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Abstract
The field of dentistry is undergoing a paradigm shift, transitioning from traditional empirical methods
toward a data-driven, precision-based specialty. This transformation is propelled by the convergence of
three pivotal technological domains: Artificial Intelligence (AI), specifically its subset Deep Learning (DL),
and the Internet of Things (IoT). This article provides a comprehensive review of the synergistic integration
of Deep Learning algorithms with IoT-enabled devices in dentistry. We explore how Convolutional Neural
Networks (CNNs) and other deep learning architectures are revolutionizing diagnostic radiology by enabling
the automated detection of dental caries, periapical pathologies, periodontal bone loss, and oral cancers with
accuracy surpassing human baseline in specific tasks. Furthermore, we investigate the role of the Internet
of Dental Things (IoDT) encompassing smart toothbrushes, intraoral sensors, and connected cameras in
facilitating continuous, real-time patient monitoring and data collection. The fusion of these technologies
facilitates the creation of predictive models for treatment outcomes, personalized patient care plans, and
streamlined clinical workflows. This paper also addresses the critical challenges hindering widespread
adoption, including issues of data privacy, algorithmic bias, computational requirements, and the need for
clinical validation. By synthesizing current research and projecting future trends, this article posits that the
synergistic triad of AI, DL, and IoT is not merely an incremental improvement but a foundational shift that
will define the future of preventive, diagnostic, and restorative dentistry.
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rather than fundamentally changing the
decision-making process [1-10].

Introduction
The Evolution of Digital Dentistry
For decades, dental practice relied heavily on

the subjective interpretation of clinical signs, The Triad of Transformation: Al, DL,

symptoms, and two-dimensional radiographs
by the human practitioner. While effective,
this approach is inherently limited by inter-
and intra-operator variability, human fatigue,
and the cognitive challenge of integrating vast
amounts of patient data. The late 20th and early
21st centuries saw the introduction of digital
dentistry through technologies like CAD/
CAM (Computer-Aided Design/Computer-
Aided Manufacturing) for restorations and
digital radiography. However, these were
largely tools for digitizing existing workflows

and IoT

The current wave of digital transformation is
defined by intelligence and connectivity. At its
core lies Artificial Intelligence (Al), the broad
concept of machines performing tasks in a
way that we would consider "smart." Within
Al, Machine Learning (ML) allows systems
to learn from data without being explicitly
programmed. The most powerful subset of
ML is Deep Learning (DL). Inspired by the
structure of the human brain, DL utilizes
artificial neural networks with multiple
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layers ("deep" networks) to automatically learn hierarchical
representations of data. This capability is particularly
transformative for analyzing complex, high-dimensional medical
data such as dental radiographs, CBCT (Cone Beam Computed
Tomography) scans, and intraoral photographs [11-15].

Concurrently, the Internet of Things (IoT) refers to the network
of physical objects embedded with sensors, software, and other
technologies for the purpose of connecting and exchanging data
with other devices and systems over the internet. In a dental
context, this manifests as the "Internet of Dental Things" (IoDT),
encompassing smart toothbrushes that track brushing habits,
intraoral cameras that patients can use at home, and smart braces
that monitor orthodontic force.

Scope and Objectives of this Article

The true transformative potential lies not in these technologies
operating in isolation, but in their convergence. loT devices
generate a continuous, real-time stream of patient data. Deep
Learning algorithms are the ideal tool to analyze this massive,
unstructured data deluge, identifying subtle patterns, predicting
risks, and providing actionable insights to both the dentist and
the patient. This creates a closed-loop system of continuous
monitoring, intelligent analysis, and personalized intervention.

This article aims to:

1. Provide a technical overview of the core Deep Learning
architectures relevant to dental applications.

2. Explore the emerging landscape of the Internet of Dental
Things (IoDT).

3. Detail the synergistic applications of DL and IoT across
various dental specialties, including diagnosis, treatment
planning, and patient management.

4. Critically analyze the challenges and limitations facing this
technological convergence.

5. Offer a perspective on future directions and the potential
impact on the dental profession.

By achieving these objectives, this paper seeks to provide a
holistic understanding of how Al, DL, and IoT are collectively
shaping the future of oral healthcare, moving it from a reactive
and episodic model to a proactive, preventive, and precision-
based paradigm [16-20].

Foundational Technologies: A Primer

To appreciate the synergy between deep learning and IoT in
dentistry, it is essential to understand the core components of
each technology.

