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Table 1. Classification of anterior skeletal pattern

Group Sample(n=52) Age(years) Classification
Skeletal CI I 23 28.3 0.5°<ANB <4.5°
Skeletal CI I 19 28.3 ANB>4.5°
Skeletal CIIII 10 26.3 ANB<0.5°

Table 2. Classification of vertical skeletal pattern

Group Sample(n=35) Age(years) Classification
Normodivergent type 20 28.9 30°<Sn-GoMe=40°
Hyperdivergent type 15 27.2 Sn-GoMe>40°




S g Aol dAAIZ § FJ ATt CBCT(Voxel size:0.160mm)Z
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Fig 1. CBCT scan in Natural Head Position



2. 7159 (reference plane)
3R BN 2o o] el 7]$HS CBCT #9 Al Natural Head
Position(NHP) el Al A= ¥ AW} ol o 7|4 Aozl 3™ (horizontal

plane)S A=< 93 7|5 (reference plane) 0.2 A}-&3} 3t

reference plane
!

Fig 2. OnDemand3D (Cybermed, Seoul, Korea) and reference plane
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A 1) )@ ES SASA 3)9 FES 7 FoldlA A Atele] Hd AE

1) et A F X ZAbe] 3 d = 77 (cortical bone thickness)

2) Aot AXF xAlo]l =45 S| (labio-palatal thickness)

3) Aot AXF X EAFo] A (interdental root distance)

ASEAER 1), 3 "YU 2aF JSHE AY ATE g 7]2EAHA o], 2)
B2 Aol A X (incisive foramen)7h4 o] A& FR1ste] FHSHA AE 7k g T

Uaaf QERE dolE delanr] d Aolvh

ID: 2877

20120713
Serles: 1

Fig 3. Reference line for measurement in CEJ 4mm, 6mm and 8mm level in sagittal view



Fig 4. Measurement in sagittal view

: 1) cortical bone thickness; 2) labio-palatal thickness

120713

Fig 5. Measurement in axial view (CEJ 4mm level) : 3) interdental root distance
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WA ASA el B AHET W] slske]l AvEE R 5

Aol ERHE FEF] 1 F Ao FAT PHow @ Hel AL AZHS

2. AA dig A3
Kruskal-Wallis TestZ o] &3} Z} =45 919 CEJ 4mm, 6mm, 8mm oA A =X 7t
o] x}olE Wil

o2 A4t

Fola1, ZF = =olol A UL-Ul, Ul-U2, U2-U3 oA A== zke] =}

ol

YdE T/ CEl AWos 245 59 Ae 43S 293, ul-uly} u2-Us
= CEJ 4mme} 8mm oAl A 21k {04 Q= Apo]E B THp<0.05). & d x| Alo]o
A Sd A e AX AR 45 CEJ 4mm, 6mm, 8mm Rl A A A= FA7F 194

AA FANAE AETFS HTHp<0.05). 3] UL-ULS 0.70~0.80mm A== F4

QA 7HE gk W AE FAES K. tH(p<0.05)(Table 3, Fig. 6).
Table 3. Cortical bone thickness in CEJ 4mm, 6mm and 8mm level (unit - mm)
Level 4mm 6mm 8mm
Site Median IQR Median IQOR Median IQR
uUl-u1l 0.70*% 0.27 0.80¢ 0.30 0.90*% 0.34
Ul-u2 1.00 0.30 1.00% 0.22 1.10% 0.21
U2-U3 1.15% 0.27 1.20% 0.20 1.20*¢ 0.13

*Significant difference between CEJ 4mm, 6mm and 8mm (p<0.05)

¢Significant difference between U1-U1, U1-U2 and U2-U3(p<0.05)

UZ:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range
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ul-ul Ul-u2 u2-u3

Fig. 6. Boxplot of cortical bone thickness
@ ce)4mm B cesemm I CEJ 8mm)

*Significant difference between CEJ 4mm, 6mm and 8mm (p<0.05)

¢Significant difference between U1-U1, U1-U2 and U2-U3(p<0.05)
Ul:upper central incisor, U2:upper lateral incisor, U3:upper canine

TH5 FAE UL-u27t RS T Ao ® YERREAL, Ul-ULe] 94 A T

d 994 A& zelE Holm I gk ¢S FAE EATH(p<0.05). ULl-Ul
CE) e r Z4=E 74dE 73S ®Bla, 53] CEl 4mmet smmzitel= 24
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¥2
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& zFolE H Y THp<0.05). U2-U3%E CEJ Ao m Z4=E ki
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Table 4. Labio-palatal thickness in CEJ 4mm, 6mm and 8mm level (unit : mm)

