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The efficacy of ultrasonic irrigation technique on debris removal during
root canal treatment

Jeong-Hyeon Kim, Jin-Woo Kim, Kyung-Mo Cho, Se-Hee Park*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University School of Dentistry,
Gangneung, Republic of Korea

Purpose: The purpose of this study was comparing the efficacy of passive irrigation (Pl) and passive ultrasonic irrigation (PUI) for
ability to remove debriment of canals. Materials and Methods: Mandibular premolars were decoronated and standardized to 16
mm length. After root canal enlargement and half separating longitudinally, standardized groove of 4 mm length, 0.2 mm width
and 0.5 mm depth were formed on the dentin wall of one half. Three depressions in the canal wall of the opposite half, 0.3 mm in
diameter and 0.5 mm in depth, were formed. After each groove and depression was filled with dentin debris, two sections of each
half were reassembled using impression putty material. In group 1 the canals were irrigated with 2.5% NaOCI by PI. In group 2 the
canals were irrigated with 2.5% NaOCI by PUI. Before and after root canal irrigation, the root canal wall of the section was taken
with a microscope and a digital camera as images. The amount of dentin debris remaining in grooves and depressions was assessed
using a scoring system. Results: There was no significant difference between Pl and PUI except for the middle 1/3 of the root canal
(P =0.004). Conclusion: At the middle 1/3 of the root canal, PUI removed more dentine debris than PI. But the removal efficiency of
dentin debris is not significantly different between the PUI and PI at the apical area of root canal in mandibular premolars. (J Dent
Rehabil Appl Sci 2017;33(2):97-105)
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Fig. 1. Schematic representation of specimen preparation. (A) On one half of the prepared root canal a groove was cut
2 to 6 mm from the apex, (B) On the other half three depressions were cut 2, 4 and 6 mm from the apex.
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Fig. 2. Specimens after irrigation. Each sample represents a score according to the amount of remained dentin debris.
(A) score 0, (B) score 1, (C) score 2, (D) score 3. Original magnification x20.
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Table 1. Numbers of debris score on each group
Group Score Grooves  Holes 6 mm from apex Holes 4 mm from apex Holes 2 mm from apex
0 2 4 2 1
PI 1 3 6 3 3
(n=10) 2 5 0 3 3
3 0 0 2 3
0 5 10 5 1
PUI 1 4 0 4 6
(n = 10) 2 1 0 1 2
3 0 0 0 1
0 0 0 0 0
Positive control 1 0 0 0 0
(n = 5) 2 0 0 0 0
3 5 5 5 5
0 5 5 5 5
Negative control 1 0 0 0 0
(n = 5) 2 0 0 0 0
3 0 0 0 0

PI, passive irrigation; PUI, passive ultrasonic irrigation.
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Table 2. Mann-Whitney U-test result on debtis scores of PI

Grooves Holes 6 mm from apex Holes 4 mm from apex Holes 2 mm from apex
Grooves
Holes 6 mm from apex 0.043*
Holes 4 mm from apex 0.691 0.044*
Holes 2 mm from apex 0.266 0.008* 0.530

*Value with statistically significant difference (P < 0.05).
PI, passive irrigation.

Table 3. Mann-Whitney U-test result on debris scores of PUI

Grooves Holes 6 mm from apex Holes 4 mm from apex Holes 2 mm from apex
Grooves
Holes 6 mm from apex 0.012*
Holes 4 mm from apex 1.000 0.012%*
Holes 2 mm from apex 0.054 0.000%* 0.054

*Value with statistically significant difference (P < 0.05).
PUI, passive ultrasonic irrigation.

Table 4. Mann-Whitney U-test result on debris scores between PI and PUI

Grooves Holes 6 mm from apex  Holes 4 mm from apex  Holes 2 mm from apex
Significance 0.060 0.004* 0.052 0.228

*Values with statistically significant difference (P < 0.05).
PI, passive irrigation; PUI, passive ultrasonic irrigation.
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