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Essentials of Dental Radiography and Radiology 

Erik Waitor 

Introduction 

Dental radiography and radiology are essential components of 

modern dentistry. They provide critical information that cannot 

be obtained through clinical examination alone. This 

comprehensive guide delves into the fundamentals of dental 

radiography and radiology, exploring their history, principles, 

techniques, and applications. Whether you are a dental 

student, a practicing dentist, or a dental hygienist, this guide 

will equip you with the knowledge and skills necessary to 

effectively utilize dental radiography and radiology in clinical 

practice. 

Historical Perspective 

Early Beginnings 

The history of dental radiography dates back to the late 19th 

century when Wilhelm Conrad Roentgen discovered X-rays in 

1895. Roentgen's discovery revolutionized medical and dental 

sciences, as it allowed for the visualization of internal structures 

without invasive procedures. Within a few years, dental 

professionals began to explore the potential of X-rays in 

diagnosing dental conditions. 

Development of Dental Radiography 
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The early 20th century saw significant advancements in dental 

radiography. The introduction of intraoral radiography, where X-

rays are taken inside the mouth, became a standard practice. 

Over time, various techniques and equipment were developed 

to improve image quality and safety. 

Principles of Dental Radiography 

Basic Physics of X-Rays 

X-rays are a form of electromagnetic radiation with high energy 

and short wavelengths. They can penetrate various materials, 

including human tissue, but are absorbed differently by 

different tissues. This differential absorption allows for the 

creation of images that highlight different structures within the 

body. 

Generation of X-Rays 

X-rays are generated in an X-ray tube, which consists of a 

cathode and an anode. When high-energy electrons are 

accelerated and strike the anode, X-rays are produced. The 

intensity and quality of the X-rays can be controlled by adjusting 

the voltage and current applied to the tube. 

Interaction of X-Rays with Matter 

When X-rays pass through the body, they interact with the 

atoms and molecules within the tissues. The primary 

interactions are absorption and scattering. Absorption occurs 

when the energy of the X-ray is transferred to the atoms, 

causing them to emit secondary radiation. Scattering occurs 
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when the X-ray changes direction without losing much energy. 

These interactions create the contrast necessary for imaging. 

Types of Dental Radiographs 

Intraoral Radiographs 

Intraoral radiographs are taken inside the mouth and are the 

most common type of dental radiographs. They provide 

detailed images of individual teeth and surrounding structures. 

Common types of intraoral radiographs include periapical, 

bitewing, and occlusal radiographs. 

Extraoral Radiographs 

Extraoral radiographs are taken outside the mouth and provide 

images of the entire jaw and skull. They are useful for assessing 

the relationship between the teeth and the surrounding 

structures. Common types of extraoral radiographs include 

panoramic, cephalometric, and cone-beam computed 

tomography (CBCT) radiographs. 

Techniques in Dental Radiography 

Periapical Radiography 

Periapical radiographs provide images of the entire tooth, from 

the crown to the root and surrounding bone. They are useful for 

detecting dental caries, periodontal disease, and other 

abnormalities in the root and bone. 

Bitewing Radiography 
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Bitewing radiographs are taken with the patient biting down on 

a special film holder. They provide images of the crowns of the 

teeth and are useful for detecting dental caries between teeth 

and assessing the height of the alveolar bone. 

Occlusal Radiography 

Occlusal radiographs provide images of the occlusal surfaces of 

the teeth. They are useful for assessing the development of 

unerupted teeth and detecting abnormalities in the maxillary 

and mandibular arches. 

Panoramic Radiography 

Panoramic radiographs provide a two-dimensional image of the 

entire maxilla and mandible. They are useful for assessing the 

position of unerupted teeth, detecting tumors, and evaluating 

the relationship between the teeth and the surrounding 

structures. 

Cephalometric Radiography 

Cephalometric radiographs provide a lateral view of the head 

and are used in orthodontics to assess the relationship between 

the teeth and the facial bones. They are useful for planning 

orthodontic treatment and evaluating the progress of 

treatment. 

Cone-Beam Computed Tomography (CBCT) 

CBCT is a three-dimensional imaging technique that provides 

detailed images of the teeth, jaws, and surrounding structures. 
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It is useful for complex cases, such as implant planning, 

endodontic treatment, and maxillofacial surgery. 

Radiation Safety in Dental Radiography 

Principles of Radiation Protection 

Radiation protection in dental radiography is based on three 

fundamental principles: time, distance, and shielding. 

