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I nfluence of Intermediary Filling Material on Microleakage of
| ntracoronally Bleached and Restored Teeth

Maryam Khoroushi*, Atieh Feiz**, Maysam Ebadi***

ABSTRACT

Background: Failure of composite restorations in terms of microleakage after intracoronal bled
has been reported. The purpose of this study was to assess in vitro effect of sodium ascor
calcium hydroxide as intermediary filling materials to repair the microleakage associated with
sive restoration following intracoronal bleaching.

Methods: Sixty endodontically-treated incisors with access cavities extended to the cemento
junction in gingival margin were randomly divided into five equal groups. In group 1, cavities
restored by applying Single Bond and Z100 composite resin. In groups 2-5, 35% hydrogen p
gel was placed into the pulp chamber and sealed for 5 days. In group 2, teeth were then restd
group 1. In groups 3 and 4, 10% sodium ascorbate gel and calcium hydroxide paste were aj
the pulp chamber for 40 hours, removed, rinsed and then, restored. In group 5, the cavities we
bated for 7 days and then, restored. Samples were thermocycled, immersed in basic fuschin,
tioned. Dye penetration was scored using a stereomicroscope. Data were analyzed using
Wallis and Mann-Whitney U testa € 0.05).

Results: There was no significant difference in enamel margins (P = 0.163). In dentinal margin
0.003), groups 1, 3 and 5 exhibited similar leakage patterns, each one of groups 1, 3 and 5
nificant differences with each one of groups 2 and 4.

Conclusion: Intracoronal bleaching using 35% H202 gel increases the microleakage in de
margins.Application of the antioxidant agent or a seven-day delay following bleaching may im
the marginal integrity. Applying calcium hydroxide might jeopardize dentinal sealing.
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Introduction
completion of intracoronal bleaching bleaching therapy? Some studies have shown that
treatment to an extent that satisfies both the the bond strength of resin-based materials to
patients and their dentists, the access cavity shouldbleached enamel and dentin s

After

be restored using a permanent restoration material. provisionally>” The peroxide

The best choice in this case is composite-resin, believed to inhibit composite
which is bonded by means of acid-etch technique polymerization®® it is less likely that changes in
to enamel and dentin. Achieving a durable bond the enamel structure might influence resin
prevents exposure of the area to bacteria and othercomposite adhesiott? In any case, the appearance
contaminants, guaranteeing tooth stability. of a hybrid layer in bleached enamel is not as clear
Furthermore, strong restoration as well as safely and regular as in enamel that has not been
sealed dentinal tubules are required for successful bleached! That is why access cavities in teeth that

