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ABSTRACT

THE COMPARISON OF DIFFERENT CANAL IRRIGATION METHODS TO PREVENT REACTION
PRECIPITATE BETWEEN SODIUM HYPOCHLORITE AND CHLORHEXIDINE

Moon-Sun Choi, Se-Hee Park, Kyung-Mo Cho, Jin-Woo Kim*
Department of Conservative Dentistry, College of Dentistry, Gangneung-Wonju National University, Gangneung, Korea

The purpose of this study was to compare the different canal irrigation methods to prevent the formation
of precipitate between sodium hypochlorite (NaOCl) and chlorhexidine (CHX).

Extracted 50 human single-rooted teeth were used. The root canals were instrumented using NiTi rotary
file (Profile .04/#40) with 2.5% NaOCl and 17% EDTA as irrigants. Teeth were randomly divided into four
experimental groups and one control group as follows; Control group: 2.5% NaOCI only, Group 1: 2.5%
NaOCl + 2% CHX, Group 2: 2.5% NaOCl + paper points + 2% CHX, Group 3: 2.5% NaOCl + prepa-
ration with one large sized-file + 2% CHX, Group 4: 2.5% NaOCl +95% alcohol+ 2% CHX.

The teeth were split in bucco-lingual aspect and the specimens were observed using Field Emission
Scanning Electron Microscope. The percentages of remaining debris and patent dentinal tubules were
determined. Statistical analysis was performed with one-way analysis of variance (ANOVA). Energy
Dispersive x-ray Spectroscopy was used for analyzing the occluded materials in dentinal tubule for elemen-
tary analysis.

There were no significant differences in percentage of remaining debris and patent tubules between all
experimental groups at all levels (p ) .05).

In elementary analysis, the most occluded materials in dentinal tubule were dentin debris. NaOCl/CHX
precipitate was detected in one tooth specimen of Group 1.

In conclusion, there were no significant precipitate on root canal, but suspected material was detected on
Group 1. The irrigation system used in this study could be prevent the precipitate formation. (J Kor Acad
Cons Dent 35(2):80-87, 2010]
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1P e FRAME 5AE W Y A 2EEE 53
FHERA R WA HW 79 22 £42 of7]A]
T e}, AR Al o7} F Qs
Z 229 A (Chorhexidine gluconate, CHX)& %
Pt FHE 70 Aol gt YEFT v
g2 AYu F4 o] HlmA ol ZIAH A ZH
T ek 2y ZEAF Al 2o} MAeL A xz) o
T F&-8o] YERE 4 9l biofilmel] that &
T &37F NaOClETh W@ ©@io] glom 22 f7]22
S35 o] gl7] WEol” NaOCIZF &7 Al-g-allof gt} 2
Kuruvilla 572 NaOCl¥# CHXS &7 Ag-sl= Ao
Ztzke] AAA g G5 R A Hut o & Faay
£ Yehisitt E3g vk itk 28y Basrani &
2% CHXZF NaOCl& &7 AHS- Al, ZA9] ZH Eo] LAY
gty Hastglon, o] AHES WS 2 £ 9dn
o pAPAsin] g7k A 7] vl
<8 4 A 2HAH ¢S = 5 Aok
71 AP E3F o] AAE9] rrEaiE
%217 para-chloroaniline (PCA)Z H&A|HA * &=
oHo] TFARE Al B& Fo7t a7 3 itk
olgfgt FuAE-& Fol7] 9 =¥ o2 Zehnder” <}
Bui 57" CHX A& Ao paper pointE o]-&dtd <&
& 128 s FHM2n, Bui 572 CHX AR A
Bolu} 43 &S o]gsle 2HAAE sl o U A=
= floll= WS F4s89 T Marchesan 572
LA E Bl &7t beds
A on F4o] ¥ AxE o] 43t 3]
A& AAE FH8IATE. Bui 572 paper pointE ©|
2o g4 AT + d=A,

1

p= AT}

]

Environmental scanning electron microscope (ESEM)
S 59 2w BIAL EEY WA YR gop
TE ot AHE IA AFE Hrlerl o, A o]
At B3 AAEAA o thaf A FA8EA] okt
olef] & A= NaOCIZ CHXSl EFAHE- Al, T2}
A= IS W] fgf F &9 HES =Y 7
=2

)

