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ABSTRACT

Background: Adhesive systems., resin composites, and light curing systems underwent continuous

improvement in the past decade. The number of patients asking for ultraconservative treatments

is increasing; clinicians are starting to reevaluate the dogma of traditional restorative dentistry

and look for alrernativc methods to build up severely destroyed teeth.

Purpose: The purpose of this study was to evaluate the efficacy of nonvital tooth whitening and

the clinical performance of direct composite restorations used to reconstruct extensive restora-

tions on endodontically bleached teeth.

Materials and Methods: Twenty-one patients 18 years or older were included in this clinical trial,

and 26 endodontically treated and bleached maxillary and mandibular teeth were restored using

a microhybrid resin composite. Patients with severe internal (tetracycline stains) and external dis-

coloration (fluorosis), smokers, and pregnant and nursing women were excluded from the study.

Only patients with A3 or darker shades were included. Teeth having endodontic access opening

only to be restored were excluded; conversely, teeth having a combination of endodontic access

and Class III/IV cavities were included in the study. A Vita shade guide (Vita Zahnfabrik., Bad

Sackingen, Germany) arranged by value order was used to record the shade for each patient.

Temporary or existing restorations were removed, along with a 1 mm gutta-percha below the

cementoenamel junction (CEJ), and a resin-modified glass ionomer barrier was placed at the

CEJ. Bleaching treatment was performed using a combination of in-office (OpalescenceXtra,

Ultradent Products, South Jordan, UT, USA) and at-home (Opalescence 10% PF, Ultradent Prod-

ucts) applications. Two weeks after completion of the bleaching, the teeth were restored using a

combination of PQl adhesive system and Vit-1-escence microhybrid resin composite (Ultradent

Products). Wedge-shaped increments were placed and cured using the VIP Light (Bisco, Inc

Schaumburg, IL, USA) through a combination of pulse and progressive curing techniques.

Results: All but one restoration were evaluated by two independent evaluators every 6 months

during a 2 year period using modified US Public Health Service criteria. No restoration failed

and "alpha" scores were recorded for all parameters but color stability, which was scored

"bravo.'' Analysis of variance showed a significant shade change between baseline (mean = 14.4

± L9) versus 2 weeks (mean = 1.6 ± 0.7) and 2 years (mean = 2.8 ± 1.7) {p < .0001). Although a

significant shade change was observed between 2 weeks and the 2-year follow-up {p = .008), no

significant difference was reported between the baseline and 2 weeks (12.9 ± 2) versus baseline

and 2 years (11.9 ±2.3).
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Conclusions: Significant tooth lightening was reported after the completion of whitening therapy

on devitalized teeth; shade rebound was reported in less than 50% of the treated teeth and was

limited to a maximum of four shades. A microhybrid resin composite demonstrated excellent

clinical performance in the restoration of all endodontically treated and bleached teeth after a

2-year evaluation period.

CLINICAL SIGNIFICANCE

Nonvital tooth whitening is responsible for a significant change in color of endodontically

stained teeth. Successful nonvital tooth-whitening therapy allows for conservative tooth prepara-

tion, preserving and reinforcing sound tooth structure. The proper use of modern adhesive sys-

tems along with resin composite restorations precludes the use of more extensive restorative

treatment., delaying expensive crown and bridge procedures.

(/ Esthet Restor Dent 1 7:369 -379, 2005)

Over the past decade, the

restoration of endodontically

treated teeth has been associated

with a combination of prefabri-

cated or custom-made metallic

posts and cores and full crowns';

a considerable amount of coronal

and radicular tooth structure was

sacrificed, increasing the risk of

root perforation and fracture.^-'

Moreover, patient acceptance is

costly and time consuming for

the patient/

Lately, there has been an expansion

in cosmetic dentistry owing to the

introduction of nightguard vital

bleaching,"'-^ the continued

development of total-etch adhesive

systems,'"'" and the improvement

of resin-bonded composite (RBC)

physical and mechanical

properties."-'^ Nonvital teeth have

become primary benefactors of

these new developments. The com-

bination of tooth whitening and

modern adhesive dentistry has

allowed clinicians to preserve

remaining sound tooth structure.

