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Thermal and Evaporation Effects of Power Pulsed

Nd : YAG Laser Irradiation on Human Dentin
—An in Vitro Study—
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Abstract A Nd : YAG laser with increased peak power values per pulse was recently developed, and its ap-
plication to the dental field is expected. In this study, prior to its clinical application, evaporation effects of the
laser on dentin, and temperature changes in the irradiated dentin, were measured,

The crowns of extracted teeth were horizontally sectioned to cut dentin sections 2.0 mm thick. The laser
irradiated one side of the dentin surface, and evaporation depth in the area was measured. Temperature rise
on the other side of the dentin surface was measured using thermography (Nihon Abionics). A Nd : YAG laser
(Stat lase EPY : S. L. T. Japan) was used with a quartz fiber of 400 um in diameter, under the following condi-
tions of irradiation output : 900 mJ/pulse, repeated pulse number : 1-5 pulses/sec, and irradiation duration : 1
or 2 seconds, and contact irradiation was perfomed.

The irradiation was perfomed under the following 3 experimental conditions.

1) Pouring water at 23+ 15C.
2) Spraying water containing 0.25% black dye.
3) Combined use of 1) and 2)

As a result, under every condition, temperature rise were noted as the pulse number increased. Under
condition 1 with water pouring and laser irradiation of 900 mj/pulse, 5 pulses/sec, for 1 second, increases in
temperature of approximately 45C were seen, and the mean dentin evaporation was 150 um. Under condi-
tions 2 and 3, temperature increases and evaporation effects were slightly larger in comparison with condi-
tion 1.
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