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ABSTRACT

TIME-DEPENDENT EFFECTS OF EDTA APPLICATION ON REMOVAL
OF SMEAR LAYER IN THE ROOT CANAL SYSTEM

Ja-Kyong Lee, Sang-Hyuk Park, Gi-Woon Choi*
Department of Conservative Dentistry, Division of Dentistry, Graduate School, Kyunghee University

This study was to verify that the combined application of NaOCI and EDTA was more effective in removal
of smear layer than the application of NaOCI alone. Furthermore it was aimed to find out the optimal time
for the application of EDTA.

Thirty five single rooted teeth were cleaned and shaped. NaOCI solution was used as an irrigant during
instrumentation. After instrumentation, root canals of the control group were irrigated with 5 ml of NaOCI
for 2 minutes. 30 sec, 1 min, and 2 min group were irrigated with 5 ml of 17% EDTA for 30 sec, 1 min, and
2 min respectively. Then the roots were examined with scanning electron microscopy for evaluating removal
of smear layer and erosion of dentinal tubule.

The results were as follows;

1. The control group:

The smear layer was not removed at all.

2. The other groups:

1) Middle  : All groups showed almost no smear layer. And the erosion occurred more frequently as
increasing irrigation time.
2) Apical 3 : The cleaning effect of 2 min group was better than the others.

The results suggest that 2 min application of 17% EDTA should be adequate to remove smear layer on

both apical § and middle 3. (J Kor Acad Cons Dent 31(3):169-178, 2006)

Key words: NaOCl, EDTA, Smear layer, Irrigation, Root canals, Cleaning

- Received 2005.10.11,, revised 2006.3.28., accepted 2006.4.17.

.M =
AR AL 28 P D A S Aldste] 23
* Corresponding Author: Gi-Woon Choi n A=} AR fﬁx—}% ﬂ]ﬂﬂ*‘étﬂ O]T/}. RS 63"3 =5

Professor of Division of Dentistry,

Graduate school, KyungHee University

1, Hoegi Dong, Dongdaemun Gu, Seoul, Korea, 130-702
Tel: 82-2-958-9336

E-mail: gwchoi@khu.ac.kr

2y
[ o
2"
L e
:U
p
ol r
BRI
>
o
3
=
e QL‘

-
B
=
ol
e
>
=l
o
i)

o
AbE 225 48] AA] o
% (smear layer)°] F4 €.

169



LHBHX| BHEZES}S] ] - Vol. 31, No. 3, 2006

= [¢]
§714% 748 Fo 2B hska Yople 4
78 adtel AT FAL A9 ga2 AT 2@
ARA e 28 0 o) RS Pen 28 349
28 1) DR BAS PAID), ol 22 ) 2

2# AFAZE 0.5 - 5.25% NaOCl £94& 7H
Ao g AHgshet olw Az gal2E aela
2hgol 371 WZeltt. 28y NaOCl 42 #7]
AAsE T80l §l7] Wi o|ARtege 2HE 3
= oA A7 =2EE AAB] o)

EUFe 7714 Ads AAse AFARE 7L
polyacrylic acid 59 714t ethylene diamine
tetraacetic acid (EDTA), ethylenedioxybis (ethylim-
inodi (acetic acid)) (EGTA)<} 22 Z# o] EA7} AT},
°|]% EDTAE Z% ol& 59 8% o2 w3l +&
3 2 ZolE SjtES Ak, 17 24 Al Al
Xutef| EAjste vkl ooy lipopolysaccharide
LPS)E Al A%, 1 Ay} =@z 2714 AES A7
ot A 9 4% 50| Slo] 7MY Bol ARgHT

oX mN ot T
Sk o =t e

ofl

¢

—

T} NaOCl §9 22 A& & 17% EDTA $40 2 A e
Bl B g or miFol AAHATL Buskst
o, Bystrom¥} Sundqvist”’= NaOCl €< E= EDTA
g G502 AE3 79 u) Walsto] ALEE A Y E
Wb o fgettta sl of9h o] ZRAYAR
NaOCl §97} EDTAE #asto] AMS-E 4§ =E39
AAZH 9 &7 et 484 ey, EDTA
Salo] ARE Azt whE mzo] AA Zad] ggk AT
£ BA ¢or EDTA €99 7 A& A7t} &3
A o} =go] T,

old] EDTA €9¢] &g Azt wp2 =d3o] AA &
HE vt A £45 FHasletiA 2EES 894
o2 AAs] 93 EDTA £ 2 28 A7k dn
AF 2 AYE it

I. &

oot

ERERT

IAE A 37HE ofel kel Ao A EA T
o x| 2eo] e/ Ao} 35S AE WY

oA 2 AL A g3 B AT thedait o] A9 ¢l
Lim 5" NaOCl $97H& 238 AGA 2 A3 3¢5 o= skl
Table 1. Materials used in this study
Products Manufacturer Function & Characteristics
NaOCl KMC Pharmacy, Seoul, Korea 37C, 3%
17% EDTA