This is considered paramount for a

successful outcome. Some labora-

tory studies have demonstrated that

modern adhesive systems in combi-

nation with direct resin composites

can adequately reinforce remaining

tooth structure.'*-''* These findings

have encouraged clinicians to

restore nonvital teeth by replacing

only missing tooth structure in a

minimally invasive manner. Patient

demands for esthetic restorations,

coupled with their desire to save

remaining sound tooth structure,

are pushing dentists to stretch

present-day clinical indications for

direct RBC restorations.'^•"' This

situation may be further influenced

by a patient's inability to afford the

ideal indirect restoration in large

posterior or anterior applications.

As a consequence, clinical indica-

tions for anterior and posterior

RBC restorations have progres-

sively expanded; practitioners are

looking for new materials and tech-

niques to further enhance the clini-

cal performance of direct RBCs

when placed in severely destroyed

vital or nonvital teeth.'^-'^ How-

ever., the mechanism of dentin

bonding to endodontically treated

teeth, and the longevity of this

bond, has yet to be explored. Simi-

larly, research has not provided

long-term data regarding the clini-

cal performance of modern adhe-

sive systems with previously

bleached teeth.

Conversely, it has become clear in

literature reviews that metal posts

do not strengthen endodontically

treated teeth. Their use is iustified

only for retention of the coronal

restoration.'^''^ Post preparation

may be responsible for the destruc-

tion of sound tooth structure, and

tooth perforation can occur during

instrumentation. Teeth with

remaining coronal structure may

not require the cementation of a

post if correct adhesive techniques

are

The purpose of this study was to

evaluate the clinical performatice of
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direct composite restorations when

a microhybrid resin composite is

used to reconstruct previous

endodontically treated and

bleached anterior teeth. The

hypothesis of our study was three-

fold; we hypothesized that there

would be (Ij tooth color modifica-

tion greater than five shades on the

Vita shade guide (Vita Zahnfabrik,

Bad Sackingen, Germany) arranged

in value order, (2) rebound not

greater than two shades at each

annual recall, and (3) a 100% resin

composite retention rate at the

6-month recall.

MATKRIALS AND MKTHODS

Twenty-one patients 18 years or

older were included in this clinical

trial to bleach and restore endodon-

ticaily treated maxillary and

mandibular anterior teeth. Patients

with severe internal and external

discoloration (tetracycline stains,

fluorosis), smokers, and pregnant

and nursing women were excluded

from the study. Teeth having previ-

ous bleaching treatments and with

a complete loss of clinical crown

were also excluded, were teeth hav-

ing endodontic access opening only

to be restored. Informed consent

was obtained prior to the com-

mencement of the study.

Only patients having had pulpless

anterior teeth endodontically

treated at least 2 years prior with

A3 or darker shades were included

in the study. Only teeth having a

combination of endodontic access

and Class III/IV cavities were

included in the study. Sixteen of 25

teeth had a combination of proxi-

mal surface and incisal edge {Class

III plus Class IV) restorations with

endodontic access; the remaining

teeth had at least a Class III restora-

tion, along with endodontic access,

to be restored. All subjects received

a dental prophylaxis 2 weeks prior

to the start of bleaching.

A Vita shade guide arranged by

value order (lightest to darkest) was

used to record the shade for each

patient.

An alginate impression of the max-

illary or mandibular arch was

taken, poured with dental stone,

and the resultant casts were

trimmed and prepared for a custom

stent; a light-cured resin blockout

material (LC Block-out Resin,

Ultradent Products, South Jordan,

UT, USA) was placed on the facial

aspect 1 mm from the gingival area.

