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1. Abstract

The rapid deployment of Artificial Intelligence (Al) in clinical settings has precipitated a legal and regulatory crisis, revealing
a profound mismatch between adaptive, opaque, and continuously evolving algorithms and static, product-centric liability
frameworks. This paper examines the shifting landscape of responsibility when medical decisions are co-produced by
clinicians and “black box” Al systems. We argue that the traditional binary of product liability (targeting developers) and
professional malpractice (targeting clinicians) is insufficient for the tripartite, dynamic relationship between Al vendor,
healthcare institution, and treating professional. Through analysis of emerging Al failures from misdiagnosis due to biased
data to alert fatigue-induced user errors we identify three critical gaps: the accountability gap (difficulty attributing causation
in a continuous-learning system), the knowledge gap (determining what a “reasonable clinician” should understand about the
Al they use), and the regulatory gap (the inadequacy of current pre-market approval for adaptive Al). We propose a new
model of “distributed, tiered liability” built upon three pillars: 1) Enhanced Regulatory Agility, advocating for the FDA's
Total Product Lifecycle (TPLC) approach and “pre-certification” of development ecosystems; 2) Institutional Duty of
Algorithmic Due Diligence, requiring hospitals to audit, monitor, and contextually validate Al tools before and during
deployment; and 3) a refined Clinician Standard of Care that includes a duty to understand an Al's limitations and maintain
ultimate diagnostic autonomy. We conclude that achieving a just and effective liability regime is a prerequisite for trustworthy
Al adoption, demanding not just legal reform, but a cultural shift toward shared responsibility and radical transparency across
the entire Al lifecycle.

2. Keywords decision-making. When a diagnostic error occurs in an Al-
Al Liability, Medical Malpractice, Product Liability, FDA assisted process, a simple yet profound legal question arises:
Regulation, Algorithmic Accountability, Standard of Care, Who s liable? Is it the clinician who accepted the Al's
Clinical Decision Support, Duty of Diligence recommendation, the hospital that credentialed the software,

or the developer who trained the model on non-representative
data? This question exposes the fault lines between a 20th-
century liability framework and a 21st-century technological
reality. Traditional medical malpractice law centers on the
professional's deviation from a standard of care. Traditional
product liability focuses on defects in a tangible, finished

3. Introduction: The Blame Game in the

Black Box

The integration of Artificial Intelligence into clinical
workflows represents a paradigm shift not only in care
delivery but in the fundamental architecture of medical
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good. Al-assisted medicine collapses this distinction, creating
a hybrid entity: neither pure tool nor pure colleague, but an
adaptive, opaque, and often poorly understood agent in the
clinical dyad. This paper argues that failing to modernize
liability and regulation risks one of two equally dangerous
outcomes: a chilling effect that stifles innovation, or a Wild
West scenario where harms are inflicted without recourse.
Navigating a path toward just accountability is therefore not a
secondary concern but the foundational challenge for the
sustainable integration of Al in medicine [1-38].

4. The Tripartite Knot: Vendor, Institution,

and Clinician
Liability in Al-assisted medicine is distributed across three
primary actors, each with distinct roles and potential failures.

4.1. The Al Developer/Vendor: Product Liability and

Beyond

e Design Defects: A model trained on biased data (e.g.,
underrepresenting darker skin tones) has a fundamental
design flaw that leads to disparate harm. This aligns with
traditional product liability (res ipsa loquitur the defect
speaks for itself).

e Inadequate Warnings: Failure to clearly communicate
the tool's limitations, known failure modes, and
appropriate use cases constitutes a failure to warn. For a
“black box” Al, what constitutes adequate warning is
deeply contested [39-55].

e The “Adaptation” Problem: Al as a Medical Device
(SaMD) that continuously learns post-deployment
challenges the notion of a "finished product.” Is a
harmful adaptation post-market a manufacturing defect,
a design defect, or an unforeseeable misuse? Current law
has no clear answer.

