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Abstract 
Introduction: Cone Beam Computed Tomography (CBCT) is a recently developed imaging 
technology which gives advantageous low-dose radiation and high resolution dental imaging of 
the cranio-maxillofacial anatomic structures in three dimensions (3D). During the last decade, 
many research studies have been done on the clinical efficacy of CBCT in dentistry.  
Material and Methods: Computer databases, including PubMed, Science direct and Google 
advance search were searched. 
Results: Many studies were retrieved initially. 56 studies were closely related to the current 
topic under review. 
Conclusions: From the current literature, it’s obvious that even though a lot of research has 
been done on CBCT, no clear decision has been made about the application of CBCT in 
orthodontics. In this article, we focused on understanding the basic concepts of CBCT and its 
application in orthodontics. Future research needs to be done about various clinical application 
of CBCT in orthodontic treatment planning, procedures and final outcomes.  
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Introduction 

one Beam is a rapidly advancing dental 
imaging technology which is gaining 

popularity by producing low-dose, high 
resolution and accurate three dimensional 
images of cranio-facial anatomic structures in 
dentistry.1, 2 The first CBCT manufactured for 
oral and maxillofacial region was in late 
1990’s.3 It has been increasingly used since 
then in Orthodontics, Oral and Maxillofacial 
Surgery and Dental Implantology. Although 
CBCT has proved its efficacy in diagnosis of 
oral and maxillofacial pathology with 
production of detailed images, but still a vast 
amount of literature exists which contradicts 
the efficacy of CBCT citing lack of 
standardized methodological approach 
during the studies.4,5  

Although CBCT information can play 
a significant role in diagnosis and treatment 
planning in orthodontics but it can also 
expose the limitation of orthodontists in 
interpretation of the detailed information 

attained from CBCT.6-10 Diagnosis of 
pathologies that are not routinely diagnosed 
on panoramic 2D imaging leading to 
confusion and clinical error.11-14 Without 
understanding the implication of pathology 
seen through CBCT (e.g. external root 
resorption) we cannot utilize the 3D 
information from CBCT, even if it aides in the 
diagnosis and treatment planning. As the 
CBCT technology becomes cheaper and easily 
available in general dental practices for 
orthodontic procedures, it is clear that the 
lack of training and experience will play a 
role in inadequate reporting of dental 
pathologies. The Ionizing Radiation Exposure 
2000 states that all radiation exposure should 
be justified including CBCT.15-18 Current 
guidelines on the use of CBCT state that, it 
should only be used in specific clinical 
situations and conventional radiography 
should be the preferred mode of imaging 
modality in all cases. Orthodontic procedures 
which are recommended for being diagnosed 
with CBCT are the presence of cleft 
lip/palate, unerupted teeth, generalized root 
resorption and planning for orthognathic 
treatment.3, 19-22 This guideline is based on 
current literature stating that certain clinical 
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conditions use of CBCT outweighs the risks 
involved with radiation exposure. It should 
also be noted that if CBCT field of view for 
dental images includes the base of skull and 
associated anatomic structures, then clinicians 
have a responsibility to give a detailed 
reporting of all additional structures and not 
just the limited area of interest. If any 
pathology is missed by the clinician which is 
of serious nature, this can lead to medico-
legal implications. Almost 20,000 CBCT scans 
are taken daily in USA, but it’s not clear 
whether they are leading to a positive 
treatment outcome or not.23-25 Based on 
ALARA principle (as low as reasonably 
achievable), CBCT radiation exposure should 
be beneficial for patients seeking orthodontic 
treatment.  

 

Material and Methods 
Computer databases, including PubMed, 
Science direct and Google advance search 
were searched. Internationally published 
research literature, review articles and 
relevant citations were included. After the 
electronic literature search, a hand search of 
key orthodontic journals was undertaken to 
identify recent articles. 

 

Results 
A broad search of published articles was done 
using both electronic database and hand 
searching. Many studies were retrieved 
initially. 56 studies were closely related to the 
current topic under review.  