Trays were fabricated with a

0.089 cm (0.035 inch) thick,

12.5 X 12.5 cm (5 x 5 inch) soft

tray material used in a heat/vacuum

tray-forming machine. Each tray

was properly trimmed to perfectly

fit its mode! before it was tried in

the patient. Patients were instructed

on the correct care and use of the

trays. Gutta percha was removed

1 mm below the crown prior to

whitening, and a barrier was placed

at the cementoenamel iunction

using a resin-modified glass

ionomer (Vitrebond, 3M KSPE, St.

Paul, MN, USA), which was light

cured for 40 seconds.

Prior to the start of in-office bleach-

ing, teeth were pumiced and gingi-

val tissue isolation was performed

using a light-cured resin dam

(OpalDam, Ultradent Products).

A 35% hydrogen peroxide gel

(OpalescenceXtra, Ultradent Prod-

ucts) was applied into the pulp

chamber and on the facial enamel

for 30 minutes. The in-office

bleaching treatment was main-

tained and reinforced using a 10%

carbamide peroxide at-home

bleaching agent (Opalescence 10%

PF, Ultradent Products) according

to the inside/outside bleaching tech-

nique.^' Shades were recorded

14 days after the completion of the

home-bleaching treatment and

1 week after the restoration was

completed. The endodontic access

was not sealed during the tooth-

whitening procedures and the 2-

week waiting period following the

completion of nonvital bleaching.

A rubber dam was placed and cavity

preparation was ctjmpleted, round-

ing sharp angles with no. 2 and 4

burs (Shofu Dental Corporation,

San Marcos, CA, USA) and placing

a 1 mm bevel into the facial surface

with a no. 7104 bur (Shofu Dental

Corporation). The cavity was disin-

fected for 60 seconds using a 2%

chlorhexidine antibacterial solution

(Consepsis, Ultradent Products).

The tooth was etched for 15 seconds

using a 35% phosphoric acid

(UltraEtch, Ultradent Products); the

etchant was removed and the cavity

was water sprayed for 30 seconds,

being careful to maintain a moist
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surface. A fifth-generation, 407o

filled, cthanol-based adhesive sys-

tem (PQl, Ultradent Products) was

placed in the preparation, gently air

thinned until the milky appearance

disappeared, and light cured for

20 seconds on the facial and palatal

aspects using a quartz-tungsten-

halogen light (VIP Light, Bisco Inc.,

Schaumburg, IL, USA). Vit-l-escencc

microhybrid resin composite (Ultra-

dent Products, South Jordan, UT)

was used to restore the teeth. Strati-

fication was started using OW

Vit-1-escence shade placed in 1 to

1.5 mm, triangular-shaped (wedge-

shaped), apico-occlusal layers. This

uncured composite was condensed

and sculpted against the palatal

enamel wall, and each increment

was pulse cured for 3 seconds at

200 mW/cm-̂  to avoid microcrack

formation.^^ Once the waiting

period of 3 minutes was satisfied,

the polymerization of composite

increments was completed using a

higher intensity and longer curing

time (Table 1). At this point, stratifi-

cation of the pulp chamber was

started using 1 to 1.5 mm dentin

wedge-shaped increments, which

were strategically placed to a single

surface to decrease the C-factor

ratio.'^•-- Each dentin increment

was cured using a progressive curing

technique (40 s at 300 mW/cm-

instead of a conventional continu-

ous irradiation mode of 20 s at

600 mW/cm'). To compensate for

the increased polymerization time,

two different increments were placed

in the opposite cavity walls without

contacting each other. An enamel

layer of Pearl Frost or Pearl Neutral

was applied to the final contour on

the proximal and facial enamel. This

final layer was pulse cured for 3 sec-

onds at 200 niW/cm-. A waiting

time of 3 minutes was allowed for

stress relief before a final polymer-

ization at a higher intensity (30 sec-

onds at 600 mW/cm-) was started.

Three expert investigators were

involved: the first investigator

bleached and restored the teeth; the

second and third investigators eval-

uated the restorations at 6-month

recalls. Restorations were evaluated

by two investigators precalibrated at

85% reliability. Disagreement was

resolved with ct)nsensus opinions.