Deep Learning: The Engine of Intelligent Analysis
Deep Learning distinguishes itself from traditional machine
learning through its ability to perform automatic feature
extraction. Instead of a human programmer defining what
"edge," "shape," or "texture" means in an X-ray, the deep
learning network learns these features on its own from vast
amounts of training data.

Convolutional Neural Networks (CNNs): These are the
workhorses of dental image analysis. A CNN is specifically

designed to process pixel data. It uses a mathematical operation
called convolution to apply filters to an input image, creating
feature maps that highlight the presence of specific features like
edges, curves, or more complex structures like a tooth root or
a restoration. As data progresses through the network, these
features are combined to recognize higher-level concepts, such
as a specific type of caries or a periapical lesion. Architectures
like U-Net are particularly famous for semantic segmentation,
which involves classifying every single pixel in an image (e.g.,
labeling each pixel as "tooth," "gum," "caries," or "restoration").

Recurrent Neural Networks (RNNs) and Transformers: While
CNNs excel with spatial data like images, RNNs and the more
modern Transformer architectures are designed for sequential
or temporal data. In a dental context powered by IoT, this is
crucial. For example, an RNN or a Transformer can analyze the
time-series data from a smart toothbrush—pressure applied over
time, areas brushed, duration to predict a patient's long-term risk
for gum recession or enamel abrasion. They can also be used to
analyze a patient's longitudinal record to predict the trajectory of
periodontal disease [21-25].

The Internet of Dental Things (IoDT): The Nervous

System

IoDT extends the dentist's reach beyond the clinic and into the

patient's daily life. It consists of three primary layers:

1. The Perception Layer (The Sensors): This includes all data-
generating devices.

* Smart Toothbrushes: Equipped with motion sensors,
pressure sensors, and cameras to provide feedback on
brushing technique and coverage.

e Intraoral Sensors & Cameras: Miniaturized, patient-
operated cameras for capturing images of their own oral
cavity to monitor healing, mucosal lesions, or orthodontic
appliance wear.

* Smart Appliances: Orthodontic aligners or retainers
embedded with sensors to track wear time and fit.

e Wearable Sensors: Devices that can track dietary intake
(e.g., sugar consumption) or biomarkers in saliva.

2. The Network Layer (Connectivity): This layer is responsible
for transmitting data from the sensors to a processing center.
This typically happens via Bluetooth to a smartphone, which
then uses Wi-Fi or cellular data (5G) to securely transmit the
information to the cloud.

3. The Application Layer (Intelligence and Action): This is
where Deep Learning models reside. The cloud receives the raw
data, the DL algorithms analyze it, and the results are presented
to the dentist via a dashboard and to the patient via a mobile app,
often with personalized recommendations [26-28].

The synergy is clear: IoDT provides the continuous, real-world
data, and Deep Learning provides the scalable, intelligent
analysis required to turn that raw data into clinical wisdom.

Revolutionizing Diagnostics with Deep Learning
The most mature and impactful application of deep learning in
dentistry today is in the field of diagnostic imaging. The visual
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nature of dental pathology makes it an ideal candidate for pattern
recognition by CNNs.

Caries Detection

Dental caries (tooth decay) is one of the most prevalent diseases
worldwide. Traditional detection relies on visual-tactile
examination and radiographic interpretation, which can miss
early, non-cavitated lesions. DL models, particularly CNNs
trained on thousands of annotated bitewing and periapical
radiographs, have demonstrated remarkable accuracy.

Performance: Studies have shown that DL models can detect
proximal caries (cavities between teeth) with a sensitivity and
specificity that rivals or exceeds that of experienced dentists.
They are particularly adept at identifying subtle radiolucency’s
that might be overlooked by a human eye. These models not only
classify an image as "carious" or "healthy" but can also segment
the image to highlight the exact boundaries of the lesion, aiding
in treatment planning (e.g., deciding between a preventive resin
restoration and a traditional filling).

Periodontal Bone Loss Assessment

Periodontitis is diagnosed by measuring clinical attachment loss
and assessing bone loss on radiographs. Quantifying bone loss
is a subjective task. CNNs have been trained to automatically
measure the distance from the cementoenamel junction (CEJ) to
the alveolar bone crest on panoramic and periapical films [29-
32].

Staging and Grading: By automating this measurement across all
teeth, DL algorithms can provide a standardized, reproducible
assessment of the severity and extent of bone loss. This directly
feeds into the new classification system for periodontal diseases,
allowing for more accurate staging and grading of the patient's
condition, which is crucial for determining prognosis and
treatment intensity [33-36].

