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AANA vUATF Yol Y-S FE pre—drilling £

rh

ATE AL vyAIF AFHS ¢ Er,Cr:YSGG laser (Waterlase

MD)E ©]g3sto] pre—drilling & AAPs o A=2 G4

o
o,

7}k A¢
steltt. 6 whele]l A7 beagle dog & AF&3sto] stet #H-9-Fel 247 pre—
drilling glo] A#E3t 3 pilot drill bur & ©]&3t9] pre—drilling 3 3

laser & AFg-8to] pre—drilling ¥ wlyx=

=i
i
P
i
ot
M
|o
f
W
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=2

g VUAARE sl 37, 125 B¢ 5L Fol 2@k

oX,
ok
]
S
flo

non—drilling 94.1%, bur—drilling 93.8%, laser—drilling
66.7% =ollew, 33t FAA FEA7E AT (<0.05)

2. A% EQ 3%+ laser—drilling 15.9 Ncm, non—drilling 15.2 Nem, bur—
drilling 10.5 Ncm =92 o] o9, bur—drilling & Y™ A o B]3j
FreletAl Skt (P < 0.05).

3. & T soks A8 A M A2 @t WERIHE Bur—drilling ¢
B 3FolA Sk F 12 F7HA = vlsest FXE BTk 379 6 FolA
bur—drilling °] non—drilling Tl Hl&l F4 S =& TLEE

HEFHRTHP < 0.05).



4. EHFES A, Aol Al w2t BE A Tae S
YEFR © ™ non—drilling ¥ laser—drilling 7 bur—drilling °l H]3}

F21B e 4t EhhITH(P<0.05).

jus

5. AA & WA B]SLS non—drilling, laser—drilling, bur—drilling <°]9 o}

s

Ao g o Aol=

2

N

6. Bur—drilling oA 12 Fel & S 2ol F7ed i, yHzA 2
#AsHtE. Non—drilling 2 W™x] ol wvld] Fe4d A Zol7t

kv (P < 0.05).
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ulyYA3gFE 219 Al pre—drilling & Al 33} self—tapping "YU AT F 9} pre—
drilling ©] & g§lo] 2§o] 7hHsta Ajgto] @5 wHm pre—drilling A 8T
A FEAO] AL self-drilling "IUAAFE U F 9low, wyAdid
AEES Fol7] A8 AF Bely gAlel g A7k w@ol o] Fof Frh

nyATFe] AESHA bgdel uist B2 st AEe] wol AR = (Kyung
5 2003; Deguchi &, 2003; Carano &, 2004), 2% 59 =9 A7 <&, A4
Fo1e dAxA AdH, 23R OA@AE, WA, WA Holsk FE), AH
W (self—tapping, self—drilling), 215 Al x4 Ot SAAE, st (8 &
A7, 37D, TR Fol mUAARFE bgAdel dofste elew A

it (Park %5, 2006, 3 %, 2007). £3] 2% A] pre—drilling ©] FgAo] ojw

o

d&e T Ao #a #AE THHA Hdoh

olg]gt dAF Ao wEw  self—tapping R|UAIFo] v3] self—drilling
nUAAF7E 7] /bl oAM= o Hold AS ¢+ UnH(Chen &, 2008:
Heidemann %, 2001: Kim %, 2005). 3}A|% self—drilling "|YA3 79 %

shozu} o] WAZo] TG BUES B P9l A A BASE sHow

¢

Egolu dAdE WFoR Ay Fo] dojd 5 Atk (Park 5, 2006). ol# & A
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dugegdom, 1 mm JAF AFel AA 0.6 mm tip &7 9 2] A7Fo] A%,
A E hole 9 AAL 0.8 mm & Rusgct alyAaFe AHEQIE laser

Bt o, & AHAlE o] &

o

pre—drilling & AlY3H#] &S FHT I

Aoz AA A wkgo] B Aol
ole] ¥ A= vy AAFe AFH Wl wWeE 7] HHAAS vlaskr] flE
FEAY S E3tY laser & o] &3t pre—drilling = A3 w|YUAAF} pre-—

drilling & A 8stA &2 vyA235F, bur & ©|£3+9 pre—drilling 3 "|YAIFE

=24, 248 SHolA vl B4 st



o WE L

1. dds=3 49 A=

5

A= 12 JHE o] ® AF 10~13kg 1 143s 34 47 (Beagle dog)

oj

6 mtelE didew it Ad sEo Y, A", #ey 9 Ad &4 T2
AMGEd AF & 939 w5 AF -l gAste] Al@skit

