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ABSTRACT

COMPARISON OF APICAL SEAL WITH OR WITHOUT THE USE
OF DENTIN ADHESIVE SYSTEM

Min-Jo 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
use of dentin adhesive system. Forty extracted human teeth with one canal were selected and decoronated.
The teeth were divided into two Groups. The obturation procedure of Group 1 was the same as that of
Group 2 with the exception of dentin adhesive system. Group 2 were obturated with dentin adhesive sys-
tem, AH-26, and gutta-percha.

After obturation, the teeth were immersed in methylene blue solution for 84 hours. The teeth were sec-
tioned horizontally at 1.5 mn (Level 1), 2.0 mm (Level 2), 2.5 mm (Level 3) from the root apex using a low
speed microtome. Distance of dye-penetrated surface and total dentinal surface were measured using
SigmaScan Pro 5.0, and the ratio of dye-penetrated distance to the total dentinal distance was analyzed
statistically by Mann-Whitney U-test.

1. In both groups, the mean leakage ratio was decreased cervically.

2. At level 1, there was no significant difference between group 1 and grpup 2 (p » 0.05).

3. At level 2 and 3, group 1 showed significantly higher mean leakage ratio than group 2 (p € 0.05).

The results suggest that using dentin adhesive system in root canal obturation procedure reduces the api-
cal microleakage. (J Kor Acad Cons Dent 30(1):7-15, 2005)

Key words : Dentin adhesive system, Root canal obturation, Sealing ability, Apical microleakage
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Table 1. Materials used in this study

ing# root planings A&t A AP 1 5.25% =hotd
ANUEF S0 4847 G71Fo] Ao H3E 23S
AAZ T AEAA] ZHFro] s,

[

T%38 GT Profile (Dentsply Tulsa
Dental, Oklahoma, U.S.A.), Profile .04 file (Dentsply
Tulsa Dental, Oklahoma, U.S.A.)3} 4% stainless
steel fileq] K-flexofile (Maillefer, Ballaiques, Swiss)&
Al em, 2ael XAE dullE Gates-Glidden drill
(Maillefer, Ballaiques, Swiss)& AH&3F5 T

&

e

=<

% off
Mo ox
N

3) 2HFA AR L 7)F

Z#3A A &£ standard gutta-percha cone (Diadent,
Korea)® A2} 2% AH-26 (Dentsply De Trey, Milford,
Germany)< AHESI 1 dold HAA 2= All-Bond 2
(Bisco Inc, 1L, U.S.A)E AH&-3K5 T} (Table 1).

<#FA 7192 Continuous wave F24]9] System
B (Analytic Technology, Redmond, U.S.A)%}
Buchanan plugger (Analytic Technology, Redmond,
U.S.A), 283 23] backfilling Obtura ll (Obtura/
Sparten, Fenton, U.S.A)E AH-3IIT)

a =g
BT ALEE MAE 2% methylene blue £
(pH 7. Duksan Pure Chemical Co., Korea)< AH43+5
h AAE AEAZ) o] Aol epoxy resin (Kumho
P&B Chemicals Inc., Korea)ell o &3lict.

Products Main Components Manufacturer

Etchant 32% Phosphoric acid
Primer A Acetone. . ) Bisco Inc.

All-Bond 2 Na-N-tolyglycine glycidylmethacrylate (IL. U.S.A)
Primer B Acetone, biphenyl dimethacrylate
Adhesive Bis-GMA, UDMA, HEMA
Powder Bismuth phosphate

AH-26 Hexamethylenetetramine Dentsply De Trey (U.S.A)
Liquid Bisphenoldiglycidyl ether

Gutta percha cones

Zinc oxide, gutta percha

Bis-GMA = Bisphenol-A glycidyl methacrylate
UDMA = Urethane dimethacrylate
HEMA = Hydroxyethyl methacrylate

Diadent (Korea)
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Ag Aoke 2| HTo| folsiws BepAA &
AolN Ade 2, AAsIAem 40709 dgAjote F
g2 7+ 2 2070 27 o= o

