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The purpose of the present study were to evaluate microleakage of a fourth generation dentin-bonding
agent following a walking bleaching treatment, to determine the effect of temporary postbleaching dressing
with calcium hydroxide on microleakage and to investigate the effect of delayed intracoronal restoration on
microleakage.

The results of this study were as follows:

1. Bleached groups showed more microleakage than unbleached group.

2. Immediately restored group following bleaching procedure showed the highest microleakage score.

3. One-week delayed restorations showed less microleakage but there were no statistically significant dif-

ference between group [ and II.

4. Provisional dressing with calcium hydroxide had no influence on microleakage.

It is necessary to know the time that has elapsed from the bleaching treatment to the restoration proce-
dure to achieve optimal seal, as well as to reduce the risk of microleakage in adhesive restoration.
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Table 1. The rating of the dye penetration

0 = no evidence of dye penetration

1 = dye penetration occurred up to half of the cavity
wall depth

2 = dye penetration occurred greater than half of the
cavity wall depth

Fig. 1. Schematic diagram to measure the degree of
dye penetration
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Table 2. Distribution of dye penetration score at intra-
coronal restoration

SCore
0 1 2
A 1T 7 3 0
A2 0 4 6
A3 1 5 4
A4F 2 5 3
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Table 3. Statistical analysis of microleakage between
groups using Mann-Whitney U test

“group A B € D
A . . .
B .

c .
D .

* : comparisonal significance at p{0.05

29 Z=7t el Al S71A T (p€0.05) 22lA 7}
T w5 e B4 399 422 ‘T‘E‘:} ”Ml-“r%"l %
At oy fo4E AAHp)0.05). FASEEE 9%
el 1543t Yol & 4TdX e 333 Hl" PE o “l*ﬂT
29 A= g o442 AAHp)0.05) (Table 3).

=

v.

Ot

AEA) e EFHoln BEH ¥
£531 9ok ARke] Abgtell we} Al el A
b dofvte 297t 3% Bada ok WA 8T
-Jﬁ“fﬂ*ﬂA’@Nﬂ“*mu 1E8E
29 &, #EAY 7, vATEY 24 5
Faon® AAde Ele o sE 43
ﬁﬂﬂﬂﬂ°4ﬁﬂ mmlgﬂ%aémw%

>~ ok
o IE
[ o
fru
i
A
A

l
+

'
ol

oy

Lo
o2 30 fo B S i 2l oo

1
=

B

g

= K

lo

A% gos 94424 wom % HE £
of ABstolol F2E o|F HaskaAL WAY
Tz} P B Ue dHo
#EHL & 4 A,
TE QAT 434 A Bk o Aokeh Ao
522709 AYo| Astrtan vusw Yok, o
g9 Bt YRS 18 oplsldl Aol zﬂw;
1o7|B2 old Wg B el el B A7}
Rgelo] ghrt. AF7HA ] Aol Japd FUAAA Fe
g e lsteavt davt 234 SEEE Best
o g Aol Frhe Y ek WAt dopd e
ZA 0] ?.7\}4 o2 HW3lg o xR Agreo] ZHAEY o]
Z & vlAFEo] F7HEvn k4o Barkhordar 5
& 30% Hdstris FEANEEES Sl BYeE
AR o FH7)To| AFE nAFEFo] F7HITL
o Titley $9& 35% #Atstes §dd 608 =2
Hd Hgde ggEst 720 dadrn 2agd.
Bitter '"-& FWAlel] 144zt =59 UFEL SEM 4
olq ¥std Fe vkt dgH. Perdigao® 9

]

4
TR NS

X
b
ol
fo
ek
Lo
lo 3o,

!