4.2. The Healthcare Institution: The Duty of Algorithmic
Stewardship

The hospital or health system is more than a passive
purchaser;it is the contextualizer and integrator of the Al.

e Negligent Credentialing: Deploying an Al tool without
rigorous validation for the local patient population is
analogous to granting privileges to an unqualified
physician.

e Failure to Monitor & Update: Institutions have a duty
to monitor the real-world performance of Al and
decommission it if drift or harm is detected. They also
bear responsibility for ensuring updates are safely
implemented [56-78].

e Workflow & Training Failures: Implementing a
disruptive Al tool without proper clinician training,
ergonomic integration, and protocols for overrides
constitutes institutional negligence that can lead to alert
fatigue and automation bias.

4.3. The Treating Clinician: The Evolving Standard of Care
The clinician remains the final actor, but their legal duty is
evolving.

e The “Reasonable Clinician” Standard: The core
question becomes: What would a reasonable clinician do
when using Al in a specific specialty? This standard is
dynamic and will escalate as Al becomes normalized.

e The Duty to Understand & Override: Courts will
likely establish a duty to understand an Al tool’s basic
function, its intended use, and its known limitations.
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Blind adherence to an Al output (“automation bias”)
may itself constitute negligence. The clinician must
remain the ultimate diagnostician [79-99].

e Informed Consent: As Al recommendations become
more influential, does a patient have a right to know if an
Al was involved in their diagnosis or treatment plan, and
to understand its role? A new duty of “algorithmic
transparency in consent” may emerge.

5. Case Studies in Failure: Untangling

Causation
Real-world scenarios illustrate the complexity of assigning
blame.

Case 1: The Biased Algorithm. An Al dermatology app
disproportionately misses melanomas on dark skin. A patient
suffers a delayed diagnosis. Liability Analysis: Strong case
against the developer for design defect. Potential liability for
the institution if it marketed or deployed the app without
validation across skin types. The clinician's liability may be
reduced if the tool was presented as autonomous and reliable,
but could be shared if they failed to conduct their own visual
exam.

Case 2: Alert Fatigue Misfire. A sepsis prediction Al
generates frequent false alarms in the ICU. Desensitized
nurses ignore a correct alert, leading to a patient's death.
Liability Analysis: Primary liability may shift to the
institution for implementing a poorly calibrated system that
fostered alarm fatigue. The developer may share blame if the
false positive rate was misrepresented. The nurse's action,
while tragic, may be seen as a foreseeable consequence of a
broken system [100-130].

Case 3: The Evolving Black Box. A radiology Al, updated
via continuous learning, gradually develops a tendency to
overcall pneumonia in patients with a specific, rare artifact. A
patient undergoes unnecessary antibiotic therapy and suffers
a severe adverse reaction. Liability Analysis: This is the
hardest case. The developer is liable if the update process
was negligent. The institution is liable for failing to monitor
post-update performance. The radiologist is in a nearly
impossible position, as the tool's behavior changed without
explicit notification.

6. The Regulatory Gap: FDA, CE Marks, and

a Moving Target
Current regulatory frameworks are straining to adapt.

The FDA's Evolving Approach: The U.S. FDA's approach
to Al/ML-Based SaMD is pioneering with its Total Product
Lifecycle (TPLC) regulatory framework and Pre-
Certification (Pre-Cert) pilot program. This focuses on
overseeing the developer's culture and processes for
continuous quality, rather than just a static pre-market
snapshot. This is a crucial step but remains largely untested at
scale.

The “Locked” vs. “Adaptive” Algorithm Dilemma:
Regulators traditionally approve a specific, locked algorithm.
Adaptive Al requires a shift to approving a change control
protocol a commitment to a validated process for updates,
with clearly defined thresholds for which changes require
pre-review versus real-world monitoring [131-144].

Global Discrepancies: Differing regulatory philosophies
between the EU (with its risk-based Medical Device
Regulation and upcoming Al Act), the US, and other regions
create complexity for global developers and inconsistency in
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safety standards.

7. A Proposed Framework: Distributed,
Tiered Liability

To move forward, we propose a model of Distributed, Tiered
Liability that clarifies responsibilities.

