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Table 1. The initial cephalometric and clinical meas-
urements of 45 subjects

Variables Mean SD
Overjet (mm) 2.8 2.29
Overbite (mm) 2.0 2.06
ANB (%) 35 244
Wits (mm) —05 3.30
Ul to SN (9 1075 8.40
IMPA (°) 9%.4 756
ALD (Mx, mm) 24 3.28
ALD (Mn, mm) 2.1 254
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Table 2. The height and width of the upper central in-
cisor brackets (mm)

. ) Number
Types of bracket  Height Width .
of patients

SD, Standard deviation; ALD, arch length discrepancy.
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Micro—arch® 1.60 344 1
Crystaline®MB 2.07 365 13
Damon 3™ 250 275 12
SPEED™ 2.30 227 9
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viviD 900

+ metal (MicroArch, Tomy Inc., Tokyo, Japan), ce-
ramic (Crystaline MB, Tomy Inc., Tokyo, Japan),
Damon 3 (Ormco, CA, USA), SPEED System (TM)
(Strite industries Ltd., Ontario, Canada)$i o™ 2z} H
Aol EFo] WE FA(heighty L E(width)S
Table 29} 2T} (Fig 1).

At #HOIM A HF LY

32 @lolA 2702 Vivid 900 (Konica Minolta
Sensing, Inc., Osaka, Japan) laser scanner& ©]-8-5}%]
on, AFdA= AN dHA des A
2HGA o]kt FEHiE Bl JE AHy Hep

Fig 2. A, VIVID 900 (Konica Minolta Sensing, Inc., Osaka, Japan) laser scanner; B, C, Procedure for orienting the
patient’s posture by using 2 spirit levels attached to a plastic hair band.

Fig 3. Soft tissue landmarks. A, B, 3-D laser scanning images (texture mode); C, 3-D laser scanning image (vertex
mode). N', Soft tissue nasion; Ex, exocanthion; En, endocanthion; Ala, nasal ala; Pn, pronasale; Sn, subnasale; ULP,
upper lip point; Ls, labrale superius; Ls Rt, labrale superius right; Ls Lt, labrale superius left; Ch, cheilion; Stm, sto-
mion; Li, labrale inferius; Li Rt, labrale inferius right; Li Lt, labrale inferius left; B', soft tissue B point; Pog', soft tissue

pogonion; Tra, tragus; CK, cheek point.
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7) ULP (upper lip point) Rt & Lt: 2] #F-9- A
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8) Ls (labrale superius): “&<=2] AW
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cheilion (Lt)2] 573

11) Ch (cheilion) Rt & Lt: Yzz]e]l EH(IF=4)

12) Stm (stomion): “Fals=e] HA
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Fig 4. Coordinate system. X-axis, Left (+) and right
(—); Y-axis, superior (+) and inferior (—); Z-axis, an-
terior (+) and posterior (—).

A

A GE 4& F AU (Fig 5).°
Color map A0lIAN A&t £ AXZE| Het £F

Rapidform 2006 ZZ713-8 o]83le] HepAle
A2 A% g747te] H 2K(deviation)E color map o=
UERH 4 3lth Shell-to-shell deviation color map<-
5 W(surface) 7+e] ¥ 2H(deviation)E 2= F &5}
7] wjFoll #EAE Heplle] HEA A Az
Wel Jmol 5 Fheo] & 4 Aok’ Absolute
color= W steFe] Ao ghS YeR ™, signed colore
H(surface)e] % o]F Wk wa} (+)¢F (—)9
oz xA (Fig 6).

ASXS 24 & SA X2

AZ9 22 ES SAS 9.1 Ver (SAS Inc., NC,
USA)S o] &3l EA A 2]t} Paired t-tests
o]&s].oq Z/\]— ]. LH o ‘]_g]. Ha].ag,] ;dil x%%

b JA G de B T AxF ASH
X, Y, z& x| WH3leky) 33 3} 2k (distance:
T ASA e Wil g Hd A)S et
Baple] H& S zpold tigk folde st
Aok Beple] J&3 A% e 3 59 A=A A
=7 o] W3}-&(distance/bracket height x 100 (%))
Beple] SR wel 252 Wro] Kruskal-Wallis

test® 19442 A8t

B

Fig 5. A, Markings on the forehead and the 5 reference points; B, registered 3-D images with 1 coordinate system.

