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Table 1. Distribution by Angle’s classification in
each group

Cl. 1 9 8 17
CLI 5 5 10
ClL.I 6 7 13
Total 20 20 40

Fig.1 Linear measurements(mm)
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Fig.2. Angular measurements(® )

A=E A8k o ¢k (Nasion-Pogonion) < 715
HHo st 107k AAEH 47HA 9] AASE
Al etgl th(Fig. 1,2).
A & & (mm)
1. A : Subspinale ; The most posterior point on the
anterior contour of the upper alveolar process
2.. UIP : Upper incisor point ; The most anterior
poiint on the crown of upper central incisor
3. LIP : Lower incisor point ; The most anterior
point on the crown of lower central incisor
4, B : Supramentale ; The most posterior point on
the anterior contour of the lower alveolar
process
5. SLS : Superior labial sulcus ; The deepest point
of the concavity between the upper lip and nose
6. LS : Labrale superious ; The most anterior point
on the convexity of the upper lip
7. LI : Labrale inferius ; The most anterior point
on the convexity of the lower lip
8. ILS : Inferior labial sulcus ; The deepest point
of the concavity
9. TUL : Thickness of uper lip ; LS-UIP
10. TLL : Thickness of lower lip ; LI-LIP
A% FE(C)
1. FUIA : Frankfort upper incisor angle
2. IMPA : Incisor mandibular plane angle
3. IIA : Interincisal angel

|20 of2 £2 HRAo| wtol Mt ASSHGYETHY AT

Fig.3 Subtraction (Pixels)
4. FMIA : Frankfort mandibular incisor angle

oh Alg2A 9423 (Digital subtraction technique)
X8 A% ZRFRUAASALE 43¢ o]
€9 3B5mm slide® A2 F Fotovix(Tamron Co.
Japan)E F3 AFEC 4k, GF w4 22
Aol Ag3A 943574 (Digital subtraction techni
que)o 2 A8 AFo 5 dAxF WHIE AS3A
ot} oy FEA HA=EZF pogoniond A lip
embrassure®-9 ol A 3 3 vH(Fig 3).
*Subtraction(Pixel)
1. UL : upper lip area change
2. LL : lower lip area change

2 5AA

ol el AZXEd sl g 2o BAAAUE
skt
D) x| 33 adEx) 2 4ol AS 8o A8A,
Zol PYFx 9 EFUAE AEetn oo HE -4
A& NP3t
X 3} B)8x) #37F Angle’s classificationoll

ARG APt

| 2zl A A2A FEI Ax

M &2
e
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Table 2. Measurements in extraction group

X WEA 2774 35, 19974

Linear measurement(mm)

A 304£2.76 2751269 0.29£1.03 1.26
UIP 14.48+516 8.381+4.07 6.10£3.23 8. 44 %%
LIP 9501+4.46 558t4.12 393%211 8.37xxx
B 0.83£1.60 -0.03£1.69 0.85%1.13 3.38%x*
d 15.65+359 14.88+3.30 0.78£1.63 2.13*
LS 239+414 21.00£3.65 2971202 6.58*#+%
LI 23.58+4.03 19.43+3.97 415%2.18 8.53#xx
ILS 15.75£3.06 12.281£3.26 348%2.19 7.09%x%
TUL 950£2.06 12.63£1.95 -3.13%1.83 ~7.66%%%
TLL 14.08+1.74 13.85+1.99 0.23£1.94 0.52
Angular measurement(Degree)
FULA 122.33%+7.02 11093+6.85 11.40£9.46 5.39*xx
IMPA 96.80£7.56 93.48+7.09 536£7.26 3.28%%
A 111.95+14.13 127.68£7.79 -15.73%1552 —4.53%%%
FMIA 54.28+9.65 58.60x8.72 -4.33%£10.18 +1.90
Subtraction(pixel)
UL 5586035517
LL 941.15+364.07

* 1 p<0.05, ** 1 p<001, **+ : p<0.001

. APAA

7h LATNA Y Fed e B9 dzF W3
(UL, LL)E Z+7z} 558.60+355.17, 941.15+364.07
pixelse| ¥ 27, AZ(AA), FEFA(ATLLH
FMIAZE(AFMIA)E Al&3 & FEA A &
g WEE Btk 53, et @9 %Afﬂ
AZolFol Yxom(p<0.00), Ao F

TUL)}E 94 A& 3718 Bg ok p<0.001),
shce] FA(ATLLCIME /e 87t glsl
TH(Table 2).

