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[Abstract] Objective To investigate the differences in three-dimensional maxillary and palatal parameters as well

as midpalatal suture maturation stages between Skeletal Class I malocclusion patients with maxillary transverse defi-
ciency (MTD) and normal maxillary transverse development, in order to provide clinical guidance for orthodontic diagno-
sis and treatment. Methods This study was approved by the institutional ethics committee and informed consent was

obtained. Cone-bean CT data from 66 Skeletal Class I malocclusion patients [22 males, 44 females; age (14.39 + 1.68)
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years| were analyzed. Based on Yonsei University width analysis, participants were divided into two groups: the maxil-
lary transverse deficiency group [n = 33, age (14.34 + 1.99) years] and the maxillary transverse normal group [n = 33,
age (14.43 + 1.33) years]. Parameters compared included midpalatal suture maturation stages (A-E), maxillary skeletal
width on nasal floor (NF) and maxillary skeletal width on hard palate (HP), maxillary arch width on buccal alveolar
crest (BAC) and maxillary arch width on lingual alveolar crest (LAC), palatal vault height, palatal bone thickness, pala-
tal length, surface area, and volume. Results The proportion of patients with palatal suture maturity at stages D+E in
the maxillary transverse deficiency group (33%, 11/33) was lower than that in the normal maxillary transverse develop-
ment group (45%, 15/33), showing no statistically significant difference between the two groups. Compared to the maxil-
lary transverse normal group, significant reductions were observed in the maxillary transverse deficiency group for max-
illary widths [NF: (67.63 + 3.74) mm vs. (71.49 + 5.11) mm; HP: (64.60 + 3.53) mm vs. (68.40 + 4.64) mm], dental arch
widths [BAC: (56.88 + 2.25) mm vs. (59.81 + 2.71) mm; LAC: (33.90 + 1.89) mm vs. (36.91 + 2.20) mm], and palatal
surface area [(1 170.80 + 126.48) mm* vs. (1 264.76 + 140.10) mm?]. No significant differences were noted in palatal
height, bone thickness, length, or volume. Conclusion Skeletal Class I malocclusion patients with MTD have nar-
rowed maxillary and dental arch widths, reduced palatal surface area, and delayed midpalatal suture maturation. Early

maxillary expansion is recommended to harmonize jaw relationship.
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a: the line connecting the infraorbital margin point and the uppermost edge point of the external auditory canal is parallel to the horizontal line (lat-

eral view). b: the line connecting the bilateral infraorbital points is parallel to the horizontal line (frontal view). c: the line connecting the anterior

nasal spine point and the anterior edge point of the foramen magnum is parallel to the vertical line (bottom view)

Figure 1 3D reconstruction of head orientation before measurements
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In stage A of midpalatal suture maturation, the midpalatal suture is almost a straight high-density sutural line with no or little interdigitation. In
stage B, the midpalatal suture appears as a scalloped high-density line. In stage C, the midpalatal suture appears as two parallel, scalloped, high-
density lines that are close to each other and separated by small low-density spaces in some areas. In stage D, the fusion of the midpalatal suture
has occurred in the palatine bone, while fusion has not yet occurred in the maxillary portion of the suture. In stage E, fusion of the midpalatal su-
ture has occurred in the maxilla

Figure 2 Schematic drawing of the maturation stages observed in the midpalatal suture
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a: the points on picture a are the root furcation of four first molars, which were used to conduct the Yonsei index’s analysis; b: NF and HP means
maxillary skeletal width on nasal floor and maxillary skeletal width on hard palate at the first molar level, separately; b: BAC and LAC indicates
maxillary arch width on buccal alveolar crest and maxillary arch width on lingual alveolar crest at the first molar level, separately; ¢: HV indicates
the highness of the palatal vault perpendicular to LAC; d: PT6 indicates the palatal thickness at 3 mm from the midpalatal suture at the first molar
level; e: PT5 indicates the palatal thickness at 3 mm from the midpalatal suture at the second premolar level; f: LP indicates the length of the pal-
ate at the sagittal view between the upper central incisors

Figure 3  Cone beam CT images showing analysis of dental arch basal bone width measurements used for the Yonsei index and

the three-dimensional palate data
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a: point A is the midpoint of the line connecting the lowest point of the palatal alveolar bone of the bilateral central incisors, and points B1 and B2

are the lowest point of the distal alveolar bone of the bilateral first molars; b: the alveolar plane is the plane passing through points A, B1, and B2,

and the distal plane is the plane passing through points B1 and B2 and perpendicular to the alveolar plane; c: the extracted palatal surface; d: the

palatal cavity formed by the palatal surface and the alveolar plane and distal plane, which is used to calculate the palatal volume

Figure 4 Images showing measurements of the surface area and volume of the palate
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Table 1  Basic characteristics of the research subjects X ts
Parameter Maxillary transverse deficiency group Maxillary transverse normal group t P

Number of males 11 11

Age of males/years 13.61+1.94 14.25+1.30 -0.91 0.375
Number of females 22 22

Age of females/years 14.70+1.96 14.52+1.37 0.36 0.724
Average age of all/years 14.34+1.99 14.43+1.33 -0.22 0.827
ANB angle of all 2.21+1.05 2.35+0.98 -0.56 0.581
Mandibular plane angle of all/’ 31.08+6.18 30.64+5.74 0.30 0.764

ANB: the angle formed by the subspinale, nasion, and supramental; mandibular plane angle: the angle between the SN plane (the plane formed by the line

connecting the sella and the nasion) and the mandibular plane

K2 PR h S R o 0 AR

Table 2 Comparison of the stage of midpalatal suture maturation between two groups n(%)
Stage Maxillary transverse deficiency group Maxillary transverse normal group ba P
Stage A-C 22(67) 18(55) 1.015 0.314
Stage D-E 11(33) 15(45)
In stage A, the midpalatal suture is almost a straight high-density sutural line with no or little interdigitation. In stage B of midpalatal suture maturation,

the midpalatal suture appears as a scalloped high-density line. In stage C, the midpalatal suture appears as two parallel, scalloped, high-density lines that
are close to each other and separated by small low-density spaces in some areas. In stage D, the fusion of the midpalatal suture has occurred in the pala-

tine bone, while fusion has not yet occurred in the maxillary portion of the suture. In stage E, fusion of the midpalatal suture has occurred in the maxilla
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Table 3 Comparison of three-dimensional data, surface area, and volume of palate between two groups X ts
. Maxillary transverse deficiency ~ Maxillary transverse normal t .
group group
NF/mm 67.63+3.74 71.49+5.11 -3.50 0.001
HP/mm 64.60+3.53 68.40+4.64 -3.74 <0.001
BAC/mm 56.88+2.25 59.81+2.71 -4.78 <0.001
LAC/mm 33.90+1.89 36.91+£2.20 -5.95 <0.001
PT6/mm 3.80+1.26 3.70+1.02 0.36 0.724
PT5/mm 4.89+1.84 4.41+1.43 1.17 0.246
HV/mm 11.24+1.79 11.18+2.69 0.11 0.909
LP/mm 47.88+2.67 47.49+2.68 0.59 0.557
Surface area of palate/mm? 1 170.80+126.48 1 264.76+140.10 -2.86 0.006
Volume of palate /mm* 10 680.52+1 972.57 11 611.42+2 163.79 -1.82 0.072

NF: maxillary skeletal width on nasal floor; HP: maxillary skeletal width on hard palate; BAC: maxillary arch width on buccal alveolar crest; LAC: maxil-

lary arch width on lingual alveolar crest; PT: the palatal thickness; HV: the highness of palatal vault; LP: the length of hard palate
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