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

Introduction. This study aims to develop a functional classification of artificial intelligence (AlI) 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 Al applications across educational and clinical domains. Al
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 Al 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, Al-assisted treatment planning tools, predictive
analytics, and generative Al 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 Al 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 Al in dentistry.

Key words: artificial intelligence, dentistry, risk stratification, clinical decision support, dental education.
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INTYYHUM IHTEJEKT Y CTOMATOJIOTTI:
®YHKIIOHAJBHA KJIACU®IKALIS, KJIIHIYHA BIIITIOBIJAJIBHICTH
TA CTPATU®IKAIISI PUSUKIB

Beryn. Le nocnmimkenHs: Mmae Ha MeTi po3poOuTH (QYHKIIOHANBHY KiacH(iKalilo 3acTOCyBaHb IITYYHOTO
inTenexry (LI) y cromarosorii Ta 3anpornoHyBaTi CTPYKTYpPOBaHy CHCTeMY cTpaTudikaiii pu3UKiB Ha OCHOBI
KIIHIYHOI BIAOBIAAJILHOCTI 1 ETUYHUX HACIIIAKIB.

MeTta gociixzkeHHs noisrae y po3pooui GyHKIIOHAIBHOT KiIacu(ikallii 3acToCyBaHb IITYYHOTO 1HTENEKTY
B CTOMATOJIOTIi 3 pO3MEKYBaHHSAM OCBITHBOI Ta KIIHIYHOI chep, a TAKOXK y BIPOBAKEHHI CTPYKTYPOBAHOT CHC-
TeMH cTparudikamii pu3uKiB, M0 IPYHTYETHCS HA MPUHLUIAX BiAIOBiAaIbHOCTI, aBTOHOMII Ta Oe3MeKu mari-
€HTIB.

MeToau gociixkeHnsi. 3aCTOCOBAHO KOHIENTYaJbHUN aHATITUYHNAHN TU3aiiH, 1110 OEAHY€E CHCTeMaTHYHUN
anaumi3 jiteparypu (2020-2025 pp.) i3 GpyHKIIOHAILHUM ManyBaHHsAM 3acTocyBaHb [ B ocBiTHIM Ta KITiHIYHIN
cthepax. Cucremu 11 Oynu kaTeropu3oBaHi BIAMOBIAHO 10 iXHBOT (DyHKI[IOHAIBHOI POJi 1 OIlIHEHI 3a 3a3-
JlaJeri> BU3HAYCHUMH KpI/ITepiHMI/I BKJTIOUHO 31 CTyNeHeM KITIIHIYHOI BiINOBiJaIbHOCTI, aBTOHOMHICTIO TIpH-
HHSTTS pillleHb, MOTEHIIMHUM BITMBOM Ha O€3MeKy MAali€HTiB, alrOPUTMIYHOIO MPO30PICTIO, perymsTopHIM
KOHTEKCTOM Ta I0PUANYHOIO BiAMOBI A bHICTIO. BusiBieHi pusnku Oynu ctpaTrdikoBaHi Ha KaTeropii HU3bKOTO,
CepeTHOr0 ad0 BUCOKOTO PiBHSL.

PesyabsTarn. OcBitHi cuctemu 1111, 30kpema ruiardopmu ajanTHBHOTO HABYaHHS M IHCTPYMEHTH HaBYaHHS
HA OCHOBI CHMYJIALI, MIEPEBAXKHO ACOIIOBAIKCSA 3 HU3BKHM a00 CEpeIHIM PU3UKOM Hepe3 OIMOCEPeIKOBa-
HUU KJIHIYHUN BIUTUB 1 30€pEKEHHS JIFOJCHKOTO KOHTPOJI0. Ha mpoTuBary 1mpoMy CHCTEMH Bizyautizaiii Ha
OCHOBi IMIMOOKOTO HaBYaHHSI, IHCTPYMEHTH IUIaHYBaHHS JiKyBaHHS 3a gonomororo LI, mporrno3na aHamiTuka
ta reaeparuBauil L1 nemoHCcTpyBanu npodini BUCOKOTO PH3HKY, IO BifoOpakae MiABHUIICHY aBTOHOMHICTb,
0o0MesKeHy TOSICHIOBAaHICTh Ta MPsIMHIA 200 OMOCepPEeIKOBaHNH BIUIMB Ha MPUUHSATTS KIIHIYHHUX pilieHb. DyHK-
[iOHANbHA MEXa MIX MiATPUMKOIO TIPUHHATTS PIllIeHb T4 aBTOHOMHHUM MPUHHATTSAM PillleHb BUSBUIIACS KPH-
TUYHUM BH3HAYAIBHUM (DaKTOPOM PHU3HKY.