) A F M Y] e e 99 A2 W3l
(UL, LL)E 27} 125.65+404.16, 104.05+440.96
PIXELSE #FFHA7F Fth Xohd FE5F-9] 9
A —?—‘%‘ﬂ%%’%é Boy FAACE fo4
< gl tH(Table 3).

™h 2% g A$ A2 dxF Wl I
T3 HER] P7he] BAEA L Table 49 2th
4 retA A o] MBHAUIP, ALIP)S LSH, LIA,
ILSHA el M3H(ALS, ALL AILS)S 49
FAUHATUL) G E oA T3] F98 Aol

414

& B HP<0.001).

) A TN e e 99 924 dsh(UL)% 2
o} 2429 o]EHAUP)H E2 FHA] 3
2.1 (p<0.001), SHeFAY dx27 HsHLL)¢ %
o} -39 o] FFHAUIP), FHHH gt F<t
F329 Z}EQI H3HAFUIA), @xm Ze(A
A =& ABAS BIHp<0.001)(Table 5).
dered zl«l #AHAUIP) 6.10mme A& W
3HALS) 297mm?7te] o] BH]&(AUIP/ALS)S
1.680] 9 1, 1mj o] A#AFE 0.86(p<0.00) o2
& AT E BYon, o] FHE&(AUIP/ALD
2 1190192, 2w e] FAATE 0.59(p<0.01)°]
Art det AR AE o] FHFE 6.10mmol
o}, Aee FAE 2358 3.13mm FUFFR S
o I g 1%0Ix ade AdAse
-0.82(p<0.001)°] K Table 2,5)

uh) v Fo e Feidd dx27 dsUuL)%
gt AR WIH(AUIP)S oFzte]l A4
(P<0.05)°] ghort, 3t F99 d=7 HM3KHLL)
g &9 AAAAL 2l FEL g Table
6).
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Table 3. Measurements in non-extraction group

Prefreatment _ Postireatment Difference = |
(MeaniSD) (Mﬁmtsg) ;;;;;; (PremPﬁst} i s

Linear measurement(mm)

A 3331264 3.25+261 0.08%052 0.65
UIP 10.70£4.69 958+3.78 1.13+2.88 175
LIP 7.05+3.34 6.781£3.83 0.28+2.22 056
B 090£1.41 063£152 0.28£0.70 1.76
d 16.70+£3.83 16.48+3.15 0.23+2.69 0.37
LS 23.00+3.31 2248£3.16 053£1.58 1.49
LI 2115372 21.05+3.52 0.10£295 0.15
LS 13.75+3.24 1343£358 0.33£159 091
TUL 1230258 1290+1.84 -0.60%+1.92 -0.39
TLL 14.10+3.18 14.28£2.00 -0.181247 -0.32
Angular measurement(Degree)
FULA 119.23*+587 114.18+7.36 5.060£6.81 3.32
IMPA PB.56E8.80 95.78+:9.93 -023+7.16 -0.14
IIA 118.83=£9.70 120.73+8.60 ~1.85+8.26 -1.00
FMIA 53.10£9.01 5490+1050 320+7.25 198
Subtraction(pixel)
UL 125.651404.16
LL 104.00=440.93

