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Cone beam computed tomography (CBCT) is a relatively newer imaging modality to veterinary dentistry.
Although this method has been available and highly used in human dentistry for many years, it was first
evaluated for veterinary purposes only a decade ago. Since then, advancements have been made to make it
a successful method for evaluating dental and maxillofacial anatomy. CBCT permits a three-dimensional
evaluation of structures and multi-planar views. It has become extremely useful for assessing endodontic
disease, maxillofacial trauma, and oncologic disease.

CBCT varies from traditional conventional computed tomography (CT) in a number of ways that are well-
suited for veterinary dentistry. Whereas in conventional CT, when a fan-shaped X-ray beam is emitted,
and the patient needs to be moved through the gantry, with CBCT, the X-rays are cone-shaped, and the
machine rotates around a stationary patient. The X-ray source in CBCT comes from a flat source, which is
opposite of the sensor. These characteristics allow the CBCT to operate with only one pass around the
patient, and the patient receives very low radiation. The design of most CBCT machines is smaller and
allows it to be transported or moved for convenience.

Imaging of the maxillofacial region has previously been accomplished by dental radiographs, skull
radiographs, and conventional/helical computed tomography. Each of these methods has its advantages
and disadvantages.
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Dental radiography has been the standard of care since it is easily available, several options exist (DR,
CR, a variety of software), has a reasonable price point, and provides extremely valuable clinical
information. It evaluates the dentition and the bone surrounding the teeth, allowing the user to evaluate
both periodontal and endodontic aspects. The X-rays are focused on a small area, and there is a relatively
low overlap of other structures. Interpretation can be more challenging in brachycephalic patients due to
their anatomy, with crowding and rotation of teeth expected. Dental radiograph use for evaluating
maxillofacial structures as a whole is limited.

Skull radiographs will give a more global view to the user when looking at maxillofacial structures and
evaluating for maxillofacial trauma (i.e., fractures). The downsides are that diagnostic skull radiographs
can be challenging to obtain without an experienced user performing positioning (appropriate marking
necessary, right and left obliques, dorsal-ventral, and rostrocaudal views all necessary), and interpretation
can be challenging. The difficulty in interpretation arises from the superimposition and overlapping of
structures, which can make them of limited use. For quality images, patients need to be sedated to obtain
skull radiographs.

Magnetic resonance imaging (MRI) can be useful when evaluating soft tissue structures of the head,
however, its ability to assess dental or maxillofacial bone is inadequate.

As previously mentioned, standard computed tomography provides 3-D imaging of the maxillofacial
region and is commonly available at multi-specialty hospitals. The generator rotates around the patient as
the patient moves through the gantry. The captured images overlap slightly, and computer software
transforms the data into 3-D images. CT eliminates the issue of superimposition when evaluating the
maxillofacial structures. It can be used to evaluate hard tissue (teeth and bone) and soft tissue.
Additionally, with the use of contrast, certain features can be enhanced (areas of inflammation or
increased vascularity). The price of these units, the need for an experienced technician to perform scans,
dedicated floor space, and requirements for appropriate radiation safety make this modality impractical for
general use.

Similar to standard CT, CBCT eliminates the problem of superimposition of structures, creates a 3-D
reconstruction of the area of interest, and allows evaluation of dentition and bone. CBCT has the
capability to provide increased detail of the dentoalveolar structures due to thinner slices and better
resolution. Compared to standard CT, which will obtain a slice (image) every 1 to 3 mm, CBCT slice
thickness is 0.1 to 0.4 mm. This is a great advantage when evaluating dental structures. Previous studies
have indicated that CBCT was superior in image quality compared to standard CT when assessing enamel,
dentin, pulp cavity, periodontal ligament space, lamina dura, and trabecular bone.

Clinically speaking, the greatest advantage of adding CBCT in veterinary dentistry patients comes from
the ability to see anatomy in a 3-D nature. Compared to our two-dimensional radiographs, CBCT
eliminates missing or misinterpreting pathology since overlapping structures are eliminated. The
sensitivity of CBCT to demineralization of bone permits a periapical lesion to be detected sooner than
visible changes can be identified on a dental radiograph, therefore allowing endodontic disease to be
picked up sooner. The risk for complications from extractions is also minimized when using CBCT as it
allows more information on the positioning of roots to neighboring vital structures (e.g., mandibular canal,
infraorbital canal, nasal cavity, or sinuses). Surgical approach and expectations on what may be




encountered can also allow a better-informed clinician, particularly if there is a structural abnormality to a
root, such as dilaceration to the root end.

Dental radiographs will likely continue to remain the standard of care for dentistry, with CBCT as an
ancillary technique used at the specialist level. Specific indications for CBCT include evaluating
maxillofacial trauma (i.e., jaw fractures), temporomandibular joint disease, brachycephalic patients (with
crowding and rotation of teeth), cystic lesions (i.e., dentigerous cyst), palatal defects, or bony tumor
involvement. In the future, manufacturers will likely work on different software versions with algorithms
to better evaluate soft tissue.

Figure 1. Dental radiograph of the right maxillary first molar (109) using standard bisecting angle technique.

Figure 2. Same patient as Figure 1. Axial image obtained from CBCT at the level of the maxillary first molars. The patient’s right side is on the
right side of the image. Note the periapical lucency associated with the mesiobuccal and palatal roots of the right maxillary first molar (109),
which are not easily identified on the previous radiograph.




Figure 3. Same patient as Figures 1 and 2. Coronal view obtained from CBCT at the apical region of the maxillary fourth premolars and first
molars. The patient’s right side is on the right side of the image. The widened periodontal ligament space and periapical lucencies around the
mesiobuccal, distobuccal, and palatal roots of the right maxillary first molar (109) can be identified. The proximity of the mesiobuccal root of
109 to the distal root of the maxillary fourth premolar (108) can also be appreciated.

Figure 4. Same patient as Figures 1, 2, and 3. Sagittal view from CBCT images at the level of the palatal root of the right maxillary first molar
(109). A periapical lucency is clearly defined around the root apex, indicating endodontic disease, leading to the decision for surgical
extraction of the tooth.
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