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Cone-beam computed tomography system.
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* Description

* Cone-beam computed

tomography systems
(CBCT) are a variation of
traditional computed
tomography (CT)
systems. The CBCT
systems used by dental
professionals rotate
around the patient,
capturing data using a
cone-shaped X-ray
beam. These data are
used to reconstruct a
three-dimensional (3D)
image of the following
regions of the patient’s
anatomy: dental (teeth);
oral and maxillofacial
region (mouth, jaw, and
neck); and ears, nose,
and throat (“ENT”).
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Cone Beam Computed
Tomography in Endodontics

Figure 1. (a,b) Coronal (a) and axial (b) CBCT slices through a maxillary left central incisor tooth restored with a post-retained crown.
Beam hardening caused by the metallic post has resulted in the appearance of streaks and bands, impairing the quality of the images.
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Figure 2. (a) Periapical radiograph of a symptomatic maxillary left first molar tooth. There 1s no evidence of a periapical radiolucency
associated with the roots of this tooth. (b) Sagittal CBCT slice through the same tooth demonstrating the periapical bone destruction
(white arrows) not evident on the periapical radiograph. Anatomical noise, caused in part by the zygomatic buttress, has obscured the
area of interest on the periapical radiograph. reducing the diagnostic yield. Compression of this three-dimensional structure on the
periapical radiograph, 1s also partly responsible. By examining the axial CBCT slices (c) of the tooth, it 1s evident that only one MB
canal (circle) 1s present in the tooth. Advanced knowledge of this eradicates the need for excessive dentine removal to search for a
supplemental canal.
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Figure 3. (a) Peniapical radiograph of a mandibular left first molar tooth. The tooth has remained symptomatic and there 1s radiographic
evidence of persistent apical periodontitis (solid white arrow) one year after non-surgical root canal treatment. (b.c) Coronal (b) and
sagittal (c) CBCT slices through the same tooth. The spatial relationship of the mesial root-end (solid white arrows) to the buccal
cortical plate (dashed white arrow) and the inferior dental canal (black arrows) can be assessed and measured accurately prior to apical
root-end surgery.
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Figure 4. (a) Periapical radiograph of a luxated maxillary right central incisor tooth, following a traumatic dental injury. The radiograph
reveals little about the nature and extent of the mjury. (b) Axial (1), coronal (11) and sagittal (111) CBCT slices through the injured tooth.
The crown of the tooth has been luxated palatally resulting in the labial displacement of the root of the tooth through the buccal cortical
plate (black arrows). This has resulted in a widening of the periodontal ligament space on the palatal aspect of the root (white arrows).
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Figure 5. (a) Peniapical radiograph of a maxillary left central incisor tooth restored with an ill-fitting crown retained by a cast post
and core. There is no evidence of a root fracture on the radiograph. (b) Sagittal CBCT slice through the same tooth. A horizontal root
fracture (arrow) 1s clearly evident. (Images courtesy of Steve Jones; Pentangle Specialist Dental Practice, Newbury, Berkshire, UK).
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Figure 6. (a) Periapical radiograph of a mandibular second premolar tooth, which appears to be affected by root resorption. It 1s unclear
from the radiograph whether the root resorption is internal or external or if the resorptive process has perforated the root canal wall.
(b) Axial (1), coronal (11) and sagittal (111) CBCT slices through the tooth in the area of interest. It 1s clear form the CBCT images that
the resorption originated on the external surface of the root (black arrows) and has perforated the root canal wall. The root canal shows
no signs of ballooning enlargement associated with internal resorption (white arrow).
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Figure 7. (a) Periapical radiograph of a mandibular left first molar tooth with a 10° horizontal shift in the angle of the X-ray tube head.
There 1s no evidence of a second distal canal on this image despite the oblique view taken. (b) Axial CBCT slice through the same
tooth clearly demonstrating the presence of an uninstrumented distobuccal canal (white arrow).
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