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he rapid integration of artificial intelligence

(AI) has initiated a paradigm shift in dentistry,

offering  unprecedented  capabilities  in
prevention, diagnostics, treatment planning, and
patient management.'"* By leveraging machine learning
algorithms, clinicians can now utilize advanced image
analysis for disease diagnosis,”” predictive analytics for
identifying high-risk patients,® and sophisticated systems
for personalized medicine.” While these innovations hold
immense promise for enhancing oral health outcomes
and streamlining clinical workflows, they simultaneously
introduce a complex web of ethical and legal challenges
that the dental profession must urgently address.

At the forefront of these challenges are critical ethical
considerations regarding patient autonomy, informed
consent, and data privacy.'*"? The deployment of AI-
driven tools necessitates that patients fully comprehend
the benefits and limitations of these systems, particularly
when making informed decisions about their care.
Furthermore, training robust AI models requires the
collection and analysis of vast amounts of sensitive
patient data. Safeguarding this information through
stringent adherence to data protection regulations, such
as the General Data Protection Regulation (GDPR) and
the Health Insurance Portability and Accountability Act
(HIPAA), is paramount.”? Compounding these privacy
concerns is the risk of algorithmic bias; if AI systems
are trained on non-representative datasets, they risk
perpetuating existing healthcare disparities and delivering
unequal treatment outcomes.'*** Mitigating this requires
prioritizing diverse data and demanding transparency to
overcome the “black box” nature of complex algorithms,
thereby preserving trust between the practitioner and the
patient.!>!

Beyond ethics, the integration of AI in dentistry
introduces significant legal and regulatory complexities.
As diagnostic and treatment systems become increasingly
autonomous, definingliabilityintheeventofamisdiagnosis
or adverse outcome becomes challenging.'>!¢ Current legal
frameworks must evolve to establish clear accountability
and ensure patients have adequate recourse. Additionally,
the development of proprietary Al algorithms and the AI-
assisted discovery of new pharmacological or biomaterials
raise novel questions regarding intellectual property
rights and patentability.'*’” A comprehensive regulatory
framework is essential—one that not only ensures data
quality, integrity, and anonymization but also provides
clear compliance guidelines for medical devices and data
protection.'

Realizing the full potential of AI in clinical practice
requires a foundation built on education and
collaborative policymaking. The transition from utilizing
Al for sophisticated diagnostic software to its seamless
integration into daily practice cannot occur in a vacuum. It
demands a systemic overhaul of dental education. Ethical
and practical Al training must be embedded within dental
school curricula, continuing medical education, and
specialized training programs.'*

Ultimately, successfully navigating the AI revolution
in dentistry requires a multidisciplinary approach. By
fostering collaboration among dental professionals,
technologists, ethicists, and legal experts, the field can
establish robust guidelines that promote transparency
and accountability.’ Embracing these technologies with
a steadfast commitment to patient-centered care will
ensure that the future of dental medicine is not only
technologically advanced but also ethically sound and
legally secure.

*Corresponding author: Adileh Shirmohammadi, Email: shirmohamadia@gmail.com

© 2026 The Author(s). This is an open access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.


https://doi.org/10.34172/japid.026.4323
https://japid.tbzmed.ac.ir
https://orcid.org/0000-0003-1219-5725
https://orcid.org/0000-0002-3862-3049
https://orcid.org/0000-0003-2331-8460
https://crossmark.crossref.org/dialog/?doi=10.34172/japid.026.4323&domain=pdf&date_stamp=2026-04-26
http://creativecommons.org/licenses/by/4.0/
mailto:shirmohamadia@gmail.com

Kazemi et al

Acknowledgements
The authors acknowledge the use of Gemini 3.1 Pro for assistance
in revising and refining the language of this editorial.

Authors’ Contribution

Conceptualization: Abdolhassan Kazemi, Adileh Shirmohammadi,
Sina Ghertasi Oskouei.

Investigation: Sana Kazemi, Sina Ghertasi Oskouei.

Project administration: Adileh Shirmohammadi.

Supervision: Adileh Shirmohammadi.

Writing-original draft: Abdolhassan Kazemi, Sana Kazemi, Sina
Ghertasi Oskouei.

Writing-review &  editing:  Abdolhassan  Kazemi,
Shirmohammadi, Sana Kazemi, Sina Ghertasi Oskouei.

Adileh

Competing Interests

At the time of submission and publication, Dr. Shirmohammadi
served as the Editor-in-Chief, and Dr. Oskouei served as an
Associate Editor of the Journal of Advanced Periodontology &
Implant Dentistry (JAPID). The authors declare no other competing
interests.

