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Study on the transmissibility ratios of the dental high-level laser light

Yoshio Ishii, Yoshiaki Sato and Jun-ichiro lida

There are many reports of the effects of low-level lasers on inflammatory reactions or in other therapies. Furthers, since
1990s, high-level lasers, with light which has the potential to penetrate deep portions of tissue, has been developed for some
therapies. When the aim of using high-level lasers are healing or repair of damaged tissue in deep parts of periodontal tissue
such as periodontal ligaments or alveolar bone, it is necessary to be able to avoid the tissue surface damage on the skin or
mucosa. The aim of this study is Lo investigate tissue surface chianges and transmissibility ratios using the high-level laser
light on such tissue.

Materials and method

A collagen-based artificial dermis (TERUDERMIS) was used to investigate the tissue surface changes and transmissibility
ratios. Semiconductor, Nd-YAG, Er-YAG . and carhon dioxide lasers were used as the high-level lasers in this study. The fo-
cused on: 1. Determination of critical levels of tissue surface changes, using the collagen-based artificial dermis. 2.
Measurement of transmissibility ratios of the artificial dermis by the 4 lasers used. 3. Investigation of the relationship be-
tween laser light intensity and distance [rom the laser to the detecting device with or without the artificial dermis.

Results and discussion

1. Irradiation with both the Er-YAG and the carbon dioxide lasers resulted in changes in the tissue surface of the artificial
dermis. The surface of the artificial dermis was little changed when using the semiconductor and the Nd-YAG laser, even at
close range. It is considered that these two lasers produced less heat induced changes, because of lower absorption ratios.

2. The transmissibility ratio of the artificial dermis were 24% for the semiconductor laser, 18% for the Nd-YAG laser, 2.5%
for the Er-YAG laser, and 2.4% for the carbon dioxide lasers. These results suggest that the semiconductor laser equip-
ment has the best transmissibility ratio, inducing the least tissue surface changes.

3. Attenuation ratios with distance using the semiconductor laser was 4-5% at 10mm and 81% at 70mm with both con-

tinuous and pulse waves. The transmissibility ratio of the artificial dermis was 23-26% at any distance.

Key Words . higli-level laser, collagen-based artilicial dermis, Lransmissibilily ralios
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