Ao AR TFA BH F
ASHTFR S Azke] wre
Wt 3t wy gH 97t

SE LT L
A o & 7

7 a4



ot A20) T LA
A 7A o] Azbol] w
Wl A wg A W7

-

T

=
-

o] EES M RPEEOE AFY
2008d 69 ¢

AMYET otg
%) o) 5t 3}

2 A A



A 4 A
ALY 3 3 A Ql

AAIE A F & 9

Axtheta vjshe

20081 6€¥ ¢

AN



AAe 2

)

B
)

ol
A

ﬁo

3

AFAL A zA A7) A7}

o
e

oy
!

A
™
R
o

e

N

o

il
1
o

INE

0|
e

ofp

al7)

ol
o

™
¢+

!
N

0SS

el

L
ok

Hw

%)
o

My

~3

= I~
qE 4

=
=,

B o) A

F4 AaA A4
9]

o]
571 A Aol9}
Y 2 whol

& ol E

=
=

ko= A3

A,

e

)
N

ol

R
N ZAbe] vt

KR
T

g

s

ol
oK

™
oy

ol

ol

B

</

X

o
ojn

=
=

9

EEETES

5(

op

Fueh,

74 3 Y o

KN
=

o 7] tht

=
=

= orle Aze AT

)

U

3

Aol A o] =&g H

=
(¢}

o] ¥olE

3]
k=i

81 0]

o

6
A 2%

el

2008



2]

i

TR

or
o
np

Gt
o

=K

A (S I K@ N )

OF L Tf A cer e e

7}

Tl
o

Bl

3

2

_g]
Tiﬂ—u]— HOL/\],/S A],;ﬂ_o/] 7;"%

o

m

Aok 43 23

1.

2.

11

Nr

13

13

15

18

i

28

- 29

3
sl
el

e

or

sig



Figure 1. Panoramic radiograph landmarks used in study:-:-:::oooeeeeeeeeeeenes 7
Figure 2. Angular measurements in panoramic radiograph -------ooeeeeeees 8
Figure 3. Linear measurements in panoramic radiograph::«--::cooooeeeeeeeens. 8

Figure 4. Lateral cephalometric landmarks and distance of PTV—6Hc used

T SEUAY oo e e e e e e e e e 11
Figure 5. Changes of 28—6 ( °) at 5 time periods «-=:oorreeeeeeieeeen. 16
Figure 6. Changes of 28—0P ( °) at 5 time periods «ctceeeeeereeeeeeeeee. 17
Figure 7. Changes of Vd 80P (mm) at 5 time periods ««--  -cereeeeeenne 17
Figure 8. Changes of Hd 8—6 (mm) at 5 time periods: -« -«ooeoereeeeeees 18
Figure 9. Right 3rd molar required soft tissue opening:«--:«--oceroeereeenes 24
Figure 10. Left 3rd molar With WOISt SiZe ««rrrrrrrrmrrrmremmmmaran. 2
Figure 11. Left 3rd molar with Worst rotation:«:«:--«orreeereeeeiia i, 24

Table 1. Mean ages of subjects and Developmental stages of maxillary

Srd molar ................................................................................... 4
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theFet FALRE 7HR A wAAAsA X7 FQE ¢ glon WX
g Zote] Aee #ate] A} bR Rk oy}t thst @ AES aEst
of AAsth A2th7A] Ao #e =S 1939 Chapinell &3 H&o= &
Aol TS o]F AT otE A 20| FA ] e of7bA] @ =gho]
w31 9t} Curran (1946)& Aol A2hx L2 &3 I3 15 2P
Zd= AASR AL, Graber (1969)% 19550l Aol A2t)+x WA s <
wotalow atete] FHEAge] FEskA X3 115 17 FHugelA Aot A2d
T2 WA 7F o We] & 4 Quhal sl A2 Ex] A] e <l
B A, Alda-A] fadolwel fold T8 Aol AARE AIehAA w2

Fe/d, WEd A3 TA A 424G 5o TAR 8] w=sho] Ha vt

N



(Liddle, 1977; Basdra &, 1966; Wilson, 1971; Lehmnan, 1979; Quinn,
1985). Miniscrews ©] &3 vhefst =219 sz A2v2 w29 FgAo]
o=} I F8we, /igwsd, s FHug, @5 whdwd, Jst Aot
AT o vUst ol doAe wAE 1¥E 5 vt (Chipman, 1961;
Graber, 1969; Haas, 1986; ¥ < &, 1993).