References

1. Jha Kukreja B, Kukreja P. Integration of Artificial Intelligence
in Dentistry: A Systematic Review of Educational and Clinical
Implications.  Cureus 2025;17(2):€79350. doi:10.7759/
cureus.79350

2. Kim CS, Samaniego CS, Sousa Melo SL, Brachvogel WA,
Baskaran K, Rulli D. Artificial intelligence (A.l) in dental
curricula: Ethics and responsible integration. ] Dent Educ
2023;87(11):1570-3. doi:10.1002/jdd.13337

3. Carrillo-Perez F, Pecho OE, Morales JC, Paravina RD, Della
Bona A, Ghinea R, et al. Applications of artificial intelligence
in dentistry: A comprehensive review. J Esthet Restor Dent
2022;34(1):259-80. doi:10.1111/jerd.12844

4. LiuTY, Lee KH, Mukundan A, Karmakar R, Dhiman H, Wang
HC. Al in Dentistry: Innovations, Ethical Considerations, and
Integration Barriers. Bioengineering (Basel) 2025;12(9):928.
doi:10.3390/bioengineering12090928

5. Patcas R, Bornstein MM, Schitzle MA, Timofte R. Artificial
intelligence in medico-dental diagnostics of the face: a
narrative review of opportunities and challenges. Clin Oral
Investig  2022;26(12):6871-9.  doi:10.1007/s00784-022-
04724-2

6. Xu Z, Lin A, Han X. Current Al Applications and Challenges
in Oral Pathology. Oral (Basel) 2025;5(1):2. doi:10.3390/
oral5010002

7. Abdul NS, Shivakumar GC, Sangappa SB, Di Blasio M, Crimi

S, Ciccitt M, et al. Applications of artificial intelligence in
the field of oral and maxillofacial pathology: a systematic
review and meta-analysis. BMC Oral Health 2024;24(1):122.
doi:10.1186/s12903-023-03533-7

Di Cosola M, Ballini A, Prencipe FA, DE Tullio F, Fabrocini A,
Cupelli P, et al. Artificial intelligence in dentistry: a narrative
review of applications, challenges, and future directions.
Minerva Dent Oral Sci 2025;74(5):337-48. doi:10.23736/
$2724-6329.25.05217-9

Kazemi A. Personalized and precision medicine: treating the
individual, not just the disease. Pharm Sci 2026;32(1):1-2.
doi:10.34172/PS.026.43597

Roganovi¢ ). Developing a consent checklist for
Al in dentistry: Thematic analysis and pilot survey
validation. Digit Health 2025;11:20552076251393227.
doi:10.1177/20552076251393227

Terry AL, Kueper JK, Beleno R, Brown JB, Cejic S, Dang]J, etal.
Is primary health care ready for artificial intelligence? What do
primary health care stakeholders say? BMC Med Inform Decis
Mak 2022;22(1):237. doi:10.1186/512911-022-01984-6
European Data Protection Board. Law & compliance in Al
security & data protection. Brussels: EDPB; 2025 Accessed
April 18, 2026. Available from: https:/www.edpb.europa.eu/
system/files/2025-06/spe-training-on-ai-and-data-protection-
legal_en.pdf

Mittermaier M, Raza MM, Kvedar JC. Bias in Al-based models
for medical applications: challenges and mitigation strategies.
NPJ Digit Med 2023;6(1):113. doi:10.1038/s41746-023-
00858-z

Ueda D, Kakinuma T, Fujita S, Kamagata K, Fushimi Y, Ito
R, et al. Fairness of artificial intelligence in healthcare:
review and recommendations. Jpn J Radiol 2024;42(1):3-15.
doi:10.1007/s11604-023-01474-3

Hacker P. The European Al liability directives — Critique of a
half-hearted approach and lessons for the future. Computer
Law & Security Review 2023;51:105871. doi:10.1016/j.
clsr.2023.105871

Botero Arcila B. Al liability along the value chain. Preprint.
Posted online April 1, 2025. SSRN 5354715. doi:10.2139/
ssrn.5354715

Kumar P, Mahor A, Tomar R. Recent Development,
Applications, and Patents of Artificial Intelligence in Drug
Design and Development. Curr Drug Discov Technol
2025;22(4):e15701638364199. doi:10.2174/011570163836
4199250123062248

World Health Organization. Ethics and governance of artificial
intelligence for health. Geneva: WHO; 2021. p.13.

71 | JAdv Periodontol Implant Dent. 2026;18(2)


https://doi.org/10.7759/cureus.79350
https://doi.org/10.7759/cureus.79350
https://doi.org/10.1002/jdd.13337
https://doi.org/10.1111/jerd.12844
https://doi.org/10.3390/bioengineering12090928
https://doi.org/10.1007/s00784-022-04724-2
https://doi.org/10.1007/s00784-022-04724-2
https://doi.org/10.3390/oral5010002
https://doi.org/10.3390/oral5010002
https://doi.org/10.1186/s12903-023-03533-7
https://doi.org/10.23736/s2724-6329.25.05217-9
https://doi.org/10.23736/s2724-6329.25.05217-9
https://doi.org/10.34172/PS.026.43597
https://doi.org/10.1177/20552076251393227
https://doi.org/10.1186/s12911-022-01984-6
https://www.edpb.europa.eu/system/files/2025-06/spe-training-on-ai-and-data-protection-legal_en.pdf
https://www.edpb.europa.eu/system/files/2025-06/spe-training-on-ai-and-data-protection-legal_en.pdf
https://www.edpb.europa.eu/system/files/2025-06/spe-training-on-ai-and-data-protection-legal_en.pdf
https://doi.org/10.1038/s41746-023-00858-z
https://doi.org/10.1038/s41746-023-00858-z
https://doi.org/10.1007/s11604-023-01474-3
https://doi.org/10.1016/j.clsr.2023.105871
https://doi.org/10.1016/j.clsr.2023.105871
https://doi.org/10.2139/ssrn.5354715
https://doi.org/10.2139/ssrn.5354715
https://doi.org/10.2174/0115701638364199250123062248
https://doi.org/10.2174/0115701638364199250123062248

