REVIEW ARTICLE

International Journal of Development Research

Available online at http://www.journalijdr.com

IJDR

DREIGRTERESEHFCH

LJDR B

Vol. 10, Issue, 08, pp. 39482-39486, August, 2020
https://doi.org/10.37118/ijdr.27411.08.2020

OPEN ACCESS

IMPROVING ORAL HEALTHCARE: THE ROLE OF RADIOGRAPHY IN NURSING

AND DENTISTRY

*Noor Falahalenezi, Hanady Farhanaldidab, Haya Knaider Alruwaili

and Abdullah Salim Alanazi

Ministry of National Guard Health Affairs, Saudi Arabia

ARTICLE INFO

ABSTRACT

Article History:

Received 14" May 2020

Received in revised form

03" June 2020

Accepted 09™ July 2020
Published online 30™ August 2020

Key Words:

Oral Healthcare, Dental Radiography, Nursing,
Dentistry, Digital Imaging, Preventive Dentistry,
Radiographic Technology, Patient Safety,

Early Detection, Health Innovations.

*Corresponding author:
Noor Falahalenezi

In the realm of oral healthcare, radiography plays a pivotal role, offering crucial insights for both
nursing and dentistry professionals. This article delves into the multifaceted aspects of
radiographic technology and its impact on the improvement of oral health services. Initially, it
provides a historical perspective, tracing the evolution of radiographic techniques in the dental
field. It then explores the current practices in dental radiography, highlighting the various types of
radiographs and their applications in diagnosis and treatment planning.A significant focus is
placed on the role of nursing in oral healthcare, particularly in the administration and
interpretation of dental radiographs. The article underscores the need for specialized training for
nurses in this area, reflecting on their growing responsibilities in dental care settings.
Advancements in radiographic technology are thoroughly examined, emphasizing the shift
towards digital imaging and its benefits in terms of efficiency, accuracy, and patient safety.The
article also addresses the critical role of radiography in preventive dentistry, illustrating how early
detection of dental issues can lead to more effective interventions. Challenges such as radiation
safety and accessibility are discussed, alongside potential solutions. Looking forward, the article
speculates on future trends and emerging research in the field, concluding with the integral role of
radiography in bridging the gap between nursing and dental care for enhanced oral health
outcomes.
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INTRODUCTION

These methods are integral in diagnosing common oral health issues,
from caries and periodontal disease to more complex conditions like
impacted teeth and jaw abnormalities (Institute of Medicine, 1995).

The enhancement of oral healthcare is a critical component of overall
health and well-being, with radiography playing an instrumental role
in this domain. In both nursing and dentistry, radiographic technology
has evolved significantly, providing essential diagnostic tools that aid
in the effective treatment of dental diseases. The integration of
radiographic practices in these fields has led to improved patient
outcomes and has become a cornerstone in dental care and education.
The historical significance of radiography in dentistry can be traced
back to the early 20th century, shortly after Roentgen’s discovery of
X-rays. Dental professionals quickly recognized the potential of this
technology for visualizing internal structures of the teeth and jaws,
revolutionizing diagnostic capabilities (Shah et al., 2014). Over the
years, advancements in radiographic techniques have continually
enhanced the precision and safety of dental imaging. Contemporary
dental radiography encompasses a variety of techniques, including
intraoral and extraoral imaging.

The detailed imagery provided by these techniques facilitates accurate
diagnosis and effective treatment planning, underscoring their
indispensability in modern dentistry. Nursing professionals, too, play
a vital role in oral healthcare. Their involvement extends beyond
traditional nursing duties, incorporating aspects of dental care,
particularly in settings like long-term care facilities where residents
may have limited access to dental professionals (Ira, 2011). Nurses
are increasingly involved in the administration and interpretation of
dental radiographs, necessitating specialized training and a thorough
understanding of oral anatomy and radiographic techniques. The
advent of digital imaging has further transformed dental radiography,
offering advantages such as reduced radiation exposure, immediate
image availability, and enhanced image quality. These improvements
not only benefit patient safety but also facilitate more efficient
workflow in dental practices (Tanay Dubey, 2019). Despite these
advancements, challenges remain, particularly in terms of radiation
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safety, accessibility, and affordability of dental radiographic services.
Addressing these challenges is crucial for ensuring that the benefits of
dental radiography are widely accessible, contributing to the
overarching goal of improving oral healthcare. This article aims to
explore the dynamic relationship between radiography, nursing, and
dentistry, examining historical developments, current practices, and
future trends. It highlights the critical role of radiographic technology
in enhancing oral healthcare and the collaborative efforts needed
across various healthcare disciplines to achieve this goal.

