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INTRODUCTION 

Imaging is an important diagnostic adjunct to 

the clinical assessment of the dental patient.[1]Ever 

since the ‘dental X ray pioneers’ took the first 

radiographs of teeth in early 1896, radiology has 

become an integral component in the assessment of 

dental patient.[2]
 

Radiographic evaluation and diagnosis has 

undergone enormous changes in the last 20 years. 

New technologies are being developed and are 

becoming readily available to the medical and dental 

field. With the expanding array of imaging 

modalities, dental radiology has played revolutionary 

role in determining diagnosis, treatment plan and 

prognostic value.[3] 

Present day intraoral and extraoral 

procedures used individually or in combination, 

suffer from the same inherent limitations of all 

planar 2 dimensional projections: magnification, 

distortion, superimposition and misrepresentation of 

structures. Numerous efforts have been made 

towards three dimensional (3D) radiographic images 

such as stereoscopy, computed tomography. Their 

application in dentistry is limited because of cost, 

access and dose considerations. The introduction of 

Cone beam computed tomography (CBCT) 

specifically dedicated to imaging the maxillofacial 

region heralds a true paradigm shift.[1] 

CBCT also referred to as cone beam 

volumetric imaging (CBVI), Cone beam volumetric 

tomography (CBVT).[4] 

The advent of this technology has evolved 

into an indispensible diagnostic tool that can be used 

for a variety of different clinical applications that 

include, but are not limited to : dental implant site 

evaluation, alveolar bone defect and bone 

augmentation procedures, impacted teeth, 

orthodontics, endodontics, temporomandibular joint 

diagnostics, sinus augmentation procedures and 

orthognathic surgical interventions.[5] 

EVOLUTION OF CBCT 

 
CBCT was first adapted for potential use in 1982 at 

the Mayo clinic Biodynamics Research laboratory. 

CBCT was initially developed for angiography, but 

more recent medical applications have included 

radiotherapy guidance and mammography.[6, 7] 
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The first CBCT system became commercially 

available for dentomaxillofacial imaging in 2001 

(New Tom QR DVT 9000 : Quantitative radiology, 

Verona, Italy).[6] 

Cone beam computed tomography is a recent 

technology initially developed for angiography in 

1982 and subsequently applied to maxillofacial 

imaging. It uses a divergent or cone shaped source of 

ionizing radiation and a 2 dimensional area detector 

fixed on a rotating gantry to acquire multiple 

sequential projection images in one complete scan 

around the area of interest.[8] 

PRINCIPLE OF CBCT 

 

 
During a CBCT scan, the scanner rotates 

3600 around a rotation fulcrum fixed within the 

centre of the region of interest to obtain multiple 

images. Because the exposure incorporates the entire 

region of interest (ROI), only one rotational scan of 

the gantry is necessary to acquire enough data for 

image reconstruction. The scan time can range 

between five and forty seconds. After the scan, the 

resultant image set or raw data are subjected to a 

reconstruction process that results in the production 

of a digital volume called voxels of anatomical data 

that can be visualized with specialized software. 

Voxel dimensions are dependent on the pixel size on 

the area detector. Therefore CBCT units in general 

provide voxel resolutions that are isotropic – equal in 

all three dimensions.[7,8,9] 

 

 

Fig. 1 : Cone Beam Imaging Geometry 

USES IN DENTISTRY: 
 

CBCT technology has had a substantial 

impact on maxillofacial imaging. It has been applied 

to diagnosis in all areas of dentistry and is now 

expanding into treatment applications. CBCT should 

not be considered a replacement for panoramic or 

conventional projection radiographic applications 

but rather as a complimentary modality for specific 

application.[8] 

 
IMPLANT SITE ASSESSMENT 

Conventional linear tomography and CT have 

traditionally been used in presurgical imaging, 

though the former has overlain ghosting artefacts and 

the latter has relatively high radiation exposure and 

cost.[10] 

The use of CBCT image-based planning for oral 

implant treatment is now widespread. These methods 

are helpful in the preoperative evaluation of the 

surgical site. They also enhance the surgeon’s 

knowledge of specific anatomic situation criteria can 

be an invaluable tool during preoperative planning 

for complicated endosseous dental implantation 

procedures.[11] 

