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Fig. 1. Cephalometric items for classification of malocclusion, including angle of S-N-A, S-N-B, A-N-B, and SN-Mp. A : theitems
on schematic drawing, B : sagittal image reconstructed from axial computed tomography images. S: sella, N : nasion, A :

subspinale, B : supramentale, M : menton, Go: gonion
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Fig. 2. An example of 3D reconstructed mandible for the measurement of the mandible using V -works.
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(5) 7129 A 7] 7 (transverse condylar angle) :
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Fig. 3. Five length items marked on 3D reconstructed mandible model. Numbers shows the measurements of the mandible. : ©
mandibular length, @ ramus height, @ condylar perpendicular height, @ maximum condylar length, ® maximum condylar
breadth

@

Fig. 4. Five angle items marked on 3D reconstructed mandible model. Numbers shows the measurements of the mandible. : @ sagittal
ramus angle, @ sagittal condylar angle, @ ramus-condylar angle difference, @ coronal ramus angle, ® transverse condylar

angle

Axle elelch | o | e 40=e Table 1. Distribution of malocclusion
1= = o = FAwsgkel 7 9]
UG gasel 257 T Malocclusion classification ~ Male Femade  Tota
ARl BARRT A 207 I1F 3w

- Class| 21 19 40

o2 Am AS7} 147, IAmF 297} 77 .
o} (Table 1). Open hite 6 8 14

Rl g%t e exAN AT 5 2 Decp bite . : !
o) B SR 2k Gao) AT w4 4w Classil S - :
o=m 28 oo] |7 WAma 80% 12 3 Open mouth 8 8 16
e T HoTTeRn HTeRn Tota 22 38 80

167



F R%o=zRE A ASFUE oL o|d¥
AHEA (two-way ANOVA)L- E3le] Auzl 5w
o] Eiol wet AS 52 Aeols dolr i

1. Zo| &= (Table 2)

57 Aol 3E FellAM IHe] FFoA LA w
o] el Al F 7] Zelrt frolstadet
olzf &lw) Z o] (\F=} : 85.1mm, o : 82.6 mm), &7}
A =o] (F : 65.7mm, o :60.4mm), HHE7|4A =
o] ((F :16.9mm, o :14.4mm)2] Zo] FEojA P
A7L AzRG o A AAH oz G| ofeHe]
oJztell wls] F& & 4 A=k (Fig 5A). ¥4 wdt
o] Efpell wh2 zpoli= Aol RAAglo] ofefEM A
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Il deep bite: 80.7 mm) 3}-Zojjr{ut wojom XA w
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2. 2zt &2 (Table 3)
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Table 2. Comparison of five length items for mandibular measurementsin class|, |1 malocclusion

Classll
Measurements Sex Class| - - Tota
Open bite Deep bite

Male 86.0+5.2 84.7+4.1 80.8+3.8 85.1+5.1
Mandibular length** Female 83.3+£33 81.5+55 80.7+5.6 82.6+4.3
Total 84.7+4.6 82.9+5.1 80.7+4.5 83.9+4.8
Made 66.4+4.0 65.7+4.7 62.0+3.1 65.7+4.3
Ramus length* Female 60.4+6.0 62.0+5.1 58.2+7.56 04+59
Tota 63.4+59 63.6+5.2 60.4+5.5 63.1+5.8
Condvlar Mae 17.1+3.4 16.7+1.3 16.4+2.0 16.9+2.9
o e);di cular height* Female 144428 142+17 148+1.9 144425
perp 9 Total 159+34 153420 157420 157430
Maximum Male 18.7+15 178+1.6 179+24 184+17
condylar length Female 17.5+2.6 182+19 17.0+1.3 17.6+2.3
Total 18.1+2.2 18.0+1.7 17.5+2.0 18.0+2.1
Maximum Made 81+14 7617 75+07 79+14
condylar breadth Female 8.1+14 7.7+10 75+21 79+14
Tota 81+14 77+13 75+14 79+14

* : Significantly different between male and female (p< 0.05)
#: Significantly different between malocclusion classes(p< 0.05)

All data are expressed by mean(mm) = S.D.
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A B
16.9+2.9 |

65.7+4.3

85.1+5.1
Male

144425 |

60.4+5.9

108.3+4.3]

82.6+4.3

Female

Fig. 5. Significantly different items of mandibular measurements between male and female (p<0.05). A shows three significantly
different length items (mandibular length, ramus height and condylar perpendicular height). B shows one significantly different
angle item (coronal ramus angle).

Table 3. Comparison of five angle items for mandibular measurementsin class|, || malocclusion

ClasslI
M easurements Sex Class| - - Total
Open bite Deep bite

Male 112.3+7.0 110.4+5.7 119.4+45 112.8+6.9
Sagittal ramus angle® Female 114.1+6.0 109.9+6.5 118.2+8.7 113.4+6.8
Tota 113.1+6.6 110.1+6.0 118.9+6.4 113.1+6.8
Mae 127.6+83 126.2+7.4 1383+7.1 128.7+8.7
Sagittal condylar angle® Female 131.8+85 1259+6.1 134.9+32 130.6+8.0
Total 129.6+8.6 126.1+6.6 136.8+5.8 129.7+8.7
Ramus- condylar Mae 163.6+4.6 163.0+£59 161.1+3.2 163.2+4.7
andle difference Female 162.2+5.9 164.0+4.9 163.3+7.7 162.8+5.8
g Total 162.9+5.2 163.6+5.2 162.0+5.5 163.0+5.2
Mae 106.2+3.8 106.3+2.6 104.3+3.0 106.0+3.6
Coronal ramus angle* Female 107.7+4.4 109.3+4.5 109.1+2.7 108.3+4.3
Tota 106.9+4.2 108.1+4.0 106.4+3.7 107.1+4.1
Mae 74.7+7.0 745+55 75.1+4.1 74.7+6.4
Transverse condylar angle Female 77.6+9.4 75.7+£5.6 71.1+9.3 76.4+8.8
Total 76.1+8.3 752+55 734+7.3 75.6+7.7

