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ABSTRACT

THE EFFECT OF SMEAR LAYER TREATMENT ON THE MICROLEAKAGE

Jung-Min Lee, Sang-Hyuk Park, Gi-Woon Choi*
Dept. of Conservative Dentistry, Division of Dentistry, Graduate school of KyungHee University

The purpose of this study was to compare the sealing ability of root canal obturation with or without the
treatment of smear layer. Eighty extracted human teeth with one canal were selected. Instrumentation was
performed with crown-down technique. After instrumentation, root canals of the NaOCI group and NaOCl-
6 group were irrigated with 3% NaOCIl. EDTA group and EDTA-6 group were irrigated with 17% EDTA.
Then all teeth were obturated using continuous wave obturation technique.

NaOCI group and EDTA group were immersed in methylene blue solution for 84hours. NaOCI-6 group
and EDTA-6 group were immersed in methylene blue solution for 6months. The teeth were sectioned at 1.5
mn (Level 1), 3.0 mm (Level 2) and 4.5 mm (Level 3) from the root apex. The length of dye-penetrated inter-
face and the circumferential length of canal at each level were measured using Sigma-Scan Pro 5.0.

1. The mean leakage ratio was decreased cervically.

2. NaOCl group showed higher mean leakage ratio than EDTA group at each level. But there was signifi-

cant difference at level 1 only (p  0.05).

3. NaOCI-6 group showed higher mean leakage ratio than EDTA-6 group at each level. But there was

significant difference at level 1 only (p € 0.05).

4. NaOCI-6 group showed higher mean leakage ratio than NaOCI group at each level. But there was sig-

nificant difference at level 1 only (p < 0.05).

5. EDTA-6 group showed higher mean leakage ratio than EDTA group at each level. But there was no

significant difference.

6. In NaOC] group and NaOCI-6 group, scanning electron micrographs of tooth sections generally covered
with smear layer. In EDTA group and EDTA-6 group, tooth sections showing the penetration of sealers

to opened dentinal tubules.

The results suggest that removal of smear layer was effective to reduce the apical microleakage of the root

canal. (J Kor Acad Cons Dent 31(5):378-389, 2006]
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Table 1. Irrigation solution to treat the smear layer in this study

Products Manufacturer Function & Characteristics
NaOCl KMC Pharmacy, Seoul, Korea 37¢C, 3%
17% EDTA

MD-Cleanser

META BIOMED Co., Okcheon,
Chungbuk, Korea

30% ammonia solution

1 - 2% acetyl pyridine chloride

Distilled water

Table 2. Materials and instruments used in this study

Products Manufacturer Function & Characteristics
Endo-EZE® Ultradent Product Inc., 27 gauge,
South Jordan, USA Flexible irrigator tip
K3" SybronEndo, CA, USA Rotary Ni-Ti file
K-file Maillefer, Ballaigues, Swiss Hand file

Pro-engine power unit
Daegu, Korea

Sae-Yang Machinery co.,

Micromotor & handpiece

Heating Mantle

Misung Scientific co., Yangju, Korea Warmer

Temperature Controller

Misung Scientific co., Yangju, Korea

Keeping temperature at
a fixed level

AH-26 Dentsply DeTrey, Germany Sealer

Gutta-Percha cone Diadent, Korea

Canal obturation material

System B

Analytic technology, USA

Canal obturation unit

Buchanan Plugger

Analytic technology, USA Plugger

Obtura- Il

Texceed Co, USA

Gutta-percha backfilling

o7 AFsaTH.

47 AL crown-down o2 FEA K3™ Ni-Ti
fileg ©] &3l MAR sizeE 40.06 taper’} H=% g4
stglom s wek & wieid 109 K-file® <93
patencyE 713t

TH U 9 2R S S okl 3Y-E vhE gt
3mi9] 37C 3% NaOCl €942 AAst] ZHALYF
oF 2ol 18m7} A s} L, irrigator tip (27 gague)
S =2 & Endo-EZE® (Ultradent Product Inc., South
Jordan, USA)& AHE-3I4 T}

oH 49 T v 2ol £7std HE AA sl

(Table 3).

