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[Abstract] Objective To study the buccolingual inclination of posterior premolars and molars and the curve of Wil-
son in patients with different sagittal skeletal patterns, to explore the compensation mechanism of horizontal inclination
of posterior teeth in patients with different sagittal skeletal patterns and to provide a reference for the control of posteri-
or tooth inclination in the treatment of bone malocclusion. Methods This study was reviewed and approved by the Eth-
ics Committee, and informed consent was obtained from the patients. Ninety CBCT scans of adults and ninety scans of

adolescents before orthodontic treatment were evaluated in this cross-sectional study. There were 30 skeletal Class I,
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Class II, and Class Il patients in the adult group and adolescent group. The inclination angles of posterior teeth and
the curve of Wilson of first and second molars were measured, and data were analyzed between adolescents and adults
with different sagittal skeletal patterns. Results Compared with skeletal Class 1 adult patients, the upper posterior
molar inclination of skeletal Class Il patients was significantly lower, and the lower posterior molar inclination was sig-
nificantly higher. Compared with skeletal Class I adult patients, the upper posterior molar inclination of skeletal Class
Il adult patients was higher, and the lower posterior molar inclination was significantly lower. The Wilson curve of the
second molar in skeletal Class Il adult patients was significantly higher than that in the other groups. Compared with
skeletal Class I adolescent patients, skeletal Class Il adolescent patients had a significantly higher upper posterior mo-
lar inclination; however, no difference was found between the inclination of the posterior teeth between skeletal Class
I, Class I and Class Il adolescent patients. Comparing adolescent and adult samples, in skeletal Class I patients,
adults showed more lingual inclination than adolescents in the upper posterior teeth and less lingual inclination in the
lower posterior teeth except for the mandibular first molar. Comparing adolescent and adult samples, in skeletal Class
Il patients, adults showed more lingual inclination than adolescents in the lower posterior teeth except for the mandibu-
lar second molars and showed no difference in the upper posterior teeth. Conclusions The inclination of the posterior
teeth and the curve of Wilson show significant differences between the three sagittal skeletal patterns. Compared with
those of skeletal Class I patients, the posterior teeth of skeletal Class II patients show more lingual inclination in the

upper arch and less lingual inclination in the lower arch. Meanwhile, posterior teeth of skeletal Class Il patients show

more lingual inclination in the lower arch and maintain the inclination in the upper arch.
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a: in the maxilla, the
line across the central
point of the buccolin-
gual width of the occlu-
sal surface of the molar
tooth and the cervical
part of the anatomical
crown as the tooth long
axis were used to mea-
sure the angle between

the tooth axis and base-

line. b: in the mandible, the line across the central point of the buccolingual width of the occlusal surface of the molar tooth and the cervical

part of the anatomical crown as the tooth long axis were used to measure the angle between the tooth axis and baseline. baseline: connect the in-

ferior border of the orbital rims which was parallel to the floor

Figure 1 Measurement of the inclination of the maxillary posterior teeth and mandibular posterior teeth in patients with

different sagittal skeletal patterns
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Table 1~ The buccoligual inclination of posterior teeth and the

curve of Wilson in adults with different sagittal

skeletal patterns ° xts
Skeletal Clas | Skeletal Clas I~ Skeletal Class Ill »
(n = 30) (n=30) (n =30)

v4l 89.2+49 85.0 £ 4.3 91.1+£6.6" 2014 <0.001
ust 90.7 £ 4.5 87449 943+7.6° 2081 <0.001
vel 93.8 £5.6" 91.9 +49° 984 +4.6° 2638 <0.001
U7l 103.6 + 3.8 97.1 4.5 1073 £6.1°  67.07 <0.001
141 82.7+6.6' 86.3+6.6" 81.5+7.8 7.50 <0.001
LSI 184£5.6 81.0+4.9 753+6.6° 1469 <0.001
Lol 753+4.8 719 £5.7 73.1+£52° 1214 <0.001
L71 73.1+6.1 743+76 69.5+6.7 8.01 <0.001
Wilson-6 157.7£6.2 160.7 £ 8.0 157.1 £ 84 194  0.149
Wilson-7 143.8£9.2° 149.5 £ 9.7 1403 £ 12.1" 597  0.003

a<b <c was found in pairwise comparison. Significanct difference was
found between a and b, b and ¢, a and c¢. U4NUSI\U6I\U7I: inclination
of upper first premolar, second premolar, first molar and second molar.
LANLSI\L6I\L71: inclination of lower first premolar, second premolar,
first molar and second molar. Wilson-6\Wilson-7: the wilson curve of
first molar and second molar. Skeletal Class I: 0.7° < ANB < 4.7°. Skel-
etal Class II: ANB > 4.7°. Skeletal Class lll: ANB < 0.7°. The curve of
Wilson: the tips of mesiobuccal and mesiolingual cusps of maxillary
first and second molars along the buccal groove were connected and the

formed angles were measured
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Table 2 The buccoligual inclination of posterior teeth and the

curve of Wilson in adolescents with different sagittal

o

skeletal patterns , XS
Skeletal Clas [ Skeletal Clas I~ Skeletal Class Ill »
(n=30) (n =30) (n=30)
U4l 89.7 + 5.4 89.6 + 4.8° 926+45 536 0.005
Ust 91.2+5.3" 90.5 = 4.9 96.3+54" 1688 <0.001
uel 94.6 +49° 942+35 99947 2451 <0.001
U7t 1019 £7.0° 101.9 + 5.0° 1099 £6.3 2609 <0.001
LAl 86.3+7.2 87454 85056 193 0.148
LSI 80.0£5.5 79.0 £4.5 80.2 5.0 0.89 0411
Lol 76.7 +4.6 75.0 £ 6.0 774 +6.2 270 0.070
L71 71.7+6.0 71.3+76 70.8 + 6.6 024 0.786

