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Abstract 

Maxillofacial practice has become easier now days with 

the arrival of Cone Beam Computed Tomography 

(CBCT). There are numerous applications for CBCT in 

dentistry. The amount of information one can obtain from 

a 3 D image over a 2D image is considerable. This 

review speaks the best part of CBCT in clinical 

applications in oral and maxillofacial diagnosis. 

Keywords: Cone Beam Computed Tomography, 

Computed Tomography, Radiography, Maxillofacial 

Surgery, Maxillofacial Imaging. 

Abbreviations 

CBCT: Cone Beam Computed Tomography; CT: 

Computed Tomography; MARPE: Mini-Screw Assisted 

Rapid Palatal Expansion; TMJ: Temporomandibular 

Joint; OMS:  Oral and maxillofacial surgery. 

Introduction 

Cone Beam Computed Tomography (CBCT)  is a three 

dimensional view radiographs and used vastly in the field 

of oral and maxillofacial surgery through its valuable 

applications in dental diagnosis and effective 

maxillofacial treatment planning. 

History of X ray 

In 1800s, Wilhelm Rontgen discovered X rays1.Initially 

two-dimensional radiographs were developed for the 

purpose of supporting the physician to arrive a diagnosis 

along with their clinical findings. But the dental tissues 

and its structure are three dimensional, they could not 

project the three-dimensional view. This was the 

limitations of two-dimensional radiographs. A revolution 

is happened on the account of 3 D images, CT was 

developed by Sir God Frey N. Hounsfield in1967.since 

its available in 1970s ,CT has become one of the 

commonly used imaging methods2.when compare to Two 

dimensional radiographs, in CT there was no 

superimposition and distortion. But CT has some 

limitation like high cost, limited access, and mainly 

higher radiation to the patient3.To Overcome these 

limitations, CBCT has emerged in the field. 

An early volumetric CT predecessor of CBCT, the 

dynamic spatial reconstructor, was developed in the late 

1970s by the Biodynamics Research Unit at the Mayo 

Clinic (Rochester, MN, USA). The first CBCT scanner 

was constructed for angiography 4. In 1997, the 

department of radiology 

of the Nihon University School of Dentistry developed a 

new technology- limited cone-beam 

computedtomography5.CBCT was developed by Arai et 

al6 in Japan (1999) and Mozzo et al (1998)7. The first 

commercial CBCT was introduced in Europe in 19994.It 

has variousnames  such as  dental volumetric tomography 

(DVT), cone-beam volumetric tomography (CBVT), 
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dental computed tomography (DCT), and cone-beam 

imaging (CBI), the most preferred name is cone-beam 

computed tomography(CBCT)8. 

Principles of Cone Beam Computed Tomography 

(CBCT) : 

CBCT is recorded with cone-shaped beam of Xrays and a 

reciprocating solid state flat-panel detector. The detector 

rotates around the patient either by 1800 or 3600 once and 

records the field of view rather a slice by slice imaging 

Performed in conventional CT9.In a single rotation, the 

region of interest (ROI) is scanned by a cone-shaped X 

ray beam around the vertical axis of the patient’s head. 

Digitized information of the objects in the ROI such as 

shape and density are acquired from multiple angles. 

These imaging data are then processed by Speciality 

software that ultimately constructs the tomographic 

images of the ROI in multiple anatomical planes, namely 

the standard coronal, axial and sagittal anatomical 

planes10. 

Clinical application of CBCT in Oral and Maxillofacial 

surgery 

Dental Implantology 

To evaluate bone quality and bone quantity CBCT is the 

most following method nowadays. It seems to be possible 

to predict bone density, initial implant stability, and 

possibility of immediate or early loading using CBCT 

scan prior to implant surgery11.CBCT enables the 

identification of nerve structures such as inferior alveolar 

nerve course through the mandible12.CBCT is also a 

useful source for bone grafting used in dental implants. 

With the help of CBCT scan and computer aided design, 

surgical guides can be fabricated. These surgical guides 

are used by the implantologist to place the planned 

implants in the patient’s mouth in the same position as in 

the virtual treatment plan, allowing for more accurate and 

predictable implant placement and reduced patient 

morbidity13. 

The European association for Osseo integration suggests 

CBCT might be required for treatment planning in the 

following clinical situation14 

1) where clinical examination and conventional 

radiography have failed to demonstrate 

the relevant anatomy, to help reduce the risk to important 

anatomical structures; (2) in borderline situations where 

there is limited bone available to place dental implants; 

and (3) where implant positioning can be improved to 

optimize biomechanical, functional, and aesthetic results. 

Examples include computer-assisted planning and the 

construction of surgical guides. 

