LHBt 2 A A=t SI ] Vol 25, No. 4, 2000

Nd:YAG #o|AZA7 XA E #etdd njx]e
g gkel] A3 FALAAET| A A AT

Agdetn A 2AuHL R R FRYARA A

3 B .ogal Ay

2 I

NE

- OIFIHA S A2
S

- N

4 E

A2

YEES

A

S=2HRA -

IL.M B

Az A0 ojstd FAge] o|ghe
Aokl =@ Wtdol ] AEERS 7 WEA
(endotoxin)®] &A17} GR1E vl gle.mwt? olel gt U
Egd odd Naw dotde mddae Haa
A gA° AF2Ae APNL F e ALY o]
Fo 48F 3T JAE 23,
FAg A H71-d 3l 228 4gL dE A%
olM XS] XTW RAL Wase Aoz gA 9
9. ool ZAsl] AR NFAgE WER
299 BE A2 AL AAs o ok Y
ol AZgHEol} 2EH7]F)E T AR
FEg o] g3l YBad odE ATHL A
g9 A A3 g o

ay old g ndA Ade X28dE §9 7|
AR Sero] g 2 2dd) BAE Ag, 24
WE27t 9448 AAYR] ga #2d me ohja}

Y osle] A 2o 2REe EoE(smear layer)
o] A He Aoz nusy o g o] =
& A¥2A 0 29 i TS VA AXE
EAT 424 dAAE FHstn A& B opel
V2 QzzAal TW Atold] BElE goEz
g3t Moo 2 A=A AL WHsie
Roz A Yoo oled Ao Aetsied A7
gelad 2 2L AASE S dfog
A ALY E Ae F AIUE 79 M citric
acid)'™#¥o| 1} ¢4k gl Egrte| FRPM o Heal
£ A7t A8 v gtk 28y RyanS(1984)2 &
TAden Helg oA 2 Xputg 2

- =28 o RN AEHFE Eadgh

38 Nakib5(1982)%2 X FA ol o|FHE A o}
A4 Ws4de Yty g go] AR R &
thi B8ty .2 Hughes®} Smales (1986)2'%. &
A2 8184 "WHH-§ B AFAH o8 Ao}
o] AW WELZ WA ZHA T EAgciy B
etk 233 Greenstein (199202 X34 o)
o] #g Xo}9] AL AW WEL7F YA o) 7
o] AT glrhs AN RGA S FAxEs) A
Adte AL 2 asicla gt

o] ATES AFdnd Wy AFHAR of
e Aote] A9 WEIAOZ MR} BA
&+ e 20723 AFEE 843 e ou
S ol &8l A TH YE4E A Ao} 3}
A%, 2 e YR et e &S HA g
& 5 glojof &9, T§ X 2Hd ETEE 1A
gfotok & Bk o}, X 5ol 2 L XA
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golol frtn AtRE ) o]E & AHYAN E wf 1A
HQl g e 5o 7AH pde Hgde] Y
a3 gol AMAH U AJolEAZ R
2 F B2 GYE oF AU AT zEES
Y71A € AdAe] en g ol gL 717 A
T8 s 59 £EE B A gAY 5 e ¢
o] A, Hgxojo & Aoz AlgHT)

HZ ol et dgozA AFFZ|0] HA
B7lel] AR ATHES PAE7]) A3 R FH
0|37 Fole] AZH NdYAGH A E HL3dln
A e AR ojfd #9°P® Z Tanigt
Kawada(1987)%%= X2 Al#d] NdYAGH A&
28 W, ZAMATZE 12 ~3%9] FANA B4 &4
08 ZARte] xEEo] ARFCR AAHNUFE
Bustgon Myer(1991)™E NdYAGH A9 &
2AMe B X 28Ygate] e o8 X X
Mg Bty foldtn AR AAsAYL @
FE3 v} 9ok £3 Tseng 519912 o] A7}
A4S AAseH "eg 7 FERABFE @A
2N 2 glokn Bnatgen, ltoE(1993)% e
228 2E A|&3l3 NdYAGH o A& &8 20W,
ZAZE 052 ~329 2HALE 2AF F TS
AA FdE& AAE| A Aoz FE A A2g
e Aedtn FAMdeE AEd AN wE
FotA &g g7t HolAAle ggeu EUdol
Ao 2 AAHNSE Budsct 28 A F4
ol o]BE Aole] ATHAXFHe Yo 3
ZH9l| Nd:YAGHEIC| X & ZAbetaa} ke A9
ol & AEEL NdYAGHIA Y ZAIZACZA
H A & A7 59 22 oAU ALREE F
o2 oty X4 3 X F2Hd 2 4
E4E 208 £ A7) Wi JYHeE L3
o EA17} Q& BE ole}, 488 #olAdux Y
To gt A4 =57}t AAIHA gol A 52 e
ol #g Aole] AZTHAA et d@es XIH
o NEYAGH | A & ZAMe = Qo] AnAER &
371 e v & Aoz Almdd,

