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—— Abstract

SCANNING ELECTRON MICROSCOPIC STUDY OF THE EFFECT OF ULTRASOUND
IN THE REMOVAL OF THE SMEAR LAYER FROM THE ROOT CANAL WALL

Seung Seob Yoon, Chan Ui Hong
Department of Conservative Dentistry, College of Dentistry, Dankook University.

The purpose of theis study was to evaluate the effectiveness of ultrasonic instrumentation in removing
debris and smear layer from the root canal walls. 54 extracted, permanent single rooted teeth were
randomly divided into 6 groups of 9 teeth.

Table 1. Distribution of teeth applied with canal preparation method and file (working file)
and incanal preparation time.

Group Canal preparation Method and Preparation | No. of

file (working file) Time {min.) | teeth

1 (H30) Step-back only (MAF: No. 30 9
K-flexo)

11 (HU101) Step-back (MAF: No. 30 K-flexo) 1 9
and ultrasound (No. 10 file)

IIT (HU251)( Step-back (MAF: No. 30 K-flexo) 1 9
and ultrasound (No. 25 file)

IV (HU103) Step-back (MAF: No. 30 K-flexo) 3 9
and ultrasound (No. 10 file)

V (HU253) Step-back (MAF: No. 30 K- flexo) 3 9
and ultrasound (No. 25 file)

VI (U253) Ultrasound only (#10, 25 3 9
file)

After canal preparation, the teeth were longitudinally sectioned.

The sepcimens were then naturally dried for 2 days, given a maximun thickness gold coating, and
examined under the SEM (JSM - 35C type, JAPAN). Photographs of all specimens were then taken
of the middle and the apical third of the root canal wall

The results were as follows:

1. In all groups, debris and the smear layer were not completely removed from the canal wall
2. There were no significant differences between at the apical third and at the middle third in removing
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debris and the smear layer in all groups.

3. There were no significant difference between the step - back group and the ultrasound group in remo-

ving debris and smear layer.

4. In general, the step - back/ultrasonund groups showed greater canal debridement than the step - back

group or ultrasound group.

5. The step-back/ultrasound group with a No. 25 file for 3 min. showed significantly greater canal
debridement than the step - back group (p<0.05), or the other step - back/ultrasound groups(p<0.05).
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Table 1. Distribution of teeth applied with canal preparation method and file (working file)

and incanal preparation time.

Group Canal preparation Method and Preparation | No. of
file (working file) Time (min.) | teeth
1 (H30) Step-back only (MAF: No. 30 9
K-flexo)
IT (HU101) | Step-back (MAF: No. 30 K-flexo) 1 9
o and ultrasound (No. 10 file)
IIT (HU251)| Step-back (MAF: No. 30 K-flexo) 1 9
. and ultrasound (No. 25 file)
Iv (HU103) | Step-back (MAF: No. 30 K-flexo) 3 -9
and ultrasound (No. 10 file)
V (HU253) Step-back (MAF: No. 30 K-flexo) 3 9
and ultrasound (No. 25 file)
Vi (U253) Ultrasound only (#10, 25 3 9
file)
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oEH 2L JFes gFEgo.
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Table 2. Mean scores for smear layer

( Mean +.S. D)

