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AL Y&
500mg capsuleS 5ml
A%doz Axol &
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Add ZEE F Nd:YAG # o] A
(German Dental Laser, Fotona Twinlight)2]
optical fiber(27 320um)E& AWHel] ZHzto =z
Smm "oA fFAstE FBAY A

(10pps) & &+ =2ZH(sweeping motion) &

o

% 3027 dolAE ZAEAL, ol 543
97} HEsA FRRAL 94 FES W)

2% AWl $HoT §AFL 12 AW
o] mm THAYE IAS olFEHERE 13
Bttt EYAold wWE WHIE A}
I A 1W(100mJ/pulse), 1.5W(150mJ/pulse),
2W (200mJ/pulse), 3W(300mJ /pulse) A}
0% BF3Y

(3) FARMALSD| AN 2E
FARAARA A FFS A& 2%
glutaraldehyde(0. 1 M cadodylate €+%<, pH

T4)E AHEEte]l 4CHA 2447 B 1T
F oY 9B DAL AHE sk (50%,



60%, 70%, 80%, 90%, 100%) 438t YA
A Ax7IE ol&std HAxAZ £ ion

sputting coaterg ©]£3}¢] gold palladium® 2
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=9

(1) X3 25 =5

Uz 30719 Xolo] H-fleS o] &3] 23
S 753 J3l & copper-constantan thermocouplesZ
Aol AYBt 36~37CE 23 water
bath‘ﬂ"ﬂ 2okg AAZATIEH olwf Ao
E9olA HolA dUAd =EEEE X|ol=
T8 o2 9 XA 7t thermocouplesS
thermometerd] A A3 64K =2zt

1.5W(150mJ /pulse).

1W (100mJ/pulse),

2W (200mJ/pulse), 3W (300mJ/pulse), 4W

(400mJ/pulse) &2 #Ho|AHE 30%7F ZA}
T ¥HsE 71Esth

=go
==
PE P EE 2

el

texture 2

E 1 Number of exposed dentinal tubules per unit area(100.m?2)

LA}

5+

2. ¥4k HE2EALO|

6)

2SR AHAF F

dotd Wl thFst A
oA to] AFAFATHIHE 3
ol collagen fibrilsS H
NI oH FEoME FAF
of e el Ao l;lﬂﬂ
(Z¥ 5, 6). &9 HHF(100um?)
oA #e] = Table 1914 A& 31408870
2 1W, 15W #lo]A Al HlsiA Bk
AR 15W o)A AL IE Fo8 AfolE
Ho|x] ¥SkA 2W, 3W #o]A ZAlZd H
M= dAF] AJAHPL0.001).

>
Z

AF

T3

w2

3. #o|N =AIZ (O™ 7~3% 24)
golA ZALE Hetdoz HAA & FUt
HdZE A= IW Z*} M= BF97F A
L5W ZARFAA &= SHA 02 ALl 4
T Ao 2W oo IAlFAAM =
AT 2-570 B EA e

Group

Number of dentinal tubules

T.C
Laser Irradiation(1W, 100mJ/pulse)
1.5W, 150mJ/pulse)

(
(
(2W, 200mJ/pulse)
Laser Irradiation(3W, 300mJ/pulse)

Laser Irradiation
Laser Irradiation

3.1£0.88
22+092*
29+057
47067
5.7£1.06%*

N=10 (Mean*SD)

* ¢ Significantly different when compared with T. C group(P<0.05).

** . Significantly different when compared with T. C group(P<0.001).
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E 2 Intra-pulpal temperature rise(’C) during laser irradiation. (mdJ/pulse=energy per pulse)

Watt mJ/pulse Time(s) Temp Rise('C £S.D)
1 100 30 2231071
15 150 30 3.05+048
200 30 435061
3 300 30 7.03+1.39
4 400 30 9.75+0.84
12 [
10 ™
O 8r
3
&
(0]
g of
[
o}
o
2 L
0 1 1 1 1 1 1 ]
10 3.0 4.0
Power(W)

12l 25 Intra-pulpal temperature rise increases as a function of power during laser iradiation(W=watts)
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. Surface of root planed specimen( X 2000).

The instrumented surface appeared eneven, irregular, amorphous and had parallel scratches
produced by the curette stroke. 1% 1.

. Surface of root planed specimen( X 2000).

Large amount debris were present, obscuring the tubule openings and constituting a smear

layer due to instrumentation. 13 2.

. Surface of Tetracycline HCl(burnished for 5 minutes) treated specimen after root planing( X 500).

The specimen shows relatively smooth surface with mat-like texture and numerous dentinal
tubule orifices, 138 3.

. Surface of Tetracycline HCl(burnished for 5 minutes) treated specimen after root planing( X

2000).

Dentinal tubules of various shapes and sizes were observed in exposed dentin surface, 13 4.