Pre—drilling hole 9 #A4& Waterlase MD(Biolase® Technology, Inc.
SanClemente, CA, USA)E o] &3}ttt Waterlase MD & Er,Cr:YSGG laser &=
2.78 mm 9 I (wave length)S 7FA™, HAXA A %A+ (pulse duration),

HHE-E (repetition rate), power, =¥ ¥7]2 A 58 TS dGAE J3tl

et 248 & ok (Fig. 1).

Fig. 1. Waterlase MD



Adde] AMgd wAHE vyUAadFE A4 1.5 mm, d¢4do] 7 mm ¢ non—
drilling €2 ¥9%3% (SPL-1506H, Biomateials Korea Inc., Seoul, Korea)Z

Adsgon & 48 A5 Aasi.

>

X 5o Atropine 0.05 mg/Kg < 33 FAFsta, Rompun 2 mg/Kg I
Ketamine 10 mg/Kg < AW FAlsle] AAIn#HE 53 & 2% Enflurane 2%

WS 4AGRT A8 5% e A (heating pad) 2 ALE fAG AAED

Azt R E AYE J@AFZo] FAY HAA YAANME pre—drilling ©] L3k
A7 Be stekEs oo ® AlgEdTh o ulyAaRm AF AL A8 F94

S B

o
o

o MY Z ¥ (1:100,000)°] E3rd 2% JAF ZEA S o] &35}

myA=Fe AY A= VI Aol AR HIEE CT #de &
FAet F 72 AR AAE Fastd (3F 5, 2008) AAskslon, spetelx Al

2,3, 4 27k A1 dg-A9 A2 Atol® A et (Fig. 2).



Fig. 2. Schematic image for mini—screw insertion. a and b, axial and sagittal

images for the localization of mini—screws; c. force applied reciprocally by

elastic chain.

(1) Pilot drill & ©]&3F pre—drilling procedure

219 Aol 12 ¥ blade & 5-10 mm 2 9% A7 %, Pilot drill(PD—-25-1.2

Dentos Inc. Daegu, Korea) & o]g&3sto] 24 #F 3tel 300 rpm X = pre—

drilling hole & 3438l Tt Depth gauge = drill o A3te] 2 mm 2] depth =

A AT



(2) Laser & ©]&3%t pre—drilling procedure

Waterlase MD & ©¢]£3}o] 2a mode(power 3.5 W, water 14%, air 18%) =

AZxZ ANF, 2b mode(power 5.25 W, water 55%, air 65%) %2 7]|& 7

~

¢

5(2009) 2 Aol 7]xstel 1.3mm o HHZ] 9ss FAHET 5 e Al
7 0.6 mm ¢ tip & ©]&3te] pre—drilling hole & ¥AJ3}3ltt.
Laser ¥ Ixdo] FFo7 ZAEFOH FxHAH 1 mm AE HojAA

vz =g fAEeH ebs Bl probe & ol&ste] obEe] ZlolE

Fig. 3. Laser pre—drilling procedure with Waterlase MD



(8) Non—drilling procedure

215 o] 129 blade & 5-10 mm & Sl& ZE/MsA

Folut.

ol

EE Tl myAAFe] waRibe] A xme] @dds] soivte s &4
HE A8 Ao Eea AA(Mark—10, MGT50, USA)E o] &3ste] Huo 29

EQIE Ncm 9= SA3¥om A 8% =47](Periotest, Simens,

force gauge & °©]&3sFo] 250-300 gm HH 2 S HFosigion 3 Frltt Q%

=4 F aAsgh 84 12 F A Ao AP, 3 FA Frhw AYste]

125,35 %< & 7bsk 5 vlwslr| &2 890 (Fig. 4).

