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L & (crowding) =22t && (protrusion) =2 Of Af
A2 & F dla
g

1. M E
24 Amel 34 BHE AQ3 2ol WA AN B o4H 7%t
Aulde] 3%, el ool fxlof Atk @ 4 Atk 3 FolAE ARE
Fol BAAEA R Aud AHe 23 AR Aol 2T FES A
s )

QUL m Y
Ao F4E BANEA Jsgoltt PRt WU B2 5 Al
Aol BAE i@l Sls Udste B} siuith AR Frbske e
RBeolth(+, 1999)

agol it &37F ZpR[-RE 2ot wid I} kR Add B+
2 ):]

Tweed(1944) & W2 e HulHLoR £2 ARE sl = Aot U
A7 BQosirial HAsiga O F | Jste] A

o

o o
_Ci',

©,

Y

B>

-4
X
il
nz,

A 87} 3shi=| oL 2drh

S0 wbald A% Afzlo] et delo] =oHol uhe} cheret ol A o
ZRleo] U3 AFT}t o]Fo]FH ] Subtenly(1959, 1961), Elsasser &
Pelton(1955), Nanda(1990), Meng(1968), Broker & Meredith(1959),



Burke(1989), Vig(1979) T2 dA=xFe| ARl thsty Husigis
Ricketts(1968), Mamandras(1984), Merrifield(1966), Peck & Peck(1970) &
o azael Mool sl Avsldnt ® @A AR F Uk @z
¥ sto]] H3A] Bloom(1961), Rudee(1964), Anderson(1973), Roos (1977),
LaMastra(1981), 0liver(1982), Rains & Nanda(1982) Ho] X313t v} 9o
Gl A e 2zt +(1984), Z=b 7(1994), Z=t 2H(1994), -Fef (1997),
7, 23 2(2000) Fo] A A Fof o3 ARZ FE HIE
2ot 4, stee] dS olTHol oMY FRAAE

A1 A&FAE WAst 28t B WA Fe
T T ol wzt AT AW olFWE A Es] ™St 1A 2E2
ol Feshy ole A AEY FH Al thideldil(Case 1921,
Dewey 1916, LaMastra 1981, Mershon 1918, Ricketts 1968) AZZQl T AHH

R
T Uehte A2, dzxF, ofzel w3
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2] AlojA(Esthetic line)& 7]

J)J
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2%

J)J

[e}

o] 4mm o] HolA

A
RL

}
2 Agdg F2EIL 10mm 0|4}, Ricketts?] Alm|Ao]

5

g

150} QomA AAF FZEHI am o]

)%

i 3mm o] AW} ¢

tfs

o)

BO

40

T} Proffit, 2000).

199 o] siTh.

H
X
L

18

16

19

21

sig.

W
L
Ui

t-value

Mean

Mean

S.D.
0.54
0.73
5.21
4.40
3.89

S.D.
2.34
2.59
4.77
3.76
3.28

-9.95
-7.03

0.61
0.92
25.6

6.08
5.25
24.9

0.44
0.99
-0.26

Lol (A)

83.2

81.9

")
’)

xk% 1 correlation is significant at the 0.001 level ( 2-tailed )

SNA(

78.4

78.7

SNB(




AMestz x| jcjshEd wbapd bl MX¥  Cranex 3 ceph™(Soredex
orion Co Helsinki, Finland) &% 7]o] 10"%12” Fuji Imaging plate(IP)
casette” (Fqu photo film Co., LTD. Tokyo, Japan)Z& A}-&3}o] 75kvp,
10mA, 0.6sec®] =&RZOT JFE FH W] ASARE Zdsiact
Zred gt TP FCR AC-3®(Fuji photo film co., LTD. Tokyo, Japan) ©]&3&}o]
o3 ab A 2]8ka FL-M D®(Fuji photo film co., LTD. Tokyo, Japan)Z o] &3}
o] £d¥3l9ct. Frankfort-Horizontal -"“IL»} Z|HHo| Ho] FEE F7]
A7 T FRRIAHANA QE23 FEg olBAA 4, sheol 17 ol
AdzgA SAEES olo] AR W F FE R A AN dolon
BAA] flol 28 FALE Aol AFH2} 7IEdE& AL Summa Sketch
III®(Summagr‘aphics, Scottsdale, Malaysia) digitizer % digital calipers
& o83t Al AFE Alstd e AS wel= 0.0lmm, 0.10]Th