Oral Cancer Screening and Detection

Oral squamous cell carcinoma has a high mortality rate, largely
due to late-stage diagnosis. Deep learning offers a powerful tool
for early detection and screening, particularly in low-resource
settings.

Optical Imaging: CNNs can analyze standard intraoral
photographs or images from specialized optical imaging
devices (like autofluorescence cameras) to identify suspicious
mucosal lesions. They can classify lesions as benign, potentially
malignant (dysplastic), or malignant. Predictive Biopsy: By
analyzing the texture, color, and border characteristics of a
lesion in a photograph, DL models can help clinicians prioritize
which lesions require an immediate biopsy, potentially reducing
unnecessary procedures and catching cancers earlier [37-39].

Cephalometric Analysis

Orthodontic treatment planning relies heavily on cephalometric
analysis tracing specific landmarks on a lateral cephalometric
radiograph to analyze skeletal and dental relationships. This is a
time-consuming and error-prone manual task. DL models have
been developed to automatically identify dozens of anatomical

landmarks (e.g., sella, nasion, A-point, B-point) in a fraction of a
second, with accuracy comparable to expert orthodontists. This
automation frees up the orthodontist to focus on diagnosis and
treatment planning rather than manual tracing [40-43].

The Internet of Dental Things (IoDT) in Practice
While deep learning enhances the dentist's diagnostic capabilities,
IoT extends their reach. The data generated by IoDT devices
provides the rich, longitudinal dataset that deep learning models
need to become truly predictive and personalized.

Smart Oral Hygiene Devices
The most pervasive [oDT devices are smart toothbrushes.

Functionality: These devices use motion sensors to map which
surfaces of which teeth have been brushed and for how long.
Pressure sensors alert the user (via a connected app) if they are
brushing too hard, which can cause gum recession and enamel
abrasion. Integration with DL: The data from every brushing
session is uploaded to the cloud. A deep learning model,
specifically an RNN or Transformer, can analyze this time-series
data over weeks and months. It can identify behavioral patterns
for instance, a user consistently neglecting the lingual surfaces
of their lower molars. The app can then provide personalized
coaching to correct this. Furthermore, by correlating brushing
habits with clinical outcomes over a large population, the Al
could predict a patient's future risk for caries or periodontal
disease in specific areas of the mouth [44-46].

Remote Patient Monitoring (RPM)
IoDT enables true remote monitoring, which is invaluable for
specific patient groups.

Post-Surgical Monitoring: A patient who has undergone implant
surgery or a complex extraction can use a disposable intraoral
camera to send images of the surgical site to their dentist daily. A
DL model can pre-screen these images, flagging those that show
signs of infection (e.g., increased erythema, purulent discharge)
or poor healing for immediate review by the dentist.

Orthodontic Monitoring: Patients undergoing clear aligner
therapy (e.g., Invisalign) can use a smartphone app with a
specialized attachment or a scan box to capture images of their
teeth at weekly intervals. A DL model can compare these images
to the planned treatment stages, track tooth movement, and
alert the orthodontist if the teeth are not tracking as expected,
allowing for timely intervention (like a refinement or a mid-
course correction) without an in-person visit [47-49].

Salivary Biomarker Sensors

The future of IoDT includes real-time or near-real-time analysis
of saliva. Research is ongoing into miniature sensors that can be
placed in the mouth or on a tooth to detect specific biomarkers.

Potential Applications: These sensors could detect cortisol (stress
hormone linked to bruxism and periodontitis), glucose (for
diabetic patients, where periodontitis is a major complication),
or specific inflammatory markers like MMP-8 (a key indicator
of active periodontal disease). A DL model could integrate this
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biomarker data with other IoDT inputs (like brushing habits)
to provide a holistic, real-time picture of a patient's oral and
systemic health [50-52].

The data from these diverse [oDT sources creates a multi-
dimensional "digital phenotype" of the patient's oral health,
moving far beyond the snapshot view provided by a semi-annual
dental checkup.

The Power of Convergence: From Reactive to Predictive
Dentistry

The true innovation liesnotin Al or IoT alone, but in their seamless
integration. This convergence creates a virtuous cycle of data,
analysis, action, and feedback, fundamentally shifting dentistry
from a reactive, episodic model to a proactive, continuous, and
predictive one. This is the foundation of Precision Dentistry.