Applied Force Applied Force Applied Force Applied Force

¢ | ¢ |

0 3 6 9 12 weeks

Implantation 12W Implantation 3W Euthanasia

Fig. 4. Timetable for placing mini—screws. Mini—screws were implanted before

12 weeks and 3 weeks before euthanasia. w=weeks



28] Sol= #9S WAk $18 Cefazoline 10mg/kg & 3 43t Fosiain
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A7 800 pgm UM ZAFEASo] o]FoH ™ (Roberts

o

’

=% (bone implant contact) ¥} ZHZAH]E(BV/TV, Bone

volume/Total volume) 2 %% A=3FAt(Fig. 5)

Fig 5. Histomorphometry analysis for BIC(bone—implant contact) and
BV/TV (bone volume/total volume).
Crater depth & "|Y2A~3F ¢ I3=F AA9 7 A & FF59 /M

\i

S 37A 9] A A8 E Image—Pro Version 3.0(Cybernetics Media, U.S.A.)

i3

m

HU

IS o]gste] S48kl ASe3ivk(Fig. 6) (Duyck &, 2001).
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Fig 6. Histomorphometry analysis for crater depth. CD, crater depth
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Adseeh. A4 A9 A

o4
ol

flo

E
drilling,

bur—drilling, laser—drilling

1At (Table 1).

wolglen. 3 I %

Table 1. Success rate of mini screw by insertion methods

Successful Failed Total
Group Sig
Screws Screws Screws
N 16 1 17
Non—Drilling *
Total % 94.1% 5.9%
N 10 5 15
Laser—Drilling *
Total % 66.7% 33.3%
N 15 1 16
Bur—Drilling *
Total % 93.8% 6.3%
N 41 7 48
Total
Total % 85.4% 14.6%
Sig, significance, * P< 0.05

13



2. 39 E23

Laser —drilling, non—drilling, bur—drilling < AE EQ T Fho] Fom,

o7
bur—drilling ¥ YA F o vl f-2JskA *Ekth (2<0.05) (Table 2).

Table 2. Insertion torque comparison between the groups.

Insertion Torque (Ncm)

Mean SD SEM.

Non—Drilling 15.22 ® 5.28 1.28

Laser—Dirilling 15.98 ® 6.30 1.62
Bur—Drilling 10.57 ° 5.10 1.27

SD; Standard deviation, SEM; Standard error of mean

a,b The same superscripts indicate no stability significant difference between

the indicated group (P> 0.05).

3. 52 & (Periotest value)

Hogo]l  Fomed #Ho4 UdE TS Fo AT FLE Aolv}
A3 T (Table 3, Fig. 7). 359 654 E5 bur—drilling 7] non—drilling
ol vlE FoA A =L FLEE YRt (P<0.05).

14



Table 3. Mobility change for loading periods (Periotest value)

Weeks 0 3 6 9 12
Group Mean SD Mean SD Mean SD Mean SD Mean SD
Non—Drilling 7.11 3.65 9.83 5.33 10.14 3.03 12.62 6.89 12.18 4.45
Laser—Drilling 7.63 5.34 9.35 6.84 14.75 2.72 13.50 15.90 1.78
Bur—Drilling 471 3.56 1541 6.36 16.58 5.31 16.50 6.55 15.06 4.81
SD; Standard deviation

18 -
*
*
16 -
14 -
12 -
E__m—
Z —+—ND
2 8 —8-1D
=
== BD
6_
4 4
2_
0
0 3 b 9 12
Period (weeks)

Fig. 7. Graph of Periotest values (PTV). Comparison of PTV between 0,3,6,9 and

12.weeks. ND; Non—Dirilling, LD; Laser—Drilling, BD; Bur—Drilling, *p<0.05
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3W BD

16
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S C =

3W LD 12W LD

Fig. 8. Comparison of histological photos according to drilling methods. W,
weeks; ND, non—drilling group; BD, bur—drilling group; LD, laser—drilling group

(Toluidine blue staining, Magnification is X100)
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5. & A&=%E (Bone Implant Contact)

BE 2 35 125 vl Al Akl Agel wgh Aol oFS YERRoH,
Non—drilling ¥ laser—drilling & Bur—drilling ¥ vl&] G284 =& 7S

eIt (P<0.05) (Table 4, Fig. 11).

Table 4. Bone implant contact of each group (unit: %).

Group Non—Drilling Laser—Drilling Bur—Drilling
Week Mean SD Mean SD Mean SD
3 73.79 4.55 80.69 2.23 48.20 9.37
12 52.84 7.19 51.43 4.74 45.98 5.95

SD; Standard deviation.

