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Fig. 1. Skeletal patterns of subjects

Fig. 2. Mandibular third molar angulation to occlusal plane

Fig. 3. Eruption space for mandibular second and third molar
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1. Ages of subjects

Sample numbers and sex distribution of groups
Comparison of variables between groups

Comparison of mesial movement of mandibular first molar
Comparison of mandibular third molar angulations

Multiple compasion of T2-T1 angulation

NS Ok W

Comparison of mandibular third molar angulations(T2-T1)

between NE and (Ea + Eb)groups

8. Proportion of impacted and erupted mandibular third molars
in post retention period

9. Comparison of eruption space in post treatment period

10. Comparison of eruption space and third molar angulations

between erupted and impacted teeth groups
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HE =
[. A &

AT = Aol Al 2ol 7h WisA o] BAEE Aolw wEe]
FE ANE FAAN WE Tk FFolgar gl vk stotelA = aherA 9
AAor] ZNE F5(remodeling resorption)”} FF38ko] W& F3ko] FolAdH
A3HFAZF v, ALh7A BEA Aoprt F v AelA WEo] HW F
T F3ZHretromolar space)©] S7Fste] A3 T2 W& 7FsAo] Folxt.

AZHT-A = W= 5ARE A= 164 Alolol WARA Aol AS vehd
chou-e] shet AUTFA I AgolE 24 AANE Bolx|wk WSElHA 9 A
o] Wsl7h dojwtrl, Richardson & (1975, 1977)0 whEw A3th+3= d53)
AA AYE = Aol A Az AFAAME(angulation)7h FE S Bl
skt A3 TA = ol 17-21A41 Atolol] wZo] dojupn] wjifol # kel A|3di
TFAE WEo] ® A Bk 10-114 well A7k & o 24 BAkE ddFo]

B sgot oRoE NBe dEse A BRWsd s,



Tait 5 (1982)& 19 7] A=z 3tk A1l Fx 7 Ak o] 55 o} o
A AU TA Aol 24l AAES] AV dojdg HolFoma oA A
olzo] A3UTA WE WFS I Ak 3Tk st A1 FH 2744
Ao A3FA] WEe AFE = £ Akl BauHdth Sinan &
(2006) = ater AIFA7F Ao} 92508 s Fihdr]d 7] HAH
Fafo Al WA =2 ke vl S A3uFA O vE WE F3to]l Frbskal o] E
< BE AEe A E HoFh

Aofo] WAE Fukgl wAXNEE AWTH WEo] JFE = F 9
Rindler & (1977)& A2u7X & Ex ¢ Foll 118709 A3UFAZF 77%2] A
ol7b ARl YA E WE HAThal Baglal, Gaumond 5 (1985)2 kel A2
oA 7 27 A | exke) 227019 AU FA T 86%7F Gl AR PE
Arhal ®aguh Richardson 5 (1993)2 WARA Ay mel BA9 &3 93%
of sket A3FA7F v ek X2 WEethal Bagth Ty BE ATl
A A2 A A7 oA o2 A3 A o A WES RAsA = st

AR HAE SRkl WA A5 Al skel AR ] AFAAES} WEo] o)
gk geFgk Aol glolstt) Elsey & (200002 274 LAE Fuksh w4

wgA o #HHfsh= Zlo] stob A3hTAo Aol o
o Fuhal d19lal, Saysel 5 (2005) A1AxTFA HAAZ7E vER 2 Fo
nlE] WESE A3UTA AFAAEE MAAAS BauEdth, whEol Artun
stel AU AFAHAE Aol A of nwA 283k
s th Kim 5 (2003)2 #7|7ke] #-A7]3F
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A2 g2 ek 299 (A5, o1AH149), EAa A A 279 (329, o
AH159), EAb @Ak fAek 279 (FA1Y, 4AH6W) ez T Yk Ao 5
2 F 16070 ofm, ztzh updA] Hek 5570, wAa F{uk 5270, wAb H{ek 5370
Aot 2 Jdol A 9y 7k vl &8 Chi-Square test A3 F9A = Aol=
Holx gFkth(Table 2). Al FwtelMol i+ 24 oleFe Hod A7

0.32mm, 2.15mm, 4.28mm ©] 3, A Fk 71 A o]lE=He G4 9= zb

kgl RAweekdS WA(Fig.l), A& A A A FAE 719 Arch length
discrepancyoli= EAIAQ FoA7F AAaL, Nolla stgae®t SN-MP angle k2
o2k ASdoh 7 Jey wy A 87)7ke] Pt BEd A= Table 3004 9

2o BaARA A §o4d d= z2bol7t A tH(p<0.05, ANOVA, Table 3).