N', Soft tissue nasion; Ex, exocanthionl; En, endocanthion.
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Fig 6. Shell-to-shell deviation. A, Absolute color (absolute value of the deviation); B, signed color (anterior movement

[+], posterior movement [—]).
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g Ho AhS AT (Table 3). & ASH 5
Sn, ULP (Rt, Lt), Ls, Ls Rt, Ls Lt, Ch (Rt, Lt), Stm,
Li, Li Rg, Li Lt, B’ oA 9143 l& Wsh7b Vet
t}. 39 LiollA 1.39 mm= 71g 2 WAy} vel
w}om (p < 001), Li Rt, Li Lto| A= 1.15 mm, 1.09
mme] W3S BYT (p < 0.01). <2 ULP (Rt,
Lt), Ls, Ls Rt, Ls Ltoll 4] &= 0.81 mm, 0.85 mm, 0.82
mm, 0.97 mm, 0.92 mme| ¥AS}E Ho] she] W3}
wo} 2 YeERTh (p < 0.01). Ch (Rt, Lt), Stmo]

iu)
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A& 1.17 mm, 1.16 mm, 1.02 mme] ¥3}7} Ve
o (p < 0.01), Sne} B’ A 0.46 mm, 0.63 mm2]
w3l JeEhdt (p < 001, p < 0.05).

32 WigtEoll A o) dE Bl BE ASH el
A AR A ZE wstEho] 7P Al YERE e
o (p < 005 p < 001), A A=HE(Ls Rt, Ch
(Rt, Lt), Li Rt, Li LollA= %—Hwi(x% bﬂi} )
e de]l vetdth (p < 0.05). =3 %
E(ULP (Rt, Lt), Ls, Ls Rt, Ls Lt)& WJ E(Y?;
W3, skl ASHEW, Li Ryd B2 3h
Z(YF ¥skd) fod d= M3t el @

Bl Fol wE BlaelA 3xkd
A freld & 1Bl ASA FlA Ls RiZ
WA AlSH A= FA(height) 7} 7HF 252 metal
Bapzle] Wskeo] 7t AA WAL, Sn, Ls Lt
Li Rt, Li Lt, B’S A3 YR AZHANE F
A7F 7V 7% Damon 39 W3-&o] 7H 2
Gehdot BAH felde uehid st
(Table 4).
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Table 3. Changes in the coordinate values (X, Y, and Z) and distance of landmarks after bracket bonding (mm)

X Y 7 Distance

Variables

Mean SD Sig Mean SD Sig Mean SD Sig Mean SD Sig
N’ 005 044 NS —006 060 NS 003 039 NS 027 036 NS
CK (Rt) -018 08 NS 013 08 NS 014 078 NS 034 041 NS
CK (Lt) 021 109 NS 016 111 NS 015 090 NS 039 045 NS
Ala (Rt) -011 108 NS —02 129 NS 012 067 NS 033 046 NS
Ala (Lb) -017 L1l NS 0I11 08 NS 021 121 NS 039 051 NS
Pn -019 084 NS 018 099 NS 019 097 NS 041 049 NS
Sn 012 066 NS 016 074 NS 035 059 046 022 f
ULP (R) —009 068 NS 029 059 : 072 117 081 034 T
ULP (Lt) -021 118 NS 032 073 074 121 . 08 036 T
Ls 019 097 NS 035 084 071 131 * 082 032 T
Ls Rt —025 066 ) 035 095 * 074 102 097 044 f
Ls Lt 017 091 NS 028 071 072 119 092 041 T
Ch (Rt) -031 086 022 100 NS 103 098 T 117 053 T
Ch (Lt) 028  0.79 ) 026 126 NS 112 109 T 116 051 T
Stm 018 105 NS 028 125 NS 08 103 T 1.02 0.44 T
Li —017 141 NS —036 079 : 119 091 T 139 068 T
Li Rt -031 081 . —-028 080 105 089 T 115 043 T
Li Lt 033 085 ©—025 115 NS 09 111 T 109 050 T
B’ 013 078 NS =020 059 * 052 112 063 049 )
Pog’ 012 087 NS —019 111 NS 028 109 NS 036 061 NS

X axis, Left (+) and right (—); Y axis, superior (+) and inferior (—); Z axis, anterior (+) and posterior (—);

Distance, {(X, Y, Z1), (X, Yo, Z)} = (X, =X, )’ +(Y,— ¥,)*+(%—4)*; SD, standard deviation; Sig, significance;
NS, not significant. p < 0.05; Tp < 0.01.