Level 4mm 6mm 8mm

Site Median IQR Median IQR Median IOR
Ul-ul 8.50*¢ 1.45 8.33° 1.53 7.88*¢ 1.43
U1-u2 9.56 2.47 9.77 2.55 9.87 2.83
U2-uU3 9.43 1.97 9.48 2.47 9.08 2.57

*Significant difference between CEJ 4mm, 6mm and 8mm (p<0.05)
¢Significant difference between U1-U1, U1-U2 and U2-U3(p<0.05)

Ul:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range

(mm)

20

15

10

*

.
=1=+++ H‘%

4mm ‘ 6mm ‘ 8mm ‘ 4mm ‘ 6mm ‘ 8mm ‘ 4mm ‘ 6mm ‘ 8mm ‘

Ul-ul Ul-uz2 U2-U3

Fig. 7. Boxplot of labio-palatal thickness

@M cej4mm B ces6mm B CEJ 8mm)

*Significant difference between CEJ 4mm, 6mm and 8mm (p<0.05)
¢Significant difference between U1-U1, U1-U2 and U2-U3(p<0.05)
UZ:upper central incisor, U2:upper lateral incisor, U3:upper canine
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A Al A UL-U27F 7H Fe Ao yERgal, U2-Us7t 7HE §e Ao
2 YErgth E3] Ul-U2% CEJ4mm, 6mm, 8mm E5ol 4] U1-Ul, U2-U3dl B]3l <]
A A 7HE FE AYE BYtHp<0.05). RE S CE) Ao r Sads

= XAkl AE F94 JA HAAE BFES K3 Th(p<0.05)(Table 5, Fig. 8).

Table 5. Interdental root distance in CEJ 4mm, 6mm and 8mm level (unit : mm)

Level 4mm 6mm 8mm

Site Median IOR Median IOR Median IOR
Ul-ul 2.37* 0.67 3.01* 0.69 3.87* 0.99
Ul-u2 1.90*° 0.41 2.28*¢ 0.60 2.95%¢ 0.90
U2-Us3 2.80* 0.68 3.24* 0.75 3.88* 0.84

*Significant difference between CEJ 4mm, 6mm and 8mm (p<0.05)

®Significant difference between U1-U1, U1-U2 and U2-U3(p<0.05)

UZ1:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range

(mm)
6 x
*
5 * * * T
4 , T = . I x T #_
3 LT » T
1 1
2 7 L [0} =+
1 o ®
0
4mm ‘ 6mm ‘ 8mm ‘ 4mm ‘ 6mm ‘ 8mm ‘ 4mm ‘ 6mm ‘ 8mm ‘
Ul-ul ul-uz2 u2-u3

Fig. 8. Boxplot of interdental root distance

@M cej4mm B ces6mm B CEJ 8mm)

*Significant difference between CEJ 4mm, 6mm and 8mm (p<0.05)

¢Significant difference between U1-U1, U1-U2 and U2-U3(p<0.05)
UZ:upper central incisor, U2:upper lateral incisor, U3:upper canine
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3. AFHH 248 IE Ao

Kruskal-Wallis TestE o] &3&lo] z} =A Ko x AZwz ZFAA Y wa BF

Y4z FAE HHW UL-ULS CEJ 4mm, 6mm, 8mmeollA] CI TS CITT 9 ClIIel H
2 5L J4dF FAE 1Pt £E3) CEJ 6mm =o|oA ClII & ClIe

o)A 9lE AFo]E H Y Th(p<0.05). oo W3] UL-U2, U2-U3L 1 35w3

i

Table 6. Difference in cortical bone thickness in CEJ 4mm, 6mm and 8mm level

among the three skeletal groups (unit : mm)

Level 4mm 6mm 8mm
Site Group  Median IQR Median IQR Median IQR
ClI 0.80 0.30 0.90* 0.20 1.00 0.30
Ul-ul cla 0.70 0.35 0.75 0.13 0.80 0.40
ClII 0.70 0.05 0.72 0.08 0.84 0.15
ClI 1.00 0.34 1.00 0.25 1.10 0.30
U1-U2 clo 1.00 0.10 1.00 0.21 1.10 0.20
ClII 1.05 0.25 1.00 0.10 1.05 0.40
ClI 1.10 0.25 1.20 0.15 1.25 0.18
U2-U3 cla 1.15 0.30 1.20 0.20 1.20 0.20
ClI 1.21 0.30 1.20 0.02 1.20 0.10

