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Table 1. Age and hard tissue measurement of the sample

X D&EX 373 25, 20074

Male (n = 19 Female (n = 33) Total (n = 52)
Mean SD Mean SD Mean SD
Age (year) 182 525 188 6.10. 186 6.35
Age range 123 ~ 368 128 ~ 418 123 ~ 418
Overjet (mm) 24 0.64 2.6 071 25 063
Overbite (mm) 21 0.86 2.3 0.77 2.2 0.78
SNA (°) 81.0 356 0.4 330 80.6 3.39
SNB (°) 715 455 76.7 359 770 39
ANB (°) 353 257 370 2.33 363 241
1 to SN (°) 100.8 7.70 98.0 8.16 98.99 3.06
IMPA (°) 90.0 834 39.7 8.14 89.8 8.17
SN-MP (°) 39.2 9.01 39.9 5.87 384 734
post. / ant.
facial height ratio (%) 39.2 461 389 427 39.0 4.37
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Fig 1. Landmarks on lateral cephalogram. Hard tissue: S, Sella; N, Nasion; A, Point A; B, Point B Pog, Pogonion; Me,
Menton; Go, Gonion; UIE, upper incisor edge; BCUI. Bracket center of upper incisor; URT, upper incisor root tip; LIE, lower
incisor edge; BCLI, Bracket center of lower incisor; LRT, lower incisor root tip. Soff tissue: sG, soft tissue Glabella: Prn,
pronasale; S-point, midpoint of the S-shaped curve between the tip of the nose and subnasale; Sn, Subnasale; M1, midpoint
between subnasale and labrale superius of vermilion border on upper cutaneous lip; Lsv, labrale superius of vermilion border:
Ls, labrale superius; Lsb, labrale superius at the level of bracket center; Stms, stomion superius; Stmi, stomion inferius; Lib,
labrale inferius at the level of bracket center; Li, labrale inferius; Liv, labrale inferius of vermilion border; M2, midpoint between
subnasale and labrale superius of vermilion border on upper cutaneous lip; sB, soft tissue B point; sPog, soft tissue pogonion;

sMe, soft tissue menton.

ASH ¥ IlEd

13709 Bz AFETG 17719 dx32] ASHE
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TH7IFEH 02 Sella-Nasion lineol 4] Nasion2 7]
FOF TAM 850 28 Moz MA3L, 1617 =2
712 2. & soft tissue Glabella (sG)ol| A =5 7] A
o W& 4=4(sG-perpendicular)S 44 5}3th (Fig 2).
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2 7154121 sG- perpendicular (sG per.)ol| 4] 137)]
o Az A=H7R ] Ao Aele 2%, 1, snto
sG per; 2, M1 to sG per; 3, Lsv to sG per; 4, Ls to
sG per; 5, Lsb to sG per; 6, Stms to sG per; 7, Stmi
to sG per; 8, Lib to sG per; 9, Li to sG per; 10, Liv
to sG per; 11, M2 to sG per; 12, sB to sG per; 13,
sPog to sG per.
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Fig 2. Reference plane. Horizontal reference plane and
vertical reference plane, Glabella perpendicular line.
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Fig 3. Horizontal measurements according to vertical
reference plane. The shortest distance of 13 landmarks
(Sn; M1; Lsv; Ls; Lsb; Stms; Stmi; Lib; Li; Liv; M2; sB;
sPog) from vertical reference plane (sG-perpendicular).

-

Fig 4. Linear measurements according to S-line. the
shortest distance was measured from 10 perioral soft
tissue landmarks (M1; Lsv; Ls; Lsb; Stms; Stmi; Lib; Li;
Liv; M2) to S line (a line from the middle of the S-shaped
curve between the tip of the nose and subnasale to the
soft tissue pogonion).
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Fig 5. Angular measurements. Nasolabial angle,
intersection of a line originating at subnasale tangent to the
lower border of the nose and a line from subnasale to
labrale superius; Holdaway angle,”® H line tangent to the
upper lip from soft tissue pogonion.

S-lineofA{e] Aa] AlZgH (Fig 4)

S point-sPog line®o) A A=A 72l HG A=
%

I, Ml to S line; 2, Lsv to S line; 3, Ls to S line;
4, Lsb to S line; 5, Stms to S ling; 6, Stmi to S line;
7, Lib to S line; 8, Li to S line; 9, Liv to S line; 10,
M2 to S line.

