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The purpose of this study is to compare the efficacy of three different supplementary
cleaning techniques, between conventional syringe irrigation, passive ultrasonic irrigation with
Irrisafe, and XP-endo Finisher R, in reducing the residual volume of gutta-percha from oval root
canals. The 36 (n=12) human mandibular premolars were instrumented and obturated with gutta-
percha and AH plus sealer, using the warm vertical condensation technique. The Protaper Next
system was used to treat and retreat those samples. Then, the specimens were randomly assigned
into three groups. Periapical radiographs were taken, before and after supplementary cleaning of
both the Bucco-lingual and Proximal view of the model. The residual volumes of filling material were
quantified using the radiographic images through Imaged programs. The data of gutta-percha
removal were statistically analyzed by One-Way ANOVA and Sidak Dunn tests, with the level of
significance set to p<0.05. The XP-endo Finisher R show significantly reduced gutta-percha removal
at the level of apical third as well as total root canal (p<0.05). On the contrary, the results of the
others two groups were not significantly different. The XP-endo Finisher R demonstrated greater
effectiveness in removing gutta-percha than conventional syringe irrigation and passive ultrasonic
irrigation with Irrisafe in removing gutta-percha in mandibular premolars with oval canals. No
significant difference was observed between the syringe irrigation and passive ultrasonic irrigation
with Irrisafe. However, none of the tested supplementary cleaning techniques completely removed

the residual filling material.

Keyword : XP-endo Finisher R, Protaper Next, Root canal retreatment, Gutta-percha removal, Ovoid

root canals
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uni 3

28ALUUNI5R8

3.1 Januazainsnl
3.1.1 gunendisrenaaadsniti

3.1.1.1 Waaiam (Kerr Endodontics, Scafati, Italy) 411m 15

3.1.1.2 1‘1/\|@‘ﬁﬂLﬁ@immLﬁﬂwguﬁwLﬂ?lfmizuuiﬂiml,ﬂfaﬁﬁﬂsn‘ (Protaper
Next, Dentsply Maillefer, Ballaigues, Switzerland) UALANT 1 (X1:17/.04) 2ueLend 2
(X2:25/.06) wazauaLand 3 (X3:30/.07)

3.1.1.3 viandwaasian (0.20/0.00) (Irrisafe, Satelec Acteon Group, Merignac,
France)

3.1.1.4 WaTinAalnndonmdneieadndiisulafltogesans

(XP-endo finisher R, FKG Dentaire, La-Chaux-de-Fonds, Switzerland)

3115 ihessanslaingning (P5 Newtron, Satelec Acteon Group,
Merignac, France)

3.1.1.6 NAEAFANTANITNNAS (X-Smart Plus motor, Dentsply Maillefer,
Ballaigues, Switzerland)

3117 m@mﬂ'&"umﬁm% (RC -Prep, Premier Dental Products Co.,
Norristown, PA)

3.1.1.8 nzAnwduginsqeias (Paper points)

3.1.1.9 dfmmmz%mmmﬁmu (Caviton, GC, Tokyo, Japan)

3.1.1.10 Wansanwsd aunm 2

3.1.2 ginsniangpaessnily

3.1.2.1 nszuandnanauazidindeaaessniVuaunaina 27 (Ultradent, South
Jordan, USA)

3.1.2.2 ansazara e lallranelsfanududuienaz 2.5

3.1.2.3 daawNwWlnaiindalau (Silagum-Putty, DMG, Cheshire, UK)

3.1.2.4 gnsazaransaeNaulalelunnsezinnvidesnnie AudNdusasas

17 (Ethylenediaminetetraacetic acid; EDTA)
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3.1.3 gunsnigamaaesnily
3.1.3.1 nemdeasiuviavanaunaend 3 (X3, ProTaper Next Conform Fit

Gutta-Percha Points, Dentsply Maillefer, Ballaigues, Switzerland)

&

3.1.3.2 aadanudesiniWas  (BeeFill Cartridges, VDW, Munich,
Germany)
3.1.3.2  TaneflalnInag (AH plus, Dentsply Maillefer, Ballaigues,