*Significant difference among the three groups (p<0.05)
U1:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range
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[ I

1_$é_1_=1=%—1—%é=__=

ar | om | cm|ar | am | am | a1 | om | om |

Ul-Ul | 4mm ‘ 6mm ‘ 8mm ‘

Fig. 9. Boxplot of cortical bone thickness among the three groups in U1-U1
@ ce)4mm B cesemm I CEJ 8mm)

*Significant difference between the three groups (P<0.05)
Ul:upper central incisor, U2:upper lateral incisor, U3:upper canine

A4S A, Aol AelA AT

LhEFLEA) 92 3kTH(Table 7, 8).
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Table 7. Difference in Labio-palatal thickness in CEJ 4mm, 6mm and 8mm level

among the three skeletal groups (unit : mm)

Level 4mm 6mm 8mm
Site Group  Median IQR Median IQR Median IQR
ClI 8.60 1.15 8.25 1.52 7.90 1.36
Ul-ul cla 8.25 2.20 7.95 1.90 7.80 1.62
ClI 8.57 1.81 8.63 0.43 8.09 1.11
ClI 9.60 2.80 10.00 2.23 9.97 2.70
U1-u2 Cl 9.40 3.34 9.43 2.37 9.85 3.02
ClII 9.65 1.83 9.34 2.35 9.60 2.30
ClI 9.20 1.88 9.57 2.43 9.44 3.24
U2-U3 Clo 9.57 3.36 9.64 2.81 9.00 1.43

ClII 9.68 1.67 8.51 2.52 8.70 2.17

*Significant difference among the three groups (p<0.05)
U1:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range
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Table 8. Difference in interdental root distance in CEJ 4mm, 6mm and 8mm level

among the three skeletal groups (unit : mm)

Level 4mm 6mm 8mm
Site Group  Median IQR Median IOR Median IQR
Cll 2.35 0.70 3.00 0.91 3.80 0.89
U1l-u1 cl 2.48 0.60 3.25 0.49 4.10 1.05
ClII 2.15 0.50 2.70 0.36 3.50 0.80
ClI 1.90 0.45 2.30 0.53 2.97 0.80
U1-u2 Clo 1.90 0.45 2.20 0.75 2.95 1.00
ClII 1.80 0.40 2.85 0.31 2.89 0.72
ClI 2.84 0.62 3.35 0.65 3.92 1.00
U2-U3 clo 2.67 0.55 3.22 0.54 3.78 0.77

ClII 2.88 0.76 3.62 0.98 4.05 0.88

*Significant difference among the three groups (p<0.05)
UZ1:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range
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4 +2H ARG B2 Fol
Wilcoxon Two-Sample Test ©]-&3to] zF S F-QJoll A =224 ZZAA o we} &

ol ¥ 1579 CEJ4mm, 6mm, 8mm oA ¢ X}o]lE A A ST}

9AZ FAE BW Ul-Ulel CEJ 4mm, 6mm, 8mmol| A &otR o] A Afelr 7o)
Hlg daidog FAL s JeERIAT fo4 = Aol itk ul-u2, U2-U3

NME FolA A& Zbol= A tH(Table 9).

Table 9. Difference in cortical bone thickness in CEJ 4mm, 6mm and 8mm level
between the two facial groups (unit : mm)

Level 4mm 6mm 8mm
Site Group Median IQR  Median IQR Median  IQR
Normo 0.70 0.32 0.78 0.30 0.81 0.30

Uil-U1
Hyper 0.77 0.29 0.80 0.25 1.00 0.35
T Normo 1.00 0.21 1.00 0.39 1.12 0.39
Hyper 1.00 0.23 1.00 0.13 1.00 0.10
Normo 1.12 0.27 1.20 0.17 1.20 0.17
U2-Us3

Hyper 118 020 120 0.20 130 0.0

*Significant difference between the two groups (p<0.05)

Ul:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range

Normo:normodivergent facial type

Hyper:hyperdivergent facial type

_1’7_



(Table 10).

