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UAE &g F Uk

thordt $1xjol A Xolo] wPHE 71E o)

HX AXNEE HA S Aot EA Al Rolo]FE oldstr] AMA= 3t
o 7tsjA AEEA HololTE ZHIL U e § o] Xobit 9] A E 4 (Center
&g = JS o o] Fojn A Hel & of Resistance) 2] 91X & H}ste= 3lo] B+
Aololee AF F o FE MRS W A 7443 e} 19543 9 Mithlemann®* o] 2] 3%
24 53t o} FHxAN HALd F F ol F&H o] 1 FHZA dodE
AzA oMol MEutgo g 3] dojdrth AR S-S 2ATgH o2 A8 o] F, Davi-
ol#3 FH A WL wPHd o A dian®, Nikolai*®, Burstone*”, Smith®, Der-
olFEAZANA G $HFY 7 AAV Atk maut®”, Bulcke*” & 3154 (Center of

ool X FH-Sjo] wgHo] RS H Rotation) o 3] 73 &ch.

O FAxRANAM e Hhgoz StutEdAM = LAH] &3 Hojgl o]lFE A3V
29 F47F douva, whdel ZYH S e 915te) f32 2¥ (Finite Element Method),
Zo] AFHo] HolE NMRE AXZ °)F A A =4 (Electrical resistance strain gauge
AN A "} olE 3t xololF X#AF A method), Laser holography®, 3 &3 % (Pho-
<9 Z7l 2 Fe, Ho} - XZE - AXE toelasticity method) % ©] o] &= &=H|, &<t
59 288 54, #xle] A%, A FH g9 APEe] & AFTEEE Tanne®, Moss”,
AL, BNt A3t 7H7H°1-4 Ay A gk Cheverud®, A%, o|™%o] F3QAH2 o
Lol WE 2 TS A HH, AFFHe L3593 Weijs®”, Hata® 5°] ZHASH S
2 wA3¥e =7|(Magnitude) « ¥ (Di- AH2-3tg 2, Kragt®, Dermaut’, Burstone*
rection) * 7]17t(Duration), 382 X 5 w70 uks =0l Laser holograpghtqu S o]
o] AA P h? whEhA X FR-9) ] QA A H %6}9&_1_ Caputo?, Beaten”, Kawagoe™, &
Force®t Moment7} EAlol 288 o 1 Zo] BEAAHE o] &3ho] Aot FAX, &
ol w2} xFAde] Yeue 8 & AR 5 WA Aot AFFA s B2
27 dEsA HH o]g doldogZN A AT1E s W, XoprEe W AT

A9 ATE MFE. AR,
72 oY ATpREL e
7l 41§54, ol 7k o) Hokel
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376 Mg 9

Z 1. Xlotel A=40l(mm)

et A A Aol 22 4ol
& A 252 14.7
& 434 21.9 11.8
& F383 234 12.3
+& 543 23.3 12.3
+3 £33 21.9 11.7
*2 7AF 253 14.8

Z7)0] B AV S 7Hetd] dold £ & La-
ser ¥rAFZ A W (Laser reflection technique) 2
o] &3l ot AXFoA AEwgoz
A 3 forceE 7 & w At 4AXFH Fet
6AX T ZIVH ool BN AIFAY F
AR X E ASFsta, g9 Z7|Hs 2
AgFAe AR oty F7t F7Hlol
WE A4 HagYE #Fst ta
9 AL EA7I ol Bz g},

1. A7X|E 9 gheH
7t AN E

AA e} FAHIo]l & AA 9 ARFAZ
2 vy A H FdgTE A
64 X7} & REF Je TS
Ak FA=Y HARE AR S A 53] SN
Planeol| tigt o} FdX9 X3(105°)&
s (AFR 1), HA FAEA gt
6HXE AT &48le] =A2HA &
Al X2 LR 4E HAAdFE AR
A A3 o, 4 61X9 Zol& Vernier
CalipersZ AZF3tAH(E 1). & ot A
AAols AEFANX XNZHZIAY Holg
ZA3t9 1 X2 o]+ Cementoenamel Jun-
ction-9 ol A YA Holg ZHs}
Aok Aot 4@ AT o A2 Aol 120
mm& 3L Fet 6 Ao X2 HEdol=
129mmA .

