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VHN = 1.854F/d”
F = Applied load(kg)
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d = Long diagonal distance of indentation(mm)

) Ca/P ratio® &4
474 A5 dyA AP WARA 22 7] (Energy Dispersive X-ray spectroscopy, Jeol,
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I AsdasE 08 FAAste] @A A A AxTE ol&ete] RS FAHA
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ZAREI 100m] oldA #llol A AR AlA ol gk ZFol7h AATH(p<0.05). oA A
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Table 1. Microhardness of root surface following Er:YAG laser irradiation

Group (n) energy VHN (kg/mnf) Sheffe’s Grouping
Control (4) 0 m]J 24.0+5.00 a
Experimental
Group 1 (12) 30 m] 284%5.16 a
Experimental
Group 2 (12) 60 m] 30.2£5.87 b
Experimental
Group 3 (12) 100 m]J 33.3E£7.24 b

2) Ca/P Ratio W3}

o] A ZAfe] wE XTHO| Ca/P ratios =743Fe] Table 29 &2 AH}E AT}
ol AE HAFSEA] 2 tixatel HlEl] #HolAE HAS oAl Ca/P ratio”t A HHER
wow ol FAL &7 Zold wE X HE Ca/P ratios WEel Hl& 60m] oy
Al ol A AR 100m] ol A #ol A AR A e gk Zfo]7b Qo ol A
ZAbE Zroll = 30m]J v Al #lol A ZAbatoll HE| 60m] U A] #olA ZARET 100m]
ol A=A dolA ATl A Folgk Aolzt AR 60m] oA wolA AR}
100mJ AN A #lo] A ZAR: holl= /o] sk ZFo]7F gl A Th(p<0.05).

I

Table 2. Ca/P ratio of root surface following Er:YAG laser irradiation

group (n) Ca P Ca/P Sheffe’s Grouping
Control (4) 60.81+2.5 392+26 156%0.16 a
Experimental
Group 1 (12) 61.31+2.7 378129 164*0.17 a
Experimental
Group 2 (12) 64.91+6.8 365%+6.4 1.82£0.65 b
Experimental
Group 3 (12) 65.81+7.3 36.3E54 1.87%0.46 b
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ot K
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o 2 4). "ol A A Froll= AR oA Fo] AAFE YL A
i H A Feds vEdidla dudrRts 3ol &84, TR RS

i 4
¥wHo] o] #AFHS & F A (Table 3).

Table 3. Comparison of structural change on root surface
following Er:YAG laser irradiation

Control 30m]J 60m]J 100m]J
Smear layer + - - -
D.tubule opening - + ND ND
Crack - + " +
Crater - - " i+
Carbonization - - - _
Melting - - " 4y
Crystalization - - + T
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- Abstract-

A study on the change of root surface irradiated
by Er:YAG laser

Sang-Hyun Lee, Young—Jun Kim, Hyun-Ju Chung

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

This study was performed to evaluate the usability of Er:YAG laser for periodontal
therapy.

Forty dental root slabs (5x5x2mm”)  were prepared from human periodontally
diseased extracted teeth and grouped into 4 groups: 1) control (root planing only),
2) root planing and irradiated with laser at 30mJ, 3) root planing and irradiated with
laser at 60mJ, and 4) root planing and irradiated with laser at 100mJ. The root slabs
were embedded in resin block before laser treatment. Er:YAG laser was irradiated
under water irrigation with the tip held perpendicular to the root surface in contact
mode. After Er:YAG laser irradiation or planing on the root surface, morphological
changes have been observed under SEM, and the micro-hardness and Ca/P ratio
were compared.

1. In the Control group, the root surface showed the directional change caused by
root planing instrumentation, and the presence of smear layer, and no exposure of
dentinal tubule was observed. Laser irradiated group showed surface changes
with rough dentin surface of niche and depression and dentinal tubule exposure
by the elimination of smear layer.

2. The micro-hardness of root surface in the laser irradiated group was higher
than the control group. The higher energy output was applied, the higher
micro—hardness on root surface was resulted.

3. The higher energy output was applied, the higher Ca/P ratio was observed. The
higher Ca/P ratio in 60m] group and 100m]J group was statistically significantly
compared to the control group and the 30mJ group.

These results suggest that Er:YAG laser irradiation on the periodontally diseased
root surface could remove smear layer and increase the micro—hardness on root
surface and Ca/P ratio which contribute to enhance the acid resistance of
periodontally treated root surface.
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Legend of Photographs

Figl.

Fig?2.

Fig3.

Fig4.

Photograph of root surface after root planing with curette (X2000). Root
surface showed directional change caused by root planing instrumentation,
and the presence of smear layer, and no exposure of dentinal tubule was
observed.

Photograph of root surface after laser irradiation of 30mJ (<5000).

Dentinal tubules were observed in exposed dentin surface. Crater
formation and resolidification were not observed.

Photograph of root surface after laser irradiation of 60mJ (< 2000).

Surface pitting, crater formation and resolidification features
resulting from melting down of root surface were observed.

Photograph of root surface after laser irradiation of 100mJ (< 2000).

Larger crater formation and resolidification were observed. Many
scattered globules of resolidified root surface were observed
in porous crater surface in extensive area.
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Fig 1 Fig 2
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