=

90

H Non-Drilling
M Laser-Drilling
[ Bur-Drilling

3w 12w
Loading Period (week)

Fig.9. Graph of Bone implant contact of each group (unit: %).

18



6. = HAY)E (Bone Volume/ Total volume)

A5 gRle] e 37 el dAlz dAu o] o Aol USlTH(Table 5

Fig. 12).

Table 5. Total Bone Volume of each group (unit: %).

Group Non—Drilling Laser—Drilling Bur—Drilling
Week Mean SD Mean SD Mean SD

3 72.96 3.17 68.68 3.33 68.78 5.96

12 77.73 4.04 67.55 8.32 68.89 3.96

SD; Standard deviation

~] ~]
N
1 1

® Non-Drilling

~
o
1

B Laser-Drilling

Bone Volume (%)
(o))
)

= Bur-Drilling

a
= o
1 1

=)
N
|

3w 12W
Loading Period (week)

Fig.10. Graph of Total bone volume of each group (unit: %)
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7. F &4 Zo] (Crater Depth)

Bur—Drilling wollA Alzte] A= & FF ole F7hekali, umA 2 e

283wk Non—Drilling & WA 2300l Hl8ll F24 A 2el7F FHaekqitt.

Table 6. Crater depth of each group (unit: gzm).

Group Non—Drilling Laser—Drilling Bur—Dirilling
Week Mean SD Mean SD Mean SD
3 390.3 54.7 587.9 71.6 430.3 65.3
12 287.2 52.9 408.2 93.2 765.4 142.4

SD; Standard deviation

28288

*—I I'*"

8

B Non-Drilling

8

B Laser-Drilling

w b U O

Crater Depth (um)
8

® Bur-Drilling

g8 2

o
I

3w 12w

Loading Period (week)

Fig. 11. Graph of Crater depth of each group (unit: gm)
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mlo

1960d ol ruby laser® FAF7} Fo}o] w|x&= JdFo] S0 F HIH T CO2,
ND:YAG, ArF:Excimer & 98 laser®] ©hst A7} o] F o FtH(Goldman &,
1964, Wigdor &, 1995). Laser+ Light Amplification by Stimulated Emission of

Radiation (AH9] §EmEe] o8 BZE)9 bR lasero] ola] wA® e

wMor 54 S P XA i "HYyzkA dgdEn laser 2 FA

rlr

% w4 (active medium), 2534 (external power supply), 33 &% 7] (optical
resonator), Y¥Z+ #AX](cooling system), Ao]& X (control system), WE%Z
(delivery system)® FAEHM % wjdo] Fdel s ouAE WA =HHA
EQGas 7HAE @A "l o4 X (monochromatic light energy)”’} ®=%H 11
WEFA ) o R xA dEdE). Laserv 5% WMACIA =5 12A4) 2 FHol
ug} BFE ¢ Qlom X3 JoA 2o]= A laserol= CO,, Argon, Helium—
neon laser®} 1A laser @1 Nd:YAG, Holmium:YAG, Erbium:YAG, Er,Cr:YSGG,
Dye, Diode laser 5°] 3t} LaserE 3% w2} UV laser (Ultraviolet laser) £

IR laser (Infrared laser) 2 Y& & Yo7, IR laser?} o &-Folox @Wo] A gx 1

rr

B, 7 olfi Bl 2AelA ol A el 2.94 umdl L B

32

7] wjEolth.

]
-
ol

ne
sl

JEA Q] Jaserd FHoZ2E AHAAHY #X (Ando and Aoki, 1996), &4 4

T

ofN

-

o] 22 (Pogrel, 1989, White &, 1998), st doto] 7}&3k Aot} Esl

W 71TE SEel W 2AL BAS deldd WA, AY 5 oY Ahd awE

21



et =2 7|7 Fojer HE B3ol ZHQa gy A2 HtEs Jith
Ivanenko % (2000)< laserg ©o|&£3t Z4Al& A 71A4 &, 223 HHZHl
A% Qlo] AAVE 7hestd B3 FeY AAVE Jbessithal g la, A d,

]_

32

.

o

AaEdE B
BoATo] AtL¥E Waterlase MDE Er,Cr:YSGG laser® erbium, chromium,
yttrium, scandium, gallium, garnet(ZA) S w2 =Z 31 2.78 ume &S 714