R W™K 233 3%, 1993

ARl 2. Metal splint2} LaserZtAlE

7y ax)ekel XAl E B4 g8y
o] 943t Permlastic(Polysulfide type 1II, li-
ght-body, Kerr Co., Young’s modulus of elasti-
city=0.72X107* GPa)22 Y AF23
(Young's modulus of elasticity=1.18X10"°
GPa) & dAlsla ot ¢ SHEAQ S 18H3]
3l7] st 4 A1ETFAE TASHL

et 4AX T Aot 631X TS 27 o)
9] Segment® F& F Y& DI Metal
SplintE A #&3taL, Splintdlle FH7AAE S
718 4 = Vertical extension arm¥ La-
serfHALE & A XA TH(AFR 2). o] w, verti-
cal armell = 1—107kX1 9] level& A A 34t
level 12> A X9 incisal edgeol A A Z}3}1
level 2% bracket F2F9] X224 level 1A
45mm9] +4-& FA} level 3& Cementoe-
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E 2. Metal Splint@| Vertical extension arm0l &
ot 2 Level2l 2K

Level Zk Level®] 91X

1 Agr

2 AFHHNA 45mm B AF

3 WFHHANA 10mm GoAW AFEA X
qR

4 AZBFNAN 3mm B3 A

5 HZABAA 6mm Dol AT

6 AAFANA 9mm Fojd Az

7 AARANM 12mm EolA A

8 AZRA 156mm Bl Az

9 XARNA 18mm EojR A

10 X ARNA 2lmm Hojd A

namel Junction® ¥ 24 level 1914 10mm
HojZl $1X 0]l level 4% level3® 3mm E
7 A o)t} level 4914 level 107HA1+=
TdYsHA 3mmA Y A FAHE 2).

FAEY AFHANE LaseritAHE-S A3
st FINEY AAHARE AT £ QA
8l tt. Metal SplintE Zinc Phosphate Ce-
mentZ X|o}ell cementationdt X skullS ri-
gid3}l Al vibration-free tableoll i1 & % La-
ser beam< Half-mirrorE E3to] F4¢] uk
Aol FAbstal HEAE speckled] ©]F S
FAAH(ATA 3). Aol AME-HE Laser—'C—
NEC He-Ne Gas Laser=4] 100mWe] £33 &
Zkal stake]l 0.6328umE Ve QT

18

=

Lt 7

0

Aot 4R A det AR T HFgFA
o] F3A A& AS37] 93 A2 Me-
tal Splint2} 2t level®ll ZtZF 100gm¥ 200gm ]
FHAIEE 2y & 0]%?} Pulley sys-
tems F3tH 7HE (AR 3), FAEY A
49 splinte]l A X5} A= Laser ¥HAME
o Laser beam< FA}8le] 1 speckled] ©)

mxle Ngsal 377

Laser BIAMSZARD &<t

LEVEL 10

FORCE

LEVEL 1

LASER

& 1. Metal Splint2l $|™ D Laser speckle@| O|SHE 2l
2
— 1 Clockwise rotation
+ : Counterclockwise rotation

SR

FAsA T o), HFF9 spec-
kle FHANYE 718t7] HAFed o]F o
SlojoF skullo] rigiddtAl A EHol A= A
olt}, Splint-/] HEAMA o A whALEL speckle€l
0|5 44E 3m Ho|Zl Screen A 5% 5t
forceE 7}0}7] A3 9] displacement¥ S =
Abslal Tt A E A&
Laser speckle®] dwtoz o =3
= splint7} AlANTH g 2 3 H g Ao
2 ZwAdge] AgFAY 99 &
74 §-0]31, speckle®] SHEOZ olFE(—)IE

i o

oTn
+
X

W splint7h AAMECR AR Hom
FERAH] ARFAY ool e
74 9-o)t}. speckle?] ¢]E o] gle ZA$(0)l

= splint®] Aol dojutA] ge Aew ¥
HAAES ZFEA7= point7t HEE A EAF
Aolth (g .



