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Abstract

This review explores the transformative role of Artificial Intelligence (Al) in periodontal disease treatment, emphasizing its synergy with patient record
maintenance, risk assessment, and prediction tools. Al-driven systems enhance the accuracy of diagnosing and monitoring periodontal diseases, enabling early
detection and screening at an early stage. The integration of Al facilitates periodontal education, tailoring preventive strategies to individual patient profiles
which are Al integrated. By analysing vast datasets, Al models can predict disease progression and treatment outcomes, thus optimizing patient care in
periodontal disease. Additionally, Al's application in periodontal research accelerates the discovery of novel diagnostic markers and therapeutic targets. This
review highlights how Al not only improves clinical decision-making but also revolutionizes periodontal research and education, leading to more effective,
personalized, and evidence-based periodontal care.
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in periodontology. Additionally, it discusses the challenges
) ) and ethical considerations associated with integrating Al into
The field of periodontology has undergone numerous cjinjcal practice, emphasizing the importance of maintaining

advancements over the past few years, yet many challenges a balance between technological advancements and
are faced related to diagnostic precision, treatment — hersonalized patient care.

predictability, and patient-specific care associated with it.
With the rapid development of artificial intelligence (Al)  1.1. Role of Al in periodontal diagnostics
technologies, dentistry is witnessing a transformative shift,
offering tools that enhance clinical efficiency, improves
diagnostic  precision and treatment outcomes.! Al
applications including machine learning algorithms, image
recognition systems, and predictive analytics are proving to
be crucial in providing information to treat and understand
the complexities of periodontal care.?

1. Introduction

Al-powered tools, particularly those exercising machine
learning and deep learning algorithms, have demonstrated
remarkable accuracy in diagnosing periodontal disease.
Radiographic analysis is a keystone of periodontal
diagnostics, benefits from Al’s ability to detect small changes
in bone density and identify periodontal pockets that may be
overlooked by the human eye or while examining manually.
This review aims to explore the evolving integration of ~ Additionally, Al systems analyse clinical data of patients,
Al in periodontal treatment, focusing on its role in diagnosis, ~ Including probing depths and attachment loss, to assess
treatment planning, and post-treatment monitoring. By  disease progression and severity.®
examining the synergy between Al-driven innovations and
traditional clinical approaches, this article highlights the
potential of Al to bridge gaps in patient management, Al enables dental surgeons to design subjective treatment
optimize treatment outcomes, and pave the way foranewera  plans for patients based on comprehensive data analysis. By

1.2. Personalized treatment planning
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incorporating patient-specific factors such as genetic
predisposition, lifestyle habits, and medical history, Al
systems recommend suitable interventions as per the case.
These plans ensure optimal outcomes and reduce the risk of
overtreatment or unnecessary procedures and hence reduces
the treatment time. The process begins with Al analysing a
vast range of data sources, from diagnostic images and
clinical measurements to patient-reported information. For
instance, genetic testing results can reveal susceptibility to
periodontal diseases, while environmental factors like
smoking, diet, and stress levels offer additional burden. By
synthesizing this data, Al creates a detailed profile of each
patient’s associated risk factors and specific needs. Al-based
treatment planning in periodontal disease also prioritizes
predictive analytics. By modelling potential disease
progression, these systems help periodontist identify the most
effective intercession whether it’s non-surgical procedures
like scaling and root planning, or more advanced options such
as guided tissue regeneration, periodontal flap surgery.
Additionally, Al can recommend preventive measures as per
each patient’s need, such as changes in oral hygiene routines
or dietary adjustments if required.*

Moreover, Al supports continuous editing and
modifications in treatment plans. As new data becomes
available after follow-up visits or wearable devices that
monitor oral health Al systems adapt recommendations to
ensure the care plan evolves with the patient’s present status
of disease in oral cavity. These adaptable strategies
encourage greater precision, predictability and adaptability in
periodontal treatment care. It minimizes the risk of
unnecessary interventions while using resources providing
more efficient and patient-centred care.