Minimizing the time of exposure, increasing the distance from 

the source, and using shielding materials can significantly 

reduce radiation exposure. 

Patient Protection 

Patients should be protected from unnecessary radiation 

exposure. This can be achieved by using the ALARA (As Low As 

Reasonably Achievable) principle, which aims to keep radiation 

doses as low as possible without compromising the quality of 

the images. 

Operator Protection 

Dental professionals should also be protected from radiation 

exposure. This can be achieved by using lead aprons, thyroid 

collars, and other protective equipment. Proper training and 

adherence to safety protocols are essential for minimizing 

radiation exposure. 

Interpretation of Dental Radiographs 

Normal Radiographic Anatomy 
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Understanding the normal radiographic anatomy is crucial for 

interpreting dental radiographs. This includes recognizing the 

appearance of healthy teeth, bone, and soft tissues. Any 

deviation from the normal appearance may indicate pathology. 

Common Radiographic Findings 

Common radiographic findings include dental caries, 

periodontal disease, periapical lesions, and developmental 

abnormalities. Each of these findings has distinct radiographic 

characteristics that can aid in diagnosis. 

Radiographic Differential Diagnosis 

When interpreting radiographs, it is important to consider the 

differential diagnosis for any abnormal findings. This involves 

considering various possible conditions that could explain the 

radiographic appearance and correlating the findings with the 

clinical presentation. 

Applications of Dental Radiography and Radiology 

Diagnosis of Dental Caries 

Dental radiographs are essential for detecting dental caries, 

especially in areas that are not easily visible during clinical 

examination. Early detection of caries allows for timely 

intervention and can prevent the progression of the disease. 

Assessment of Periodontal Disease 

Radiographs are useful for assessing the extent of periodontal 

disease by evaluating the bone support around the teeth. They 
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can help in determining the severity of the disease and planning 

appropriate treatment. 

Endodontic Diagnosis and Treatment 

Radiographs are crucial for diagnosing and treating endodontic 

conditions. They help in locating the root canal system, 

assessing the length of the root, and detecting any periapical 

pathology. 

Implant Planning 

CBCT is widely used in implant planning. It provides detailed 

three-dimensional images of the bone structure, allowing for 

precise placement of dental implants and reducing the risk of 

complications. 

Orthodontic Treatment 

Cephalometric radiographs are essential in orthodontic 

treatment. They provide information about the relationship 

between the teeth and the facial bones, aiding in the diagnosis 

and planning of orthodontic treatment. 

Maxillofacial Surgery 

CBCT is also useful in maxillofacial surgery. It provides detailed 

images of the bones and soft tissues, aiding in the diagnosis and 

planning of surgical procedures. 

Advanced Techniques in Dental Radiology 

Digital Radiography 
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Digital radiography has revolutionized dental imaging by 

providing immediate images with reduced radiation exposure. It 

involves the use of digital sensors instead of traditional film, 

allowing for easy storage, retrieval, and manipulation of images. 

Cone-Beam Computed Tomography (CBCT) 

CBCT provides three-dimensional images of the teeth, jaws, and 

surrounding structures. It is useful for complex cases, such as 

implant planning, endodontic treatment, and maxillofacial 

surgery. 

Intraoral Scanners 

Intraoral scanners are used to create digital impressions of the 

teeth. They provide accurate and detailed images, reducing the 

need for traditional impression materials and improving patient 

comfort. 

3D Printing in Dentistry 

3D printing technology is increasingly being used in dentistry. It 

allows for the creation of custom dental appliances, such as 

crowns, bridges, and implants, with high precision and accuracy. 

Ethical and Legal Considerations in Dental Radiography 

Informed Consent 

Patients have the right to be informed about the purpose, 

benefits, and risks of dental radiographs. Informed consent 

should be obtained before performing any radiographic 

procedure. 
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Confidentiality 

Patient information, including radiographic images, should be 

kept confidential. Dental professionals must adhere to privacy 

laws and regulations to protect patient confidentiality. 

Regulatory Compliance 

Dental professionals must comply with regulatory requirements 

for radiation safety and imaging. This includes obtaining the 

necessary licenses and certifications and adhering to safety 

protocols. 

Conclusion 

Dental radiography and radiology are indispensable tools in 

modern dentistry. They provide critical information that 

enhances diagnosis, treatment planning, and patient care. By 

understanding the principles, techniques, and applications of 

dental radiography and radiology, dental professionals can 

deliver high-quality care and improve patient outcomes. As 

technology continues to advance, dental radiography and 

radiology will play an increasingly important role in the field of 

dentistry. 

 