378 =Xy <49y

Splint®] Z} levelol Al 24A17F 7tH 02 10
54 forceZ 7}3t7] A3 F29 speckle?] ©)
TAYE 243y Hog BFAHANE AL
Atk olE FAFHoE HAII 8
STEE, Ha@, HUAE 7I9a, i
Laser speckle©| ¢]-& 3t Level& Kruskal-Wal-
lis test2 k31 Mann-Whitney test® A &3
Aol fiXstE g ddHE 2 Level?te) #
oJx+E FA3AUTE ©] DataE = H 33}l A
4t 4AATH Fot 6T AFFFA 9
T2 2 A& W31, o A7|HE g
AT AXA Xote] F7} F7)gl
0E AT HIE ¥

. o7 AMH

2ot 4RAXN T AT #3F 9=
AZ387] Y3l A =ZE Metal Splint®] 7+ le-
velol A Z+Z} 100gm#+ 200gme] F-3A#H &
7}8t3 Laser speckle?] ©lEA@& AZ3)
ATHE 3, 0. ol AFAHE s 2443
A= 10314 FHdo o BeRdy
HEHAE ALdeA F 62X TAME
Z} 7} 100gm¥}+ 200gme] FH-7AA 8-S 71sla
Laser speckle®] ©ol&AEE AZste 1 A
EYd% BFHUAE ALSAHE 5, 6).
olES FAITAE AAd A FUE,
Hagh, HdgS F332 Kruskal-Wallis test
¢} Mann-Whiney test® A 33l cH(E 7,8).

o] AgtE =333t A X& 2 Laser spec-
kle®] o]EAZE YEMIAL YEE Sp-
lint®] 7 Level& YEIJTH(2HE 2, 3, 4, 5).
X9 olgAdYE FLHow sy, (+)
2 splint7} Al AN g o 2 A AL
dulatn (—)@e AARFe R AAH A
< st olW) T4 AEHTF LS A
LR SR, AFAFFAY =24 A= Xghol

04 Y3 ThtE Leveld] ghol ")

CHXIREX| 233 3%, 1993

7. Aot 4Fx|2

Aot 4AA T AgEA e £47 A
ag 204 ¢ 4 = 100gmT 200gm <]
FHAJNES JHPe W, T AF EFAA
Level 1, 2, 3, 491 A& splint7} Al AW & 2
3 A5 A Level 5, 6, 7, 8, 9, 1091 A= sp-
lint7} Al Ao 2 slAsgernz A
FF4L Level 49 Level 5 Alol9] S7H%
ol A3 YAt o] Z=FAFANA H]
oz Ajste AFgFHe F3F $K
7F X ARel A A2HESZ 45mm Ho|F
A gA3L Y € T YA, o
A= det 4dXFe FdFH XFHolY
A QRANA NTHZEO R 374% HE F9 0l
ARt

3 794 E 2t 4R ZAA FY A7)
g HgFAe FAH AAE TATgH
2 AstA<, 4249 Leveldl X F44,
ik, Ad3E TIAL, HAE Laser
speckle©] ©] &% level2 A 37 93] Kru-
skal-Wallis test& Al 3t 4 th. ©] testoll 4 100
gm9 ¥-& 71P & wol= Level 5914 Laser
speckleo] 7} AA o]FdUL 200gme
& 73S WolE Level 4914 714 AA
] %53} tH(p<0.01). o] 21 Laser speckle]
olBATY AU E £HE Asld EA
221847 Wi 100gme] IS 713 W
Level 5914 7423 AA ol o= e
Y 200gme] 3 & 713 i Level 49 A
7V AA o)FF Rox Jeyt Iy
100gme] ¥L 7S dol Level 49 Level
59] &7 m§ FARHA JYErE T (Level 4
9] 4291 =11.00, Level 52] £9=10.00). &3
Mann-Whitney test2 A &34 o] $]x]3}g] &
Ad=He 4 779 FodAE A=,
100gm¥ 200gme] A& 7HPE e Level
3,4,5,6 7 ZFNA fex7t AAH(p<
0.01).
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=

