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Abstract

Panoramic radiography is a diagnostic method that allows observation of the jaw and surrounding

tissue and is used for diagnosis and treatment. On the other hand, cone beam computed tomography

(CBCT) is an imaging modality that is widely used in clinical practice, including implant treatment and

impacted tooth examination. CBCT can obtain similar images to panoramic radiographs by performing

reconstruction. However, there is a few studies about reconstructed panoramic radiographs in the

permanent and mixed dentition CBCT (CBCT panoramic images). The purpose of this study was to

evaluate the comparing with CBCT panoramic images and conventional panoramic radiographs in the

permanent and mixed dentition.

The university ethics committee approved this study (EC15-12-009-1). Panoramic images in the

permanent dentition were reconstructed from CBCT images and compared with conventional panoramic

radiographs of 20 patients who underwent brain dock imaging examination. All images were evaluated by

examining six teeth: the first molars and the right upper and lower middle incisors. These were evaluated

for visibility of the crown, alveolar crest, root apex, pulp cavity, and periodontal ligament space. All these

were awarded a score of 5-point scale. Three oral and maxillofacial radiologists independently reviewed

the images, and any discrepancies were resolved by reaching a consensus. The Mann-Whitney U test was

used to determine the significance of differences between the imaging modalities, with p-values of <

0.05 were considered statistically significant. Panoramic images in the mixed dentition were



reconstructed from CBCT images and compared with conventional panoramic radiographs of 91 patients

who underwent CBCT study for orthodontics treatment. All images were evaluated by six teeth such as

the first molars and the right upper and lower middle incisors, and four tooth germs: the second

premolars. Six teeth were evaluated for visibility of the crown, alveolar crest, root apex, pulp cavity, and

periodontal ligament space. Four tooth germs were evaluated for visibility of the crown and root. All

these were awarded a score of 5-point scale. Two oral and maxillofacial radiologists independently

reviewed the images, and any discrepancies were resolved by reaching a consensus. The Mann-Whitney

U test was used to determine the significance of differences between the imaging modalities, with p-

values of <0.05 were considered statistically significant.

The maxillary alveolar crest, root apex, pulp cavity, and periodontal ligament space of the middle

incisor; the mandibular crown of the middle incisor; and the alveolar crest, root apex, and apical region of

the right molar were significantly more visible on the CBCT panoramic images in the permanent dentition

than on the panoramic radiographs. Conversely, the crown regions of all of the examined teeth except the

lower middle incisor were significantly less visible on the CBCT panoramic images in the permanent

dentition than on the panoramic radiographs. The maxillary all root apex, and pulp cavity; alveolar crest

and periodontal ligament space of left and right maxillary first molars; crown, alveolar crest, root apex

and pulp cavity of lower middle incisor were significantly more visible on the CBCT panoramic images

in the mixed dentition than those of conventional panoramic radiographs. Panoramic images of both



permanent and mixed teeth had a significantly higher point for upper molars and lower anterior teeth. I

consider that panoramic images are not affected by ghost shadows. On the other hand, the crown of the

permanent dentition had a significantly lower point. I consider that the panoramic image was strongly

affected by metal artifacts.

In conclusion, the present study suggested that CBCT reconstructed panoramic images are more

useful than permanent panoramic pictures of permanent and mixed dentitions but are more susceptible to

metal artifacts.
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