wEhA Az ol Aol Feksied XA fe
ol #HH A ofe] ATHAX ] glo] WHAH AZE
e} 2397|o] ) 59 FuE Bk A
oA X ode] Nd:YAGHE eI A& =AM 448 3%
AZHE AotdA A4S B glo] T8 JAQY
Ake] sl AR Webd el HEF A A opr|H
7 Fe gAY AR LAY 440 s
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NZARE A7) A3, X FEE R TAE X
oliE NAF Wetde 29 % YT YA A
Zate] 1 HHd 4 1,064mme] B4 f-A R4 9
Y g NdYAGHCIAE IR A0 8 2AH &
% %, Wobd EATze) Wak P wAA BYol
A FAAAARAA oz B, B4 o1 A o
A9 AAL Ao Baste upolu).

I. AL 3 e
1. HOIM Al K&

AF2AE v o SAR Ko} 7hE A vpr
% A F 450 sl AA 127, &7 1271,
A 1270 & 36709] Rleolg HAste, 24 7o A
A 3N, &7A I, B Pt TRHEE & 4)
(Group I, I, I, V)2 & &3 th(Table 1). 4
A 7HEH) Group I9] A4 2 AJoke] 294 4
BE xolgadiston 123 Group II, I, VS
7ASde 2t Aote] Wty H7A e lun~2m e
AARE £ 2 Low Speed Diamond Wheel
Saw(SBT, South Bay Technology, US.A)E °] &,
1.0mn£0.2mme] FA R Adsie] wiorgo] X3 A
FHe ARt AP AFE P49 A
R AAE AASY] 98 getd AldHE 05 M
ethylene diamine tetraacetic acid (EDTA, pH=74)Z
283 ¥ T TR, A on, Add A
42 W 71X A#EsAE A 8 002 %
thymol solutionol] R &1t}

2. Nd:YAGZHOIXN Z=AF

o Wobd AgA e 43 1,064mm, H A A&
AZE 120ps, FAH27 320mel A3 NAEYAGH)
o] (Sunrise Technologies, Fremont, CA, USA)&
o]-8&3t] Table 19} Zo] T HA 10HzoA
Zt M E HolAE 2ABE &, & V1T A
A 7} Group I # Group 2] 7% do) 434
FLEE Webd R AR HEF A 12 F
o o] $&x] %5, 18] 31 Group M Group Ve 73
A #HolARHFEGS Wdd HEHA Ao
A& 5 2% 3m~4me] £x2 1% T FARS
utel @ Rol| FEH LR @A o|FEHA 2AS
vt =3 Group 1% Group D9 A% 7 |W4-&
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Table 1. Distribution of specimens and lasing condltions by experimental groups

Lasing Conditions
Application Modes Er;:ergy Output Power (W),
Number of Fiber nergy Per P.ulse (m]),
Experimental | Tooth of Energy Density (J/cr)
Groups Site Specimens Air Spray A B C D
(N=36) | Stationary | Moving LOW 05W 04W 0.3W
Mode Mode 100m] 50m]J 40mJ 30mJ
124])/cat 62)/cut 50)/eit 31/t
Anteriors 3
Group 1 Premolars 3 + - - Group 1A { Group IB | Group IC | Group ID
Molars 3
Anteriors 3
Group I Premolars 3 + — + Group A | Group IB | Group OC | Group IID
Molars 3
Anteriors 3
Group I Premolars 3 - + - Group A | Group B | Group MC | Group IID
Molars 3
Anteriors 3
Group IV Premolars 3 - + + Group IVA | Group IVB | Group IVC | Group VD
Molars 3

Rernarks : All samples of experimental groups were irradiated under same conditions in fiber diameter of 320mm, pulse per

second of 10 Hz and exposure time of 1 second.