Switzerland)

a o

3.1.3.3 1ATa9RARADIIINAUINA YBudl (BeeFill © 2in1, VDW, Munich,

U

Germany)
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ARAENAUNIINTREAIUATINIAEINBIN YT NAUTAAY 411U 36 T iuiuly
ansazanginuaapnududuiensy 0.1 Ngungivies 37 asiaamas Tnaulailunguas
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v dy dl [ % I Qi A [ % v 1 < v a
AN 5 UTNNUTREaL I AN UNTARLLA T NINARUAIN1TAINARDI TN ﬂ@‘NLﬂlﬁJ@’]\iﬂﬂﬁl

4 % Q’/
ANLLENH-AL

Number
AABIIINWUAI UG ARBITINHUAIUNANY AT INAUAIULA
(n=12)
i i i
Volume % Volume % Volume %
canal canal canal

1 7.13 0 0.00 517 2.85 55.12 3.30 0.76 23.05

2 6.05 0 0.00 3.62 1.59 43.90 2.36 1.16 49.26

3 6.55 0.85 12.98 4.49 1.74 38.73 2.39 0.64 26.81

4 5.25 1.01 19.14 4.16 1.1 26.44 2.02 0.71 35.15

5 5.56 0.40 7.23 3.73 1.01 27.07 2.68 1.02 38.13

6 6.69 0 0.00 | 5.41 188 | 34.72 | 3.02 163 | 54.04

7 6.63 0.68 10.26 | 4.63 0.76 16.48 | 2.86 1.56 54.55

8 6.22 0.86 13.79 4.25 1.78 41.88 2.40 0.53 21.88

9 7.42 0.15 2.02 6.03 2.15 35.66 | 3.44 1.58 45.89
10 6.52 0.284 4.36 4.73 1.4 29.62 2.82 1.2 42.49

11 7.25 0.28 3.86 3.79 2.07 54.63 2.07 1.28 61.73
12 7.05 0.53 7.51 5.81 2.52 43.37 3.26 0.8 24.55
Average 0.42 6.76 1.74 37.30 1.07 39.79

SD 6.24 11.46 13.69
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4 v
muln@n@m-inmma

Number
AABIIINWUAI UG ARBITINHUAIUNANY AT INAUAIULA
(n=12)
i i i
Volume % Volume % Volume %
canal canal canal

1 12.76 0 0 7.82 3.1 39.64 3.76 1.49 39.66

2 13.83 0 0 7.98 2.63 32.95 3.62 1.92 53.01

3 13.02 0.72 5.53 7.60 2.62 34.46 3.97 0.98 24.70

4 1119 | 158 | 14.12 | 6.57 210 | 31.98 | 485 1.82 | 37.56

5 12.48 0.31 2.52 8.20 1.68 20.49 3.00 1.75 58.43

6 15.04 0 000 | 11.75 | 219 | 18.64 | 6.09 1.92 | 3155

7 9.65 0.73 7.56 6.4 1.22 18.98 | 3.71 2.09 56.30

8 12.64 1.18 9.34 713 0.91 12.77 4.08 0.61 14.99

9 11.05 0.36 3.26 6.38 2.73 42.79 547 1.81 33.11

10 10.85 0 0.00 6.11 1.63 26.70 3.32 1.66 50.08
11 11.07 0.28 2.53 6.77 2.49 36.81 2.92 1.42 48.66
12 13.13 1.1 8.47 7.62 3.7 48.53 4.96 1.05 2117
Average 0.52 4.44 2.25 30.40 1.54 39.10

SD 4.60 10.98 14.40
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% dglj dl o o ai A [ % 1 a
AN9 7 UTUNuseeazaasnuni Al asinninaanasn1sansaaaIs Ny ﬂ@mL@’ﬂﬁ‘LﬂiW