Chipman (1961)= IIe Fduds Amsh7] fs) &t A2ti7+A5 T4
g 1399 SHlolA et A3t A e BE WIS dvbHow Y 1
o WESo] weh st Ao R AARITaL skglvh g Aot o
2 Ao HA o] Al e et AT AT Aot AxTell FwE] olEsk] Wt
ol A2ef7-2] A|Lo] Fo FiEel <A ek st o
217F et Alldg-A1 ek AEgh W HFKI shet
D71 A A3UTA FFE HAL A AlldAL ASel dis ddow
BAAAE 07 ol 307 A wehkar sk

ot A2l HA = sket A2vrA HARY w2 AeES Bol BE
T YA E YHE w=dd wivty AGst Ak Moffitt, 1998; Basdra &
,1996; Orton—Gibbs &, 2001; De—la—Rosa—Gay %, 2006). AFeF A2t +-%
2] Auygel st 7]E B Fd=o] AV FHAR gds Ha 9l
Av A2 ZEeE Age @AZE WD H W] Orton—Gibbs 5 (2001) ¥
De—la—Rosa—Gay & (2006)< & ¢ FAZd HIS HoAFAT

Orton—Gibbs & (2001)2 A2t 3ol #AE dez v
Ebup AR AR Hob A a g o] &sto] A
A9l ME AdHE o ARFoE Hrtsldvh v ATE sl AoteA s
100%, stetellM= 99%9 =82 1t AV F2 we

De—la—Rosa—Gay & (2006)< 7ot A2d4A&5 EA g 58 Felolx 3

i
23
[
N o

Z3F Aot A3YTH Y 96.2%7F £ YAE Heltky stk = Nolla stage
8 oAt =& A7l Wz & A Al L] Q| HEFo] B 4 9l
thal skt

o)

got A2uig-Al 2R & Aot A3UTFAY w2 WE AeEI U5 v

_2_



w3 AHE HoF 7|9 FHAs= 2 Asai 5 (2007)9 dAe o E Ay
E HoFAth Asai 5 (2007)2 vt o= oA E A 609 A&
A& thoE & AFeoa WESH A3t wHHE o] &3 xHo] A3

F A4 2
Aol gk, shet A2u]+A] W2 HrkE Aol Ao WA 7F dEEe] Erha
dH A AT, WES Aot A3UTA wEge] FE FULE 98 Aok A
2y& o] &% A4+ Orton—Gibbs & (2001), Asai & (2007)¢] 4 H =

o4

M= Aot Azt A F Aot A3A WHEL] A

S #elstal, Ao Hal RS o] &5t WER Aot A3uTAe] ne FHE

Frretaat spth. EE sbwepvl AR ARDS o] @sko] Alzbe] Wisle] whE

A3 T-A12 f1A ®stE @Estaak shglom, A3TA 9 WEel FFE VA
e

WA AR o] gl o

it

P
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ftlo
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b
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=
%
>
2
>
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QAN GFALAsA T LYol Aste] Fob AzehTAE A
st el mE Wb et AZNTA] mARS A B 807 (47
2773, oA 53%) % WO STk FF BF WA AL 489, AEW 0

b Ab= 328 R F RESFE 1287] vk vhekd ol

fu
o
12
2
\]
=
-
N
il
-2

AP AN I3 A g A4 67%=2 714 & HFS 2AsoH, WA
Ht A2 1531284, WE &5 Al 19.8F2.54 a1, Aot A2d4x A
Al AR 2] S @A+ Nolla stage 5.8+11.30.2 X379 Aol ALY 45
# AlFeldet (Table 1),
AT e A Ve o 2ok

BES ARl wAHe shskA ke A
C1d Se® shagpel AR ARLE BYE 2t

1.
2
3. ME SR AVIE A 7 QRS FUIH R s A
4

o

. 92 Al (Extraction time) ¥ W& ¢+% A (Full eruption time)°l| X]o}

Table 1. Mean ages of subjects and Developmental stages of maxillary

3rd molar

n . . . . Developmental

xtraction time  Full eruption time stages
(years) (years) (Nolla stage)
Mean SD Mean SD Mean SD
Male (n=27) 15.5 3.9 19.6 3.2 5.8 1.4
Female (n=53) 15.2 2.1 19.9 2.0 5.8 1.2
total (n=80) 15.3 2.8 19.8 2.5 5.8 1.3




FHAE WAT AE shwmebvh PAH AT FR FR OPAA
A

WAL AFR O] AlZ= H 7= V—ceph ver 5.55 AFE3te] & W9 A=E 3
A1 AYE 0.1mm, == 0.1°7+x =439t
1. Aot 41 2y 37}
(1 =g 4= B7t
oo 71wl et A3uF e WE g5 AlFAA gL HE Ho)

sto] Good, Accetable, Poore] 3742 G-38F3lth (Table 2).