Aotz 2 &5 Edsta g7l we] APl =

3}
fn

=° & FFEE=
ol AkgEn AA 1A ZA XA lasers AA FAbske WAo] ofyzt
sapphireY zirconium tip 2 FALE = 2 W29 laser energy’} S55H=
4 mHe ZEa A4 g5 obrlgte I AEFE (micro—explosion) ©] LAl

Hid o P2 olgstel 24L& wEm AREA AASE Holth Laser® EAe

A Al EWY FerAQl Aol webA 1 wg opgel Wlg thZmz zAe
Aol meh AT HAY laserE Auelop @k wo] mE §7149 A

95% A =7} collagenC. & FAIHO] Qlow FH7|odS FR calcium phosphate?)

A

FHE o]ETh ol EAY 2.9~3.3 umme S F FrEe EEAS v¢
VA AdstElojgtt. wEbd 2.78 nme 3#AE 7FAE Er,CriYSGG lasers 1064
umé 10.6 pme 34S 7= Nd:YAGHY CO, laser Brh Zof th3t F480] ¢
=t} Er,Cr:YSGG laser= Er:YAG laser$ 33 (2.94 ym)S A Ystus Fefe=
YT 5 v 2 "M AL vt (Kimura 5, 2001).

AR g Ao AHE wUAIF 4870F0] laser—drilling welA 570, A
oA Az 1A nAdor AFste] 854%° AF¥ES UERAT &2

Ao 250-300 gm 9 3 =4 AL3A =0, De Smet 5(2006)2 & F9
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A3 T WISkl Hlal 7] Fsteld oS wE AF7F dojup, o= dA
" de] ZAIAQl A= stelA 2dE fFEskElE Aol it Sgith
£(2009)%= 200 gm 3} 500 gm wA ] wE JFE Aol7k ATk A
Buchter £(2005)% 300 gm ZAELA 77%2 AEEL H9on, 100 gmolAE
A 7b ¢ldtkal &3tk Mortensen 5 (2009)2 600 gm WS AE3te] 157
B Aueadva sl AdEsE=e Aol 2§ X wE = Wiel = 4
2ol sol a4 e A3E HQl dddow AztE.

Cheng +(2004)2 AHELAZF WAL vUAIFY 27IMAES B7HE +
Qe HHAS AR AHRE dEFHENAE AHEL A FHo bl
AZHE g BAARE AHgE § o AEAES] A4 A& nkgsittn

=)

3tk (Homolka %5, 2002). AYHEAZ 2

7] A WelNE £E 5 glon

)
=2
B
bt
oL
(&
oftt

g
A
Hy
)
o
0%
o,
o
1o
e
)
)

Aol e &3d3 AL
nyAgFe gdo] dojd = vk(Meredith, 1998, Ueda %5, 1991). A7}
cgor AYA HAAdzol kg Ao Ay FFsd wyAaFe] sdo]
WA sk 4= Itk (Cheng %, 2004; Buchter & 2005).

E oo A non-—drilling, laser—drilling ¢ AHELI 2 15 Nem A%

FASEA = H beagle & A dof AFE3 7|EAT] 14.2 Nem 3 A4S

ot
¥
o
*
v_>;]_:l

2006). Cheng %(2004) %7 <eFAS FdxHsl7] sia dF =279
ANEQI7F Jaesttty . Motoyoshi 5(2006)8 wyUAAFo AZES

ol A% AYECAE AYHLA MUAAF AYELAT FHFALY ¥



skl th (Meredith, 1998). ¥ 1elA bur—drilling ¥Rt =2 23 B35 KB

non—drilling 2 A% A¥E&o] =91, laser—drilling FolAE AHEEo] o}

e
-

o] AL Aty AAZtE
B o)A bur—drilling 72 2% Ee3 o] 10 Nem & 2 719 +#+xHUb

G4 oAl Wkt (50.05). ol TAT Are AAT peol guim AzHd.

rlo

Wilmes %(2006)2 pre—drilling hole 2 AAy Zoj7} =r7ja4=E ot

AYEg2 poldy d¥=d, 2 mm o4 Zoloas AYEgo] sk H=

o

L, pre—drilling & HAZS A HIAIE= AL Zo|7kA o=
Zo]l ZEvhal sttt Self—drilling "UAIF 4

