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Abstract:  

Recent improvements in cone-beam computed tomography (CBCT) have transformed maxillofacial 

imaging, which formerly depended on 2D imaging. This review highlights the benefits of CBCT in many 

dental specialties, including implant dentistry, endodontics, orthodontics, and temporomandibular joint 

examination. CBCT provides remarkable diagnostic accuracy while reducing radiation exposure, making 

it an invaluable tool in the dental practice. Artificial Intelligence and machine learning integration in 

CBCT technology offers numerous benefits, including automated image analysis, pathology detection, 

treatment planning, radiation dose reduction, image enhancement, workflow optimization, predictive 

analytics, personalized treatment plans, tele dentistry, and dental education. AI's role in dentistry is 

expected to improve diagnostic and therapeutic capacities while optimizing CBCT scans, resulting in 

better patient care. 
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Introduction 

Since the advent of X-ray technology, dental radiology has played a central role in the diagnosis, treatment 

planning and prognostic assessment of dental disease. Although intraoral and conventional radiographic 

techniques have long been essential tools in dental care, there are inherent limitations associated with two-

dimensional (2D) imaging.1 These limitations include magnification, distortion, superimposition of 

structures, and the potential for misrepresentation. Recent advancements in dental imaging include Cone-

Beam Computed Tomography (CBCT). CBCT is a separate branch of computed tomography that 

distinguishes itself from ordinary CT scanners. CBCT has become popular in dentistry because to its 

capacity to create precise 3D data while reducing radiation exposure and expenses. It also offers greater 

spatial resolution than typical CT scans. CBCT has revolutionized maxillofacial imaging, with uses 

ranging from diagnosis to treatment planning.2  

Inadequate education and awareness among dental practitioners sometimes result in unwarranted referrals 

for CBCT imaging. Early CBCT devices used image intensifiers with broad fields of view (FOVs), 

possibly exposing patients to more radiation. Despite early revisions, CBCT radiation dosages remained 

lower than those for medical CT scans. Advancements in software and technology have improved the 

performance of CBCT scanners. Improvements such as narrower field of view, pulsed radiation exposure, 

and collimation reduce radiation exposure for patients.3 
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The American Dental Association recommends lowering radiation doses to "as low as reasonably 

achievable (ALARA)" when using CBCT. CBCT should not be considered a complete replacement for 

traditional panoramic or projection radiography.4 It is a supplementary imaging modality that excels in 

certain applications due to its distinct benefits. This study highlights the numerous uses of CBCT in 

maxillofacial imaging. The article also discusses how artificial intelligence and machine learning might 

improve CBCT. Combining CBCT with optical imaging methods can enhance diagnosis and treatment 

planning for complicated dental problems.5  

 

Discussion 

Advancement In Dentistry Imagining: A Conceptual Change. 

In the past, oral health professionals used standard two-dimensional X-rays to diagnose oral health issues. 

Although these X-rays were a useful diagnostic tool, they had inherent limitations because they frequently 

only gave an overlapped, flattened view of the oral tissues. On the other hand, CBCT signifies a paradigm 

change in dental imaging. It provides detailed, three-dimensional images of the oral and maxillofacial 

regions with previously unheard-of depth and clarity of detail.6 

Unmatched Precision in Diagnosis  

The most significant advantage of CBCT is its unmatched diagnostic precision, which enables dentists to 

see the oral and maxillofacial structures in three dimensions. This talent has broad ramifications for many 

different dental specialties.7 

Implant Dentistry: Unfathomable Precision  

When it comes to implant dentistry, CBCT is revolutionary. Planning dental implant procedures requires 

meticulous attention to detail. A thorough image of the patient's jawbone is provided by CBCT scans, 

which make it possible to evaluate bone density, height, and width precisely. The ideal implant location 

can be found by dentists, guaranteeing a stable and long-lasting restoration. Additionally, CBCT aids in 

the identification of possible problems including insufficient bone volume and the need for bone grafting 

operations.8 

Endodontics: Getting Around Intricate Root Canals  

Additionally, endodontists gain a great deal from CBCT technology. They can discover complex root 

canal anatomy, such as the existence of extra canals or odd configurations, thanks to the 3D pictures. With 

this information, root canal treatments can be precisely planned and carried out, decreasing the possibility 

of difficulties after the procedure.9 

Personalized Treatment Programs in Orthodontics  

CBCT is a tool used by orthodontists to assess how nearby bone structures relate to teeth and how properly 

aligned teeth are. When dealing with intricate situations like impacted teeth or surgical orthodontics, 

computed tomography (CBCT) offers vital information for developing individualized treatment programs. 

More effective and efficient orthodontic treatment is the end outcome.10 

Assessment Of the Airways and TMJ  

Applications for CBCT include evaluating abnormalities of the temporomandibular joint (TMJ) and 

analysing the structure of the airways. CBCT assists in identifying joint abnormalities and creating 

individualized treatment plans for TMJ disorders. When used in conjunction with airway assessment, 

computed tomography (CBCT) aids in the identification of blockages or abnormalities that underlie sleep-

related breathing disorders, such as sleep apnoea, and directs the creation of focused treatment plans.11 
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Minimizing Radiation Exposure: Putting Patient Safety First 

In dentistry, radiation exposure has long been a worry. Ionizing radiation is released by traditional X-rays, 

and this radiation can build up over time and possibly be harmful to your health. By using a precise detector 

and a cone-shaped Xray beam, CBCT addresses this risk and produces radiation doses that are 

significantly lower than those of traditional CT scans. Patient safety is improved by this decrease in 

radiation exposure, particularly when frequent or extensive imaging is necessary.12 

 

Improved Patient Education and Treatment Planning5,6,7,10,12 

Beyond diagnosis, CBCT improves patient education and treatment planning in several areas, including: 

1. Accurate Therapeutic Illustration  

Dentists can simulate the results of different treatment options by integrating CBCT scans into 

sophisticated treatment planning software. This helps in choosing the most suitable and successful 

treatment strategy based on the requirements of the patient. 