Table 2. Occlusal evaluation of dental cast

Good : Contact: No space between adjacent 1st molar
1 Occlusion: more than 3 point of contact with occluding
teeth

: Less than 1mm of discrepancy from line of occlusion
Acceptable : Contact: No space between adjacent 1st molar
1 Occlusion: more than 2 point of contact with occluding

teeth

Poor . Tooth that were not Good or Acceptable




@ e A3RNTFR =27 B

WA 2o Aok ALUTAS A3UFA A/E 0.1mmAAH ZFste] A
LolEAel wlsk Al 3RS 719 WE (%) & Fetedth WA A Aol A2
B7A e 27 Aok Aa mHol ol Qo] HHol b 66/MME BsHA
o 7t Hob 2719 Brkek @l 7 Ao} A7) BEAE HAbskdT

2. Sxghu} SALA AFR G A=

1) F=9 ALY A
stcetul AR ARReA AIZHS olgdte] ZAmsl A"E ASsT
(Fig. 1). =44 reference lines ©|€% F & FSE FH A ARES &
3 ASFES AEsAoY 9 FRER Q8 Yt oA EAlFe] QlojA
tcepup AR ARZLE o] gste] Ztmgl ArlE AlFsdth Al AFS Aot
A9 &= (8m—8fur) @ et A1dh+%2 FFH (6m—6fur)o] °]F&=
7%= (£8-6), Aot A3t7A2 45 (8m—8fur) ¥ wFFH (OP)el] ok
Aol olF= 4k (£8-0P)&E A4 A=su (Fig. 2). ol & 79
= AL TA el A4 Weke] wAggo] siAE A
W = ol7] wiEel wEEE

A ESPsdnh. Az wFow s Fe AR ojelgol Yol Anel FE

e NFOE AFL AT A AZAAL Fot A3HTAL wHFA
Gt 54 A (Vd 8-0P) sk Aot ALt FAskel F¥Ae (Hd 8-6)F 47



8dc "\ 8Hc
8m

8mc
6fur

6Hc

6dc 6m 6mce

Fig. 1. Panoramic radiograph landmarks used in study

6: maxillary 1st molar

8: maxillary 3rd molar

mc: mesial cusp

dc: distal cusp

m: midpoint between mesial cusp and distal cusp

fur: root furcation

6Hc: distal most convex point of maxillary 1st molar crown

8Hc: mesial most convex point of maxillary 3rd molar crown



28-QP

Occlusal plane

Fig. 2. Angular measurements in panoramic radiograph

Occlusal plane
Hd 8-6

Fig. 3. Linear measurements in panoramic radiograph



(2) &S B4 B}
ug @A 9] H7k= Nolla stage (Nolla, 1960) 2 AF&&t¢ith (Table 3).

Z7] & GA9 Jgs dolr ] 98te] Nolla stageo| Wl 47802 U<
ok X 3e] 2/37F B39 Nolla stage 4, 2 #2] JAo] A9 &5 =HAAY oA
F Nolla stage 5, 6, X£°] 1/3 FA ¥ Nolla stage 7, X°] 2/3 ©]

o
oft
ox

A FAE Nolla stage 8, 9, 109 4 71807 BF3YTE (Table 4).

Table 3. Nolla developmental stages

Development of the tooth

Presence of follicle

Initial calcification

Third of crown formed

Two thirds of crown formed
Crown almost fully formed
Crown fully formed

Third of root formed

Two thirds of root formed
Root almost formed
. Closed apex

OO XN W =

—

Table 4. Distribution of sample by Nolla developmental stages

Developmental stages Sample
numbers(n) percentage (%)
Nolla stage 4 22 17.3
Nolla stage 5,6 64 50.4
Nolla stage 7 31 24.4
Nolla stage 8,9,10 10 7.9




(3) Azt ZF BE A9 W

Alzkel BFel wE Aot AR f1A wskE Brsky] fske] i
vhARD ARLE 1 9IRS BA AIHE TOZ &AM 2A = 1de
T1, 2d& T2& 3sto] A § 54l TH7hA kS H7st3lth (Table 5). W&
of ¥RH= A7 gt ARte] 4.59dola WA § 69 Al RO 7L F49]
Zol5ol BA ¥ 549 7AAe] 91X 9 WEkE Pt
F Aot Asdia A 91A Msks 27 4=
ZHg el Aok AW Az Wi Hwel FHl A olRE 27 AR(s

8-0P)l et LFate] 24w . 54 - 59 2 WS FrkakArk (Table 6).

(@)

Table 5. Distribution of sample at 5 time periods

Time periods(years) TO T1 T2 T3 T4 TH
Sample numbers(n) 127 106 95 85 65 60

Table 6. Distribution of sample according to initial angle(28—0P) of

maxillary 3rd molar

2 8—=0P(°) >30° 15°~30° 0°~15° <0°
Sample numbers (n) 40 49 28 10

_10_



Lo

A%

3. R TR PAA AR

A3NT-H O WEe] v G Lol BuAt stk o Agle Aebe Aol
U wgs Agel o Aot Al $1A wste] o3 TS Wi FEo
o A F4E S8 PTV lines AAste] Aot Alld)7+x742 2 AgE X
Al AT BE s Al CA Freke] o] Aele] Wakske] g Bkt
(Fig. 4). °o]& 93l SN planeollA] 7° &b Ag A A HRL) &= 2%
HATh B Aol mEo] FAwF X s wY] dd $A AR