—urtﬁb"

rﬁ
(o &

_4

o

=

60

ATl A A 2] & dd o3 H
HAe] el U & %ii‘ii :—i e XA Ag <
o] AtA =xo] il A Eve] AR Tz WYL
AT Crim™'# Shlnoharass’E carbamide perox-
ideE AH&ete] BEA| BHeS NPT T 55 2549
nAFES ST 23 FUE A TR o] Tt
3 B3ttt 2 Ao 483 29s 3 foAU

A wlAlFEe] Fol STk The AralM S fARE A3}

o]

Dishman®-& X913 Hgdo] PAAQ AgHE 3
<= Agle ARk

3 z$dcin gon 25% E’Jr’}}ﬂ-?ﬁtoﬂ =Z9 3¢
A 7r3o|= Aol &
oL RAEA Za% 10}* 37C &l '7 :r“ﬁ il
HZA oM peroxide =7} AAEH A
Fo2 3 Edrty et

mehA], o] gt AFEo] ATt BAFE HF FEES
AR AI71E 4718 AL A3t £ A48 A
A WS Alsln 15Y Fo 88 9o T
% "z £83 73 foAde Aol YeiA &gk
t}. Adibfar’” 52 9H5& $E9 B 279 F& Ao

o] & w¥el| Tgo| Hof Z‘l—f— HAEES aA oz AA
& o vtz el £ A3 d5s AT %
7] Wl ol gt AR} ‘4 Ao g Aztgr, Rotstein
':2”5 FBF e B2 AFshe 3

g wz2A FA e 2FHER
O}dr/} ki BE dAA AMESHRO] B "}*9“5}0:]

A574E AH e e &b tsEe
A7) Z2HEY WL HA Rk Aoz *37—}5]‘11,
o A S AZto] BTEte| whet ditkshEol
eyl Az oz AR E AL Eou) gl wrEA
3l A3l 9s) /]’“5]74"} FAIsEe] B o R Qe
AR oz Fafs7] Wil 2R 54}

Ap7e] #E JiAsteiE AAS] A e W
£ noE e Cvitko 92 AR Fuls & o8
7] Ao Herd TH=L A AP Ao gWA £Fo
2 3 EHYdn Hugdom Rotstein®'& & ’35}}_{_:_0
catalased AHgtH ZE FAgeaE FHHoR
ato] B3zl A AeE AT + v OI'M—
Barghi %<& FWA9] Atxwafol o3 £EE9 ¥z
Ao g3t Ads BUE HE water displacement
solution® & A3 3AY primerdl aceton® alcohols ¥
3t 4Md dold AFAE AT oZHA THAHAL A
A" & gl FAT webs, o] e e dig

o_O,LmE

E



TP EEREE]

Rras AEE Tl P EE Hgoz A
ol Z9l ¥ 2] U £4OR AT AAY IFSF
£ 5 % ged 1 990] Pue FREAE FYAT 9
WAE, o, bl A Re YA AE, EuA
pHSE 5=, o4l £, A% oldel T, 4452 5
& EHAS AYHI 52 59 2dSe] Hashl 9B
o e Aoz H2Hn Yo,

g ole] 247t walking
bleaching< gold ) weka ol pH7F ¢ At
870l = A& TAsA L McCornick $& poly-
morphonuclear leukocyte®t osteoclast= 2F7he] AHA3
pHOIA 7V &ke] 753l 2 o] g A EEo] H3ye
g3 dod|a ME2E A2 A& defdria it
kA, olel gt pH W7t AA|e] 2745 2 FAu) Zolq
doldrt Xole] AT X2 JFTE 4o "rpn
3ttt a8y, Fuss® 9t Friedman'™ %2 Fua) 7} Ao}
AEE Fole A2Hoz ik & ok 7hg el Ag
AAFNM walking bleaching & At=e] W3ls 233
A3 27l e AWolHA T A zko] A 45 F714 9] pH
wEE F g E‘-J—Owlﬂr ueti] A 2EF5= pH
P &golel Hohe FHxF oz FulAY F&
ARAQA 4ol A2FF & Uz Bzt

=

pol nP"