The Closed-Loop System: A Practical Scenario
Consider a patient, "Mr. Smith," who is prone to periodontal
disease. In a converged Al-IoT ecosystem, his care might look
like this:

1. Continuous Data Acquisition (IoT): Mr. Smith uses a smart
toothbrush that tracks his brushing habits. He occasionally
uses a home intraoral camera to check his gum color, and
he wears a smart patch that analyzes his sweat for stress
biomarkers (cortisol). He also has a sensor in his mouth that
detects salivary MMP-8 levels. All this data is streamed to a
secure cloud platform.

2. Intelligent Analysis (Deep Learning): A suite of deep
learning models continuously analyzes this incoming data
stream. For weeks, everything is normal. Then, the models
detect a pattern:

. The MMP-8 sensor shows a sustained elevation in
inflammatory markers.

e The smartwatch/smart patch data indicates a period of high
stress and poor sleep.

. The smart toothbrush data shows Mr. Smith has been
slightly less thorough in his brushing over the same period
[53-55].

. The DL model, having been trained on thousands of
similar patient histories, calculates an elevated risk for an
impending periodontitis flare-up.

3. Personalized Intervention (Action):

. To the Dentist: The dentist's dashboard receives an alert:
"Patient Smith shows a 75% increased risk of active
periodontitis in the next two weeks based on biomarker and
behavioral data. Recommend prophylactic intervention."

. To the Patient: Mr. Smith receives a notification on his
phone: "We've noticed some changes that might increase
your risk for gum inflammation. We recommend using
the anti-microbial mouthwash we discussed, and try to get
some extra rest. Would you like to schedule a quick check-
in with your dentist?"

4. Feedback and Refinement:

Mr. Smith follows the advice and schedules a tele dentistry

appointment. The dentist reviews the data and confirms

the gums look slightly more inflamed than usual. A deeper
cleaning is scheduled.

. The outcome of this intervention (successful prevention
of a major flare-up) is fed back into the DL model, further
refining its predictive algorithms for future patients.

From Diagnosis to Prognosis and Prediction

This closed-loop system represents a profound shift. Instead of
the dentist only seeing a static snapshot during a flare-up, they
have a dynamic movie of the patient's health. The role of Deep
Learning here is to synthesize disparate data streams into a
coherent, predictive narrative.

Predictive Analytics: The models move from answering "What
is this?" (classification of an X-ray) to answering "What is likely
to happen?" (prediction of a future event).

Personalized Treatment Plans: Treatment plans become highly
personalized, based not just on a diagnosis but on a detailed
understanding of the patient's unique biology, behavior, and
environment. A "one-size-fits-all" recall interval of six months
becomes obsolete, replaced by a dynamic, data-driven schedule.

This synergy is the ultimate expression of precision medicine
applied to oral healthcare.

Deep Learning and IoT Across Dental Specialties
The Al-IoT convergence is not limited to general practice; it has
profound implications across all dental specialties.

Orthodontics: The Digital Treatment Plan

Diagnosis: As mentioned, automated cephalometric analysis
powered by CNNs is already a reality. 3D analysis of CBCT
scans and intraoral scans for airway assessment and root
positioning is also being automated.

Treatment Planning: Al algorithms can now propose a complete
orthodontic treatment plan. Given a patient's intraoral scan and
final desired occlusion, the Al can calculate the optimal sequence
of tooth movements and design the necessary aligners or arch
wires. This dramatically speeds up the planning process.

Monitoring (IoT): Smart brackets that can measure forces or
"smart" aligners that track wear time provide orthodontists with
objective data on patient compliance, a major factor in treatment
success [56].

Prosthodontics and Restorative Dentistry: Precision
and Automation

Design (CAD): Deep learning is being integrated into CAD
software for crown and bridge design. The Al can automatically
propose the morphology of a restoration based on the adjacent
and opposing teeth, significantly reducing the technician's
design time.

Manufacturing (CAM): In milling and 3D printing, Al can
predict potential manufacturing errors or optimize support
structures for printing, leading to higher success rates and better-
fitting restorations [57].

Implantology: Al assists in implant planning by automatically
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segmenting the CBCT scan to identify the mandibular nerve,
maxillary sinus, and other vital structures. It can then propose
the optimal implant position, size, and angle to maximize bone
support and ensure a good prosthetic outcome.

Oral and Maxillofacial Surgery (OMFS): Planning and
Navigation

Surgical Simulation: Deep learning models can analyze facial
photographs and underlying skeletal CBCT data to simulate
the post-operative facial appearance of a patient undergoing
orthognathic surgery (jaw correction). This is an invaluable tool
for patient communication and surgical planning [58].