Pillar 1: Agile, Lifecycle-Centric Regulation

Mandate "Algorithmic Audits" for bias and performance
prior to market entry and at regular intervals.

Formalize the Pre-Certification model, requiring developers
to demonstrate excellence in software development, data
quality, and real-world performance monitoring.

Establish a national Al Safety Board to review adverse
events, share learnings, and recommend modifications to
standards of care.

Pillar 2: Institutional Duty of Algorithmic Due Diligence

e Establish a legal “Safe Harbor” for institutions that
implement a rigorous Algorithmic Stewardship Program,
including: prospective validation, ongoing monitoring
dashboards, clinician training curricula, and clear
override protocols.

e Institutional liability should be triggered by failure to
fulfill these stewardship duties, creating an incentive for
responsible procurement and management.

Pillar 3: The Context-Aware Clinician Standard of Care

e Medical boards and specialty societies must define
competencies for Al-augmented practice (e.g., “ability to
interpret Al outputs in context”, “recognition of
automation bhias”).

e The legal standard should protect clinicians who exercise
reasoned judgment in overriding an Al, provided they
understood its relevant limitations.

o Develop model jury instructions to help triers of fact
navigate cases where Al is a contributing factor,
preventing undue blame on the last human in the chain.

8. Conclusion: From Liability to Trustworthy

Systems

The question of “Who's liable?” cannot be answered by
simply stretching old legal doctrines to fit new technology. It
demands a proactive re-engineering of responsibility itself.
The goal is not merely to assign blame after harm occurs, but
to create a system where all parties are incentivized to
prevent harm in the first place.

This requires a cultural shift from a culture of blame to a
culture of shared accountability. Developers must embrace
transparency and robust life-cycle management. Institutions
must become intelligent buyers and vigilant stewards.
Clinicians must embrace their role as informed arbiters, not
passive recipients. Regulators must be agile overseers of
dynamic systems.

Ultimately, a clear, fair, and forward-looking liability
framework is not a barrier to innovation; it is its essential
foundation. It provides the guardrails necessary for clinicians
to adopt these powerful tools with confidence, for patients to
trust in their care, and for society to reap the benefits of Al-
assisted medicine without falling prey to its perils. The new
world of medicine will be built not just on code and data, but
on a renewed covenant of responsibility.

Research Article

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.
20.
21.
22.

23.

24.

25.

26.

https://kelvinpublishers.com/

8. References

American Academy of Oral Medicine. 2017. Dental
Management of the Oral Complications of Cancer Treatment.
AAOM Professional Resource.

Panahi, O. 2025. “The Algorithmic Healer: AI’s Impact on
Public Health Delivery.” Medi Clin Case Rep J 3(1): 759-
762. DOI: 10.51219/MCCRJ/Omid-Panahi/197.

Panahi, O. 2024. “Al: A New Frontier in Oral and
Maxillofacial Surgery.” Acta Scientific Dental Sciences 8(6):
40-42.

Panahi, O., & Falkner, S. 2025. “Telemedicine, Al, and the
Future of Public Health.” Western J Med Sci & Res 2(1): 102.
Panahi, D.O., Esmaili, D.F., & Kargarnezhad, D.S. 2024.
Uckyccmeennvii unmennekm 6 cmomamonozuu. SCIENCIA
SCRIPTS Publishing.

Esmaielzadeh, D.S., Panahi, D.O., & Cay, D.F.K. 2020.
Application of Clay’s in Drug Delivery in Dental Medicine.
Scholars’ Press.

Panahi, D.O. 2019. NanoTechnology, Regenerative Medicine
and Tissue Bio-Engineering. Scholars’ Press.
Panahi, D.O., & Dadkhah, D.S. 2025. La
odontologia moderna. ISBN.

Panahi, D.O., Esmaili, D.F., & Kargarnezhad, D.S. 2024.
Inteligencia artificial en odontologia, Nuestro Conocimiento.
Mento Publishing. ISBN.

