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Abstract

Cone-beam computed tomography (CBCT) has been widely used in various dental applications. The
computed tomography cortical index (CTCI) and computed tomography mandibular index (CTMI) or
computed tomography index (inferior) [CTI(I)] are well known as subjective and objective assessments of the
mandibular cortex quality for osteoporosis or implant planning, respectively. The mandibular cortex width has a
strong correlation with lumbar bone mineral density and has been used for osteoporosis screening in women.
However, it requires considerable labor to manually generate cross-sectional images and measure the cortex
width. In addition, CTMI and CTI(I) measure only the inferior border of the mandible, which may cause
discrepancies with CTCI. The aim of this study was to automate the generation of cross-sectional images,
cortical bone thickness measurement, and cortical bone quality analysis around the mental foramen, and to
evaluate the cortex quality consistent with subjective assessment.

Seventy-one women were enrolled in this study (mean age: 52.4 years) and were divided into two age groups:
female subjects younger (FY) and female subjects older (FO) than 50 years. Moreover, the subjects were
subdivided into three CTCI groups (C1: normal, C2: mild/moderate erosion, and C3: severe erosion). Automatic
reconstruction, measuring the cortex width in all the mandibular bones inferior to the mental foramen (MF) and
analyses (VV, voxel value; CV, coefficient of variation; [QR/Med, interquartile range to median ratio) were
performed. These measurements and analyses were compared with manual measurements and CTCI. The inter-
/intra- observer agreements of manual measurement were assessed using the intraclass correlation coefficient
(ICC). The agreements between automatic measuring or analyses and CTCI were calculated using the weighted
Cohen’s kappa. The relationships between automatic analysis and CTCI were assessed using the Mann-Whitney
U test with Bonferroni correction.

In all 71 cases, automatic reconstruction, measurement of the cortex width, and analyses were successful
without any error. The mean total processing time was approximately 38 s. In each CTCI type, automatic and
manual measurements showed high agreement and reliability (ICC > 0.9). Predominantly lower values for both
CTMI and CTI(I) were found in FY-FO C3 and FO C1 - FO C3 (p < 0.05). In automatic mandibular cortex
analyses, there were no significant differences between FO C1 and FO C2 in VV, whereas in CV and IQR/Med,
significant differences were found in all combinations except between FY and FO C3 (p <0.01). In the VV, the
agreement with CTCI by weighted kappa values was not as high as 0.55 because of the effect of beam
hardening, but the agreement with CTCI by CV and IQR/Med was high at 0.83 and 0.74, respectively. On the
measurement of cortical bone thickness (CTMI), 45.5 % of FO C3 showed disagreement with the CTCI,
whereas about 80% of FO C3 showed agreement with the CTCI. The agreement with the CTCI was well
improved by automatic cortical bone analysis using this method.

The new method could drastically reduce the routine clinical workload for assessment of mandibular cortex

quality, and it could be useful as a screening tool for osteoporosis or implant planning.