7¥8HA] &2 A, 18] a1 Group 119} Group VY] -
A& 3719 4-E 7ksbaA A Y. 28 2 9
obd AlgH vt} YA glo) A ojid &) (m]/pulse) [;
ol AN LE(J/er)) P& 10W/10Hz (100m]/
pulse; 124J/c)ol X5 A 2-8ted Azl 05W/10Hz
(50m]/pulse; 62]/crt), 0.4W/10Hz (40mJ/pulse; 50]/
crt), 0.3W/10Hz (30m]J/pulse; 37]/cr)8] FE0.2 7+
A2ATAAN HolAE AR LY, TY RULE
g 334 Algsi T

8. =AEAR0IEY &

NdYAGHE 0| A7} 278 2 ZAHE 2 4@ 79 A
735 vkl Ag¥e] ois] lon Sputter(Model
E-1010, Hitachi, Japan)& ©|&3}9 platinum
coatingS A& F, FARAAAY 7 (Model X~650,

Hitachi, Japan)< ©]-&-8t] 2735 Wehd E 9 v
A4 s FiE B

m. el
NAYAGH | A7} ZAHE X735 Wity A dHA
Wobd FHe nlA 724 W3 e FAAAR
g o] &dle ZAlZAWE BAY 2 g
Ze 2AE A9t
1. X8 SiOrE BHH A AL
L1 glolA B REeE Wohd Ede] HEF A 1

2 < o|FEA ¢1 F7EAE kA gL
AA HolAE AN F (Group 1)
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5 2080 N3Y

111 827 oAy ( #lo]A AL )
10W/10Hz (100m]/pulse; 124]/ci)9] 7%
(Group IA)

HolA7t A8 NAF #etyd AN Group
I[BY A5l vlg) 21 Z4A o Haska, dol7}t
o Qo] AolAFE XET B3l 2y dERY
7} BFEHY o, FEF Y v AAQ D, v
o] dRoA HuA Huig o] RY Fv £
539 §717F #A=ArHFig. 1A).

112 B2 FolAA ( oA AER)
05W/10Hz (50mJ/pulse; 62J/cm)e] 7%
(Group IB)

go|A 7l A28 X7AF wetd ®HA Group
1Ce| Z$-ol ¥&) 1 AA 7} o BE3L, dol7t o
ol A9 ety A FoA Wdo] BYF B3l
Hofe) $ERS 7L BEEHR oW, EF-F 9 gt
AAH 2 v wA wjnya §8EH A 3
TZ2E Yepd e, oA &< 5y g7 #
FE A cHFig. 1B).

113 #27 golAeA] ( delAquAdE)
04W/10Hz  (40mJ/pulse; 50J/ct)®] 7%
(Group 1C)

#olA 7t AgE AR Webd EHIA Group
1D 7% Bl& 1 AA o Bastn, dojst
o] don, ¥do] di $rdE FEFSV FFEKA
I, FEFee vgte vad vuys &89 v
# PAFE2E JeldohFig. 10).

114 827 go|AdR] ( #olA X EE)
03W/10Hz (30mJ/pulse; 37)/c)el 7%
(Group 1ID)

#olA 7t A&d X7AF N A 1 AA
7 o BEREE, dojr &on, ¥do] Hgg
g A7 FEE D, FERY S v odd &
8 A% FAT2E JeoHFig. 1D).

2. XZ2 SOt &t AISHO| AL

2.1 Fo)A B FIerS WA o] HEF A 1
& U ol FA gk F71EZE s
o|AE ZAME T (Group II)

211 "2 dol|HuA ( #HolAduAERE)

1L.O0W/10Hz (100mJ/pulse; 124J/cr)el A%
(Group IIA)
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HolA7t ALd NAF Wtd FEAAM Group
OBe} Ao ¥3 2 AA7 | 93z, |z}
1 Zo] JoldFg ¥ A5 B3 2y &
E57F A oH, FEFH v ALY
(Fig. 2A).

212 27 FHo)AIR G BolAANAR D)
05W/10Hz  (50m]/pulse; 62)/cr)e]  73%-
(Group IIB)

#olA7t A8 NAF wWetd EHAA Group
OCe] 7Z-¢ol vja) L Fol7} vha A& FEFHI}
#FER e, FEFI ] vid AAH o2 v A
o 128 9 H(Fig. 2B).