%
JERE R AYECAS Fa A 5 dod MUXARY 32 5 B 5

Oktenoglu 5 (2001)> "UXAAFE] AHEL A= pre—drilling hole ¢ 279

g

rlu

FEg Wwom I FAV|v mYAIAF FAFE] ABETE Fotop st
3+t Heidemann 5(1998) <2 pilot hole & ~3%F A9 85%F=7tA Edfst=
Aol FAHE FAAAINA v WY ddAd AHsH HA S Alele
drilling A1 9] & Poz Q& AA drill & FARTE AA hole o] FPHEZ A7
9172 80% AE=7MA st Aol FHE A s3ith o] Gantous % (1995) 0]
Hgk 80 — 85% 9 AAFE. B AF9 bur—drilling FolA AFEE HAdE =g
A7 1.2mm 2 vy 2379 AZ 1.5mm o wha]l 80%2 A7 or}, AA

Aoz drill & 4 U= hole o A ARE 7Hedol Atk
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Laser—drilling = A% ¥93 3Zto] 718 Horw, AMg" nUAafFE self—
drilling type ©]™, 27 0.6 mm tip &2 13 23+ FAA ] A% 1.3 mm ZE9
pre—drilling hole 9 Zlo]x= 2AEA] 7l A|= F L3 stress & W] 22301

st (3 5, 2009).

Atk ol A¥A bur—drilling TolA AHA 7B AL #%S ERII 3 F9

F45] F/hE F 12 T4 SwrE e R 3 FRT 12 Felq Bows)

Frkshe 2 nuzARe 2 Atle] wAst: g3 Fu x4e Az g8,

Z7] ol AFHF el Hasohs Ael dA (R}, 2006; Okazaki &

nyUAIFe HFHEFELS bur—drilling o] ©

ool mlE fFofstA w

ru

e dERlY 28, g2 T TR V)3be] w2 S3SE RSl A2 o=

pilot drilling® % 213 219 A|HE & HEFEF9] o] HlE word A wEo

—

AT, Kesler 5 (2006)2 Er:YAG laser® o] &3t A&olA bur—drilling 3

H=8tAY o & BIC#HHS BHagk np gtk

fid

WA HE> A BT 717F0] A mEl F71ske 2™, non—drilling, laser—
drilling, bone—driling T % ¥ FXE& RIoY, FTAHSE Fost s
HolA = oot & WA H|&L uyAdF A8 & Aol A7|HA By

He, B Ao Asel
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Wang 5(2002) 49 sletzo] Er,Cr:iYSGG laserE AHAELIS v tipe
Aol A] ks W= HFAIZ o] vl FTe] vlE|A holed] Zlol7t ZSla HF

Alelli= hole®] sbY 1/3 oA &3t ol #E wglou HHSF

F—H
_>L
rlr
—
(]

HL HAG AESHE RS S pre—drillingAolx= laser”} ©igtoz  wo]
AREE L QL= 2 ol SR burd ARESE drilling Alell HAdEE del &%
T &4 5 5 Atk 2T Q% &S HAas a] AsiM e EItES burs
AFEE P& A drilling, FE3 irrigationo] FHE 7= skAIRH(Adell &, 1985,
Beningto &, 2002) o2 <dgtel 2Jabd drille] o&] W wiEEo] AMEEW 2%
Z7F2 ¥& 4= 91tk (Chacon %, 2006). 34 %t Er,Cr:YSGG lasertt Er:YAG laser+
T Ao e dEdE Has & 7 don ol o] rAe #EE 54
iolgl & 4 Ql=d, CO, lasertt ND:YAG laser®th Eof tf3t F580] %7
wj o]t} (Buchanan 5, 1987). Sasaki $(2002) ¢ 2]sbd 2] parietal boneel] FA}
Al xR ol ®igtE T Ze T 8@ IF v For 7Y 30 um A=
FA9) ke Zwk W3S B ou CO, lasers XA Alols Zo] 74 €3ty e &
o 39t d&Abo] YElgth(Sasaki 5, 2002). Eriksson 5 (1983) ) oJ3hd 2%

Aol tie] Zo] AEET = e AX= 47°ColA 1EC®E, AdM 10°C A%

o
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e
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=
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ML
L
rlo
Ho
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W
o
W
N
&8
rlr

