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Figure 2.1 A) One mini-screw placed between the roots of the central incisors
for intrusion of the six maxillary anterior teeth. B) Protrusion is
expected with this technique.

Figure 2.2 Two mini-screws placed between the roots of the lateral incisor and
canine for intrusion of the six maxillary anterior teeth.

Figure 2.3 The solid model can be divided into several small elements. The
elements could be displayed in one, two or three-dimension and in
various shape. The figure has been modified from Rohan et al.

Figure 2.4 An example of graphic output, obtained from Cifter and Sarac. The
results of this study are shown as graphical outputs of stress

distribution (N/mm?) along the root surfaces.

Figure 3.1 The commercial maxillary model that was the prototype for the FE
model in this study. This model has teeth with all anatomical root that
can remove from the socket. A) Product number, B) Frontal view, C)
Occlusal view of the upper arch, D) Right view, E) Left view, F)
Occlusal view when remove all of the teeth, G) Six maxillary anterior
teeth with root form.

Figure 3.2 Flow Chart of Research Methodology

Figure 3.3 Solid model constructed from the scanning commercial maxillary
model and add other component; PDL, cortical bone, cancellous
bone, bracket and arch wire. A) All component assembled together,
B) Transparent view of the model, C) Teeth with PDL.

Figure 3.4 Mini-screw position (stars) and force direction (yellow arrows) A)
Anchorage design 1 (one-mini-screw design), B) Anchorage design

2 (two-mini-screws design)
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Figure 3.5 The FE model was meshed into several small elements and nodes.
A) Overall, B) Frontal and C) Back views.

Figure 3.6 The orientation of the model and the boundary condition (orange
arrows). The periphery nodes of bone of the upper and back would
be defined with no movement in any direction. A) Overall, B) Left
and C) Right views.

Figure 3.7 The force in anchorage design 1 was applied to the arch wire between
the central incisors. The force was oblique along the contour of the
teeth and gum about 800 to the occlusal plane. The force was divided
to the y and -z -axis and input to the Abaqus program.

Figure 3.8 The forces in anchorage design 2 were applied to the arch wire
between the lateral and central incisor, left and right. A) The net force
was divided by 2 to be the right force (FR) and left force (FL). B)
The picture shows the division of FL by the angle calculated from the
commercial maxillary model. FR was equal to the FL, but FRz was

opposite direction to the FL-z.

Figure 4.1 Anchorage design 1 (one-mini-screw design). The color-coded map
shows the distribution of von Mises stress of 60 g force: A) Labial,
B) Palatal, and C) Apical views

Figure 4.2 Anchorage design 1 (one mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the right
central incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,
and F) Occlusal views.

Figure 4.3 Anchorage design 1 (one mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the left
central incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,

and F) Occlusal views.
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Figure 4.4 Anchorage design 1 (one mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the right
lateral incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,
and F) Occlusal views.

Figure 4.5 Anchorage design 1 (one mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the left
lateral incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,
and F) Occlusal views.

Figure 4.6 Anchorage design 1 (one-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the right
canine: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal, and F)
Occlusal views.

Figure 4.7 Anchorage design 1 (one-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the left
canine: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal, and F)
Occlusal views.

Figure 4.8 Anchorage design 2 (two-mini-screw design). The color-coded map
shows the distribution of von Mises stress of 60 g force: A) Labial,
B) Palatal, and C) Apical views.

Figure 4.9 Anchorage design 2 (two-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the right
central incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,
and F) Occlusal views.

Figure 4.10 Anchorage design 2 (two-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the left
central incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,

and F) Occlusal views.
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Figure 4.11 Anchorage design 2 (two-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the right
lateral incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,
and F) Occlusal views.

Figure 4.12 Anchorage design 2 (two-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the left
lateral incisor: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal,
and F) Occlusal views.

Figure 4.13 Anchorage design 2 (two-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the right
canine: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal, and F)

Occlusal views.

Figure 4.14 Anchorage design 2 (two-mini-screw design). The color-coded map
showed the distribution of von Mises stress of 60 g force on the left
canine: A) Labial, B) Palatal, C) Apical, D) Mesial, E) Distal, and F)
Occlusal views.

Figure 4.15 Overall displacement of the six maxillary anterior teeth in
anchorage design 1. The direction of the arrows represents the
direction of the movement of the teeth. The length and color of the
arrows represent the distance of the movement of the teeth.

Figure 4.16 Overall displacement of the six maxillary anterior teeth in
anchorage design 2. The direction of the arrows represents the
direction of the movement of the teeth. The length and color of the
arrows represent the distance of the movement of the teeth.

Figure 4.17 Displacement of teeth indicated by superimposition of before
(green) and after (orange) loads of the teeth (Magnified
differentiation). Each set of pictures consists of the labial, mesial and
occlusal views, respectively. A) Right central incisor. B) Right lateral

incisor. C) Right Canine.
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