EFT 132 All-
Bond 2 (Bisco Inc, 1L, U.S.A)E AMEEA @2 con-
tinuous wave of condensation technique22 Z338}%
o 272 All-Bond 2& AH8-8 continuous wave of
condensation technique 2 3}t

Agxjele] A5+ AAS L, TN #10 K-flexofile

A2 1 m B

ZolE A AAoZ AHAT. GT Profiled} Profile

S ol gato] 40HAA L A AR &

ﬂ%}—? #3, #4 Gates-Glidden drllli E}‘:H stvh. <
q

434 999

3) 2#FA

(1) 17

=% WE 183 17% EDTA (MD-cleanser, Meta
Dental, Korea)® A2 & SFFE AH3tL paper
point® HAZ3 § AH-26& =33 #40 .04 taper gut-
ta-percha cones =% o] YA AL}

t}& System BY 382 104 ¥, 5§ 200C=
z4% & 2ol 2 Aol 34 m FA Bk
Buchanan plugger® 295 3-4 mE 97|11 459
gutta~percha cone& #| A3ttt o] F Shilder plugger
£ o] &3l 7}tetar Obtura [9 G3lexZ 160 C&
Z2435t gutta-perchaZ EA3AA 2HYT 31 4 mn
FA7A] ¢ F239 5 thA] Shilder pluggerd o] -&-3F
of 7143k 3 23 e IRM (The L.D., Caulk,
Dentsply, U. SA)OE_ FAEHG,

(2) 2

4% W& 187 EDTA (MD-cleanser, Meta Dental,
Korea) & 8|3t & ZF= AH st paper point® 7
Z31%th. All-Bond 2 (Bisco Inc, IL, U.S.A.)¢| Primer

A%} BE &3l 27-gauge needles 7& luer-lok
syringe (Ultradent, U.S.A)E AM&sle] 2Ty 1527t
A48 & paper pointZ 7123%¥ . All-Bond 29
Dentin Enamel Bonding Resin® Prebond Resin® &
gale] #40 .04 taper gutta—percha cones ©]-&3}d &
Bl 2 8AA AT #40 .04 taper gutta-per-

HOHE EXH ARZ ofF0| g Z& LHR | 41

cha conedl] AH-26< =X3}o] continuous wave W
o7 17 543 59 (AN 34 m BAVAA F
Astdtt. ©]F Obtura [ G828 160CE 243}
o gutta- percha® EAGAA ZHYT L 4 m 79
AR FA891, 23 Y+ IRM (The L.D., Caulk,
Dentsply, U.S.A)22 173 5Y3A %ﬁo}ﬁu}.

4) v AFEAE
ZHEA] 45Y 407)9) HE Aolee 100% & o
o AedA 2U7t HEFGHT B F A2T 3 mE A
9 U x] BE-L naij] varnishE 23 =¥314t. o4
& A8 E M AEA e 2% methylene blue &
Ao A 84A7E Bt A& BIEAT

5) Aobe] Ak R Mrhde] 32

Methylene blue & ol|lA} 84A17Hget Hatd 2ot
#11 blade® o|-&3to] 212H | nail varnishE A3t
epoxy resindll Eujdldth. 49l microtome (Isomet,
Buehler, U.S.A) o[ &8t i FH4 ZHAAM 1.5 m,
2.0 mm, 2.5 on oA YR Z 737 level 1, level 2, level
3% A3t AL

FRPAGe AlHe] HdH L stereomicroscope (Oly—
mpus, Japan) 22 404 ) HEG 5 ARRIEG A o
£ computer scanner® scanningdt$ith. 229 Hdd
2o A SigmaScan Pro 5.0 (SPSS Science, Chicago,
1L, USA)E o]&l ].o:] oﬂ/\ﬂoﬂo] ;dEE] 23 §tvﬂ] o ]
o 33 AA SRS Aolg &4 Akt ¥
7¥etit.