* : Significantly different between male and female (p< 0.05)
# . Significantly different between malocclusion classes (p< 0.05)

All data are expressed by mean (degree) + S.D.
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113.1+6.6°
ra

129.6+8.6

Class|

110.1+6.0° |
7

LEo
1261466 | O i

82.9+5.1 =

Class|l open bite

118.9+6.4°

=

136.8+5.8 0+55°

80.7+4.5

Class|11 deep bite

Fig. 6. Significantly different items of mandibular measurements between malocclusion classes (p< 0.05). A shows one significantly
different length item (mandibular length). B shows two significantly different angle item (sagittal ramus angle and sagittal
condylar angle) and one angle item (ramus-condylar angle difference), which has a consistent angle value although each class
have different sagittal ramus and condylar angle expected to change the value of ramus-condylar angle difference.
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i |
A%i=t (Fig. 6B).
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sket. AAmEm A 2t AR AR Rt 17
FAml wls) 77t A=A Agkeh o] o}
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713) (Drelich 1948, Baldridge 1950, #e3 < 1980,
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Table 3. Comparison of significantly different measurement items in metric study of real mandible and 3D reconstructed mandible

Rea mandible 3D reconstructed mandible
Measurements (Hu et al, 2000) (This study)
Mae Female Tota Mae Female Total

Mandibular lenath* # Lt 75.8+4.9 745+33 75.4+4.6 84.1+5.3 82.1+3.9 83.1+4.7
g Rt 75.7+4.8 749+4.2 75.5+4.7 86.0+4.8 83.1+4.6 84.6+49
Ramus height* Lt 63.4+45 58.6+4.9 62.1+5.1 66.5+4.1 60.2+6.0 63.3+5.9
g Rt 63.7+4.8 59.2+5.2 62.5+5.3 65.1+4.4 60.7+6.0 62.9+5.6
Maximum condylar Lt 20.9+1.8 19.9+23 20.6+2.0 185+1.6 175+25 18.1+21
length Rt 21.1+212 0.2+2.2 209+21 18.2+1.8 17.7+22 18.0+2.0
Maximum condylar Lt 99+11 104+15 10.1+£1.2 78+13 77+13 78+13
breadth? Rt 10.2+14 104+14 10.2+14 79+15 82+14 81+14
Sagittalramus Lt 125.7+7.7 127.2+7.1 126.1+7.5 113.6+5.4 114.8+6.4 114.2+5.9
angle* Rt 126.1+7.4 1274+7.1 126.5+7.3 112.0+8.1 1119487 112.0+£7.5

* : Significantly different between male and female in this study (p< 0.05)

#: Significantly different between left and right side in this study (p< 0.05)

All data are expressed by mean(mm) + S.D., except angle (mean(degree) £ S.D.)

Lt: Left side, Rt : Right side
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Abstract

Three Dimensional Characteristics of Mandible
in Class || Malocclusion Cases Using Computed Tomography

U-Young Lee, Dae-Kyoon Park?, Soon-Jung Hwang?, Kyoung-Bok Jo, Seung-Ho Han

Catholic Institute for Applied Anatomy - Department of Anatomy, College of Medicine, The Catholic University of Korea
!Department of Anatomy, College of Medicine, Soonchunhyang University
2Department of Oral and Maxillofacial Surgery College of Dentistry, Seoul National University

In case of class || malocclusion, mandible has morphological characteristics such as size and position. To investigate
morphological characteristics of mandible, most study has been done in indirect measurement using cephal ogram.
Recently, it is possible to measure directly Three dimensional skeletal model reconstructed from computed tomography
images. This study aimed to know characteristics of mandible in class Il malocclusion, analyzing Three dimensional
mandible models of class | and Il malocclusion which are acquired from computed tomography images of 80 cadavers.
In open bite type of class Il malocclusion, the size of mandible had no difference from class | malocclusion but the
sagittal ramus angle and condylar angle were smaller 3 degree than class |. These findings inform that the ramus and
condylar process of open bite type of class Il malocclusion stand more erectly than class | and then the mandible is
placed posteriorly. In deep bite type of class || malocclusion, the length of mandible was shorter 4 mm and, the sagittal
ramus angle and condylar angle were larger 5 degree than class |. These findings, short length of mandible and more
lying ramus and condylar process, make the mandible in the feature of deep bite of class Il malocclusion. In comparison
of past issued articles which used cehpalometry mainly, the values of measurements agree partially. It is the differences
of measuring points and methods to make inconsistency between indirect measurement like cephalometric study and 3
dimensionally direct measurement like this study. To increase accuracy of Three dimensionally direct measurement,
standardization of measuring points and method for the measurement is required.

Key words: Class || malocclusion, Mandible, Computed tomography, Morphological study
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