ANBXZ 3 AZ skl

Fig. 4. Lateral cephalometric landmarks and distance of PTV—6Hc used in

study
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S (Sella) : Sella turcica® T4

N (Nasion) : Nasofrontal suture®] #2374

PTm : Foramen rotundum® sFdel] X3t pterygoid plate?] root

HRL (Horizontal Reference Line) : SN plane®] th3l]4] SellaolA 7° & A
PTV (Pterygoid Vertical line) : PTm< #vbw HRLe| <1 4

PTV=6Hc : PTVelAM et Aldi7A2] 94 A 557042 Az

_12_



m. A3

7b. Zdet A3dTA 2 WE 37

1. A<t A3 T2 FESEY FE AT
2 Aol A 128719 EE FollA 17]9ke] WESHA] ool 99.2% 2 WEE
S BT WMESA &2 1719 A of+= soft tissue opening= A&t wAY

b WEo] ¢EdHE d Aw AE Het

32

a 6‘]'

Jo

= bk da e

4.5+ 1.8 0]t} (Table 7).

Table 7. Duration of full eruption in maxillary 3rd molar

Duration (years)

Mean SD

Male (n=27) 4.1 1.5
Female (n=53) 4.7 1.8
Total (n=80) 4.5 1.8

2. % AH F7t

o ATeA o] FAQl (Good) ¥ AHIE Hole Agv 1279 ¥ &
637M= 49.6%2] Bl&S e F4 4> (Poor) ud AHE Hols A9+
33.9%= B7Fe] 7ol tEAN olde] dAvrEt © & HES YEhSIth
(Table 8).

Table 8. Distribution of occlusal condition in maxillary 3rd molar

Sample
numbers(n) percentage (%)
Good 63 49.6
Acceptable 21 16.5
Poor 43 33.9

_13_



3. Aot A3dTA Y 27| J7}

Aot A2UlT-A9) Bt A7) 9.9+0.5mm, Aer A3t H A=
9.6 +0.6mm=E 7ot A3eh7-#7F A2t -2 Xt} 0.3mm 2HA YERs T (Table 9).
Aot AR 2 A2u) A 7)o gk A3t A 2719 AL ERtel e B
AA ool Ao (P> .05), of#elAl= SAIA R faide] AU (P<
001). 53] oz el A et A2thA el gt A3th+-% 2719 F#AFE 0.7=
vl 4] 52 Ao & YEgth (Table 10).

Table 9. Mean size in maxillary 1st, 2nd, 3rd molar

Tooth size (mm)

Male Female Total
Mean SD Mean SD Mean SD
6(n=127) 10.8 0.5 10.7 0.5 10.7 0.5
7(n=66) 10.1 0.4 9.8 0.5 9.9 0.5
8(n=127) 9.8 0.5 9.5 0.6 9.6 0.6

Table 10. Correlation of size in maxillary 1st, 2nd, 3rd molar

Male Female Total
r SIg. r SIg. r SIg.
6—7 0.7977 otk 0.5228 otk 0.6297 ook
7—8 0.2784 NS 0.7002 otk 0.5687 ok
6—8 0.2331 NS 0.3476 otk 0.3319 ook

r: coefficient of correlation

sig.: significance (¥ P< .05, % P< .01, #*x P<.001)

_14_



. et A3YTFA Y Ao mE HA W3

—

W2 A eA] WE Sm AFAZA et A3l TAIZE Aok Al A2 A
7 o] F Zxe] Wt 11.5° #asda, ny Fwe st 43 o] F:= 7
Tt 12,97 ZAaESivh Aol A2dirA A o]F Aot A3UTAE FHL
AAAAA Ao WESAT (Table 11).

AA 225 19 @92 Ay 2 A9 ®sts 2 AR ToolA A

F1del T Abolel 24, $4, £33 AAAA 7P 2 Wakg mgh sAw

i

Aok A3UTA ] 13 Wl 9 WMHE 27) ZE(£8-0P)l upeby ¥
o]

Faba A B Avs e 2t (Fig. 5-8). Aot A3tTX7E mgwd e
FHQ A olRE 27] Ausk 157 old A AmE gashs YFom W
S5tea, 157 Wik 48 4% Aus Foshe Wgow wasdh 00 v &
e x7) A5 M A% AFHNQ Fust 23 0 ANOR BA PN

_15_



Table 11. Angular and linear measurements in maxillary 3rd molar

Extraction time Full eruption time
Mean SD Mean SD
£8=6 (°) 22.7 15.4 11.2 7.6
28=0P ( °) 22.6 14.5 9.7 8.7
Vd 8-0P (mm) 19.2 2.9 3.1 1.5
Hd 8-6 (mm) 5.6 2.3 0.1 0.2

Table 12. Mean changes at 5 time periods in maxillary 3rd molar

28—=6 (°) +28—=0P ( °) Vd 8—0OP (mm) Hd 8—6 (mm)