Impacted and Supernumerary teeth 

Impaction surgery is the most common minor oral 

surgery performed in dental clinics and hospital. The 

intra oral periapical radiographs and panoramic 

radiographs are the widely used choice for impaction 

surgery. CBCT assesses the risk of treatment or non-

treatment based on more accurate 3 Dimensional 

analysis15.The relationship of impacted third molars to 

the mandibular canal ,adjacent teeth, sinus walls, and 

cortical border is important diagnostic information that 

can directly impact the outcome of 

surgery16.Tantanapornkal et al 17 concluded that 3DX-

rayCBCT(J Morite USA, Inc, Irvine, CA, USA) was 

significantly more accurate when compared with 

panoramic radiography in predicting  IAN exposure 

during third molar removal with sensitivity of 93% and 

specificity 77%..Using CBCT to locate and evaluate 

impacted cuspids and supernumerary teeth seem to make 

the surgical procedure more efficient and less 

invasive18.Jawad et al 19 reported that CBCT provided 

improved detection rate of root resorption associated with 

impacted canines. He also introduced a new root 
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resorption scale for CBCT imaging. CBCT proved to be 

a most reliable in determining the number of roots than 

did panoramic radiography20. 

Oral And Maxillofacial Pathology 

Usually CT is taken for diagnosis of maxillofacial 

pathology. But with the help of CBCT exact size of the 

defect and its relative density (radiolucent or radiopaque 

or a combination of the two) are determined21.CBCT is 

recommended when there is a need to diagnose a cyst 

,tumor,or infections in the alveolar process and jaw bone 

22.CBCT can also be teamed with stereo lithographic 

model construction ,which is used for dental implant 

placement or in the reconstruction of jaws resected due to 

pathology21.CBCT is helpful for presurgical planning of 

aggressive benign cysts and tumor as well as the monitor 

the progression of pathology with the use of multiple 

scans. CBCT also monitor skeletal changes ,airway 

changes and healing responses23.CBCT shows very little 

soft tissue details. In that situation either CT or MRI is 

indicated. It should not use in suspected malignancy. It is 

inferior to CT as it cannot distinguish solid and cystic 

leisions24.Finally CBCT was shown to increase 

confidence of the surgeon, but did not change proposed 

management 25. 

Maxillofacial Traumatology 

Trauma patients can be assessed with CBCT for 

treatment planning. CBCT can be used in combination 

with specific computer software for preoperative virtual 

planning and fabrication of patient-specific 

reconstruction plate for mandibular fractures26.When 

comparing CT and CBCT in the diagnosis of midface one 

study shown that CBCT provide better image quality at 

lower doses, and superior spatial resolution in standard 

and reduced dose settings27.However one recent study 

said that CBCT was not optimal for postoperative facial 

imaging in terms of maxillofacial bony structure in the 

vicinity of osteosynthesis materials28. 

TMJ Disorders 

MRI is the gold standard for articular components of 

TMJ usually. Though Panoramic radiographs give a basic 

idea of the joint, it has low sensitivity in evaluating 

changes in the condyle ,poor reliability and low accuracy 

in evaluating the temporal components of the 

joint29.CBCT provides information of condyle, glenoid 

fossa, joint space and surrounding structures. As CBCT 

allows the location of mandibular condyle, we can 

diagnose the potential problems associated with and 

dislocations of joint30.CBCT is used to compare the right 

TMJ with the left TMJ. By the use of CBCT we can 

assess the orthodontic expansion in mini implant 

supported rapid palatal expansion (MARPE) 

cases31.Therefore CBCT is useful imaging device for 

assessment of developmental anomalies of condyle, 

trauma of mandible and TMJ ,ankylosis, cortical erosion 

and osteoarthritic changes in the condyle32.At last, CBCT 

may soon become the investigational tool of choice for 

evaluating bony changes of the TMJ30. 

Orthodontics & Orthognathic surgery 

CBCT is useful for diagnosis treatment planning and 

treatment outcome in orthodontics. We can study about 

the hard and soft tissue wit this. When using aligners 

,before starting the treatment we can predict root and 

bone structure and design treatment with the help of 

CBCT33.Because some authors have doubt on root 

movement in aligner treatment34.Additionally CBCT can 

be used in association with CAD/CAM  technology for 

production of custom-made orthodontic appliances35.It 

can also be used for evaluation of facial growth and its 

discrepancies with class III malocclusion and orthodontic 

treatment36,37.CBCT is used for virtual surgical treatment 

planning in maxillary and mandibular advancement, 
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rotation and jaw correction38 .A computer designed splint 

is prepared with CBCT and can be used in maxillary 

down fracture and mandibular setback39.Katkar et al 

40shows CBCT was reliable in demonstrating 

cephalometric landmarks accurately. CBCT is a effective 

tool to identify the vital structures related to impacted 

teeth which could interfere the orthodontic 

movement41.Airway measurement technique are possible 

with CBCT42,43.These data is useful for surgical 

orthodontic cases as well as sleep apnea patients44.CBCT 

is reliable tool in craniofacial surgery also. 

Conclusion 

CBCT is used widely now a days in OMS offices. It is a 

valuable tool for diagnosis, treatment planning and 

treatment outcome and research purpose. These are 

several studies says about the clinical applications of 

CBCT. our study was focusing its usage in oral and 

maxillofacial surgery. 
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