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Study on the effect of Er: YAG laser irrigation on the root canal system with different mechanical preparation tapers

ZHAO Sijia, HE Xinyu, YU Yue, XUE Xiaowei, PAN Chong, ZHAO Jizhi.( Department of Stomatology, Beijing Union Medical College
Hospital, Chinese Academy of Medical Sciences and Beijing Union Medical College, Beijing 100730, China)

Abstract: Objective To study the effect of Er: YAG laserirrigation on root canal system with different mechanical preparation
tapers. Methods FEr; YAG laser irrigation process was conducted in different prepared resin tooth models ( 15/. 05, 20/. 06 and
25/.08). The bubble oscillation in root canal was recorded by a high speed camera and the gray scale integral of the bubbles was cal-
culated. The third molars with vital pulp were collected and divided into three groups for different taper root canal preparation( 13/. 02,
15/. 05, 20/. 06 and 25/. 08) after extraction. The root canals were prepared by Er: YAG laser irrigation, hand empty needle washing
and 5.25% NaClO, respectively. The specimens were fixed, decalcified, embedded, sectioned and stained by HE. The residual pulp
tissue was observed and analyzed statistically. Results Under the same mono-pulse energy, the gray scale integral of air bubbles in
root canals of 15/. 05 group was significantly less than 20/. 06 and 25/. 08 group ( P<0.05) ; there was no significant difference be-
tween 20/. 06 and 25/. 08 groups( P>0.05). The pathological results showed that the risk of residual pulp in Er;: YAG laser group was
lower than that of empty needle group under the same condition( P<0.05). Compared with 25/. 08 group, 15/. 05 group had a higher
residual risk of residual pulp(P<0.05), but 20/. 06 group had no significant difference( P>0.05). Conclusion Under same parame-
ters, the effect of Er: YAG laser on root canal system has no significant difference between 20/. 06 and 25/. 08 group, but both groups
have better cleaningeffects than 15/. 05 group.
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Fig.1 Bubble experiment test model and image acquisition system in resin root canal model
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Fig.2 Bubble shape in Er: YAG laser-activated irrigation in resin root canal model
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Fig.3 Variation of laser-induced bubbles in root canal models with different tapers
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Fig.4 Pathological assessment of inferior root sections prepared with different tapers
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