Table 1. Ages of subjects. (unit: yr)
NE Fa EDb Sig.
T1 12.51+1.34 12.33+1.50 12.10+1.22 ns
T2 14.90+1.43 15.38+1.68 15.16+1.41 ns
T3 21.57+1.67 21.42+1.48 21.50+1.64 ns

ns: non-significance

T1: pretreatment , T2: post—treatment , T3: post-retention

Table 2. Sample numbers and sex distribution of groups.

NE Fa EDb )
Sig.
n(Pt/Teeth) n(29/55) n(27/52) n(27/53)
Sex(male/female) 15/14 12/15 11/16 ns

ns: non-significance



Table 3. Comparison of variables between groups

NE FEa Eb Sig.
Nolla stage at T1 4.07+1.09 4.08+£0.98 443+1.11 ns
ALD(mm) 1.44+3.30 3.96£2.90 2.77+3.93 &
SN-MP( °) 38.31+4.63 38.19+4.17 40.61+5.73 ns
Treatment time(yr) 2.39+0.95 3.05+1.02 3.06+0.85 i

#* 1 p<0.05, ns' non-significance

Table 4. Comparison of mesial movement of mandibular first molar. (unit: mm)

NE Ea Eb Sig.

Mesial movement 0.32£0.60 2.15£0.68 4.28+0.76 *

* 1 p<0.05

40
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Mum ber

Skeletal pattern

Fig. 1. Skeletal patterns of subjects
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Fig. 2. Mandibular third molar angulation to occlusal plane

Fig. 3. Eruption space for mandibular second and third molar



3. TAA-

9} A=AAEY X 8d% W3 g(T2 angulation - T1 angulation)®] H 3} EF
AE T EAHEA(ANOVA, p<0.05)& F3l dd 119 Foxs HFa%
i, % Bl (Multiple comparison)& 913 955 5%l A Scheffe’'s TestE
Alstath b Jade gy 7he] AolE dolry] 9 T-AAS AldsHaltt.

T 7 2A AEE stuE FojA sty AR Fau owEA fda A

O

A F(T3) Al FAekel A skof A2 v, WE oFE 7|56t ihES

TR H o] zolE dolr 7] 93] Chi-Square TestE Al 8 8} 4 o

3. WZ A o}e} v B A ofe] ¥l



4. method error

o, F

Foll ThA] A=A AL
. Bt 7 ASFA=
096 = & g

- 10 -



1. 3t} A3 X 2] X =7 A= (Angulation) 9] ¥ 3}

, A8 % gkt AW A AFAAES] B 2 EFA

S Fokal EAHEA(ANOVA)S Aldg 23 A x5 H(TD dAe Al Jad 1

oA e Aol7F HARA &k, AE F(T2) AFAAI=ANA Faue f9

A s o]z WA ATHP<0.05, Table 5). th3 8] (Multiple comparison)

)4 5%l A Scheffe’'s test 23 H2A Hekap b Jd& bl S
o4 A= zbol7k Akt

[e]
4
o ARAF AFAAE Wage A EFARE Ton BARA

Table 5. Comparison of mandibular third molar angulations (unit: °)
NE FEa Eb Sig.
n=55 n=>52 n=53

T1 47.50+12.49 49.76+12.22 48.06+11.80 ns
T2 51.76+12.93 56.45+9.72 57.27+8.75 #*
T2-T1 4.25+9.36 6.69+9.21 9.21+9.07 *