Z& 9usitt. Kimura
5(2001)2 Er,CriYSGG laserg 10x3F FAF Ao 4°Ce 2% T7ME, 30%
ZARAol = H 15°CY] &5 Ase Bk vk Qlvh

Lewandrowski 5 (1996)> Er:YAG laserg F 2 3atefell ZAFelS o burz

drilling & wek H=aAY es]d | W XFdds Bl s3lth Schwarz
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o] g3 drillingg A3 3 burS AL
s

Er:YAG laser®

5 (2006) 2
AP Er:YAG laserE ZAf

YEAES F Aol

burZ o]g3slo] drillingst T E.T}H

= 2FA =
vA0] Aoy 12F Folx= A2 F9 dAoF BIC(Bone—implant contact) ol A]
ot k. Kesler (1999 ¢Jskd FH o tibiaol

o3k zx}olz} e 9k

| e¥skom 359} 1254l

Er:YAG laserg o]£3 S AF IAH &S FX
Bl & BIC#S =t Kesler 5(2006)&

burZ ©o]|&3t drillingm Rt} 239
E PHow

Er:YAG Laserv AAZF9
a4 F Sl

At JdEFEC] wvls] =F3
PFH o R JEFE Ao AHgE F vt sl
oyt AuES FTFAM B Wl Er:YAG laser®t Er,Cr:YSGG laser= = A4 3}
A3g JEFES TRFe s FFE vIAA deva B oF Ut 2
ATollM 30% olst® laser A-EAIZte]l Zal tipe HFAIZIA 87 wjEel A9
B AAelMs miyaaFe] b Fald TS vE wE =34 S
Aow AztEy, #olA =M F Vo]l A& e HAsE JrE TR
gk F7EARl A7t

Leucht £(2007)& plasma laser® 3
ATslE=d, A7 SAFHQTL, FAE YA AP st daE Ao
FREo] 18s AL oy m, EAELS T4 lasert sawdt xfo] glrkar it



Ti:Sapphire Laser= ZIAE9] o, F2F, £319 1184l 714 H2s F34A
B Tl 27 dee AaA7IE el Aol ua sigled, CO2, Er:YAG
laseri= #EF <o 2o o5t EAo] wAFT I S
YA}S Yo 7]=d, programmed cell death® 11&2] Eloj
AA3I=  lacunar—canalicular networkWjolA  ml$ ¥& dE$HES dod|=
37t lasertt =9 ARE Al B H 7] wlEoltal skttt

& Aol myaaRE stet d5Eel A ¥ SA wAd"He 12 F

offt
0

Agstort. A8 W] wel non—drilling ¥, laser—drilling i, bur—drilling
TOR Yol 3 F, 12 F B wAYES Fod & uyAgi FHE Az
W3S dolr gt AT EL laser—drilling 0] 78 @gtom, T Q%o QojAE,

28 E2 39 A9, laser—drilling & FAZS A% 249 hole & FA38He], bur—
drilling Rt} =2 $£XE5 BHAG (R T 2009). HAFS vyraF Ay A ¢}
wdEs AEUSE o FHo] JAFHE Fololn wHyH 7t
tatA dojubs FololER wyAaFe A7IA] g o F7F Aot

Nas pow Az
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nyUATF AH F Ay Wl wE ryAaRw TH AT RS Yol 1Y)
gl AY Eed, FLEE FASY AAFEZH A4S AdsSit Add
6 wg]e sFel F=FZo self—drilling 2o »UA3F (Biomaterials Korea Inc.,

Seoul, Korea) 48 /W& 2¥sla, 2

to
krl
it
j|\
o
ol
2
n
z
iy}
=3
r
fllo
2
.
ol
2
=)
A
[>
fu
=il
N
(E
|
rII.
olo
o

L. AA my2aayw AY AFES 854% deow, AY W oE

3

ok

5 (%) non—drilling 94.1%, bur—drilling 93.8%, laser—drilling
66.7%oll e, 3 It EAA FAE UM (P <0.05).

2. 2%l EQ 3+ laser—drilling 15.9 Ncm, non—drilling 15.2 Ncm, bur—
drilling 10.5 Nem =22 ko] #1°™, bur—drilling i< YA o 1]
o etAl Sk (P < 0.05).

