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Abstract

Purpose: Radiological evaluation of bone quality as well as the shape of the alveolar bone of the
edentulous part to be placed is very important f or successf ul implant placement. Recently, three-
dimensional analysis using computed tomography and cone beam computed tomography has been
actively used before implant surgery, but periapical and panoramic radiographs have been used
for a long time to evaluate alveolar bone using low radiation doses. The purpose of this study was
to compare the Hounsfield unit value of CT after dividing maxillary, mandibular, anterior, and
posterior teeth into whether periapical and panoramic radiographs could be effectively used for bone
quality evaluation.

Materials and Methods: The periapical x-ray, panoramic x-ray, and conventional CT were taken
from a total of 100 patients who have undergone the implant treatment. For 3D analysis, the virtual
implants with a diameter of 4 mm and a length of 10 mm were placed in the implant planning
software and the bone quality of 1 mm circumference was measured by Hounsfield unit value.
Periapical x-ray and panoramic x-ray were also evaluated for bone quality. The degree of agreement
among them was evaluated.

Results: In 3D image analysis, reformatted cross-sectional, panoramic image analysis, bony quality
evaluation similar to CT analysis was possible in maxillary anterior/posterior teeth with periapical
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and panoramic radiographs.

Conclusion: Periapical and panoramic radiographs could be used to evaluate the implant bone quality of the
maxillary anterior and maxillary posterior.

Keywords: Bone quality, CT, CBCT, Periapical radiography, Panoramic radiography, Dental implant
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Fig. 1. Periapical, panoramic, reformatted cross sectional and reformatted panoramic view of missing
tooth area.
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Fig. 2. 3D simulation of 4.0 mm X 10 mm virtual dental implant placement and Hounsfield unit of
surrounding 1mm thickness bone.
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Table 1. Correlations between conventional CT, periapical view and panoramic view

bone density classification correlation maxillary maxillary mandibular ~ mandibular
percentages between evaluation methods anterior posterior anterior posterior
3D evaluation vs periapical view 93% 94% T1% 70%
3D evaluation vs panoramic view 93% 88% 62% 75%
reformatted cross sectional ROI vs periapical view 80% 92% 72% 70%
reformatted panoramic ROI vs periapical view 83% 87% 68% 66%
reformatted cross sectional ROI vs panoramic view 85% 89% 70% 80%
reformatted panoramic ROI vs panoramic view 89% 90% 73% 79%
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