213 827 #HolAqHR ( HojANIAALE)
04W/10Hz (40m]J/pulse; 50J/er)®] 7%
(Group 1IC)

#olA7t 488 NAF Hd EANA Group
OD9 75 vla) 1 AA7 ok B3 &2 g5
271 B2 ckFig. 20).

214 2% oAU A ( delANYALR)
03W/10Hz (30m]J/pulse; 37]/er)e] ZA$
(Group 1IID)

#olA7t A48 AAE vdde AAHoR nf
+ vk Fxe] FHRF el Adle] #AHJUCH
(Fig. 2D).

22 Fol AR AEE Wotd Bl HEF A 2
F 3m~4me £22 1% B¢ FHE e &
EA LA %A ol EdaA F1Y¥z-E 71eHA
& A HolAE =AM T (Group M)

221 2% #olAqUA ( deo|AANIALR)
10W/10Hz (100m]/pulse; 124]/ci)e} 4%
(Group TMA)

#o|A7F AE&H XA Wetd FHAAM Group
MBe] Ao vl3)] Zoj7t o FAo] A wetd A
oA 37 Reke FEFA/ HFEHAUKFg.
3A). ey BEHsElY] A= AAFSR Group
oAl 7ol H|3] n|etatsich.

222 27 #olAqA ( delAAIALR)
05W/10Hz (50mJ/pulse; 62]/cr)®] A%
(Group IIB)

geo|A7l g8 AL detd FHdA Group
mcel 7o vls) 2 A7 thah o £33 s
G- =571 B A (Fig. 3B). 28k EHW
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3l9] Axe AXACZ Group B2 759 v

] 5k .

223 H27 golAdA ( HolAqUALE)
04W/10Hz (40mJ/pulse; 50J/cr)e] A5-
(Group MC)

go| A7 A48 XAY Wkl FHAA HA A

o2 Group MDY 7349} A2 AAMG =2 ¥4

ZA 9] Aol #AHYe Group ICY 750

v e 2 Axr) v okat et (Fig. 3C).

224 27 HolAdA] (; #o]ANAALE)
03W/10Hz (30mJ/pulse; 37J/cit)®l 7%
(Group IID)

oAzt ALy ANAY WA AAFoR

Group ODe vl&l Ae FA1 A2 EHZEA ]

a4l #FHAHFig. 3D).

23 Ao A B FEEE ot FH HES A =
9 3m~4me $Z 2 13 ¢ THS w5
BRLHA G olFstaA WAL 71 Al
o)A & ZAFG T (Group V)

231 929 #olAdquA ( do|AAuAEE)
1.OW/10Hz (100mJ/pulse; 124)/crf)® 7%
(Group IVA)

#olA7t AL AR Wbl FEHANA Group
VB 7% Hj#) 2ol7}b o] Zo A9 ekl A
FoN A Lol FAHAT (Fig. 4A). 23 &
WHizle] A AAHOE Group A 2 Group
MA2 7%l Hl& = stet.

232 2% YolAdgz] (; #HelAdUALRE)
05W/10Hz (50mJ/pulse; 62J/cit)®] -
(Group IVB)

go|A 7t A8E 7% Wetd EHAA Group
VCe Aol vl8) 2 AA7F thd o EEF ¢

E297F #3599 Fig. 4B). ¥y EHAE 8L
ATy AAFCZ Group IIB B Group IBY 4%
o )& vefatct.

233 2% golAduA] ( #HelAdHALE)
04W/10Hz (40mJ/pulse; 50J/ci)®] A5
(Group IVC)

glo|A 7t A-&E 735 Wetd FHAA Group
VD8] 7§ vis) 1 A7} chi EH3 S &
E297 #3H9 2y Group IC ¥ Group MCE
3o e 2 Axr) o 3K cHFig. 40).

234 23 HolANAA] ( Blo|ANIYALE)
03W/10Hz (30m]J/pulse; 37)/ci)®] A%
(Group VD)

dolA7t ALd XAY wWotdelx nAg o
ojgloll & BHXZ 9] A4do] A #AHA gsith

(Fig. 4D).

