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Table 1. Experimental Groups for this study

Group N Treatment
Control 4 Scaling & Root planing
Group 1 12 30m]J Irradiation
Group 2 12 60m]J Irradiation
Group 3 12 100m]J Irradiation

A Z+ laser ZAME HEZ 670 AT HAFEZA (Vickers

microhardness tester, Zwick Co. Germany)& °]&3}o] &% 1kg, F3AZF2 15629 =
Aoz FAS AT o] w fEo ot FFo] YEF AFH diste] AXE v
ZhEA gl o] AEat WY gz RHAA FEe did HelE 43 HA4% ¢

IO HAAE g9 Ao tY3ste Vickers Hardness Number (VHN)E AF&3} ¢t}
VHN:1.854F/d
ol
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1. AN AARE

gebqom Ao el AAY WA e FAso] o ANAA &
g2 Gk AT AMe] Bx AEst AoAsdA Aol WA, sbe Mesko
2 At EAeEA Mol st Mol 30% el A% 30, 60, 100mJe]
7h oA Fol

T A Zb2F 106.6116.3%, 70.0+13.1%, 376+110.3%°] Al7te] 2 #atsdt.

T A BFE ALTE 30%-60% BEQl A= 30, 60, 100mJel 7 oAy A FEEe

b 169.01224%, 1046+255%, 65.0117.3%2] A[7te] ZAHapqdtt. Car x4 €]

EEAEF 60% o4l 4-F= 30, 60, 100mJe] Z+ ol =] ol 2h2; 2852+ 53.6%,
3

168.2£4.3%, 1025+183% 2] Al3te]l A¥atadvt. AXMAAAN 288 AF2 laser £A
ATA7E E5F FroletA &Aook (p<0.05), 2 A WA= Aol BE&5E 28
Al kol At

Table 2. The efficiency of Er:YAG laser irradiation for removing
calculus ( Unit : second, n=12 )

Laser radiation energy level

Calculus coverage 30mJ 60mJ 100mJ Significance
A <30% 106.6+16.3 70.0+13.1 37.61+10.3 *
B 30-60% 169.01+22.4 104.6+25.5 65.0+17.3 *
C > 60% 285.2+£53.6 168.2+4.3 102.5*18.3 *

The values are mean= standard deviation
% . Significantly different by irradiation energy level at P<0.05 by GLM test.

2. Er'YAG laser A} ¥ A& EHY YA A=

Laser ZAfel| W& x+d ZERs laser% ZAFSHA] 2t xRt
of vl lasers FAMS w9 Hir TWAE7F =4 YESTE S Laser 2AF &8 A}
of w2 X | MHES] AFe]= Table 391A41¢} 7ol EH-ZLELOH 13 60, 100m] laser
ZAANA F9 Al =R (p<0.05). Laser AT 7He] WAl 30m] FAFaol H] 3|
60mJ, 100m] ZAFa ol A o &tAl 2ol 7F A THpP<0.05).



Table 3 . Microhardness by Vickers test after laser Irradiation

(Unit : kg/mm”* )

Group (N) Energy micj;iﬁlzjzzess Significance
Control (4) no radiation 233 T 98

Group 1 (6) 30mJ 252 £ 59

Group 2 (6) 60mJ 323 £ 49 *
Group 3 (6) 100mJ 331 £ 78 *

Values are mean * standard deviation

% o significantly different by irradiation energy at P<0.05 level by GLM test.
3. FARA AHAA 27
LaserE ZAFeHA] &2 2T 30m], 60mJ, 100m]J laser ZAFT9] A
Az d@u A st A Bz ATE AN S AAS7] He A xHAA = F
Aol BAT A e 24 B doln woln FEA
TZo] 2} (Fig 1).

D dz(X2w g
A e 2] w
NAATH (Fig 2).
2) 30mJ= ZAMSE T
30m] ANYUAZ 2AME oW HE e Pae 05y
Zbe] Zasfob 89 JHol BAESI Tt F3]5h= FopE
3) 60mJ= ZAMSE T
60m] oA 7} FALE 2o
S7hersith. ool ©skel &5+
4) 100mJZ2 ZAMSE T
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- Abstract -

Effects of Er:YAG Laser Irradiation on Removal
of Subgingival Calculus.

In-Gu Cho, Young-Jun Kim, Hyun-Ju Chung

Dept. of Periodontology, College of Dentistry.
Dental Science Research Institute, Chonnam National University

The purpose of this in vitro study was to evaluate the efficiency of Er:YAG laser
on calculus removal and the morphologic changes and hardness of the irradiated
surface at different power settings.

This experiment used human teeth which were extracted due to periodontal disease
and had a band of calculus. Forty root slabs (5X5mm) were made and divided into
control group and irradiated groups. Experimental groups were as follows; Control
group (root planing), Groupl (rradiated with laser at 30mJ), Group2 (irradiated with
laser at 60mJ), Group3 (rradiated with laser at 100mJ). Twelve root slab embedded
in resin block were used in each group. Er:YAG laser was applied under water
irrigation with the tip held perpendicular to the root surface in contact mode. The
treatment time was measured until the calculus was removed completely under naked
eyes. The efficiency of calculus removal was evaluated by the time for removal
Morphological changes of laser irradiated site were observed under SEM and the
surface hardness was measured using a VH tester.

The results were as follows;

1. The efficiency of laser scaling was increased with increasing the energy
level of irradiation(p<0.05).

2. The morphological changes such as carbonization, crater and scale-like
defects in the 1rradiated root surface were frequently observed with
increasing the energy level.

3. The surface hardness tended to increase at 60mJ] and 100m] irradiated
groups than that of control group.

From the results evaluting on the efficiency, morphological change and surface
hardness, lower energy level was suggested for the clinical application of the Er:YAG
laser in scaling.
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Explanation of Photographs

. A scanning electron microscopic photograph of calculus untreated and

unlased. (x2000)

. A scanning electron microscopic photograph of root surface after

scaling and root planing with Gracey currete. (X5000)

. A scanning electron microscopic photograph of root surface after laser

irradiation at 30mJ/pulse. (< 2000)

. A scanning electron microscopic photograph of root surface after laser

irradiation at 60mJ/pulse. (< 2000)

. A scanning electron microscopic photograph of root surface after laser

irradiation at 100mJ/pulse. (< 2000)
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