Figures 1 to 4 show the typical

case, with preoperative and postop-

erative views, the radiographic eval-

uation, and the 2-year recall of

endodontically treated teeth after

completion of bleaching and

restorative procedures.

RESULTS

All but one restoration was evalu-

ated every 6 months during a 2-year

period using modified US Public

Health Service criteria by two inde-

pendent evaluators. As these criteria

were first used to score bleached

teeth, a new parameter was intro-

duced to evaluate tooth color modi-

fication over the 2-year follow-up

period (tooth color stability; Table

2). Pictures were taken at each

recall. No restoration failed, and

"alpha" scores were recorded for al!

parameters except color stability,

which was scored "bravo" (Table 3

and Figure 5).

Statistical analysis was performed
using analysis of variance
(ANOVA); post hoc comparison
(Dunnett's T3 method) was adopted
to correct for type I errors, and an

TABLE 1. RECOMMENDED PHOTOCURING TIMES AND INTENSITIES FOR ENAMEL AND DENTIN BUILDUP

IN SEVERELY DAMAGED ENDODONTICALLY BLEACHED TEETH.

Buildup

Palatal enamel

Dentin

Facial enamel

Composite Shade (Vit-l-escence)

OW

A5-A4-A3.5-A3-A2-A1

PF-TM-TF-TI

Poivmerization Technique

Pulse

Progressive curing

Progressive curing

Pulse
Final curing

Intensity (mW/cm^)

200

300

300

200
600

Time (s|

3

40

40

3
10 (incisal),
10 (facial),
10 (palatal)
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independent sample f-test was also

used when appropriate. Analysis

was performed using the Statistical

Package for Social Science software

(SPSS Inc., Chicago, IL, USA).

ANOVA showed a significant tooth

shade change between baseline

(mean = 14.4 ± 1.9) versus 2 weeks

(mean 1.6 ± 0.7) and 2 years (mean

2.8 ± 1.7) (/7 < .0001). A summary

of the mean tooth shade change is

reported in Table 4.

Post hoc tests showed a significant

shade change between baseline and

2 weeks (mean difference 12.9,

p < .0001) and between baseline

and 2 years (mean difference 11.7,

p < .0001). Although the mean

shade change between 2 weeks and

2 years was just 1.2, the difference

was statistically significant

(p = .008). However, there was no

significant difference between base-

line and 2 weeks (12.9 ± 2) versus

baseline and 2 years (11.9 ± 2.3,

tdf = 4S = 1.96, p > . 0 5 ) .

1. Preoperative retracted view of discolored, devital
upper right central and lateral incisors in need of restoration.
The upper vital left central incisor presented an existing restn
composite restoratton. The upper right central was fractured,
devitalized, and restored with resin composite 8 years earlier;
restoration debonding and discoloration is evident, as are
horizontal and vertical enamel cracks.

figure 2. A significant change in shade was observed on
both tipper right central and lateral incisors once tooth
whitening and the direct resin composite restorations were
completed. The anatomy and shape of the upper vital left
central incisor was also corrected (final result at the 2-ti'eek
recall). Enamel cracks became more evident once the discol-
oration was removed on both the cervical third ami distal
incisal line angle of upper right central incisor. Tbe cracks
were related to trauma tbat occurred 8 years earlier.

Figured. Radiograph of
the upper rigbt central and
lateral incisors following
the restorative procedure.

i-igure 4. Postoperative appearance 2 years followirtg the
restoration demonstrates tbe maintenance of a good estbetic
result on both devttal and vital teeth. Enamel cracks dtd not
sbow any furtber development.
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TABLE 2 MODIFIED USPHS CRITERIA USED FOR DIRECT CLINICAL EVALUATION OF THE RESTORATIONS.