V. &2 3 &

1835 A& @mZew gax wiohd L et
FAANN A Fed 2P d&Eed o1 F
Ae BAEA Wetd(acellular cementum)d 3¢
ot W FAA NN 20m~50m FEZ 77 g,
A z@A Ade R@des AFHAE o
gE ool ATH ALY AL THE HEs)
T e s wotde] AAE Hivke AL Bbs
SR, B3] gFe A7 wobdo] ¢Ad By BB
Ao BIAR AR &4 Aopd Rzt
Zo] Verd 7FsA o] o) Erh =3 AAHA A3
g9 oA B 714 7|AH XAt
X agdgo] AYsed, ol AN ALds
X Z2gdgo] vEAoz AgE A¢ Wetde A
Ae B7HSIER ojd WE &34 AR Aol
A 2] Zo) Vg 7HeAd £ woh 39 A 5F
Boj o]ghE A|ole] ATAAX ] o] WEEFH
2 ulgE§ A28 B 8 AgEe 289
7178 o83 71AF S WYE S ARIA A
Asted SUA ARR FolAAZRlg T 3
2¢ ATHE oY FHeAol & wak ohy g, ]
oo 2AYPe] maag Iy a water spray
o g8 =% e 1 vyES ABHY F
71502 HAA & 75 EoRZ o FA
AL 2T+ e Feo] A, ALHojok & A
o2 AlRHT

Hh2 o] #§h Aol A AT X FH g o] $E X
ote] A% nAA x2gEsoi}t &7 TFol 4
59 ZN1AA el o g wetde] HEd AAYG =
T30 YL WY 5 e Bxpus dfez
A A FA g o]@ 2 ZHA NAYAGH A E A
$ataa} s AR} o) flA G, olE g Al
EE& NdYAGH o)A Eit, 24, 2278,
z2AAA Bo 2AANE o] &3tq¥ 2w
g, A4, US4, 98 € AASAY ATH S
TzA o2 WAL P TAE F1 Yo}
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Nd:YAGH 0] A 9] ZALZA L 2A BL A7 ¢ &5
& HolANALLE A Lo as Wbl x4
o €44 &3¢ 2498 & 7 Wi YAHe=s
A gated ZA7F dvkx AlRE wEty X5
ol o]gHel Aole] XZAAA glo] AR ]
SgEo|\} 2E&H7|Folg 5o 7AF FEE B
#3te AL X 2Ho NdYAGEIO|A & ZAME
73S, AR Wetd e Rxd A A} o HA Ge
Az g A4229 4L S Fasitda A
g5o] old] B J|2ABE A7) 8 £ AT E
A3t

Radvar5(1995)¢ ]old) e}t glo] Ao tjg 7+
T4 =7}t GEE AF s e, ol Aol we}
A 24 F4E So] taa 14 ue HeolAd
219 {4 A7t TS 27 fFoleln Bushy
o}, WA B AT o) § AL Taisie] et
A ARH ARS A3 2o} AAA ol AolE A
ZZF] o|gElo] AlgozRE HARY AR, 2T
A B R 7hEd AR uRE BE AR &
A Zo] glon] wmA M2yt FLH Aotz AFst
Aot

£ Aol X35 Webdo] IPE AFHE F
G AEA G A F EF2 AFQAE, of
£ NA&YAGH| o] A 2414 S0 9§ weta g vl
A72A {g e 2o g2, 5o gAge
2 #Ad) gl

£ dAFoA wekd AEH 2AALE 42
Nd:YAGH o|AY Ha% A&ATL 120usE v $-
et oA Y FHe WA AF771e 7 FAIE
&gl £Eoz /1EE 240 W4 £ e
NS 4PN AR e 29 BYUa T
£y A Xpe] dF &4 BT 4+ 3l
&g Aug®,

Morlock 51992 & x]2®| NdYAGE |AE
ZAbste] Ao} 24L& A AA daMe
glo|A B fre] dke] X Mg AH A
Zglojok vt St B AFIME o3P H L
neiste Webd Fde] ol AFHFLES A3
o #Ho|AE ZAlEIGon, T3 HolAdiR Y 3
Z A4 oo g AE vlm A7) 49 4
A BN REES A& A oF8A &3, a1
BEY A 27 3w~ 4me] SEZ o|FIHA #o]
A& 2L

