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Effects of canal enlargement and irrigation needle depth on
the cleaning of the root canal system at 3 mm from the apex

Ho-Jin Moon'*, Chan-Ui Hong’
'Biomaterials & Tissue Engineering Lab., Dankook University, Cheonan, Korea
*Department of Conservative Dentistry, Plant Dental Hospital, Daejon, Korea

Objectives: The aim of this study was to test the hypothesis, that the effectiveness
of irrigation in removing smear layer in the apical third of root canal system is
dependent on the depth of placement of the irrigation needle into the root canal and
the enlargement size of the canal. Materials and Methods: Eighty sound human lower
incisors were divided into eight groups according to the enlargement size (#25, #30,
#35 and #40) and the needle penetration depth (3 mm from working length, WL-3 mm
and 9 mm from working length, WL-9 mm). Each canal was enlarged to working length
with Profile.06 Rotary Ni-Ti files and irrigated with 5.25% NaOCl. Then, each canal
received a final irrigation with 3 mL of 3% EDTA for 4 min, followed by 5 mL of 5.25%
NaOCl at different level (WL-3 mm and WL-9 mm) from working length. Each specimen
was prepared for the scanning electron microscope (SEM). Photographs of the 3mm
area from the apical constriction of each canal with a magnification of x250, x500,
x1,000, x2,500 were taken for the final evaluation. Results: Removal of smear layer in
WL-3 mm group showed a significantly different effect when the canal was enlarged
to larger than #30. There was a significant difference in removing apical smear layer
between the needle penetration depth of WL-3 mm and WL-9 mm. Conclusions:
Removal of smear layer from the apical portion of root canals was effectively
accomplished with apical instrumentation to #35/40 06 taper file and 3 mm needle
penetration from the working length. (Restor Dent Endod 2012;37(1):24-28)

Key words: Apical instrumentation; Periapical periodontitis; Root canal therapy;
Scanning electron microscopy; Smear layer

ME
AR TEH FAH2 22AH | HHS Aot MYHE YAIst= AOILL' 0|F 2I5t0] 22|
= U4E 77120 HI’S &|0{OF of04, 32t O YIS A7| Qo HEE/0{0F BHCt.” of 2|2 22HHES
2 3710] 20| £H2 HO[7F 2SOl MY ™ Y2 oA Bict’ S5 22A 9 afFet
O 22 QI 2|RO| HALZ 2AES= T = 22T 3 mm FL(QUH, 0] #2[0E +R2 F2E,
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22 EAE stof 2| & A2H0| 2P=0f QU= AMet [0
8070 HE2|0t2 MEASHCE 22t MAAZ 5.25% NaOClL &4
(Duksan pure chemical Co., Ansan, Korea)2t 3% EDTA E2(pH 9,
Smear Clean, Nippon Shika Yakuhin Co., Yamanashi, Japan) 12|11
Ae[AA4(Daihan Co., Ansan, Korea)E AMEStRACE MZ His=2
= 30 gauge needle (Max-I-Probe, Dentsply International, York, PA,
USA)S OI23H3iCt.
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AEE|

#10 K-file2 0|23510] 22 24510 #10 K-file, #15 K-file, #20
ProFile (Dentsply International) MIYU2 27| 2AAMLS otRCH 1
= 807 HEx|ote 2RSS WS CHS A= 207 |OH 4
| 2O2 Lhe CF2 242 #25, #30, #35, #40 ProFileZ 22712 2
S ZOISHAUCE Of 7|+ 2 Y0Ct 5.25% NaOClZ 222 M2t
Ch 2f 22 CHA| 107 2|OH LSO 22T ZAHZ 222 E 3 mm, 9
mm S 0IN HAZMHS KBS RO2 LIFHACY,

22 2BHY Al 2ET 402 Mol L22 17| 93 2 A
Hol ZHEE green compound (Kerr, Orange, CA, USA)Z 45t
Ct. 2 M0= 30 gauge needleO rubber stop2 22tot0] A&t
3 SI2101M CHSTH 212 SA2 HBHHUCE M 5.25% Na0Cl
S 5 ml 802 2087 HBHHHCE 3% EDTA BAS 427t 283
o, 3 12212 1 mlo] EDAZ X8 3 27 Lol MHoig 2

e

[ILE Sy - =2 1o T

7|12 M3t Cte, THA| 2 mLo| EDTAZ H&311 #20 file2 2SS
S5t MUES A|3H5F TR 3527+ 7|CI2ACH7} CHA| 5 mLe] 5.25% NaOCl
2 5t AESIUE 2ZTAH22 5 mlo| SR4ZE 2US MYsI
paper point2 222 25120 green compoundE A3t CI2
FARAZIHD|E 22 AT g2 A G40 BHEHAUCE