2lE Al&3E (Fig 5)

1, Nasolabial angle’: soft tissue subnasalesl|A] 3.9]
3lddl] o] 2% A3} soft tissue subnasaleo]| A At
o] HAWAHE o] Ao] o]F= ZtE; 2, Holdaway
anglelsz Labrale superius$} soft tissue pogoniono| o] F
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A AR AESIEe WHBEHT2-TI,
T3-T2, T3-ThHell Wi Hd 7 TFHAE 3R
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Table 2. Mean and standard deviation of horizontal measurements in relation to Glabella perpendicular line for each stage
(T2-T1, T3-T2, T3-T1): group differences for male and female group (mm)

T2 - Tl T3 - T2 T3 - Tl
Mean SD D Mean SD J2) Mean SD D

Sn-sG per. Male -0.30 2.00 0.14 2.39 -0.16 250
Female -0.17 1.60 -0.04 201 -0.21 233

Mi1-sG per. Male -0.49 2.10 -0.25 2.49 -0.73 2.30
Female -0.44 1.74 -0.03 2.14 -0.47 2.26

Lsv-sG per. Male -0.15 1.07 0.07 1.33 -0.09 1.28
Female -0.32 1.85 -0.25 2.74 -0.57 2.58

Ls-sG per. Male -0.19 1.10 -0.07 1.38 -0.26 1.17
Female -041 1.9 -0.04 2.76 -0.44 295

Lsb-G per. Male 0.08 2.80 -0.37 260 ~-0.29 345
Female -0.18 2.03 -0.06 2.46 ~0.24 253

Stms-sG per Male 0.74 2.49 -0.94 2.03 -0.21 2.33
Female -0.37 191 0.03 3.10 -0.34 269

Stmi-sG per. Male 0.40 1.74 -0.69 1.84 -0.29 142
Female -0.38 1.80 -0.25 243 -0.62 2.04

Lib-sG per. Male 0.04 345 -1.18 3.06 -1.14 2.25
Female -043 2.38 -0.28 2.26 -0.72 2.09

Li-sG per. Male -0.43 313 -0.53 333 -0.95 2.10
Female -064 241 -0.20 243 -0.83 2.29

Liv-sG per. Male -0.08 6.49 -0.88 3.02 -0.96 3.13
Female -0.57 6.39 0.19 2.04 -0.38 2.34

M2-sG per. Male 0.43 1.93 -0.44 2.49 -0.01 1.93
Female -0.33 196 0.34 246 0.02 2.50

sB-sG per. Male 0.60 3.28 -0.24 2.94 0.36 1.70
Female -0.08 2.38 0.26 181 0.17 242

sPog-sG per. Male 0.34 2.98 -0.24 3.38 0.10 1.34
Female -0.26 257 0.31 371 0.05 3.63

* p < 0.05; SD, standard deviation.

SUE BE A4 APNIY AZPR WG perol A AABET 032 mmye] FARET 015
of Ol FiET EEAAE PAYC, TIH T2 mmye) Hlsl fe8 A o FHAAT ( < 0.05)
T2¢} T3, T13} T37to|| paired r-testE A &5+t A 7)Ao thel T2-T1o) A Lsv-sG per. & | &) gk

FEE3 T3-T29 T3-T19] BE g2ojA] diizte)

AFME 974 ke Aol & BolA] gkt (Table 2). S line
off tha] T2-T1el| 4] Stms, Stmi, Li, Liv-S lineo] z}z+

HESE=29| Zt A7 wistztol| CHSE =HXF2QF 04X} WAl A i 0.25 mm, 0.00 mm, -0.20 mm, -0.17
Ho| H|T mmo] Qi oJAZAA Zkzt -021 mm, -0.45 mm,
-0.52 mm, -0.46 mm=z o] A}o| FAbFo] vlE g2

2 712G per)ell thel T2-T1o|A] Lsv-sG A 2A o £EEom, T3-T20| 4] Stmi-S lineo]
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Table 3. Mean and standard deviation of horizontal measurements in relation to S line for each stage (T2-T1, T3-T2, T3-T1):

group differences for male and female groups

T2 - T1 T3 - T2 T3-T1
Mean SD D Mean SD )2) Mean SD J2)
Horizontal measurements in relation to S line (mm)