. Surface of Tetracycline HCl(burnished for 5 minutes) treated specimen after root planing( X 2000).

Structure resembling collagen fibrills were occasionally observed within the dentinal tubules.
49 5, 6.

. Surface of laser-irradiated specimen with 1W of power(100mJ/pulse) after root planing( X5000).

A layer of debris, presumably the remains of smear layer and a few dentinal tubules were

observed in exposed dentinal surfaces. 1¥ 7, 8.

. Surface of laser-irradiated specimen with 1W of power(100mJ/pulse) after root planing( X 5000).

Microfracturing around dentinal tubules were observed in some specimen. 18 9,

. Surface of laser-irradiated specimen with 1W of power(100mJ/pulse) after root planing( X 5000).

A Few dentinal tubules of oval shapes were observed in crater surface. 138 10,

. Surface of laser-irradiated specimen with 15W of power(150mJ/pulse) after root planing( X 5000).

The specimen exhibited irregular surface with peeling of remaining cementum and dentin as
amorphic sheets and orifice of dentinal tubules. 19¥ 11, 12,

Surface of laser-irradiated specimen with 1.5W of power(150mJ/pulse) after root planing( X
7500).

The patent dentinal tubules were observed in crater surface, 19 13,

Surface of laser-irradiated specimen with 1.5W of power(150mJ/pulse) after root planing( X
3500).

The globules of melted and resolidified root mineral were observed in crater surface. 1% 14.
Surface of laser-irradiated specimen with 2W of power(200mJ/pulse) after root planing( X
2000, X 5000).

The specimens displays a relatively flat surface with many exposed dentinal tubules, 13 15, 16,
Surface of laser-irradiated specimen with 2W of power(200mJ/pulse) after root planing( X 10000).

Numerous patent dentinal tubules of round shapes were observed in crater surface, 198 17.
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Surface of laser-irradiated specimen with 2W of power (200mJ/pulse) after root planing( X 1000).
Numerous scattered globules of resolidified root mineral were observed in porous crater
surface. Z1¥ 18.

Surface of laser-irradiated specimen with 3W of power(300mJ/pulse) after root planing( X
2000, X5000).

Many exposed dentinal tubules with long orifice were visible, 138 19, 20.

Surface of laser-irradiated specimen with 3W of power(300mJ/pulse) after root planing( X 7500).
Many exposed dentinal tubules of various sizes were observed in crater surface, 19 21, 22.
Surface of laser-irradiated specimen with 3W of power (300mJ/pulse) after root planing( X 3500).
The typical lava-like texture by melt-down and resolidification of root mineral were
observed in crater surface, L9 23

Surface of laser-irradiated specimen with 3W of power (300mJ/pulse) after root planing( X 1000).

The surface shows cracking and fissuring in extensive area. 1¥ 24,
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-Abstract-

The Effects of Nd:'YAG Laser Irradiation on the Root Surface
: A Scanning Electron Microscopic Study

Su-Jeong Lee, Soo-Ah Kim, Seok-Ran Seo, Hyung-Seop Kim
Department of Periodontology, College of Dentistry, Chon-buk National University

The purpose of this study was to evaluate the in vitro effects of Nd:YAG laser irradiation on
removal of a root surface smear layer after root planing in comparison with Tetracycline HCI.

The 60 extracted human teeth due to severe periodontal disease were vigorously scaled and
root planed with Gracey curet. Thirty specimen(5X5X2mm) were obtained from root planed
surface of 30 human teeth and assigned randomly to one of three groups : root planed group(5
specimen), Tetracycline HCl group(5 specimen, burnished for 5 minutes), and Nd:YAG laser
group(25 specimen, German Dental Laser, Fotona Twinlight). Nd:YAG laser group was divided
into 4 subgroups according to power of 1W, 15W, 2W, 3W at frequency to 10Hz The specimen
were then fixed, and examed by Scanning electron microscopic study. 30 of 60 human teeth
used to measurement of the intrapulpal temperature rise during laser irradiation.

Laser-irradiated surface exhibited various surface texture from relative flat surface to irregular
surface with patent dentinal tubules of various shape and size. In some area, the root surface
alteration which are carbonization, pit and crater formation and melting and resolidification were
observed. The number of exposed dentinal tubules per unit(100im?) on tetracycline HCl group
was more than that in the laser group below 15W of power(150mJ/pulse) and was significantly
less than that in laser group above 2W of power(200mJ/pulse) (P<0.001). As power increased the
intrapulpal temperature rise also increased.

The result suggested that the parameter which effectively remove root surface smear layer
than tetracycline HCl may cause thermal damage to pulp and root surface alteration result from
laser exposure would indicate need for additional instrumentation. Thus, Nd:YAG laser irradiation
in these parameter may not be appropriate for clinical use as adjunct to conventional periodontal

therapy
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