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ABSTRACT Objective: To explore the accuracy of periapical film in evaluating the infrabone root sur-
face area of single-root teeth with different types of resorption of the alveolar bone. Methods: In this
study, the medical records and imaging data of patients in Department of Periodontology of Peking Univer-
sity Hospital of Stomatology from January 2014 to December 2016 were retrospectively analysed. The in-
volved teeth were divided into two groups: horizontal bone loss group and vertical bone loss group. Digital
three-dimensional models of teeth were segmented from cone beam computed tomography ( CBCT) data,
and the percentage of the infrabone root surface area was measured. While the percentage of the residual
alveolar bone was measured on the periapical films. The correlation of the two percentages were analyzed,
and the differences between the two percentages of each group were compared. Results: Thirty-two pa-
tients and 79 single-root teeth were involved totally, in whom there were 25 men and 7 women, aged
26 — 60 years, and of which there were 41 teeth in the horizontal bone loss group and 38 teeth in the ver-
tical bone loss group. The remaining alveolar bone height percentages were 45.13% —90.39% on the
periapical films, and at the same time, the infrabone root surface area percentages were 36.27% -
93.03% on CBCT. The residual alveolar bone height percentage of the horizontal bone loss group was not
subject to normal distribution, so the residual alveolar bone height percentage and the infrabone root sur-
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face area percentage were analyzed by Wilcoxon matched pair rank test (P = 0.382), and the result

showed no statistically significant difference. The mean value of difference value of the two measurements
was 0, and the consistency limit of 95 % was —9.7% —-9.8% , between the clinical consistency limit
( =15% -15% ). The residual alveolar bone height percentage and the infrabone root surface area per-
centage of the vertical bone loss group were analyzed by paired T test (P < 0.001), and the result
showed statistically significant difference. The mean value of difference value of the two measurements
was 7.2 % , and the consistency limit of 95% was —13.1% —27.5% , beyond clinical consistency li-
mit ( —15% -15% ). Conclusion: For the teeth with horizontal bone loss, the proximal residual alveo-
lar bone height reflected on the periapical films could show the infrabone root surface area relatively accu-
rately. For the teeth with vertical bone loss, the periapical films could not show the degree of periodontal
tissue loss accurately, and it would underestimate the extent of bone destruction usually, so CBCT might

be taken to show the bone destruction condition of this type of teeth if necessary.
KEY WORDS Cone-beam computed tomography; Dental radiography; Alveolar bone loss; Root surface
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A, three-dimensional model of the whole tooth; B, three-dimensional model of the root; C, three-dimensional model of the crown; D, three-dimensional
model of the infrabony root; E, three-dimensional model of the suprabony part.
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Figure 1 Three-dimensional models of tooth and the parts after division

A, calculation method of S¢; and Sg ; B, calculation method of Sg, and S;.
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Figure 2 Diagrams of measurement methods of root surface area and infrabony root surface area with Mimics software
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Figure 3 Measurement of periapical film
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Table 1 Distribution of tooth position and patterns of bone resorption
Teeth Horizontal bone loss Vertical bone loss Total
Upper central incisor 6 1 7
Upper lateral incisor 2 5 7
Upper canine 5 4 9
Upper bicuspid 3 7 10
Lower incisor 8 5 13
Lower canine 4 3 8
Lower bicuspid 13 13 27
Total 41 38 79
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Table 2 The percent of residual alveolar bone height and the percent of surface area of infrabony
root of the group of horizontal bone loss and the group of vertical bone loss

Group Py/% , M (min, max) Ps/% , M (min, max)

Horizontal bone loss (n=41)

Vertical bone loss (n =38)

74.02 (45.94, 90.39)

70.27 (45.13, 87.83)

71.99 (47.49, 93.03)

63.83 (36.27, 86.69)

Py, the percent of residual alveolar bone height measured on periapical film; Py, the percent of surface area of infrabony root measured on CBCT.
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Figure 4 Assessment of agreement between Py and Pg of horizontal
bone loss group: Bland-Altman analysis
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Figure 5 Assessment of agreement between Py and Pg of vertical

bone loss group: Bland-Altman analysis
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