M1-S line Male -0.10 0.55 0.01 0.50 -0.10 0.64
Female  -057 6.02 047 6.04 -0.10 0.68

Lsv-S line Male 0.15 0.82 -0.17 0.84 -0.02 097
Female  -0.05 097 -0.17 1.03 -0.22 0.89

Ls-S line Male 0.09 0711 -0.29 0.67 -0.20 0.84
Female  -0.19 0.79 -0.17 1.03 -0.35 0.96

Lsb-S line Male 0.28 2.24 -0.09 1.60 0.19 2.48
Female  -0.02 115 -0.38 1.55 -040 1.36

Stms-S line  Male 0.25 155 -0.54 1.30 -0.29 1.78
Female  -021 0.77 -0.20 1.43 -0.41 1.50

Stmi-S line  Male 0.00 1.34 0.33 451 0.33 463
' Female  -045 0.70 -0.05 0.92 -0.50 0.79
Lib-S line Male 0.01 1.18 -0.73 1.07 -0.72 1.07
Female — -042 1.09 -0.23 091 -0.65 094

Li-S line Male -0.20 0.9 -0.36 0.73 -0.55 0.89
Female  -052 0.68 -0.17 0.68 -0.68 0.73

Liv-S line Male -0.17 091 -0.38 0.72 -0.55 0.94
Female  -046 0.61 -0.15 0.72 -0.61 0.73

M2-S line Male -0.08 0.90 -0.15 0.86 -0.23 0.76
Female  -0.26 0.75 -0.15 0.74 -041 0.80

Angular measurements (°) .

Holdaway Male 0.16 117 -0.42 113 -0.26 1.27
Female  -0.30 1.15 -0.22 1.82 -0.52 1.76

Nasolabial Male -0.46 383 0.76 471 0.30 492
* Female 1.36 458 0.15 4.78 152 521

" p < 005 SD, standard deviation.

AT A 0.33 mmo| )3, AAFAA] -0.05 mmE
HUe §94 e Aol EAuh T3-TidA
Lsb-S line¥} Stmi-S lineo] FR}bol| A Z}2}F 0.19 mm,
0.33 mmo]2l T, oJAEelA -0.40 mm, -0.50 mm=
dAE T o2l F94 P A2 BT
< 0.05) (Table 3).
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Table 4. Mean and standard deviation of horizontal measurements in relation to Glabella perpendicular line (mm)

T2 - T1 T3 - T2 T3 -T1

Mean SD P Mean SD D Mean SD D
Sn-sG per. -0.22 174 0.02 215 -0.19 2.38
M1-sG per. -0.46 1.86 -0.11 226 -0.57 2.27
Lsv-sG per. -0.25 1.60 -0.16 2.33 -0.40 220
Ls-sG per. -0.33 1.68 -0.05 2.34 -0.38 2.44 '
Lsb-sG per. -0.08 1.83 -0.18 2.09 -0.26 323
Stms-sG per. 0.04 2.19 -0.33 2.78 -0.29 255
Stmi~sG per. -0.09 1.81 -0.41 2.23 -0.50 134
Lib-sG per. -0.26 2.66 -0.62 261 * -0.87 212 '
Li-sG per. -0.56 2.68 . -0.32 2.78 -0.88 2.21 '
Liv-sG per. -0.39 2.44 -0.21 2.69 -0.59 2.03 *
M2-sG per. -0.05 1.97 0.06 248 0.01 229
sB-sG per. 0.17 2.80 0.07 2.34 0.24 2.17
sPog-sG per. -0.05 2.74 0.11 3.60 0.07 2.9

" p <005 Tp <00

SD, standard deviation.

