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   Abnormalities: Clinical Effectiveness and Guidelines 
 
DATE:  14 January 2009 
 
RESEARCH QUESTIONS:  
 
1. What is the clinical effectiveness and safety of cone beam volumetric tomography for 

patients with dental and/or maxillofacial abnormalities in hospital and outpatient 
settings? 

 
2. What are the guidelines for use of cone beam volumetric tomography in hospital and 

outpatient settings? 
 
METHODS:  
 
We contacted ECRI’s hotline service to request information on cone beam volumetric 
tomography for dental or maxillofacial abnormalities. References and abstracts from the 
systematic review and observational studies identified by ECRI are included below. 
 
Supplemental searches for reports from Canadian health technology assessment agencies 
were performed, along with European sources including National Institute for Clinical Excellence 
(NICE) and the NIHR Health Technology Assessment programme. 
 
RESULTS:   
 
ECRI provided the following documents, which are a guide to the available evidence on the 
topic with context about the evidence provided by ECRI. They are based solely on a review of 
the article abstracts, not an analysis of full published articles.  
 
 
 
Hotline response:   



 
 
 
Health Technology Assessment Information Service (HTAIS). Cone-Beam Computed 
Tomography for Dental and Maxillofacial Imaging [Hotline response]. Plymouth Meeting (PA): 
ECRI Institute; 2008. 
 
Health Technology Assessment Information Service (HTAIS). Three-dimensional Computed 
Tomography in Dentistry [Hotline response]. Plymouth Meeting (PA): ECRI Institute; 2007. 
 
References and abstracts from the systematic review and observational studies identified by 
ECRI are included below. One systematic review and 42 observational studies were identified. 
Two Canadian guidelines for the use of cone bean volumetric tomography were located in the 
supplemental search. No health technology assessments, randomized controlled trials, or 
controlled clinical trials were identified in the search. Some additional information contained in 
the ECRI report including recent narrative reviews on the topic are included in the appendix. 
 
HTIS reports are organized so that the higher quality evidence is presented first. Therefore, 
health technology assessment reports, systematic reviews, and meta-analyses are presented 
first. These are followed by economic evaluations, randomized controlled trials, controlled 
clinical trials, observational studies, and evidence-based guidelines.  
 
Health technology assessments  
No literature identified 
 
Systematic reviews and meta-analyses 
 
1. Hussain AM, Packota G, Major PW, Flores-Mir C. Role of different imaging modalities in 

assessment of temporomandibular joint erosions and osteophytes: a systematic review. 
Dentomaxillofac Radiol  2008;37(2):63-71. PubMed: PM18239033 

 
Randomized controlled trials 
No literature identified 
 
Controlled clinical trials  
No literature identified 
 
Observational studies 
 
2. Barragan-Adjemian C, Lausten L, Ang DB, Johnson M, Katz J, Bonewald LF. 

Bisphosphonate-related osteonecrosis of the jaw: model and diagnosis with cone beam 
computerized tomography. Cells Tissues Organs 2009;189(1-4):284-8. PubMed: 
PM18703870    

 
3. Angelopoulos C, Thomas SL, Hechler S, Parissis N, Hlavacek M. Comparison between 

digital panoramic radiography and cone-beam computed tomography for the 
identification of the mandibular canal as part of presurgical dental implant assessment. J 
Oral Maxillofac Surg 2008;66(10):2130-5. PubMed: PM18848113   

 
4. Cattaneo PM, Bloch CB, Calmar D, Hjortshoj M, Melsen B. Comparison between 

conventional and cone-beam computed tomography-generated cephalograms. Am J 
Orthod Dentofacial Orthop 2008;134(6):798-802. PubMed: PM19061807    
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5. Chen LC, Lundgren T, Hallstrom H, Cherel F. Comparison of different methods of 

assessing alveolar ridge dimensions prior to dental implant placement. J Periodontol 
2008;79(3):401-5. PubMed: PM18315421 

 
6. Draenert FG, Gebhart F, Neugebauer C, Coppenrath E, Mueller-Lisse U. Imaging of 

bone transplants in the maxillofacial area by NewTom 9000 cone-beam computed 
tomography: a quality assessment. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2008;106(1):e31-e35. PubMed: PM18585609   

 
7. Estrela C, Bueno MR, Leles CR, Azevedo B, Azevedo JR. Accuracy of cone beam 

computed tomography and panoramic and periapical radiography for detection of apical 
periodontitis. J Endod 2008;34(3):273-9. PubMed: PM18291274   