2o IAAL, Aok, 3 B A2 F57F fle
2 B e 50749 @A AHEEA
5% NaOClel| 30% ¢t 53t F X2 Zwe] X F24
kel S 239 scaling® A2EHEE AAG L,

13 A7HA] ] ol Basigit.

2

2) <A

28 Zol= #330 bur (Komet Brasseler, Lamgo,
Germany) ¢ Endo Z bur (Dentsply Maillefer,
Ballalgues, Switzerland)& ©]&3td] <#95S st
Aot Size 0 barbed broach (MANI Inc., Tochigi,
Japan) & °|&3tdq XFE AAT thy, #10 stainless
steel K-file (MANI, Inc., Tochigi, Japan)Z &%
s gRleta, 23] shudS I8ttt JAEW 7
(S5, Carl Zeiss Surgical Inc., Jena, Germany)= ©]&
ato] #15 SS K-file tipel A2@32 FalA] feto 3
olglE mtde] ZolHt} | mm #S YA E 2dFez 4
etk 2@ XA 1/32 gates glidden drill
(MANI, Inc., Tochigi, Japan) 2.2 34 s}oH, &4
o we} 04 taper ProFile Ni-Ti rotary file (Dentsply
Maillefer, Ballalgues, Switzerland) < ©]-&3ld #40 7}
A gojstadtt. AP HAR #10 K-files ©]-8-3t
A2 e delaksint.

2.5% NaOCl& ol g3t Za& AFsten, 2#y
Aol ghgd T 27 W smear layer?] AAE 93] 5 ml
9] 17% EDTA (SmearClear, SybronEndo, Orange,
CA, USA)E 183 A8 & v, b mlo] S/TE A3

SHAE Aol Aot A2 WA E 9] ZeaY &
o 77} 94 A A (EXAMIXFINE, GC, CO.,
Tokyo, Japan)& ©]-&3dtd X|ZeellA 10 mm7HA¢] A
=& Erjstsint.

LI A A= #27 gauge needle} luer lock syringe
(ShiFeng, Sichuan, China)& A3l needle9] tip©]
ZHHET 1 mm &S X =22AZ F st 52
(up~down motion) .2 #Z AHs9oH, 4 4%
7 st 7] el AT} Al s TollA
1E FA7E o) &s) AFYe &9 (suction) sttt A
ole & 10704 5709 Fo2 vrolA T 2ol Al
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5 ml9] 2.5% NaOCl<& 0] ot 232 AHsAT 1
% paper pointZ <#-S 71Z319
(2) 1

5 mlel 2.5% NaOCl< ©]&3te] #& AA38taL 5 ml
9] 2% CHXC.Z F7} A3 3, paper pointE |43}
of ZHE Az

(3) 2

5 mle 2.5% NaOCl< ©]&3ste] s AAg oy,
paper pointZ ©]&3sle] & Azstt. 5 mlY 2%
CHXS.& 37} Al 3tal A paper pointE ©]-&3tf &
& Az

(4) 3

5 ml9 2.5% NaOCl& o] &3l &
paper pointE °]&3td Z#HZ Az 1
Ho} o @A 2 39l 04/#45 profiles o] &3t &
< skt 5 mle 2% CHXSz #E A#3}
paper pointg °]&sto] 284S AxsAY,. 1 &, F7}
Aol Z#INZ YAE smear layers Xﬂﬂ‘é} 4
17% EDTAS 1%3F #8381 2F A4 & 7

(5) 4T

5 ml9 2.5% NaOClE o]&3te] Z&E AlZ e v,
paper point® %S AXA7)1, 5 mlel 95% 4F &S
o] &3t ¥ ATt 1 ¥ 5 ml¢] 2% CHXC=
Z7F AlA kL, paper pointE o] &-3fe] 7z} T).