3

rxgo
TEEL H

Zolo] gt Fago] AFH 2
#2=9 Zolo nl&2 Aislden, o2 SPSS 11.0
(SPSS Science, Chicago, IL, U.S.A. )& o]£3}] Mann-
Whitney U-testZ ZF 27e] #oA-& A3 ettt
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Table 2. Mean leakage ratio and statistical analysis for each obturation technique

Obturation Group Level 1 Level 2 Level 3
1 - 0.893 = 0.242 0.758 + 0.312* 0.420 + 0.315"
2 0.896 = 0.199 0.312 + 0.254* 0.058 + 0.119*
Mean + SD

1. Continuous wave of obturation technique without dentin bonding system.

2. Continuous wave of obturation technique with dentin bonding system.

Level 1 : 1.5 mn from the apex, Level 2 : 2.0 mn from the apex, Level 3 : 2.5 mm from the apex.

* statistically significant at P  0.05.

:
o
® 08
i
)
: 0.6 mGroup 1
g 0.4 O Group 2
H
S 02
b=

0

op Level 1 Level 2 Level 3

Figure 1. Mean leakage ratio in each group

Group 1. Continuous wave of obturation technique
without dentin bonding system.

Group 2. Continuous wave of obturation technique with

dentin bonding system.
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daMe EasAe F%ES AFadHt. 19659
Kakehashi 7] A& AA B4 773 ARFE 71
A FHY AFE =EA AE, A7 Ao AT
27} FAEA e 77 A9 AFE =2 Aol ¥
Al o] BAHA S Busilth
ATY T 2% X7 A Aok M= Qlst
of 2WA 83 Hopo] AFe TUE T3 JFHUL
g 28 A8 B 23 47 AR HE LS EEA
F4 o 24 S wEFe AL Felvt glen A2
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F
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a2 d
Zof Fojof @t} Sjsgren £9Y ATl w2 2T ¥
271 YE 2# FAE Xols AXNBAY FH9 A3 A
28 Alolol = EAACZ folg Aol Yrkm shgon,
e 28 ART A Fo HE 28 2AL dFol
2 g nAE 83 Folg & & vk Lud
Aot

nATES &

Ael7) 913 48 F ALATHL ML B
o] M5 E uhgo|th MAANTWML methylene blue,
india ink, procion blue, eosin red, silver nitrate, crys-
tal violet, ¥ rhodamine B 5} A&F Aotel] FFAIZ]
Z 27 Adsle] ARH Aho] HolE ZAAU £
Aokslo] 2 Zoe] WA U AFE Mie HAH|, 2
o doju|E ZH3le Hholth, MANEHLE A
7t WBANAT Ao A F3F
#E P2 A% HaAde B4 734

19806l 19904 Atolo] ZWrigho s 249
AREW R nAFES S ArolA Ax A%} 7}
g7 @ AL 0.12 m (Lares 5, 1990)°19 7P Zi°]
HAEE A& 925 m (Thirawat &, 1989)=2 77 ¢ Ato]
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Figure 2. Representative photograph of the group
without All-Bond 2. Level 1 ( x 40)

Figure 4. Representative photograph of the group
without All-Bond 2. Level 3 ( x 40)

Figure 6. Representative photograph of the group
with All-Bond 2. Level 2 ( X 40)

MOIE FEH ME ofFof ME 28 YR EH Ha

Figure 3. Representative photograph of the group
without All-Bond 2. Level 2 ( X 40)

Figure 5. Representative photograph of the group
with All-Bond 2. Level 1 ( X 40)

Figure 7. Representative photograph of the group
with All-Bond 2. Level 3 ( x 40)
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o] pH7} A3tk s, A AT 4
T AZ Aol ARA ARAAE A
Btodolat B0 B AR M= o] Fu e
g Z0|7] f3A Aol AAAH 1;37_9] e =2 /‘}%
31 F5F NiTi file2 #40717] ¥ 3I
A Aog Bl 27 S35 Tl #40 01’%" ]0}1_
g o] &skA] BT

Methylene bluex india inkel ¥]3ll &A}Fo] 2ol 2%
U2 9 2 A5dda 424 9em’ Butyric ac1d7EL%
Aol taktEel 3719 AR ] diel mArE A Y
Aol methylene blue =& o] 71 Bol AHEHT.