In most instances, a radiographic stent is made using 

standard impression models. This stent is worn at the 
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time of CBCT exposure to provide a precise 

fiduciary reference. The CBCT data set is then sent 

to the outside laboratory and an implant placement 

stent is provided for use at surgery. This facilitates 

the precise placement of implants and speeds 

completion of the case. This procedure is enabling 

dentists to carry out implant procedures that were 

previously beyond their scope of practice.[12] 

The use of the third dimension has improved the 

clinical success of implants and their associated 

prostheses, and led to more accurate and aesthetic 

outcomes. The images produced provide more 

precise evaluation of the alveolus.[5] In 2001, the 

American Association of Maxillofacial Radiologists 

recommended that a CBCT scan be obtained for the 

placement of dental implants.[13] 

Authors introduced volumetric imaging for pre- 

surgical assessment of implant placement and 

compared this technique with other available 

imaging techniques. The large FOV and 3-D image 

set offered by CBCT created the opportunity for the 

clinician to adequately assess the implant site, look 

at the opposing occlusion, TMJs, and other factors 

that may be associated with the total success of 

implant-based rehabilitation of the patient’s 

occlusion. It was shown that CBCT created the 

opportunity to extend the information yield beyond 

the conventional imaging methods and was an ideal 

modality for implant planning.[14] 

A study evaluated the accuracy of the linear 

measurements obtained in CBCT images using a 

NewTom. Thirteen measurements were obtained in 

dry skulls (n = 8) between internal and external 

anatomical sites using a caliper and examined using 

NewTom 9000. The conclusion of this study was 

that, although the CBCT image underestimated the 

real distances between skull sites, differences were 

only significant for the skull base and therefore it 

was reliable for linear evaluation measurements of 

other structures more closely associated with 

dentomaxillofacial imaging.[15] 

A study evaluated the usefulness of 3D images in 

implant treatment. 3D images were reconstructed 

from CT with a panoramic unit, compact CT images, 

and multislice helical CT images. The usefulness of 

each system was assessed for dental implant 

treatment. 3D images reconstructed from 

conventional tomograms with the panoramic unit 

were assessed as fair to unsure, compact CT 3D 

images were assessed as unsure to good, and 

multislice helical CT 3D images were assessed as 

good to excellent. It was concluded that compact CT 

3D images and multislice helical CT 3D images 

were useful in dental implant treatment.[16] 

Authors reported a case describing a systematic 

approach to the planning and surgical placement of a 

single implant-supported crown, utilizing CBCT- 

based dental imaging for implant planning and 

surgical guidance. It helped the clinician to safely 

and predictably transfer the optimal-implant 

trajectory and distances from the adjacent tooth and 

mandibular nerve to the patient's mouth. The simple 

steps resulted in the accurate transfer of critical 

radiographic information to the surgical site.[17] 

A study was conducted to determine a conversion 

coefficient for Hounsfield Units (HU) to material 

density (g cm (-3)) obtained from cone-beam 

computed tomography (CBCT-NewTom QR-DVT 

9000) data. The raw data were converted into 

DICOM format and analysed using Merge eFilm and 

AMIRA to determine the HU of different areas of 

the models. The study concluded that CBCT 
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provides an effective option for determination of 

material density expressed as Hounsfield Units.[18] 

Authors developed an image guided protocol for 

placement of a temporary anchorage device without 

surgically   reflecting  a mucoperiosteal flap using 

CBCT. CBCT three dimensional imaging guided 

placement   of  temporary anchorage devices for 

orthodontic   anchorage. Benefits of this protocol 

showed atraumatic treatment, minimally invasive 

therapy,  and flapless insertion with  predictable 

success.[19] 

 
In one study authors compared the accuracy 

of CBCT scanning (NewTom 3G) with intraoral 

periapical radiography (Dixi2, Planmeca CCD sensor 

and Insight film) for the detection of periapical bone 

defects. In conclusion, the results of the study showed 

that the NewTom 3G was better than intraoral 

periapical radiography when evaluating the presence 

of artificially created periapical bone defects. 