Table 5. Mean and standard deviation of horizontal measurements in relation to S-line and angular measurements

T2 - T1 T3 - T2 T3 - T1
Mean SD p Mean SD D Mean SD D

Horizontal measurements in relation to S line (mm)

M1-S line -0.40 479 0.30 4.80 -0.10 0.66

Lsv-S line 0.02 092 -0.17 0.96 -0.15 092

Ls-S line -0.09 0.76 -0.21 091 -0.30 092

Lsb-S line 0.09 1.30 -0.27 1.32 -0.18 1.48

Stms-S line -0.04 1.13 -0.32 1.38 -0.37 1.60

Stmi-S line -0.28 1.00 0.09 281 -0.20 2.88

Lib-S line -0.26 0.99 * -0.42 097 * -0.68 093 '

Li-S line -0.40 0.80 ¥ -0.24 0.70 ' -0.64 0.79 '

Liv-S line -0.36 0.74 ' -0.23 0.73 * -0.59 081 '

M2-S line -0.19 0.81 -0.15 0.78 -0.34 0.79 Y
Angular measurements (°)

Holdaway angle -0.13 117 -0.29 1.60 -0.42 1.59

Nasolabial angle 0.69 439 0.38 474 1.07 511

*p <005 p<00L

SD, standard deviation.
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7He Koy, o]z mAXE el
< 9t fAre Ak EO]EE, nyelE W
A8 T8 T dx2] W3l Bxte Jdo] u}
F4 e 2el7l U2 Aoz d &M e ¢t}
1 3t} w3 Bishara S2¢ 17 18 23 wdtat
o] WA e v kA] X Fof| gk vl wA Tl A izt
de AR F AxZ ¥l zo|7} glvix 3}
Aot 2 AP $F 7 EH(sG-per)el el &
Hztel s FEHE A E A3, wyAA A
A AZ(T2-THel Lsv7} Sz A B 0.32 mm,
AL A 7 0.15 mm FE 3 f-94 e A
18 9o, Libe a2 HF 0.04 mm &
Z3F] 3L, AAbrolA HiE 043 mm THE 5 P
o BAA G948 BolA] g thE FEdME
ARG AzRE A AXAA 2 Fo &) ¢
FHe FFe BATh FAAA AFEE 1.5
2 immyz}zl% U 2 Lib7p Ao A Ha
1.18 mm ;Qe} i1, ko)A E# 028 mm ¥
st 5 A °/W & HolA| ot AR E
o} WXHLOM Aeo] ¥ TEFe FdS A
HAAAA 1518 HT3-ThHoll = AT Axpiol
24 & Aol E Holz] ¢etr) (Table 2). S line
el FAAA 2 3H(T2-T1) FAT R Aol
A
15 "

| FA7}F o 2] )
]

O

l‘

i

ol'n
o

e

R

o

A 92l o Faae 9 uged, 4147
4FRE) 15719 FIIT)AAE oA AzRch dx)
oM o Tk 4 BT ol e diz
o] TEA7|2] 2ol 3] dh4(Lib, Li, Liv- S line)
o4 Webseh (Table 3). AE2A 0.2 FAAA 43
& olx7h AR Yot sheo] o FHEY L
, AHAA AEAN LAY 27X E G2} o
ARt o FHotE S BTk ol AAAA
F Aol E ZA do] TR WA E
oA 7puh hgo] melA e g julgith A4

tan

F

Hapl HAHo mE A&z Fol x| v

A 15788 3(T3-T1)ol| = Lsb, Stmi-S lineo| A i
) 7oA e AfelE HYou, o] AEXe &
ZAR7} GRA ZHzE + 248, + 46308 Aol
Apol 7t A% g Holmg AXAA LY =
of Jiztel FEF Aozt vtm H7) oyt
(Table 3).

get AX 9] TG Ao TE Y] o]F 1]
& 223 &t} Ax| 9} dhe] o] F Hlgol A
Roos™ = AL 1:04, e 1112 Haslgon,
Rudee™= AFg=o] 1:0.35 & Hu3ty 1, Lew™ = A
of Ao FTHolFo] wE Aeo] Iuo|zl
1:0.48 o]2}1 3}d 1, Talass S A Aok vl #) 3k
TG A o] FU T e o FUY 3| HA o
A 40423 9] Fod Sle ATRTAZE Roly o)F
H &2 el Al 04elta stela, Aot wte
QoA AFere 1:0.35, dFete 1:0.690]2}i &t
1, &9 Pe g2ZQloA AR Al e 4,
te] o] B oke Aee 1:0.31, 3k —9-1076°]ﬂ'_l_
skt o4& g9kt AX 7t | mm FHolEgt
of we} A2 0.35 mm oA 0.48 mm ¥ o}@‘ °
H, 3k 0.69 mmollA] 1 mm FH ST &
o] A3t #4712 A6G per)ell vt Fee J;‘?f =
2 Ls7} 0.38 mmo|glon, dledjxe &
& Li7} 0.88 mmo] 1, Lib7} 0.95 mm ©] ]
st e FRAA AF(T2-THE ofy
MNE FT3-T)e= o4 Qe FHF o]
aiv} (Table 4). S lineol] th3t A-FZA ol A 5}
ol FXAA HI(T2-T1) Lib, Li, Liv/} HF
26 mm, 0.40 mm, 0.36 mmZ §-2A A TE &4