Pathology: In oncology, DL models can help segment tumors
from CBCT and MRI scans, providing surgeons with a precise
3D model of the pathology to guide the surgical resection.
Intra-operative Guidance: In the future, Al could integrate with
surgical navigation systems, using real-time video feeds to
confirm that the surgeon is following the pre-operative plan and
to alert them if they are approaching a critical structure like a
nerve or vessel.

Periodontics: Predictive and Preventive Care

As detailed in the synergy example, periodontics stands to benefit
immensely from IoDT and predictive analytics. The ability to
continuously monitor inflammation markers and behavioral risk
factors allows for a shift from treating disease to maintaining
health. AI can also analyze microbiomic data from plaque
samples to predict a patient's response to specific periodontal
therapies, enabling a more targeted approach.

Navigating the Hurdles: Challenges and Limitations
Despite the immense potential, the path to widespread clinical
adoption of Al and IoT in dentistry is fraught with significant
challenges that must be addressed [59].

Data-Related Challenges

Data Quantity and Quality: Deep learning models are data-
hungry. They require massive, high-quality, and accurately
annotated datasets for training. Creating such datasets in
dentistry is difficult and expensive. It requires hundreds of hours
of expert time to label images and sensor data.

Data Heterogeneity and Bias: Dental data varies widely due
to differences in imaging equipment, acquisition protocols,
and patient populations. A model trained primarily on images
from one type of X-ray machine or from a homogeneous ethnic
population may perform poorly when deployed in a different
setting. This algorithmic bias is a major concern, as it could
perpetuate or even exacerbate existing healthcare disparities.

Data Privacy and Security (GDPR/HIPAA): IoDT generates
incredibly sensitive personal health data. Transmitting and
storing this data in the cloud creates significant cybersecurity
risks. Ensuring compliance with regulations like HIPAA (in the
US) and GDPR (in Europe) is paramount. Patients must have
complete trust that their data, including intimate details of their
daily habits, is secure and used ethically [60,61].

Clinical and Professional Challenges

The "Black Box" Problem: Many deep learning models,
particularly complex CNNSs, are often described as "black boxes."
It can be extremely difficult to understand why the model made
a specific prediction or diagnosis. This lack of interpretability is
a major barrier to clinical acceptance. A clinician cannot trust a
diagnosis they cannot explain to a patient or defend in a court
of law. The field of Explainable Al (XAI) is actively working
to create models that can provide a rationale for their decisions
(e.g., by generating a heatmap showing the specific pixels that
led to a "caries" diagnosis).

Clinical Validation and Workflow Integration: A model that
performs well in a research lab may not work in a busy clinical
practice. Rigorous prospective clinical trials are needed to
validate the real-world efficacy and safety of these tools.
Furthermore, these technologies must be seamlessly integrated
into existing Practice Management Software (PMS) and clinical
workflows. If using an Al tool adds extra steps or slows down
the clinician, it will not be adopted.

Legal and Ethical Responsibility: If an Al misses a diagnosis and
a patient comes to harm, who is liable? The dentist, who has final
responsibility? The hospital that purchased the software? The
company that developed the algorithm? Clear legal and ethical
frameworks are urgently needed [62-64].

Technological and Infrastructural Challenges
Computational Cost: Training state-of-the-art deep learning
models requires immense computational power (high-end
GPUs), which can be prohibitively expensive for all but the
largest institutions and tech companies. While running a pre-
trained model (inference) is less demanding, it still requires
robust IT infrastructure.

Interoperability: IoDT devices from different manufacturers must
be able to "speak the same language" and share data seamlessly.
A lack of common data standards and interoperability is a
major barrier to creating the holistic, multi-device patient view
described earlier [65].

Future Directions: The Next Frontier

Looking ahead, the convergence of Al, DL, and IoT in dentistry
will continue to deepen, leading to even more transformative
applications.

Multimodal AI

Future AI systems will not just analyze one type of data (like
an X-ray) but will seamlessly integrate and analyze multiple
data modalities simultaneously. A single model could take as
input a patient's CBCT scan, intraoral photos, genomic data,
salivary biomarker profile, and loDT brushing history to provide
a comprehensive health assessment and a highly personalized
treatment plan. This holistic approach truly embodies precision
dentistry [66].

Edge Al and Real-Time Analysis
Currently, most [oDT data is sent to the cloud for analysis.
With the advent of more powerful smartphone processors and
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specialized Al chips, much of this analysis will move to the
"edge" i.e., directly on the patient's smartphone or even on the
smart device itself.

