserving a future specialist's capacity for crit-
ical thinking and independent decision-making 
without digital assistance.

4.  Implementation of Explainable AI (XAI) 
Concepts: To mitigate risks in imaging and treat-
ment planning systems, future technological 
developments must focus on increasing algo-
rithmic transparency (“opening the black box”). 
Research into methods for visualizing AI deci-
sion-making logic will allow clinicians to better 
understand the grounds for diagnostic sugges-
tions, significantly enhancing trust and patient 
safety.

5. Impact on the Doctor-Patient Relationship: 
A distinct research vector should explore the psy-
chological and ethical aspects of the medical 
interaction where AI serves as a “third party” 
in the dialogue. It is important to assess how 
informing patients about the use of AI assis-
tants in treatment planning influences their level 
of compliance, perceived safety, and overall trust 
in the practitioner.



32
VIA STOMATOLOGIAE
ISSN 3041-1394 (Print), ISSN 3041-1408 (Online)

VIA STOMATOLOGIAE
Том 3 № 1 (2026)

Bibliography:
1.	 Ahmed N., Abbasi M.S., Zuberi F. et al. Artificial 

intelligence techniques: analysis, application, and 
outcome in dentistry: a systematic review. Biomed 
Res Int. 2021. Vol.  2021. Art.  9751564. DOI: 
10.1155/2021/9751564.

2.	 Ossowska A., Kusiak A., Świetlik D. Artificial 
intelligence in dentistry: a narrative review. Int J 
Environ Res Public Health. 2022. Vol.  19, №  6. 
Art. 3449. DOI: 10.3390/ijerph19063449.

3.	 Bernauer S.A., Zitzmann N.U., Joda T. The 
use and performance of artificial intelligence in 
prosthodontics: a systematic review. Sensors (Basel). 
2021. Vol.  21, №  19. Art.  6628. DOI: 10.3390/
s21196628.

4.	 Revilla-León M., Gómez-Polo M., Vyas S. et 
al. Artificial intelligence applications in implant 
dentistry: a systematic review. J Prosthet Dent. 
2023. Vol.  129, №  2. P.  293–300. DOI: 10.1016/ 
j.prosdent.2021.05.008.

5.	 Aljulayfi I.S., Almatrafi A.H., Althubaitiy R.O. 
et al. The potential of artificial intelligence in 
prosthodontics: a comprehensive review. Med Sci 
Monit. 2024. Vol. 30. Art. e944310. DOI: 10.12659/
MSM.944310.

6.	 Abduo J., Rasaie V. Digital workflows in 
prosthodontics. Aust Dent J. 2025. DOI: 10.1111/
adj.70005.

7.	 Zitzmann N.U., Matthisson L., Ohla H., Joda 
T. Digital undergraduate education in dentistry: a 
systematic review. Int J Environ Res Public Health. 

2020. Vol.  17, №  9. Art.  3269. DOI: 10.3390/
ijerph17093269.

8.	 Algarni Y.A., Saini R.S., Vaddamanu S.K. et al. 
The impact of virtual reality simulation on dental 
education: a systematic review of learning outcomes 
and student engagement. J Dent Educ. 2024. Vol. 88, 
№ 11. P. 1549–1562. DOI: 10.1002/jdd.13619.

9.	 Shetty S., Bhat S., Al Bayatti S. et al. The scope of 
virtual reality simulators in radiology education: a 
systematic literature review. JMIR Med Educ. 2024. 
Vol. 10. Art. e52953. DOI: 10.2196/52953.

10.	 Makeyev V.F., Shcherba P.P. Artificial intelligence 
in dentistry. Part  I. Actual Dentistry. 2024. №  3. 
P. 95–104. DOI: 10.33295/1992-576X-2024-3-95.

11.	 Makeyev V.F., Shcherba P.P. Artificial intelligence 
in dentistry. Part II. Actual Dentistry. 2024. №  4. 
P. 98–105. DOI: 10.33295/1992-576X-2024-4-98.

12.	 Eaton S.E. Global trends in education: artificial 
intelligence, postplagiarism, and future-focused 
learning for 2025 and beyond. Int J Educ. 2025. 
Vol. 21. Art. 12. DOI: 10.1007/s40979-025-00187-6.

13.	 Suchikova Y., Tsybuliak N., Teixeira da Silva J.A., 
Nazarovets S. GAIDeT (Generative AI Delegation 
Taxonomy): a taxonomy for humans to delegate 
tasks to generative artificial intelligence in scientific 
research and publishing. Account Res. 2025. Vol. 32, 
№ 1. P. 1–27. DOI: 10.1080/08989621.2025.2544331.