T8 o7t A Yoty FHAAN $H o
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2 dgE Ao it dol g WA g1
of wt& Weotd FwHdA Y mAFzA Hal e
vln BAE7] A8, 94 1,064me] NaYAGHE 01 A
9 7% BN FFgol ¥ HE nd®, WzA
AR F71E AMEEl AR AR E 37
YZHA B & 7181, adln 48 AdETdE #
NAYAAHE & 78R &2 A oA S AT

2 A =g Wobd AEY nlo}t A o]
ANIAE 1.0W/10Hz (100m]/pulse)olj A B8] A}z
st} golH & zABIAEH, °ls ¥2¥ NAYAG
glo|A g o83l ZI|Xol-2lFel oY AA
(EE)Z AAT A4S 227 Fo)AHAUAE B4
1.0W/10Hz (100mJ/pulse)® A% & White5™9] &
TR Ao & U] dFA T pE Aol
t} o]ojAl 2 AT ot Ldo] oF7|H A
o1 ©@x] Wetd el Asglyto] ol & £F & 94
FEY 427 HolAdUAE dnz 1 Al &
¢l 05W/10Hz (50m]/pulse), Z8lil 04W/10Hz
(40m]J/pulse), 0.3W/10Hz (30mJ/pulse)®] FEL2
Azt AAEATEA FolHE AR, ojHE |
A% deolAddA  1.0W/10Hz (100m]/pulse),
05W/10Hz (50mJ/pulse), 0.4W/10Hz (40m]/pulse),
0.3W/10Hz (30mJ/pulse)E #4374 320mst A}
Azt 128 2838t Ble] AU YEE $AHE 7
%0 Zkz2} 124)/cw, 62]/cxt, 50)/cni, 37]/cel S ZH Tk,

2 A+Z2ARE 2464, Growp I, I, I, V &
Folla] AFHor XAR vy FHd HEH g
o| A UA A =7} 37) /el A% #o)A 7} 248
ozl 19)9| Aol 743 nleketA Vel 2§ A
734 Wotd Fdd A48 HolANUNEEN B
U AfoE WAH R Group IVOIA oA 7}
289 Webd Mol Aol 71 vl eksiAl Ve
om E3] Group VAAE #lojA W2 =7} 37)/
ard) A A 7E olefole WA FHEA 9
Aol A9 YehiA gt} o2 w]Fo] Ho}
Group Vel g == 2AlzZ10 9] #o]A 1)
Adx 377t AA wotAe] oy HAY
Nd:YAG#H o] A ZAMA] Wit o] 448 of7)8iR] g
3 @A wietA el A o) & £ F &, A
F9o AP0 H Aog Algdd,

upebr] X FZ ol o] g X ole] ATHA RS
o) d@o g X2 BAE NdYAGH A E %
AMNAEEE S, XA Wetde] #23 AAR Qg
A Aol AR A Fe] HA-S dEtn $ukE



Nd:YAGEIO|MZAZ} X|Z2 WA D)X= G&o B8 FANAIEOEE o7

ol A4e) B3 £4E oplekA %7] AaE #e)
AR RLES vkl T HE8 A 2% 3m~
dme] &x2 THE ue 3 2o FEALHA ¢
A olEdhaAA F71H4E Mg A, glo]Adix g
5E 37/ oY 2ALR HAH st HoAE 2
Algte] vpgAlg Aoz AlgrEch

B Aol AAIE o2t 39 oA A
A5 A FA S ojgE x| ole] AZTHUANA
Adgo g xZHe| NAYAGH O|HE ZA e AotE
o @ AFE Do) ALH Ho| AR 423} 1]
ki A L R K B ) B e e R R =R b
ZlelE Fel@ do] sivkn AtRE Y, tAF o2 &
#E AgrEe ddA HEE ol AR E
e B Aoz AsHcl &, AEe A
AFP P 22H Wetdd d NAYAGH ol
A ZAZACZA YAHLT v|zd B A
o B FolAdUALYEE 47 Ao Al
A= S

dutE o7 AJqlel wetaAe of 45~50 %9 7]
g, agla o 50~ 55 %9 #/1Ed sREeE A
o] i 1 Jled Brl8e E Qadgo R
TAE fen, O ¥AFEE YEE, 4o 7
Z23 9 o] FA1 g Mot} FH 78
FE AR 9AF FAhFFo ) B A7)
A NEYAGH o] A& &of o & Wefd BHe] v|A
22 37t #FE A, NEYAGH 0] A4 & 2]
g Wekd ge] mlaRa Wit #3) Peck®
1967 glo| A & o &) Z7)ole Wt §A
of Ee]4 Wyl dojvn & 384 WEs)
dolubr 4telQldl Y AgAe) JENSE A2
B0 g4dozH oyl 3}