Mean SD Mean SD Mean SD Mean SD
TO 22.7 154 226 14.5 19.2 2.9 5.6 2.3
T1 13.4 12.8 14.0 12.6 14.9 4.1 1.6 1.6
T2 15,5 10.8 149 11.3 12.6 4.4 0.8 1.8
T3 14.6 9.2 13.6 10.1 9.6 4.0 0.5 1.5
T4 14.1 8.0 12.5 9.1 6.7 3.4 0.2 0.8
ThH 13.9 6.7 12.5 8.7 4.4 2.8 0.2 0.7

45
40
36
30
25 ——>30°
(o) 20 b 15°~30*
— 15
16 —E— e
10 ==¥=-mean
b
0
-5

TO T1 T2 T3 T4 B
{year)

Fig. 5. Changes of 28—6 ( °) at 5 time periods
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15

40
35
30
o5 —*— 30"
() —— 15°~ 30"
20 e | g L
— 0
15 ==F=-mean
10
5
0

TO T1 T2 T3 T4 TS
{year)

Fig. 6. Changes of ~8—0P ( °) at 5 time periods

25
20
16 —— e
(i) —+ 15°~30°
PR
10 —— s
-=f--mean
5
0

TO T1 T2 T3 T4 TH
Cyear)

Fig. 7. Changes of Vd 8—0OP (mm) at 5 time periods
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6

L)

A
—*—>530°

(mm) 3 * 15°~30°

—F (P~|5°

o ———e
==¥=-mean

1

0

TO T1 T2 T3 T4 T5
Lyear)

Fig. 8. Changes of Hd 8—6 (mm) at 5 time periods

o et AYTAY BEel JFL WAL 24

1. &t A3ATA Y 7] & @4
et A3TA e 7] IS w@Alel dFS Gotry] Hel 7] Hg Aol
o WEe] AY A7) xpolE dopmoith x7] g WAL B xS 5 9
= A= AR S50, X9 FAo] 2/3 o] ¥ Nolla stage 8 ©]
Ao 9= WEe] dele Azte] 1.8d°0® 71 g JElsth (Table 13).
W Aeel wel 2] Ay ME g A" 4 BAFeE o3
o]7} AT (Table 14). Poord w3 Ae) A= A A3 WE g8 AH
1

of B =A WetwAR WEe] A7l ARRe wdt e wetk sAHCcE FoF

_18_



ZFo)7F g1tk Nolla stage 8 ©]A49] © =2 stageel A3 1070 5 9707}
Poorst w3 FEE B o =2 Al7]9 W7} WEe dele Al F915X

R FA o2 wEe] ddde & 5 UMY (Table 15).

=

Table 13. Comparision of extraction time, full eruption time and duration

of full eruption (years) according to developmental stages

Nolla stage Nolla stage Nolla stage Nolla stage
4 5,6 7 8,9,10
Mean SD Mean SD Mean SD Mean SD  sig
Extraction time 13.5 2.1 146 1.1 16.1 1.8 20.6 5.9 #xx
Full eruption time 19.3 2.4 19.5 1.7 19.7 1.8 224 5.4  =*x

Duration 5.8 1.8 48 1.3 3.6 1.2 1.8 1.2 e

sig.. significance (x P < .05, #=x P < 01, =+ P < .001)

Table 14. Comparision of extraction time, full eruption time, duration of

full eruption (years) and developmental stages according to occlusal

condition

Good Acceptable Poor

(n=63) (n=21) (n=43)
Mean SD Mean SD Mean SD Sig.
Extraction time 14.7 2.0 15.0 2.3 16.2 3.7 *
Full eruption time 19.3 1.7 19.3 1.8 20.6 3.2 *
Duration 45 1.6 4.3 1.0 45 2.1 NS
Nolla stage 6.1 1.6 5.8 1.5 5.7 1.8 NS

sig.’ significance (x P < .05, =+ P < .01, #=*x P < .001)

Table 15. Distribution of Nolla stage accrdoing to occlusal condition

Nolla stage 4 5 6 7 8 9 10
Good(n=63) 12 17 15 19 0 0 0
Acceptable (n=20) 4 5 5 6 1 0 0
Poor (n=44) 6 9 13 6 6 2 1
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2. Aot A3UTAY 4%, £ - £ 4X9 IF

ot A3 AL 7] AkE nd Al wet FAACE [T AtolE
Holz Akth (Table 16). 3tAWF W& ¢85 9 2% = Poor & wE el
A oH Ao w Ak S Bol FAY 2719 FA44, 84 A =3 1w
3 Aol et FAHCRE Fodt ato]lE RolA| ¢kotth (Table 17). W& ¢
= A4 fANA Poor F wF AEHANA F O FAAORE EA AT

ERu e

o

g

A}

o
<

Table 16. Comparision of occlusal condition according to angle of

maxillary 3rd molar

Good Acceptable Poor
(n=63) (n=21) (n=43)
(°) Mean SD Mean SD Mean SD  sig

traction g 2876 254 128 17.9 167 211 17.3 NS
xracion Ume- o _op 945 11.9  18.7 16.1  13.8 10.1 NS

Full eruption 2£8-6 9.1 6.3 11.5 7.5 14.0 8.5 ok
time £8—0P 7.1 7.0 9.1 7.3 13.8 10.1 ik

sig. . significance (* P < .05, == P < 01, #=xx P < .001)

Table 17. Comparision of occlusal condition according to vertical and

horizontal distance of maxillary 3rd molar

Good Acceptable Poor
(n=63) (n=21) (n=43)
(mm) Mean SD Mean SD Mean SD sig.