BucnoBku. Pusux y 3aCTocyBaHHi I B cTromarosorii 3yMOBJIeHHN HacaMIiepe], (pyHKI[IOHAIbHOK BiIO-
BiZJAJIBHICTIO, & HE CKJIAJHICTIO aJITOPUTMIB. 3anpornoHoBaHa knacugikalis Ta cucrema CTpaTHq)lKaun pU3UKiB
CTBOPIOIOTh MPAKTHYHY OCHOBY I CTHIHOIO YIpaBIiHHS, PETYISATOPHOI BiAMOBIIHOCTI Ta BiAMOBIAATBHOI
kiiHiyHO1 iHTerpanii 11 B croMaTooriuHy npakTUKy.

KonarwuoBi cjioBa: mTy4HUi iHTETIEKT, CTOMATOJIOTs, CTpaTU(iKallis pU3UKiB, MIATPUMKA TPUHHATTS KIiHIY-
HUX pillleHb, CTOMATOJIOTiYHA OCBITA.

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

VIA STOMATOLOGIAE 25

ISSN 3041-1394 (Print), ISSN 3041-1408 (Online)



VIA STOMATOLOGIAE

Tom 3 Ne 1 (2026)

Despite this rapid integration, the discourse
surrounding Al 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 Al 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 Al “use” in den-
tistry. Educational tools, simulation platforms,
diagnostic support systems, and Al-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,
Al 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 Al 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 Al, 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-Al
collaboration, yet its implications for clinical den-
tistry remain underexplored [12].

Currently, there is no unified framework that
systematically classifies dental Al applications
according to their functional role while simul-
taneously stratifying associated risks based on
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clinical responsibility and ethical impact. Exist-
ing reviews typically categorize Al 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 Al 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 Al Functional Domains.
Al systems in dentistry were identified through
a targeted analysis of recent systematic reviews,
narrative reviews, and conceptual papers pub-
lished between 2020 and 2025. Al 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 Al 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 Al system, poten-
tial impact on patient safety, level of auton-
omy of Al-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 Al models were analyzed separately due to
their unique epistemic and documentation-related
risks, as described in recent literature on postpla-
giarism and Al 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, Al 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-

Tom 3 Ne 1 (2026)

