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Three-dimensional forces of Buccal multiloop appliance in the mouth opening and closing

movement
Miao Nan', Hou Lu', Xu Shi-gian?

Abstract

BACKGROUND: Buccal multiloop removable appliance is a novel appliance. It is primarily used to treat Angle III malocclusion
at milk teeth and mixed dentition periods. In addition, it can promote maxilla development and inhibit mandible excessively
forward development.

OBJECTIVE: To observe the three-dimensional forces of Buccal multiloop appliance in the mouth opening and closing movement
and analyze the changing regularity

METHODS: Buccal Multiloop Resistance Tester was used to imitate and calculate the Buccal multiloop removable appliance
three-dimensional forces in the mouth opening and closing movement and analyze the changing regularity.

RESULTS AND CONCLUSION: The min force in the mouth opening movement was (64.96+48.47) g when 2 mm sagittal
afterburner and 5 mm opening degree. The max force in the mouth opening movement was (285.47+14.44) g when 3 mm sagittal
afterburner and 0 mm opening degree. The min force in the mouth closing movement was (79.31£19.94) g when 3 mm sagittal
afterburner and 5 mm opening degree. The max force in the mouth closing movement was (285.47+14.44) g when 3 mm sagittal
afterburner and 0 mm opening degree. The dimensional linear regression equation in the mouth opening movement was y=
-0.415 44 + 0.529 42 X;+0.803 64 X, -0.004 17 X3. The dimensional linear regression equation in the mouth closing movement
was {(= -0.426 5+ 0.559 4 X;+0.777 51 X>+0.005 16 X3 . The results showed the levels of the mouth opening and closing had
significant effects on Buccal multiloop removable appliance forces, but the mandibular lateral movement had no effects. There
was linear relationship among sagittal saw forces, the levels of the mouth opening and closing and the Buccal multiloop
removable appliance forces.
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Figure 1 Composition name of the appliance
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Figure 2 Contrast of the left and right Buccal multiloop
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Figure 3 Buccal multiloop three-dimensional resistance
tester
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Figure 4 Buccal multiloop fixed on the tester
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Table 1  Analysis of mouth closing parameter (xts, n=4)
Source DF SS MS F P

Corrected total 89 2 016 509.250
A 1 70408.881 70408.881 18.12 <0.05
B 4 1616775.633 404 193.908 104.00 <0.05
C 2 5958.894 2979.447 0.77 >0.05
AB 4 48 717.398 12 179.350 3.13 <0.05
AC 2 8 002.469 4001.234 1.03 >0.05
BC 8 18 586.355 2 323.940 0.60 >0.05
ABC 8 14 873.280 1859.160 0.48 >0.05
Error 60 233 186.340 3 886.439
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Table 2 Analysis of mouth opening parameter

Source DF SS MS F P

Corrected total 89 2 180 563.604

A 1 71865.180 71865.180 1545 <0.05
B 4 1720303.932 430075983 9247 <0.05
c 2 1441.298 720649 0.15 >0.05
AB 4 53201.418 13300.355 2.86 <0.05
AC 2 5570.018 2785.009 0.60 >0.05
BC 8 24 369.771 3046.221 0.65 >0.05
ABC 8 24 757.434 3094.679 0.67 >0.05

Error 60 279 054.553 4 650.909
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Figure 5 Madlab picture of the Buccal multiloop appliance
three-dimensional forces in the mouth closing
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Table 3 Analysis of variance of mouth closing parameter
Source DF SS MS F P
Corrected Total 89 201.650 92
Model 3 115.85995 38.61998 38.71 <0.000 1
Error 86 8579097  0.997 57
SR 4.
x4 HOEESHUSG
Table 4 Estimation of mouth closing parameter
Variable pF CStmationof o t P b
parameter
Intercept 1 -0.4265 0.5571 -0.77 0446 O
Sagittal 1 0.559 4 0.21056 2.66 0.0094 0.186 86
Vertical 1 0.777 51 0.074 44 10.44 <0.0001 0.734 58
Coronal 1 0.005 16 0.064 47 0.08 0.9364 0.00563
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Figure 6 MADLARB picture of the Buccal multiloop appliance
three-dimensional forces in the mouth opening
movement
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Table 5 Analysis of variance of mouth opening parameter

Source DF SS MS F P
Corrected total 89  218.321 79
Model 3 12256265 40.85422 36.69 <0.0001
Error 86 9532179 1.11348
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Table 6 Estimation of mouth opening parameter

Estimation of

Variable DF SE t P b’
parameter

Intercept 1 -0.41544 0.58857 -0.71 04822 0

Sagittal 1 0.529 42 0.22246 2.38 0.0195 0.169 96

Vertical 1 0.803 64 0.07865 10.22 <0.0001 0.729 71

Coronal 1 -0.004 17 0.068 11 -0.06 0.9513 -0.004 38
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