) ) Vd 8—-0P 18.2 2.7 18.6 2.6 17.8 3.3 NS
Extraction time

Hd 8-6 6.0 1.9 5.1 1.9 52 2.8 NS
Full eruption Vd 8—0P 26 1.1 2.9 1.5 3.7 1.7 ok
time Hd 8—6 0.2 0.2 0.1 0.1 0.2 0.3 NS

sig. . significance (* P < .05, == P < 01, #=xx P < .001)
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3. PTmellA ¢ A1d7A71A49 Az (PTV-6Hc)9 W3}F

PTV=6Hce A AlAeA 2f Aol wet SAA R {8k Afolg K
o] A ESkAIRE, Poordt AAEi7F Mg > A E UEAlth (Table 18). W% ¢
= AAFelA PTV-6HcE n 3 ee] wet SAHCE Fodk o]lg Rom,
Poordt A E7} 13.4mm=E 7Hg #2 A8 E WERTH

Table 18. Comparision of occlusal condition according to PTV—6Hc

Good Acceptable Poor
(n=63) (n=21) (n=43)
Mean SD Mean SD Mean SD sig.
Extraction time 13.3 2.9 13.8 3.7 12.4 3.1 NS
Full eruption time 15.1 3.0 14.7 3.7 13.4 3.3 *
Difference 1.8 1.4 0.9 1.5 1.0 1.4 ok

sig. © significance (x P < .05, =x P < .01, #=xx P < .001)
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V.&Z2 4 1&

A2 72 crypt ¥4 2.5~34 AlFste] 7~8A4] Apole] A o] A
3] PRI, Aot A2uTAE 12~13A4] WES7] AFEE 14~164] Ato]of
A gAol kg Hoh A3WTA Y crypt FAE 3~4A4el A Fste] A 33k
7~10A41 Afolell Alatskar, 12~16A4°] 22 3317} HAd ¥l 16~184] Afo]
of xo] PAso] A3UFA ] WES 17~21A ) Alzst (Garn, 1962).
Afel s A2t A Al-e FHat o] 15.312.84929, Al v
£ Nolla stage 5.8+1.302 X #o] A2 HAH Al7|At}.

get A3dTA9 g AH F7h

ghA o ® Aol A2 A A= stel A2thA A Ko w2 HE A
FTES Hog=d Moffitt, 1998; Basdra & ,1996; Orton—Gibbs &, 2001;
De—la—Rosa—Gay ‘&, 2006), ¥ A7oM% F 12870 ¥ Fol 1/4E A
eletar B AR WMES] 99.2%9 WEES Btk WE ehA 42 1A
= soft tissue opening ¥H A|33t ¥ wAHL JlehA] ¢ WES FE3HS
o (Fig. 9). webA ot Aloth+# 229 ==ke] +
5 et A3t rA e WE o Rt obd WES Al 3T A Vs A wFe he

e

P

Ae gt A2

5‘.:

] B

et Al2daAl A § WESE et A3tAlel thEl Orton—Gibbs
(2001) 2 100%NA FH(Good) HWrolsY WHek(Acceptable) W3S HITh
11, De—la—Rosa—Gay % (2006) T3t 92.6%°A4 T4 WE kAt

& Btk stk SHARE Asai 5 (2007) 59%°] AuH o vk AFE
g shglth Asai & (2007) 98 ATt Adet AlldlTA e EAE

Zol7] wiiell AT~ tidelA zpol7b UAIRE 7]Ee] Ao Aol HEsh xbo]

AFelAes WE $o wd FFe H7F= Good, Acceptable,

ol

i
f
o
kW)
rhe



Poor? 37HA=Z 7}t 2 A AdE Good 49.6%, Acceptable

16.5%, Poor 33.9%2 vH|&ZE wgHS 76k &2 AHoA] o] A&l w3k A+
Bt 50% Awel Ry Aol mge 4uE #rles s)Ee] Hasls
A oA RS s o Be AeolA RrbHe mHee Aol

et AR Aot AU A Ar]e] wEE B A, ol A
of A2dA B3R F HFAOR Aot AlvFA e HFHsHE Aobrh Aok A3
FAe]7] wEolrh Aot AlldAle] i Aot A2uA e Ft Aol A7
Hlgol 90% AEYS tstel olF #Hrbe V|Eo R soith et Al 1A
of ik Aot A3eh-A1<] A719 BlEo] 90% ©]dl A¢7F 56% Ao, 85%
olatel A7t 20%5 AT 7 EA > A7 F Aot 2719 Hl&
o] 69%%1 A%-Att (Fig. 10). @A A shwghu} AR AR Aol #35 Al
) gk AU TA 2719 v &L 86% = Hat & 90% Huh xF FE
&S Holx vk 2y 2S5 Aol A3 TR WE FE F o} Hu =y
el o] Al Aol gg A3 A 279 BE&S 69% %

