CHE-PZLH B SR Vol 20, No. 2. 1996

Pulsed Nd:YAG do] A & ZALAE
w2 Aol &L=}

Adoietn Azos 2hRTe 24

Xt
I.M 2
. A & 2
mao A
v, &8 & DNE
V. 2

Maiman''o] 22 24| oA & 4HT F
2] 2] 8 Bofol| A 19649 Goldman® Hornby™
7} WA Aolel 4] #HolHE AL A
Asted A wpo Aol alo] A Abgel] e 7heAd
< AA sk
dold HIFL M dFE o F3] FE
AelE FToE Aobd BRlFe] A& gl
A o] H Abgol Be AFTF Wol o] FoiR| 1
pi=3

Arobdo] it golH ZAbe] Fzstel
8t a2 Kantola”’7} CO» glol A2 2183 4
o2 Hehd o 37&??154 wEotcky B3kl
o, Dederich '€ NdYAG dlo|AH & 2@
o] ‘ot Z*P?‘i u| Jolde] &€ AA
et A E He AS FAEAEn Ao B

Asle] Batd o Melcer’= CO» dlo] A7t
Aotd S AR A FZE w4 Qlvha it
Miserendino” & Ab#el w3 xjote] Z3o)
CO, Blo] A& xAMSte] 23 *‘O}é‘«l 2 7 2 %
A-S S, Stabholz =72 3mmSEA 2l
Aot ol o] A& ZAVslA 5]/em’e]l A °ﬂ
A foldo] &8 5101 AAFERDT 02)/cm
05)/cm” 18l3 1.0J/cm oM obFel d3g
n )7 gerhe AL Bt} Stabholz &
7} Shariati €% XeCl 308-nm #lo| A& &}
&39S o *o‘o}é.ol ol Abol| vho] ] x| of
JE AL aglm 2ASHA] Se W Aok
o] =&Ho e &“’" FARHA W A o 8
et Bttt

glolx 9} 2o FaaE o Fol WA a7
uj Fofl ol X o HMEEE Ho gt
AT wd Fasitt dol o x¢ef A TA
W3l Zach9t Cohen™Ve] A& 7127 dle
O 28e 5%} 35T Frhshd #4237
& A WHaE Holy 56T F71e &
Mg A ole] 15%7F AgE g dastel oF 11T
7b "9 X5 Hargdn Bastkeich Stern
=1 Adrian S, Seltzer £, White &' 18]
1 PowelS™ &k tigk 6 01’2}'94 R e
H)7pd Aol xRk dog|xm 11T ojitel
SxHsle A FHALE FuEoln Baskelth
White 572 948 ZcM #FE Aolae]

et



FAZE E4RFE A 2ERsE 2AE)
a1, At zbE Aopdel FAZ e A
pulsed Nd:YAG dlo]|A el 2AMAZY 53 o
o oy Fo] ASAE AFE AT
=¥sE dojyx Zervtn Bastach

ol 9} o] oA EAZ} AFZA BA&
d o tsle gt ATt o] Fo4A He
U B HE AN ZAMAE ] g Aot o] &
T¥ste] thE AT g AT Holrh wA A
e dold RIS A 8A] AHEste v E X
AL ZALA R W Adolde] 2ERlEE
4 vlwéte] x40l F&] 8 pulsed NdYAG @l
ol A o] Al 21E& AH7] fet] B AT E
Alg st ot

e B

Io. Xz 3 a2

1. Mz & AELRIA

rir

A ae AY, Aol BAlel Aohs
g 4AE 3Y olue Absket YiH
o] &3t HAH o= 09% Aeldd S

Ao ALE3E glo]A & pulsed Nd:YAG (

Sunrise Technologies Inc., U.S.A.)24 ZAMA]
ARRE = Ao AL 320 oY =&Y 2
CT-2000 9xg 2=A(CUSTOM Inc., US.A.
)& o] &3t

0.9% Azl g B8 AlHE gET7=
AZAZ F A= 30702 Al E-& 10ppse] 0.3
W, 0.5W, 0.8W, 1L.OW, 15W 281 20W <4
Aol wet 678 Fog Yol HZF, lmm, 2
mm, 3mm 1283 4mme| ZAMA A 22t 5
HA o] E AT #Hlol A ZAME AlH
< Ao Al Yo WA ohg th
Al AFFVNE AZEAZ Fol| ZALSITH AlA
B 254 7R A=E st fA 8
A&l 2P ZAE AHEsIA T

Le¥3E 3%, 6&, 9%, 12% 183 15%
Fo] 2T E V|23 dolHE FAlely] A
<549 2x7F A sHA e 7hA] Zlgd &
71540 et 258 &7] EEZ st XA}
T &9 AolE AHe] ZAME witiwol A
239 252 sttt
(&S|

-

S|

)

3. 8

o
Sl

ZAHAR S e 2= WEEge &
Asl7] Ylal ANOVAS o] &3t th.

J4e 4

mA H
Hol A 3237 24 o) Uehd L=

IR
Table 13} 2t} 03WE AEYPOZ ZASIA S

Table 1. Temperature changes according to lasing distance with lasing time of 3 seconds  (unit : TC)
~~-Distance Contact Imm Z2mm 3mm 4mm P

Energy

0.3W 3914 12203 1.3%0.1 1.3%05 09%0.3 ok

0.5W 6.1£1.0 21%02 22%07 21%04 1603 *k

0.8W 144146 36%13 30£05 26104 25107 %

1.OW 169+72 36*13 4309 26*05 34%09 *k

15W 200%65 222152 181*36 11.8£39 70%27 ok

2.0W 280*6.8 23552 182+84 12.3%+43 107£1.3 ok
The values are mean T standard deviation, ** @ p<0.01
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Table 2. Temperature changes according to lasing distance with lasing time of 6 seconds  {unit : C:

- Distance .