reduced

residuals are

resin
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are bleached and restored by use of composite- microleakage of resin composite restorations in the
resin sometimes show marginal leak&ge. bleached access cavity.
Several methods have been proposed to
neutralize the negative effects of hydrogen Materials and Methods
peroxide on the adhesion of resin composite In order to conduct this in vitro study, we selected
bonded materials to the enamel and dentine of the 60 freshly extracted intact human maxillary
access cavity in bleached teétt® incisors that had been extracted due to periodontal
Cvitko et al found that refreshing the margins problems. Samples were stored in 0.2% thymol
through producing cavity bevel before acid-etching solution for two months before the study.
is effective in reducing the negative effects of Following a thorough cleaning of the teeth with a
hydrogen peroxide on adhesitnRotstein et al brush and pumice/water slurry, endodontic access
used sodium hypochlorite to resolve the remnants was obtained using a round diamond bur in a high-
of peroxide in the access cavifyOthers have  speed hand-piece and cooled with air/water. Then,
suggested  pretreatment of enamel using using fissure burs, access cavities were extended to
dehydrating substances such as alcohol and CEJ areas; gingival margins were placed in the
acetone-containing adhesives to attain desirable dentinal region. The root canals were cleaned,
results with regard to adhesit® shaped and obturated with gutta-percha and root
Some authors reported that delaying bonding by canal sealer (AH26, Dentsply, USA). The cervical
at least 7 days can help maintain good adhesion ofthird of the root canals were treated with the
composites to dental tissu€s’*® Shinoharaet al primer solution and sealed with a 2-mm layer of
and Cavalli et alobtained the optimal bond of resin  glass ionomer cement (Vitremer, 3M ESPE, Dental
material to bleached dental hard tissues after a 3- products, St. Paul, MN, USA) according to the
week period®® During this waiting period, the  manufacturer's instructions (Table 1). The teeth
color of the bleached tooth should be stable. were randomly divided into five groups of 12
Recently, researchers declared that compromisedspecimens each and then, subjected to different
bonding to bleached enamel can be reversed with treatments. In group 1 (negative contral), the
sodium ascorbate, an antioxidant, either on dentin access cavities were treated with the bonding agent
or enamef®#% (Single Bond, 3M ESPE, Dental products, St Paul,
One of the most important complications of MN, USA) and were incrementally filled with
bleaching is external root resorption (ERR), which composite resin (2100, 3M ESPE, Dental products,
in severe cases causes tooth |&&hoe found that St Paul, MN, USA) according to the
bleaching agents reduced the pH in the cemento- manufacturer's instructions (Table 1). Each
enamel junction (CEJ), stimulating osteoclast increment was photocured for 40 seconds with a
activity, which in turn may initiate ERR. Coltoux 50 (Colten, Whaledent Inc, Mahwal, NJ,
Temporary dressing of the pulp chamber with USA) light-curing unit.
calcium hydroxide has been proposed to reverse A 35% hydrogen peroxide gel (35% Hydrogen
pH and prevent ERR* Application of this  Peroxide, Opalescent endo, Ultra dent, USA) was
material has also been recommended to function asplaced into the pulp chamber. The cavities were
a biological seal under the glass ionomer barrier, sealed with cavit (Provis, Favodent karl Huber
which serves only as a mechanical seal. GmbH, Germany) for 5 days and then, incubated at
A previous study claimed that the provisional 37 and 100% relative humidity. Then, the cavit
application of calcium hydroxide suspension into was removed with round carbide burs. Cavities
the pulp chamber after completion of the bleaching were washed with distilled water and prepared as
procedure does not negatively impact the follows:
sealability of the composite materials used for final In group 2 (Positive Control), after thorough
restoration of the access cavify. rinsing, the cavities were all restored as in group 1.
As marginal sealing is one of the key factors in In group 3 (sodium ascorbate group), 10% sodium
the long-term success of endodontic, bleaching and ascorbate gel was used for 40 hours. The cavities
restorative treatments, we sought to compare were sealed with cavit. The gel was then, washed
calcium hydroxide and sodium ascorbate as thoroughly with distilled water and the cavities
temporary intracoronal treatments for the restored. In group 4 (calcium hydroxide group),
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calcium hydroxide powder (calcium hydroxide that extended over up to half of the cavity wall
Pure, Merck, Germany) was mixed with saline depth; 2, dye penetration greater than half of the
solution in the ratio of one-scoop/one-drop. The cavity wall depth. The obtained data were analyzed
paste was placed in the access cavities for 40 using non-parametric tests including the Kruskal-
hours, the cavities were sealed with cavit and then, Wallis and Mann-Whitney U testa € 0.05).
removed from the access cavities with a sharp
spoon excavator. Cavities were washed with Results
distilled water and restored. In group 5 (delayed Among the 5 groups under study, there was no
bonding), a cotton pellet soaked in distilled water statistically significant difference in microleakage
was placed into the pulp chamber and the cavity of the enamel margin (P = 0.163) (Table 2).
was sealed with cavit for 7 days. After this period, However, there were significant differences in the
the cavit was removed using a carbide bur in a dentinal margins (P = 0.003) (Table 3). Pairwise
low-speed hand-piece and the cavity was washed comparisons of the dentinal groups based on the
with distilled water. The access cavities and pulp Mann-Whitney U test showed significant
chamber were restored. differences between groups 1, 3, 5 and groups 2, 4.
During each treatment and for 24 hours after Groups 1, 3 and 5 exhibited similar leakage pat-
restoration, all specimens were stored in the terns and each one of groups 1, 3 and 5 had signifi-
incubator at 37°C and 100% relative humidity. The cant differences with each one of groups 2 and 4.
restorations were polished by a composite
polishing system (Enhance, 3M ESPE, Dental Discussion

products, St Paul, MN, USA). Teeth were |n this study, the gingival margins of the cavities
subjected to 500 thermal cycles, between 5°C and were extended to the CEJ. Clinically, some root-
55°C (Mp Based, KARA Co., Tehran, Iran). filled discolored teeth that need intracoronal