DC9t9

Tooth color
stability

Surface texture

Anatomic form

Marginal
integrity
(enamel)

Marginal
discoloration
(enamel)

Secondary caries

Gingival
inflammation

Restoration
color stability

No change

Sound

Sound

Sound

None

None

None

No change

USPHS = US Public Health Service.

anvil

Change ot culor uuinparing
to baseline condition
(up to 4 shades)

Rough

Slight loss of material
(chipping, clefts);
superficial

Positive step, removable
by finishing

Slight discoloration,
removabie by
finishing

Caries present

Slight

Change of color comparing
to baseline condition

Charlie

Change ut colur comparing
to baseline condition
{up to 8 shades)

—

Strong loss of material
(chipping, clefts);
profound

Slight negative step not
removable, localized

Discoloration, localized
not removable

—

Moderate

—

Delta

Change oi color comparing
to baseline condition
(> 8 shades)

—

Total or partial loss
of hulk

Strong negative step
in major parts of the
margin, not removable

Strong discoloration in
major parts of the
margin not removable

—

Severe

—

DISCUSSION

Nonrestored devitalized teeth are

structurally compromised and rep-

resent one of the greatest challenges

for the clinician. Restoration of

endodontically treated teeth has been

associated with the use of posts. Var-

ious post materials and design have

been introduced over the years.''--''

Lately, tooth-colored fiber posts have

been introduced and demonstrated

advantages over conventional metal

posts.-''--'' They are esthetic, bond to

tooth structure, and have a modulus

of elasticity similar to that of dentin;

however, they still require dentin

preparation tt) fit the canal space,

thus further weakening residual

tooth structure. Moreover, cementa-

tion of a post can interfere with cor-

rect resin composite stratification in

the lingual access creating a nones-

thetic restoration; in the event that

the endodontically treated tooth

needs re-treatment, the procedure

can be hailed as faster and less

complicated. Conversely, if a post is

used, once removal and re-treatment

is completed, residual resin cement

can interfere with the adhesion of

the new post, increasing risk of

debonding. The motivation to pro-

tect the remaining sound tooth struc-

ture using the properties of modern

adhesive systems has encouraged

clinicians to reevaluate traditional

restorative dogma. Alternate restora-

tive methods for devitalized teeth

have been embraced.'̂ '̂ ^•^**

Although the observation time is

limited to only 2 years, the results

of this clinical study are encourag-

ing. Marginal integrity, anatomic

form, and texture were preserved

over a 2-year follow-up period. No

marginal discoloration, recurrent

decay, chipping, or composite clefts

were detected. Interestingly enough,

this result supported the premise of

direct resin buildups for severely

destroyed nonvital and bleached

teeth. Sixteen of 25 teeth had a

combination of Class IV and III

restorations with endodontic

access; the remaining teeth had at

least a Class HI restoration along

with endodontic access to be

restored. One may argue that the

sample size was limited, but the

inability to select patients with such

a narrow inclusion criteria made

recruitment and selection difficult.

No previous study has followed up

the clinical performance of direct
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TABLE 3. SHADE RECORDED AT BASELINE, 2 WEEKS AFTER COMPLETION

OF THE RESTORATIONS, AND AT 2-YEAR FOLLOW-UP.

Patient

1

2

3

4

5

6

7

8

9

B
12

13

14

15

16

17

18

19

20

Baseline

A4

A4

D3

C4

A3.5

C4

C4
C4

C4

A3.5
A3.5

C4
A4
A4

D3
C3

C4

C4

A4

A4

A3.5

A4

C3

C4

C4

2 Weeks

(No. of Shade Changes)

BI(14)

BI (14)

Bl(9)

Al (14)

Al (10)

Al (14)

BI (15)
BI (15)

Al (14)

Al (10)
Al( lO)

Bl(15)
BI (14)
BI (14)

Bl(8)
BI(13)

Al (14)

D2 (12)

BI (14)

BI (14)

Al (10)

Al(13)

Al(12)

Bl(15)

Al (14)

2-Year Recall

(No. of Shade Rebound)

BI (0)

Al (+1)

Al(-fl)

A2 (+2)

A1(O)

A2 (-.2)