 
8. Katakami K, Mishima A, Shiozaki K, Shimoda S, Hamada Y, Kobayashi K. 

Characteristics of accessory mental foramina observed on limited cone-beam computed 
tomography images. J Endod 2008;34(12):1441-5. PubMed: PM19026870   

 
9. Kumar V, Ludlow J, Soares Cevidanes LH, Mol A. In vivo comparison of conventional 

and cone beam CT synthesized cephalograms.  Angle Orthod 2008;78(5):873-9. 
PubMed: PM18298214   

 
10. Lofthag-Hansen S, Grondahl K, Ekestubbe A. Cone-Beam CT for Preoperative Implant 

Planning in the Posterior Mandible: Visibility of Anatomic Landmarks. Clin Implant Dent 
Relat Res 2008. PubMed: PM18783419 

 
11. Loubele M, Maes F, Jacobs R, van SD, White SC, Suetens P. Comparative study of 

image quality for MSCT and CBCT scanners for dentomaxillofacial radiology 
applications. Radiat Prot Dosimetry 2008;129(1-3):222-6. PubMed: PM18583372   

 
12. Loubele M, Bogaerts R, Van DE, Pauwels R, Vanheusden S, Suetens P, et al. 

Comparison between effective radiation dose of CBCT and MSCT scanners for 
dentomaxillofacial applications. Eur J Radiol 2008. PubMed: PM18639404   

 
13. Loubele M, Jacobs R, Maes F, Denis K, White S, Coudyzer W, et al. Image quality vs 

radiation dose of four cone beam computed tomography scanners. Dentomaxillofac 
Radiol 2008;37(6):309-18. PubMed: PM18757715   

 
14. Low KM, Dula K, Burgin W, von AT. Comparison of periapical radiography and limited 

cone-beam tomography in posterior maxillary teeth referred for apical surgery. J Endod 
2008;34(5):557-62. PubMed: PM18436034 

 
15. Madrigal C, Ortega R, Meniz C, Lopez-Quiles J. Study of available bone for 

interforaminal implant treatment using cone-beam computed tomography. Med Oral 
Patol Oral Cir Bucal 2008;13(5):E307-E312. PubMed: PM18449115   

 
16. Mischkowski RA, Scherer P, Ritter L, Neugebauer J, Keeve E, Zoller JE. Diagnostic 

quality of multiplanar reformations obtained with a newly developed cone beam device 
for maxillofacial imaging. Dentomaxillofac Radiol 2008;37(1):1-9. PubMed: PM18195248   
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17. Momin MA, Okochi K, Watanabe H, Imaizumi A, Omura K, Amagasa T, et al. Diagnostic 

accuracy of cone-beam CT in the assessment of mandibular invasion of lower gingival 
carcinoma: Comparison with conventional panoramic radiography. Eur J Radiol 2008. 
PubMed: PM18653297   

 
18. Naitoh M, Hiraiwa Y, Aimiya H, Gotoh K, Ariji E, Japan N. Accessory mental foramen 

assessment using cone-beam computed tomography. Oral Surg Oral Med Oral Pathol 
Oral Radiol Endod 2008. PubMed: PM19071039   

 
19. Neugebauer J, Shirani R, Mischkowski RA, Ritter L, Scheer M, Keeve E, et al. 

Comparison of cone-beam volumetric imaging and combined plain radiographs for 
localization of the mandibular canal before removal of impacted lower third molars. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod 2008;105(5):633-42. PubMed: 
PM18299225   

 
20. Pohlenz P, Blessmann M, Blake F, Gbara A, Schmelzle R, Heiland M. Major mandibular 

surgical procedures as an indication for intraoperative imaging. J Oral Maxillofac Surg 
2008;66(2):324-9. PubMed: PM18201617   

 
21. Cevidanes LH, Bailey LJ, Tucker SF, Styner MA, Mol A, Phillips CL, et al. Three-

dimensional cone-beam computed tomography for assessment of mandibular changes 
after orthognathic surgery. Am J Orthod Dentofacial Orthop 2007;131(1):44-50. PubMed: 
PM17208105   

 
22. Closmann JJ, Schmidt BL. The use of cone beam computed tomography as an aid in 

evaluating and treatment planning for mandibular cancer. J Oral Maxillofac Surg 
2007;65(4):766-71. PubMed: PM17368377 

 
23. Emirzeoglu M, Sahin B, Bilgic S, Celebi M, Uzun A. Volumetric evaluation of the 

paranasal sinuses in normal subjects using computer tomography images: a 
stereological study. Auris Nasus Larynx 2007;34(2):191-5. PubMed: PM17084569 