9 Morlock5(1992)* ¢ Nd:YAGH 0] A 7} A
H AR g5 Ao B3 g4, 3849 &
3 193 F9 WS Jehddn Rasigc &,
Fo|A 7t Aol ZAMH O] F5E ouA Y] g
2 42 Ao gHolHst 2AME A2HY €3
W3 fxdtn, ol g I Wale X 84
o] Tt f71Ed0] Zgstn J9d o FE
Ao H)go] Z+AasA Hel, A3 oY F7])9) 718
2 Q& NTHAAMY o, 29, @3}, BT Fol
Z¥gda Ak 23 f71849] 7189 7bA
7F wEAGZEE A Akl @Al o] ueht
T FEAY &84 Anysz dd T B By
o] FEEol FAHHEDm dgrt B dPdyE

Morlock5(1992)*0] Rm@ x| 2®e] Ws 43
HA e, )8 ¥k golAduiAdert wgg
£ uvjekstAl gt mebd ol Aoy dxst
=4 2AME Sl W @359t 94
o, o] & QI3 Az A5 Fo] Wats AR AR
el

2 A7 FZE NEYAGH o A ZA}ol 2% o
otd o] 723 Wshe NOYAGH oA %] #d
A 2 B5eA 240 % Do) 7)Q18 Rz AEF
o, o]2j 3 B PR Wl 31EE 249 W3E
#4g Qo2 Asdn® * ¥ g% ol 84
F49 wWigle] @] Fourier Transform Infrared
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~ABSTRACT-

A Scanning Electron Microscopic Study on the Effect of Nd:YAG Laser Irradiation on the
Cervical Cementum

Bok Choi', D.D.S., M.S.D.. Jeong-Yeon Lee', D.D.S.. M.S.D.. Keum-back Shin'?, D.D.S.. M.S.D.. Ph.D.

Department o Oral Medicinel, College of Dentistry and Institution of Oral Biosciencez,
Chonbuk National University

In order to obtain the basic data concemning the optimal lasing conditions in using Nd'YAG laser as an adjunctive
modality of periodontal therapy of root planing without irreversible structural deterioration of cervical cementum, the
author selected 36 human teeth having no cervical abrasion and caries (; 12 anteriors, 12 premolars, 12 molars) extracted
due to periodontal diseases, and divided them into 4 groups as Group I, II, Il and IV (; each group of 3 anteriors, 3
premolars, 3 molars), and prepared a cementum specimen with thickness of 1.0mp10.2m sectioned longitudinally at the
middle of mesio-distal thickness (; Group I) or horizontally at 1mm~2mm below the cemento-enamel junction (; Group II,
I, V) from each tooth of each group by low speed diamond wheel saw, and treated them with 0.5 M ethylene diamine
tetraacetic acid ; EDTA, pH=7.4) for 2 minutes for elimination of remnants during tooth-sectioning.

And the author applied the laser energy from a fiberoptic delivered, free running, pulsed Nd:YAG laser (; wavelength
1064nm, pulse duration 120 xsec, fiber diameter 320im) to cementum surfaces in triplicates of one experiment under the
following lasing conditions:

1. stationary mode of fiber in contact to cementum surfaces without air-spray (; Group I )/with air-spray  Group II),

2. unidirectional moving mode of fiber in contact to cementum surfaces under speed of 3mn~4mn/sec without air-spray
(; Group IM)/with air-spray (; Group IV),

3. energy per pulse (mJ/pulse) [; energy density (J/cr)] in order of 1.0W/10Hz (100m]/pulse); 124)/cxf, 05W/10Hz
(50m]/pulse); 62]/cti, 0.4W/10Hz (40m]/pulse); 50)/ctt, 0.3W/10Hz (30m]J/pulse); 37)/cri,

4. exposure time of 1 second. And the author applied the platinum coating on surfaces of cementumn specimens, and
evaluated the characteristics of ultrastructural change on surfaces of cementum using the scanning electron microscopy.

