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Fig 1. The three dimensionally scanned model.
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FACC
FA point

Andrews
plane

B

Fig 2. Facial axis (FA) points, facial axis of the
clinical crown (FACC) and Andrews plane.™
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Fig 3. Facial axis (FA) points on the horizontal
plane which is constructed by x-y axis. x axis
passes through the FA points of the right and left
first molars. y axis passes through the contact
point between the right and left central incisors
and is vertical to the x axis.

Fig 4. Points for palatal shape on the sagittal
plane which is constructed by x-y axis. y axis is
vertical to the horizontal plane and passes
through both the facial axis point of the right and
left first mofars. x axis is vertical to the y axis and
passes through the intersecting point of y axis and
the palatal vault.

Al %}IL A& HEAY (Fig 3).
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Table 1. Comparison of maxillary tooth size Cunit: mm)
Normal Bialveolar protrusion
Mean SD Mean SD proalue
Central incisor 8.50 0.48 9.01 0.44 0.0011"
Lateral incisor 6.97 041 7.61 0.53 0.0001™
Canine 791 0.29 829 0.38 0.0010™
First premolar 727 0.28 775 0.39 0.0001™
Second premolar 6.89 0.27 7.24 0.28 0.0003™
First molar 1048 041 10.70 0.48 01312
Second molar 10.02 0.29 10.27 059 0.0961
Total 58.05 1.53 60.87 240 <0001
p <005 ™ p <00l ™ p <0001 SD, standard deviation.
Table 2. Comparison of mandibular tooth size C(unit: mm)
Normal Bialveolar protrusion
Mean SD Mean SD pruale
Central incisor 556 029 583 0.34 0.0096"
Lateral incisor 6.08 0.32 6.44 040 0.0032™
Canine 6.91 0.22 735 0.36 <0001™
First premolar 7.39 0.32 778 0.36 0.0011™
Second premolar 7.29 0.32 775 0.34 <.0001™
First molar 11.42 041 11.73 049 0.0419"
Second molar 1069 0.46 1091 0.46 0.136
Total 55.34 177 57.78 2.03 <0001
Y p <005 7 p <001 ™ p < 0001 SD, standard deviation.
pERY IR
Az 242 F7ke 98l 12 BHe 2 154 ‘
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Table 3. Comparison of Bolton ratio

3K OXE 282 088 2o AXS MEXIQ N2 S4 o1

. Normal Bialveolar protrusion
Bolton ratio p-value
Mean SD Mean SD
Anterior ratio 71.75 1.96 78.33 2.33 0.399
Overall ratio 91.64 1.34 91.98 175 0.498
SD, Standard deviation.
Table 4. Comparison of arch dimension (unit: mm)
Normal Bialveolar protrusion
Meqsurement p-ualue
Mean SD Mean SD

Intercanine width

Maxilla 3451 1.56 3550 2.13 0.099

Mandible 26.07 112 21.73 1.69 0.001™
Inter first premolar width

Maxilla 32.19 2.16 32.06 2.65 0.867

Mandible 34.05 1.92 35.54 190 0018
Inter second premolar width

Maxilla 38.14 2.51 37.68 2.7 0.581

Mandible 39.40 241 40.79 2.69 0.094
Intermolar width

Maxilla 42.35 321 4175 264 0519

Mandible 4259 2.8 42.42 249 0.844
Arch length

Maxilla 36.05 1.89 3970 213 <0001 .

Mandible 3196 2.00 34.34 1.85 <.0001™
Palatal vault depth 1534 1.68 15.67 158 0528

Yp <005 ™ p<00L ™ p < 0001; SD, standard deviation.

Bolton &A% % o] 8-3bof - dsm3taret ot x| =
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Mx.

Bialveolar protrusion Mx.
35

-40 / -20 5 ] 20 \ 40 -40 / -20 5
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-15 L -16
Normal Mn. Bialveolar protrusion Mn.

30 3
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10 10
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Fig 5. Arch forms of normal and
Maxilla; Mn, mandible.

bialveolar protrusion groups measured at the facial axis points. Mx,

Normal

— — =~ — Bialveolar
protrusion

Fig 6.

Comparison of arch forms. Mx, Maxilla; Mn, mandible.

Vertical
16 1

+  ————— Bialveolar protrusion

Normal

A-P

Fig 7. Comparison of the shape of
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the palate. A-P, anterior-posterior.
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- ORIGINAL ARTICLE -

A study on the dental arch characteristics of bialveolar
protrusion patients using a three-dimensional digital model

Soo-Kyung Lee, DDS, MSD,” Oh-Won Kwon, DDS, MSD, PhD,b Jae-Hyun Sung, DDS, MSD, PhD¢

Recent beauty trends have caused an increase in the number of bialveolar protrusion patients seeking
treatment of lip protrusion. But studies of these patients are not common. Studies using their dental
models are especially rare. Dental models have been measured manually or through a computer by
digitizing two dimensional images of models. Nowadays, we are able to study dental models more easily
and accurately by utilizing the three-dimensional (3-D) laser scanner in dentistry. An investigation was
carried out to evaluate the characteristics of the dental arch in a bialveolar protrusion group in
comparison with a normal group using 3-D digital models. The normal group was composed of 20
subjects who were selected from students of the School of Dentistry, Kyungpook National University.
The bialveolar protrusion group was composed of 20 subjects who visited for treatment at the
Department of Orthodontics, Kyungpook National University Hospital. Tooth size, arch width and arch
length were measured digitally, and arch shape and the shape of the palate were drawn. Based on the
results of this study, the differences of the arch characteristics in the bialveolar protrusion group were
that the size of the teeth was larger, mandibular canine width and 1st premolar width were wider, and
arch length was longer than in the normal group. And there were differences in the arch shape and the
shape of palate between the bialveolar protrusion and normal groups.

Korean J Orthod 2006;36(1):45-54

#% Key words: 3-D digital model, Bialveolar protrusion, Normal occlusion, Dental arch
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