3. EE wellM weke A" A 7ME A2 #he UEhilY Bur—drilling 9

e 3FeN FM F 127 wEe FAE B 3

e} 6 FollA

N

2% bur—drilling 7°] non—drilling ol Hl& F2A A

Hir

[e)
= T8k

i

eI TP < 0.05).
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4. FRFES] AT, ARl Al wE BEE deld AR e
YEFR © ™ non—drilling ¥ laser—drilling 7 bur—drilling °l H]3}
oot =2 we WERATH(P < 0.05).

5. AA = WA ¥]&L non—drilling, laser—drilling, bur—drilling =°] 3 2.1}
EAACE FoTt Atol= /it

6. Bur—drilling A 12 Fol = JF Zole F7ksila, yWA &

A2tk Non—drilling w2 WA ol Bls #oA Al 2lol7t
a8k v (P < 0.05).
olel Aol A non—drilling WHOE AYP wYAIARF FelAM 12 FE<

FYHOE FAPL wolFeh dolAE ol§% pre-driling WHAH 1
getae weiste] WAz AMAS HA2HT £ Qv 97 wW 5 A7
molol & otk MAZE wUraF AF As zHPL A8 W o)
AFAE Peoln wge Hapl Aeas Tzt el Aot Hilonw
MUAaFe 47149 gl ot #7477k Bed Rew Azw,
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AAFSES] =, ATt ek, A&, 2009.

Aok, A, BT wZE vy AAFe] Gl wE Y Eeal v o

Z89: Stability of immediate loaded miniscrew implants according to force

levels, BAFES] =3, AAM|digw ojstd, A&, 2009

449 mAE UAAT AFFHs} A mAE A, varsts] =8, oA
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Abstract

Effects of pre-drilling affect the stability of orthodontic mini screw

in beagle dog

Jae Hong Yang

Department of Dental Science

The Graduate School, Yonsei University

(Directed by Professor Chung—Ju Hwang D.D.S., M.S.D., Ph.D.)

The main purpose of this study was to evaluate the stability of orthodontic
mini—screws according to methods of pre—drilling. Methods of orthodontic
mini—screw placement were divided into 3 groups (non—drilling, bur—drilling,
laser—drilling with Watelase MD). Mini—screws (Biomaterials Korea, Seoul,
Korea) were placed into buccal alveolar bone of the mandible in 6 beagle
dogs. Orthodontic forces (250 —300 gm) were applied during 12 weeks.
Insertion torque, periotest value were measured and after sacrifice of the
dogs, histomorphometrical analysis (bone implant contact, bon volume,

carter depth) was performed.
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The obtained results were as follows:

1. The overall success rate was 85.4%. The success rates according to
methods of placement were as follows; Non—drilling group was 94.1%,
bur—drilling group was 93.8% and laser—drilling group was 66.7%. There
were statistically significant differences between the three groups.

2. Insertion torque according to methods of placement were as follows;
Laser drilling group was 15.9 Ncm, non—drilling group was15.2 Ncm
and bur—drilling group was 10.5 Ncm. Insertion torque of bur—
drilling group showed significantly lower value compare with other
groups (P < 0.05).

3. The periotest values(PTV) were lowest on placement of mini—
screws in all groups. PTV of bur—drilling group was increased in 3
weeks, and showed flat values until 12 weeks. On 3, 6 weeks, bur—
drilling group showed significantly higher PTV compared with non—
drilling group (< 0.05).

4. Bone implant contact (BIC) values were decreased over time in all
groups. Bur—drilling group showed significantly lower BIC values
compared with other groups (£ < 0.05).

5. A significant difference was not observed in total bone volume. Bone
volume values were high in following order. Non-—drilling, laser—

drilling, bur—drilling.
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6. rater depth values were increased on 12 weeks in bur—drilling group
and were decreased in other groups. Crater depth values were
decreased significantly in non—drilling group compared with other

groups (P<0.05).

In this animal study laser—drilling group showed low success rate, non—
drilling group kept stably during 12 weeks. Considering rate of failure rate in
laser—drilling group, cooling methods is required to minimize thermal
degeneration of cortical bone. Therefore, the further investigation is
required to determine the biological stability (the prevention of thermal

degeneration) of mini—screw for orthodontic force.
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