4 % Q’/
ANLLENH-AL

Number
AABIIINWUAI UG ARBITINHUAIUNANY AT INAUAIULA
(n=12)
i i i
Volume % Volume % Volume %
canal canal canal

1 6.09 0.71 11.65 | 4.435 0.75 16.91 1.94 0.54 28.06

2 6.94 0.75 10.82 | 3.533 1.31 37.08 1.95 0.61 31.35

3 7.29 0.90 12.28 | 4.096 0.79 19.29 3.28 1.42 43.29

4 517 0.00 0.00 4.819 0.82 17.04 2.49 1.50 60.24

5 5.81 0.48 8.28 3.514 1.61 45.85 2.39 0.71 29.66

6 6.61 0.87 13.16 | 4.115 1.03 25.03 1.43 1.02 71.48

7 5.97 0.62 10.40 | 4.589 0.85 18.50 2.34 1.41 60.12

8 6.43 0.60 9.34 4.454 1.14 25.64 2.33 0.78 33.48

9 7.06 0.00 0.00 4.934 1.71 34.66 2.96 1.35 45.65

10 6.27 0.31 4.94 5.939 1.98 33.37 3.09 0.59 19.09
11 5.75 0.42 7.31 3.008 0.52 17.29 1.72 1.46 85.13
12 7.70 0.89 11.56 | 3.398 0.66 19.42 3.33 1.10 33.08
Average 0.55 8.31 1.10 25.84 1.04 45.05

SD 4.50 9.68 20.07
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4 v
muln@n@m-inmma

Number
AABIIINWUAI UG ARBITINHUAIUNANY AT INAUAIULA
(n=12)
i i i
Volume % Volume % Volume %
canal canal canal

1 8.54 0.21 2.46 7.29 0.84 11.52 2.80 0.79 28.39

2 18.09 0.92 5.09 9.22 1.48 16.06 3.15 1.51 47.95

3 8.97 1.14 12.73 7.95 0.39 4.91 4.35 0.41 9.43

4 18.28 | 0.00 0.00 | 14.48 | 0.83 571 | 6.50 1.92 | 29.53

5 11.23 0.75 6.68 7.48 0.29 3.93 3.14 0.56 17.92

6 11.01 0.34 3.09 17.74 0.54 3.05 3.81 1.01 26.52

7 16.91 1.27 7.49 9.42 0.72 7.61 4.94 0.75 15.18

8 12.19 1.40 11.51 | 6.74 0.73 10.83 | 3.71 0.63 16.89

9 13.02 0.00 0.00 | 10.28 1.42 13.82 | 5.03 1.67 33.20
10 15.05 0.49 3.26 7.90 1.31 16.57 3.61 0.12 3.32
11 14.14 0.21 1.48 7.70 0.86 1117 3.42 1.73 50.61
12 16.91 0.61 3.61 9.98 1.12 11.22 5.47 1.51 27.60
Average 0.61 4.78 0.88 9.70 1.05 25.55

SD 4.13 4.62 14.18
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v dy dl o [ Qi A o v 1 12 (=3 ol
AN99 9 UTuNuTaeazaasNUni AL a s NnaanaIn17a1eAaaIT NNy NANAWNLANTN

WRIANTTLTIaFaN ANULAN-A1

Number
AABIIINWUAI UG ARBITINHUAIUNANY AT INAUAIULA
(n=12)
i i i
Volume % Volume % Volume %
canal canal canal

1 7.13 0.98 13.74 517 1.04 20.11 3.30 0.97 29.38

2 6.05 1.14 18.88 3.62 1.02 28.16 2.36 1.10 46.71

3 6.55 0.00 0.00 4.49 1.63 36.28 2.39 1.18 49.35

4 5.25 0.76 14.48 4.16 0.86 20.67 2.02 0.84 41.73

5 5.56 0.00 0.00 3.73 0.86 23.05 | 268 0.77 28.79

6 6.69 0.49 7.32 | 5.41 1.21 22.42 | 3.02 0.42 13.91

7 6.63 1.04 15.69 | 4.63 2.18 46.98 | 2.86 1.15 40.21

8 6.22 0.00 0.00 4.25 1.21 28.47 2.40 0.98 40.83

9 7.42 0.35 477 | 6.03 1.48 24.48 | 3.44 0.96 27.94

10 6.52 0.00 0.00 4.73 212 44.86 2.82 0.75 26.56
11 7.25 1.12 15.50 3.79 1.48 39.14 2.07 0.43 20.85
12 7.05 1.1 15.60 5.81 0.53 9.12 3.26 0.76 23.39
Average 0.58 8.83 1.30 28.65 0.86 32.47