Table 4. Analysis of variance(ANOVA) in each
difference variables(A)

b A AT Gt s Fele] Wl
(UL, L9} 4#40] %& 3502 0342

AL NP3 A= Table 738 2t} Difference | Extraction-Nonextraction Angle's Calss,
variables
= = Linear measurement(mm)
V. &2 % DX
&3 108 AA 094 149
- — AUIP 29.3.6%%% 8.37k*x
ﬂ;g ]E—Q’] %L:}l.ﬁ?l %ﬁ—oﬂt 751}—31% %% 0] ALIP 983k 245
2 91 Y dxA9 uA 237 203 @ AB 338 466+
"o & e A2AE 91 Jde ARF e % ASLS 037 397%
#F A aEa 5 9 eHgo) A FFL v ALS 19,01 % 8.00%x
7] Wiel 74 wg %‘rxv’ A X2 A DA A IND 34,95 10.99%%
Z2 B ol 97 S 23 o) o) R0 R AILS 22,80 0.14
of 3t WA X2 FTFEAE 39 FIFL 7 ANTUL 171045 3.38%
_7_%;_1?_ ﬂZ\_Z‘, ] Qoiok 61_1;]_692224 ANTLL 0.39 3.37%
19074 Angle 25)01 obmo] E4S AR 2038 Angular measuremenlt;Degree) i
* KK
BE SHWAND A 2L AT L 2 0 A o 0%
-‘%HJAW ﬁ‘lﬂ./\Pﬂ% o] X} ‘i}fo]mﬂ E?Qﬂ“ﬁ’ﬂ AFMIA 6.40+ 1.32
YA A P A8A 82, 547 HI}F Fol Subtraction(pixel)
e A7t BEE] ol FAR oY SR AR o UL 1160+ 5.87x%
@ A= 1950 Fate] ZratA H3o] Hdoh LL 50.33%%* 7.15%%
Reidelg>% =R Az o] oetd AxA I ul L % 1 p<0.05,% 1 p<O01, *xx 1 p<0.001
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Table 5. Significant correlation coefficient between the difference of skeletal measurement and the
difference of soft tissue measurment in extraction group

Soft tissue

S{asurements 0. 754+ 0,50+

L 0.76%%x 0.55% 0.48+ 0,69+ ' —0.70%%%
ASLS 0.74%%x 0.64x*

ALIé 0.86%++ 0.44+ 0.7 %

ALL 0.80%xx 0.59%x 0.57*x 0.67++ -0.50*
ALLS 0.57%x 0.60%
ATUL —(0.82%%% ~0.61%x =0.80:4% -0.45% 0.73x%
ATLL

Ratio

AUIP/ALS 046+

ALIP/ALL

ALS/ASLS 8‘32: 05

ALI/AILS ' ’

ALI/ALS

* 1 p<0.05, #* 1 p<O0L, #++ 1 p<0.001

Table 6. Significant correlation coefficient between the difference of skeletal measurement and the
difference of soft tissue measurment in non-extraction group

UL ’ 0.46%

LL 051
ASLS 049+ 0,55+ 0(')85?; - (?'5487* .
ALS 0784 : : 076k 049
ALL 047 057#+
iITLSL 057 0.45 e e 0584
ATLL 055+
AUIP/ALS 086wk
ALIP/ALI : 050+
ALS/ASLS  -063++ o
ALVAILLS 050+ ‘
ALVALS 075+
&1 p<005, ** : p<OOL, #%% : p<0.001
UAHZ BA ] dow FzZAd ue} ?‘E_Z‘—X—} 5 & = AL ol gl dxd L 3 Az o
Bo] 395io] Ak AT Subtelmy®E Aok, 2, B VL + YD R9jol BAE AR AZ
273 G 3% 924 999 A2 BAF A Ashe wASl Bgez A Masds Y oe
@A A8 Fo & vigF e 2 AL A5 treket A v &3 A7) gl AxF AR |9l
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Table 7. Multiple regression equation of UL, LL in each group

. Dependent variables

UL(upper lip change)

extraction group

LL(lower lip change)

extraction group

UL(upper lip change)

in 4345-31.35X AUIP+223.75 X ALS

non-extraction group

Multiple regression equation R

37.12+49.07 X AUIP—57.78 X ASLS+172.14 X ALS
in —86.35X ALT4058 X AFUIA+3753X ATLL+16.24 X (ALIP/ALS)

093
+26.21 X (ALS/ASLS)
401.57+94.36 X AUIP—-40.05X ALIP+65.11 X AB
m —09.65X ALS+73.32X ALI-948X AFUIA -9.85 X IIA 0.76
+11.32X(ALI/AILS)
051
0.36

