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Study on Dental Treatment with YAG Laser (1st Report)
— Temperature of Dental Tissue [rradiated with Laser Beam —

Takashi UEDA, Keiji YAMADA and Tatsuaki FURUMOTO

The flash temperature of a dental hard tissue irradiated with pulsed Nd:Y AG laser is measured using a two-color pyrometer with

an optical fiber. This pyrometer consists of a chalcogenide optical fiber and a laminated infrared detector. The influence of the laser
power on the temperature of the dental tissue is investigated, and the relationship between the laser power and the removal volume of
the dental tissue is obtained. In order to examine the thermal damage on the dental tissue, hardness and bending strength of the tissue
are measured after being heated electrically at various temperatures. FEM thermal analysis is conducted to estimate the temperature
distribution in a teeth and to discuss the influence of heat flux on the dental pulp. The results obtained are as follows. The appearance

of the tissue begins to change at about 150°C and its hardness decreases with the increase of temperature. Its bending strength starts to

decrease at about 50°C. Only the carious tissue can be removed from the cavity due to the large difference of energy absorptivity

between the tissue and the carious one. It is possible to protect the dental pulp from thermal damage, because the temperature gradient

in the teeth is very steep due to the small thermal conductivity of the dental tissue.
Key words : dental treatment, Nd: Y AG laser, decayed tooth, temperature measurement, two-color pyrometer, finite element method.
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Table 1 Experimental condition

Specimen Enamel(normal/decayed)

Dentin(normal/decayed)

Exposure time 09,2.3,33 ms
Laser energy 0.085~2.284  J/pulse
Laser spot a=05 mm
Thickness 2mm Dentin

Removed by grinding Enamel
(a) Before process (b) After process
Fig.9 Specimen for laser irradiation
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