NewTom 3G may be useful in cases of immediate 

implants intended to replace teeth with suspicion for 

possible existing endodontic pathology, or in candidate 

implant sites neighbouring such teeth.[20] 

A study reviewed two cases to illustrate how model- 

based CBCT treatment planning and 3-D multiplane 

treatment programs can assist with the pretreatment 

evaluation and decision-making process for the 

complex placement of implants. Utilization of CBCT 

clearly illustrated the true 3-D shape and size of all 

anatomical structures. By combining CBCT and 3-D 

treatment planning, implants were placed with ideal 

prosthetic results. They concluded that CBCT and 3- 

D treatment planning were emerging technologies 

that provided the clinician with the necessary 

information for routine and complex cases involving 

the placement of implants in the mandible or 

maxilla. Through the 3-D treatment planning the 

clinician was better able to understand the limitations 

that may be encountered in surgery before a flap was 

laid. These imaging and manufacturing capabilities 

do not exist with 2-D imaging and model-based 

treatment planning.[21] 

A study conducted, analyzed the availability of bone 

in the interforaminal region and demonstrated the 

variation in diagnosis between panoramic x-ray and 

CBCT. Study concluded that panoramic images 

underestimated the vertical and horizontal 

measurements when compared with CBCT which 

was an advantageous system for interforaminal 

implant treatment planning, especially since the 

reported radiation dose was minimal and geometric 

accuracy was very high.[22] 

A study evaluated the accuracy of linear 

measurements obtained with dental CBCT and Multi 

slice computed tomography (MSCT) by altering 

radiation doses using pre-operative planning of the 

placement of oral implants as a model. A human 

cadaver mandible was examined in two edentulous 

areas and one dentate area using CBCT and MSCT. 

They concluded that CBCT was a reliable tool for 

implant-planning measurements when compared 

with MSCT. A considerable radiation dose reduction 

could be achieved with low-dose MSCT 

examinations without a major loss of measurement 

accuracy.[23] 

One study evaluated the accuracy of the first 

integrated system for CBCT imaging, dental implant 

planning and surgical template-aided implant 

placement. Although hardly comparable due to 

different study designs and measurement strategies, 

the investigated system’s inherent accuracy 
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corresponded to the most favourable results for 

computer aided surgery systems published till date. 

In combination with the Nobel Guide surgical set for 

fully guided insertion, the same accuracy level could 

be maintained for implant positioning.[24] 

A study conducted to establish a basis for weighing 

the potential diagnostic and therapeutic benefits of 

three-dimensional cone-beam data sets in contrast to 

digital Orthopantomograph (OPG) and Computed 

tomography (CT) in implant dentistry. The results of 

the present study confirmed superior radiographic 

visualization for all important high-contrast 

structures in presurgical implant dentistry assessment 

for CBCT imaging in contrast to OPG and a CT-like 

degree of information for high-contrast structures in 

CBCT data sets. Clinically, however, the elevated 

radiation dosages transmitted by CB imaging should 

be taken into account.[25] 

A study was conducted to assess the accuracy of 

measuring the cortical bone thickness adjacent to 

dental implants using two CBCT systems. It was 

concluded that i-CAT NG (voxel size 0.3) may not 

produce sufficient resolution of the thin cortical bone 

adjacent to dental implants and, therefore, the 

measurements may not be accurate; whereas, 

Accuitomo 3D60 FPD(voxel size 0.125) may 

produce better resolution and more accurate 

measurement of the thin bone.[26] 

Since specificity for the NewTom 3G is not 

significantly different from the periapical techniques, 

and the facts that CBCT has a 3–7 times higher dose 

than film orthopantomograms traditionally used in 

implant treatment planning[27] and is a quite time 

consuming method, it would be wrong to suggest 

that all patients intended for implant treatment 

should be examined with CBCT. However, it may be 

suggested that when teeth with diffuse symptoms or 

asymptomatic teeth with suspicion for endodontic 

pathology (e.g. inadequate root canal treatment, 

history of recurrent problems of endodontic etiology 

etc.) are intended to be replaced with immediate 

implants, or in case such teeth are neighbours to 

candidate implant sites, the use of the CBCT may be 

beneficial.[28] 

 

Fig. 2.1 : Implant Site Assessment Using CBCT 
 

 

Fig. 2.2 : Implant Site Assessment Using CBCT 

CONCLUSION: 