AAAA AFRE LSAE HDB-THAAE 2
0.42 mm, 024 mm, 023 mm=z &7} A<=
AAA 157019 3(T3-T1)o| A Lib, Li, Liv, M2
i ZE L 0.68 mm, 0.64 mm, 0.59 mm, 0.34
o]¢lt} (Table 5).
o] AN E HelA AA wE As Y
ZA 9] Watg dolrgith. Iy, Bl A
deol FAAQ Wl A3 A7} Yo,
o AR Apo), FA A A9 o], Y
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A H Ao W Az Ay A AA F A
z2 9] dFe Fxof wZ F@gel] v vhaksk
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OlEd, A3d WYH, AU

AE

R g WE AxF W3} L Q1Y 3}
o7t AatrR WAHARE F £3 Zﬂ—ﬁ7}7} 2ast
7

M? Eﬂ?ﬂ H 7 o &g BRE dlv HE

3HA Q‘jr e, o T

Fee A A3

l’@* WA A

o Hgte] g 24 e AZFc] 283t
metA, RPN E7F FERE nHA P FAE

AAZ 52 A2 TICFRAAA F), T2(8A]

AA AF), TR AA 1518 5 )9] S5 s

APAARR GOl et 1 9 AxF S B4% 4

7 g3 2 ZE2 4k

1. A A A 1.5704 3(T3-T1), 7]Z4(sG-pendicular
lineyol] thgt Y=ol Hd FTEHIEL AT(Ls)ol
038 mmo| T (p < 0.05), SH(L)E 0.88 mmo] 2]
o (p < 001).

2. BRAA AHF(T2-T1) 3h(Li)o] FHBIAH,
AR A A 2AERE 15709 (T3-T27HA| & 3F4
o] A% FEH3IIA-

3. BAAA AHT2LThHl & F2 dAzeA] st
o] THL, FXAA AFHE LE F
(T-TH7HA & F2 GATA shee] o=
FdE B o, AAAA 15704 HT3-Th)oll =
22 Az 7he] FElg Afo] = HolA| gt

Ol

K5 a}a xﬂﬂ 15711% @77}%15 74]—2 5
91, TE UGS Aeitt deolA Beg HoF
At.
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ORIGINAL ARTICLE

Changes in lip and perioral soft tissue
after bracket removal

Jeong-Sub Lee, DDS, MSD,* Kwangchul Choy, DDS, MSD, PhD,’
Young-Chel Park, DDS, MSD, PhD,’ Kyung-Ho Kim, DDS, MSD, PhD‘

Objective: Soft tissue changes due to orthodontic treatment has large individual variation. Therefore
continuous evaluation during treatment is required. Patients with fixed orthodontic appliances often
wonder if their lip positions will change after the removal of brackets, but only a few studies exist on
this topic. The objective of this study was to evaluate the changes of the lips and perioral soft tissue
after bracket removal. Methods: The sample used in this study was 19 males and 33 females.
Cephalometric X-rays were taken at 3 stages - T1 (before debonding), T2 (just after debonding), T3
(1.5 months after debonding). Results: The lower lip was retruded immediately after debonding (T2-T1),
and 1.5 months after debonding (T3-T2). The mean amounts of retrusion from the vertical reference
plane (sG perpendicular line) were about 0.38 mm for the upper lip and 0.88 mm for the lower lip.
Immediately after debonding, lip retrusion of females was greater than that of males. During the
post-debonding period, lower lip of males was retruded more than that of females. Conclusion: Lips
are retruded after bracket removal, and there is no gender difference 1.5 months after debonding.
(Korean J Orthod 2007;37(2):125-36)

Key words: Bracket removal, Lip, Soft tissue
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