* 1 p<0.05, ns' non-significance

_‘I‘I_



Table 6. Multiple compasion of T2-T1 angulation (unit: *)

Difference
group comparison between means Sig.
Eb - Ea 2.53 ns
Eb - NE 4.96 *
Ea - NE 2.44 ns

x 1 p<0.05, ns! non-significance, Scheffe's test

Table 7. Comparison of mandibular third molar angulations(T2-T1) between

NE and (Ea + Eb)groups (unit: *)
NE (Ea+Eb) Sig.
n=55 n=105

T2-T1 4.25+9.36 7.97+£9.19 *

* 1 p<0.05, t-test

2. wAF(T3) st A3A T2 vi&HE

ARl FA4 5 A719 skt A3 FAY] WE Y wiE oRE A=
o v fekel A= 87.27%9] Aoprh wi R ¥ A, Aa Jdol A= 67.31%, &
Ab HAel A= 60.38% A ot7k o] LA Chi-Square testE & d}of
Al F o) wj RS ol AFol7t EA A tH(Table 8).

_12_



Table 8. Proportion of impacted and erupted mandibular third molars

in post retention period

NE Ea EDb .
Sig.
n % n % n %
Impaction 48 87.27 35 67.31 32 60.38
Eruption 7 12.73 17 32.69 21 39.62 *
Total 55 52 53

% 1 p<0.05

3. WEAolsh vl B o}k M

=Hste] At 9

=
N
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il
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e
ot
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e
tle

EAAE Fatdoern, A Hd el BAZeZ F94 de AolE HY
(p<0.05, Table 9). e z+e] t©}F M| (multiple comparison)E ¢33 Scheffe's
test® AAG A3} ngrx Fga} @dxa I

o Folg ny

Table 9. Comparison of eruption space in post treatment period (unit: mm)
NE Ea Eb Sig.
Eruption space 10.20£2.20 12.90+2.27 12.82+£2.54 *
x* 1 p<0.05

wWEol Aol Aoje} wjo] Aol Aobe] Am F(T2) WE FIHS Mg
Ak WEAoh Wekel AR F(T2) WE Frkol MBI} Fure] Anch 2 %o
wn BAHOE fo4 Ui Aol dglor], WEAol et Aol Aut
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gk vime A
o)7b EAS L,

t—test, Table 10).

Table 10. Comparison of eruption space

9 29 AR A, AR F AFAE f94 A= A
A7 wEsels R4 Ak Aol AATHE<0.05,

and third molar angulations between

erupted and impacted teeth groups

Erupted teeth Impacted teeth Sig.
Eruption space(mm) 12.90+2.27 10.20+2.20 *
T1 ang.( *) 52.46+11.31 46.89+12.25 s
T2 ang.( *) 62.34+9.94 52.29+10.00 *
T2-T1 ang.( ) 7.98+8.26 4.88+10.39 ns
x 1 p<0.05, ns! non-significance
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(2005)& &7 @ABAS} WA BAe] WAL AF ASNTAL] AHHA
= wishe] A, WA ekl A uA el va o 2 )

= Aol mytn nusgon, A7 PARgd @
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f
o, Hynlgo] FAskglon ek gl uo

Fold Qe Aol itk AEAT BFA AW olFe] Aslol ueh w4
W B2 ol wpid gus vlwstdd. Am A 4 A 79 sk A3y
FA AZAAEY G MEAAAN AR F g BARA A3 QW 29 2

o1 MTHp<0.05). ThEwla Ash uwx Aus wAb We ko] FAL o=
Frol ek 2ol & W ATHp<0.05).