SD 7.54 11.17 11.05
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% dgj dl o I3 dl A o % I v =3 o=
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wWulpAigmasan sulnanans-nanana

Number
AABIIINWUAI UG ARBITINHUAIUNANY AT INAUAIULA
(n=12)
i i i
Volume % Volume % Volume %
canal canal canal

1 7.13 1.14 15.99 517 0.73 14.12 3.30 0.91 27.53

2 6.05 1.04 17.15 | 3.62 1.13 31.20 | 2.36 0.92 39.19

3 6.55 0.00 0.00 4.49 1.42 31.67 | 2.39 1.81 75.83

4 5.25 0.49 9.28 4.16 0.74 17.67 2.02 0.72 35.64

5 5.56 0.00 0.00 B3 0.61 16.46 2.68 1.47 55.03

6 6.69 0.00 0.00 5.41 1.50 27.78 | 3.02 0.86 28.38

7 6.63 0.84 12.70 | 4.63 2.85 61.58 | 2.86 1.32 46.19

8 6.22 0.00 0.00 4.25 1.09 25.65 2.40 0.61 25.54

9 7.42 0.47 6.29 6.03 1.75 29.04 | 3.44 0.95 27.45

10 6.52 0.00 0.00 4.73 1555 32.78 2.82 0.82 29.07
11 7.25 1.20 16.56 3.79 1.57 41.54 2.07 1.26 61.01
12 7.05 0.63 8.96 5.81 0.29 4.99 3.26 0.97 29.71
Average 0.48 7.24 1.27 27.87 1.05 40.05

SD 714 14.54 16.21
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a I's al 1 dl v o 6 dl
AN949 11 NNTATTlLFLsUATRAt fat azaa9 RN AR A a s N ana lAaa931N
WUIDIUFARE A UNLNRININARDL AQEIA D HILATIZH AN LLTUIIUNLAED

(One-way ANOVA)

Sum of Squares df Mean Square F Sig.
A gutta percha  Between Groups 41.265 2 20.633 24.787 0.000
removed of Bucco-  Within Groups 27.470 33 0.832
lingual view Total 68.735 35
A gutta percha  Between Groups 37.779 2 18.889 36.408 0.000
removed of Within Groups 17121 33 0.519

Proximal view Total 54.900 35




F11979 12 N1sanuastasdayaluisaznguian1sdneiuansinaiy luudazszduresnass

a

$INAU AULAN-A1 NAFaLALAD AT IA-2aA(Shapiro-Wilk Test)

Proximal view Group Static df Sig.