Historical Perspective: The use of radiography in oral healthcare
marks a significant evolution in both nursing and dentistry, tracing
back over a century to the pioneering days of X-ray technology. The
discovery of X-rays by Wilhelm Conrad Roentgen in 1895 laid the
groundwork for radiographic techniques in medicine and soon after,
in dentistry (Wilson, 2017). The first dental X-ray was taken by Dr.
Otto Walkhoff in 1896, just a year after Roentgen's discovery,
showcasing the rapid adoption of this new technology in dentistry. In
the early 20th century, dental radiography primarily relied on long
exposure times and rudimentary equipment, posing challenges in
terms of image clarity and patient safety (Hwang, 2018). Despite
these limitations, the ability to view the internal structure of teeth and
supporting bone revolutionized dental diagnostics and treatment
planning. The development of the Coolidge tube in 1913 was a
landmark in radiographic history, as it provided a more reliable and
controllable source of X-rays, significantly improving image quality
and reducing exposure time (Madarati, 2020). This advancement was
pivotal in making dental radiography a routine part of oral healthcare.
In nursing, the role of radiography evolved differently. Initially,
nurses played a minimal role in the administration and interpretation
of radiographs. However, as the field of nursing expanded and
diversified, particularly in the mid-20th century, nurses began to play
a more active role in radiographic procedures, especially in settings
lacking specialized dental care (Dagnew, 2020). The latter half of the
20th century witnessed several technological advancements in
radiography. The introduction of panoramic radiography in the 1960s
offered a comprehensive view of the dental arches and surrounding
structures, becoming an essential tool in oral health assessment [9].
Additionally, the shift from film to digital radiography in the late 20th
century marked a significant leap, enhancing image quality, reducing
radiation exposure, and streamlining the workflow in dental practices.
These historical advancements reflect the dynamic and evolving
nature of radiography in oral healthcare. Each technological leap
brought with it improved diagnostic capabilities, enhanced patient
safety, and a deeper integration of radiography into routine dental and
nursing practices.

Current Practices in Dental Radiography: Dental radiography, an
essential component of modern dental practice, has evolved
significantly over the years, incorporating advanced technologies and
techniques to provide accurate diagnoses and effective treatment
planning. Intraoral radiography remains a staple in dental imaging.
The primary types include periapical, bitewing, and occlusal
radiographs. Periapical radiographs offer a complete view of the tooth
from the crown to the root, essential for detecting apical pathology,
assessing root canal morphology, and diagnosing periodontal disease
(Shah, 2014). Bitewing radiographs are crucial for detecting
interproximal caries and evaluating the bone level in periodontal
disease (Sato, 2020). Occlusal radiographs, though less common,
provide a broad view of the dental arches and are particularly useful
in assessing the presence of supernumerary teeth, pathologies, and
developmental anomalies. Panoramic radiography, a mainstay of
extraoral imaging, offers a comprehensive view of the oral cavity,
including teeth, temporomandibular joints, and maxillofacial
structures. It's particularly useful in orthodontics, assessment of
impacted teeth, and diagnosis of large pathologies. Cone Beam
Computed Tomography (CBCT), offers three-dimensional imaging,
providing invaluable details for implant planning, complex
endodontic cases, and orthodontic assessments (Abdelkarim, Ahmad,
2019). The transition to digital radiography has revolutionized dental
imaging. Digital systems reduce radiation exposure, offer instant
image availability, and provide superior image quality.

They also facilitate electronic storage and sharing of images,
enhancing interdisciplinary communication (Quinn, 2019). Software
associated with digital radiography allows for image enhancements,
aiding in more accurate diagnoses. Interpreting dental radiographs is a
critical skill. It involves identifying dental caries, periodontal
diseases, and less common conditions like cysts, tumors, and systemic
diseases manifesting in the jaws. Continuous education is essential for
practitioners to remain updated on diagnostic criteria and
radiographic (ESR, 2019). Adherence to radiation safety principles is
crucial. The ALARA principle guides the use of radiography in
dentistry, advocating for minimal radiation exposure. Protective
measures, such as lead aprons and thyroid collars, are commonly
used, and the lower radiation requirements of digital radiography
further contribute to patient safety. The ethical and legal aspects of
radiography are vital. Radiographs should only be taken when
necessary, with informed consent from patients. Compliance with
regulations regarding radiographic procedures and data protection is
also essential (ESR, 2019). Current practices in dental radiography
reflect a field that is continually evolving, driven by technological
advancements and a commitment to patient care. As radiographic
technology advances, it is likely to further enhance diagnostic
capabilities, improve patient experiences, and streamline dental
practice operations.