AL 2Fel A o] ml &3 FEgE Abo]E BT

ALeT= ek A2T2 A7) vigk A3l 2719 g o]zt
ARE fFo)dol Qe Aox vebged, 53] Aok A2u Aol sk A3
719 ABAFE 0.75 HeER AT ARk Aot Al2ul el 277t wjEE o
A= ABUFA L AV)E AFT F e UE e AxmE HA o vl
up WA ARRLOA] wj B E A3 A o] A7]E oS AARE Ao} 3]
Aol Qg v AA A9 & AolE BA F ASsS nysler sk (Fig.
11).

o

—
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Fig. 9. Right 3rd molar required soft tissue opening

Fig. 10. Left 3rd molar with worst size

Fig. 11. Left 3rd molar with worst rotation
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Cget A3 TH Y Azt wWE X W3}

Spicgpeh WA ARRLS o] g-sto] Aot A2thtA] A §- Aot A3thARA| €
WE e ¥WEkE 1d 992 etk Mayoral (1981) 3 Ursi & (1990)
& dhmehul BARd AR A ASA = AlEAde] om Fds JRAlel g
bR YA Az ASA = sl Al F95 Agjstals 1 Aozt ¢
AA oozt gaka sFRTh oA Y vhelul AR AR ZbE A|S Ao s
Mz We vk enta sHANE AE] ASA = =Y oA 7F An AFe AEAE S

gotol FR RO ANE olg3tel BAH NEHE o148 ASE A B

01
AR R T "ol A= A 7F Ll
HAAoZ WE W] wshs 2HoE AAKWEA oz "HolX = o
AE BT, 22 Aol A BE s ARTMA Y o] Watge Aot Al
TA9] FSel oisl 11.5°, wF FHol FAQ1 Aol disf 12.9° it} o] W3
<2 Orton—Gibbs & (2001)¢2] AFA 15° De-la—Rosa—Gay % (2006) 2]
Aol A 12.4° 9F HldE W3k S BTl
Chipman (1961)< 7ot A3th-A17F Aot A2 2ke] 245 353 o
o A9l Yud wEde @7 SsiM = AR A5 HA Y AR
Aoz AARAW 0° oA 30° 4 wEti 3Tk olE Z71E & ATl
7] T2 E F 9 AFFoez F7Eske] 30° o4, 15°~30°, 0°~15°, 0° ©]3}3l
2 ekl A3t A x7] Zhicel wheh WS WEke] wisgtel zhelrt
A=AE 19 GE FHrEeinh f+ 5 (1993)2 et Asdi+A19 %27 Z2t=
= HFAQ Aol #-o] vk ANt AT A= 7] 4T 0° 9]
S 599 Zevh v IFRY £ o dAow FAbE
S HATY FTEO F7F 10712 A7 JAN o=  De—la—Rosa—Gay %
(2006) 2] A7 AHs} dXst= Ao R 19 AGoA] unsuccessfully erupted

gt HUF e A7) FEO Hy 7] 427 1.8+30.0° gEd, WE 948 =

I
[
ol
1

successfully erupted@}il 7} w2 ZEHRT Aok A3UFAY HFE 427}

74° 6 AMOR A PRE BAFAUT SAW B AFeIA 15° ur} Fe



27) 2R el 38719 EEo| HTA Wil Frhe des e o

et A3 TA & BEA FFE WA= 223D

gt A2diTrAl A & et A3 TrA 9] WEe] enH e AYe AR
B 4.5+11.83 92 De—la—Rosa—Gay & (2006)9] 4.4} w]ekdvt,. 18
el Ao A Y] WMEA A™ AR 7] B Ao met 2polE HolE
o, 272 o] 2/3 4% H30E vl (Nolla stage 4) A & A= Ht
5.8%11.84, X2 FAo] 2/3 o] Fd=HAUS Wl (Nolla stage 8 ©]) A

o e et 1.8t1.2d 0% WE AR Apol= Hat 4d o] qlth. shARE

T 39 wsk A9 H7le A Nolla stage 8 ©]742 107019 Z¥ = 97)
7} Poordt w3t AEHIE YERILE o] De—la—Rosa—Gay & (2006)2
oA unsuccessfully eruptedebil H7} w2 4709 E o] H 3 Nolla stage 9
£ Hole A¥ dXsit} shARE & Atoll A Poorgtal F7F W 43719 #E
o] ¥+ Nolla stagets 5.7% YERY, © W& Nolla stageolA o] Aol A|2v)+
A HA7F L e BAgShs A2 obdS o 7 ASH wEkd WS AZE vk
= 2Egud o =2 A7l A sk Aol frelstANt A AfS oY
Aol A2eh-A LA 7F desiid =
O =& A718 EA s 4 & i3S 22U F As5S ndysiof stk