2. Al-Assisted Procedures

Al-assisted procedures are redeveloped the precision and
efficiency of periodontal treatments. Advanced robotics and
navigation systems, operated by Al, play an important role in
supporting dental professionals during complex periodontal
or dental procedures. These technologies ensure greater
accuracy in tasks such as scaling, root planning, and
periodontal surgeries, minimizing the likelihood of human
associated error. Robotic-assisted surgeries, for instance,
enable precise manipulation of instruments and tissues,
reducing the invasiveness of procedures and enhancing
patient recovery times at a times. These systems can be
scheduled to follow preset protocols while adapting to real-
time feedback, ensuring that treatments align closely with the
patient’s unique anatomical features.®

By inspecting live data, such as patient vitals and
procedural metrics, Al provides actionable insights that guide
clinicians and periodontist in making informed decisions
associated to treatments. For example, during regenerative
procedures, Al can assist in determining the optimal
placement of graft materials to promote healing and tissue
regeneration in defects.

Al-driven imaging improves enhance visualization,
allowing clinicians to identify and address problem areas and
deep bone defect more effectively. Augmented reality (AR)
tools, powered by Al, overlay diagnostic information directly
onto the surgical field, offering an easy-to-follow guide for
periodontist and clinicians. These advancements not only
improve clinical outcomes but also elevate the overall patient
experience related to treatment procedures. By reducing
treatment times and improving procedural accuracy, Al-
assisted procedures contribute to safer, more predictable, and
less invasive periodontal care in patient with specific
treatment needs.®

2.1. Post-treatment monitoring and maintenance

Al plays an important role in post-treatment monitoring and
maintenance by ensuring long-term periodontal health in
previously treated patient. Digital platforms incorporated
with Al algorithms analysis patient data from follow-up visits
to track healing progress of the tissues and identify early
signs of disease recurrence if any. By monitoring changes in
periodontal pockets depth, tissue health, and bone density
around teeth, these systems alert clinicians to potential issues
before they become severe and prognosis worsens which is
good part.

Wearable devices and mobile applications integrated
with Al further increases the outcomes of post-treatment care
following periodontal treatment as patients themselves can
monitor their health. These tools assist in monitoring daily
oral hygiene habits, such as brushing frequency and
technique, and provide personalized feedback to improve
routine patient follows. For instance, apps incorporating Al
can detect missed areas during brushing depending on
presence of biofilm and suggest improvements, promoting
better maintenance of periodontal health in that area by
alerting timely to the patient.”

Al also aids in patient compliance by sending reminder
messages for routine check-ups, medication schedules, and
oral hygiene practices to patients enroll. Virtual assistants
offer real-time support, addressing common problems and
encouraging adherence to prescribed treatment and
maintenance protocols. This proactive approach ensures
patients are engaged in their maintenance and reduces the risk
of disease recurrence once treatment is completed. By
combining continuous monitoring, personalized feedback,
and proactive engagement, Al revolutionizes post-treatment
maintenance, helping patients achieve and sustain optimal
periodontal health and oral hygiene in long term.

2.2. Enhancing patient engagement

Al significantly enhances patient engagement by promoting
better communication, education, and acceptance. Through
Al-powered chat bots and virtual assistants, patients can
access instant support for common queries, such as post-
procedure care instructions or tips related to oral hygiene.
These tools provide personalized advice based on the
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patient’s treatment history and current needs, making
information more accessible and appropriate conformance.®

Al-driven platforms also assist adherence to treatment
plans. Automated reminders for appointments, medication
schedules, and daily oral hygiene practices help patients stay
consistent with their oral hygiene maintenance routines.
Educational tools powered by Al play an important role in
improving patient awareness related to oral health awareness.
By simplifying complex dental concepts, these tools
empower patients to take an active role in their oral health
maintenance schedules. Moreover, Al personalizes the
patient experience by adapting its communication style and
recommendations to individual patients need. This
customised approach fosters trust and encourages a
collaborative relationship between patients and dentist.®