Oliver®} Abbott'?, Goldman 5'*, Spangberg 5, 1
23 Wu 98 23 3717t *XH%} ol & A4 7“5
E Eisles 2# WE AT E FA51 71EE AlA
le Ao 71 AlFA e | IHolgl Zx}o].oﬂq. a9
1} Peters®} Harrison'®, Antonopoulos 5" 73719 4
g wylo] AA U BEE AYINA R orE i
AFA oy nekE 7HE et flva Eusigin,
Dickson# Peters'& 23 7tetol = @A ole) A Foll=
GeFL Fx 0“3&11}3’_ Hastact Masters 9% sealer
2 A}g38lA ¢l gutta—perchaz ¥ FAA 2™ 1F
ZElQ) A AR Zole 955 %9 FEES HYen, 2
F ”‘JE}V} } 73—0r 100%9 +&&% B SAEH #9

% A 0117\1‘“ °“m ol A& AA2ZHA AEsE7] 9
39 methylene blues ¥ &
o, v&9o Frpbiez
Tamse $°2 4714 A4E © Rt
o A AA BT ""47‘%“}”& S FHEE A%
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ool gtk 2 B2E ilﬂowb Baabl 22
3717} el e Blel glowl, FHATAle) Ade &4
¢ AAdn 2ureyrd 334 A 33E A4 A
Qe Fesh apsng B AeE Hd A A%oz
el A9l £ Gl maislet

A% Age Br48 ool Joldg eala A4
A Wbl E 98 oz ATAA EYES BT

]

| 4%l :‘J)f Yol deleE 722 Add 4 3l
= Zolo A Tuft thEd|AE Bis GMAZ sealer® A
slo] 2@ AL ST, ol AA AsH oA 7 A AL
B7Mgetttal 23t

Anic $2& composite resins argon laser %’%fé Cis
o 2#& A8t SEMe g #&an} of A% AT

2 resino] AFE AL BAIP o, FEFHOE Us}
of A2 Auj7t SASATt Leonard 5729 AFlM = 5
Aol Atotal A&7t glass ionomer sealers}t ©de
gutta percha cone$ AMS-gF Z-$ETH A FA 0|tk B
238t} Mannocci® Ferrari® & epoxy resin A1€9
sealer$} adhesive, gutta percha® AM&-3H SHI7IgHH S
2 Z2AA nAFEe] don dusitets AXgrt 7be
Eli= s e

ol¢b= HHh 2 Leandro 5% 4 AAMA < oleF
g g7 AWES At 23 244 2 A 2] A o
Mg o] Fof FAsHA B3 FEES Bson gut-
ta-percha$} epoxy resin sealers ARE-3 7 %9} H] w3}
o F& FEES Ut 3t 1 9l EE con-
tinuous wave FAY o2 THFAA A LAE Ho] #
ARIEE uﬂ gR o W7 2R & 0}"1]‘44
FEkeke AR EA] Gl AopA o] g FAE o A
op o EH-J gl 7e] Fato] Bebdstn £459 %%E%
27 = 7] W Felta F4 st

Kanca®¥ GLUMA, Scotchbond [, Clearfil,
Photobond, Tenure 52 22 Aol A&Al= §717+ &
Ashe doldde HASHA getta e 2us ¢

Hap A2A 71713 Brbssing 23 AHEE] )
11‘ 74}_5] A}o]_11J+ /\7101‘—— A}Q}JJ o]: oﬂ ;(411—6]-
Qlofof i AT s F| AHEE Ho}W
¥ Amalgambond C&B$ All Bond 2 (Bisco Inc, IL,
USA)7} &apaeolgta 3t9ith. o] AdoM e ot &
Tol 9 AA = wet-bondingM Q! All-Bond 28 A
L3ttt

AH-26€ epoxy resin A ¥0] Egs o] glof otd A
A9} HaL g 4 len, g7 F HalEHe
ZOE A%o] glx, ZdoHdate Haan =dFo] AAH

< A% A EgEst 24 veRd (p € 0.001)%.
ol 43} & AH-269 BAL Aold HAA Algo]io
nE Ui g3 vwsle & A B Fiete A
& sealerzha Qztxlo] A gz A4

19929 Nakabayashi”'& E=2%0] Zﬂﬂ&]?‘] gowd g
el Aoldd fiat =& IS 4& & vty 5t

. 5229 A AdlE citric acid, polyacrylic acid &4
S714t8 EDTA, REDTA, EDTAC 59| chelating agent
2 AHgshe Whlo] gt} o]F Aolkde] A4t 238 A%
EDTAY F%= pH 50ll4] 6Atelghar del A Joh®.