@ N(Nasion) : AFH]|Z E3l(nasofrontal suture)?] FAIA
@ NS ¢ FAE Aol Atetel Hawd

| =
@ A point @ Ao} A 2F A &Ho AU
® B point : 3}t X Z2Z W S| FAUA
® Pogonion(Pogonion) : B EZZA % (symphysis) 2]1e] A=
@ Gn(Gnathion) : ¥ EZZ ¥ (symphysis) £]A2] 2|dsP
Me(Menton) : ] E&Z ¥ (symphysis) e P43
© Sn(Subnasale) : FFA oA et vHlF=P (columella)®] §HH
Ls(Labrale superius) : A& EF&HoA] I& Jd&£HZ o|siz]= A
@ Stms(Stomion superius) : Ars=o] 2|3}d
@ Stmi(Stomion inferius) : 3sl&e] 2|34
@ Li(Labrale inferius) : 3} TeFolA I)F U&EHZE olgx= A
o xjole] 413

[e)
@ Lls(Lower labial sulcus) : sl&3 gd=xA
Aza e

@ Spog(Soft tissue pogonion) :



2) A1EA
4371 EA(H)L Sellad BakstaA SN Folo] cths) 7 spyel 4 g
ST FHTEA(N)S Sella® BN $871247 90 “F o] FE

Vertical reference line (V)

SN plane

'17

Dﬂm\h‘}} ferense plane (H)
% Esthetic line

® interincisal angle s
® V-A: 2 7|Ed A A point7hA] A€
@ H-A: B 7]EdlA A point7hA] A
® V-B: R 7|&H oA B pointZ}A] Agl
© H-B: = 7|&2 A B point7hA] A€
@© V-Pog: 3] 7] E41ol A Pog7tx] Agl




‘6’]—%

ARZ AS Y
@ V-Sn : FR7|Fo A Sn(Subnasale)Z}x] A |
@ V-Ls : R17]|F20|A Ls(Labrale superius)Z}&] A &]
@ V-Stms : R 7] EAof| A Stms(Stomion superius)Z}Z] A 2]
@ V-Stmi @ R 7] &AM of|A] Stmi(Stomion inferius)Z}Z] 2]
® V-Li : RA7|F40|A Li(Labrale inferius)Z}&] A &]
® V-Lls : FR 7] of|A] Lls(Lower labial sulcus)Z}Zx] A ]
@ V-Spog : TR 7] & oj| A Spog(soft tissue pogonion)Z}Z] A 2]
@ ULT : ot A ¢hoA A HAYA7A] Az
@ LLT : sto} Ax] &dHoA st HAWE7A] Az
Sn-Ls : Sn(Subnasale)olX] Ls(Labrale superius)Z}Z] #2]
@ Ls-Stms : Labrale superiusoi|A] Stomion superiusZ}Zx] @]
@ Stmi-Li : Stomion inferiusof|A] Labrale inferiusZ}Zx] A @]
@ Li-Lls : Labrale inferiusol|A] Lower labial sulcusZ}z] # 2]
@ Sn-Stms : Subnasaleo]|X] Stomion superiusZ}Z] A |
@® Stmi-Lls : Stomion inferiusoi|A] Lower labial sulcusZ}x] 7 2]
/ b\\ /
1 ) :
: PN et
: (] ) A"
5 ! Ll ) DR
6 vV /r/ \/ [(Ts
7
5 :
U |
a4, ARAASF (1) a8 5 ARA AF (11)
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III. o3¢ A
M3} (

1. 233 BT FARF AR F * 3)
E&TolA SNAY] Zh4aAUE o A UEloLr BAF Foxt=
Tl SNBR] A& oA BE&FoA o IA ZAsIEon
LIERATH p<0. 01).