Implications: This allows for instantaneous, real-time feedback.
A smart toothbrush could provide haptic feedback to correct
brushing technique the very moment a mistake is made, without
any cloud latency. It also enhances privac, as sensitive data never
has to leave the patient's device.

Generative Al in Dentistry

Beyond analysis and prediction, Al will be used for creation.
Generative models, a type of deep learning, can create new,
synthetic data. In dentistry, this could mean:

Generative Design: An Al could generate thousands of different
crown or bridge designs optimized for different criteria (e.g.,
strength, aesthetics, minimal tooth reduction) and present the
best options to the technician or dentist.

Creating Synthetic Patients: To overcome data scarcity and
privacy concerns, generative models could be used to create
realistic, anonymized synthetic patient data (X-rays, CBCT
scans, etc.) that can be used to train new Al models without
risking real patient data [67].

The Evolving Role of the Dentist

The rise of Al will not replace dentists, but it will profoundly
change their role. The dentist will evolve from being a primary
diagnostician and data interpreter to a "doctor-captain" a clinical
leader who oversees an Al-powered team. Their focus will
shift from the repetitive tasks of measurement and detection to
higher-level cognitive functions:

Interpretation and Validation: The dentist will review and
validate the Al's findings, using their clinical judgment to place
them in the context of the whole patient.

Complex Decision-Making: The dentist will handle complex,
multi-factorial decisions that require empathy, ethical reasoning,
and an understanding of the patient's unique life circumstances.

Patient Communication and Empathy: The uniquely human
aspects of care building trust, explaining complex information
with compassion, understanding patient fears and motivations
will become even more central to the dentist's role [68,69].

Conclusion

The integration of Deep Learning and the Internet of Things
is ushering in a new epoch for dentistry. This convergence is
far more than a simple technological upgrade; it represents
a fundamental shift in the paradigm of oral healthcare. By
providing powerful tools for objective, automated analysis of
complex diagnostic data and enabling a continuous stream of
real-world patient data, this synergy is dismantling the walls of
the traditional dental clinic. It promises a future where dentistry
is no longer reactive and episodic, but proactive, predictive,
and deeply personalized. While significant challenges related
to data, ethics, validation, and workflow integration remain,

the trajectory is clear. The dental practices of the future will be
intelligent, connected, and data-driven ecosystems, where Al
and IoDT work in concert to empower clinicians and engage
patients in a shared journey toward optimal, lifelong oral health.

References

1. BakiKoyuncu, Bahadir Ugur, Pejman Panahi (2013) Indoor
location determination by using RFIDs. International
Journal of Mobile and Adhoc Network (IIMAN) 3: 7-11.

2. Uras Panahi (2025) Redes AD: HOCApplications,
Challenges, Future Directions. Nosso Conhecimento
Editions.

3. Panahi P, Dehghan M (2008) Multipath Video
Transmission Over Ad Hoc Networks Using Layer Coding
and Video Caches. In ICEE2008, 16th Iranian Conference
on Electrical Engineering 50-55.

4. Uras Panahi (2025) DU. HOC A Networks: Applications.
Challenges, Future Directions. Scholars’ Press. ISBN:
978-363-9761702.

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

6. Omid Panahi (2011) Relevance between gingival
hyperplasia and leukemia. Int J Acad Res 3: 493-549.

7. Omid Panahi (2025) Secure IoT for Healthcare. European
Journal of Innovative Studies and Sustainability 1: 1-7.

8. Omid Panahi (2025) Deep Learning in Diagnostics.
Journal of Medical Discoveries 2: 1-6.

9. Omid Panahi (2024) Artificial Intelligence in Oral
Implantology, Its Applications, Impact and Challenges.
Advances in Dentistry & Oral Health 17: 1-4.

10. Omid Panahi (2024) Tele dentistry: Expanding Access
to Oral Healthcare. Journal of Dental Science Research
Reviews & Reports 6: 1-3.

11. Omid Panahi (2024) Empowering Dental Public Health:
Leveraging Artificial Intelligence for Improved Oral
Healthcare Access and Outcomes. JOJ Pub Health 9: 1-4.

12. Ad Hoc Networks: Applications, Challenges, Future
Directions — DU Panahi, Verlag Unser ..., 2025. ISBN:
978-620-8-72963-9.

13. Kevin Thamson, Omid Panahi (2025) Bridging the Gap:
Al as a Collaborative Tool Between Clinicians and
Researchers. J. of Bio Adv Sci Research 1: 1-08.

14. Omid Panahi (2025) Algorithmic Medicine. Journal of
Medical Discoveries 2: 1-6.

15. Omid Panahi (2025) The Future of Healthcare: Al, Public
Health and the Digital Revolution. Medical & Clinical
Case Reports Journal 3: 763-766.