<

(ST T
=N 19 po rL
o gk

_o|L

xR

S
v
o

,

WA 8] 913 walking bleachmg
BARE W o5 IAFE
Aoto] THAE A A ‘4“
33 pasteZ 7Y E
& Aote] 27 &
< FINA 24T €289 pHE A
FANe] &% A EAA 45 WA
3 T ddx I, Kehoe £2'&
walking bleaching paste® FAIZF2 2 YAT o5
T Aoz pH7} Z7kshe AL T oy e
pHe W3l AZE AF2A9] osteoclastic activity S
A& Aol st

ol’de] el 2 ol g2 TulF A7} o At
g A=, FAted gl -’F B9 wAFE
oA = Gl ol Goracm T Fatskgol] Aol zt
FEEY G HEE Wl *r% o] vlAFZEo] F
M=) 3}"13} 131‘4 Demarco 5% AEA Aol
A ZN% LArslda S G5 HE8S 1 scotchbond
multl—purpose AHg-gt %‘fﬂl?‘] 5 BEAA w4 FEo]

A% AL BHaslded o2 Azl 9% ok
o|g}7] EV/}*— AF FEES l‘*ﬂl %ﬂ"]ﬂ AT} Heo]
At At Piva 59 Fteds fdo2 %S

>
} d% o
i o
HU r{r Elo\'
I
fif

M X o2

tlo o3t

o
&3

U
o
of 1=,

o L ok

oo

o = n

ru[o D

A wo kI

@2 oy
22
o

_Q|L

52

S
(&

=

=

=2
i
e
ox ot
AT
ox

ol
d

(

'
_

fr ol 1= & 2 o alo
ik

- X
o

3t

hud

o
hd
-9
i}

YEA gYE 2 AHY THEQ MTEH 22 Hlu

r°*'
f
o
=

A H 3 & scotchbond multi-purposed AR
FHEEAA o] L] FEES] ulAFEd dE
A oty Euslded ol AL olule Skl e
o] At E<td| 11]715101 AEe] Aol A= 3
5EL2 ;(.“7.]5117 7)-10; y_oh;]_m E‘ Al oﬂ}\
g "} & o] oHEg 15U Y

Hoks wf ofttel mAFEge 74t A

of, m{U
o0k
—_i ::4

o
Ay o
nﬁi
fo & rfr b oL =2 o

3 de

£ AL B Ho
LJ::

(o]
— o
=4z
‘—Y—'_lollil
rﬂ?‘-.&i%

o= ,]/\40 01041;]_

%1%°EﬂEW%=EAHW%%ﬂ

s AN BE HAHES A3}
]

o ol 5 WX
n "= o

2 AASE Aol "asterr gaaql %’-a— 3&7
il

=

2l

ra"*”jgﬂﬁ
r 4 4 2L jo o

5o A7]1E @718k Alo] FHHY 1 717
7F o Z#sojol 31 catalase® A € aceton Ee
alcohol-based primer AHEA] A FZol WjX& Qg

BNz o AFE dlotd Aoz ARHAL FWFE ALg
St akstzbgo] AN YFel v P ohet
A FE] A= YR st ofd gig dFE ¢

Y= o] Ml X|ojet FEE7te) A A5t & U]*ﬂ
FE F7F UAs7] Y3 W] mgtE oo & Ao

W7k,

H

V.2 E
< 42 vde 4R Ay Ad s del AHe
A B oA 4 Hobd HAANE E3Y 59
Ao w5 o Flg F 7 280 nE vArEe ¢
= kel Hlasty] el AT EAE A A
dell SRetEs st CRARE I8 F 4 T2
T Zo] Aejsiaict.
10 SHARF EYE APglo] Badler £5
2T | SEART 17U BYARE AIPF vz 53
draes ¢5
3T L SRAEF 15U BYA RS APt 15Ut
o+ YAV ¥ R OR 55
47 1 SVARF 15Y9T YA BE AlPeta satsk
5 el 15793 9o £ U 5Py
L N

Thermocycling= Alge $ 0.5% basic fuchsin 4
S 6A7HEE Bl FUIE Ko} A3l HasA
TEEY FYRAE AUESE P42 ddal] AT
£ dAdrAcR e A9 ogd 22 A2 9
=)
1



LS| B Z=318]X] Vol 28, No. 1, 2003

—t

10.