SN o] thgh Aot HxHFe] I

TA7]E oA A point, B point ZHA|S] Azle A& F F & EFolA
3l =)
han | . Y

Zastdn Gx EEFolMel Zawel o Zou BAH felxt Helx]
alolet.
2. WARIH EFTIN AzHe] AT F A (£ 4)

oA BT X® F ZastE o BAF foxs Rolx] Qketrh

A, Sk FAY A F oM BEF AR F 2 FAV SIS 4
dded el A TAFA FAE Kol E&ToA ¢ wol F71
st Th(p<0.01)



e 22 .
t-value sig.
Mean S.D Mean S.D.

ASNA(°) 0.58 0.74 0.68 1.12 -0.33
ASNB( °) 0.42 0.74 1.32 1.12 -3.04
AUl to SN( °) 0.16 1.48 0.64 2.23 1.35
AIMPA( 7) 0.26 2.23 1.96 3.35 -1.92
Ainterincisal angle( °) -20.25 6.59 -22.72 5.68 1.27
AV-A(mm) 0.65 0.76 0.84 0.89 -0.72
AH-A(mm) 0.21 1.17 0.22 1.62 -0.03
AV-B(mm) 0.18 1.77 A1 1.95 -0.40
AH-B(mm) 0.03 1.76 -0.20 2.67 0.32
AV-Pog(mm) 0.15 3.33 0.61 4,39 -0.37

% : correlation is significant at the 0.01 level ( 2-tailed )

T 23 ‘
t-value sig.
Mean S.D. Mean S.D.

AV-Sn(mm) 0.40 2.33 0.44 0.78 -0.08
AV-Ls(mm) 2.22 2.01 2.49 1.28 -0.50
AV-Stms(mm) 2.19 2.03 3.02 1.63 -1.41
AV-Stmi (mm) 3.81 1.59 4.79 1.52 -2.00
AV-Li (mm) 3.39 2.22 3.73 2.75 -0.43
AV-L1s(mm) 1.94 1.56 2.03 1.88 -0.16
AV-Spog(mm) 0.73 1.91 0.99 2.89 -0.33
AULT(mm) -2.19 1.27 -3.45 1.16 3.27
ALLT(mm) -0.91 1.69 -1.70 2.02 1.34
ASn-Ls(mm) -0.77 1.64 -0.48 0.87 -0.68
ALs-Stms(mm) 0.71 1.86 -0.06 1.60 1.39
AStmi-Li (mm) -1.47 3.17 -0.42 2.07 -1.23
ALi-Lls(mm) 2.18 4,94 0.35 3.59 1.32
ASn-Stms (mm) -0.26 3.66 -0.54 1.53 0.32
AStmi-Lls(mm) 0.19 1.69 -1.23 2.17 2.32

x% 1 correlation is significant at the 0.01 level ( 2-tailed )

% . correlation is significant at the 0.05 level ( 2-tailed )
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L Aol w2 o® Uyl ®F3K(distal-out) 2
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om EAH felxE UEhirk(ah p0. 001,
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sig.

T
L

t-value

Mean

Mean

S.D.

S.D.

-3.03
-2.65

1.26
1.33

6. 42
6.00
0.10
-0.46

1.05
1.08
2.30
1.79

5.26
4,93

-2.61
-0.01

1.82
1.79

-1.63
-0.47

~—

~—

— M I~ D ©
0 S N b S B
T N
s e e B e I e
D © K~ h o n D
D M O M = =
M~ © & M b ©
NN e
© o0
D @ Q o
M o T S D
S R —

—~ o~ o~ o~

D 0 DO 0O
- < o b N &
| | | | | |
Q K0 F DO D
X B O N QA
O N o O o ©
0 W W 1B N
X N o b NS
— - =
o o

