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FEATURE

ContemporaryEndodontic Technology: 
Cone Beam Imaging in Treatment Planning

In endodontology, clinical examination and diagnostic imaging are both essential components 
of the preoperative diagnosis. Accurate diagnostic imaging supports the clinical diagnosis and 
allows the clinician to better visualize the area in question. 

By Mohamed I. Fayad, D.D.S., M.S., Ph.D.

Preoperative Anatomy Assessment

Tooth Morphology: The success of endodontic treatment depends on the identification of all root canal systems so that they can be 
treated. The efficacy of CBVT as a modality to accurately explore tooth anatomy and identify the prevalence of a second mesiobuccal 
canal (MB2) in maxillary molars when compared to the gold standard (clinical and histologic sectioning) has been well documented. The 
case “Tooth Morphology” is an example of using the 3-D rendering in determining the presence and location of missed lingual canals in 
lower anterior teeth prior to retreatment.

Preoperative X-ray Sagittal 3-D renderingAxial 3-D 

Tooth Morphology

Conventional two-dimensional radiographs continue to be the 
most popular method of imaging today. However, the diagnostic 
potential of periapical radiographs is limited. Information may 
be difficult to interpret, especially when the anatomy and back-
ground pattern is complex.

New radiographic imaging systems have recently become 
available for use in dentistry. Among these new imaging technolo-
gies is cone beam volumetric tomography, or CBVT. In 2000, the 
U.S Food and Drug Administration approved the first CBVT unit for 
dental use in the United States. CBVT systems are available in dif-
ferent field of views (FOV): CBVT limited (dental) ranges in diameter 

from 40 –100 mm or full (ortho or facial) CBVT ranges from 100 –200 
mm. The voxel size is generally smaller for the limited version (0.1– 
0.2 mm vs. 0.3– 0.4 mm), thus offering higher resolution and greater 
utility for endodontic applications. For endodontic applications, 
the limited field of view is the most acceptable, as it is capable of 
providing images at a low radiation dose and with sufficient spatial 
resolution for endodontic diagnosis and treatment planning.

While there are presently no definitive patient selection 
criteria for the use of CBVT in endodontics, the use of CBVT in 
endodontic diagnosis and treatment should not be avoided or 
ignored.
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Root Fracture

Dental Periapical Pathosis: The most common pathologic conditions that involve teeth are inflammatory lesions of the pulp and periapical 
areas. In articles comparing the accuracy of using high-resolution limited CBVT to the standard intraoral radiographic paralleling technique 
using two images, CBVT identified an additional 62% of roots with periapical lesions and demonstrated higher accuracy. The case “Dental 
Periapical Pathosis” is an example of a different representation of endodontic pathology based on 3-D imaging and leading to a change in 
treatment planning.

Preoperative X-ray

Axial viewCoronal view

Preoperative X-ray

Coronal view 3-D renderingAxial view Sagittal view

Root Fracture: Root fractures are less common than fractures of the crown and  are difficult to diagnose accurately using con-
ventional radiography. Numerous authors have illustrated the usefulness and importance of CBVT in the diagnosis and man-
agement of dentoalveolar trauma, especially root fractures. The case “Root Fractures” is an example of a distal root fracture 
that was not visible or detected on a digital radiograph.

3-D rendering

Sagittal view

Dental Periapical Pathosis
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Root Resorption: Several authors have presented selected cases illustrating the benefit of CBVT in the detection of small 
resorptive lesions; localization and differentiation of the resorption from other conditions; classification of the lesion; and in 
determining prognosis directing treatment.The accuracy of CBVT in the detection of surface defects is higher than conven-
tional imaging modalities. The two cases below are two different representations of distal root resorption and invasive root 
resorption that were not detected on the digital radiograph.

Preoperative X-ray

Preoperative X-ray

Preoperative X-ray Sagittal view Coronal view

Coronal view

Axial view

Axial view

3-D rendering of palatal bone 3-D rendering tracing the naso-palatine bundle

Sagittal view

Endodontic Surgery Pretreatment: Molar surgeries are often complicated due to the proximity of teeth to anatomical structures 
(mandibular canal or maxillary sinus). CBVT imaging provides several advantages for preoperative treatment planning, especially in 
maxillary posterior teeth with apical pathology. The case “Endodontic Surgery Pretreatment” is a representation of the 3-D extent of 
the periapical pathology. Two-dimensional imaging reveals the lesion to be localized to tooth #9, as the CBVT views reveal teeth #9, 
10 and 11 are involved with palatal bone destruction (through-and-through defect). CBVT information led to a change in treatment 
planning to include #9, 10, 11 and guided bone regeneration.

Distal Root Resorption

Endodontic Surgery Pretreatment

Invasive Root Resorption

3-D rendering
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Additional 
Cone Beam 
Imaging 
Resources
Online CE
Dr. Mohamed I. Fayad’s live 
presentation, 3-D Imaging in 
Endodontics: A New Era in Diagnosis 
and Treatment, is now available 
for CE credit online via the Live 
Learning Center to all subscribers. 
Visit www.aae.org/livelearningcenter 
for access to all 2013 Fall 
Conference content or subscription 
information, as well as additional 
presentations on this topic from prior 
AAE meetings.

Colleagues Newsletter
The Summer 2011 issue of the 
ENDODONTICS: Colleagues 
for Excellence newsletter Cone 
Beam-Computed Tomography 
in Endodontics authored by 
Dr. Frederic Barnett provides 
comprehensive coverage of this 
topic for dental professionals,  
and is available for free download 
with online-only bonus content  
at www.aae.org/colleagues. 
A companion speakers kit is 
available for purchase (PowerPoint 
presentation) for those interested in 
sharing the content with study clubs 
and other professional groups from 
the AAE Online Store.

Position Statement
The AAE has published a position 
statement on the Use of Cone 
Beam-Computed Tomography in 
Endodontics. The statement is 
available for free download at  
www.aae.org/guidelines.

Postoperative Assessment

Monitoring the healing of apical lesions is an important aspect of postoperative assess-
ment in endodontics. CBVT enables the clinician to assess healing in 3-D. The case 
below demonstrats a periapical infection breaking through the floor of the maxillary 
sinus. After root canal therapy, a CBVT one-year evaluation revealed complete bone 
regeneration as well as the reconstitution of the maxillary sinus floor. Resolution of 
odontogenic maxillary sinus mucositis and regeneration of bone and sinus floor are well 
documented in the endodontic literature. 

Preoperative CBVT scan of tooth #3

One-year recall demonstration of the periapical lesion

The usefulness of CBVT imaging can no longer be disputed. CBVT has had a great 
impact and has changed dramatically how we diagnose, treatment plan and treat cases 
in endodontic practice. CBVT has great potential to become a valuable diagnostic and 
treatment planning tool in the modern endodontic practice. 

Dr. Mohamed I. Fayad is a clinical assistant professor and director of endodontic 
research at the University of Illinois at Chicago College of Dentistry and is in private 
practice in Chicago. He can be reached at mfayad1@uic.edu.
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