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THE SEM STUDY ABOUT THE MORPHOLOGICAL CHANGES OF
THE DENTINAL SURFACE IRRADIATED WITH Nd : YAG LASER

Sung-Sam Lim, Soo-Han Yoon, Dong-Sung Park

Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the effect of the Nd : YAG laser on the tooth
hypersensitivity by the observation of the morphological changes of the dentinal surface
irradiated with Nd : YAG laser by use of SEM.

In 40 mandibular and maxillary molars without any carious lesion or restoration, severe
attrition and abrasion, Enamel was removed with fine grit diamond bur and exposed dentinal
surfaces were polished with Soflex discs. In control group (10 teeth), exposed dentinal
surfaces were acid-etched with 10% Maleic acid for 15 seconds. In the experimental group
1 (10 teeth), acid-etched dentinal surfaces with 10% Maleic acid were prepared by Nd : YAG
laser (6 watts power, 1 psi water, 18 psi air ) for 2 minutes. In the experimental group
2 (10 teeth), exposed dentinal surfaces were irradiated with Nd : YAG laser (10 watts
power, 3 psi water, 10 psi air) until the painted black stains on the dentinal surfaces were
completely removed. In the experimental group 3 (10 teeth ). dentinal surfaces were prepa-
red with Nd : YAG laser (6 watts power, 1 psi water, 18 psi air) until the painted black
stanins on them were completely removed and then the irradiated dentinal surfaces were
acid-etched with 10% Maleic acid for 15 seconds.

The specimens were routinely processed and observed with scanning electron microscope.

The results were as follows -
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surfaces using scare cooling water.

1. In the irradiated dentinal surfaces, the characteristics of the melting and recrystalization
on the dentinal surfaces were observed. Compared with the results in the control group,
we could observe that in the irradiated dentinal surfaces, the aperture of the dentinal
tubules were reduced and there were more debris obstructing the dentinal tubules.

2. In the irradiated dentinal surfaces, crater structures were commonly present and in
the crater bottoms, there were a lot of bead like melted dentin structures, which had
the ruptured opening in the center of them.

3. The melted dentins and cracks in the smear layer were less frequently observed in
the irradiated dentinal surfaces using copious cooling water than in the irradiated dentinal

Keywords : Nd : YAG laser, dentinal tubules, Crater and bead structures.
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Fig. 1.
Fig. 2.

Fig. 3.
Fig. 4.
Fig. 5.

Fig. 6.

Fig. 7.
Fig. 8.

Fig. 9.

Explanations of photographs

Note the typically opened dentinal tubules in the control group. SEM X1000.
Scanning electron micrograph of the dentinal surface with opened dentinal tubules
and some remaining debris of smear layer in the control group. X1000.

Note bead-like melted structurés at the center of the crater in the experimental
group 1. SEM X200.

Note partially occluded dentinal tubules by the smear layer in the experimental
group 1. SEM X1000.

Note the crater with little bead-like structures in the experimental group 2. SEM
X1000.

Scanning electron micrograph of the dentinal surface with almost the occluded denti-
nal tubules by the smear layer and recrystallized smear layer in the experimental
group 2. X200.

Scanning electron micrograph of the dentinal surface with the completely occluded
dentinal tubules by the smear layer in the experimental group 2. X1000.

Note the crater with bead or mushroom-like structure as the same in the experimen-
tal group 2 on the experimental group 3. SEM X200.

Note the partially or completely occluded dentinal tubules by the smear layer in
the experimental group 3. SEM X1000.
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