META BIOMED Co.,Okcheon,

MD-Cleanser
Chungbuk, Korea

30% ammonia solution
1 - 2% cetyl pyridine chloride
Distilled water

Table 2. Instruments used in this study

Products Manufacturer Function & Characteristics
Endo-EZE® Ultradent Product Inc., South Jordan, 277 gauge

UT, USA Flexible irrigator tip
K3™ SybronEndo, CA, USA Rotary Ni-Ti file
K-file Maillefer, Ballaigues, Swiss Hand file
Pro-engine Sae-Yang Machinery co., Micromotor & handpiece for
power unit Daegu, Korea endodontic treatment

Heating Mantle
Gyeonggi, Korea

Misung Scientific co., Yangju,

Warmer

Temp. Controller
Gyeonggi, Korea

Misung Scientific co., Yangju,

Keeping temperature at a fixed level
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Table 3. Classification of experimental groups
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6) TARAARAN 7 B g 7t

Azx" AAs aluminium stub®ll mounting ¥ gold
ion sputter® gold coatingx 2|3t H FARIAA N7
(HITACHI S-2300, Tokyo, Japan)o.2 &3t A

Group n Irrigating solution Final flush

Control 5 37C 3% NaOCl 37C 3% NaOC]1 (5 ml) 2 min
30 sec 10 37C 3% NaOCl 17% EDTA (5 ml) 30 sec
1 min 10 37C 3% NaOCl 17% EDTA (5 ml) 1 min
2 min 10 37T 3% NaOCl 17% EDTA (5 ml) 2 min

(Irrigating solution: 3ml used between each instrumentation for 1 min: total 24 ml)
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Table 4. Scoring Criteria for smear layer removal

score Aspect of root surface
0 Surface completely covered with smear layer, no tubules visible
1 Surface covered with thin smear layer but orifices of tubules visible:

occasional tubules open

2 Smear layer partly removed: orifices of most tubules open or partially open
3 Smear layer mainly removed, most tubules completely open
4 Smear layer completely removed:

peritubular dentin removed, resulting in increased size of tubular orifices

Table 5. Evaluation Criteria for Erosion

symbol Aspect of root surface
X No erosion; All tubules looked normal in appearance & size
Erosion exists :
O The intertubular dentin was destroyed so that tubules were connected

to each other.
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Table 6. Scores of smear layer removal (frequency)

group score 0 1 2 3 4
control Middle 3 5 0 0 0 0
Apical 5 0 0 0 0
30 sec Middle 4 0 0 0 1 9
Apical } 0 3 5 2 0
1 min Middle ¥ 0 0 0 1 9
Apical } 0 2 7 1 0
9 min Middle 3 0 0 0 2 8
Apical¥ 0 0 2 6 2
Table 7. Scores of smear layer removal
group score N Mean Rank Kruskal-Wallis P
30 Sec 10 11.95
Apical ¥ 1 Min 10 11.75 11.894 .003
2 Min 10 22.80
30 Sec 10 16.00
Middle 3 1 Min 10 16.00 0.558 757
2 Min 10 14.50
30 Sec 10 28.40
total 1 Min 10 28.20 2.177 .337
2 Min 10 34.90
Table 8. Frequency of erosion occurrence at each level
control 30 sec 1 min 2 min % p
Middle 3 0 1 2 3 2.615 .455
Apical ¥ 0 0 0 0 . 1.000
x*(p) . 1.053 (.305) 2.222 (.136) 3.529 (.060)
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure ©.

Figure 7.

Figure 8.

EXPLANATION OF FIGURE LEGENDS

Representative photograph of the control group at apicald (X 2000): score 0, surface com-
pletely covered with smear layer, no tubules visible.

Representative photograph of the control group at middle 3 (x 2000): score 0, surface com-
pletely covered with smear layer, no tubules visible.

Representative photograph of the 30 sec group at apical 3 (X 2000): score 1, surface covered
with thin smear layer but orifices of tubules visible: occasional tubules open.

Representative photograph of the 30 sec group at middle 3 (X 2000); score 4, smear layer
completely removed; peritubular dentin removed, resulting in increased size of tubular orifices.

Representative photograph of the 1 min group at apical 5 (x 2000); score 2, smear layer part-
ly removed; orifices of most tubules open or partially open.

Representative photograph of the 1 min group at middle 3 (X 2000): score 4, smear layer com-
pletely removed:; peritubular dentin removed, resulting in increased size of tubular orifices.

Representative photograph of the 2 min group at apical 5 (x 2000); score 3, smear layer mai-
nly removed, most tubules completely open.

Representative photograph of the 2 min group at middle 3 (X 2000): score 4, smear layer com-
pletely removed: peritubular dentin removed, resulting in increased size of tubular orifices
Erosion exists.



EDTAS| MBA|ZI0] 2 ZEF LY smear layere| HAHZZfof Bt 917

Figure 7. Figure 8.
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