¥ 3. A9 4K 100gmel FRHACIHE 7IME [ Laser Speckie2| Ol&AHE! (mm)
m

o] 5 7 g

13} 23 33 43 53 63 73] 83l 93 108 ¥ ¥ EFUA
—375 —37.1 —369 —378 —379 —368 —37.1 —375 —37.9 —37.7 —3742 0416
—245 —246 —24.1 —249 —245 —246 —239 —244 —247 —249 —2451 0318
—98 —96 —97 —-94 —95 —96 —96 —94 —99 —94 —959 0173
—-55 —54 —55 —57 —56 —52 —56 —53 —56 —54 —548 0155
+54 +57 +56 +52 +54 +56 +54 +52 +54 +56 +545 0172
+93 +94 +99 +95 +94 +98 +94 +95 +96 +93 +951 0202
+121 +124 +123 +126 +121 +125 +123 +119 +123 +122 +12.27 0.206
+14.7 +149 +143 +145 +141 +146 +149 +147 +149 +148 +14.64 0272
+192 +19.1 +189 +194 +193 +192 +191 +195 +192 +194 +19.2310.177

10 +235 +231 +229 +233 +227 +229 +232 +235 +233 +229 +2313 0275
—IAAEE ez 3lA 4+ AANI o 29 HA

Level

0w 00 N U e W NN

I 4. A9 ATXIT0) 200gmel FHUZACIHES JIMES W Laser Speckie?! 0IS7AE

, o] 5 A 2

13 23 33 43] 53 63 73 g3 93 103 ¥ & TR
—648 —639 —64.6 —654 —643 —650 —65.1 —647 —644 —649 —64.71 0433
—442 —446 —444 —448 —438 —443 —454 —447 —442 —449 —4453 0431
—149 —152 —148 —146 —148 —146 —149 —146 —149 —150 —14.83 019
-78 —77 —75 —-77 -79 —80 —81 -—77 —78 —79 ~—781 0173
+83 +85 +86 +84 +83 +81 +86 +84 +89 +86 +847 0221
+146 +143 +148 +146 +146 +143 +145 +145 +141 +146 +1449 0202
+185 +187 +189 +183 +184 +188 +185 +184 +189 +183 +1857 0.236
+231 +229 +234 +233 +230 +228 +229 +234 +232 +229 +23.09 0.223
+287 +289 +284 +289 +284 +287 +283 +284 +289 +282 +2858 0.270
10  +352 +348 +349 +346 +354 +347 +352 +354 +357 +349 +35.08 0.355

— IAAYEe g A 4 A AN ge R ) B

Level

© 0 3 O Ul B W N
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#Hg 718 I Laser Specklell 0|52

(mm

)

Level

o]

&

%

2

13]

23

33|

43|

5%

63

73]

83|

93]