As CBCT scanning is finding more and more 

commercial        applications in medicine, 

dentomaxillofacial radiology stands as the privileged 

field that has driven growth of this exciting 

technology into the commercial maturity.[29] 
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This is a blossoming field which provides an 

ongoing income potential for a dentist who combines 

CBCT image-guidance with treatment. Image- 

guidance is an exciting advance that is already 

having substantial impact on the practice of 

dentistry.[7] 

The most dramatic of anticipated new 

developments will be the merging of 3-D digital 

photography with CBCT and diagnostic software to 

create real images of patients and to show actual 

facial changes that could result from implant 

placement, as well as reconstructive surgery. All of 

these developments and tools will ultimately 

improve patient dental care, the major goal of all of 

our profession.[30] 

REFERENCES: 

 
1. WC Scarfe, AG Farman. Cone beam computed 

tomography: A paradigm shift for clinical 

dentistry. Austr Dent Pract 2007 Aug:102-110. 

2. Macloed I, Heath N. Cone beam computed 

tomography (CBCT) in dental practice. Dent 

update 2008; 35: 590-598. 

3. F Bernard. Medicolegal issues related to cone 

beam CT. Semin Orthod 2009; 15:77-84. 

4. R Lutz, K Jochen, K Erwin. Cone beam 

volumetric imaging in dentistry. 2nd ed. Elsevier. 

5-34. 

5. Scott D. Cone beam computed tomography – 

assisted treatment planning concepts. Dent Clin 

North Am 2011;55:515-536. 

6. Miracle AC, Mukherji SK. Conebeam CT of the 

head and neck, Part 2: clinical applications. Am J 

Neuroradiol 2009 Aug;30:1285–92. 

7. Scarfe WC, Farman AG. What is cone-beam CT 

and how does it work. Dent Clin North Am 

2008;52:707-730. 

8. White SC, Pharoah MJ. Oral Radiology – 

principles and interpretation. 6thedn. India: 

Elsevier; 2009. p.225-243. 

9. HC David. Operational principles for cone beam 

computed tomography. J Am Dent 

Assoc.2010;141:3S-6S. 

10. American Academy of Oral and Maxillofacial 

Radiology, ad hoc Committee on Parameters of 

Care. Parameters of radiologic care: an official 

report of the American Academy of Oral and 

Maxillofacial Radiology. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod. 2001;91(5):498- 

511. 

11. Hatcher DC, Dial C, Mayorga C. Cone Beam CT 

for Pre-Surgical Assessment of Implant Sites. J 

Calif Dent Assoc 2003 Nov;31(3):825-833. 

12. Lascala CA, Panella J, Marques MM. Analysis 

of the accuracy of linear measurements obtained 

by cone beam computed tomography (CBCT- 

NewTom). Dentomaxillofac Radiol 

2004;33:291-294. 

13. Naitoh M, Katsumata A, Kubota Y et al. 

Assessment of three dimensional X-ray images: 

reconstruction from conventional tomograms, 

compact computerized tomography images, and 

multislice helical computerized tomography 

images. J Oral Implantol 2005;31:234-241. 

14. Almog DM, Lamar J, Lamar FR, Lamar F. Cone 

beam computerized tomography based dental 

imaging for implant planning and surgical 

guidance, Part 1: Single implant in the 

mandibular molar region. J Oral Implantol 

2006;32(2):77-81. 



25 Journal of Interdisciplinary Dental Sciences, Vol.11, No.2 July-December 2022, 19-26  

15. Lagravère MO, Fang Y, Carey J, Toogood RW, 

Packota GV, Major PW. Density conversion 

factor determined using a cone-beam computed 

tomography unit NewTom QR-DVT 9000. 

Dentomaxillofac Radiol 2006;35:407-409. 

16. Palomo LB, Palomo JM, Hans MG, Bissada N. 

Image guided placement of temporary anchorage 

devices for tooth movement. Int J Computer 

Assist Radiol Surg 2007;2(1):S424-S426. 

17. Stavropoulos A, Wenzel A. Accuracy of cone 

beam dental CT, intraoral digital and 

conventional film radiography for the detection 

of periapical lesions. An ex vivo study in pig 

jaws. Clin Oral Invest 2007;11:101-106. 