[To R S N
M~ © & M
© Y o D=

g 8

g 8 _
AL AL WTOWT A A4
mo WO W o mo we

-0.83
-0.63

1.37
1.69

1.34 1.78
2.07

1.35

1.42
1.77

Hr

-1.63
-0.54
-0.78
-0.53

0.78
-0.53
-1.56
-1.41

0.84
1.12
0.80
0.80
0.80
0.80
6.05
5.09

2.20
2.00
1.58
1.93
1.58
1.93
5.40
6.47

1.15
0.84
0.97
0.86
0.97
0.86
4,33
6.71

— —

. correlation is significant at the 0.001 level ( 2-tailed )

x¢ : correlation is significant at the 0.01 level ( 2-tailed )

% . correlation is significant at the 0.05 level ( 2-tailed )
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4. AAF A% W7t A2A 2 dxF o] A= ¥

LA} FEToIM AAF 745 WErL Z23 2 Az Wt o
T TS nA=A] 2] flste] AL S A¥stelch AHEH HeE
BZ2 2] WFE dotiy] 98 A point, B pointE =St AxZe] W
35 doti7] #8] Ls, Stms, Stmi, LiE d=sisich ZEIH Zetol M=
ot AAF Z= 3, RIS A point7hA| 2] A2l 3 7]EA 0l
A Ls7HA] A, $R7|EAdolA Stus7HA] A7t ABHAS A
3L, stefellM s stet AAF Ze W3t FEHI|EAdlA B point7hx| 2] A
2], A7IEAdAA Stmizbx| 8] Az, FHIEdAAM LizkA] Azt g3

HAE ZAFstATL
Az Wy FoME Aot B AAF 7
pomtﬂZH A7t ABAAE B

7}011 S JBHRAE Hole= =

ST ool AAF Zte WEel $AI|E
7131 p<0.01), FA7|EMA Stms7HA] 2] A 2] (p<0. 01)&} A A 7} L}
SO (3 7-1) &7 stefolMe AAF Zt= wHatel $37|Ed0A B
pointZkx] ] Ag[(p<0.01), FH7]EdolA Lizkx| 2] A2 (p<0.05)2} JH
AE UERHTHIE 7-2).

4
N
X
&
X
=
o]
2.
=]
=
N
X
lo

261 BARe] Aofold BARY A= Mt AR Al nAE IF

A1 to SN( 7) AV-A(mm) AV-Lls(mm) AV-Stms(mm)
Al to SN( °) 1
AV-A(mm) 0.713" 1
AV-Ls(mm) 0.289 0.194 1
AV-Stms(mm) 0.337 0. 428 0.189 1

x¢ : correlation is significant at the 0.01 level ( 2-tailed )

2 62 BARe stofold BARY A= M AR Al nAE IF

AIMPA( ®) AV-B(mm) AV-Stmi (mm) AV-Li (mm)
ATIMPA( *) 1
AV-B(mm) 0.058 1
AV-Stmi (mm) -0.106 0.326 1
AV-Li(mm) 0.363 0.268 0.278 1

_12_



L1

7-1. B9

sofold AR ZE M AR Al HAE IF

Al to SN(°) AV-A(mm) AL-Lls(mm) AV-Stms (mm)
Al to SN( 7) 1
AV-A(mm) 0. 858" 1
AV-Lls(mm) 0.216 0.188 1
AV-Stms(mm) 0.665" 0.485" 0.257 1

% . correlation is significant at the 0.01 level ( 2-tailed )

% : correlation is significant at the 0.05 level ( 2-tailed )

stetol A AAF-e] 2w W3kt AR Aol WAL FF

AIMPA( °) AV-B(mm) AV-Stmi (mm) AV-Li (mm)
AIMPA( °) 1
AV-B(mm) -0. 558" 1
AV-Stmi (mm) -0.387 0.335 1
AV-Li(mm) -0.471* 0.246 0.625™ 1

% : correlation is significant at the 0.01 level ( 2-tailed )

% : correlation is significant at the 0.05 level ( 2-tailed )

_13_



*1 29 AR BE 3 Aol Hfﬂ F24o] Fl
ARE WAl b BAEe] 48 PR 523 whol suit 271
%, 1999). = wjzujtiols} QlElUle] WHT AEA
i A1Ee 24 A7l Ak sled asia A1z s
i e 2
=2 o]