B2 (+2)
B1(O)

A1(O)

A1(O)
D2 (+2)

B1(O)
B1(O)
B1(O)

Al (+1)
B1(O)

A2 (+3)

CI (+2)

B2 (+2)

Bl(O)

A2(+3)

A1(O)

Al (0)

A 2 (-1-4)

A2(+3)

(Vita shade guide arranged in value order)
BI Al B2 D2 A2 CI C2 D4 A3 D3 B3 A3.5 B4 C3 A4 C4
(I) (2) (3) (4) (5) (6) (71 (8) (9) (10) (11)(I2) (13) (14) (15) (16)

resin composite to reconstruct

endodontically bleached teeth,

although this technique has been

widely reported in the litera-

ture.-''-'̂ --^*' Furthermore., compari-

son is impossible without this

much-needed longitudinal data.

Alpha scores were not recorded for

"tooth color stahilitv." Shade

rebound was reported for 13 of
25 teeth. Statistical analysis reported
a significant difference in shade-
change between 2 weeks and 2 years;
one may argue that this is significant
from a clinical point of view, keep-
ing in mind that 17 of 25 teeth
recorded a C4 or A4 shade at base-
line. Moreover., 9 of these 13 teeth

had a shade change of just one or

two shades. However, it is impor-

tant to point out that all the teeth

included in this study underwent

endodontic treatment at least 2 years

earlier. It would be interesting to

find out whether the rehound trends

are similar for recently discolored

endodontically treated teeth. Hven

though no further hleaching treat-

ment was administered, the lighter

shade could easily have recovered

with a 10% carbamide peroxide

bleaching gel application.

Endodontically treated teeth can

become fragile owing to the aggres-

sive tooth preparation required for

adequate endodontic treatment. In

many cases, these teeth have signifi-

cant loss of tooth structure owing

to caries and/or trauma.

Pulpless teeth that undergo

hleaching-restorative procedures

may remain in a "hollow" condi-

tion for a period varying from a

minimum of 4 weeks to a maxi-

mum of 8 weeks. The darkness

of the tooth and its sensibility or

reactivity to the hleaching process

contribute to this latent period.

The time required for the bleaching

process to be completed plus the

waiting time required for the shade

to be stabilized can prolong restora-

bility. The vulnerability of the tooth

to fracture may increase during this

phase until a final restoration is

completed. When the tooth is in

this hollow intermediate condition,

patients must be instructed to avoid

tKclusal function." For both

VOt-UMF 17, NUMBhK 6, 2 375
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20 -,

Initial 2 weeks 2 years

Figure S. The graph shows tbe average tooth-color modifica-
tion after completion of the bleaching treatment versus base-
line, and the rehound trend at the 2-year recall.

mechanical and esthetic reasons, it

is advisable to retain intact enamel,

even if it is only a shell.

Both vital and nonvital teeth may

also be susceptible to weakening by

improper restorative treatment

resulting from polymerization

stresses inherent with resin compos-

ites. It is critical to adopt an appro-

priate layering and curing technique.

To decrease the C-factor ratio, it is

important to strategically place thin

layers of wedge-shaped composite

increments to a single surface. It is

critical to ensure that the fewest

number of bonded surfaces are con-

tacting opposing cavity walls.'^'^^

The curing technique can influence

the clinical performance of direct

RBC restorations. Efforts were con-

centrated in delaying the ge! point

to give composite particles more

time to flow into the direction of

cavity walls, thus relieving stresses

from polymerization shrinkage.

Resin composite goes from a pregel

state (early setting) to a postgel

state (final setting) during polymer-

ization; once the gel point is

achieved, flow cannot occur

because of the increased stiffness

of the

Previous research studies have

demonstrated that a pulse curing

technique can reduce stress devel-

opment at the cavosurface margins,

avoiding the formation of microc-

racks.-^-'-'̂ '-'̂  If a conventional con-

tinuous fast curing technique is

TABLE 4. SUMMARY OF MEAN SHADE CHANGE AND PERCENT CHANGE

FROM BASELINE.

