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Introduction 

An amazing period in medical history began in 1895 with Sir Wilhelm Conrad Roentgen's discovery 

of X-rays. With the advent of diverse imaging technologies and intricate physical concepts, diagnostic 

imaging has advanced over the past few decades.[1] There is skepticism that two-dimensional (2D) 

radiography, which was the foundation of diagnostic imaging for many years, will continue to 

contribute given its limitations (superimpositions, distortions, etc.). The main reasons for CT's 

underuse in dentistry, however, were its high cost, restricted availability, and higher radiation 

exposure. A comparatively recent technology called CBCT was introduced to dentistry in the late 

1990s.[2-4] 

 

Abstract 

The advancement of imaging methods has empowered oral radiology, enabling them to 

improve their diagnoses and ensuing treatment strategies. However, even when present 

Imaging has been regarded as one of the most essential, accurate, precise, and non-invasive 

technologies for assessment, analysis, and choosing the current treatment plan among the 

variety of modern diagnostic procedures available. Oral rehabilitation requires meticulous 

diagnostic therapy planning, which is impossible to do without the aid of diagnostic imaging. 

Cone beam computed tomography (CBCT), which has a reputation for accuracy and a wide 

range of therapeutic applications, was developed as a result. Cone-beam tomography is 

assisting in diagnosis in the modern day by providing a massive three-dimensional image. For 

proper treatment planning and efficient dental care, CBCT is employed not only in the 

disciplines of surgery, endodontics, prosthodontics, and orthodontics, but also in forensics 

and radiotherapy. The purpose of this study is to inform dental clinicians about the use of 

CBCT in various dental sciences domains.  
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CBCT has become more widely available thanks to ongoing technological advancements in these 

hardware and software systems as well as cost-saving measures for both patients and medical 

professionals. Furthermore, CBCT uses in dentomaxillofacial imaging have increased significantly as 

a result of the many apparent advantages it has over traditional computed tomography (CT) and 

traditional panoramic and intraoral imaging.[5-7] 

Principle of CBCT: Four very significant technological advancements that came about at the 

beginning of the 1990s helped make it possible to assemble CBCT machines for very low prices that 

are small enough to be utilised in dental offices for maxillofacial imaging without taking up a lot of 

room: 

 The development of x-ray detectors capable of quickly acquiring many basic pictures. 

 Development of x-ray generators with the appropriate high output. 

 Development of effective algorithms for combining and acquiring images. 

The two main components of computed tomographic (CT) scanners are an x-ray source producing 

unit and a detector situated on a rotating gantry. The x-ray source generates radiation throughout the 

gantry's revolution, while the receptor captures any radiation that remains after being attenuated by 

the exposed tissues of the patient. These recordings typically serve as the "raw data" that a computer 

program uses to recreate a number of cross-sectional images. The picture element (pixel) values are 

the fundamental part of these grayscale images. Each pixel's grayscale value or intensity is related to 

the quantity of photons that are impinging on the detector. 

An x-ray source and detector are mounted on a rotating platform, or gantry, which is used to perform 

CBCT imaging. The region of interest (ROI) is traversed by a diverging cone-shaped or pyramidal 

source of radiation, and the residually attenuated radiation beam is projected onto an area x-ray 

detector on the other side. The ROI's middle serves as the rotating centre around which the x-ray 

source and detector revolve. The final acquired image volume is centred at this rotational axis. As the 

x-ray source and detector rotate across an arc of 180 to 360 degrees, numerous sequential planar 

projection images are captured. These single-projection images—also known as basis, frames, or raw 

images—make up the raw main data. With the exception of one being slightly offset from the previous, 
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basis images resemble cephalometric radiography images in appearance. The picture volume is 

generated and built using typically several hundred two-dimensional basis images. The projection data 

refers to the entire collection of photos. Only one rotating scan of the gantry of 180 to 360 degrees is 

required to collect adequate data for volumetric image creation because CBCT exposure incorporates 

the whole ROI. These projection data are subjected to software applications that incorporate complex 

techniques, such as filtered back projection, to create a volumetric data set that may be utilised to 

produce primary reconstruction pictures in three orthogonal planes (axial, sagittal, and coronal).[8-10] 

