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[Abstract] Objective To investigate the features of alveolar bone morphology of mandibular central incisors in high-
angle adult females using cone-beam computed tomography (CBCT) and evaluate the influence of aging in these pa-
tients. Methods CBCT and lateral cephalometric images of 142 untreated adult female patients were selected and
grouped by facial growth pattern. The number of high-angle cases was increased to 164 to further explore the difference
within high-angle adult females who were divided into two groups according to age. The indexes of alveolar bone height
and thickness in the lower incisor region and inclination of the lower incisors were measured by Dolphin software. The
data was statistically analyzed. Results Compared with the average-angle group, the high-angle group had a lower alve-
olar bone attachment level (P < 0.05) and less bone thickness at the root apex level (P < 0.05). The thickness of lingual
alveolar bone decreased with labial inclination of the lower incisors in both the high-angle and average-angle groups
(r=-0.251, P = 0.025; r = -0.428, P = 0.001, respectively). In hyperdivergent female patients, the middle-aged group
had a lower attachment level of alveolar bone than the young group (P < 0.05), but no significant difference in bone

thickness at the root apex level (P > 0.05) was found between the two groups. Conclusion High-angle adult females
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had thinner mandibular anterior alveolar bone with significantly lower attachment levels. Aging and inclination of lower

incisors influenced bone morphology and should be taken into careful consideration.
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a: diagram shows the landmarks and measurement items for measure-
ment plane in CBCT; b: diagram for lower incisor inclination mea-
surement in the cephalogram; 1: root apex point; 2: incisal point; 3:
labial CEJ; 4: lingual CEJ; 5: labial alveolar crest; 6: lingual alveolar
crest; 7: intersection point of the vertical line of the long axis of the
incisor and the labial cortical bone through the root apex point; 8: in-
tersection point of the vertical line of the long axis of the incisor and
the lingual cortical bone through the root apex point; LA: labial alve-
olar bone thickness; LP: lingual alveolar bone thickness; LAH: labial
alveolar bone attachment level; LPH: lingual alveolar bone attach-
ment level; Me: menton; IMPA: incisor-mandibular plane angle

Figure 1  Landmarks for lower incisors and measurement

items
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Table 1 ~ Comparison of alveolar bone thickness and attachment level between the high-angle group and the average-angle group x=+s

Group LA/mm LP/mm LA + LP/mm LAH/mm LPH/mm
High-angle group (n = 80) 270 + 0.63 375+ 1.03 6.46 + 1.26 1.70 + 0.98 1.79 + 0.63
Average-angle group (n = 62) 332+ 1.08 447 +1.53 779 + 1.55 1.26 +0.59 1.50 + 0.55
iz -4.02 -3.19 -5.49 332 2.92

P <0.001 <0.001 <0.001 0.004

LA: labial alveolar bone thickness; LP: lingual alveolar bone thickness; LA + LP: total alveolar bone thickness; LAH: labial alveolar bone attachment lev-

el; LPH: lingual alveolar bone attachment level
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Table 2 Pearson linear correlation analysis between lower incisor inclination and alveolar bone thickness in the high-angle group and

average-angle group

IMPA/LA + LP IMPA/LA IMPA/LP
Group
r P r P r P
High-angle group (n=80) -0.275 0.103 -0.117 0.299 -0.251 0.025
Average-angle group (n=62) -0.201 0.436 0.204 0.112 -0.428 0.001

IMPA: lower incisor inclination; LA + LP: total alveolar bone thickness; LA: labial alveolar bone thickness; LP: lingual alveolar bone thickness; r: Pear-

son correlation coefficient
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s 5 0 2 R B 2 KO 2 T AR AL, 2= R
PG L (P<0.05), W3,

R3 AR ARG R R RE SR K Y AR

Table 3 Comparison of alveolar bone thickness and attachment level between the young group and the middle-aged group in high-angle

patients xts
Group LA/mm LP/mm LA + LP/mm LAH/mm LPH/mm
Young high-angle group (n=87) 2.67 + 0.63 3.70 + 1.08 6.37 £ 1.29 1.76 £ 1.07 1.83 +0.70
Middle-aged high-angle group (n=77) 2.50 + 0.67 3.56 +0.87 6.17 + 1.04 2.12 +0.75 241 +0.67
iz 1.67 0.92 1.10 -2.52 -5.42
P 0.096 0.364 0.282 0.014 <0.001

LA: labial alveolar bone thickness; LP: lingual alveolar bone thickness; LA + LP: total alveolar bone thickness; LAH: labial alveolar bone attachment lev-

el; LPH: lingual alveolar bone attachment level
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