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Morphological analysis of alveolar bone of anterior mandible in high-angle skeletal
class II and class Il malocclusions assessed with cone-beam computed tomography
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ABSTRACT Objective: To evaluate the difference of features of alveolar bone support under lower ante-
rior teeth between high-angle adults with skeletal class T malocclusions and high-angle adults presenting
skeletal class Il malocclusions by using cone-beam computed tomography ( CBCT). Methods: Patients
who had taken the images of CBCT were selected from the Peking University School and Hospital of Sto-
matology between October 2015 and August 2017. The CBCT archives from 62 high-angle adult cases
without orthodontic treatment were divided into two groups based on their sagittal jaw relationships: skele-
tal class I and skeletal class Ill. vertical bone level ( VBL) , alveolar bone area ( ABA) , and the width
of alveolar bone were measured respectively at the 2 mm, 4 mm, 6 mm below the cemento-enamel junc-
tion (CEJ) level and at the apical level. After that, independent samples i-tests were conducted for sta-
tistical comparisons. Results; The ABA of the mandibular alveolar bone in the area of lower anterior
teeth was significantly thinner in the patients of skeletal class Il than those of skeletal class II , especial-
ly in terms of the apical ABA, total ABA on the labial and lingual sides and the ABA at 6 mm below CEJ
level on the lingual side (P <0.05). The thickness of the alveolar bone of mandibular anterior teeth was
significantly thinner in the subjects of skeletal class Ill than those of skeletal class II , especially regar-
ding the apical level on the labial and lingual side and at the level of 4 mm, 6 mm below CE]J level on the
lingual side (P <0.05). Conclusion: The ABA and the thickness of the alveolar bone of mandibular an-
terior teeth were significantly thinner in the group of skeletal class Il adult patients with high-angle when
compared with the sample of high-angle skeletal class Il adult cases. We recommend orthodontists to be
more cautious in treatment of high-angle skeletal class Il patients, especially pay attention to control the
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torque of lower anterior teeth during forward and backward movement, in case that the apical root might
be absorbed or fenestration happen in the area of lower anterior teeth.
KEY WORDS Malocclusion; Alveolar bone; Cone-beam computed tomography
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Table 1 Characteristics of the patients

Age/years, ANB/degrees, SN-MP/degrees,

Groups Total ,n

xS x*s x*s
Skeletal Class II 31 22.8 +4.2 7.4+2.5 45.6 £4.2
Skeletal Class [ 31 21.1+4.9 -3.9+2.5 43.7 £4.0

ANB, subspinale-nasion-supramental; SN-MP, SN plane-mandibu-
lar plane.
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Table 2  Distribution of teeth of the patients

Skeletal class  Skeletal class

Ttems I.n .n Total ,n
Mandibular central incisor 60 58 118
Mandibular lateral incisor 56 54 110
Total 116 112 228
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Figure 1 Locating the measurement plane in multiplaner reformatted

1, midpoint of CEJ line; 2, root apex (RA) point; 3, long axis (LA) ,
a line from points 1 to2; 4, 5, and 6, intersecting line perpendicular to
LA at the 2 mm, 4 mm, and 6 mm below the CEJ line; 7, intersecting
line perpendicular to LA at RA.
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Figure 2 Landmarks and reference planes
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AT N
FRE X,

K=C+E+G+] S
L=D+I'+H+J

A and B, vertical alveolar bone level ( distance from CEJ to alveolar crest
parallel to LA) ; C and D, alveolar bone area (ABA) at 2 mm below the
CEJ line; E and F, ABA at 4 mm below the CEJ line; G and H, ABA at
6 mm below the CEJ line; T and J, apical ABA; K and L, total ABA on
the labial (C+E + G + 1) and palatal sides (D + F + H +J). Paired

variables are the labial and palatal sides.
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Figure 3 Measuring variables
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Table 3 Comparison of anterior vertical bone level between skeletal class Il and skeletal class [l malocclusion patients

Mandibular central incisor/mm

Mandibular lateral incisor/mm

Alveolar bone level

I (n=60) M (n=58) o4 P I (n=56) M (n=54) 1z P
Labial CEJ-AC 1.76 £0.72  1.75 (0.72-3.11) -0.94 0.35 1.77 +0. 81 1.88 +0. 66 -0.80 0.43
Lingual CEJ-AC 2.09 +0.65 1.97 +0.61 1.04  0.30 2.05+0.66 1.90 (0.67 -4.69) -1.37  0.17

CEJ-AC, the distance from cemento-enamel junction to alveolar crest parallel to long axis. For the normal distribution of data (x +s) , independent
samples t-test was used; for the non-normal distribution of data [ median ( minimum, maximum) ], Mann-Whitney U test was used.
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Table 4 Comparison of alveolar bone area between skeletal class Il and skeletal class Il malocclusion patients

Mandibular central incisor/mm>

Mandibular lateral incisor/mm?