2.3. Challenges and limitations of Al in periodontal
treatment

The integration of Al into periodontal treatment presents
various challenges. Cost factor and the need for sophisticated
infrastructure can limit accessibility, especially in resource-
constrained areas. Compatibility issues with clinical systems
available further complicate adoption. Ensuring data security
and privacy is another critical concern, requiring robust
regulatory frameworks to maintain trust amongst patient and
dentist. Additionally, the reliability on high-quality,
annotated datasets for Al training can hinder scalability, as
such data is not always readily available for use. Addressing
these barriers is essential for widespread and equitable
adoption of Al in periodontal treatment.*°

3. Future Directions of Al in Periodontal Treatment

The future of Al in periodontal treatment plays important
role, driven by advancements in machine learning, big data
analytics, and integration with emerging technologies. One
key direction is the development of more sophisticated
algorithms capable of assessing the increasingly complex
datasets. These algorithms will enhance diagnostic accuracy
and allow for even more personalized treatment strategies in
periodontal disease care.!

Integration with wearable health technologies and
Internet of Things (IoT) devices is another optimistic area
developing in this area. Devices capable of monitoring oral
health in real-time, such as sensors that detect pH levels or
biomarkers in saliva, could provide important data for
preventive care and early intervention useful in periodontal
care. Telemedicine platforms with Al incorporation are set to
revolutionize access to periodontal expertise.’> Remote
consultations, supported by Al-incorporated diagnostic tools,
will bridge gaps in care for patients in remote areas where
healthcare is difficult to reach which facilitate seamless
collaboration between general dentists and specialists,
ensuring continuity of care.

The integration of Al with regenerative medicine
techniques, such as tissue engineering and biomaterials,
holds potential for innovative treatment approaches in
periodontal treatment options. Al-guided research can
accelerate the development of advanced therapies tailored to
individual patients. Ongoing collaboration  between
researchers, clinicians, and technology developers is vital to
explore this side of technology. Addressing ethical concerns,
ensuring data privacy, and making Al technologies cost-
effective and accessible will be critical in shaping the future
of periodontal care in periodontitis patients.*3

4, Discussion

Artificial Intelligence (Al) is transforming periodontal
treatment by improving diagnostics, treatment planning, and
patient centred. Al-powered imaging tools examines dental
radiographs and intraoral scans with high precision, enabling
early detection of periodontal diseases, such as bone loss and
pocket depth issues. Machine learning algorithms also helps
in assessing risk factors, including lifestyle, genetics, and
medical history, to predict disease susceptibility.!* Al
enhances treatment planning by integrating diagnostic data to
create personalized care plans. It supports procedures like
scaling and root planning through robotics and navigation
systems, ensuring higher accuracy and better clinical
outcomes. Post-treatment, Al systems monitor periodontal
health by analysing changes over time, enabling proactive
management. Patient engagement is another key area where
Al excels. Chat bots and virtual assistants provide education
on oral hygiene, send appointment reminders, and improve
adherence to maintenance protocols. Moreover, Al-powered
wearable devices and apps monitor daily habits, promoting
preventive care. Despite its benefits, challenges remain. High
implementation costs and the need for seamless integration
with existing systems can limit accessibility. Additionally,
data privacy concerns require strict adherence to
regulations.®

5. Conclusion

The integration of Artificial Intelligence (Al) into periodontal
treatment options represents a paradigm shift in dental
healthcare, offering unprecedented improvements in patient
care and clinical outcomes for patients. Al helps in
maintaining patient record, ensuring accuracy and
accessibility, while its predictive capabilities in risk
assessment allow for early intervention and personalized
treatment strategies in periodontal disease diagnosed
patients. As Al continues to evolve over the time, its synergy
with periodontal treatment will drive more innovative,
efficient, and patient-centred care, ultimately transforming
the landscape of periodontology.
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