Group No.ofteeth| Apical third - Middle third A+M
I(i’l30) 9 2.222+0.833 2.111+0.782 2.16740.786
11(HU101) 9 1.33340.707 1.55640.527 1.44440.616
ITI(HU251) 9 1.556+0.882 1.778+0.667 1.667+0.767.
IV(HU'103) 9 1.667+1.000 1.44410.882 1.556+0.922
V(HU253) 9 0.77840.667 0.778+0.667 0.778+40.647
1V(u253) 9 1.77840.833 1.667+0.866 1.72210.826
( A+M : apical third + middle third )
Table 3. Mean scores for debris
. (Mean % S.D )
Group No.ofTeeth| Apical third Middle third AtM
I(H30) 9 2.44440.527 2.333+0.500 2.38940.502
11{HU101) 9 1.778+0.667 1.778+0.667 1.77840.647
111(HU251) 9 1.889+0.728 2.000+0.707 1.944+0.725
IV(BU103) 9 1.667+0.500 1.55640.726 1.61140.608
V(HU253) 9 1.11140.782 1.00040.866 . 1.056+0.802
VI(U253) 9 2.222+0.667 2.33340.500 2.27840.575
( A+M : apical third + middle third )
Table 4. Mean scores for debris plus smear layer ‘
(Mean + S.D )
Group No.ofteeth| Apical third Middle third AN
I1(H30) 9 2.33340.606 2.22210.647 2.27840.650
11(HU101) 9 1.556+0.705 1.667+0.594 1.61140.645
I11(HU251) 9 1.72240.826 1.889+0.676 1.806+0.749
1V(HU103) 9 1.667+0.767 1.500+0.786 1.58340.770
V(HU253) 9 0.94440.725 0.889+0.758 0.91740.732
VI(U253) 9 2.00040.767 2.00040.767 2.000£0.756 .

( A+M : apical third + middle third )
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Table 5 Group comparisons for debris scores of apical 1/3 and middle 1/3

Group | I-1 I-2 II-1 II-2 III-1 III-2 1IV-1 IV-2 V-1 V-2 VI-1 VI-2

I-1 *

vVi-1 *

VI-2 *

{ Unpaired T-test )
. -1 : apical 1/3 * : ‘P <0.05
. -2 : middle 1/3 .

Tabal 6. Group comparisons for total debris scores. (apical 1/3+middle 1/3)

Group I I 111 Iv v VI
I * * L2
11 *
111 X3
Iv ¥
v
VI %%

( Unpaired T-test )
$: P <0.05
** : P < 0.01
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Table 7. Group comparisons for smear layer scores of apical 1/3 and middle 1/3

Grouwp | I-1 I-2 II-1 II-2 III-1 III-2 IV~1 IV-2 V-1 V-2 VI-1 VI-2

1-1 L %

1-2 x %

V-2
Vi-1. *

vVi-2 % *

( Unpaired T-test )
. =1 : apical 1/3 index *:
. -2 ; middle 1/3 index **

. e
- -]

Table 8. Group comparisons for total smear layer scores. (apical 1/3+middle 1/3)

Group I II I11 1v v VI
1 * * % 24
II %
111 %
v *
v
vI * ] %
( Unpaired T-test )
$: P <0.05
% ;: P < 0.01
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Table 9. Group comparisons for debris plus smear layer scores of apical 1/3 and middle 1/3

Group | I-1 I-2 I1-1 II-2 1III-1 III-2 1IvV-1 IV-2 V-1 V-2 VI-1 VI-2
I-1 % % x %%
1-2 % * %
II-1 %
I1-2 %
I11-1 *
I-2 %
1v-1 *
1v-2 *
V-1
V-2
VI:I *
Vi-2 % %

( Unpaired T-test ) *
. -1 : apical 1/3 index .
. =2 : middle 1/3 index

Table 10. Group comparisons for total scores. (debris+smear layer)

Group I 11 I11 IV v VI
I *% % X %
11 *%
111 %
1v £33
\)
VI * L B 2 J

{ Unpaired T-test )
s : P <0.05
% : P < 0,01
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Fig. 3. Debris score:2 Fig. 4. Debris e:3

LR e

:Fig. 5. Smear layer score:0 Fig. 6. Smear layer score:1
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Fig. 9. Step-back only(MAF : No. 30 Fig. 10. Step-back (MAF : No. 30 K - filexofile)
K - flexofile) and ultrasound (No. 10 file) for 1 min.

v ' 0 Urvhee s SEWE i R cubEl
Fig 11 Step-back (MAF:No. 30 K-filexofile)  Fig 12. Step-back (MAF:No. 30 K- filexofile)
and ultrasound (No. 25 file) for 1 min. and ultrasound (No. 10 file) for 3 min.
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Fig. 13. Step - back (MAF : No. 30 K - ﬁ]exoﬁle) Fig. 14. Ultrasound only (No. 10, 25 file)
and ultrasound (No. 25 file) for 3 min for 3 min.
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