3) Ao 5 ¥ 2%

80719l A& Aols FAL R 7t 7 2070 4o =
=3It (Table 3).

NaOCl## NaOCl-672 37C 3% NaOCl &9 5 ml

380

2 287 HF A9, EDTATZ EDTA-672 17%
EDTA €9 5 m2 2% 7+ 2% At

HF A Xote AAY et B35 ApAl7)7]
A el A4 SmlZ A H3FAL paper pointE 23
% AH-26 (Dentsply DeTrey, Germany)Z 40.06
taper gutta—percha cone®Z 200T continuous wave
=¥ FAYeE FRFALE ilen, 28 99= IRM
(The L.D. Caulk, Dentsply, USA) &2 5-33}%]t}.

4 FH T NaOCIT¥ EDTATS 100% w5& A&
A 297 BT v ES Hkek e NaOCl-6w2)
EDTA-67-& 671€3t Aol g Zad b5 nlAvrZ
< %71k

4) A2 AT

2loke] A 3 mE AL YA FELS nail var-
nishE 238 =¥3}3 2% methylene blue &9jcl| 844
7FEo 2 AAE AFEAZT



Table 3. Classification of experimental groups

Group n Irrigating solution Final flush

NaOCl 20 37C 3% NaOCl 37°C 3% NaOCl (5ml) 2 min
EDTA 20 37C 3% NaOCl 17% EDTA (5ml) 2 min
NaOCl-6 20 37 3% NaOCl 37°C 3% NaOCl (5ml) 2 min
EDTA-6 20 37C 3% NaOCl 17% EDTA (5ml) 2 min

5) Alote] Aot o Hbwo] A

#11 bladeE ol&3dte] 2HE nail varnish& Al A8t
31 epoxy resin®l Zwjgh th& Low speed microtome
(Isomet, Buehler, USA)< ©]§-atod aflF8ha 23 ollA
1.5m, 3.0 m, 4.5 m AR A& 717} level 1, level
2, level 32 sta 3 Aetsiditt.

T3 Ao Al g 4AEr A (Olympus,
Japan) o2 1208) o] ##stn ARE #Jg v
SigmaScan Pro 5.0 (SPSS Science, Chicago, IL,
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kit

6) FARAARER] 7 #E o ot
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stub®l mounting ¥ gold ion sputter® gold coating ]
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Japan) 0.2 ZWFAA e FFobd AW 10008 =
TF 3 AR ZGdn

TE5L AA 2H=8 Zold U3 dado] JEH 2
H &2 Atetglen, o] SPSS 12.0
(SPSS Saence Chicago, IL, USA)= ©]£3}9] Mann-

Whitney test& o]&3te] 95% 12| F2rel|Al A3}
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2, 3 EFoA EDTA?LA FEEO WA YeRoy
Level 1oA®F A A o2 fogt A5 Bt (p (
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0.05, Figure 2).
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Table 4. Mean leakage ratio at each level (Mean * SD)
Group Level 1 Level 2 Level 3
NaOCl 0.46 = 0.24 0.18 = 0.28 0.07 £ 0.19
EDTA 0.20 = 0.26 0.12 + 0.25 0.07 £ 0.18
NaOCI-6 0.69 = 0.32 0.38 = 0.41 0.29 + 0.37
EDTA-6 0.37 = 0.39 0.19 + 0.29 0.09 = 0.14
1.0
1.0 09
2': 0.8
o 0:7 -% 0.7
E 0.6 H NaOCl % 06 NaOcl-6
& 05 — B EDTA % 05 W EDTA6
8 04 04
0.3 0.3
0.2 0.2
0.1
o0 | J A  wm o . =
Level 1 Level 2 Level 3 Level 1 Level 2 Level 3

Figure 1. Mean leakage ratio in NaOCl group and EDTA
group.
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Figure 3. Mean leakage ratio in NaOCI group and
NaOCl-6 group.

o)

7 goldAtelo] AR 8t o level 13 nEE7HA]
ZAFHAA T} ”C’VﬂJJﬂHi AT A= A9 #HAH
&3t} (Figure 20).