 
Discussion 
Comparison between conventional CT scans 
and CBCT: The increased use of CBCT in 
dentistry is basically derived from initial 
studies which proved beneficial results of 
Conventional Computed Tomography Scans 
in Oral and Maxillofacial surgery.5,26 The high 
radiation dose involved with conventional CT 
scans limits its usage in general dentistry.11 
With the development of less expensive 

radiation X-rays tubes, more sensitive 
detectors and more powerful computer 
processors, CBCT systems are widely gaining 
acceptance in dentistry. The first 
commercially available CBCT machine was in 
1990’s (the New Tom 9000), after which 30 
different CBCT machines became available 
for commercial use.26 
CBCT, otherwise referred to as digital volume 
tomography uses a cone beam shaped X-ray 
beam which projects rays to a parallel 
detector. Both rotate 360° around the patients 
head and forms multiple cubes of images in 
the computer. These 3D blocks of images are 
known as Voxels. This is different from CT 
scans which produces multiple slices of 
images.27 Each voxel represents a specific 
degree of X-ray beam absorption in dental 
imaging. Using computer software processing 
the images are combined by sophisticated 
algorithms and reconstructing images in three 
orthogonal planes; sagittal, coronal and axial.  
 
Advantages of CBCT in Orthodontics: CBCT 
imaging is very useful in hard tissues 
visualization.28 In addition to easy availability 
and affordability, the advantage in CBCT 
imaging is considerably less radiation 
exposure as compared with the conventional 
CT scans. The approximate effective dose of 
CBCT is almost 20% of that of a conventional 
CT scan.29 The effective dose of CBCT is 
almost equivalent to the dose from a full 
mouth screen by periapical radiographs, 
depending on the machine and resolution.30,31 
The CBCT scanners also allow collimation 
which allows radiation exposure to specific 
areas of jaws thus reducing the overall 
radiation exposure as well.  
Localized Use of CBCT: CBCT has numerous 
applications in the oral and maxillofacial 
region. Here, we have outlined the relevant 
application in orthodontics. 
Impacted and ectopic teeth: 
Currently, the majority of orthodontists use 
periapical x-rays and panoramic imaging for 
assessing the vertical depth and mesiodistal 
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relation of unerupted impacted teeth in 
jaws.32 It’s important to establish the 
anatomical relationship of unerupted tooth 
with adjacent anatomic structures and teeth. 
The conventional radiographs can be 
supplemented with the occlusal and lateral 
cephalogram X-rays as well.33-36 The 
panoramic imaging has potential 
disadvantages of distortions, magnifications 
and imaging artifacts which might result in 
error in distance relationship 
measurements.37-39 Previous researchers 
identified that the efficacy of 3D imaging in 
establishing accurate relationship of 
unerupted teeth with adjacent structures does 
play a significant role in treatment 
outcomes.40 The accurate position by the 3D 
imaging leads to an active approach of 
surgical exposure and orthodontic tractions 
compared to 2D imaging. Another important 
finding was the exact localization of impacted 
canine which leads to a more precise flap 
design and exposure by the surgeon.41 This 
leads to a considerably reduced surgical 
trauma and more favorable periodontal 
healing outcome. Knowledge of the exact 
location of impacted canine also leads to a 
predictable treatment outcome with the 
precise orthodontic traction force.  
 
Root Resorption associated with impacted 
teeth: A fundamental component of diagnosis 
is not only the accurate location of an 
impacted teeth, but also detection of any 
adjacent tooth root resorption. The 
information from CBCT can lead to the 
improved diagnosis of root resorption by as 
much as 50%.42 There is no long term study 
which evaluates the use of CBCT in assessing 
the root resorption caused by orthodontic 
treatment forces. A recent study found that 
orthodontists tend to decrease the 
aggressiveness of orthodontic forces when 
root resorption is diagnosed in lateral 
incisors.42  
Developmental anomalies: In various 
developmental analogies the CBCT plays an 