Alveolar bone area

I (n=60) Il (n=58) /7 P I (n=56) Il (n=54) 2z P
Labial side
2 mm (C) 0.16 (0-3.90) 0.10 (0-1.33)  0.33  0.74  0.18 (0-2.98) 0.13 (0-1.40)  -0.07 0.94
4 mm (E) 1.13£0.62 0.87 (0-2.86) 1.25  0.21 1.15+0.77 1.00 (0-2.94) -0.22 0.83
6 mm (G) 1.05 0. 68 0.94 =0.67 0.90  0.37 0.91 +0.65 0.61 (0-2.80) 0.77 0.44
Apical (1) 4.13 (1.22-17.36) 2.49 (0.45-10.05) -4.69 <0.01 3.70 (0.70 —18.68) 2.43 (0.69 -12.27) -2.85 <0.0l
Total (K) 7.38+3.38  5.11 (0.45-12.46) -3.73 <0.01 6.36 (1.40-20.22) 5.65+2.68 2.19 0.03
Lingual side
2 mm (D) 0 (0-0.67) 0(0-0.31) -1.56  0.12 0(0-0.77) 0(0-0.65) -0.50 0.62
4 mm (F) 0.83 (0-2.24) 0.63 (0-2.56) —1.29  0.20 0.97 (0.03-3.64) 0.70(0-3.02) —1.09 0.28
6mm (H)  1.84 (0.56-4.71) 1.25+0.89 -4.70 <0.01 2.17 £0.88 1.33 +£0.97 4.79 <0.01
Apical (]) 10.89 £3.77  7.45 (1.64-26.76) -2.72 0.0l 14.75£5.73  8.48 (1.50-28.78)  4.53 <0.01
Total (L) 13.91 +4.59 11.06 =6.34 2.80 0.0l 18.00£6.51  10.94 (1.79 -36.43) —4.74 <0.01

C and D, alveolar bone area (ABA) at 2 mm below the cemento-enamel junction (CEJ) line; E and F, ABA at 4 mm below the CEJ line; G and
H, ABA at 6 mm below the CEJ line; I and J, apical ABA; K and L, total ABA on the labial (C +E + G +1) and palatal sides (D +F +H +]J). For
the normal distribution of data (% +s), independent samples ¢-test was used; for the non-normal distribution of data [ median ( minimum, maximum) ],

Mann-Whitney U test was used.
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Comparison of the thickness of alveolar bone between skeletal class [l and skeletal class Il malocclusion patients

Thickness of Mandibular central incisor/mm

Mandibular lateral incisor/mm

alveolar bone

I (n=60) I (n=58) t/Z P I (n=56) I (n=54) t/Z P

Labial side
2 mm 0.35 (0-1.44) 0.35 (0-1.28) -0.27 0.79 0.58 (0-1.44) 0.42 (0-1.21) -0.05 0.96
4 mm 0.57 (0-1.33) 0.45 (0-1.38) -1.18 0.24 0.63 +0.38 0.49 (0-1.74) -0.70 0.49
6 mm 0.47 £0.33 0.39 (0-0.86) -0.99 0.32  0.20 (0-1.08) 0.27 (0-1.16) -0.40 0.69
Apical 2.50 (1.03-5.08) 1.97 (1.06 -4.54) -3.41 <0.01 2.55 (1.17-5.75) 1.97 (1.02-5.34) -3.16 <0.01

Lingual side
2 mm 0(0-0.93) 0(0-0.90) -1.66 0.10 0(0-1.19) 0(0-1.23) -1.02 0.31
4 mm 0.89 £0.36 0.61 £0.43 3.85 <0.01 0.99 +0.46 0.69 £0.46 3.40 <0.01
6 mm 1.19 (0.23 -2.85) 0.78 £0.59 -4.61 <0.01 1.39£0.63 0.85 +0.60 4.58 <0.01
Apical 4.26 £1.01 3.64 (1.77-7.18) -2.49 0.01 4.52+1.24 3.76 +1.31 3.13 <0.01

For the normal distribution of data (% +s) , independent samples ¢-test was used; for the non-normal distribution of data [ median ( minimum, maxi-

mum) |, Mann-Whitney U test was used.
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