Syringe irrigation 0.903 12 0.174
Before gutta percha removed

XP-endo finisher R 0.872 12 0.069
of total canal

Irrisafe 0.876 12 0.079

Syringe irrigation 0.956 12 0.730
After gutta percha removed

XP-endo finisher R 0.919 12 0.277
of total canal

Irrisafe 0.920 12 0.285

Syringe irrigation 0.931 12 0.394
I\ of gutta percha removed

XP-endo finisher R 0.983 12 0.993
of total canal

Irrisafe 0.943 12 0.532

Syringe irrigation 0.933 12 0.410
Before gutta percha removed

XP-endo finisher R 0.855 12 0.043
of Coronal third

Irrisafe 0.875 12 0.075

Syringe irrigation 0.920 12 0.282
After gutta percha removed

XP-endo finisher R 0.829 12 0.021
of Coronal third

Irrisafe 0.854 12 0.041

Syringe irrigation 0.973 12 0.941
Before gutta percha removed

XP-endo finisher R 0.931 12 0.389
of Middle third

Irrisafe 0.914 12 0.242

Syringe irrigation 0.968 12 0.892
After gutta percha removed

XP-endo finisher R 0.949 12 0.629
of Middle third

Irrisafe 0.856 12 0.044

Syringe irrigation 0.920 12 0.287
Before gutta percha removed

XP-endo finisher R 0.961 12 0.797
of Apical third

Irrisafe 0.893 12 0.129

Syringe irrigation 0.934 12 0.430
After gutta percha removed

XP-endo finisher R 0.950 12 0.631

of Apical third
Irrisafe 0.919 12 0.275
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510U sulnanats-lnanans nageumaainafila-2am(Shapiro-Wilk Test)

Proximal view Group Static df Sig.

Syringe irrigation 0.962 12 0.814
Before gutta percha removed

XP-endo finisher R 0.869 12 0.064
of total canal

Irrisafe 0.927 12 0.348

Syringe irrigation 0.969 12 0.903
After gutta percha removed

XP-endo finisher R 0.951 12 0.038
of total canal

Irrisafe 0.900 12 0.157

Syringe irrigation 0.869 12 0.064
I\ of gutta percha removed

XP-endo finisher R 0.900 12 0.158
of total canal

Irrisafe 0.971 12 0.922

Syringe irrigation 0.898 12 0.147
Before gutta percha removed

XP-endo finisher R 0.772 12 0.005
of Coronal third

Irrisafe 0.912 12 0.230

Syringe irrigation 0.883 12 0.094
After gutta percha removed

XP-endo finisher R 0.831 12 0.022
of Coronal third

Irrisafe 0.909 12 0.205

Syringe irrigation 0.961 12 0.798
Before gutta percha removed

XP-endo finisher R 0.922 12 0.306
of Middle third

Irrisafe 0.922 12 0.302

Syringe irrigation 0.966 12 0.871
After gutta percha removed

XP-endo finisher R 0.938 12 0.469
of Middle third

Irrisafe 0.933 12 0.418

Syringe irrigation 0.930 12 0.379
Before gutta percha removed

XP-endo finisher R 0.839 12 0.027
of Apical third

Irrisafe 0.949 12 0.622

Syringe irrigation 0.950 12 0.639
After gutta percha removed

XP-endo finisher R 0.833 12 0.023

of Apical third
Irrisafe 0.954 12 0.693
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a s = ' 1 1% o [ dl
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4 % Qy b4 4 o 4 aa
ARBITINWUY ATULNHN-AU LAY W]‘Lﬂ,ﬂ@ﬂ@'?\‘i-iﬂ@ﬂ@’]\‘] ?qmnmmmmm@faamﬂﬁummam

FudLAN(Dunn-Sidak test)

Dependent () Group (J) Group Mean Std. Sig. 95% Confidence
Variable Difference  Error Interval
(1-J) Lower  Upper
Bound Bound
XP-endo finisher R -2.35 .37 .000 -3.28 -1.41
Agutta Syringe irrigation
Irrisafe -.16 37 .966 -1.09 .78
percha
Syringe irrigation 2.35% 37 .000 1.41 3.28
removed XP-endo finisher R
Irrisafe 2.19* 37 .000 1.25 3.13
Bucco-lingual
Syringe irrigation .16 .37 .966 -.78 1.09
view Irrisafe
XP-endo finisher R -2.19* .37 .000 -3.13 -1.25
XP-endo finisher R -2.25* .29 .000 -2.98 -1.51
Syringe irrigation
Agutta Irrisafe 15 29 940 -89 59
percha Syringe irrigation 2.25* .29 .000 1.51 2.98
XP-endo finisher R
removed Irrisafe 2.09* .29 .000 1.35 2.83
Proximal view Syringe irrigation 15 .29 .940 -.59 .89
Irrisafe
XP-endo finisher R -2.09* .29 .000 -2.83 -1.35