2. Enhanced Comprehension of Patients  

The use of visual aids in patient education is crucial. Dentists can provide more thorough explanations of 

oral health issues and suggested treatment options by using the detailed 3D pictures from CBCT scans. 

Patients are better equipped to grasp their dental problems and actively engage in the decision-making 

process. A promising development in dentistry is the use of artificial intelligence (AI) and machine 

learning into Cone-Beam Computed Tomography (CBCT) systems. These new opportunities have the 

potential to improve CBCT's capabilities in a few ways. 

3. Automated Analysis of Images  

CBCT scans can be used to train AI systems for automatic image analysis. This involves recognizing and 

classifying structures, like soft tissues, bone, and teeth. The time needed for interpretation and diagnosis 

can be greatly decreased with automated analysis, increasing process efficiency, and possibly improving 

accuracy. 

4. Identification of Pathology  

Through the analysis of CBCT images, AI can help with the early detection of dental diseases and 

anomalies. AI systems, for instance, can recognize symptoms of periodontal disease, dental caries, and 

irregularities in tooth development. Better treatment outcomes and prompt intervention may result from 

this early discovery. 

5. Planning and Simulating Treatments  

Treatment planning can be facilitated by machine learning, which simulates the possible results of 

different interventions. Dental professionals can input patient information and treatment objectives, and 

the AI system will produce simulations showing how the patient's oral health might alter depending on 

their chosen course of action. This aids patients' and dentists' decision-making regarding the best course 

of treatment. 

6. Reduction Of Radiation Dose  

CBCT scans can be optimized by AI systems to further minimize radiation exposure. AI can recommend 

scan parameters that minimize radiation exposure while still yielding adequate diagnostic information by 

examining the patient's anatomy and the clinical justification for the scan. This maintains dosages "as low 

as reasonably achievable," in accordance with the ALARA concept. 

7. Noise Reduction and Image Enhancement  

AI can improve CBCT pictures by noise reduction and artifacts, enhancing diagnostic precision and image  
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quality. This is especially beneficial when image quality. 

8. Rationalization Processes  

AI-driven solutions that automate processes like picture registration, data management, and report 

production help optimize workflows in dental offices. This makes it possible for dental professionals to 

devote more of their attention to patient care and less to paperwork. May be hampered by the movements 

of the patient or other circumstances. 

9. Analytics That Predict  

Machine learning algorithms can generate predictive analytics for a range of dental diseases through the 

analysis of big datasets of CBCT images and patient outcomes. AI, for instance, can forecast the chance 

of implant success based on patient characteristics and CBCT data, assisting dentists in making well-

informed treatment planning decisions. 

10. Custom-made Treatments  

The development of highly customized treatment regimens can be aided by machine learning. AI can 

suggest the best course of action, implant sizes, or orthodontic techniques based on the patient's specific 

anatomy and treatment objectives. 

11. Teleconsultations And Tele Dentistry  

AI can make it easier for dental professionals to share and analyze CBCT images in the age of telehealth 

and remote consultations. This makes it possible to plan treatments together and get second opinions from 

those who live far away. 

12. Ongoing Instruction and Training  

AI-powered instructional resources can help dentists and students understand how to properly interpret 

CBCT pictures. These resources can offer advice and comments in real time as a student is learning. AI 

and machine learning combined with CBCT technology could completely change dental diagnosis and 

treatment planning. These techniques can maximize the usage of CBCT scans while improving accuracy, 

efficiency, and patient outcomes. Artificial Intelligence (AI) is expected to play a bigger part in dentistry 

as it develops, helping dentists and raising the standard of dental treatment in general. 

 

Summary 

The bulk of CBCT uses in dental practice, according to the literature, are associated with the specialties 

of orthodontics, endodontics, implants, and oral and maxillofacial surgery. A CBCT examination should 

only be done when essential and when the advantages clearly exceed the hazards. To maximize the clinical 

data received by CBCT and make sure that medically significant incidental discoveries are recorded, the 

complete image dataset needs to be carefully analysed.  

 

Conclusion 

In conclusion, the introduction of Cone-Beam Computed Tomography (CBCT) has ushered in a new era 

of precision and accuracy in dentistry diagnosis. Its ability to minimize radiation exposure while producing 

detailed three-dimensional (3D) photographs addresses longstanding challenges in the industry. Numerous 

dental specialties have identified uses for CBCT, which improves patient outcomes and treatment planning 

across the board.  

Additionally, CBCT technology offers a bright future for machine learning and artificial intelligence (AI) 

integration. With the aid of AI, these systems can enhance pathology diagnosis, streamline workflows, 

automate image processing, optimize radiation dosages, enhance picture quality, and facilitate predictive 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240323579 Volume 6, Issue 3, May-June 2024 5 

 

analytics. They can also help with personalized treatment planning, tele dentistry, and dental education.  
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