ciated with low risk, whereas diagnostic, treat-
ment-planning, and predictive Al 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
Al modteylp/esystem Functional domain Prlmarg&‘;ﬂt}g}tmn n a?::g;f:)‘::y Risk level Key limitations and risks
Rule-based expert | Educational / Training simulations, |Low Low Limited adaptability,
systems Clinical basic decision support outdated knowledge
base
Machine learning | Clinical diagnostic | Caries detection, Medium Medium Dataset bias, limited
classifiers periodontal assessment generalizability
(traditional ML)
Deep learning Clinical diagnostic |Radiographic High High False positives/
(CNN-based interpretation, lesion negatives, lack of
imaging models) detection explainability
Al-powered Clinical decision Prosthodontic and High High Over-reliance, medico-
treatment planning | support implant planning legal responsibility
systems ambiguity
Adaptive learning | Educational Personalized dental Medium Low Pedagogical bias,
platforms (Al education, skill reduced critical thinking
tutors) tracking
VR/AR Educational / Simulation-based skill | Medium Medium Skill transfer validity,
systems with Al | Clinical training acquisition high cost
integration
Generative Al Educational / Learning support, Medium Medium Hallucinations,
(LLMs, text/image | Administrative documentation, patient misinformation risks
generation) communication
Predictive Clinical monitoring | Outcome prediction, |High High Ethical concerns,
analytics systems risk stratification 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 ﬁ;;gggf}} Flagintl:i?lal Typical applications D:E{:E 0(;{131 re sl():})lllllégla)‘;lity Risk level Key risks
1 |Rule-based |Educational Expert systems, Very low | Human-only Low Limited
systems / diagnostic decision trees, adaptability,
support scoring algorithms outdated rules
2 |Traditional |Diagnostic Caries detection, | Low- Human- Low- Dataset bias,
ML models |support periodontal risk | moderate | supervised Medium |reduced
scoring generalizability
3 |Deep Diagnostic Radiograph, Moderate- | Shared (Al High Black-box
learning interpretation | CBCT, intraoral | high output + decisions, false
imaging image analysis clinician) positives/negatives
models
4 | Al-based Clinical Implant planning, |High Shared — High Automation bias,
treatment | decision prosthodontic clinician- unclear liability
planning support design dominant
systems
5 | Educational | Education Adaptive learning, | Moderate |No direct Low Pedagogical bias,
Al systems assessment tools clinical overreliance
responsibility
6 |VR/AR & |Education/ skill | Virtual patients, |Moderate |Indirect Low- Skill transfer gap
simulation |training radiology Medium
Al simulators
7 |Generative |Education/ Academic High Human-only Medium- |Hallucinations,
AI (LLMs) |documentation / | writing, clinical (textual High epistemic risk, trust
research notes, decision autonomy) erosion
explanation
8 |Predictive |Prognostics / Risk prediction, | High Shared / High Stigmatization,
analytics & |population-level | outcome modeling institutional regulatory & ethical
autonomous | support risk
decision Al

Abbreviations: Al, 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 Al-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 Al
systems, including adaptive learning platforms
and VR/AR-based simulation technologies.

VIA STOMATOLOGIAE

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 Al 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
Al was classified as medium to high-risk, partic-
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High Risk

Rule-Based Systems

Educational Al

Generative Al

Adaptive Leaming

VR / AR Simulation

Diagnostic Imaging Al

Al Treatment Planning

Predictive Analytics

Increasing Clinical Responsibility & Risk '

Deegre of clinical decizion-making

Fig. 1. Functional continuum and risk stratification of artificial intelligence applications in dentistry.

Figure 1 visually integrates this classification by mapping Al applications across a responsibility—risk continuum,
highlighting the progressive shift of clinical authority from human professionals to algorithmic systems.

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 Al 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 Al implementation with context-specific gov-
ernance, ethical oversight, and clearly defined
boundaries of human accountability.

Risk stratification outcomes. The figure
illustrates the progression of Al 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 Al 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, Al-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 Al 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 Al is determined primarily by func-
tional role and delegated responsibility rather
than by technological sophistication alone.

Functional framework of Al responsibility
and risk. Building on the results summarized
in Table 2 and visually synthesized in Figure 1,
the proposed framework conceptualizes artificial
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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 Al 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 Al 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 Al-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 Al may
indirectly influence clinical decisions, justifying
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their classification within the medium to high-risk
spectrum [10-13].

Overall, this functional framework demon-
strates that risk in dental Al 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 Al-enabled
dental technologies.

Discussion. The present analytical study
demonstrates that the clinical impact of Al 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 Al 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 Al-assisted treat-
ment planning systems, demonstrated higher risk
profiles due to limited transparency and increased
autonomy [3—6].

Generative Al 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 Al
assistance [12; 13]. In conclusion, Al 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 Al 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 Al 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,
Al-assisted treatment planning systems, predic-
tive analytics, and generative Al 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 Al-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-
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ticenter studies to evaluate how the delegation
of decision-making to Al 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 Al 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 Al
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 Al (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 Al 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 Al serves as a “third party”
in the dialogue. It is important to assess how
informing patients about the use of Al assis-
tants in treatment planning influences their level
of compliance, perceived safety, and overall trust
in the practitioner.
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