In general the ultrastructural loss of cervical cementum irradiated under the same lasing condition of laser energy
density occurred least in specimens of Group IV. And especially, the ultrastructural loss of cervical cementum irradiated
under the laser energy density of 37)/crf almost did not occur in specimens of Group IV. Therefore, it is considered that
the pulsed Nd:YAG laser should be applied with the lasing conditions of unidirectional moving mode of fiber in contact
to cementum surfaces under speed of 3mm~4mn/sec with air-spray and of laser energy density within 37]/cr’ as an
adjunctive modality of periodontal therapy of root planing without irreversible structural deterioration of cervical
cementum.

Key Words : Nd'YAG Laser, Cervical Cementum, SEM
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The scanning electron microscoplc feature of the cervical cementum irradiated by the puised Nd:YAG
laser with 100mJ/pulse : A well-defined bordered. fairly deep-to-dentin, oval crater-like depression
with large lava-llke elevations on the melted rough bottom can be seen(~). (Fig. 1A: x250)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
laser with 50mJd/pulse @ A well-defined bordered, sharp-margined, fairly deep, aval crater-like
depression with small lava-like elevations on the melted-microsleved bottom can be seen(<). (Fig. 1B.
x260)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
laser with 40mJ/pulse : A well-defined bordered. partially slevated-margined, moderately deep, oval
crater-ike depression with the melfed-microsieved smooth bottom can be seen(—). (Fig. 1C; x250)
The scanning electron microscopic feature of the cervical cementum irradlated by the pulsed Nd:YAG
laser with 30mJ/pulse : A moderately lll-defined bordered, smooth-margined. shallow, oval depression
with the melted-microsieved bottom can be seen(+). (Fig. 1D:x250)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
laser with 100mJ/pulse : A well-defined bordered, fairly desep-to-dentin, crater-like depression with the
melted rough bottom can be seen(—). (Flg. 2A; x220)

The scanning electron microscopic feature of the cervical camentum irradiated by the pulsed Nd:YAG
laser with 50mJ/pulse : A moderately well-defined bordered. smooth-margined. shallow depression
with the melted smooth bottom can be seen(—). (Fig. 2B: x100)

The scanning electron microscopic feature of the cervical cementum Irradiated by the pulsed Nd:YAG
laser with 40mJ/pulse @ A moderately ill-defined bordered, smooth-margined, shallow depression with
the rough bottom can be seen(—). (Flg. 2C; x200)

The scanning electron microscoplc feature of the cervical cementum Irradiated by the pulsed Nd:YAG
laser with 30mJ/pulse : An ill-defined bordered, smooth-margined, very shallow depression with the
rough bottom can be seen(+—). (Fig. 20: x120)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
laser with 100mJ/pulse : A well-defined bordered, fairly deep. Irregular-margined crater-like
depression with the rough bottom can be seen(—), (Fig. 3A: x300)

The scanning electron microscopic feature of the cervical cementum irradiated by the puised Nd:.YAG
laser with 50mJ/pulse @ A moderately weli-defined bordered, smooth-margined, shallow, oval
depression with the melted-microsieved bottom can be seen(—). (Fig. 3B: x200)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
laser with 40mJ/pulse : A moderately ill-defined bordered. smooth-margined. shallow, oval depresslon
with the melted bottom can be seen(~). (Fig. 3C: x300)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
lagser with 30mJ/pulse : An ill-defined bordered, smooth-margined. very shallow, oval depression with
the melted smooth bottom can be seen(+). (Fig. 3D: x280)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
laser with 100mJ/pulse : A well-defined bordered, falrly deep. irregular-margined depression with the
melted rough bottom can be seen(+). (Fig. 4A: x300)

The scanning electron microscopic feature of the cervical cementum irradiated by the pulsed Nd:YAG
faser with 50mJ/pulse : A moderately well-defined bordered. smooth-margined. shallow depression
with the melted smooth bottom can be seen(+). (Fig. 4B: x150)

The scanning electron microscoplc feature of the cervical cementum irradiated by the puised Nd:YAG
laser with 40mJ/pulse : An lll-defined bordered, smooth-margined, very shallow depression with the
smooth bottom can be seen(«). (Fig. 4C: x100)

The scanning electron microscoplc feature of the cervical cementum irradlated by the pulsed Nd:YAG
laser with 30mJ/pulse : Smooth surface with fine cracks of the cementum can be seen(~). (Fig. 4D:
x100)
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