103 ¥ 4 EFIF

© 0 I DR W N

10

—126 —129

—6.2
—2.8
—12
—01
+1.8
+35
+59
+75
+9.0

—64
—29
—12
—0.2
+17
+3.3
+6.0
+76
+9.0

—125 —123 —124

—6.1
~28
—-11
—02
+1.9
+34
+5.8
+75
+89

—6.3
—29
-12
—0.2
+19
+35
+5.7
+76
+9.1

—64
—27
—13
—01
+1.7
+35
+59
+74
+9.0

—126 —124 —125 —127 —122

—6.4
—27
—11
—0.2
+1.6
+34
+6.1
+7.7
+9.1

—6.3
—25
—12
—0.1
+18
+34
+5.9
+75
+838

—6.2
—26
—12
—03

11.7
+35
+58
+74
+89

—6.6
~27
—=11
-01
+16
+3.3
+6.0
+75
+89

—6.2
—28
—12
—02
+1.7
+32
+5.9
+75
+9.0

—12.51
—6.31
—274
—118
—0.17
+1.74
+340
+5.90
+7.52
+897

0.202
0.145
0.126
0.063
0.067
0.107
0.105
0.115
0.092
0.095

T AATEe e A4

+ I AAN e 2o 3

E 6. &4 sTKAITO 200gme| FH7ILIHE JIFE M Laser Specklel Ol&712 (mm)
Level i 2 4 3
13 23 33 431 53 63 78 83 93 108 ¥ o xFIA
1 —16.7 —17. —169 —16.7 —170 —162 —165 —174 —167 —163 —16.76 0.378
2 -77 —70 —65 —68 —69 —83 —76 —77 —80 —77 —742 0583
3 -35 —34 —34 —33 —36 —35 —38 —38 —39 —41 —363 0258
4 -17 =18 —-19 —-12 -15 —-13 —-19 -17 -16 —11 =157 0.287
5 -03 —-04 —05 —-04 —-03 —-04 —-03 —04 -03 —05 =038 0079
6 +22 +21 +23 +21 +24 +23 +22 +21 +23 +21 +221 0110
7 +53 +54 +54 +56 +53 +53 +52 +56 +58 +55 +544 0.184
8 +79 +77 +75 +78 +77 +76 +76 +79 +75 +7.97 +769 0145
9 +99 +97 +99 +101 +97 +102 +100 +98 +102 -+9.7 1992 0.199
10 +147 +142 +149 +145 +146 +143 +149 +147 +150 +148 +14.66 0.263

~ CAANFe R A

+ I AAR e 2 o B
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7. & 438XZ0IM Eol A7I00 M2 Laser E 8. oY st XZA 22 7|0 WE Laser
Speckle?| 0j&712l | (mm) Speckle2| Ol&71E (mm)
8 . . = . .
Aol Level S4#% A4 Adg KW, MW Aol Level T9% d&% Adigk KW. MW
100gm 1 —375 —368 —379 100gm 1 =125 =122 —129
2 —245 —239 —249 2 63 ~—61 —66
3 —96 —94 —99 * 3 —27 —25 —29
4 —55 =52 —57 * 4 -12 -11 -—13 ¥
5 +54 +52 +57 % * 5 -02 —-01 -03 ¥ *
6 +94 +93 +99 * 6 +17 +16 +19 *
7 +123 +119 +126 7 +34 +32 +35 *
8 +147 +141 +149 8 +59 +57 +6.1
9 +192 +189 +195 9 +75 +74 +77
10 +231 +227 +235 10 +90 +88 +91
200gm 1 —647 —639 —654 200gm 1 —167 —162 —174
2 —444 —438 —454 2 —-76 —65 —83
3 ~148 —146 —152 * 3 -35 —-33 —41
4 -78 —75 —81 ¥ * 4 -16 +11 —-19 *
5 +84 +81 +89 * 5 —04 —03 —05 X *
6 +145 +141 +148 * 6 +22 +21 +24 *
7 +185 +183 +189 7 +54 +52 +58 *
8 +230 +228 +234 8 +77 +75 +179
9 +285 +282 +289 9 +99 +97 +10.2
10 +350 +346 +357 10 +147 +142 +150
K-W. : Kruskal —Wallis test K-W. { Kruskal — Wallis test
M-W. ! Mann— Whitney test M-W. . Mann— Whitney test
- AAReR A — I AAWEez 37
+ DA AN R 2 o) 3 + DA AN e R Sd
¥ ! HAF Laser Speckleo] &3 Level ¥ D HA= Laser Speckleo] o] & & Level
(by Kruskal-Wallis test, p<0.01) (by Kruskal-Wallis test, p<<0.01)
* I BAFOE 7 level?t §9AUS % EAACE Z levelZt 9211

(by Mann-Whitney test, p<0.01). (by Mann-Whitney test, p<<0.01).