Table 4. Comparison of distance according to type of bracket (%)

Distance/bracket height x 100 (%)

Variables

Mean Median Range Sig

Sn Metal 2750 27.09 3691 NS
Ceramic 23.19 23.17 13.42 NS

Damon 19.20 19.46 14.18 NS

SPEED 18.26 19.50 11.89 NS

ULP (Rt) Metal 46.25 45.11 2791 NS
Ceramic 40.10 38.78 38.36 NS

Damon 30.80 29.65 3745 NS

SPEED 39.13 39.53 30.84 NS

ULP (Lt) Metal 46.88 47.80 37.20 NS
Ceramic 40.10 37.23 32.88 NS

Damon 36.40 29.75 44.36 NS

SPEED 39.13 41.66 21.75 NS

Ls Metal 41.25 39.27 22.09 NS
Ceramic 40.58 36.62 32.05 NS

Damon 34.40 30.48 40.36 NS

SPEED 40.00 41.21 32.60 NS
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Table 4. Continued

Distance/bracket height x 100 (%)

Variables

Mean Median Range Sig

Ls Rt Metal 49.38 46.32 43.90 NS
Ceramic 46.86 46.75 36.16 NS

Damon 39.20 34.97 63.63 NS

SPEED 49.57 53.24 40.09 NS

Ls Lt Metal 48.13 45.80 44.19 NS
Ceramic 41.55 40.96 36.16 NS

Damon 41.60 35.81 68.72 NS

SPEED 4391 45.33 25.56 NS

Ch (Rt) Metal 66.88 59.40 90.41 NS
Ceramic 62.32 65.40 50.96 NS

Damon 46.80 48.23 29.09 NS

SPEED 50.43 53.29 21.75 NS

Ch (Lt) Metal 75.63 67.65 93.60 NS
Ceramic 57.49 53.82 49.86 NS

Damon 44.40 37.71 48.00 NS

SPEED 49.57 49.98 22.02 NS

Stm Metal 55.00 52.34 38.37 NS
Ceramic 4783 42.54 44.38 NS

Damon 43.20 36.50 61.09 NS

SPEED 49.13 49.84 47.13 NS

Li Metal 80.63 68.74 98.83 NS
Ceramic 70.53 66.78 71.50 NS

Damon 57.20 56.45 48.36 NS

SPEED 60.00 61.10 22.47 NS

Li Rt Metal 66.25 60.15 43.90 NS
Ceramic 49.76 45.39 42.19 NS

Damon 54.40 53.77 58.55 NS

SPEED 50.43 49.22 40.52 NS

Li Lt Metal 60.63 57.80 40.99 NS
Ceramic 4783 42.76 78.63 NS

Damon 52.80 4760 52.73 NS

SPEED 46.00 40.38 29.07 NS

B’ Metal 36.25 32.45 27.03 NS
Ceramic 28.99 25.89 34.24 NS

Damon 28.80 26.79 24.00 NS

SPEED 27.39 2152 11.45 NS

Sig, Significance; NS, not significant. The abbreviation is the same as Fig 3.
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ORIGINAL ARTICLE

Lip and perioral soft tissue changes after bracket bonding using

3-D laser scanner

Won-Je Lee, DDS, MSD," Kee-Joon Lee, DDS, MSD, PhD," Hyung-Seog Yu, DDS, MSD, PhD;’
Hyoung-Seon Baik, DDS, MSD, PhD*

Objective: The aim of this study was to evaluate the lip and perioral soft tissue changes after bracket bonding.
Methods: The soft tissue changes in 45 adult patients (age greater than 18 years and less than 29 years) without
severe skeletal discrepancy were evaluated using three-dimensional images acquired with a laser scanner before
and after bracket bonding was performed using 4 types of labial orthodontic brackets. Results: Among the statisti-
cally significant changes in distance observed for the landmarks, the biggest change was observed in forward
movement. The landmarks on the lateral sides also showed significant changes. While the landmarks on the up-
per lip showed significant upward movement, those on the lower lip showed significant downward movement.
However, the changes were smaller for the landmarks on the upper lip (average, 0.87 mm) than for the land-
marks on the lower lip (average, 1.21 mm). The type of bracket used did not significantly affect the soft tissue
changes. Conclusions: These findings will help predict soft tissue changes after bracket bonding for orthodontic
treatment. (Korean J Orthod 2011;41(6):411-422)
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