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Oral and Maxillofacial Radiology: Advancements and Applications
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Department of Oral Radiology, Cape Town University of Dental Sciences, South Africa

DESCRIPTION
Oral and maxillofacial radiology is a specialized branch of 
diagnostic imaging that plays a crucial role in the detection, 
diagnosis, and management of pathologies affecting the 
head, neck, and oral cavity. This article provides an overview 
of the fundamental techniques, advancements, and clinical 
applications of OMR, highlighting its importance in modern 
dentistry and medical practice. Oral and maxillofacial radiology 
is the branch of radiology that focuses on the diagnostic 
imaging of the oral and maxillofacial regions. It encompasses 
a wide range of techniques used to assess diseases, injuries, 
developmental conditions, and disorders of the teeth, jaws, 
and surrounding structures, including the temporomandibular 
joints, salivary glands, and bones of the face. Radiological 
imaging has become an indispensable tool in the diagnosis 
and treatment planning of oral and maxillofacial diseases, 
providing clinicians with critical information that guides 
therapeutic decisions. Recent technological advancements 
in radiology have significantly enhanced diagnostic accuracy, 
patient outcomes, and the precision of interventions. Intraoral 
radiography remains the most common imaging technique used 
in oral diagnostics. It includes periapical, bitewing, and occlusal 
radiographs, each serving a unique purpose in visualizing the 
teeth, surrounding bone structures, and soft tissues. Periapical 
radiographs are employed to examine the root structure and 
surrounding bone, while bitewing radiographs are used to 
detect interproximal caries, periodontal bone loss, and dental 
calculus. Occlusal radiographs, although less common, are 
useful for assessing large areas of the maxilla or mandible, 
including the detection of impacted teeth or large lesions. 
Extra-oral radiographs, including panoramic radiographs, are 
crucial for providing an overview of the entire dentition, jaws, 
and surrounding structures. A panoramic radiograph captures 
a broad image of the maxillofacial area, including the teeth, 
sinuses, TMJ, and temporomandibular disc, which is useful 
for detecting abnormalities such as cysts, tumors, fractures, 

and developmental anomalies. This imaging technique is 
particularly beneficial in orthodontics, implant planning, and the 
assessment of craniofacial deformities. Cone Beam Computed 
Tomography (CBCT) represents a revolutionary advancement 
in oral and maxillofacial imaging. CBCT offers 3D imaging with 
high resolution, providing detailed views of the dental arches, 
jaws, and surrounding structures. CBCT can also assist in surgical 
planning for procedures such as orthognathic surgery and the 
removal of impacted teeth. Magnetic Resonance Imaging (MRI) 
is especially useful in evaluating soft tissue abnormalities and 
disorders of the TMJ, muscles of mastication, and salivary 
glands. MRI provides excellent contrast resolution without the 
use of ionizing radiation, making it ideal for imaging soft tissues, 
including tumors, infections, and inflammatory conditions. It is 
also useful in assessing nerve involvement in head and neck 
cancers or trauma. One of the primary functions of OMR is 
the detection of pathologies affecting the oral cavity and 
surrounding regions. Radiology is critical in the identification 
of dental caries, periodontal disease, periapical infections, 
cysts, benign and malignant tumors, and bone diseases.  
Oral and maxillofacial radiology is an essential component of 
modern dental and medical practice. The continuous evolution 
of imaging technologies, including digital radiography, CBCT, 
and MRI, has significantly enhanced the diagnostic and 
treatment capabilities in the oral and maxillofacial fields. These 
advancements improve patient outcomes, reduce radiation 
exposure, and allow for more precise planning and monitoring 
of treatments. As new technologies emerge, OMR will continue 
to play a crucial role in improving the care and management of 
patients with orofacial disorders.
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