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The Differential Effects of the Endodontic Irrigation on the Diffusion of
Hydroxyl Ions after Root Canal Dressing with Calcium Hydroxide

Yuki Toyota, Toshihiro Yoshihara and Yasutaka Yawaka

ABSTRACT : The purpose of the present study was to evaluate the influence of endodontic irrigation associated with the
smear layer removal and hydroxyl ion diffusion through the dentin of extracted human teeth. Permanent and primary
teeth were instrumented and randomly divided into groups (permanent teeth: G1, G2, G3, G4, G5, primary teeth: G1, G2,
G2-30, G2-15, G5, G5-30, G5-15) according to the final irrigating regimes: G1- alternate irrigations (5%NaOCl, 31%H,05) ;
G2, G2-30, G2-15- 5% NaOCI with ultrasonic; G3- 5% EDTA with ultrasonic; G4~ 5% NaOCIl with ultrasonic followed by
5% EDTA with ultrasonic; G5, G5-30, G5-15- 5% EDTA with ultrasonic followed by 5% NaOCI with ultrasonic. Ultrasonic
irrigation time periods were of 45 seconds (G2, G3, G4, G5), 30 seconds (G2-30, G5-30) and 15 seconds (G2-15, G5-15).
Firstly, some specimens were prepared and the root canal wall was observed by means of scanning electron microscopy.
The percentage of opened dental tubules was used to evaluate the images. Secondly, the diffusion of hydroxyl ion was
measured in simulated outer surface resorptive defects of root after intracanal placement of calcium hydroxide dressing
materials. The color change of agar containing phenolphthalein, which turns red above pH 85 was considered to be the
index of hydroxyl ion diffusion. The results were statistically analyzed using one-way factorial ANOVA and multiple
comparison tests, repeated-measures ANOVA. Our results showed that EDTA with ultrasonic or combination of EDTA
and NaOCIl with ultrasonic were effective in removing the smear layer on permanent teeth, NaOCl with ultrasonic is
effective on primary teeth. Furthermore smear layer removal facilitated hydroxide ion diffused from the root canal to the

root surface cavity.

Key Words : endodontic irrigation, smear layer, calcium hydroxide dressing materials, hydroxyl ion diffusion, root resorption
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