382 eny vam

Level

-80 -60 -40 -20 0 20 40
: Speckle displacement(mm)

J8 2. &9 48KTQ 2t Level] THE Laser speckiel

OIEH2lH A =X

0: NEEHo a8 2%

Level

1L o g " R SRS IEEE: REON EE RIS
40 30 20 -0 O 10 20 30
Speckle displacement(mm)

a8 4. 100gmo| BE 1S W & 4NKTE MOt 6
TK=Q 2t Leveloll IHE Laser speckle® 015
clof st =8
0: NEEH9 35 K|
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Level
10—

45 40 5 0 5 10 15 20
Speckle displacement{mm)
a8 3. 4% 6dXITY Zt Leveld| [ Laser speckle2
OlsAHEI0 &Tt =X
0: Ng&49 2858 9K/
Level
10

1—
20

8 60 40 20 0 20 40
Speckle displacement{mm)

Ol 5. 200gme| B 7HHS 1 MQt aAZ et 6

TXZ2Ql 2t Leveld] 2 Laser speckle®] 0|&A

gl ot EF

0: NgEH9 £35 2K
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Lt aket 6TR(IT

det 6 AT M= T 3949 2] 100
gm¥ 200gme] F£HAJHE /MRS o, F
734 E5oll A Aagalol Level 52 2ahat
of XA MRIIAR o] 5 TRl A
Hg| 2oz AN S o HegFHe 43
A YA7 X BRAM Tz
ol Aol AL Fot 64
B A LAl AAFA TR FKo R
50.3% == HA o JAH.

¥ 8ol M= 4 61Xl A el A7)
OE AT 83 X E FATHL
2 ARSI 4249 Leveldl A 4%, A
A%, HUgsE 7893, Kruskal-Wallis
testoll 4= 100gm¥} 200gme] ¥-& 713 =)
25 Level 594 laser speckleo] 713 A A
0] & 3893 (p<0.01), Mann-Whitney testol A]
= 100gm# 200gm2] S 7FA S 1 ] Level
4,56, 7 7 BFAA Fox7t A3t (p<
0.01).

ER Aot 4dA T det 6HATFE BT
ol Al 100gmol A 200gmoE9] o Zrle=
AT FHF A HGE g
AT

ZEa 19 49 5904 2 100gm3 200
gm® L 7S of BFoA A9
FAHAR AL dG 4B FRYG Aot 67
AN ATdHoz o)F3Aes ¢ F
Atk F Koto] F7t F/hgo] wet AdE

Aol 43 Qe ATEHS ol Fdn,

RN EE A2 FYAA A}E oA A
FEF AL A& Aolw oz A7
Askel Motg HFSA o 5AL 4 Uk
gejstat mgeel g xoprelxe] u
S el dobop @k AP Y A4S
Aok olFshe MolFAxH ol S
PIES BED o]5L M= gE AN

tio

Aok FHZ AFAdgMeE =
5 = A 9
Y3} A F A9 Tt dojifarnes
NFEQo e ATHY w3
(pyknosis) ¥ Al £ 9} 93, hyalinized zone®
B A= FAEN(cell free zone) o A,
BEAEe F8H N2FY F57F dojd
T;]_41,43,44,58).

AAFFAo FgE FPo] 2 FHRA
ougt ¥hE& Yod|=AE dolliz] 93
1954'd Mithlemann®*®o] X|#e] §HZ o7
e 7alA 1 FHAZRAN dodlv A
WES 28 H o7 AFG o] F Parfitt®™”
& A7 YASF 4 Hoto] FEiFo 2o
ol #F A+E FH o, Fortin®> X
ok9] X A-¢jo A% vl <] Force$t Mo-
ment’} ZH&E o Xz F#4FT FE=R
9 F47F dojdte AL Hugozy
Qe Jhide gIds 2AEgHoE B
gl ©} g1tk Hocevar? & X o}o]ES o]3| 3}
3 z2437) g wy Gl s AT,
Burstone °%7**.2 Moment-to-Force ratio
(M/F ratio)E& ®l® o2 3% Retraction®ll
AF&-% = Vertical loop2t T-loop?] force sys-
temoll i3] A3}, Beta-titanium wire
(TMA) 2 A 23 T-spring®] M/F ratioZ A
Al&tdth. Smith®, Kusy? %< X olo]F&
translation, rotation, 12| 1L ©] Fo] 2O Z
B3 4% M/F ratiod] 298] lo}o]l&F3