. . Contact Imm 2mm 3mm 4mm P

Energy "~
0.3W 691 0.8 2607 25104 27105 1.7+0.2 3%
oW 1261 19 43106 4712 39110 3504 ok
0.8W 234+ 54 76%13 59%02 56115 59106 %
1.OW 2811 9.7 94114 79%14 65%0.7 77%13 *x
1.OW 391115 38069 34729 242135 163149 ok
20W 56.0% 97 448*27 383130 30774 260195 ok

The values are mean t standard deviation, ** : p<0.01

Table 3. Temperature changes according to lasing distance with lasing time of 9 seconds unit @ C

‘ . DM %mce Contact Imm Zmm 3mm 4mm D

Energy ™.
0.3W 83+ 13 33107 31+02 33+06 23% 02 o
0.5W 166+ 1.2 57105 60+16 50109 49+ 07
0.8W 282t 71 100+18 78104 7412 76+ 07 ok
1.0W 3364 89 120+19 105%16 81%06 8O+ 44 ok
1OW 012137 482168 42231 31.0%33 237+ 22 ok
’()\\ 66,0137 546£8.0 4261126 391176 328116

lhc Y 1]ues are mean T standard deviation, ** : p<(0.0l

w 39C 2EWEE B, dmm EARA 2] oA BA (p<0.01). BlelHE 12237 AN Vel

E09C &£x93E B (p<0ool). 28z
0.5W, 08W Z18]aL 1.0Well A Imm, 2mm, 3mm
22l dmmE ZAPAE ] FohEel wet zhzt
S5 Aadte ddE BHYon 2EWElE 5
olallt} (p<0.01). HolA & 627 2ASHH
& uj G 2= 8lE Table 29 2t 0.3W
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27 2ARA el 2R Bl Table 33 2o}
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Holi, 05W, 0.8W, 1.0W, 15W 22l 20W
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3 e Bt (p<00l). 2WE HF FAA &=
31T 71 %L =83 E Baih
ZAPAZEEE AL AR 7L YA ST 2AMA L
7t Fvbel £ERsle Aste e BA
I EANZER 2AA R 7 AR e n 7"*}01]147‘1
7t ket 2ERItE SUksle e BEY

329



Table 4. Temperature changes according to lasing distance with lasing time of 12 seconds {unit : C)

X - Distance Contact Imm 2mm 3mm 4mm p

Energy
0.3W 87t 16 39x07 38+ 03 37+ 07 261 02 ok
0.5W 192+ 06 66106 68% 1.6 56% 1.3 56+ 0.7 *k
0.8W 307+ 82 115%19 88* 0.3 85% 14 87 05 o
1.OW 37.0% 94 144%20 11.8% 16 94t 04 116% 1.2 o
15W 5061128 537185 459+ 41 47t 36 217+ 32
20W 73.0%126 616194 479*121 4471121 379%153 ok

The values are mean T standard deviation, ** : p<0.01

Table 5. Temperature changes according to lasing distance with lasing time of 15 seconds  ‘unit © C)

e \Distance

. —~— Contact Imm 2mm 3mm 4mm p
Energy ™
0.3W 99+* 16 44+ 06 40* 02 4105 28% 03
0.5W 206+ 08 75% 06 75+ 1.8 61113 6.1 07 ok
0.8W 337 75 129+ 23 97+ 04 9.1%0.1 95* 05 Aok
1.OW 40.1%10.1 158% 20 129% 16 10.3£0.8 129+ 09 sk
1.5W 6591124 564t 87 52.3% 46 377140 308+ 30 ok
20W 81.1+ 95 66.1+10.2 516+13.1 482186 40.1x165 ok
The values are mean * standard deviation, ** : p<0.01
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ABSTRACT

Temperature Changes in Dentin upon Pulsed Nd:YAG lasing distance

Jae-Hyung Kim, D.D.S., Woo-Cheon Kee, D.D.S., M.S.D., Ph.D.

Department of Oral Medicine, College of Dentistry, Chonnam National University

In order to observe the influence of Pulsed Nd:YAG laser at its out-of-contact with dentin on tooth temperature,
we have applied pulsed Nd-YAG laser to 2mm thick dentin sample at a point of contact and from a distance of 1mm,
2mm, 3mm and 4mm with an energy of 0.3W, 0.5W, 0.8W, 1.0W, 1.5W and 2.0W. They were exposed to periods of
3 seconds, 6 seconds, 9 seconds, 12 seconds and 15 seconds respectively and measured temperature changes.

The results as follows;

1. When the time and the intensity of power were constant, the temperature changes on dentin of tooth depended
on the distance. The temperature increased when the laser intensity increased but two other conditions were
constant.

. At the point of contact, the temperature has risen over 5T regardless of intensity of the power or the time.
However, there was 5C fluctuation with 0.3W for 3 seconds treatment.

. The temperature change was less than 5C thermal change at the distance of lmm and 2mm respectively when
lased for 3 seconds, 6 seconds, 12 seconds and 15 seconds with 0.3W. Similar results were observed at 3 and 6
seconds treatment with 0.5W and at 3 seconds treatment with 0.8 and 1.0W respectively

4. It showed less than 5C thermal change when lased for 3 seconds, 6 seconds, 9 seconds, 12 seconds and 15 seconds

with 0.3W at the distance of 3mm and 4mm. The same results were seen in 3 seconds, 6 seconds and 9 seconds
treatment with 0.5W and in 3 seconds with 0.8W and 1.0W respectively

[y
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As we have seen the above, the results has indicated that pulsed Nd:YAG lasing at its off contact on dentin of
Zmm thickness will not cause irreversible changes if lasing intensity, lasing distance and lasing time are appropriate.
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