AnAF stol ATA ] AFAAE MHHT2-TDE Al He ol frol
A= Aol E K AHH(p<0.05). wWsHla A3 vpda] Heky wAlb
How frelg AolE HAIL(P<0.05), WA Hekw wAa AT bl fol e
Aol7h gioleh, wa WAa Meha WA

=

8
FoaTA A A T g A AW oleFol B TAb fdel M wpdA et
of wlell wAAZE § sket ASHT A AFGAE Aol FrHn. o] A2 E
FFQ stet A3 FA Y AFHBAE ANl aTrA EAE FEbe wAH A Z7)
o

AAQ L F, AL WA FHE wHEts AN FA D] Aol
| Z7kab7] witolgtal 2 8 4 Qluh whebA

A T FAuGglA FAR BA AL & st A2aTAH HAE Sike
A zo Aol 2ol W ko] tiFA wolol dojdrhd tgFel skel A3u)
T R A= S P R ) o I AR

A5 WE T8 SUF &7A LAY AR AR shel A3uTAe] A%
At Az BE vbsAdol o & Aolgka §#F¢ 4 A&l Richardson &
(1993)°] A+& Hlxg ojxde] A2vf7x WA ek o] AFEeA 3t
o A3UFAE AFHAEY Aol dojum g A 92 WEo] o
ottt Rk B AFoA F bz Hohs s Furow FojA n)E
A Fe vargk oA FAH R o)A gl= Aol S Blth(p<0.05). o
o] &R A of AZUFA ] Aol #Gk o] AFEA
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W58 Stagger 5 (1992)014 Artun 5 (2005)2] 5 Axoli= g Zo]9l

gl WF AR AAT K94 Q& AolE BV Wl st AT
A mgEA AFAAE} A3 waEE AFe nedRs W A=/ 2

oA L= AZHF AFAAES] Wekgk Aolrt & 4 AT wEkA o] F

Al Aol T3(HA F) A71elA stef A3ul7-] o] W& % v s =AM
o vpdA ghxp fGekol A k] gxp g eke] Bl FAAoR Folek w2 vE

g
fitlo
tilo
4
2
N
32,
K
—r
=2
riet

A ghell= ok zpol 7k glolet. olefe 4
e AFA A7 sk A3UTFA Y AN BEA FFS F 5 AvkE 71EY
A&7 dA 8= 20w, Faubion (1968)3 Kaplan (1975)2 2] gkztol] 1) 3]
k] ghabo Al wo] sher A 3ol 9] wlo] dolyirhal ®ashglth Kim
T (2003)2 27A #A WAHAASE WS fxel uptA wAHANEE e 2t
ko] A71zke] A 71F F AZUFA vlEES ZAFslE shel Al3u)TA <
A9 v fxk Jek oA = 40%, ~TA A $A [ oA = 22%9] A o)
7b S E Ak Rasklth, 2 Aol Als v A ghabto] A9 87.27%, UA|
67.31%, 60.38%°] skt A3th7-217F w3 Kim 5 (2003)

o el wlwstel AulH o mjEgo] ¥A Ugwd e HA F(TI) IAE
Aol 214 AERE Kim & (2003)2] AG-udol el 304 dFrct v

N

FE A 5 F Ak kel A3 TAH O WHEL 17-214000 deojrfar 18-2540l
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Abstract

The effects of premolar extractions on mandibular

third molar eruption

Hyoung-Bo Shim
Department of Dentistry

The Graduate School, Yonsei University

(Directed by Professor Chung-Ju Hwang)

The purpose of this study was to investigate the effect of premolar
extraction therapy on mandibular third molar angulation and subsequent
eruption, and to compare with a nonextraction therapy group.

The following conclusions were reached:

1. Changes in third molar angulation from pretreatment to posttreatment for
three groups were compared for statistical differences using a
ANOVA(p<0.05). Statistical analysis revealed premolar extractions therapy
improved mandibular third molar angulation.

2. In premolar extraction groups, there were statistically significant reductions
in the rate of impaction of mandibular third molars compared with
nonextraction group(p<0.05, Chi-Square test).

3. Erupted teeth group had more favorable mandibular third molar angulation
at pretreatment stage and larger eruption space than impacted teeth

group(p<0.05, t-test).
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From above study, it is concluded that orthodontic treatment involving
premolar extractions improves mandibular third molar angulations and
decreases risk of impaction, and that early

angulation of mandibular third
molar and eruption space has significant effect

in the eruption of it.

Key words mandibular third molar,

premolar extraction,

angulation,
eruption space, mesial movement
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