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Fundamentals and Guidelines for CBCT Imaging:  Part II 

Dentoalveolar Region and Endodontics  

CBCT Imaging in Dentoalveolar Region and Beyond: 
 
Introduction:  

The multiplanar images acquired by cone beam computed tomography (CBCT) provides an 
opportunity for radiologists to inspect the entire volume of the acquired image and the anatomic 
variations and abnormalities that can be found in the image volume. However, this responsibility is 
frequently neglected when interpreting images of areas at a distance from the dentoalveolar region, 
such as the full anatomical aspect of the maxillary sinus, vertebrae and other head and neck anatomical 
structures. Failure to detect incidental abnormalities is associated with the limited ability and experience 
of oral radiologists when interpreting volumetric images and negligence when undertaking a systematic 
visual scrutiny of the whole image, including the dentoalveolar region and all adjacent structures of the 
maxillomandibular complex. As with all other imaging, the decision to prescribe a CBCT scan must be 
based on the patient’s history and clinical examination and justified on an individual basis. CBCT imaging 
can be used to augment clinical examination and conventional radiography in complex dentoalveolar 
conditions 
 
Radiographic Incidental Findings on My Implant Patients: 
 
A) Intracranial calcification of internal carotid arteries:  Fig A and B: 
 

1. Focal calcifications are visible lining the walls of the parasellar segments of the right and left 
internal carotid arteries.  

2. These findings may represent signs of cerebral atherosclerosis, which could potentially increase 
the risk of future cerebrovascular events.  

3. The significance of this finding cannot be determined based on CBCT imaging alone. 
 
 



    
Fig A)       Fig B) 
 
B) Pansinusitis: Fig C and D: 
 

1. The ethmoid air cells and left maxillary sinus are completely opacified, and extensive mucositis 
is present in the right maxillary sinus and the sphenoid sinus.  

2. This appearance is suggestive of pansinusitis. Referral to an ENT specialist is recommended for 
further evaluation. 

 
 

 
Fig C)       Fig D) 
 
C) Mild cervical degenerative joint disease: Fig E and F: 
 

1. Small osteophytes and mild subchondral sclerosis are present in the articular regions of the atlas 
and dens of the cervical vertebrae.  

2. This is a common incidental finding with no clinical significance that is suggestive of mild cervical 
degenerative joint disease. 
 

  

 
Fig E)       Fig F) 

 



 
D) Maxillary sinus mucositis and calcified stylohyoid ligaments: Fig G-H: 
 

1.  Mild mucositis is present in both maxillary sinuses. This is a non-significant incidental finding. 
Fig G. 

2. The stylohyoid ligaments are partially calcified bilaterally. This is an incidental finding with no 
clinical significance. Fig H. 

 
 

   
 Fig G       Fig H. 
 
E) Mild cervical degenerative joint disease: Fig I and J 
 

1. Small osteophytes and mild subchondral sclerosis are present in the articular regions of the atlas 
and dens of the cervical vertebrae.  

2. This is a common incidental finding with no clinical significance that is suggestive of mild cervical 
degenerative joint disease. 

 

    
Fig I       Fig J 
 
Summary:  

This above diagnostic information is discussed with the patient and this information is forwarded 
to patient’s MD for additional evaluation and necessary treatment. 

CBCT Imaging in Endodontics 
 
Introduction:  

Radiographic imaging is an indispensable component of endodontic diagnosis and treatment 
planning. It provides an assessment of pulpal morphology, recognition of periapical disease and the 
presence of anatomic variations in the root and surrounding periapical structures. Additionally, it 
provides assessment of internal and external root resorption, perforations and root fractures. The 
complex anatomy of the teeth and the surrounding periapical structures complicates radiographic 
interpretation of these pathologies on conventional 2-D intraoral and panoramic radiographs. CBCT 
imaging overcomes these limitations, and thus, has been used increasingly in endodontic diagnosis and 
treatment planning.  

 
CBCT Influence in Endodontic Diagnosis and Treatment 



 
The role of CBCT in some of these complex clinical situations is listed below. 
 

1. CBCT provides valuable information on the presence of additional or accessory canals, the 
extent of canal calcification, an assessment of root curvature and the proximity of roots to 
adjacent vital structures such as the mandibular canal. 

2. CBCT is particularly useful in investigating the potential cause for endodontic treatment failures. 
Several studies have demonstrated that CBCT is more accurate than periapical radiography to 
detect root fractures, periapical disease and root resorption. 

3. CBCT imaging should be prescribed for patients who present with nonspecific or poorly localized 
clinical signs and symptoms of periapical pathology, but in whom conventional radiography fails 
to identify such pathology. 