Abol A 3U A2 %7] ZHE+E Good, Acceptable, Poor? g Arefjel] ulz}
AR ot AolE Holx &ttt Chipman (1961)<% et A2vh+4
WA ] AAg A7|E Aot A2 A2 F3F Fel Aol A3 Ae] A
o] A& wigta stlth & Aol A= Aot AU TAE] 2718 FAA A=

W o] EAFCT Fod ol UEh® gty vk WE gm I
Poorgt w3g Holi Aol Aoz o 2/ A6 Atk 7)o +3 4
A oA (Good) nE AHIE HQ A 2 o ZA dEhdrl sl
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Chipman (1961) 7ot A2vf+x2] LA A FQF 18 ALY & =
$h2ke] Maxillary tuberosity 919 & st Aol s AdFFch 2 AFeA
Poordt w3 AEHIE Roli= AF PTV-6HcS A7t &HA A|Fe S7 T4 1
AR AR A 12.4mmE AlZ5 9] Goodo]Yt Acceptabledt A-$ETh 0.9mm,
1.4mm A Yelgz, 94 4539 AdE 13.4mm=E Goodo]Y} Acceptable
& A5t 1.7mm, 1.3mm 2 2102 YEsth webx Poordt i@ AHE
Hol= A% PTV-6Hce 727k iAoz gok7] wiitel #3271 d=
st FEsh 3Ae oegoR 8 o dde® AAME ALE Hols Aol
3 BAE 5 vk PTV-6Hce] Adl= st A3 wd=e] 2§ o8
g s FEOIERE Poorst wd AEelA Kol F Aurb et A
Fel el st ZlolA Aoto] A4 olEs ST wAHHEY AEol ot ZIA
ATk SR A5 X AJHA PTV-6Hce] A27F #AY head

e
2=

gearlt} distal screw 59 94 WO R Hdh wyH AL A3YTA 9
&

(2007)2 3—D conebeam CTZE %3 sinus floors ®Walz I3t XL o]%F9]
A F& HoFH WEsk Ao XEHyO oy el dis] AFskTh
Sinus®} et A3hA] 2o EHA o] A3 FH 3 A vx= G o

& sk Wb B ohdet 279 A, WEs Ao H7 P wael
WE B g8l 2AARA PAN ARG o] $F ATE B WAV gow
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Abstract

Time-related changes of maxillary 3rd molar and its

occlusal condition after maxillary 2nd molar extraction

Insil Kim, D.D.S.
Department of Dental science, Graduate school, Yonsei University

(Directed by Prof. Kyung-Ho Kim, D.D.S., M.S.D., Ph.D.)

Orthodontic treatment often requires the removal of permanent teeth.
The extraction of maxillary 2nd molars have been presented in numerous
publications which described most of maxillary 3rd molars erupted into
excellent or acceptable positions. But the quality of the final position of
maxillary 3rd molars after maxillary 2nd molar extraction remains an issue
of contention. This study evaluates occlusal condition with study models and
eruption changes of maxillary 3rd molars after maxillary 2nd molar
extraction with x-rays.

An evaluation of panoramic radiographs, lateral cephalographs and
study models of 80 patients that were treated at Yonsei University
Yongdong Severance Dental Hospital was done. Radiographs were used to
evaluate positional changes of maxillary 3rd molars after maxillary 2nd
molar extraction. Study models were used to compare the size of molars
and to assess the final position of maxillary 3rd molars. The following

results were observed.

1. There was a 99.2% success rate of maxillary 3rd molar eruption after
the extraction of maxillary 2nd molars. 66.1% resulted in acceptable

occlusion.
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2. The average eruption time was 4.5%£1.8 years for maxillary 3rd molars
after maxillary 2nd molar extraction.

3. Maxillary 3rd molars in Nolla developmental stage of 8 or higher took
less time to erupt however, the final occlusal position was less ideal.

4. There were variations of maxillary 3rd molar eruption angulation
according to its initial angulation (Angulation between long axis of
maxillary 3rd molar and perpendicular line to occlusal plane). When
initial angulation was 15° or higher, its angulation decreased and it was
the opposite for 15° or less.

5. The distance from PTm to maxillary 1st molars and developmental
stage had influence on final occlusion but the initial angulation, vertical
and horizontal position of maxillary 3rd molars did not have any

influence on final occlusion.

Most maxillary 3rd molars erupt after maxillary 2nd molar extraction,
however 33.9% did not show good occlusion. Therefore, maxillary 3rd

molar position may need adjustment after maxillary 2nd molar extraction.

Key Words : maxillary second molar extraction, maxillary third molar
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