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 — 7, Issue — 6, November — 2024, Page No. : 04 - 08

Optimizing Radiation Safety in Dentistry: Best Practices and Regulatory Insights

!Dr. Shadaan Tabassum, Post graduate, SVS Institute of Dental Sciences.

2Dr. Deepa Rai, Dental Officer, ECHS polyclinic, Jaunpur U.P.

3Dr. Sushil Kumar, BDS, Manav Rachna Dental College, Faridabad.

*Dr. Dr. Vaibhav Jagannathrao Salunke, MDS Oral Medicine and Radiology, Dentist, (NOHP) Latur, Deshmukh Dental
Clinic Latur.

°Dr. Divanshi, BDS, SGT Dental College, Chandu-Bhudhera, Gurugram.

®Dr. Anant Mishra, Post graduate student, Army Dental College of Dental Sciences, Secunderabad, Telangana.
Corresponding Author: Dr. Shadaan Tabassum, Post graduate, SVS Institute of Dental Sciences.

Citation of this Article: Dr. Shadaan Tabassum, Dr. Deepa Rai, Dr. Sushil Kumar, Dr. Dr. Vaibhav Jagannathrao
Salunke, Dr. Divanshi, Dr. Anant Mishra, “Successful Management of Symptomatic Irreversible Pulpitis with Single-
Visit Endodontics: A Case Series”, IJDSIR- November — 2024, Volume —7, Issue - 6, P. No. 04 — 08.

Copyright: © 2024, Dr. Shadaan Tabassum, 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: Original Research Article

Conflicts of Interest: Nil

Abstract

Radiation safety in dentistry is essential to protect both
patients and practitioners from the risks associated with
ionizing radiation. This review discusses best practices
for minimizing radiation exposure, such as adhering to
the ALARA principle,
techniques, and employing protective equipment. It also

utilizing dose optimization

highlights the importance of equipment maintenance,
staff training, and compliance with international and
national regulatory standards. Emerging innovations,
including artificial intelligence and advanced imaging
technologies, offer promising avenues for enhancing
safety. By dental

implementing these strategies,

professionals can improve radiation safety while

maintaining diagnostic accuracy.

Keywords: Dental radiography, radiation safety,
ALARA principle, dose optimization, regulatory
compliance, dental imaging, cone-beam computed

tomography (CBCT), protective equipment, radiation
exposure, radiation protection.

Introduction

Dental radiography is indispensable for accurate
diagnosis, treatment planning, and monitoring of oral
health conditions. However, the ionizing radiation
emitted by dental radiographic devices poses a potential
risk to both patients and practitioners. Given that dental
radiography is one of the most frequently performed
radiographic procedures globally, optimizing radiation
safety is essential. With advancements in technology,

there are now enhanced methods and protocols to reduce
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exposure while maintaining diagnostic quality. This

article aims to provide a comprehensive review of best

practices and regulatory insights for radiation safety in

dentistry. (1-3)

Overview of Radiation in Dentistry

Types of Dental Radiographic Procedures*®

The most common forms of dental radiography include:

e Intraoral radiography (bitewing, periapical, and
occlusal): Used for detailed imaging of individual
teeth and surrounding tissues.

e Panoramic radiography: Offers a broad view of
the mouth, including the teeth, jaws, and
surrounding structures.

e Cone-beam computed tomography (CBCT):

Provides three-dimensional imaging and is

increasingly used in dental implant planning,
orthodontics, and endodontics.

Radiation Doses in Dental Imaging

Radiation doses in dental imaging are generally low

compared to other diagnostic imaging, yet frequent or

improper use can lead to cumulative exposure risks.

Understanding dose levels associated with each modality

enables practitioners to make informed decisions and

choose the safest imaging options.

Best Practices for Radiation Safety in Dentistry

1. The ALARA Principle’®

The ALARA (As Low As Reasonably Achievable)

principle is a cornerstone in radiation safety. It

emphasizes radiation

minimizing exposure by

optimizing imaging techniques, equipment, and

protective measures. In practice, the ALARA principle

includes

e Optimizing exposure settings based on patient
needs, age, and body size.

e Positioning devices and patient correctly to avoid

retakes.
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e Using shielding (e.g., lead aprons and thyroid
collars) for patients and staff when necessary.