The apices of all samples were then sealed; pleaching do not have intact enamel margins. This
teeth surfaces were covered with two coats of nail is due to the existence of CarieS, unintentional
varnish except for the restoration margins and 1 extension of the margin during preparation of the

mm  surrounding margins. Each group was access cavity, trauma and wear, among other
immersed in a 2%basic fuschin solution for 24  reasons.

hours. The nail varnish was removed and the teeth  Some studies suggested that the remaining

were longitudinally sectioned using a diamond oxygen following a bleaching procedure interferes
disk. Microleakage in the incisal and gingival with the resin bonding proce$sRestoration of a

margins was examined by three cross-calibrated margina| seal may also be affected by b|eaching
examiners under 32X magnification of a remnants, increasing the microleakage of fluids
stereomicroscope (M6C-10, N9116734, Russia). and bacteria into the restored pulp chamber,

The following standard scoring system was yltimately leading to the failure of treatménit:
applied: 0, no dye penetration; 1, dye penetration

Table 1. Restorative materials used in the study and mode of their applications according to the manufacturer instruc-
tions (3M ESPE).

Materials Manufacturer's instructions
Single Bond & Etch for 15 seconds. Rinse with water spray for 10 seconds leaving tooth moist.
Z100 composite  Apply two consecutive coats of the adhesive with a fully saturated brush tip. Dry
resin gently for 2 to 5 seconds. Light cure for 10 seconds. Apply Z100 composite resin.

Light cure for 40 seconds.

Vitremer RMGI Apply Vitremer primer for 30 seconds. Air-dry for 15 seconds. Light cure for 20
seconds. Mix the Vitremer powder and liquid in 2.5/1 ratio for 45 seconds. Apply
the paste. Light cure for 40 seconds. Apply finishing gloss. Light cure for 20 sec-
onds.
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Complications of the walking bleach technique
are attributed to the acidic pH of the bleaching
reagent. Thirty percent H202 has a pH value of
between 2 and 3. The low pH is undesirable
because the whitening efficacy of unbuffered
H202 is significantly lower than the effect of
alkaline-buffered H202

In the current study, group 2 and 4
demonstrated increased microleakage in the
enamel margin, but this increase was not
significant. Provisional dressing with calcium
hydroxide increased microleakage in the dentinal
margins. In this regard, our results are not in
accordance with a previous studyin the present
study, all the cavities were washed with distilled
water as a neutral irrigation medium. Demaeto
al used an anionic detergent solution in their study
to wash the cavities and reported no adverse effect
on microleakagé® There are probably precipitates
of the material on the dentinal surface which are
not completely removed even after etching with
phosphoric acid.

Supporting the findings in this study, Mondelli
et al suggested that although provisional dressings
using calcium hydroxide, as well as their
relationship to microleakage of resin composite
restorations, remain to be elucidated, calcium
hydroxide could undoubtedly remain in cavity
margins and increase microleakdge€onversely,
Piva et al reported that rinsing calcium hydroxide
from the cavity using acid does not have a
devastating effect on  composite resin
microleakagé®

In group 2, surface alterations and free oxygen
may interfere with the formation of bonding and

might be responsible for decreased adhesion, since Groups

this could prevent a close apposition between the
adhesive agent and the tooth surficR®educed
microleakage in group 5 as compared to group 2 is
related to the one-week delay in the placement of
adhesive restorations. Others have rep&téd®?®
that a delay in adhesive restoration could reverse
the effect of the bleaching agents.

In contrast to findings reported by Demasto
al,?® increasing microleakage in dentinal margin in
group 4 may imply that residual calcium hydroxide
in the margins can not be removed completely,
even using a total-etch bonding system. In fact, it
seems that using calcium hydroxide in the dentinal
part of the access cavity, which has a margin made
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entirely of enamel margin, would be expected to
exert a buffering effect and reduce the likelihood
of cervical resorption. However, it seems that
simple rinsing after using calcium hydroxide in the
bleached access cavity is not enough when the
enamel margins are not intact and/or adequate,
possibly leading to an increase in microleakage.
Other methods, such as refreshing the margins or
using calcium hydroxide as only a biological seal,
are recommended in order to control the
microleakage of restoration margins. However,
further studies are necessary to conclusively
determine the effect of calcium hydroxide on the
adhesion of various materials to dental tissues.