*The mean difference is significant at the 0.05 level.
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[

AABIIINTU ANULAN-AU LAAZIZALTAIARAIINHNUAQE AT AFLTLAN(Dunn-Sidak test)

Site (I) Group (J) Group Mean Std. Sig. 95% Confidence
Difference  Error Interval
(1-J) Lower  Upper

Bound Bound

XP-endo finisher R -0.69 42 0.286 -1.74 0.36
Syringe irrigation
Irrisafe -0.04 42 1 -1.09 1.01
Agutta percha
Syringe irrigation 0.69 42 0.286 -0.3575 1.75
removed XP-endo finisher R
Irrisafe 0.65 42 0.335 -0.3977 1.70
at Coronal
Syringe irrigation 0.04 42 1 -1.01 1.09
Irrisafe
XP-endo finisher R -0.65 42 .335 -1.70 0.39
XP-endo finisher R -342 146 0.075 -7.12 0.26
Syringe irrigation
Irrisafe -056 146 0.974 -4.25 3.13
A gutta percha
Syringe irrigation 3.42 146  .0.07 -0.26 712
removed XP-endo finisher R
Irrisafe 2.86 1.46 0.16 -0.82 6.56
at Middle
Syringe irrigation 0.56 1.46 0.97 -3.13 4.25
Irrisafe
XP-endo finisher R -2.86 146 0.168 -6.56 0.82
XP-endo finisher R -5.79* 1.75 0.007 -10.21 -1.38
Syringe irrigation
Irrisafe -1.22 1.75 0.868 -5.63 3.19
A gutta percha
Syringe irrigation 5.79* 1.75 0.007 1.38 10.21
removed XP-endo finisher R
Irrisafe 4.57* 1.75 0.04 0.16 8.99
at Apical
Syringe irrigation 1.22 1.75 0.86 -3.19 5.63
Irrisafe
XP-endo finisher R -4.57* 1.75 0.04 -8.99 -0.16

*The mean difference is significant at the 0.05 level.
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AAB9INHU A1UINANA-INANAY WARZILALIBIAABIINNNUAIEADAGUTLAN(DuUNN-
Sidak test)
Site () Group (J) Group Mean Std. Sig. 95% Confidence
Difference Error Interval
(1-J) Lower  Upper
Bound Bound
XP-endo finisher R -2.51*  0.82 0.012 -4.56 -0.46
Syringe irrigation
Agutta Irrisafe 0.12 0.82 0.998 -1.92 2.17
percha Syringe irrigation 251*  0.82 0.012 0.46 4.56
XP-endo finisher R
removed Irrisafe 264 0.82 0.008 0.58 4.69
At Coronal Syringe irrigation -0.12 0.82 0.998 -2.17 1.92
Irrisafe
XP-endo finisher R -2.64 0.82 0.008 -4.69 -0.58
XP-endo finisher R -4.39* 1.08 0.001 -7.13 -1.65
Syringe irrigation
Agutta Irrisafe 0.29 1.08 0.990 -2.44 3.04
percha Syringe irrigation 4.39* 1.08 0.001 1.65 713
XP-endo finisher R
removed Irrisafe 4.69* 1.08 0.000 1.95 7.43
At Middle Syringe irrigation -0.29 1.08 0.990 -3.04 2.44
Irrisafe
XP-endo finisher R -4.69 1.08 0.000 -7.43 -1.95
XP-endo finisher R -6.58* 1.08 0.000 -9.30 -3.86
Syringe irrigation
Agutta Irrisafe -0.93 1.08 0.778 -3.64 1.78
percha Syringe irrigation 6.58* 1.08 0.000 3.86 9.30
XP-endo finisher R
removed Irrisafe 5.65* 1.08 0.000 2.93 8.37
At Apical Syringe irrigation 0.93 1.08 0.778 -1.78 3.64
Irrisafe
XP-endo finisher R -5.65* 1.08 0.000 -8.37 -2.93

*The mean difference is significant at the 0.05 level.
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