16. Kevin Thamson, Omid Panahi (2025) Challenges and
Opportunities for Implementing Al in Clinical Trials.
Journal of Biomedical Advancement Scientific Research
1: 1-08.

17. Kevin Thamson, Omid Panahi (2025) Ethical
Considerations and Future Directions of Al in Dental
Health—care. Journal of Biomedical Advancement
Scientific Research 1: 1-07.

18. Kevin Thamson, Omid Panahi (2025) Bridging the Gap:
Al, Data Science, and Evidence-Based Dentistry. Journal
of Biomedical Advancement Scientific Research 1: 1-13.

J Dent Maxillofac Med, 2026, Vol 1, Issue 2.

Page: 6 of 8



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

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

Panahi O, Borhani S (2026) Intelligent Dentistry: A
Comprehensive Guide to Artificial Intelligence and
Robotics.

Omid Panahi, Sanaz Borhani (2026) Intelligent Dentistry:
A Comprehensive Guide to Artificial Intelligence and
Robotics.

Omid Panahi, Sanaz Borhani (2026) Intelligent Dentistry:
A Comprehensive Guide to Al and Robotics (1st ed.).
OmniScriptum Publishing Group.

Omid Panahi, Sanaz Borhani (2026) Intelligent Dentistry: A
Comprehensive Guide to Al and Robotics. OmniScriptum
Publishing Group.

Omid Panahi, Sanaz Borhani (2026) Intelligent Dentistry: A
Comprehensive Guide to Al and Robotics. OmniScriptum
Publishing Group.

Omid Panahi, Sanaz Borhani (2026) Intelligent Dentistry: A
Comprehensive Guide to Al and Robotics. OmniScriptum
Publishing Group.

Omid Panahi, Sanaz Borhani (2026) Intelligent Dentistry: A
Comprehensive Guide to Al and Robotics.

Omid Panahi (2025) Predictive Health in Communities:
Leveraging Al for Early Intervention and Prevention.
Annals of Community Medicine and Primary Health Care
3:1-5.

Artificial Intelligence in Dentistry, OUR CONOC, DO
Panahi, DF Esmaili, DS Kargarnezhad - 2024 - Mento
Publishing. ISBN

Artificial Intelligence in Dentistry, O. Panahi, D.F. Esmaili,
D.S. Kargarnezhad — 2024 — Unser Wissen Publishing.
ISBN.

Panahi DO. Dental Pulp Stem Cells.

Omid Panahi, Mohsen seyed arab, Kevin M Tamson
(2011) Gingival Hyperplasia & Relevance with Leukemia.
International Journal of Academic Research.

Omid Panahi, Sevil Farrokh Eslamlou, Masoumeh
Jabbarzadeh (2025) Digital Dentistry and Artificial
Intelligence.

Omid Panahi, Shabnam Dadkhah (2025) Artificial
Intelligence in Modern Dentistry.

Omid Panahi, Shabnam Dadkhah (2025) AI in Modern
Dentistry.

Omid Panahi, Sevil Farrokh Eslamlou, Masoumeh
Jabbarzadeh (2025) Digital Dentistry and Artificial
Intelligence (German Edition).

Omid Panahi, Faezeh Esmaeili, Sasan Kargarnezhad (2025)
Artificial Intelligence in Dentistry (Italian Edition).

Omid Panahi, Shabnam Dadkhah (2025) AI in Modern
Dentistry.

Omid Panahi, Masoumeh Jabbarzadeh, Sevil Farrokh
Eslamlou (2025) Digital Dentistry and Artificial Intelligence.
Omid Panahi, Masoumeh Jabbarzadeh, Sevil Farrokh
Eslamlou (2025) Odontoiatria digitale e intelligenza
artificiale (Polish Edition).

Omid Panahi, Masoumeh Jabbarzadeh, Sevil Farrokh
Eslamlou (2025) Digital Dentistry and Artificial Intelligence.
(French Edition)

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Omid Panahi,
Periodontium:
Management.
Omid Panahi, Shabnam Dadkhah (2025) Artificial
Intelligence in Modern Dentistry. (Italian Edition).

Omid Panahi (2021) Dental Pulp Stem Cells. Nuestro
Conocimiento Editions.

Omid Panahi, Shabnam Dadkhah (2025) AI in Modern
Dentistry.