important role in treatment planning. For 
example in Talon Cusp where the incisal 
surface needs to be reduced for aesthetic 
consideration.43 Previously, no exact method 
was available where the exact length of the 
pulpal extension in in the tooth crown could 
be evaluated, but after CBCT imaging 
information, precise reduction of the crown is 
possible.  
Root Fracture: The management of a root 
fracture depends on the establishment of 
exact fracture line. Retention of a fractured 
tooth by endodontic treatment can play an 
important role in orthodontic treatment 
planning by maintaining space in younger 
patients.44-46 The CBCT allows exacts location 
of fracture line which can help in treatment 
decision of whether to retain the proximal 
part of tooth or extraction of tooth is the only 
possible outcome.  
Planning for temporary anchorage devices: 
CBCT has been extensively used to evaluate 
the residual alveolar bone thickness in the 
pretreatment dental implant planning. It can 
be said that all temporary anchorage devices 
should be placed after thorough assessment 
of bone thickness in jaws.47 Although 
researchers have argued that the treatment 
outcome from these devices also depends on 
the orthodontic forces applied but the role of 
adequate evaluation of bone thickness 
remains ambiguous. This could effectively be 
done with CBCT imaging.  
Rapid Maxillary Expansion (RME): Few 
studies have been done in assessing the 
effects of Rapid Maxillary Expansion on the 
periodontal health and skeletal structural 
changes. Before CBCT, the changes made by 
RME were evaluated by changes in the dental 
casts and conventional dental radiographs. 
With CBCT, clinicians can accurately assess 
the 3D changes in the skeletal structures 
quantitatively.48 The confusion about whether 
greater expansion is achieved in anterior or 
posterior segments of maxilla after RME was 
not cleared until a recent CBCT study proved 
that anterior segment has more expansion. 
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Also CBCT studies highlighted that tipping 
caused by RME was due to the decrease in 
buccal bone thickness. This research finding is 
interesting, but no long term study has been 
found in this regard.  
Cleft Palate: Before CBCT, the conventional 
CT scan was considered the gold standard for 
evaluating the bony defect caused by Cleft 
Palate in maxilla. Various studies have now 
found CBCT to shows adequate visualization 
of bony defect in cleft palate in maxilla before 
any surgical interventional is undertaken at 
an expense of lower radiation dose than 
conventional CT scans.49-55 Although, no 
quantitative literature is available to show the 
advantage of CBCT on panoramic imaging, 
the majority of dental cleft centers continue to 
use the conventional CT scans or Panoramic 
imaging for evaluation of bony defect in cleft 
palate patients.  
Orthognathic surgery: Superimposition of 
two CBCT images allows to quantitatively 
study the changes in the craniofacial region. 
This is done by using a color map and color 
spectrum imaging indicating the amount and 
direction of imaging changes. These 3D 
superimposition techniques have already 
become a detailed method to assess 3D 
skeletal and soft tissue changes of facial 
structures.56 Just like pretreatment dental 
implant planning through use of soft wares in 
CBCT imaging, dental orthognathic treatment 
planning has been done recently with positive 
results. More research needs to be done for 
evaluating the success of CBCT software in 
orthognathic treatment planning.  
 

Conclusions 
CBCT is a recent developed dental imaging 
which has effective applications in 
orthodontics. Its lower radiation dose, higher 
accuracy, easy availability and lower cost 
makes it a candidate for widespread use in 
orthodontic diagnosis and treatment 
planning. Although the current literature 
provides support for efficacy of CBCT 
imaging in orthodontic procedures, but there 

is a strong need for further long term research 
studies which quantifiably proves the 
beneficial role of CBCT over conventional 2D 
imaging or 3D CT scans. The current 
guidelines rightly support the use of CBCT 
imaging in complex cases and use of 
conventional radiography as first line of 
investigation in simple orthodontic treatment 
cases. 
 

References 
1. Aljehani YA. Diagnostic Applications of Cone-

Beam CT for Periodontal Diseases. International 
journal of dentistry. 2014;865-79. 

2. Patel S, Durack C, Abella F, Shemesh H, Roig M, 
Lemberg K. Cone Beam Computed Tomography in 
Endodontics- A review. International endodontic 
journal. 2014. 

3. Bryant JA, Drage NA, Richmond S. Study of the 
scan uniformity from an i-CAT cone beam 
computed tomography dental imaging system. 
Dento maxillo facial radiology. 2008;37(7):365-74. 

4. Chappuis V, Engel O, Reyes M, Shahim K, Nolte 
LP, Buser D. Ridge alterations post-extraction in the 
esthetic zone: a 3D analysis with CBCT. Journal of 
dental research. 2013;92(12 Suppl):195S-201S. 

5. Horner K. Cone-beam computed tomography: time 
for an evidence-based approach. Primary dental 
journal. 2013;2(1):22-31. 

6. Ahmad M, Freymiller E. Cone beam computed 
tomography: evaluation of maxillofacial pathology. 
Journal of the California Dental Association. 
2010;38(1):41-7. 

7. Dolekoglu S, Fisekcioglu E, Ilguy D, Ilguy M, 
Bayirli G. Diagnosis of jaw and dentoalveolar 
fractures in a traumatized patient with cone beam 
computed tomography. Dental traumatology : 
official publication of International Association for 
Dental Traumatology. 2010;26(2):200-3. 

