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Osteometric Analysis of Palatal Bone Thickness for Orthodontic
Miniscrew Placement
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Abstract : Orthodontic miniscrews have been widely used in various areas, because they are stable, easy to
use, and inexpensive. Therefore, the aims of this study are to measure the palatal bone thickness, to analysis the
correlation between the size of the alveolar arch and palatal bone thickness, and to discuss the skeletal structure
of the hard palate for miniscrew placement. Twenty-four dry skulls in Koreans were used. The three different
horizontal reference lines were established at first premolar and second premolar, between second premolar and
first molar, and first molar. And then, a total of 12 points were set up in relation to each horizontal reference line by
drawing a vertical reference line perpendicular to central incisor, between central incisor and lateral incisor, lateral
incisor, between lateral incisor and canine. At each point, the palatal bone thickness, the width and length of the
alveolar arch, and the width and length of the incisive foramen were measured directly with the bone caliper and the
digital caliper. The correlation between the width and the length of alveolar arch and the palatal bone thickness was
analyzed. The mean of palatal bone thickness based on the horizontal reference line was 11.4+3.2 mm in between
first premolar and second premolar, 7.4+2.4 mm in between second premolar and first molar, and 5.2+ 1.5 mm
in first molar, decreased posteriorly with statistically significant difference. The position between first premolar
and second premolar showed a constant thickness, and thickened laterally from the median palatal suture due
to the alveolar process, but no statistically significant difference. At the position between second premolar and
first molar and the position in first molar, it were also constant, then became significantly thicker toward point
between lateral incisor and canine due to the alveolar process and the palatal spine. The width of the alveolar
arch was correlated with the length of the alveolar arch and the palatal bone thickness of between first premolar
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and second premolar, but not with the length of the alveolar arch and the palatal bone thickness. These results

can provide useful anatomical data on palatal bone thickness including skeletal structures of hard palate for

orthodontic miniscrew placement.

Keywords : Orthodontic miniscrew, Palatal bone thickness, Alveolar arch, Incisive foramen, Palatal spine
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Fig. 1. Photographs showing the parameters of the palatal bone thickness, the width and length of the alveolar arch, and the width and
length of the incisive foramen. A represents a total of 12 points (red dots) that are measurement points crossing between horizontal reference
line (solid lines) and vertical reference line (dotted lines) at each tooth position. B represents the width and length of the alveolar arch (white
dotted double arrows) and the width and length of the incisive foramen (red solid double arrows). CL, central incisor; LI, lateral incisor; C,

canine; P1, first premolar; P2, second premolar; M1, first molar.



Table 1. Palatal bone thickness according to tooth position at a total of 12 measurement points

Vertical reference 1 Vertical reference 2

Vertical reference 3

Vertical reference 4

(n=48) (n=48) (n=48) (n=48) Total p
11.1£32 109+3.1 113433 123433
Pi-P2 (48-17.0) (4.0-16.0) 43-17.0) (53-18.0) 14%32 0160
7.0+2.1° 69+2.1° 72424 84+2.5%
_ + %
P2-Ml (20-10.8) (2.5-10.8) (2.3-13.0) (3.5-14.5) 74%x24 0006
53+123 47413 49+15° 58+1.8%
=+ *
Mi (20-7.8) (20-7.5) (23-100) (23-10.5) 32+15 0003
Total 78+33 75435 78437 88+3.7
p 0.000% 0.000% 0.000% 0.000%

The data (in mm) are mean = SD (minimum — maximum).

Vertical reference 1, vertical extension line of central incisor; Vertical reference 2, vertical extension line of between central incisor and lateral incisor; Vertical
reference 3, vertical extension line of lateral incisor; Vertical reference 4, vertical extension line of between lateral incisor and canine.

P1, first premolar; P2, second premolar; M1, first molar.
abed

Identical superscripted letters indicate statistically significant differences among the measurement points at each tooth position.

*p-values represent the difference among the measurement points at each tooth position and among the tooth positions at each measurement point using one-

way ANOVA (p < .05).

Table 2. Correlation coefficient between the width and the length of alveolar arch and the palatal bone thickness according to tooth position

Alveolar arch width

Alveolar arch length

(n=24) (n=24) P1-P2 (n=48) P2-M1 (n=48) M1 (n=48)
Alveolar arch width 1 0.46* 0.42%* 0.05 0.02
Alveolar arch length 1 0.08 -0.02 —0.08
P1-P2 1 0.76%* 0.48%**
P2-M1 1 0.74%*

*p< 05, *4p< 01,

ARg3oA 71502 A3 FAE Ho|thrt LI-C AF
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Table 3. Width and length of incisive foramen (mm)

Minimum Maximum MeanzSD (n=24)

24
5.1

5.7
114

42+09
78+18

Incisive foramen width

Incisive foramen length
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