LL{ower lip change)

in —95.69+192.93X (AUIP/ALS)

non-extraction group
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22219 o|Z78(0.75), ALS/ASLS(0.68), SLSA
9] TH} o] (0640l ULt 3k FH Y SR Ax
2 Wl M & detgdR] e T o] 5Fe] 07622
Ve R3S BYon e $£4AsSK-0.74
), LI oA o] Fuk o] 5-3(0.71), AX| I Ztxe] Wg}
(-0.70)=0] T

HX FoM = e B9 S8 A7 Hale
Zr A g g5 "c} B M= LSE-AoM o] &
W olggo] 07022 P =& AB/AEE Rgeoey
3t 99 2R ﬂfﬁ;—% Wl A= AUIP/ALSE
°](060) g BFAAAE EAh

£ AFdAe drdA dike #9499 SR 9%
Zlo] sl dig o3 3H WgHE AEds el
Wz Foll A [UL(upper lip change)=37.12+49.07 X
AUIP—5778 X ASLS+172.14 X ALS—86.35 X ALL
+058X AFUIA+3753X ATLL+16.24 X (ALIP/A
LS)+2621 X (ALS/ASLS)(R2=0.93)], [LL(ower
lip change)=401.57+94.36 X AUIP—40.05X ALIP+
6211 X AB~99.650 X ALS+73.32X ALI-948X AF
UIA—-985 X MA +11.32 X (ALI/ AILS)(R2=0.76)]°]
o Hjgtx] oA [UL(upper lip change)=43.45—
31.35 X AUIP+223.75 X ALS—95.69+192.93 X (AUI
P/ALS)(R2=0.36)1°1%1tH(Table 8). ¥} o]®¥& 4
oFFA o A= T A Wt A FEF
< VAR gevha et B dAfdie deA
2ol W3l x| e} H]‘ﬂx]:r‘l?— Ax FEHEH
SR Az Wil 433 JdFe & ez Yeby
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AL Z ey

Az2 o Wy X5 o3 ¥z}

Aloke] x| Wete} HH S 7W‘Jr 2] olo] 5 ]9
28-St AxA
o g 715, 4
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- ABSTRACT -

A STUDY ON THE CHANGES OF THE SOFT TISSUE
PROFILE FOLLOWING ORTHODONTIC TREATMENT. BY
DIGITAL SUBTRACTION METHOD

Won-Tak Cho, D.D.S. " Dong-Hwan Yu, D.D.S.

Dept. of Orthodontics, College of Dentistry, Wonkwang University

The prupose of this study was to quantify the changes of soft tissue profile following orthodontic treatment and to evaluate

the relationship of those to the skeletal elements.

Pre-and post-treatment lateral cephalometric head films of 40 cases(20 extraction cases, 20 non-extraction cases) were traced,
and the changes following treatment were measured and quantified by digital subtraction method, and statisticall analyzed.

The obtained results were as follows;

1. in extraction group, the change of upper lip area(UL) was 558.602355.17 pixels, that of lower lip area(LL) was %41.15+364.07
pixels. But, in non-extraction group the change of uper lip area(UL) was 1256512404.16 pixels, that of lower lip area(LL)
was 104.051440.93 pixels, which was significantly lesser than those in extraction group.

2. In extraction group, there was significant correlationship between upper lip area change(UL) and difference of upper incisor
point(AUIP). Lower lip area change(LL) was significantly correlated with difference of upper incisor(AUIP), difference of
Frankfort upper incisor angle(AFUIA) or difference of interincisal angle(AIIA).

3. In extraction group, the ratio of difference of upper incisor point{ AUIP) to difference of labrale superius(ALS) was 1.68; difference
of lower incisor point{ALIP) to difference of labrale inferius(ALl) was 1.19; difference of upper incisor point(AUIP) to increment in

- upper lip thickness(ATUL) was 1.95.

4. In non-extraction group, there was a significant correlationship between upper lip area change(UL) and difference of upper incisor

point{ AUIP).
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