8. Kim S, Song H, Samei E, Yin FF, Yoshizumi TT. 
Computed tomography dose index and dose length 
product for cone-beam CT: Monte Carlo 
simulations. Journal of applied clinical medical 
physics / American College of Medical Physics. 
2011;12(2):3395. 

9. Shah MA, Shah SS, Dave D. Dentascan - is the 
investment worth the hype ? Journal of clinical and 
diagnostic research : JCDR. 2013;7(12):3039-43. 

10. Siewerdsen JH, Daly MJ, Bakhtiar B, Moseley DJ, 
Richard S, Keller H, et al. A simple, direct method 
for x-ray scatter estimation and correction in digital 
radiography and cone-beam CT. Medical physics. 
2006;33(1):187-97. 

11. Cozzolino M, Fiorentino A, Oliviero C, Pedicini P, 
Clemente S, Califano G, et al. Volumetric and 



POJ 2014:6(1) 32-37  

36 

Dosimetric Assessment by Cone-beam Computed 
Tomography Scans in Head and Neck Radiation 
Therapy: A Monitoring in Four Phases of 
Treatment. Technology in cancer research & 
treatment. 2014;13(4):325-35. 

12. Oh YK, Baek JG, Kim OB, Kim JH. Assessment of 
setup uncertainties for various tumor sites when 
using daily CBCT for more than 2200 VMAT 
treatments. Journal of applied clinical medical 
physics / American College of Medical Physics. 
2014;15(2):4418. 

13. Rankine LJ, Newton J, Bache ST, Das SK, 
Adamovics J, Kirsch DG, et al. Investigating end-to-
end accuracy of image guided radiation treatment 
delivery using a micro-irradiator. Physics in 
medicine and biology. 2013;58(21):7791-801. 

14. Zhang Q, Chan MF, Burman C, Song Y, Zhang M. 
Three independent one-dimensional margins for 
single-fraction frameless stereotactic radiosurgery 
brain cases using CBCT. Medical physics. 
2013;40(12):121715. 

15. Miura M, Watanabe H, Okochi K, Sasaki T, Shibuya 
H. Biological response to ionizing radiation in 
mouse embryo fibroblasts with a targeted 
disruption of the DNA polymerase beta gene. 
Radiation research. 2000;153(6):773-80. 

16. Rout J, Brown J. Ionizing radiation regulations and 
the dental practitioner: 1. The nature of ionizing 
radiation and its use in dentistry. Dental update. 
2012;39(3):191-2, 5-8, 201-3. 

17. Schwartz S. Radiographic techniques for the 
pediatric patient. The journal of contemporary 
dental practice. 2000;1(4):60-73. 

18. van den Bergh B, Goey Y, Forouzanfar T. 
Postoperative radiographs after maxillofacial 
trauma: Sense or nonsense? International journal of 
oral and maxillofacial surgery. 2011;40(12):1373-6. 

19. Almukhtar A, Ju X, Khambay B, McDonald J, 
Ayoub A. Comparison of the accuracy of voxel 
based registration and surface based registration 
for 3D assessment of surgical change following 
orthognathic surgery. PloS one. 2014;9(4):e93402. 

20. Chang YB, Xia JJ, Yuan P, Kuo TH, Xiong Z, Gateno 
J, et al. 3D segmentation of maxilla in cone-beam 
computed tomography imaging using base 
invariant wavelet active shape model on 
customized two-manifold topology. Journal of X-
ray science and technology. 2013;21(2):251-82. 

21. Kuijpers MA, Chiu YT, Nada RM, Carels CE, 
Fudalej PS. Three-dimensional Imaging Methods 
for Quantitative Analysis of Facial Soft Tissues and 
Skeletal Morphology in Patients with Orofacial 
Clefts: A Systematic Review. PloS one. 
2014;9(4):e93442. 

22. Shigeeda T. Root proximity and stability of 
orthodontic anchor screws. Journal of oral science. 
2014;56(1):59-65. 

23. Blattner TC, George N, Lee CC, Kumar V, Yelton 
CD. Efficacy of cone-beam computed tomography 
as a modality to accurately identify the presence of 
second mesiobuccal canals in maxillary first and 
second molars: a pilot study. Journal of 
endodontics. 2010;36(5):867-70. 

24. Chiang CC, Jeffres MN, Miller A, Hatcher DC. 
Three-dimensional airway evaluation in 387 
subjects from one university orthodontic clinic 
using cone beam computed tomography. The 
Angle orthodontist. 2012;82(6):985-92. 