 

Application of CBCT in Dentistry 

Oral Medicine and Radiology:  

CBCT produces 3D images useful for many oral and maxillofacial situations that can guide in 

diagnosis and assessment of disease severity, planning and delivery of treatment, and follow-up.[5] 

CBCT in Oral Surgery:  

Major uses of CBCT examination in oral surgery include pre-surgical evaluation of impacted teeth, 

detection of inflammatory conditions of the jaws and the sinuses, evaluation of cysts and tumors, 

assessment of the temporomandibular joints, dentofacial fracture detection, implant planning and as 

an aid in diagnosing unexplained symptoms of pain.[11] The current available literature indicates that 

CBCT diagnostic radiography provides true and precise anatomical information with high 

intraobserver and interobserver reproducibility. This enables accurate and reliable diagnoses thereby 

reducing the possibility of missing clinically relevant findings. This radiographic modality has a vast 

array of utility in oral surgery and allows pragmatic surgical planning and subsequent post-operative 

evaluation with submillimetric accuracy.[12,13] 

CBCT in Orthodontics:  

For morphometric examination of structures and anatomic linkages crucial for addressing varied 

orthodontic demands, CBCT provides superimposition free pictures that are self-corrected for 

magnification and with a practical 1:1 measuring ratio.  
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Assessment of palatal bone thickness, skeletal growth patterns, dental age estimation, visualization of 

impacted teeth, determination of available alveolar bone width for buccolingual movement of teeth, 

assessment of the upper airway, and planning of orthognathic and facial orthomorphic surgeries are 

some of the uses of orthodontics.[14-17] The best method for determining facial growth, age, airway 

function, and abnormalities in tooth eruptive patterns has been found to be the availability of software 

such as Dolphin and In Vivo Dental in combination with CBCT pictures for cephalometric analysis. 

CBCT offers visual instructions for placing mini implants safely, preventing unintentional damage to 

critical structures that cannot be repaired.[18,19] 

CBCT in Periodontics: Compared to digital intraoral radiography, CBCT enables better 

identification of bone craters, crestal bone loss, fenestrations, dehiscence, and furcation involvements. 

The scientists also came to the conclusion that CBCT imaging is unique for detecting bone topography 

with little error and lesion architecture, but with accuracy comparable to that of 2D for determining 

bone height. The majority of CBCT software has features for evaluating bone density, which help 

determine and forecast the treatment mode and its prognosis.[20]  

CBCT is not recommended as a routine procedure, despite its great value in periodontics. But 

traditional radiographic examinations typically do not yield the high-resolution image required for 

therapy in cases of infrabony (buccal or lingual) deformities and furcation involvements. Within a 

month, CBCT can be helpful for surgical defect filling or bone density assessment, which cannot be 

seen on standard radiographs. It can also take the place of subtraction radiography.[21,22] 

CBCT in Implantology:  

Sagittal, axial, and coronal are the three spatial planes that CBCT offers cross-sectional images of the 

alveolar bone in order to measure its height, width, density, and angulations. Additionally, cross-

sectional views, which are invisible on panoramic scans due to overlapping, can be used to delineate 

the loss of buccal or lingual cortical plates as well as unexpected concavities. In addition to defining 

the boundaries of important vital structures in surgical preparation for dental implant planning, such 

as the incisive canal, mental foramen mandibular canal, and maxillary sinus, CBCT images also show 

the quantity and quality of bone that is available for implant placement.  
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We may learn about ridge patterns like irregular ridge, narrow crestal ridge, and knife shape ridge 

from cross-sectional photographs. The purpose of CBCT in implantology is to measure the distance 

between an implant and important anatomical structures in order to determine whether a bone By 

assessing the alveolar bone thickness, density, and bony contours, determining the implant type and 

size for a specific patient, and last but not least, determining the implant site and optimal angulations 

in accordance with individual anatomization, it is possible to determine if a graft or sinus lift is 

necessary or not.[23] 