Table 2. Microleakage distribution in enamel margins
in the study groups.

Groups 0 1 2 Total

1 11 1 0 12
%91.7 %8.3 %0 %100

2 7 4 1 12
%58.3 %33.3 %8.3 %100

3 10 2 0 12
%83.3 %16.7 %0 %100

4 7 4 1 12
%58.3 %33.3 %8.3 %100

5 10 2 0 12
%83.3 %16.7 %0 %100

Total 45 13 2 60
%75 %21.67  %3.33 %100

P =0.163

Table 3. Microleakage distribution in dentinal margins
in the study groups.

0 1 2 Total

1 11 1 0 12
%91.7 %8.3 %0 %100

2 4 8 0 12
9%33.3 %66.7 %0 %100

3 10 2 0 12
2%83.3 %16.7 %0 %100

4 4 7 1 12
9%33.3 %058.3 %38.3 %100

5 9 3 0 12
%75 %25 %0 %100

Total 38 21 1 60
9%63.3 %35 %1.7 %100

P =0.003
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Conclusion
Using calcium hydroxide in the access cavity
during the waiting period after intracoronal

bleaching leads to increased dentinal microleakage.

11.Titley KC, Torneck CD, Smith DC, Chernecky R,
Adibfar A. Scanning electron microscopy
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tags in bleached and unbleached bovine enamel. J
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Before restoring the bleached access cavity, Using 15 garkhordar RA Kempler D, Plesh O. Effect of

sodium ascorbate or
improve marginal sealing.

delaying bonding may

Acknowledgement

This study was supported financially by Research
Center of Isfahan University of Medical Sciences
(grant number 386335). Also, the authors wish to

express their sincere respect to the dean and staff

members of Torabinejad Dental Research Center.

References

1. Baratieri LN, Ritter AV, Monteiro S Jr, Caldeira de
Andrada MA, Cardoso Vieira LC. Nonvital tooth
bleaching: guidelines for the clinician. Quintessence
Int 1995; 26(9):597-608.

2. Plotino G, Buono L, Grande NM, Pameijer CH,
Somma F. Nonvital tooth bleaching: a review of the
literature and clinical procedures. J Endod 2008;
34(4):394-407.

3. Titley KC, Torneck CD, Smith DC, Adibfar A.
Adhesion of composite resin to bleached and
unbleached bovine enamel. J Dent Res 1988;
67(12):1523-1528.

4. Murchison DF, Charlton DG, Moore BK. Carbamide
peroxide bleaching: effects on enamel surface
hardness and bonding. Oper Dent 1992; 17(5):181-
185.

5. Garcia-Godoy F, Dodge WW, Donohue M, O'Quinn
JA. Composite resin bond strength after enamel
bleaching. Oper Dent 1993; 18(4):144-147.

6. Dishman MV, Covey DA, Baughan LW. The effects
of peroxide bleaching on composite to enamel bond
strength. Dent Mater 1994; 10(1):33-36.

7. Swift EJ, Jr., Perdigao J. Effects of bleaching on
teeth and restorations. Compend Contin Educ Dent
1998; 19(8):815-820.

8. Torneck CD, Titley KC, Smith DC, Adibfar A. The
influence of time of hydrogen peroxide exposure on
the adhesion of composite resin to bleached bovine
enamel. J Endod 1990; 16(3):123-128.

9. Ruse ND, Smith DC, Torneck CD, Titley KC.
Preliminary surface analysis of etched, bleached,
and normal bovine enamel. J Dent Res 1990;
69(9):1610-1613.

10.Torneck CD, Titley KC, Smith DO, Adibfar A.
Effect of water leaching the adhesion of composite

resin to bleached and unbleached bovine enamel. J

Endod 1991; 17(4):156-160.

Dental Research Journal (Vol. 6, No. 1, Spring-Summer 2009)

nonvital tooth bleaching on microleakage of resin
composite restorations. Quintessence Int 1997,
28(5):341-344.