4. Diagnosis of VRF (Vertical root fracture) is often challenging, except when the clinical findings 
are distinctive. Several studies have examined the value of CBCT imaging to assess VRF. 

5. Patients with dento-alveolar trauma may benefit from CBCT evaluation. In these patients, CBCT 
enables detection of root fractures, luxation, alveolar fractures and displacement of teeth. 

6. CBCT imaging is particularly useful in evaluating root resorption.  
 
Root Resorption and CBCT:  
 
1. It allows differentiation of internal from external resorption.  
2. It localizes the resorption, delineates its extent, identifies the presence and degree of root 

perforation and its location relative to the alveolar crestal margin. 
3. CBCT imaging should also be contemplated for presurgical endodontic treatment planning. It 

localizes root apices and their proximity to adjacent anatomical structures.  
 
Summary: 
 

The diagnostic tasks in endodontic evaluations require high spatial resolution; for example, to detect 
accessory canals, root fractures and small root resorption or perforations. Often, the diagnostic area of 
interest is limited to a few adjacent teeth. Thus, a limited FOV is the preferred imaging protocol for most 
endodontic applications. When diagnostic information if not provided by conventional intraoral 
radiography and when the additional information from CBCT is likely to aid diagnosis and treatment 
planning 
 

Continued in next editions; Diagnostic value of CBCT imaging guidelines for usage in, Orthodontics and 
implant dentistry……….  
 
Acknowledgements:  Reporting by: Radiologists Dr. Trish Lukat - BSc, DDS, MSc Oral Radiology, 
FRCDC, Dip. ABOMR 
 

Reference: 

1.Thornbury JR, Fryback DG. Technology assessment — An American view. Eur J Radiol 
1992;14(2):147-56. 
2. Pauwels R, Beinsberger J, Stamatakis H, et al. Comparison of spatial and contrast resolution for 
conebeam computed tomography scanners. Oral Surg Oral Med Oral Pathol Oral Radiol 
2012;114(1):127-35. 
3. Mallya SM, White SC. The Nature of Ionizing Radiation and the Risks from Maxillofacial Cone Beam 
Computed Tomography. Cone Beam Computed Tomography: John Wiley & Sons Inc.; 2013. p. 25-41. 
4. Scarfe WC, Farman AG. Cone beam computed tomography: Volume acquisition. In: White SC, 
Pharoah MJ,editors. Oral Radiology: Principles and Interpretation. 7th ed. St. Louis: Elsevier; 2014. p. 
185-98. 
5. The use of cone beam computed tomography in dentistry: An advisory statement from the American 
DentalAssociation Council on Scientific Affairs. J Am Dent Assoc 2012;143(8):899-902. 



6. SEDENTEXCT Radiation Protection No. 172. Cone BeamCT for Dental and Maxillofacial Radiology 
(Evidence-based Guidelines). 2011. www.sedentexct.eu/files/radiation_protection_172.pdf. Accessed 
Feb. 10, 2015. 
7. Ludlow JB, Walker C. Assessment of phantom dosimetry and image quality of i-CAT FLX cone 
beamcomputed tomography. Am J Orthod Dentofacial Orthop 2013;144(6):802-17. 
8. Neves FS, Vasconcelos TV, Campos PS, Haiter-Neto F,Freitas DQ. Influence of scan mode (180 
degrees /360 degrees ) of the cone beam computed tomography for preoperative dental implant 
measurements. Clin Oral Implants Res 2014;25(2):e155-8. 
9. Hassan BA, Payam J, Juyanda B, van der Stelt P, Wesselink PR. Influence of scan setting selections 
on root canal visibility with cone beam CT. Dentomaxillofac Radiol2012;41(8):645-8. 
10. Bechara B, McMahan CA, Nasseh I, et al. Number of basis images effect on detection of root 
fractures in endodontically treated teeth using a cone beam computed tomography machine: An in vitro 
study. Oral Surg Oral Med Oral Pathol Oral Radiol 2013;115(5):676-81. 
11. AAE and AAOMR Joint Position Statement. J Endod 2011;37(2):274-77. 
12. Patel S, Durack C, Abella F, et al. European Society of Endodontology position statement: The use 
of CBCT in endodontics. Int Endod J 2014;47(6):502-4. 
13. Edlund M, Nair MK, Nair UP. Detection of vertical root fractures by using cone beam computed 
tomography: A clinical study. J Endod 2011;37(6):768-72. 
14. Avsever H, Gunduz K, Orhan K, et al. Comparison of intraoral radiography and cone beam computed 
tomography for the detection of horizontal root fractures: An in vitro study. Clin Oral Investig 
2014;18(1):285-92. 