Time

Baseline

2 wk after treatment

r follow-up

Mean (± SD]

14.4 (± 1.9)

1.6 (± 0.7)

2.8 (± 1.7)

Change from Baseline (%}

89

81 .

adopted, the bonding interface may

remain intact but microcracks may

develop iust outside the cavosurface

margins owing to these stresses. ̂ -̂""̂

Furthermore, lower light intensity

and longer curing time has demon-

strated an improvement in marginal

adaptation while maintaining excel-

lent physical properties of resin

composite.'*^'''^ The progressive cur-

ing technique used to polymerize

dentinal increments may be critical

in transmitting lower stress at the

cavosurface margins. Unfortunate

as it may be, clinicians may prefer

conventional curing methods to

save time. This haste may increase

the possibility of RBC postopera-

tive sensitivity and reduced

longevity.'"-'*'* This trend is also

influenced by manufacturers resist-

ing the use of alternative modes of

polymerization in their light-curing

systems. Clinicians cannot program

their curing lights for mode poly-

merization and may be constrained

by the curing intensity and time

provided by manufacturers.

A previous publication has reported

concerns regarding the use of adhe-

sive techniques to restore endodon-

tically treated teeth.'^'' Sodium

hypochlorite (NaOCl) and hydro-

gen peroxide (H2O2) are common

irrigants used during endodontic

therapy. NaOCl damages the

organic components of dentin,

mainly collagen,'*^ as well as the

inorganic components, mainly mag-

nesium and carbonate ions.'̂ ^ Inaba

and colleagues reported a recrystal-

lization process of dentin after
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NaOCi treatment. Recrystallization
was described to be related to the
substitution of certain ions in the
apatite crystals,"*'' which may he
responsible for changes in the sur-
face tension of the substrate. Fur-
thermore, dentin treatment with
NaOCl resulted in a decreased
bond strength even when tested in
vital teeth."*̂ -'̂ '' This may suggest
that the collagen layer may play a
significant role in dentin adhesion.
Its absence in endodontically
treated teeth may influence the
long-term clinical performance of
RBCs. This drop in bond strength
may be attributed to the oxidation
inhibition. Furthermore, the depro-
teinizing effect of NaOC! can com-
pound this problem; however, it
may be reversed by the critical
application of sodium ascorbate, a
reducing agent.''" Yiu and col-
leagues demonstrated a correlation
between nanoleakage elimination
and sodium ascorhate treatment on
NaOCI-treated, acid-etched
dentin.^' It was also reported that
residual NaOCl within the porosi-
ties of mineralized dentin was
responsible for an incomplete resin
polymerization. Liebenberg sug-
gested the use of the enzyme cata-
lase to eliminate the hydrogen
peroxide residue.-'' However, the
changes induced by endodontic
treatment on hard dental tissues are
poorly known at present, and fur-
ther research is required to better
explore this complex area of adhe-
sive dentistry. The potential benefits
of adhesive dentistry in this field
have not been fully explored.''^

Devitalized dentin is deprived of its
odontoblastic process and collagen
layer and may be modified by the
use of conventional endodontic irri-
gants. A different hybrid layer may
be created owing to the absence or
reduced concentration of resin-
impregnated collagen fibrils.

As oxygen is completely released
from the tooth structure in a 2-
to 3-week period,"'' a delay of
restorative procedures may be
recommended for teeth treated
endodontically and bleached, in
order to establish adequate
bond strength.

CONCLUSION

Vit-l-escence microhybrid resin
composite demonstrated excellent
clinical pcrfortnance in extensive
restorations of endodontically
bleached teeth after a 2-year eval-
uation period. Thirteen of 25 teeth
evaluated underwent to a shade
change, but 9 of these 13 teeth
had a shade change of just one or
two shades; this is the result of
shade rebound. The lighter shade
may be easily recovered with a
10% carbamide peroxide bleach-
ing gel application.
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