14.	 Ethics and governance of artificial intelligence for 
health. Geneva : World Health Organization, 2021. 
148 p.

References:
1.	 Ahmed, N., Abbasi, M.S., Zuberi, F., Qamar, W., 

Halim, M.S.B., Maqsood, A., & others. (2021). 
Artificial intelligence techniques: Analysis, applica-
tion, and outcome in dentistry: A systematic review. 
BioMed Research International, 2021, Article 
9751564. https://doi.org/10.1155/2021/9751564.

2.	 Ossowska, A., Kusiak, A., & Świetlik, D. (2022). 
Artificial intelligence in dentistry: A narrative review. 
International Journal of Environmental Research and 
Public Health, 19(6), Article 3449. https://doi.org/ 
10.3390/ijerph19063449.

3.	 Bernauer, S. A., Zitzmann, N. U., & Joda, T. (2021). The 
use and performance of artificial intelligence in prostho-
dontics: A systematic review. Sensors (Basel), 21(19), 
Article 6628. https://doi.org/10.3390/s21196628.

4.	 Revilla-León, M., Gómez-Polo, M., Vyas, S., Bar-
mak, B.A., Gallucci, G.O., Att, W., & others. (2023). 
Artificial intelligence applications in implant den-
tistry: A systematic review. The Journal of Prosthetic 

Dentistry, 129(2), 293–300. https://doi.org/10.1016/ 
j.prosdent.2021.05.008.

5.	 Aljulayfi, I.S., Almatrafi, A.H., Althubaitiy, R.O., 
Alnafisah, F., Alshehri, K., Alzahrani, B., & others. 
(2024). The potential of artificial intelligence in 
prosthodontics: A comprehensive review. Medical 
Science Monitor, 30, Article e944310. https://doi.
org/10.12659/MSM.944310.

6.	 Abduo, J., & Rasaie, V. (2025). Digital workflows in 
prosthodontics. Australian Dental Journal. Advance 
online publication. https://doi.org/10.1111/adj.70005.

7.	 Zitzmann, N.U., Matthisson, L., Ohla, H., & 
Joda, T. (2020). Digital undergraduate education 
in dentistry: A systematic review. International 
Journal of Environmental Research and Public 
Health, 17(9), Article 3269. https://doi.org/10.3390/
ijerph17093269.

8.	 Algarni, Y.A., Saini, R.S., Vaddamanu, S.K., 
Quadri,  S.A., Gurumurthy, V., Vyas, R., & others. 



33VIA STOMATOLOGIAE
ISSN 3041-1394 (Print), ISSN 3041-1408 (Online)

VIA STOMATOLOGIAE
Том 3 № 1 (2026)

(2024). The impact of virtual reality simulation on 
dental education: A systematic review of learning 
outcomes and student engagement. Journal of Dental 
Education, 88(11), 1549–1562. https://doi.org/ 
10.1002/jdd.13619.

9.	 Shetty, S., Bhat, S., Al Bayatti, S., Al Kawas, S., 
Talaat, W., El-Kishawi, M., & others. (2024). The scope 
of virtual reality simulators in radiology education: 
A systematic literature review. JMIR Medical 
Education, 10, Article  e52953. https://doi.org/ 
10.2196/52953.

10.	 Makeyev, V.F., & Shcherba, P.P. (2024). Artificial 
intelligence in dentistry. Part I. Actual Dentistry, 
3, 95–104. https://doi.org/10.33295/1992-5
76X-2024-3-95.

11.	 Makeyev, V.F., & Shcherba, P.P. (2024). Artificial 
intelligence in dentistry. Part II. Actual Dentistry, 

4, 98–105. https://doi.org/10.33295/1992-5
76X-2024-4-98.

12.	 Eaton, S.E. (2025). Global trends in education: 
Artificial intelligence, postplagiarism, and future-
focused learning for 2025 and beyond. International 
Journal of Education, 21, Article 12. https://doi.org/ 
10.1007/s40979-025-00187-6.

13.	 Suchikova, Y., Tsybuliak, N., Teixeira da Silva, J.A., 
& Nazarovets, S. (2025). GAIDeT (Generative AI 
Delegation Taxonomy): A taxonomy for humans to 
delegate tasks to generative artificial intelligence in 
scientific research and publishing. Accountability in 
Research, 32(1), 1–27. https://doi.org/10.1080/0898
9621.2025.2544331.

14.	 World Health Organization (2021). Ethics and 
governance of artificial intelligence for health. World 
Health Organization.

Conflict of interest: The authors declare no conflict of interest.
Дата першого надходження статті до видання: 13.02.2026
Дата прийняття статті до друку після рецензування: 10.03.2026
Дата публікації (оприлюднення) статті: 23.04.2026
Стаття поширюється на умовах ліцензії відкритого доступу (CC BY 4.0)


