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Introduction

Artificial Intelligence (AI) shows remarkable promise in the accurate identifica-
tion of periapical lesions when utilized with panoramic radiographs, consistently
demonstrating high diagnostic accuracy. This significant technological advance-
ment could aid dental practitioners immensely in achieving early and precise diag-
noses, thereby markedly improving patient outcomes. The AI systems streamline
the often-complex interpretation of imaging data, making the diagnostic process
more efficient and less prone to human error [1].

Cone-Beam Computed Tomography (CBCT) offers superior diagnostic accuracy
for the detection of root resorption when compared to traditional conventional radio-
graphy. Its advanced three-dimensional imaging capabilities are absolutely crucial
for a precise assessment and effective treatment planning of this frequently com-
plex dental pathology. Understanding the intricate details provided by CBCT allows
for more targeted and successful interventions, which is a major step forward in
dental diagnostics [2].

Distinguishing between Odontogenic Keratocysts (OKC) and Orthokeratinized
Odontogenic Cysts (OOC) based purely on their radiographic features presents
significant diagnostic challenges for clinicians. While both types of cysts can man-
ifest as well-defined radiolucencies on images, a careful and detailed evaluation of
their size, specific location, and internal characteristics is critical for proper clas-
sification and appropriate management strategies. This differentiation is vital for
patient prognosis [3].

Radiographic findings indicative of osteomyelitis in the jaws exhibit a broad spec-
trum, ranging from subtle changes such as bone rarefaction and loss of normal
trabecular patterns to more distinct and advanced features, including sequestra
formation and clear periosteal reaction. Early and accurate radiographic interpre-
tation of these signs is absolutely vital for initiating effective treatment protocols
and preventing the potentially severe progression of the disease. A keen eye is
necessary for early intervention [4].

Panoramic radiographs serve as an invaluable tool for identifying a wide array of
dental anomalies, providing a comprehensive, broad overview of the entire denti-
tion and the surrounding anatomical structures. The observed prevalence of spe-
cific anomalies shows variation across different populations, which further high-
lights the immense importance of routine radiographic screening for their early de-
tection and timely intervention. Proactive screening significantly improves patient
care [5].

Artificial Intelligence (AI) is rapidly and fundamentally transforming the field of den-
tal and maxillofacial radiology, offering an array of promising tools designed for en-
hanced image analysis capabilities, automated detection of various pathologies,

and overall improved diagnostic accuracy. Its strategic integration holds substan-
tial potential to significantly optimize clinical workflow and elevate the standard
of patient care within the dental domain. This technological evolution reshapes
diagnostic paradigms [6].

Incidental findings within the paranasal sinuses, often observed on Cone-Beam
Computed Tomography (CBCT) scans, are remarkably common. These findings
frequently reveal previously unrecognized pathologies that may necessitate fur-
ther detailed investigation or specific management. It is imperative that radiolo-
gists maintain extreme vigilance in identifying these unexpected findings to ensure
comprehensive and holistic patient care, preventing potential health oversights [7].

Cone-BeamComputed Tomography is recognized as an exceptionally valuable tool
for accurately assessing mandibular bone quality, particularly relevant in patients
who present with osteoporosis. Radiographic indicators such as precise bone den-
sity measurements and analyses of trabecular patterns can furnish crucial insights
into overall skeletal health, thereby greatly aiding in the detailed treatment planning
for dental implants or other necessary interventions. This provides a foundation
for successful outcomes [8].

Radiographic features characteristic of pediatric aggressive periodontitis fre-
quently encompass severe alveolar bone loss around both primary and permanent
teeth, often accompanied by distinct vertical defects. Early and accurate recogni-
tion of these signs through comprehensive radiographic examination is absolutely
crucial for a timely diagnosis and prompt intervention, which is essential to pre-
vent extensive and irreversible damage to the developing dentition. Preventing
progression is paramount for pediatric patients [9].

Osteoradionecrosis of the jaw exhibits distinct and recognizable radiographic
characteristics, which notably include irregular radiolucency, the formation of se-
questrum, and noticeable bone resorption. These findings are particularly ob-
served in patients with a history of head and neck radiation therapy. Such radio-
graphic evidence is essential for achieving an accurate diagnosis and for guiding
the development of appropriate and effective management strategies for this com-
plex condition [10].

Description

Artificial Intelligence (AI) demonstrates significant promise in the accurate identi-
fication of periapical lesions on panoramic radiographs, showing high diagnostic
accuracy, which can significantly aid practitioners in early and precise diagno-
sis, ultimately improving patient outcomes through streamlined interpretation of
complex imaging data [1]. More broadly, Artificial Intelligence (AI) is rapidly trans-
forming dental and maxillofacial radiology by offering promising tools for enhanced
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image analysis, automated detection of pathologies, and improved diagnostic ac-
curacy. Its integration holds the potential to significantly optimize workflow and pa-
tient care in the field, representing a major leap in diagnostic capabilities [6]. This
integration of AI not only speeds up the diagnostic process but also minimizes po-
tential human error, leading to more consistent and reliable clinical decisions. The
evolving role of AI promises to redefine diagnostic standards in dentistry, making
complex cases more manageable and contributing to better therapeutic strategies
for patients [1, 6].