The Role of Nursing in Oral Healthcare and Radiography:
Nursing's contribution to oral healthcare, particularly in the context of
radiography, is both significant and multifaceted. Historically, nurses
have played a supporting role in dental care, primarily in settings like
hospitals and long-term care facilities. However, the expansion of
their responsibilities in recent years has seen them become integral to
the delivery of comprehensive oral healthcare, including radiographic
practices. The involvement of nurses in dental radiography is rooted
in their foundational role in patient care. Nurses often serve as the
first point of contact for patients experiencing oral health issues,
especially in multidisciplinary healthcare settings. Their ability to
recognize symptoms that warrant radiographic examination is crucial
for timely and accurate diagnoses (Claessens, 2015). In many
healthcare environments, particularly those with limited access to
dental professionals, nurses are responsible for the initial assessment
of oral health conditions. They are trained to identify signs of dental
decay, gum disease, and other oral health issues that may require
further investigation through radiographic imaging (Delta Dental
Plans Association, 2020). The expanding role of nurses in oral
radiography also involves direct engagement with radiographic
technology. With appropriate training, nurses can perform certain
types of dental X-rays, interpret basic findings, and play a vital role in
educating patients about the importance of oral health and the
relevance of radiographic (Dental Nursing, 2014). This expanded
scope of practice not only enhances patient care but also contributes
to the efficiency and effectiveness of the healthcare team. In addition
to clinical responsibilities, nurses are also instrumental in advocating
for patient safety in radiography. They ensure adherence to radiation
safety protocols and educate patients about the risks and benefits of
radiographic procedures. This role is particularly vital in pediatric and
geriatric care, where patients may be more vulnerable to the effects of
radiation (Kishore, 2014).

Nurses' contribution extends beyond the clinical setting into research
and policy-making. Nursing research in oral healthcare often focuses
on improving patient outcomes, optimizing radiographic practices,
and enhancing the integration of dental care in general healthcare
(Kishore, 2014). Nurses also contribute to the development of policies
and guidelines that govern the use of radiography in dental care,
ensuring that these practices align with broader health care standards
and patient safety protocols. In summary, the role of nursing in oral
healthcare and radiography is dynamic and evolving. As healthcare
becomes more integrated, the boundaries between dental and general
health care blur, placing nurses at the forefront of this intersection.
Their involvement in dental radiography not only enhances patient
care but also underscores the interdisciplinary nature of modern
healthcare.
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Advancements in Radiographic Technology: The field of
radiographic technology has undergone remarkable transformations,
significantly impacting the practice of both dentistry and medical
imaging. These advancements, driven by technological innovation
and the pursuit of enhanced patient care, have revolutionized how
health professionals diagnose and treat various conditions. One of the
most significant shifts in radiographic technology has been the
transition from analog to digital systems. Digital radiography, first
introduced in the late 20th century, has become increasingly prevalent
due to its numerous advantages over traditional film-based systems. It
offers greater diagnostic accuracy, reduced radiation exposure for
patients, and immediate image availability (WHO, 2015).
Furthermore, digital images can be easily stored, retrieved, and
shared, facilitating interdisciplinary collaboration and patient
education. Another pivotal advancement is the development of Cone
Beam Computed Tomography (CBCT). Introduced in the early
2000s, CBCT provides three-dimensional imaging, offering detailed
visualization of dental structures, nerves, and soft tissues. This
technology is particularly valuable in implantology, endodontics, and
orthodontics, as it aids in precise treatment planning and improves
surgical outcomes (Worthington, 2010). The integration of artificial
intelligence (AI) and machine learning in radiographic technology is a
burgeoning area of interest. Al algorithms are being developed to
assist in image analysis, helping to detect anomalies and pathologies
that might be overlooked by the human eye. This technology holds
the potential to enhance diagnostic accuracy, reduce the time required
for image assessment, and standardize interpretations across different
practitioners (Hosny, 2018).