Hershey(1972)= % 2 gol o3 &4 AR WIS WHst7] 2lsiA
= Ao 8EH Jd¥IE hEE sjof % s

(1972), Rains®} Nanda(1982), ©]2} ©](1998) 5% o]

2 dFstodrh. & AFollA = Subtenly(1961)2] F3 ol

£ wiAIsH7] 218 184 o] gl F|AIEE AT i g Afgkth
2w A F ASHY WHEE dotiy] ¢l AHEE 7S

¢l FH = (LaMastra, 1981), 33 FHE W (Burstone, 1978),
(Angle, 1907), A-PogXl(Kingsly, 1926) PMV(Z %, 1994) 5o] Qlt}.

™
lo
[yl
fr
2
oft

z
e
o
09

X
)Y
2N oo

Aol Aot 9 ofF, Az FHAZ FHA S HYsta

o] A go] 2 Sellad ALtHAA SN Jé“?ioﬂ tiaiA 77 syl HHE
B7IEHe® AL Sellad AAAM £F71Ed0 3 A& 3
o ‘}"“E} Tt A8 & Uehte stetZe] by o Rt
35 st AR F O SE FF P ARG olF A2 HIZY
(symphysis)& FHoE st A8 A F SE FF WA ARE FA4

sto] AZstar,

Angle(1907)7F Treed(1944) A4 at7} Q1me] A4 Aolols HAA2
BAZE rky Az me] 2R 2 Aobt A ANPORA
AL 4 olriz stdct. 2L} Case(1921), Hellman(1927), Wylie(1944) &

< o] BAE FAstAs J7iAzEe] Wo] wiFe] WHI FIAJ/AE 7HE
4 919 7] wfEoltt. Burstone(1978)2 ol 7R7iQ1e] AE UEhlE 847}
A

A AR
24 ujEole} sjgom olagt dzxAel RS Hrlelol Y& AZA

o] FALU Zo], 9lxlo] uwhat siAele] E sgslol gl sttt
Hershey(1972)= 1z 2e] wW3lo] 3t dLojA] Hylsfor & -5]._2_2§ shot
Zo] 313 wsho] 2z Zmel W, AL A% A Akl o3 7}
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o

Z(philtrum)®] ZoJe} FwF-(vermilion)2] Zo|7} &HZF A& Zole]
o #|3t AF+= g tidstAl EE Yt Atherton(1965)2 4, 3t
IR, By, AAERgel BAge] XE F AL WHEIL
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Abstract

A study on the change of Class I patients with first premolar
extraction in the groups of crowding and protrusion

Tae Kwan Kim
Department of Dentistry

The Graduate School, Yonsei University
( Directed by Professor Young Chel Fark )

The interest of beauty is increasing according to social and cultural
development and the standard of beauty is westernized. Therefore recently
there have been a lot of patients wanting to correct esthetic problems and
they usually have 4 first premolar extracted for treatment.

The purpose of this study was to compare the results of 4 first premolar
extracting treatments in the groups of crowding and protrusion,

The subjects consisted of 40 patients with Class I malocclusion(6 Male,
34 Female). They did not have asymmetry or any missing teeth. They were
grouped into crowding and protrusion and data was obtained from their

lateral cephalometric X-rays and dental models.

The result were as follows :

1. When comparing the change of soft tissue, there was greater change in
the protrusion group and statistical significance in increase of upper
lip thickness.

2. Intercanine width of Mx. was increased in the crowding group and
decreased in the protrusion group.

3. When canine was retracted, there was distal-in rotation in the
crowding group and distal-out rotation in the protrusion group.

4. There was stronger correlation between the change of anterior torque

and the hard and soft tissue change in the protrusion group.

From the results, 1 know that there were differences in the change of

hard, soft tissue and tooth movement after treatment between the groups.
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We must reinforce posterior anchorage in the treatment protrusion cases

and consider the tendency of canine rotation in bracket positioning stage.

Key word : extraction, crowding, protrusion, change, incisor inclination
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