Wilson-6 157.0 + 8.4 1550+6.5 1547+ 178 240 0.099
Wilson-7 1437+ 10.7 1458 8.9 139.8 9.2 231 0.106

a<b <c was found in pairwise comparison. Significanct difference was
found between a and b, b and ¢, a and c¢. U4I\USI\U6I\U7I: inclination
of upper first premolar, second premolar, first molar and second molar.
LANLSIL6I\L7I: inclination of lower first premolar, second premolar,
first molar and second molar. Wilson-6\Wilson-7: the wilson curve of
first molar and second molar. Skeletal Class I: 0.7° < ANB < 4.7°. Skel-
etal Class II: ANB >4.7°. Skeletal Class lll: ANB < 0.7°. The curve of
Wilson: the tips of mesiobuccal and mesiolingual cusps of maxillary
first and second molars along the buccal groove were connected and the

formed angles were measured
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Table 3 The comparison of buccoligual inclination of posterior

teeth and the curve of Wilson in skeletal Class [

adolescents and adults X ES

Adults (n =30)  Adolescents (n = 30) l P
U4l 89.2 +4.9 89.7+54 -0.53 0.598
UsI 90.7 £ 4.5 91253 -0.61 0.536
U6l 93.8 £5.6 94.6 +4.9 -0.83 0.407
U71 103.6 + 3.8 101.9 = 7.0 1.70  0.091
LAl 82.7 £ 6.6 86.3+7.2 -2.79 0.006
L5I 784 +£5.6 80.0 £5.5 -1.56 0.121
Lol 753 +£4.8 76.7 £ 4.6 -1.64 0.101
L71 73.1 £ 6.1 71.7 £ 6.0 1.22 0.224
Wilson-6 157.7 £ 6.2 157.0 + 8.4 0.32 0.746
Wilson-7 143.8 £ 9.2 143.7 = 10.7 0.01 0.985

U4NNUSNU6I\U7I: inclination of upper first premolar, second premolar,
first molar and second molar. LANLSI\L6I\L7I: inclination of lower first
premolar, second premolar, first molar and second molar. Wilson-6\Wil-
son-7: the wilson curve of first molar and second molar. Skeletal Class
[:0.7° < ANB < 4.7°. Skeletal Class II: ANB >4.7°. Skeletal Class
IlT: ANB < 0.7°. The curve of Wilson: the tips of mesiobuccal and mesi-
olingual cusps of maxillary first and second molars along the buccal

groove were connected and the formed angles were measured
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Table 4 The comparison of buccoligual inclination of posterior

teeth and the curve of Wilson in skeletal Class Il

adolescents and adults X ES
Adults (n =30) Adolescents (n = 30) t P
U4l 85.0 £ 4.3 89.6 + 4.8 -5.43 <0.001
UsI 874 +£49 90.5 +4.9 -3.44 <0.001
vel 919 +49 94.2 £ 3.5 -3.04 0.002
U71 97.1 £ 4.5 101.9 £ 5.0 -5.51 <0.001
1Al 86.3 £ 6.6 874 +54 -1.02 0.308
LsI 81.0 £ 4.9 79.0 £ 4.5 2.33 0.021
Lol 779 £5.7 75.0 £ 6.0 2.69 0.008
L71 743 £7.6 713 +7.6 2.19 0.029
Wilson-6 160.7 + 8.0 155.0 £ 6.5 2.05 0.036
Wilson-7 149.5 £ 9.7 145.8 + 8.9 1.55 0.124

U4N\USNU6I\U7I: inclination of upper first premolar, second premolar,
first molar and second molar. LANLSI\L6I\L7I: inclination of lower first
premolar, second premolar, first molar and second molar. Wilson-6\Wil-
son-7: the wilson curve of first molar and second molar. Skeletal Class
[:0.7° < ANB < 4.7°. Skeletal Class II: ANB >4.7°. Skeletal Class
Ill: ANB < 0.7°. The curve of Wilson: the tips of mesiobuccal and mesi-
olingual cusps of maxillary first and second molars along the buccal

groove were connected and the formed angles were measured
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Table 5 The comparison of buccoligual inclination of posterior

teeth and the curve of Wilson in skeletal Class [ll

adolescents and adults ° xts
Adults (n =30) Adolescents (n = 30) t P
u4l 91.1 £ 6.6 92.6 +4.5 -1.34 0.181
usl 943 +7.6 963 +5.4 -1.53 0.129
uel 98.4 £ 4.6 99.9 + 4.7 -1.62 0.109
u71 107.3 £ 6.1 1099 + 6.3 -2.02 0.047
LAl 81.5+7.8 85.0+5.6 -2.61 0.011
L5I 75.3 £ 6.6 80.2 +5.0 -4.24 <0.001
L6l 73.1+£5.2 774 £6.2 -3.69 <0.001
L71 69.5 £ 6.7 70.8 £ 6.6 -0.95 0.344
Wilson-6 157.1 + 84 1547 +7.8 2.80 0.007
Wilson-7 140.3 + 12.1 139.8 £9.2 0.15 0.878

U4I\USINU6I\U71: inclination of upper first premolar, second premolar,
first molar and second molar. L4INLSI\L6I\L71: inclination of lower first
premolar, second premolar, first molar and second molar. Wilson-6\Wil-
son-7: the wilson curve of first molar and second molar. Skeletal Class
I:0.7° <ANB < 4.7°. Skeletal Class II: ANB >4.7°. Skeletal Class
Ill: ANB < 0.7°. The curve of Wilson: the tips of mesiobuccal and mesi-
olingual cusps of maxillary first and second molars along the buccal

groove were connected and the formed angles were measured
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