Cone-Beam Computed Tomography (CBCT) provides superior diagnostic accu-
racy for detecting root resorption compared to conventional radiography, with its
three-dimensional imaging capabilities proving crucial for precise assessment and
comprehensive treatment planning of this often complex dental pathology [2]. Fur-
thermore, Cone-Beam Computed Tomography (CBCT) scans frequently reveal in-
cidental findings in paranasal sinuses. These findings are common and often dis-
close unrecognized pathologies that may necessitate further investigation or man-
agement, underscoring the vigilance required from radiologists to ensure compre-
hensive patient care [7]. The detailed, volumetric data from CBCT allows clinicians
to visualize intricate anatomical structures and pathological processes that might
be overlooked with two-dimensional imaging. This enhanced visualization capa-
bility supports more informed clinical decisions, from initial diagnosis to long-term
follow-up for various dental conditions [2, 7].

Cone-Beam Computed Tomography is also a valuable tool for assessing mandibu-
lar bone quality, especially in patients diagnosed with osteoporosis. Radiographic
indicators, such as precise bone density measurements and an analysis of trabec-
ular patterns, can provide crucial insights into skeletal health, which is essential for
aiding in treatment planning for dental implants or other interventions [8]. In addi-
tion to advanced imaging, panoramic radiographs remain valuable for identifying
various dental anomalies, offering a broad overview of the dentition and surround-
ing structures. The prevalence of specific anomalies varies across populations,
emphasizing the importance of radiographic screening for early detection and in-
tervention to prevent more severe complications [5]. Understanding the underly-
ing bone structure is foundational for many dental procedures, particularly those
involving restorative or surgical interventions. The detailed information obtained
from CBCT allows for a tailored approach to patient care, optimizing outcomes
by considering individual skeletal health [8]. Moreover, conventional panoramic
imaging complements these advanced techniques by providing a wide-field view,
which is essential for a preliminary assessment of overall dental health and iden-
tifying widespread developmental issues or anomalies [5].

Distinguishing between Odontogenic Keratocysts (OKC) and Orthokeratinized
Odontogenic Cysts (OOC) based purely on radiographic features presents diag-
nostic challenges. While both can appear as well-defined radiolucencies, careful
evaluation of size, location, and internal characteristics is critical for proper classi-
fication and appropriate management [3]. Radiographic findings of osteomyelitis
in the jaws exhibit a wide spectrum, from subtle changes like bone rarefaction and
loss of trabecular patterns to more distinct features such as sequestra formation
and periosteal reaction. Early and accurate radiographic interpretation is vital for
effective treatment and preventing disease progression [4]. The nuances in ra-
diographic presentation of different cystic lesions highlight the complexity of oral
pathology diagnosis, where subtle distinctions guide definitive treatment. Misdiag-
nosis can lead to inappropriatemanagement, underscoring the need for meticulous
radiographic analysis [3]. Similarly, the varied manifestations of osteomyelitis de-
mand a thorough understanding of imaging signs to ensure prompt and effective
intervention, preventing chronic issues and significant patient morbidity [4].

Radiographic features of pediatric aggressive periodontitis often include severe
alveolar bone loss around primary or permanent teeth, sometimes with vertical
defects. Early recognition through radiographic examination is crucial for timely

diagnosis and intervention to prevent extensive damage to the developing denti-
tion [9]. Osteoradionecrosis of the jaw presents with distinct radiographic char-
acteristics, including irregular radiolucency, sequestrum formation, and bone re-
sorption, particularly in patients with a history of head and neck radiation therapy.
These findings are essential for accurate diagnosis and guiding appropriate man-
agement strategies [10]. Addressing aggressive periodontitis in pediatric patients
requires prompt and accurate radiographic assessment to mitigate severe, irre-
versible damage to alveolar bone. The early identification of these distinct fea-
tures allows for targeted therapies that can preserve oral health into adulthood [9].
Moreover, for patients undergoing radiation therapy, identifying the specific radio-
graphic signs of osteoradionecrosis is critical. This helps in managing a potentially
devastating complication, ensuring that clinical decisions are based on compre-
hensive imaging evidence and tailored to the patient’s history and presentation
[10].

Conclusion

Dental and maxillofacial radiology is rapidly advancing with new technologies
and refined diagnostic approaches. Artificial Intelligence (AI) shows immense
potential in improving diagnostic accuracy for conditions like periapical lesions
on panoramic radiographs and generally enhancing image analysis and pathol-
ogy detection, optimizing clinical workflows. Cone-Beam Computed Tomography
(CBCT) stands out for its superior diagnostic capabilities, particularly in detecting
root resorption and assessing mandibular bone quality, especially in osteoporotic
patients. CBCT also frequently reveals incidental findings in paranasal sinuses,
emphasizing the need for thorough interpretation. Traditional panoramic radio-
graphs remain vital for broad overviews and identifying various dental anomalies,
highlighting the importance of regular screening. Complex pathologies like Odon-
togenic Keratocysts and Orthokeratinized Odontogenic Cysts present diagnostic
challenges due to similar radiographic appearances, necessitating careful evalua-
tion of specific features. Similarly, osteomyelitis in the jaws manifests with a range
of radiographic signs, from subtle bone changes to sequestra formation, requir-
ing early and accurate interpretation. Pediatric aggressive periodontitis demands
prompt radiographic examination to detect severe alveolar bone loss and prevent
extensive damage. Finally, osteoradionecrosis of the jaw exhibits distinct radio-
graphic characteristics crucial for diagnosis and management in patients with a
history of radiation therapy. Together, these studies underscore the evolving land-
scape of dental imaging, emphasizing precision, early detection, and the role of
advanced technologies in improving patient outcomes.
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