25. Kim DW, Chung WK, Yoon M. Imaging doses and 
secondary cancer risk from kilovoltage cone-beam 
CT in radiation therapy. Health physics. 
2013;104(5):499-503. 

26. Ford JC, Zheng D, Williamson JF. Estimation of CT 
cone-beam geometry using a novel method 
insensitive to phantom fabrication inaccuracy: 
implications for isocenter localization accuracy. 
Medical physics. 2011;38(6):2829-40. 

27. Adolphs N, Liu W, Keeve E, Hoffmeister B. 
RapidSplint: virtual splint generation for 
orthognathic surgery - results of a pilot series. 
Computer aided surgery : official journal of the 
International Society for Computer Aided Surgery. 
2014. 

28. Wang L, Chen KC, Shi F, Liao S, Li G, Gao Y, et al. 
Automated segmentation of CBCT image using 
spiral CT atlases and convex optimization. Medical 
image computing and computer-assisted 
intervention : MICCAI  International Conference on 
Medical Image Computing and Computer-Assisted 
Intervention. 2013;16(Pt 3):251-8. 

29. Plotino G, Tocci L, Grande NM, Testarelli L, 
Messineo D, Ciotti M, et al. Symmetry of root and 
root canal morphology of maxillary and 
mandibular molars in a white population: a cone-
beam computed tomography study in vivo. Journal 
of endodontics. 2013;39(12):1545-8. 

30. Grunheid T, Kolbeck Schieck JR, Pliska BT, Ahmad 
M, Larson BE. Dosimetry of a cone-beam computed 
tomography machine compared with a digital x-ray 
machine in orthodontic imaging. American journal 
of orthodontics and dentofacial orthopedics : 
official publication of the American Association of 
Orthodontists, its constituent societies, and the 
American Board of Orthodontics. 2012;141(4):436-
43. 

31. Lorenzoni DC, Bolognese AM, Garib DG, Guedes 
FR, Sant'anna EF. Cone-beam computed 
tomography and radiographs in dentistry: aspects 
related to radiation dose. International journal of 
dentistry. 2012;2012:813768. 

32. Sukurica Y, Karaman A, Gurel HG, Dolanmaz D. 
Rapid canine distalization through segmental 
alveolar distraction osteogenesis. The Angle 
orthodontist. 2007;77(2):226-36. 



POJ 2014:6(1) 32-37  

37 

33. Agrawal JM, Agrawal MS, Nanjannawar LG, 
Parushetti AD. CBCT in orthodontics: the wave of 
future. The journal of contemporary dental practice. 
2013;14(1):153-7. 

34. Akhare PJ, Dagab AM, Alle RS, Shenoyd U, Garla 
V. Comparison of landmark identification and 
linear and angular measurements in conventional 
and digital cephalometry. International journal of 
computerized dentistry. 2013;16(3):241-54. 

35. Celikoglu M, Nur M, Kilkis D, Sezgin OS, Bayram 
M. Mesiodistal tooth dimensions and anterior and 
overall Bolton ratios evaluated by cone beam 
computed tomography. Australian orthodontic 
journal. 2013;29(2):153-8. 

36. Shim JJ, Heo G, Lagravere MO. Assessment of 
skeletal maturation based on cervical vertebrae in 
CBCT. International orthodontics / College 
europeen d'orthodontie. 2012;10(4):351-62. 

37. Altalie S, Thevissen P, Fieuws S, Willems G. 
Optimal dental age estimation practice in United 
Arab Emirates' children. Journal of forensic 
sciences. 2014;59(2):383-5. 

38. Kafieh R, Shahamoradi M, Hekmatian E, 
Foroohandeh M, Emamidoost M. Removing 
Distortion of Periapical Radiographs in Dental 
Digital Radiography Using Embedded Markers in 
an External frame. Journal of medical signals and 
sensors. 2012;2(4):219-24. 

39. Rosenberg JG, Ryan ED, Sobolewski EJ, Scharville 
MJ, Thompson BJ, King GE. Reliability of 
panoramic ultrasound imaging to simultaneously 
examine muscle size and quality of the medial 
gastrocnemius. Muscle & nerve. 2014;49(5):736-40. 