Panahi, O., Esmaili, D.F., & Kargarnezhad, D.S. 2024.
Intelligenza  artificiale in  odontoiatria. SAPIENZA
Publishing. ISBN.

Panahi, D.O., & Dadkhah, D.S. 2025. L’IA dans la
dentisterie moderne. ISBN.

Panahi, O., & Eslamlou, S.F. 2025. “Artificial Intelligence in
Oral Surgery: Enhancing Diagnostics, Treatment, and Patient
Care.” J Clin Den & Oral Care 3(1): 01-05.

Omid, P., & Soren, F. 2025. “The Digital Double: Data
Privacy, Security, and Consent in Al Implants.” Digit J Eng
Sci Technol 2(1): 105.

Panahi, D.O., & Eslamlou, D.S.F. 2025. Le péridontium:
Structure, fonction et gestion clinique. ISBN.

Panahi, D.O., & Dadkhah, D.S. 2025. Sztuczna inteligencja w
nowoczesnej stomatologii. ISBN.

Panahi, O. 2025. “The Role of Artificial Intelligence in
Shaping Future Health Planning.” Int J Health Policy Plann
4(1): 01-05.

Panahi, O., & Amirloo, A. 2025. “Al-enabled IT Systems for
Improved Dental Practice Management.” On J Dent & Oral
Health.

Panahi, D.O., & Dadkhah, D.S. 2025. A 1A na medicina
dentaria moderna. ISBN.

Panahi, D.O., & Dadkhah, D.S. L’intelligenza artificiale
nell’odontoiatria moderna. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Medicina dentaria digital e inteligéncia artificial. ISBN.
Panahi, D.O. 2021. Cellule staminali della polpa dentaria.
ISBN.

Panahi, O. 2021. Células madre de la pulpa dental. Ediciones
Nuestro Conocimiento.

Panahi, O. 2025. “Al-Enhanced Case Reports: Integrating
Medical Imaging for Diagnostic Insights.” J Case Rep Clin
Images 8(1): 1161.

Panahi, O. 2025. “Navigating the Al Landscape in Healthcare
and Public Health.” Mathews J Nurs 7(1): 56.

Panahi, O. 2025. “Innovative Biomaterials for Sustainable
Medical Implants: A Circular Economy Approach.”
European Journal of Innovative Studies and Sustainability
1(2): 1-5.

Panahi, D.O. Cmeonosvie knemku nyivnot 3y6a.

IA en la



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

Volume 1| Issue 2

Panahi, O., & Aczarfardin, A. 2025. “Computer-Aided
Implant Planning: Utilizing Al for Precise Placement and
Predictable Outcomes.” Journal of Dentistry and Oral Health
2(1). DOI: 10.61615/JDOH/2025/MAR027140329.

Panahi, O. 2024. “The Rising Tide: Artificial Intelligence
Reshaping Healthcare Management.” S J Publc HIth 1(1): 1-
3. DOI: 10.51626/sjph.2024.01.00002.

Panahi, O. 2025. “Al in Health Policy: Navigating
Implementation and Ethical Considerations.” Int J Health
Policy Plann 4(1): 01-05.

Panahi, O. 2024. “Bridging the Gap: AI-Driven Solutions for
Dental Tissue Regeneration.” Austin J Dent 11(2): 1185.
Panahi, O., & Zeinalddin, M. 2024. “The Convergence of
Precision Medicine and Dentistry: An Al and Robotics
Perspective.” Austin J Dent 11(2): 1186.

Omid, P. 2024. “Modern Sinus Lift Techniques: Aided by
AL” Glob J Oto 26(4): 556198. DOl:
10.19080/GJO.2024.26.556198.

Panahi, O., & Zeinalddin, M. 2024. “The Remote Monitoring
Toothbrush for Early Cavity Detection Using Atrtificial
Intelligence (AI).” IJDSIR.