In the realm of patient safety, advancements in radiographic
technology have been geared towards minimizing radiation exposure.
Modem digital X-ray systems and CBCT scanners are designed to
emit lower doses of radiation compared to their analog counterparts.
The implementation of the ALARA (As Low As Reasonably
Achievable) principle in radiography underscores the commitment to
patient safety and is a guiding factor in the development of new
imaging technologies (Kristin, 2012). Portable radiography is another
advancement that has expanded the scope and accessibility of dental
imaging. Portable X-ray units, which are smaller and more
maneuverable than traditional machines, allow for greater flexibility
in patient positioning and are particularly beneficial in treating
patients who cannot easily access traditional dental settings, such as
those in nursing homes or with mobility issues. Furthermore,
advancements in imaging software have enhanced the capability of
radiographic technology. Modern software allows for sophisticated
image processing, including enhancing contrast, adjusting brightness,
and performing three-dimensional reconstructions. These tools aid in
more accurate diagnoses and enable practitioners to better
communicate findings to patients (Shorten, 2019). In conclusion, the
advancements in radiographic technology represent a synergy of
innovation, patient care, and safety. These developments not only
improve the diagnostic and treatment capabilities of dental and
healthcare professionals but also pave the way for future innovations
that promise to further revolutionize the field of radiography.

Radiography in Preventive Dentistry: Radiography plays a crucial
role in preventive dentistry, serving as a vital tool for early detection
and management of dental diseases. This proactive approach in dental
care focuses on identifying and addressing potential oral health issues
before they escalate into more serious conditions, and radiographic
imaging is key in this process. One of the primary applications of
radiography in preventive dentistry is the detection of caries (tooth
decay), particularly in areas that are not visible during a routine dental
examination. Bitewing radiographs, for instance, are highly effective
in identifying interproximal decay between teeth, a common site for
carly caries development that can be missed during a visual
inspection (Foster Page, 2018). By detecting caries at an early stage,
dental professionals can intervene with minimally invasive
treatments, thereby preserving tooth structure and preventing more
extensive procedures in the future. Periodontal disease, affecting the
gums and the supporting structures of the teeth, is another area where
radiography is invaluable. Radiographs such as periapical and

panoramic images can reveal signs of bone loss around teeth, an
indicator of advanced periodontal disease. Early detection through
radiography allows for timely intervention to halt the progression of
the disease and maintain oral health (Birch, 2015). Radiographic
imaging is also instrumental in the assessment of pediatric patients. It
assists in monitoring the development and eruption of primary and
permanent teeth, identifying any anomalies such as impactions or
supernumerary (extra) teeth. Early identification of such issues can
guide timely orthodontic or surgical interventions, preventing more
complex problems in the future (Gupta, 2015). In orthodontics,
radiographs play a preventive role by helping to plan treatments that
guide the proper alignment of teeth and jaws. Panoramic radiographs
and cephalometric analyses are commonly used to evaluate the
relationship between teeth, jawbones, and facial structures,
facilitating the development of effective orthodontic treatment plans
(Abdelghafar, 2012). Advancements in radiographic technology have
also contributed to the effectiveness of preventive dentistry. Digital
radiography, for example, not only reduces the radiation exposure for
patients but also provides higher quality images, enhancing the ability
to detect early signs of dental diseases (Shah, 2014). In conclusion,
radiography in preventive dentistry is a cornerstone in maintaining
oral health. Its ability to provide detailed insights into the hidden
aspects of oral anatomy enables dental professionals to diagnose,
plan, and execute preventive treatments effectively, ultimately
contributing to better oral health outcomes and overall patient well-
being.

Challenges and Solutions in Radiography: The field of radiography,
both in dental and medical practices, faces various challenges.
Addressing these effectively requires a combination of technological
innovation, policy implementation, and educational initiatives.

Radiation Exposure: One of the primary challenges in radiography is
minimizing radiation exposure to patients. While digital radiography
has reduced radiation doses, there is still a need for ongoing vigilance
and improvement. Solutions include continuing advancements in
digital imaging technologies that require even lower radiation doses
and rigorous adherence to the ALARA (As Low As Reasonably
Achievable) principle. Enhanced training for radiographers and dental
professionals in radiation safety protocols is also crucial (Government
of Canada, 2013).

Accessibility and Affordability: The accessibility and affordability of
radiographic services, particularly in underserved or rural areas, pose
significant challenges. Mobile radiography units and teledentistry are
emerging as solutions, offering remote imaging services and
consultations. Additionally, policy interventions such as increased
funding for healthcare infrastructure and subsidies for radiographic
services can improve accessibility (Michael, 2013).

Technological Adaptation and Training: As radiographic technology
advances, there is a challenge in ensuring that healthcare
professionals are adequately trained in the latest techniques. Solutions
include incorporating contemporary radiography curriculum in
medical and dental education and offering continuing education
courses focusing on new technologies and techniques (Abdulaziz,
2012).