Semra®t Ahmet®™& <#& 17% EDTAZ AHelsto
SEMo.2 @33 Az EDTAZ 183 243 AlHA
Ao gAE AAR T BE AT T35 e
w1087 AgAldle Ay A o] Sism AZF Aol
A #{F Afotd & Axg 24 °o*c}% BRItz ¥l

H r

%



o} 233t EDTAY gl AZFe 18& 2337 T A
< FAEATY. o] APAAM AHE-E EDTAY AAIZES 1
ToE glof Tk FolA T T FolA el A4S 43}
A EYEE AANGR.

2 ™M 72 Y 3L dotd FHAA Y AL
Holith, Mannocci®t Ferrari®E 27-gauge needle®}
luer-lok syringe (Ultradent, U.S.A)E o] &3] “Fo}
A HAAAE 23l ALt oy, AR
syringe Wl H&A7F FQ=A ot ALo] Erhgstod
gutta-percha pointdll 4otd F A& =¥ sle] ZHUY
g3t

2 AY 3 Tl FF ol HEAZ SR #Es)
Al Fr9=] gutta-percha’l A4 E AJH-2 Agol 4 ul
Astsict. A4 23 FH) AHEaET Adola FAA
A Tho] #I BEG0] R AHFo] sEEojof & A
ojt},

Rawlinson®-& @54 AEZ resing AHEIAE <t
Aria sl om O o frEHN ZTA R F o] oH -,
483 A% AXNE/F Bbs 32 E}0 Leonard”=
Aol HAA Y YA Z AHeete 2HFAE T F VAT
Z< Yrtet] H|E AR B b8y 22| B9
vl A& g AL Aote] A 5o o GHUR Ao} 725
B3ANA FEAGE S F7AE & dka Bastnh £
Ao Mg A Aok FaA S HRlhE AHSSA] &
o} post preparation®} AMXE7} 7Fgsh XTH F-90)
EAst= Zske ol A W&ol apical patencyE
FA%7Ie E7bestd AR gnl9 QA E= Bt
Aoz yztdnt,

o] Ago A= Fold HAA Y ALE oo mE AT
299 miAFEeE Brletdrh. 1 23 level 194 =
HIE FAAEQ FAte fllovt dobd HAAE ALE9)
2 @& T B FEEO| AHSA ¥ 1Y HE FE
5T 52 275 B o level 29 oM T Aot A
AAE M3 7o Yt FEEC] ok e AHE HS)
t}. ol#l Axte] Yoo e ol Leandro §20] A4
boupe}l o] Sty Adol B Fagke) BE g &4
T 249 oJgl§ 5 § F IAT ok HEA
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HOHE HEH ALE ofFo] GE 2 LHFHo 8lW

EletE S ARl 40W7HR) 28 AT 23 4
Al ot HAAE A 9 133 Aol HAAE
A48 2702 RF35}a Methylene blue solutions ©]
43 vAFE Aoz F5ed 2N 1.5 m

(Level 1}, 2.0 mn (Level 2), 2.5 mm (Level 3) #$]2] #

T FEES S8 U 22 AAE 4A

1. 199 279 37 T2 AAFZ FaHA 1434
o}

2. level 1904 129 B F380] 279 4o F2ER
o wroy, SAdHoR {9 Aol fidT (p )
0.05).

3. Level 29} 30A 279] Bt T2 EL 179 ¥ 72
R ggton BASA o2 §og alol & YERA
%} (p € 0.05).
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