13.Cvitko E, Denehy GE, Swift EJ, Pires JA. Bond
strength of composite resin to enamel bleached with
carbamide peroxide. J Esthet Dent 1991; 3(3):100-
102.

14.Rotstein |, Mor C, Friedman S. Prognosis of
intracoronal bleaching with sodium perborate
preparation in vitro: 1l-year study. J Endod 1993;
19(1):10-12.

15.Kalili KT, Caputo AA, Yoshida K. Effect of alcohol
of composite bond strength to bleached enamel. J
Dent Res 1993; 72(special issue):285.

16.Barghi N, Godwin JM. Reducing the adverse effect
of bleaching on composite-enamel bond. J Esthet
Dent 1994; 6(4):157-161.

17.Adibfar A, Steele A, Torneck CD, Titley KC, Ruse
D. Leaching of hydrogen peroxide from bleached
bovine enamel. J Endod 1992; 18(10):488-491.

18.Bulut H, Kaya AD, Turkun M. Tensile bond strength
of brackets after antioxidant treatment on bleached
teeth. Eur J Orthod 2005; 27(5):466-471.

19.Shinohara MS, Rodrigues JA, Pimenta LA. In vitro
microleakage of composite restorations after
nonvital bleaching. Quintessence Int 2001;
32(5):413-417.

20.Cavalli V, Reis AF, Giannini M, Ambrosano GM.
The effect of elapsed time following bleaching on
enamel bond strength of resin composite. Oper Dent
2001; 26(6):597-602.

21.lai SC, Tay FR, Cheung GS et al. Reversal of
compromised bonding in bleached enamel. J Dent
Res 2002; 81(7):477-481.

22.Bulut H, Turkun M, Kaya AD. Effect of an
antioxidizing agent on the shear bond strength of
brackets bonded to bleached human enamel. Am J
Orthod Dentofacial Orthop 2006; 129(2):266-272.

23.Kimyai S, Valizadeh H. The effect of hydrogel and
solution of sodium ascorbate on bond strength in
bleached enamel. Oper Dent 2006; 31(4):496-499.

24.Swift EJ. Critical appraisal: effects of bleaching on
tooth structure and restorations, part II: enamel
bonding. J Esthet Restor Dent 2008; 20(1):68-73.

25.Kehoe JC. pH reversal following in vitro bleaching
of pulpless teeth. J Endod 1987; 13(1):6-9.

26.Tronstad L, Andreasen JO, Hasselgren G, Kristerson
L, Riis I. pH changes in dental tissues after root
canal filling with calcium hydroxide. J of endod
1981; 7(1):17-21.

21

WWW.mui.ac.ir



22

Khoroushi et al.

Bleached Teeth and Temporary Filling Materials

27 .Nerwich A, Figdor D, Messer HH. pH changes in
root dentin over a 4-week period following root

resin composite restorations. Int Endod J 2004;
37(1):52-60.

canal dressing with calcium hydroxide. J Endod 31.Teixeira EC, Hara AT, Turssi CP, Serra MC. Effect

1993; 19(6):302-306.

28.Demarco FF, Freitas JM, Silva MP, Justino LM.
teeth:

Microleakage in endodontically treated
influence of calcium hydroxide dressing following
bleaching. Int Endod J 2001; 34(7):495-500.
29.Attin T, Paque F, Ajam F, Lennon AM. Review of
the current status of tooth whitening with the
walking bleach technique. Int Endod J 2003;
36(5):313-329.
30.Turkun M, Turkun LS. Effect of nonvital bleaching
with 10% carbamide peroxide on sealing ability of

of non-vital tooth bleaching on microleakage of
coronal access restorations. J Oral Rehabil 2003;
30(11):1123-1127.

32.Mondelli J, Ishikiriama A, Galan J Jr, Navarro MFL.

Dentistica Operatéria. " ed. Sdo Paulo: Sarvier;
1983. p. 255.

33.Piva E, Martos J, Demarco FF. Influence of four

disinfectants on the microleakage of a dentin adhe-

sive system. RPG Revista de pos Graduacdo 1999;
6:222-228.

Dental Research Journal (Vol. 6, No. 1, Spring-Summer 2009)

WWW.mui.ac.ir