NaOCl-6w¢] FAFn #2 A3= NaOClZe] 7t
levelo| A 9} w7 IA| 2 mdZo] AdopA S st gl
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Figure 2. Mean leakage ratio in NaOCl-6 group and
EDTA-6 group.
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Figure 4. Mean leakage ratio in EDTA group and EDTA-
6 group.

& NaOCIT9] level 153-$oll vla] <3 AJold 3} sealer
Ll EA7FH @el #AHAT (Figure 21, 22).
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At (Figure 23). Level 2 39 9A] EDTATY 7449
A 2 2ol Al AEH sealer7t oA 2 A
3k EDTA w3 HlmAldle 22 ¢of 7S Bl
U 238 =AY 23 A}o].zlz\}o]4 3l B‘L_‘: 2223519
(Figure 24).
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LEGENDS OF FIGURES

Photograph of the NaOCI group Level 1 (x 120).

Photograph of the NaOCI group Level 2 (x 120).

Photograph of the NaOCI group Level 3 (x 120).

Photograph of the EDTA group Level 1 (X 120).

Photograph of the EDTA group Level 2 (X 120).

Photograph of the EDTA group Level 3 (X 120).

Photograph of the NaOCI-6 group Level 1 (X 120).

Photograph of the NaOCl-6 group Level 2 (x 120).

Photograph of the NaOCI-6 group Level 3 (X 120).

Photograph of the EDTA-6 group Level 1 (x 120).

Photograph of the EDTA-6 group Level 2 (x 120).

Photograph of the EDTA-6 group Level 3 (X 120).

Photograph of the NaOCI group Level 1 (X 1000); Scanning electron micrographs of tooth sections
showing the gaps between gutta-percha and the surface of root canals. Surface generally covered
with smear layer. Gaps were occuring between the smear layer and the gutta—percha.

Photograph of the NaOCI group Level 2 (X 1000): Scanning electron micrographs of tooth sections
showing the gap-free region between gutta-percha and the surface of root canals. Surface generally
covered with smear layer.

Photograph of the EDTA group Level 1 (X 1000): Scanning electron micrographs of tooth sections
showing the penetration of sealers to opened dentinal tubules. Gap-free region was showing
between the sealer and the dentinal tubules. Numerous sealer tags could be seen within the inter-
tubular dentin. But, voids were occuring between the sealer and the gutta—percha.

Photograph of the EDTA group Level 2 (X 1000); Scanning electron micrographs of tooth sections
showing the penetration of sealers to opened dentinal tubules. Gap-free region was showing
between the sealer and the dentinal tubules. Numerous sealer tags could be seen within the inter-
tubular dentin.

Photograph of the NaOCI-6 group Level 1 (X 1000): Scanning electron micrographs of tooth sec-
tions showing the gap-free region between gutta-percha and the surface of root canals. Surface gen-
erally covered with smear layer.

Photograph of the NaOCIl-6 group Level 2 (X 1000): Scanning electron micrographs of tooth sec-
tions showing the gap—free region between gutta-percha and the surface of root canals. Surface gen-
erally covered with smear layer.

Photograph of the EDTA-6 group Level 1 (X 1000): Scanning electron micrographs of tooth sec-
tions showing the penetration of sealers to opened dentinal tubules. A few sealer tags could be seen
within the intertubular dentin.

Photograph of the EDTA-6 group Level 2 (X 1000): Scanning electron micrographs of tooth sec-
tions showing the penetration of sealers to opened dentinal tubules. A few sealer tags could be seen
within the intertubular dentin.
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