11.

12.

13.

14.

15.

16.

17.

18.

62

CERF vk £EE AN 22N 1Y Be BT

. Friedman S © Internal bleaching: long-term outcomes

and complications. J Am Dent Assoc 128:513-558,
1997.

. Liebenberg WH : Intracoronal lightening of discolored

pulpless teeth: a modified walking bleach technique.
Quintessence Int 28:771-7, 1997.

. Waterhouse PJ and Nunn JH : Intracoronal bleaching

of nonvital teeth in children and adolescents: interim
results. Quintessence Int 27:447-53, 1996.

. Baratieri LN, Ritter AV, Monteiro S Jr, Caldeira de

Andrada MA and Cardoso Vieira LC : Nonvital tooth
bleaching: guidelines for the clinician. Quintessence
Int 26:597-608, 1995.

. Abbott PV : Aesthetic considerations in endodontics:

internal bleaching Pract Periodontics Aesthet Dent
9:833-40, 1997.

. Fisher NL and Radford JR : Internal bleaching of dis-

coloured teeth. Dent Update 17:110-1, 113-4, 1990.

. Cohen S and Burns PC : Pathway of the pulp. 7th ed.

St. Louis, CV Mosby. 674-690. 1998.

v, B, oA EH o] B BuAe ARF F2E Y
As7l A AW olFAY T RIAREEEIA
25:144-152, 2000.

. Spasser HF : A simple bleaching technique using sodi-

um perborate. NYState Dent J 27:332-334, 1961.
Nutting EB and Poe GS : A new combination for
bleaching teeth. J south Calif Dent Assoc 31:289-291,
1963.

Ho S and Goerig AC : An in vitro comparison of differ-
ent bleaching agents in the discolored tooth. J Endod
15:106-11; 1989.

Demarco FF, Freitas JM, Silva MP and Justino LM :
Microleakage in endodontically treated teeth® influence
of calcium hydroxide dressing following bleaching. Int
Endod J 34:495-500, 2001.

Howell RA : The prognosis of bleached root-filled
teeth. Int Endodon J 14:22-26, 1981.

Friedman S, Rotstein I, Libfeld H, Stabholz A and
Heling I © Incidence of external root resorption and
esthetic results in 58 bleached pulpless teeth. Endod
Dent Traumatol 4:23-6, 1988.

Torneck CD, Titley KC, Smith DC and Adibfar A : The
influence of time of hydrogen peroxide exposure on the
adhesion of composite resin to bleached bovine
enamel. J Endod 16:123-8, 1990.

Perdigao J. Francci C, Swift EJ Jr, Ambrose WW and
Lopes M @ Ultra-morphological study of the interaction
of dental adhesives with carbamide peroxide-bleached
enamel. Am J Dent 11:291-301, 1998.

Bitter NC : A scanning electron microscope study of
the long-term effect of bleaching agents on the enamel
surface in vivo. Gen Dent 46:84-8, 1998,

Rotstein I, Lehr Z and Gedalia I @ Effect of bleaching
agents on inorganic components of human dentin and

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

cementum. J Endod 18:290-3, 1992.

Titley KC, Torneck CD, Smith DC, Chernecky R and
Adibfar A ¢ Scanning electron microscopy observations
on the penetration and structure of resin tags in
bleached and unbleached bovine enamel. J Endod
17:72-5, 1991.

Torneck CD, Titley KC, Smith DO and Adibfar A
Effect of water leaching the adhesion of composite resin
to bleached and unbleached bovine enamel. J Endod
17:156-60, 1991.

Rotstein I : Role of catalase in the elimination of resid-
ual hydrogen peroxide following tooth bleaching. J
Endod 19:567-9, 1993.

2714, S, A9 A Fie T e AEgas
AAE AT $F9 573 AHA Ao B3t F2H A7,
o $t3] Bl B E 843 2] 23:656-669, 1998.