Image Quality and Interpretation: Ensuring consistent high-quality
images and accurate interpretation is a challenge, particularly with
complex imaging techniques like CBCT. Solutions involve
advancements in imaging software that enhances image quality and
clarity. The integration of artificial intelligence (Al) for aiding in
image interpretation can also help in reducing diagnostic errors
[Hosny, 2018].

Patient Education and Compliance: Patient apprehension and
compliance can be a challenge in radiography. Educating patients
about the importance, safety, and procedures of radiographic exams is
vital. Solutions include developing patient education materials and
utilizing communication strategies by healthcare professionals to
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alleviate fears and misconceptions about radiographic procedures
(WHO, 2016).

Environmental Impact: The disposal of radiographic materials,
particularly in  traditional film-based radiography, poses
environmental challenges. Digital radiography offers a solution by
eliminating the need for film and associated chemicals, thereby
reducing environmental impact (Madhavan, 2015). In summary,
while challenges in radiography are multifaceted, ranging from
technological and educational aspects to patient care and
environmental concerns, a combination of innovative solutions and
proactive strategies can effectively address these challenges,
enhancing the quality and safety of radiographic practices.

Future Trends and Research in Radiography: The field of
radiography is on the cusp of significant advancements, driven by
technological innovation, research, and changing healthcare needs.
Future trends and research areas are expected to focus on enhancing
diagnostic accuracy, patient safety, and accessibility of radiographic
services. One of the most promising areas of research in radiography
is the integration of Artificial Intelligence (AI) and Machine Learning
(ML). AT algorithms are being developed to assist in the interpretation
of radiographic images, with the potential to identify subtle
abnormalities that may be missed by the human eye. This technology
not only aims to improve diagnostic accuracy but also to reduce the
time needed for image analysis (Hosny, 2018). Research in advanced
imaging techniques, such as functional MRI and 3D radiography, is
ongoing. These technologies offer more detailed and functional
insights into body structures, which could revolutionize diagnostic
procedures in both dentistry and medicine. The concept of
personalized medicine is extending into radiography, with research
focusing on tailoring radiographic procedures based on individual
patient characteristics, such as age, medical history, and specific
health risks. This approach aims to optimize diagnostic effectiveness
while minimizing potential risks (ESR, 2015). Nanotechnology is
another area of interest, with potential applications in radiographic
imaging and treatment. Nano-based contrast agents, for instance,
could provide clearer images and target specific tissues or diseases,
offering new avenues for both diagnosis and therapy. Continued
research into reducing radiation exposure while maintaining image
quality is a priority. This includes the development of new materials
and technologies that require lower doses of radiation and the
refinement of existing imaging techniques (Yu, 2009). The rise of
teledentistry and telemedicine, accelerated by the COVID-19
pandemic, is likely to continue influencing radiographic practices.
Research in this area focuses on remote imaging analysis, virtual
consultations, and the integration of radiographic services into
telehealth platforms. In conclusion, the future of radiography is
characterized by rapid advancements and a growing emphasis on
personalized, safe, and technologically advanced imaging solutions.
These developments promise to not only enhance diagnostic and
treatment capacities but also to fundamentally change the way
radiographic services are delivered and experienced by patients.

CONCLUSION

The exploration of radiography in the context of oral healthcare,
particularly its integration within nursing and dentistry, reveals a field
that is both dynamic and essential. From its historical roots in the
pioneering days of X-ray technology to the current practices and
future trends, radiography has consistently served as a cornerstone in
diagnosing and treating dental and medical conditions. Advancements
in radiographic technology, such as the shift to digital imaging, the
introduction of sophisticated techniques like CBCT, and the
promising incorporation of Al and ML, have not only enhanced
diagnostic precision but also improved patient safety and comfort.
The expanding role of nurses in oral healthcare, including their
involvement in radiography, underscores the increasingly
interdisciplinary nature of healthcare, where collaborative efforts
across various specialties are vital for comprehensive patient care.
Challenges such as radiation safety, accessibility, and the need for
continuous professional development remain central to the discourse

in radiography. However, the ongoing research and development in
this field promise to address these issues effectively. Innovations
aimed at reducing radiation exposure, improving image quality, and
enhancing the accessibility of radiographic services are likely to
shape the future of radiography in healthcare. In conclusion,
radiography in oral healthcare is a testament to the remarkable
progress in medical sciences. It is a field marked by a constant pursuit
of improvement, aiming not only to advance in technological and
methodological aspects but also to ensure that these advancements
translate into better patient outcomes. As the field continues to
evolve, it will undoubtedly continue to play a critical role in the realm
of healthcare, bridging gaps between disciplines and spearheading
new and innovative approaches in patient diagnosis and care.
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