2. Dose Optimization Techniques %

Advancements in radiographic technology have

introduced dose-reducing features. Best practices for

dose optimization include:

o Digital Radiography: Digital sensors generally
require less radiation than traditional film-based
radiography. Additionally, digital systems allow for
immediate image quality assessment, reducing the
need for retakes.

e Rectangular Collimation: Rectangular collimators
limit the radiation beam to the size of the image
receptor, thereby reducing unnecessary radiation
exposure to surrounding tissues.

e High kVp Technique: Higher kilovoltage peak
(kVp) settings can reduce skin dose by penetrating
tissues more effectively, thus reducing overall
exposure time.

3. Protective Equipment 12

Dental professionals should utilize protective equipment

to safeguard patients and themselves:

e Lead Aprons and Thyroid Collars: Although not
always mandatory, these shields can provide
additional protection, especially in high-exposure or
repeated imaging scenarios.

e Operator Barriers and Distancing: Technicians
should stand behind protective barriers or maintain a
safe distance, as per inverse square law principles, to
minimize radiation exposure.

4. Training and Continuous Education **

Ensuring that dental staff are trained in radiation safety

protocols is crucial for minimizing exposure risks.

Regular training in radiation physics, safety measures,

and regulatory compliance enhances staff awareness and

adherence to best practices.
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5. Equipment Maintenance and Quality Control**

Regular maintenance and calibration of radiographic

equipment are essential for safety and image quality.

Quality control programs help in detecting potential

issues with equipment that could lead to unnecessary

radiation exposure.

Regulatory Guidelines for Radiation Safety in

Dentistry

1. International Guidelines®

Global authorities, such as the International Commission

on Radiological Protection (ICRP) and the International

Atomic Energy Agency (IAEA), provide frameworks for

radiation safety. The ICRP guidelines recommend dose

limits and establish principles for protecting patients and
occupational workers.

2. National and Local Regulations®!’

Most countries have specific regulations that dental

practices must adhere to for radiation safety:

e Dose Limits for Occupational Exposure:
Guidelines often set maximum exposure limits for
dental staff, usually in the range of 20 mSv per year
averaged over defined periods.

o Radiation Safety Training Requirements: Many
regulatory bodies mandate initial and periodic
training for dental professionals in radiation
protection.

e Inspection and Certification of Equipment:
Regular inspections and certifications ensure that
dental X-ray devices meet safety standards and
operate within acceptable dose limits.

3. Record-Keeping and Compliance Audits'®

Compliance with regulations often requires proper

documentation of radiation usage, exposure levels, and

staff training records. Regular audits ensure that
practices align with safety standards and adapt to

changes in regulatory policies.

[
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Emerging Innovations in Radiation Safety 1%2°

1. Artificial Intelligence (Al) in Dose Reduction

Al-assisted imaging allows for dose reduction by

enhancing image quality at lower exposure levels. This

technology is gaining traction in dental CBCT, where
image reconstruction algorithms reduce the need for high
radiation doses.

2. 3D Imaging Advances

Recent advancements in CBCT enable higher image

resolution at reduced radiation doses, benefiting

specialties that rely on precise imaging, such as
implantology and endodontics.

3. Wearable Dosimetry

Wearable dosimeters for dental staff allow for real-time

monitoring of exposure levels. These devices can alert

staff when exposure levels approach recommended
limits, enhancing safety awareness.

Challenges and Future Directions?2

While considerable progress has been made in radiation

safety, challenges remain:

¢ Balancing Diagnostic Quality with Safety:
Advances in technology must be balanced with
ensuring that image quality is not compromised in
the pursuit of lower doses.

e Cost of Equipment Upgrades: The cost of digital
radiography and CBCT systems may be prohibitive
for smaller practices.

e Need for Uniform Regulations: Variation in
radiation safety standards across regions complicates
compliance for multinational dental practices.

Conclusion

Optimizing radiation safety in dentistry requires a

commitment to best practices, continuous education, and

compliance with evolving regulatory standards. Through
the adoption of advanced technologies, adherence to the

ALARA principle, and dental

regular training,
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professionals can minimize radiation exposure while

providing high-quality care. Enhanced collaboration

between regulatory bodies and dental practices will be

essential in establishing standardized safety protocols

and fostering a culture of radiation protection in

dentistry.
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