Table 10. Difference in labio-palatal thickness in CEJ 4mm, 6mm and 8mm level
between the two facial groups

(unit : mm)
Level 4mm 6mm 8mm
Site Group Median IQR  Median IQR Median  IQR
Normo 8.50 1.15 8.25 1.66 8.00 1.77
ui-ut Hyper 814 120 760 134 776 190
Normo 9.05 2.40 9.11 2.12 9.51 2.35
Vi Hyper 9.13 3.78 9.10 3.45 10.1 4.00
U2.U3 Normo 9.08 2.17 9.40 2.39 8.79 1.98
Hyper 9.20 2.25 8.69 2.92 9.00 2.69

*Significant difference between the two groups (p<0.05)
Ul:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range
Normo:normodivergent facial type

Hyper:hyperdivergent facial type
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A Aol A= UL-U2¢] CE) emmell A oA = zkol& HATH(p<0.05). L

9] el gl Aol §ILTh(Table 1),

Table 11. Difference in interdental root distance in CEJ 4mm, 6mm and 8mm level

between the two facial groups (unit : mm)

Level 4mm 6mm 8mm
Site Group Median IQR  Median IQR Median  IQR
Normo 2.45 0.67 3.18 0.74 3.92 0.92

Uil-ul
Hyper 2.43 0.70 3.02 0.60 3.90 1.12
s Normo 2.03 0.40 2.47* 0.43 3.05 0.70
Hyper 1.80 0.55 2.10 0.50 2.85 0.50
Normo 2.70 0.47 3.13 0.62 3.68 0.85
u2-u3

Hyper 291 0.61 3.25 0.60 3.85 0.69

*Significant difference the two groups (p<0.05)

UZ1:upper central incisor, U2:upper lateral incisor, U3:upper canine
IQR:inter-quartile range

Normo:normodivergent facial type

Hyper:hyperdivergent facial type
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Abstract

3-Dimensional evaluation of maxillary anterior
alveolar bone
for placement of miniscrew implant

Jin Hwan Choi

Department of Dentistry
The Graduate School, Yonsei University

(Directed by Professor Hyung Seog Yu, DDS., Ph.D.)

Due to the increase of gummy smile and deep bite patients, intrusion of maxillary anterior
teeth became an important treatment in the orthodontics area. By placing miniscrew implants in
between the roots of maxillary anterior teeth and directly applying intrusion force, one can
minimize side effects and obtain ideal treatment results. Nowadays, placement of miniscrew
implants in between maxillary anterior teeth is widely practiced clinically, but there aren’t many
studies regarding maxillary anterior alveolar bone yet. This study attempts to provide a clinical
guideline for the placement of miniscrew implants in between the maxillary anterior teeth.

The study utilized CBCT(cone beam computed tomography) to measure cortical bone
thickness, labio-palatal thickness and interdental root distance of 52 patients from the following
points: in between upper central incisors(U1-U1), in between upper central incisor and upper
lateral incisor(U1-U2), and in between upper lateral incisor and upper canine(U2-U3). It then
categorized the results according to the anterior-posterior skeletal pattern and the vertical skeletal

pattern, and came up with the following results after comparison analysis:
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1. The cortical bone thickness significantly increased from the central incisor to the
canine(p<0.05). At U1-Ul and U2-U3, it became thicker as the measuring point moved
towards the upper part of the CEJ and was significant difference between the CEJ 4 and

8mm(p<0.05).

2. The labio-palatal thickness was the smallest at U1-U1 significantly(p<0.05). At U1-U1, it
decreased remarkably as the measuring point moved towards the upper part of the CEJ and

was significant difference between the CEJ 4 and 8mm(p<0.05).

3. The interdental root distance was the smallest at U1-U2 significantly(p<0.05). The distance
became larger as the measuring point moved towards the upper part of the CEJ

significantly(p<0.05).

4. An analysis by anterior-posterior skeletal pattern showed that at U1-U1 of CEJ 6mm the
cortical bone thickness of Skeletal Cl I was significantly thicker(p<0.05).
However, there was no significant difference in labio-palatal thickness and interdental root

distance.

5. An analysis by vertical skeletal pattern showed that there was no significant difference
between hyperdivergent facial type and normodivergent facial type in cortical bone thickness
and labio-palatal thickness. Except for U1-U2 of CEJ 6mm, there was no significant

difference in interdental root distance, either (p<0.05).

Key words : CBCT, upper incisor intrusion, cortical bone thickness, gummy smile, miniscrew
implant
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