CBCT in Endodontics:  

With traditional 2D imaging modalities, it becomes challenging to analyze the amount of periapical 

diseases, canal morphology, root fractures, specific placement of damaged instruments in root canals, 

etc. Cone-beam computed tomography offers a better read for finding opaque canals, calcified canals, 

and root curvature. CBCT is a useful diagnostic tool since it makes measurements related to roots, 

such as root length, kind of canals present, angle of curvature, etc.[24] 

CBCT in TMJ Disorder:  

The hard tissues of the temporomandibular joint (TMJ) have mostly been assessed by conventional 

CT, but due to several of its limitations, including the time required for exams and the sensitivity of 

the technology, its use for diagnosis by dental doctors has been restricted.15 The examination of bony 

or hard tissue alterations to the joint has been the most important use of CBCT in imaging the TMJ. 

The best way to see pathologic alterations, including fractures, ankylosis, dislocations, and growth 

anomalies like condylar hyperplasia, is using a computed tomography (CT) scan.[25] 

CBCT in Forensic Dentistry: 

Age estimation is an important aspect of forensic dentistry. Enamel is typically resistant to changes 

beyond regular wear and tear; nonetheless, with advancing age, the pulpodentinal complex exhibits 

physiologic and pathological changes. Typically, tooth extraction and sectioning are required to 

quantify these alterations, which is not always a practical option. However, CBCT provides a non-

invasive alternative.[26] 
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CBCT in Virtual Treatment Planning:  

Virtual treatment planning, such as implant planning, is possible using the software (either primary or 

third-party) provided with CBCT images. This planning can then be transported to the surgical site 

either directly by using image guided navigation or indirectly by building surgical guides (10, 63, 64). 

The surgical guides may be manufactured by rapid prototyping or may be modified laboratory imaging 

stents. utilizing three-dimensional computer-aided design (CAD) data, a scale model of a physical 

item or assembly can be swiftly constructed utilizing a variety of processes known as rapid 

prototyping. The majority of the time, "additive layer manufacturing" or 3D printing is used to 

construct the item or assembly. In dentistry, fast prototyping is used to create actual-size, 

dimensionally accurate models of anatomical structures. These models are used to simulate procedures 

for a variety of complicated oral and maxillofacial conditions, including trauma, tumor removal, 

distraction osteogenesis, and—more frequently—dental implants. With these models, the practitioner 

can increase their confidence before the procedure and cut down on the amount of time needed for 

anesthesia and surgery.[27-29] 

 

Advantages of CBCT [30,31] 

1. Precise identification and detection of periapical lesions  

2. Detection of Mandibular Canal  

3. A complete 3D Reconstruction and Display from any angle   

4. Patient Radiation dose five times lower than normal CT   

5. Easy Patient Positioning   

6. Accurate three-dimensional image moreover there is no overlapping of profile dose in the 

single slices which leads to reduced irradiation.   

7. Excellent Resolution   
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Limitations of CBCT:  

Its price is the only drawback. However, considering the great advantages, this cost effect should be 

disregarded because the system is simple to operate and ideal for even quick diagnostic operations.[30] 

 

Conclusion 

While CBCT's therapeutic applications have multiplied in the current environment, we must also keep 

its drawbacks and restrictions in mind before prescribing. This should not discourage dental surgeons 

from using CBCT, either. However, with careful use, the inherent hazards of CBCT technology can 

be outweighed by the remarkable potential benefits. To achieve the wise application of CBCT 

technology, oral maxillofacial radiologists and dentists must have the appropriate training and 

education. 
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