S A= o0 5 52. A=
238 7 A HHo e 72

Moment$}t Force?t 7}l % & A X obt
AR AA IS derr] 42, A
9] anchorage’d A& A9 F45Y F&
2L F43A B2d3 Y. Tanne* =
ALY S o] &t A 5 FEHAY
M/F ratio”} —839d e A o]F& stiL —6.
529 Controlled tippings 3tk 3} ch
E Ao A+ Bracket levelol] 3-& 713l&
A% 3ot 4AATELE M/F ratio’t —109 ™
2} A ol 52 3Fat Aot 67 X & M/F ratio7}
—12dd XA olEE 3= Aoz FAHY &

JE olN mh oo
™
o
i
>
)
K
N
Y
a
B

oft of
O o



w
e~}
S
40
=
®
i
o
2

paca

Q. ,
E AT dojA Aofe o)F FAE o
3l 71849 432 Xolrt e FUgE

periodontal spacetollA dojyte o]F <l

7}0] % (Initial movement)S 73t A

oy, 9 F4 2 JFo] dojve AARE

&2 o]x+3 <2l ©o]%F(Secondary movement)

A= FEH Ak et a1y} ddFe =R

Z7)0)5 3 o]xtAQ o]Fo] &3]

ool Aol ol ©A A A

HE3-2] zpolol] &J3jA 7] o] F I o]xFQ

olFe AABAN F TE FE FE A&

FAolm g Rofe] x7|olFdde st

% gojd ojxA AANS S F5E F

AE Aot}

AFA WA FokolA Ao
AFIHEZE F3 85 (Finite Element
Method), 2 & Al &% (Electrical resistance st-
rain gauge method), Laser holography'H, %
gt ¥ (Photoelasticity method) 501  S1th.
Moss®, Cheverud®, Hakim', Kragt®, #%,
opn zWFo] o] &3 [RIAALHS o]

v EA9 FEet 983 Edo Ao
73ty ol 24 s Mdnt XA 7hsAd ol
Ax S AxFE 5 529 v
A2 A3t d3F ol Ao} Weijs® ¢+ Hata™
5ol ol &3 FHAZHE gauge’t ¥3E
299 8o AV HY= RYS ¢ F
Qo 2ol ojFT B AT ol
275E AAEo] ) Kragt®, Dermaut™,
Burstone*?, 73®, o], "p®g-0] o] &% Laser
holography#-& Ex9] AAMAQ WP o] AL
A& 23 et vl 3% 2 FU)9
EEJ] glojok a7t A E F Utk Ca-
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—ABSTRACT —~

EXPERIMENTAL STUDY OF THE VERTICAL LOCATION OF THE
CENTERS OF RESISTANCE FOR MAXILLARY ANTERIOR TEETH
DURING RETRACTION USING THE LASER REFLECTION TECHNIQUE

Jae-Young Woo, D.O.S., Young-Chel Park, D.0O.D., MS.D, PhD.

Department of Dental Science, College of Dentistry, Yonsei University

The delivery of optimal orthodontic treatment is greatly influenced by a clinician’s ability to predict and
control tooth movement achieved by applying known force systems to the dentition. It is important to
determine the location of the center of resistance of a tooth or group of teeth to better understand the
nature of their displacement characteristics under the various force levels.

The purpose of this study was to define the location of the centers of resistance of various units of
the upper anterior segment for lingually directed 100gm and 200gm force in a dry human skull. The units
investigated were composed of four incisors and six anterior teeth. In addition, the effect of change in
force magnitude on the location of the center of resistance of these units was investigated. The laser reflection
technique was used to measure the initial displacements of the consolidated teeth under loading.

The results were as follows :

1. The instantaneous center of resistance for the four anterior teeth was located vertically between level
4 and level 5—that is, at 374% apical to the cementoename! junction level.

2. The instantaneous center of resistance for the six anterior teeth was located vertically just beneath
level 5—that is, at 50.3% apical to the cementoenamel junction level.

3. Increasing force levels had little effect on the location of the center of resistance of a given unit,

4. The location of the instantaneous center of resistance shifted apically as the number of dental units
consolidated increased.

KOREA J. ORTHOD 1993 ; 23(3) : 375-389.

Key words : laser reftection technique, center of resistance, maxillary anterior teeth, retraction.