Omid Panahi (2021) Dental Pulp Stem Cells. ISBN.
Kevin Thamson, Omid Panahi (2025) Challenges and
Opportunities for Implementing Al in Clinical Trials.
Journal of Biomedical Advancement Scientific Research
1: 1-08.

Kevin  Thamson, Omid Panahi (2025) Ethical
Considerations and Future Directions of AI in Dental
Healthcare. Journal of Biomedical Advancement Scientific
Research 1: 1-7.

Kevin Thamson, Omid Panahi (2025) Bridging the gap:
Al, data science, and evidence-based dentistry. Journal of
Biomedical Advancement Scientific Research 1: 1-7.
Kevin Thamson, Omid Panahi (2025) Bridging the gap: Al
as a collaborative tool between clinicians and researchers.
Journal of Biomedical Advancement Scientific Research 1:
1-8.

Omid Panahi, Shabnam Dadkhah (2025) Transforming
Dental Care: A Comprehensive Review of Al Technologies.
J Stoma Dent Res 3: 1-5.

Omid Panahi (2025) Predictive Health in Communities:
Leveraging Al for Early Intervention and Prevention.
Annals of Community Medicine and Primary Health Care
3:1-5.

Gholizadeh M, Panahi O (2021) Research system in
health management information systems. Sciencia Scripts
Publishing.

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

Omid Panahi, Faezeh Esmaeili, Sasan Kargarnezhad
(2024) Artificial Intelligence in Dentistry. Notre Savoir
Publishing Edition.

Samira Zarei, Omid Panahi, Nima Bahador (2019)
Antibacterial activity of aqueous extract of eucalyptus
camaldulensis against Vibrio harveyi (PTCC1755) and
Vibrio alginolyticus (MK641453. 1) ... - Saarbucken: LAP.
Omid Panahi, Sevil Farrokh, Amirreza Amirloo (2025)
Robotics in Implant Dentistry: Current Status and Future
Prospects. Scientific Archives of Dental Sciences 7: 55-60.
Samira Zarei, Omid Panahi (2019) Eucalyptus
camaldulensis Extract as a Preventive to the Vibriosis: in
Western White Shrimp (Litopenaeus vannamei) in Bushehr
Province. Scholars' Press.

Omid Panahi (2024) Empowering Dental Public Health:
Leveraging Artificial Intelligence for Improved Oral
Healthcare Access and Outcomes. Juniper Online Journal
of Public Health 9: 1-4.

Omid Panahi, M Gholizadeh (2021) The Research System
in Health Management Information Systems. SCIENCIA
SCRIPTS Publishing.

Sevil Farrokh Eslamlou (2025) The
Structure, Function, and Clinical

J Dent Maxillofac Med, 2026, Vol 1, Issue 2.

Page: 7 of 8



60. Omid Panahi (2025) Smart Implants: Integrating Sensors
and Data Analytics for Enhanced Patient Care. Dental 7: 22.

61. Omid Panahi (2025) Forging a Healthier Future Through
Responsible Al in Families and Communities. Archives of
Community and Family Medicine 8: 21-30.

62. Omid PANAHI, Fatmanur KETENCI CAY, Amirreza
Ghanbary (2023) Nano Technology, Regenerative Medicine
and, Tissue Bio-Engineering. Acta Scientific Dental
Sciences 7: 118-122.

63. Omid Panahi, Faezeh Esmacili, Sasan Kargarnezhad (2024)
Artificial Intelligence in Dentistry, Notre Savoir Publishing.

64. Omid Panahi, Sevil Farrokh Eslamlou (2025) Peridontium:
Structure, Function, and Clinical Management.

65. Omid Panahi (2025) Health in the Age of Al: A Family and
Community Focus. Archives of Community and Family
Medicine 8: 11-20.

66. Omid Panahi, Zahra Shahbazpour (2025) Healthcare
Reimagined: Al and the Future of Clinical Practice.
American Journal of Biomedical Science & Research 27:
946-952.

67. Omid Panahi, Shabnam Dadkhah (2025) AI in Modern
Dentistry, Scholars' Press Publisher.

68. Omid Panahi (2025) Robotic Surgery Powered by Al:
Precision and Automation in the Operating Room. SunText
Review of Medical & Clinical Research 6: 225.

69. Omid Panahi (2025) Smart Materials and Sensors:
Integrating Technology into Dental Restorations for Real-
Time Monitoring. Dentistry and Oral Health Care 2: 1-5.

Copyright: © 2026 Omid Panahi. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

J Dent Maxillofac Med, 2026, Vol 1, Issue 2. Page: 8 of 8