 
24. Fullmer JM, Scarfe WC, Kushner GM, Alpert B, Farman AG. Cone beam computed 

tomographic findings in refractory chronic suppurative osteomyelitis of the mandible. Br J 
Oral Maxillofac Surg 2007;45(5):364-71. PubMed: PM17097778 

 
25. Kim SH, Choi YS, Hwang EH, Chung KR, Kook YA, Nelson G. Surgical positioning of 

orthodontic mini-implants with guides fabricated on models replicated with cone-beam 
computed tomography. Am J Orthod Dentofacial Orthop 2007;131(4 Suppl):S82-S89. 
PubMed: PM17448391   

 
26. King KS, Lam EW, Faulkner MG, Heo G, Major PW. Vertical bone volume in the 

paramedian palate of adolescents: a computed tomography study. Am J Orthod 
Dentofacial Orthop 2007;132(6):783-8. PubMed: PM18068597   

 
27. Korbmacher H, Kahl-Nieke B, Schollchen M, Heiland M. Value of two cone-beam 

computed tomography systems from an orthodontic point of view. J Orofac Orthop 
2007;68(4):278-89. PubMed: PM17639276   
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28. Liu DG, Zhang WL, Zhang ZY, Wu YT, Ma XC. Three-dimensional evaluations of 

supernumerary teeth using cone-beam computed tomography for 487 cases. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod  2007;103(3):403-11. PubMed: PM17321454   

 
29. Lofthag-Hansen S, Huumonen S, Grondahl K, Grondahl HG. Limited cone-beam CT and 

intraoral radiography for the diagnosis of periapical pathology. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 2007;103(1):114-9. PubMed: PM17178504   

 
30. Mischkowski RA, Ritter L, Neugebauer J, Dreiseidler T, Keeve E, Zoller JE. Diagnostic 

quality of panoramic views obtained by a newly developed digital volume tomography 
device for maxillofacial imaging. Quintessence Int 2007;38(9):763-72. PubMed: 
PM17873983   

 
31. Mischkowski RA, Zinser MJ, Ritter L, Neugebauer J, Keeve E, Zoller JE. Intraoperative 

navigation in the maxillofacial area based on 3D imaging obtained by a cone-beam 
device. Int J Oral Maxillofac Surg 2007;36(8):687-94. PubMed: PM17560082   

 
32. Nickenig HJ, Eitner S. Reliability of implant placement after virtual planning of implant 

positions using cone beam CT data and surgical (guide) templates. J Craniomaxillofac 
Surg 2007;35(4-5):207-11. PubMed: PM17576068   

 
33. Peck JL, Sameshima GT, Miller A, Worth P, Hatcher DC. Mesiodistal root angulation 

using panoramic and cone beam CT. Angle Orthod 2007;77(2):206-13. PubMed: 
PM17319753   

 
34. Pohlenz P, Blessmann M, Blake F, Heinrich S, Schmelzle R, Heiland M. Clinical 

indications and perspectives for intraoperative cone-beam computed tomography in oral 
and maxillofacial surgery. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2007;103(3):412-7. PubMed: PM17321455   

 
35. Sakabe J, Kuroki Y, Fujimaki S, Nakajima I, Honda K. Reproducibility and accuracy of 

measuring unerupted teeth using limited cone beam X-ray CT. Dentomaxillofac Radiol 
2007;36(1):2-6. PubMed: PM17329580   

 
36. Tantanapornkul W, Okouchi K, Fujiwara Y, Yamashiro M, Maruoka Y, Ohbayashi N, et 

al. A comparative study of cone-beam computed tomography and conventional 
panoramic radiography in assessing the topographic relationship between the 
mandibular canal and impacted third molars. Oral Surg Oral Med Oral Pathol Oral Radiol 
Endod 2007;103(2):253-9. PubMed: PM17234544   

 
37. Honda K, Bjornland T. Image-guided puncture technique for the superior 

temporomandibular joint space: value of cone beam computed tomography (CBCT). 
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2006;102(3):281-6. PubMed: 
PM16920534   

 
38. Schulze D, Blessmann M, Pohlenz P, Wagner KW, Heiland M. Diagnostic criteria for the 

detection of mandibular osteomyelitis using cone-beam computed tomography. 
Dentomaxillofac Radiol 2006;35(4):232-5. PubMed: PM16798917   
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39. Simon JH, Enciso R, Malfaz JM, Roges R, Bailey-Perry M, Patel A. Differential diagnosis 

of large periapical lesions using cone-beam computed tomography measurements and 
biopsy. J Endod 2006;32(9):833-7. PubMed: PM16934625   

