ISSN: 2581-5989

PubMed - National Library of Medicine - ID: 101738774

International Journal of Dental Science and Innovative Research (1JDSIR)
IIDSIR : Dental Publication Service

Available Online at:www.ijdsir.com
Volume — 9, Issue — 2, March — 2026, Page No. : 188 — 190

Smart Orthodontics: Exploring the Promise and Pitfalls of Artificial Intelligence in Clinical Practice

Dr. Anisha Moka, Senior Resident, Department of Orthodontics, Government Dental College and Hospital, Afzalgunj,
Hyderabad, India

2Dr. Sai Sowjanya, Senior Resident, Department of Orthodontics, Government Dental College and Hospital, Afzalgunj,
Hyderabad, India

3Dr. Atika Ala Ansari, Senior Resident, Department of Orthodontics, Government Dental College and Hospital,
Afzalgunj, Hyderabad, India

*Dr. Chandulal Jadav, Professor and HOD, Department of Orthodontics, Government Dental College and Hospital,
Afzalgunj, Hyderabad, India

°Dr. Venkata Ramana lrukulla, Associate Professor, Department of Orthodontics, Government Dental College and
Hospital, Afzalgunj, Hyderabad, India

Corresponding Author: Dr. Anisha Moka, Senior Resident, Department of Orthodontics, Government Dental College
and Hospital, Afzalgunj, Hyderabad, India

Citation of this Article: Dr. Anisha Moka, Dr. Sai Sowjanya, Dr. Atika Ala Ansari, Dr. Chandulal Jadav, Dr. Venkata
Ramana Irukulla, “Smart Orthodontics: Exploring the Promise and Pitfalls of Artificial Intelligence in Clinical Practice”,
IJDSIR- March — 2026, Volume — 9, Issue — 2, P. No. 188 — 190.

Copyright: © 2026, Dr. Anisha Moka, et al. This is an open access journal and article distributed under the terms of the
creative common’s attribution non-commercial License. Which allows others to remix, tweak, and build upon the work
non-commercially, as long as appropriate credit is given, and the new creations are licensed under the identical terms.
Type of Publication: Review Article

Conflicts of Interest: Nil

Abstract

Artificial intelligence (Al) is rapidly transforming the
field of orthodontics by enhancing diagnostic precision,
treatment planning, and patient management. With the
integration of machine learning, deep learning, and

computer vision, orthodontic practice has become more

Keywords: Artificial intelligence, orthodontics, machine
learning, diagnosis, treatment planning, digital dentistry
Introduction

Artificial intelligence (Al) refers to the simulation of
human intelligence in machines programmed to think,

learn, and make decisions. In orthodontics, Al has

efficient and data-driven. However, despite its gained prominence due to advancements in digital
advantages, Al also presents certain limitations and imaging, big data, and computational power.2 Al
ethical concerns. This article reviews the applications, applications range from automated cephalometric

advantages, and disadvantages of Al in orthodontics,
providing a balanced perspective for clinicians and

researchers.

analysis to predictive treatment outcomes and aligner

therapy planning.
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Orthodontics, being a highly diagnostic and planning-
intensive specialty, benefits significantly from Al
technologies. However, its adoption must be critically
evaluated considering both its strengths and limitations.
Discussion

The integration of Al into orthodontics represents a
paradigm shift toward digital and precision-based care.
While Al enhances efficiency and accuracy, it should be
considered an adjunct rather than a replacement for
clinical expertise. Future developments in Al are
expected to further refine diagnostic tools and treatment
outcomes.

However, ethical considerations, data security, and the
need for standardized protocols must be addressed before
should

evaluate Al tools and ensure they complement, rather

widespread adoption. Clinicians critically
than compromise, patient care.

Applications of Artificial Intelligence in Orthodontics
1. Diagnosis and Treatment Planning

Al-powered software can analyze radiographs,
photographs, and 3D scans to identify malocclusion,
skeletal discrepancies, and growth patterns.® Automated
cephalometric landmark detection reduces human error
and saves time.

2. Growth Prediction

Machine learning algorithms can predict craniofacial
growth patterns, aiding in early intervention and timing
of treatment.*

3. Aligner Therapy

Al is widely used in clear aligner systems for treatment
simulation and staging of tooth movement, improving
predictability and efficiency.®

4. Treatment Monitoring

Remote monitoring systems using Al allow orthodontists
to track patient progress, reducing the need for frequent

in-office visits.®
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5. Clinical Decision Support

Al systems assist clinicians in selecting appropriate
treatment modalities based on large datasets and
evidence-based outcomes.”

Advantages of Artificial Intelligence in Orthodontics
1. Improved Accuracy

Al reduces human errors in diagnosis and landmark
identification, increasing precision.®

2. Time Efficiency

Automated processes significantly reduce the time
required for analysis and treatment planning.

3. Predictability

Al enhances treatment predictability by analyzing vast
datasets and identifying patterns.

4. Personalized Treatment

Al enables customized treatment plans based on
individual patient characteristics.

5. Enhanced Patient Communication

Visual simulations help patients better understand
treatment outcomes, improving compliance.
Disadvantages of  Artificial
Orthodontics

1. High Initial Cost

Implementation of Al technology requires significant

Intelligence  in

financial investment in software and equipment.®

2. Dependence on Data Quality

Al systems rely heavily on the quality and quantity of
data; inaccurate data can lead to incorrect predictions.

3. Lack of Clinical Judgment

Al cannot fully replace the experience and intuition of an
orthodontist.

4. Ethical and Legal Issues

Concerns regarding data privacy, security, and medico-

legal responsibility remain significant. '
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5. Learning Curve
Adoption of Al requires training and adaptation, which
may be challenging for some practitioners.
Conclusion
Acrtificial intelligence has revolutionized orthodontics by
improving diagnostic capabilities, treatment planning,
and patient management. Despite its numerous
advantages, challenges such as cost, ethical concerns, and
reliance on data must be carefully managed. A balanced
integration of Al with clinical expertise will ensure
optimal patient outcomes and advancement of the
specialty.
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High-performance medicine: The

1. Al = Artificial Intelligence
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