4) FE-SEM #41& 91 4] 2 24 Wy

Aokz Agwe] el wgt 23S AlFg & He
A FHEAR 23 Y5 dulste] 193 A Bast
%}, Diamond disk (Brasseler, Lemgo, Germany)E
o]-g3te] wWiepHERAA A A HF-5 A3 T, Ao}
FA wlof Ao} Aol FPotA 22 PPk, chiesel=
LSRR AT T S RS FAE A
del Ao, S, A 2H AT E o], A HAL
FAF AAE 0 7 (Field Emission Scanning Electron
Microscope SU-70, Hitachi, Tokyo, Japan)< &3l
2,000 Hj&= Hee] huAQl #9945 29T F TIFF
2ol st = Akt
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(1) ZA} H] & (Percentage of remaining debris)

olu|A]of] 2= FALY pixel 5 o171 A3l HFH
Z 23 (Adobe Photoshop CS3, Adobe systems, San
Jose, CA, USA)E ol &3tatt. #93 ouA
Magnetic lasso tools ©]-&3to] ZHA7E Sl Fae] &
= A3t pixelakz 4313, ©] gk= ZF oI7|A<] pixel

#o® o] At e Sl MEeE Uil

(2) 7W¥ ZJobA| 3 H] & (Percentage of patent dentinal
tubules)
olu Ao TAT L Jut F Aopy T FE AL o] G
Aoba| el & AR Lol JiHF Aoba & B8-S =73
of W& 2 YeRAAT

(3) “dobAl W B4 YAaEY

2,000 W& HEG AR A JobdE U Add £
o A2 BAE] 98 10,000 we 2 Biste] AopA
T UE BB 2BV (EDAX, AMETEK Inc.,
Mahwah, NJ, USA)E o|&3sld £49| d4E 43
1, A= g =g Aok

2. EAEN

SPSSTM Ver 17.0 (SPSS INC., Chicago, IL, USA)
< AHget 7 él?ﬁ%ﬂ«l 274 F9lo] w2 A} H&3
N AotAl# vl &S 95% FoFFodl A ANOVA test®
BA590m  Scheffe test® AFE 744 slith.

. &= &t

Table 1, 2 ZHAL H &3 /E AdopAll et vl ¢
I FFHAE UER Aol tj2wE X BE AY
Tl A frejgntel AdEe] FPEA = dgkon, 2]
&3 PEE AobAl T HlE L Al BE S FelddlM 4
AR Atold o ek ztolw YEUA &%t
(Figure 1).

Zp o] ZGE ARl A dobAl i i B B4 4
£ BN A3 139 g AJHCNA C, 0, PY o2 g
o] =4 vepsten, Cla Nol 3 AE= 0t 1749
=8 o o R

2 AT Yez] ddFdA e O, P, C, Cas
ol =& A2 Yehgth(Figure 2).



Table 1. Mean percentage of remaining debris (Mean = SD)

Aot +AHERDY SZ2FA LIS BISEINE FHYYAIZ 2/t 0f2] J1A] 2HME g

glo| blu

Group N Coronal Middle Apical
Control 10 1.46 + 1.29 0.67 £ 0.49 0.91 £ 1.17
1 10 6.41 + 6.46 4.85 + 491 4.32 + 4.56
2 10 3.24 +2.14 3.35 £ 3.63 3.51 +£3.11
3 10 3.80 £+ 3.06 6.72 £ 7.37 490 +7.18
4 10 6.53 + 4.46 2.39 £ 2.79 1.81 = 1.67
Table 2. Mean percentage of patent dentinal tubules (Mean % SD)
Group N Coronal Middle Apical
Control 10 97.50 £+ 5.59 9542 + 6.71 99.13 £ 1.94
1 10 90.97 + 8.77 85.56 + 22.17 79.91 £+ 20.40
2 10 90.60 + 3.41 86.55 + 10.67 77.37 £ 16.94
3 10 87.80 & 3.32 74.53 = 11.47 75.68 = 14.51
4 10 87.32 + 8.60 87.91 £ 8.79 84.21 + 13.68

Control

Coronal

Middle

Apical

Figure 1. Representative FE-SEM micrographs of root surface (2,000 X).

(chemo-mechanical preparation)< Al&3l= Zo] F£&
S} S7 gl AFA e 28 W f71243 A& A
S ddEA AAT FE glonw gt S o)) 9
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T & Zhe] WA E = Sl gk phg o] of
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o 3

%)

al
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5= A% (substantivity) = AW 2717t g4t 285 7}
2t #9325k NaOC1Z CHXe] ¥hyd 1 ol 27
glo] SA Z2Ae] A Eo] FPETHE =50l Bo] Ui
Holnt o d4d e F4 AES PCA (para-
chloroaniline) 2 G A9} A3A|2] FURZ o]-&5 1 gl
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Figure 2. Elementary analysis of occluded materials in dentinal tubule on FE-SEM micrograph (10,000 X).
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