Heller D, Skriber J and Lin LM : Effect of intracoronal
bleaching on external cervical root resorption. J Endod
18:145-8, 1992.

Kinomoto Y, Cames DL Jr and Ebisu S : Cytotoxicity
of intracanal bleaching agents on periodontal ligament
cells in vitro. J Endod 27:574-7, 2001.

Kehoe JC : pH reversal following in vitro bleaching of
pulpless teeth. J Endod 13:6-9, 1987.

Rivera EM, Vargas M, Ricks-Williamson L
Considerations for the aesthetic restoration of
endodontically treated anterior teeth following intra-
coronal bleaching. Pract Periodontics Aesthet Dent
9:117-28, 1997,

Barkhordar RA, Kempler D and Plesh O : Effect of
nonvital tooth bleaching on microleakage of resin com-
posite restorations. Quintessence Int 28:341-4, 1997.
Titley KC, Torneck CD, Ruse ND and Krmec D :
Adhesion of a resin composite to bleached and
unbleached human enamel. J Endod 19:112-5, 1993.
Dishman MV, Covey DA and Baughan LW : The
effects of peroxide bleaching on composite to enamel
bond strength. Dent Mater 10:33-6, 1994.

Titley KC, Torneck CD. Smith DC and Adibfar A :
Adhesion of composite resin to bleached and
unbleached bovine enamel. J Dent Res 67:1523-8,
1988.

Stokes AN, Hood JAA, Dhariwal D and Patel K :
Effect of peroxide bleaches on resin-enamel bonds
Quintessence Int 23:769-771, 1992.

Demaco FF, Turbino ML, Jorge AG and Matson E :
Influence of bleaching on dentin bond strength. Am J
Dent 11:78-82, 1998.

Wolff MS, Kim H, Gwinnett AJ, lanzano J and
Alexander S : Effect of common “walking” bleach tech-
nique on enamel bond strengths J Dent Res 70:571-5,
1991.

Crim GA @ Prerestorative bleaching: effect on
microleakage of Class V cavities. Quintessence Int 23:
823-5, 1992.

Shinohara MS, Rodrigues JA and Pimenta AF @ In vit-
ro microleakage of composite restorations after nonvital
bleaching. Quintessence Int 32:413-7, 2001.

Cvitko E, Denehy GE, Swift EJ and Pires JA : Bond
strength of composite resin to enamel bleached with
carbamide peroxide. J Esthet Dent 3:100-102. 1991.
Adibfar A, Steele A, Torneck CD, Titley KC and Ruse
D : Leaching of hydrogen peroxide from bleached
bovine enamel. J Endod 18:488-91, 1992,

Barghi N and Godwin JM : Reducing the adverse effect



of bleaching on composite-enamel bond. J Esthet Dent
6:157-61, 1994.

39. McCormick JE, Weine FS and Maggio JD @ Tissue pH
of developing periodontal lesions in dogs. J Endod
9:47-51, 1983.

40. Fuss Z, Szajkis S and Tagger M : Tubular permeability
to calcium hydroxide and to bleaching agents. J Endod
15:362-4, 1989.

41. Rotstein I and Friedman S : pH variation among mate-

42.

43.

ol & F

BACElR X|DpCfst BES A

EAA AT ololE 17} 10X] FAChEtw x| nich
Tel : 061-240-7456

E-mail : hjolee@pusan.ac.kr

1ok
T

e

I
&l

2=

YgA mYE F ALY TEEY OMTEN 25t HlE

rials used for intracoronal bleaching. J Endod 17:376~
9, 1991.

Goracci G and Mori G © Scanning electron microscopic
evaluation of resin-dentin and calcium hydroxide-
dentin interface with resin composite restorations.
Quintessence Int 27:129-35, 1996.

Piva E, Martos J and Demarco FF : Influence of four
disinfectants on the microleakage of a dentin adhesive
system. Oper Dent 6:222-8, 1999.

63