SEM 242!
uB(ole] 2YUNE X120 diskE 0|2310] BS B T2, 2
22 chiselg S3) DA YO PATHHACL. HEiE 2t Al

H™Z 2% glutaraldehyde (PBS buffer, 0.1M, pH 7.2, SIGMA Co., St.
Louis, MO, USA)Z 4COAM Z|ASH 24A17F 1H =, Na cacodylate £
Z9H(0.1M, pH 7.2, SIGMA C0)22 33| MA3IRICE 1 5 S7tEl=
=5 (30%, 50%, 70%, 90%, 95%, 100%)2| O & &= (Ethyl Alcohol
Anhydrous, Carlo Erba, Italy)Off 102% *{2[otA 0 AZRI[OAM 2[4
19 425 CFS, aluminium stubOf| carbon tapeS 2 A|THS U H5HF
Ct. d=M2 ?Ioll aqueous conductive silver liquid (ProSciTech Co.,
Kirwan, Australia)2 A|T2} stub AIO[E RS20 jon sputter
(E-1010, Hitachi Co., Tokyo, Japan)E O|23t0{ 10 mAOJA 120% 4|
33| gold-palladiume2 FEISISCY.

2E A2 SEM (S-3000H, Hitachi Co., Tokyo, Japan)2 O|&35}04
2| 2Ek &2 (apical constriction)282E 3 mmQ| $2|E &Qlst
11 22|9] x250, x500, x1,000, x2,500 ARl &H5IFCE LendiniQ
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Table 1. Smear layer score

Restorative Dentistry & Endodontics RD E

Score Condition of smear layer
0 no smear layer, dentinal tubuli open
1 small amount of smear layer. some dentinal tubuli open
2 homegenous smear layer covering the root canal wall, only few dentinal tubuli open
3 complete root canal wall covered by a homogenous smear layer, no dentinal tubuli open
4 heavy, nonhomogenous smear layer covering the complete root canal wall

This table was adopted from Lendini, M. (2005) The effect of high-frequency electrical pulses on organic tissue in root canals.

Int Endod J, 38, 534.
21t

DR e L AHA0l0 g =YE HA Fee
Table 29+ 2T},

MBS0 2AYCZEE 3 mm &2 22A7A| Y2E F20=
TCE DREUIL SIHESE SYS HARUIL STt YA
20|10 oL}, MHbhs0| 2AZCZLE 9 mm A HUE 220

Table 2. Score of remaining smear layer according to
instrumentation size and needle position from the apex in
mm scale (mean + SD, n = 10)

Size of instrumentation
#25 #30 #35 #40

Depth of needle tip
WL-3 mm
WL-9 mm

33+0.6 3.3+0.6 25+0.4 1.9+0.6
35+0.6 3.6+0.4 3+0.6 2.8+0.5

WL-3 mm, Needle position is 3 mm from the apex; WL-9
mm, Needle position is 9 mm from the apex.

= A0S 2A0|Z 20|10 UR| QICt. B MZHHS0[ 2 Z0l|A
3mm A2 27| HYUE Z2IH AUY2ZRE 9 mm B HY
& ARLECT TUE HAEII = A LIEFCHFigures 1 and 2).
Table 32 2T 2SI 20j0l| 2 =S HAHEUE AT
A2, #2574 ECiot 2 #35 LHE, £33 #30 2 #35 RE
29|t 20|17} 9\,[912['1(;7 < 0.05), #25 o0t #30 o2, #35 L0} #40 =

Loll= Folet 20| 2AY + At

Table 3. The statistic analysis among instrument size

#25 #30 #35 #40
#25
#30  p=0.445
#35 p=0.009 p=0.009
#40 p=0.015 p=0.006 p=0.383

WL-3 mm, Needle position is 3 mm from the apex; WL-9
mm, Needle position is 9 mm from the apex.

Figure 1. Representative photograph in the WL-3 mm
groups. (a) #25, WL-3 mm; (b) #30, WL-3 mm; (c) #35,
WL-3 mm; (d) #40, WL-3 mm. (a) and (b) presence of the
smear layer on the surface, x1,000; (c) presence of debris
in the dentinal tubules, x1,000; (d) removal of the smear
layer from the surface, x1,000.

26 www.rde.ac

Figure 2. Representative photograph in the WL-9 mm
groups. (a) #25, WL-9 mm; (b) #30, WL-9 mm; (c) #35,
WL-9 mm; (d) #40, WL-9 mm. (a) and (b) smear layer is
not removed, and tubule apertures are totally obliterated,
x1,000; (c) smear layer is thin as evidenced by crack over
tubule aperture, x1,000; (d) dentinal tubules are exposed,
but some are blocked by smear layer, x1,000.

http://dx.doi.org/10.5395/rde.2012.37.1.24
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