 
40. Wortche R, Hassfeld S, Lux CJ, Mussig E, Hensley FW, Krempien R, et al. Clinical 

application of cone beam digital volume tomography in children with cleft lip and palate. 
Dentomaxillofac Radiol 2006;35(2):88-94. PubMed: PM16549435   

 
41. Holberg C, Steinhauser S, Geis P, Rudzki-Janson I. Cone-beam computed tomography 

in orthodontics: benefits and limitations. J Orofac Orthop 2005;66(6):434-44. PubMed: 
PM16331544   

 
42. Hamada Y, Kondoh T, Noguchi K, Iino M, Isono H, Ishii H, et al. Application of limited 

cone beam computed tomography to clinical assessment of alveolar bone grafting: a 
preliminary report. Cleft Palate Craniofac J 2005;42(2):128-37. PubMed: PM15748103   

Guidelines and recommendations 
 
43. Lawson-Little W, Cohen J, Fyfe J, Issabiglou S. Healing Arts Radiation Protection 

Commission report. Toronto: Ministry of Health and Long Term Care. Government of 
Ontario; 2007. Available: 
http://www.health.gov.on.ca/english/public/pub/ministry_reports/harp/harp_report.pdf 
(accessed 2008 Dec 29). 

 
44. Report of the diagnostic imaging safety committee for computed tomography (CT). 

Toronto: Ministry of Health and Long Term Care. Government of Ontario; 2007. 
Available: 
http://www.health.gov.on.ca/english/public/pub/ministry_reports/disc_ct_mri/ct_report.pdf
(accessed 2008 Dec 29). 
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APPENDIX – FURTHER INFORMATION: 
 
Review articles 
 
45. Bamgbose BO, Adeyemo WL, Ladeinde AL, Ogunlewe MO. Conebeam computed 

tomography (CBCT): the new vista in oral and maxillofacial imaging. Nig Q J Hosp Med 
2008;18(1):32-5. PubMed: PM19062469   

 
46. Cattaneo PM, Melsen B. The use of cone-beam computed tomography in an orthodontic 

department in between research and daily clinic. World J Orthod 2008;9(3):269-82. 
PubMed: PM18834009   

 
47. Peck JN, Conte GJ. Radiologic techniques using CBCT and 3-D treatment planning for 

implant placement. J Calif Dent Assoc 2008;36(4):287-4, 296. PubMed: PM18481625   
 
48. Hechler SL. Cone-beam CT: applications in orthodontics. Dent Clin North Am 

2008;52(4):809-23, vii. PubMed: PM18805230   
 
49. Howerton WB, Jr., Mora MA. Advancements in digital imaging: what is new and on the 

horizon? J Am Dent Assoc 2008;139 Suppl:20S-4S. PubMed: PM18539868   
 
50. Macleod I, Heath N. Cone-beam computed tomography (CBCT) in dental practice. Dent 

Update 2008;35(9):590-8. PubMed: PM19065875   
 
51. Mandelaris GA, Rosenfeld AL. The expanding influence of computed tomography and 

the application of computer-guided implantology. Pract Proced Aesthet Dent 
2008;20(5):297-305. PubMed: PM18649832   

 
52. Monsour PA, Dudhia R. Implant radiography and radiology. Aust Dent J 2008;53 Suppl 

1:S11-S25. PubMed: PM18498579   
 
53. Quereshy FA, Savell TA, Palomo JM. Applications of cone beam computed tomography 

in the practice of oral and maxillofacial surgery. J Oral Maxillofac Surg 2008;66(4):791-6.  
Available: 
http://imagingcenter.case.edu/Articles/JOMS%20Palomo%20Surgery.pdf (accessed 
2008 Dec 29). 

 
54. Scarfe WC, Farman AG. What is cone-beam CT and how does it work? Dent Clin North 

Am 2008;52(4):707-30, v. PubMed: PM18805225   
 
55. Thomas SL. Application of cone-beam CT in the office setting. Dent Clin North Am 

2008;52(4):753-9, vi. PubMed: PM18805227   
 
56. Tipton WL, Metz P. Three dimensional computed technology--a new standard of care. 

Int J Orthod Milwaukee 2008;19(1):15-21. PubMed: PM18512657    
 
57. Tyndall DA, Rathore S. Cone-beam CT diagnostic applications: caries, periodontal bone 

assessment, and endodontic applications. Dent Clin North Am 2008;52(4):825-41, vii. 
PubMed: PM18805231   
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