40. Hodges RJ, Atchison KA, White SC. Impact of cone-
beam computed tomography on orthodontic 
diagnosis and treatment planning. American 
journal of orthodontics and dentofacial orthopedics 
: official publication of the American Association of 
Orthodontists, its constituent societies, and the 
American Board of Orthodontics. 2013;143(5):665-
74. 

41. Alqerban A, Jacobs R, Fieuws S, Willems G. 
Comparison of two cone beam computed 
tomographic systems versus panoramic imaging for 
localization of impacted maxillary canines and 
detection of root resorption. European journal of 
orthodontics. 2011;33(1):93-102. 

42. Kumar V, Gossett L, Blattner A, Iwasaki LR, 
Williams K, Nickel JC. Comparison between cone-
beam computed tomography and intraoral digital 
radiography for assessment of tooth root lesions. 
American journal of orthodontics and dentofacial 
orthopedics : official publication of the American 
Association of Orthodontists, its constituent 
societies and the American Board of Orthodontics. 
2011;139(6):e533-41. 

43. Jaya R, Mohan Kumar RS, Srinivasan R. A rare case 
of dilated invaginated odontome with talon cusp in 
a permanent maxillary central incisor diagnosed by 
cone beam computed tomography. Imaging science 
in dentistry. 2013;43(3):209-13. 

44. Fisekcioglu E, Dolekoglu S, Ilguy M, Ersan N, Ilguy 
D. In Vitro Detection of Dental Root Fractures with 
Cone Beam Computed Tomography (CBCT). 
Iranian journal of radiology : a quarterly journal 
published by the Iranian Radiological Society. 
2014;11(1):e11485. 

45. Moudi E, Haghanifar S, Madani Z, Alhavaz A, 
Bijani A, Bagheri M. Assessment of vertical root 
fracture using cone-beam computed tomography. 
Imaging science in dentistry. 2014;44(1):37-41. 

46. Zhang GC. [Use of cone-beam computed 
tomography to detect atypical vertical root fracture 
occurring at first left mandibular incisor:report of 
one case]. Shanghai kou qiang yi xue = Shanghai 
journal of stomatology. 2013;22(6):718-20. 

47. Brosh T, Yekaterina BE, Pilo R, Shpack N, Geron S. 
Can cone beam CT predict the hardness of 
interradicular cortical bone? Head & face medicine. 
2014;10(1):12. 

48. Zandi M, Miresmaeili A, Heidari A. Short-term 
skeletal and dental changes following bone-borne 
versus tooth-borne surgically assisted rapid 
maxillary expansion: A randomized clinical trial 
study. Journal of cranio-maxillo-facial surgery : 
official publication of the European Association for 
Cranio-Maxillo-Facial Surgery. 2014. 

49. Suomalainen A, Aberg T, Rautio J, Hurmerinta K. 
Cone beam computed tomography in the 
assessment of alveolar bone grafting in children 
with unilateral cleft lip and palate. European 
journal of orthodontics. 2014. 

50. Wangsrimongkol T, Manosudprasit M, Pisek P, 
Sutthiprapaporn P, Somsuk T. Alveolar bone graft 
evaluation agreement using cone beam computed 
tomography in cleft lip and palate patients: a pilot 
study. Journal of the Medical Association of 
Thailand = Chotmaihet thangphaet. 2013;96 Suppl 
4:S36-43. 

51. Friel MT, Starbuck JM, Ghoneima AM, Murage K, 
Kula KS, Tholpady S, et al. Airway Obstruction and 
the Unilateral Cleft Lip and Palate Deformity: 
Contributions by the Bony Septum. Annals of 
plastic surgery. 2013. 

52. Noar JH, Pabari S. Cone beam computed 
tomography--current understanding and evidence 
for its orthodontic applications? Journal of 
orthodontics. 2013;40(1):5-13. 

53. Seth V, Kamath P, Vaidya N. Cone beam computed 
tomography: third eye in diagnosis and treatment 
planning. International journal of orthodontics. 
2012;23(2):17-22. 

54. Kapila S, Conley RS, Harrell WE, Jr. The current 
status of cone beam computed tomography 
imaging in orthodontics. Dento maxillo facial 
radiology. 2011;40(1):24-34. 

55. Benington PC, Khambay BS, Ayoub AF. An 
overview of three-dimensional imaging in 
dentistry. Dental update. 2010;37(8):494-6, 9-500, 3-4 

56. Makdissi J. Cone beam CT in orthodontics: the 
current picture. International orthodontics/College 
europeen d'orthodontie. 2013;11(1):1-20.  

s 