Panahi, O. 2021. Stammzellen aus dem Zahnmark. Verlag
Unser Wissen.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. Stomatologia
cyfrowa i sztuczna inteligencja. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Odontoiatria digitale e intelligenza artificiale. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Dentisterie numérique et intelligence artificielle. ISBN.
Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Odontologia digital e inteligencia artificial. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025. Digitale
Zahnmedizin und kunstliche Intelligenz. ISBN.

Panahi, O. 2025. “Predictive Health in Communities:
Leveraging Al for Early Intervention and Prevention.” Ann
Community Med Prim Health Care 3(1): 1027.

Panahi, O., & Zeinalddin, M. 2024. “The Remote Monitoring
Toothbrush for Early Cavity Detection Using Al IJDSIR.
Panahi, O. 2021. Stammzellen aus dem Zahnmark. Verlag
Unser Wissen.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. Stomatologia
cyfrowa i sztuczna inteligencja. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Odontoiatria digitale e intelligenza artificiale. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Dentisterie numérique et intelligence artificielle. ISBN.
Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025.
Odontologia digital e inteligencia artificial. ISBN.

Panahi, O., Eslamlou, S.F., & Jabbarzadeh, M. 2025. Digitale
Zahnmedizin und kiinstliche Intelligenz. ISBN.

Panahi, O. 2025. ‘“Predictive Health in Communities:
Leveraging Al for Early Intervention and Prevention.” Ann
Community Med Prim Health Care 3(1): 1027.

Panahi, P., Bayilmis, C., Cavusoglu, U., & Kagcar, S. 2021.
“Performance Evaluation of Lightweight Encryption
Algorithms for loT-based Applications.” Arabian J Sci Eng
46(4): 4015-4037.

Panahi, U., & Bayilmis, C. 2023. “Enabling Secure Data
Transmission for Wireless Sensor Networks-Based 10T
Applications.” Ain Shams Eng J 14(2): 101866.

Panahi O, Panahi U. (2025) Al-Powered loT: Transforming
Diagnostics and Treatment Planning in Oral Implantology. J
Adv Artif Intell Mach Learn. 1(1):1-4.

Panahi U. (2025) AD HOC Networks:
Challenges, Future Directions. Scholars’ Press.

Applications,

Research Article

53.

54,
55.

56.

57.
58.
59.
60.
61.

62.

63.

64.

65.

66.

67.

68.

69.

70.
71.

72.

73.
74.
75.
76.

77.
78.

79.

80.

81.

https://kelvinpublishers.com/

Panahi P, Dehghan M. (2008) Multipath Video Transmission
Over Ad Hoc Networks Using Layer Coding and Video
Caches. ICEE Conference Proceedings. pp. 50-55.

Panahi O. (2021) Research System in Health Information
Management Systems. Sciencia Scripts Publishing.

Panahi U. (2025) Al-Powered 10T: Transforming Diagnostics
and Treatment Planning.

Zeynali M, Panahi O, Ezzati D. (2025) Will Al Replace Your
Dentist? The Future of Dental Practice. OnJ Dent Oral
Health. 8(3).

Panahi O. (2025) A New Frontier in Artificial Intelligence in
Periodontology. Mod Res Dent.

Panahi O, Dadkhah S. (2025) Al
Zahnmedizin.

Panahi U. (2025) Redes AD HOC: AplicacGes, Desafios,
Direcc¢0es Futuras. Edi¢oes Nosso Conhecimento.

Panahi U. (2025) AD HOC Networks: Applications,
Challenges, Future Paths.

Panahi U. (2022) Lightweight Cryptography-Based Secure
Communication Model for 10T. Sakarya University.

Koyuncu B, Panahi P. (2014) Kalman Filtering of Link
Quality Indicator Values for Position Detection Using
WSNS. Int J Comput Commun Instrum Eng. 1.

Koyuncu B, Gokge A, Panahi P. (2015) Game Engine
Integration in Archaeological Site Reconstruction. SOMA
Proceedings.

in der modernen

Panahi O, Eslamlou SF. (2025) Peridonio: Struttura, funzione
e gestione clinica.

Panahi O, Dadkhah S. (2025) Al in der modernen
Zahnmedizin.

Panahi O. (2025) Cellules souches de la pulpe dentaire.
Panahi O, Esmaili F, Kargarnezhad S. (2024)
I/ICK}ICCTBeHHHﬁ HHTEUIEKT B CTOMATOJIOTMH. Sciencia
Scripts.

Panahi O, Melody FR. (2011) A Novel Scheme About
Extraction Orthodontic and Orthotherapy. Int J Acad Res.
3(2).

Panahi O. (2025) The Evolving Partnership: Surgeons and
Robots in the Maxillofacial Operating Room. J Dent Sci Oral
Care. 1:1-7.

Panahi O, Dadkhah S. (2025) Sztuczna inteligencja w
nowoczesnej stomatologii.

Panahi O. (2025) The Future of Medicine: Converging
Technologies and Human Health. J Bio-Med Clin Res. 2.
Panahi O, Raouf MF, Patrik K. (2011) Evaluation Between
Pregnancy and Periodontal Therapy. Int J Acad Res. 3:1057-
1058.

Panahi O, Nunag GM, Siyahtan AN. (2011) Correlation of
Helicobacter Pylori and Oral Infections. Cell J. 12(S1):91-92.
Panahi O. (2025) The Age of Longevity: Medical Advances
and Human Life Extension. J Bio-Med Clin Res. 2.

Panahi O, Eslamlou SF. (2025) Peridoncio: Estructura,
funcion y manejo clinico.

Panahi O, Farrokh S. (2025) Al, IT, and Community
Medicine. Int J Nurs Health Care. 1(1):1-4.

Panahi O. (2025) CTBosIOBBIE KIETKH ITyJIbITHI 3y0a.

Panahi O. (2025) Nanomedicine: Tiny Technologies, Big
Health Impact. J Bio-Med Clin Res. 2.

Panahi O, Amirloo A. (2025) Al-Enabled IT Systems for
Dental Practice Management. OnJ Dent Oral Health.
8(4):000691.

Panahi O. (2013) Makopa Fruit Extract Effects on Bleeding
and Clotting Time. Int J Paediatr Dent. 23:205.

Panahi O, Eslamlou SF. (2025) Peridontium: Struktura,
funkcja i postgpowanie kliniczne.



Volume 1| Issue 2

82. Panahi O, Eslamlou SF. (2025) Al in Oral Surgery:
Enhancing Diagnostics and Care. J Clin Dent Oral Care.
3(1):1-5.

83. Panahi O, Eslamlou SF, Jabbarzadeh M. (2025) Odontoiatria
digitale e intelligenza artificiale.

84. Omid P, Soren F. (2025) The Digital Double: Privacy and Al
Implants. Digit J Eng Sci Technol. 2(1):105.

85. Panahi O, Eslamlou SF, Jabbarzadeh M. (2025) Medicina
dentéria digital e inteligéncia artificial.

86. Panahi O. (2025) Stammzellen aus dem Zahnmark.

87. Panahi O. (2025) Al-Enhanced Case Reports: Medical
Imaging Integration. J Case Rep Clin Images. 8(1):1161.

88. Panahi O. (2025) Navigating the Al Landscape in Healthcare
and Public Health. Mathews J Nurs. 7(1):5.

89. Panahi O. (2025) Artificial Intelligence in Future Health
Planning. Int J Health Policy Plann. 4(1):1-5.

90. Panahi O, Falkner S. (2025) Telemedicine and Al in Public
Health. West J Med Sci Res. 2(1):10.

91. Panahi O, Azarfardin A. (2025) Al-Based Computer-Aided
Implant Planning. J Dent Oral Health. 2(1).

92. Panahi O. (2025) Al in Health Policy: Ethics and
Implementation. Int J Health Policy Plann. 4(1):1-5.

93. Panahi O, Eslamlou SF, Jabbarzadeh M. (2025) Stomatologia
cyfrowa i sztuczna inteligencja.

94. Panahi O. (2025) Innovative Biomaterials for Sustainable
Implants. Eur J Innov Stud Sustain. 1(2):1-5.

95. Panahi O. (2024) Al-Driven Dental Tissue Regeneration.
Austin J Dent. 11(2):1185.

96. Panahi O, Eslamlou SF, Jabbarzadeh M. (2025) Dentisterie
numeérique et intelligence artificielle.

97. Panahi O, Zeinalddin M. (2024) Precision Medicine and
Dentistry: Al and Robotics. Austin J Dent. 11(2):1186.

98. Omid P, Mohammad Z. (2024) Remote Monitoring
Toothbrush Using Al. 1JDSIR. 7(4):173-178.

99. Omid P. (2024) Modern Sinus Lift Techniques Aided by Al.
Glob J Oto. 26(4):556198.

100.Panahi O. (2024) Al Reshaping Healthcare Management. S J
Public Health. 1(1):1-3.

101.Panahi P. (2008) Multipath Local Error Management
Technique Over Ad Hoc Networks. Int Conf Automated
Solutions for Cross Media Content & Multi-Channel
Distribution. pp. 187-194.

102.Panahi O, Eslamlou SF, Jabbarzadeh M. (2025) Digitale
Zahnmedizin und kinstliche Intelligenz. ISBN: 978-620-8-
73910-2.

103.Panahi U. (2025) AD HOC Networks:
Challenges, Future Directions. Scholars’ Press.

104.Panahi U. (2025) AD HOC-Netze: Anwendungen,
Herausforderungen, zukinftige Wege. Verlag Unser Wissen.
ISBN: 978-620-8-72963-9.

105.Panahi O, Eslamlou SF, Jabbarzadeh M. (2025) Odontologia
digital e inteligencia artificial. ISBN: 978-620-8-73911-9.

106.Koyuncu B, Gokce A, Panahi P. (2015) Use of Unity Game
Engine in Archaeological Site Reconstruction. SOMA
Conference Proceedings. pp. 95-103.

107.Koyuncu B, Meral E, Panahi P. (2015) Real-time
Geolocation Tracking Using GPS+GPRS and Arduino
SIM908. IFRSA Int J Electron Circuits Syst. 4(2):148-150.

108.Warnakulasuriya S. (2020) Oral Potentially Malignant
Disorders: Clinical Aspects and Management. Oral Oncol.
102:104550.

109.Gupta N, Gupta R, Acharya AK, et al. (2021) Changing
Trends in Oral Cancer: Global Scenario. Nepal J Epidemiol.
11(4):1035-1057.

110.Sung H, Ferlay J, Siegel RL, et al. (2021) Global Cancer
Statistics 2020. CA Cancer J Clin. 71(3):209-249.

Applications,

Research Article

https://kelvinpublishers.com/

111.Siegel RL, Giaquinto AN, Jemal A. (2024) Cancer Statistics,
2024. CA Cancer J Clin. 74(1):12-49.

112.Chow LQM. (2020) Head and Neck Cancer. N Engl J Med.
382(1):60-72.

113.Hashibe M, Brennan P, Chuang SC, et al. (2009) Tobacco-
Alcohol Interaction & Head and Neck Cancer Risk. Cancer
Epidemiol Biomarkers Prev. 18(2):541-550.

114 Koyuncu B, Ugur B, Panahi P. (2013) Indoor Location
Determination Using RFIDs. Int J Mobile Adhoc Netw.
3(1):7-11.

115.Panahi U. (2025) Redes AD HOC: Aplicagdes, Desafios,
Direcc¢0es Futuras. Edi¢fes Nosso Conhecimento.

116.Panahi P, Dehghan M. (2008) Multipath Video Transmission
Over Ad Hoc Networks Using Layer Coding and Video
Caches. ICEE Conf Proc. pp. 50-55.

117.Panahi DU. (2025) AD HOC Networks: Applications,
Challenges, Future Directions. Scholars’ Press.

118.Panahi O, Esmaili F, Kargarnezhad S. (2024) Artificial
Intelligence in Dentistry. Scholars Press Publishing. 1SBN:
978-620-6772118.

119.0mid P. (2011) Relevance Between Gingival Hyperplasia
and Leukemia. Int J Acad Res. 3:493-497.

120.Panahi O. (2025) Secure 10T for Healthcare. Eur J Innov Stud
Sustain. 1(1):1-5.

121.Panahi O. (2025) Deep Learning in Diagnostics. J Med
Discov. 2(1).

122.0mid P. (2024) Artificial Intelligence in Oral Implantology:
Applications, Impact and Challenges. Adv Dent Oral Health.
17(4):555966.

123.Panahi O. (2024) Teledentistry: Expanding Access to Oral
Healthcare. J Dent Sci Res Rev Rep. SRC/JDSR-203.

124.0mid P. (2024) Empowering Dental Public Health with Al.
JOJ Public Health. 9(1):555754.

125.Thamson K, Panahi O. (2025) Al as a Collaborative Tool
Between Clinicians and Researchers. J Bio Adv Sci Res.
1(2):1-8.

126.Panahi O. (2025) Algorithmic Medicine. J Med Discov. 2(1).

127.Panahi O. (2025) The Future of Healthcare: Al and the
Digital Revolution. MediClin Case Rep J. 3(1):763-766.

128.Thamson K, Panahi O. (2025) Challenges and Opportunities
for Al in Clinical Trials. J Bio Adv Sci Res. 1(2):1-8.

129.Thamson K, Panahi O. (2025) Ethical Considerations of Al
in Dental Healthcare. J Bio Adv Sci Res. 1(2):1-7.

130.Thamson K, Panahi O. (2025) Al, Data Science and
Evidence-Based Dentistry. J Bio Adv Sci Res. 1(2):1-13.

131.Gholizadeh M, Panahi O. (2021) Research System in Health
Management Information  Systems. Sciencia  Scripts
Publishing.

132.Panahi O, Esmaili F, Kargarnezhad S. (2024) L’intelligence
artificielle dans I’odontologie. Edition Notre Savoir.

133.Panahi O, Esmaili F, Kargarnezhad S.
HCKYCCTBSHHLIﬁ HHTCJIUICKT B CTOMATOJIOTHH.
Scripts Publishing.

134.Panahi UP. (2025) Al-Powered loT in Oral Implantology. J
Adv Artif Intell Mach Learn.

135.Panahi O, Eslamlou SF. (2025) Periodontium: Structure,
Function and Clinical Management.

136.Panahi O, Ezzati A. (2025) Al in Dental Medicine: Current
Applications & Future Directions. Open Access J Clin
Images. 2(1):1-5.

137.Panahi O, Dadkhah S. (2025) Aflatoxin Contamination:
Importance of Postharvest Management. Adv Biotechnol
Microbiol. 18(5).

138.Panahi O. (2024) Al for Improved Oral Healthcare Access.
JOJ Public Health. 9(1).

(2024)
Sciencia



Volume 1| Issue 2 Research Article

139.0mid P, Fatmanur KC. (2023) Nanotechnology in
Regenerative Medicine and Tissue Bioengineering.

140.Chaturvedi AK, Mbulaiteye SM, Engels EA. (2021) HPV-
Associated Cancers in the U.S. The Oncologist. 26(7):e1130-
e1135.

141.Lalla RV, Saunders DP, Peterson DE. (2014) Oral Mucositis
from Chemotherapy/Radiation. Dent Clin North Am.
58(2):341-349.

142.Vissink A, Jansma J, Spijkervet FK, et al. (2003) Oral
Sequelae of Head and Neck Radiotherapy. Crit Rev Oral Biol
Med. 14(3):199-212.

143.Peterson DE, Doerr W, Hovan A, et al. (2010)
Osteoradionecrosis in Cancer Patients: Evidence Review.
Support Care Cancer. 18(8):1089-1103.

144.Buglione M, Cavagnini R, Di Rosario F, et al. (2016) Oral
Toxicity Management in Head & Neck Cancer: Xerostomia
& Trismus. Crit Rev Oncol Hematol. 102:47-54.

https://kelvinpublishers.com/