18. Peck JN, Conte GJ. Radiologic techniques using 

CBCT and 3-D treatment planning for implant 

placement. J Calif Dent Assoc 2008 

Apr;36(4):287-290. 

19. Madrigal C, Ortega R, Meniz C, López-Quiles J. 

Study of available bone for interforaminal 

implant treatment using cone-beam computed 

tomography. Med Oral Patol Oral Cir Bucal. 

2008 May1;13(5):E307-12. 

20. Suomalainen A, Vehmas T, Kortesniemi M, 

Robinson S, Peltola J. Accuracy of linear 

measurements using dental cone beam and 

conventional multislice computed tomography. 

Dentomaxillofac Radiol 2008;37:10-17. 

21. Dreiseidler T, Neugebauer J, Ritter L, Lingohr T, 

Rothamel D, Mischkowski RA et al. Accuracy of 

a newly developed integrated system for dental 

implant planning. Clin Oral Impl Res 

2009;20(11):1191-1199. 

22. Dreiseidler T, Mischkowski RA, Neugebauer J, 

Ritter L, Zöller JE. Comparison of cone-beam 

imaging with orthopantomography and 

computerized tomography for assessment in 

presurgical implant dentistry. Int J Oral 

Maxillofac Implants 2009;24:216-225. 

23. Razavi T, Palmer RM, Davies J, Wilson R, 

Palmer PJ. Accuracy of measuring the cortical 

bone thickness adjacent to dental implants using 

cone beam computed tomography. Clin Oral Imp 

Res 2010;21:718-725. 

24. Erickson M, Caruso JM, Leggitt L. Newtom QR- 

DVT 9000 Imaging Used to Confirm a Clinical 

Diagnosis of Iatrogenic Mandibular Nerve 

Paresthesia. J Calif Dent Assoc 2003 

Nov;31(11):843-845. 

25. King K. Paramedian palate morphology in the 

adolescent: a cone beam computed tomography 

study. Am J Orthod Dentofacial Orthop 2005; 

128:262. 

26. Loubele M et al. Comparative localized linear 

accuracy of small-field cone-beam CT and 

multislice CT for alveolar bone measurements. 

Oral Surg Oral Med Oral Pathol Oral Radiol 

Endod 2008;105(4):512-8. 

27. Loubele M et al. Assessment of bone 

segmentation quality of cone-beam CT versus 

multislice spiral CT: a pilot study. Oral Surg Oral 

Med Oral Pathol Oral Radiol Endod 2006;102: 

225-34. 

28. Suomalainen A, Vehmas T, Kortesniemi M, 

Robinson S, Peltola J. Accuracy of linear 

measurements using dental cone beam and 

conventional multislice computed tomography. 

Dentomaxillofac Radiol2008;37:10-17. 

29. Jadu F, Yaffe MJ, Lam EWN. A comparative 

study of the effective radiation doses from cone 

beam computed tomography and plain radiography 



26 Journal of Interdisciplinary Dental Sciences, Vol.11, No.2 July-December 2022, 19-26  

for sialography. Dentomaxillofac Radiol 2010; 

39:257-263. 

30. Azevedo B, Lee R, Shintaku W, Noujeim M, 

Nummikoski P. Influence of the beam hardness on 

artifacts in cone-beam CT. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod 2008 

Apr;105(4)e48. 

 

 

Corresponding author: 

Dr. Sharyu Thool 
PG Student 

Dept. of Oral Medicine & Radiology 
Mob. No. 8766495703 

 
 

  Thool S.1, Rakaraddi M2, Paraye S3, 

Sarwade D 4, Sadawarte S 5, Bangar S 6. 

ROLE OF CBCT IN IMPLANTS 

Journal of Interdisciplinary Dental Sciences, 

July-Dec 2022;11(2):19-26 


	Dr. Sharyu Thool1, Dr. Mangala Rakaraddi2, Dr. Swati Paraye 3, Dr. Dhanvarsha Sarwade 4, Dr. Shamli Sadawarte 5, Dr. Sayojyata Bangar6.
	INTRODUCTION
	EVOLUTION OF CBCT
	PRINCIPLE OF CBCT
	Fig. 1 : Cone Beam Imaging Geometry
	USES IN DENTISTRY:
	IMPLANT SITE ASSESSMENT

	CONCLUSION:
	REFERENCES:


