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Bleaching the Single Dark Tooth

Changing the color of just one anterior tooth presents unique challenges.

By Van B. Haywood, DMD | Anthony J. DiAngelis, DMD, MPH

ABSTRACT

Single dark teeth represent a major challenge to obtain best esthetic outcome in a
patient’s smile. Treatment options may include single crowns, veneers, bonding, or
bleaching. Bleaching is the most conservative option to consider, but the potential
for a successful outcome varies based on the cause and extent of the discoloration.

hen a patient
presents with
either intrin-
sic or extrin-
sicstainingor
discoloration
and seems to
be a candidate for tooth bleaching, there
isavariety of factors and options for the
clinician to consider. What is the cause
for the discoloration? Is there tooth
trauma involved, or has the affected
tooth been endodontically treated?
What is the best delivery method for
the patient’s lifestyle, financial situation,
and commitment level to home care?
Single dark teeth present a unique chal-
lenge for color change and the clinician
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must be aware of the basic principles of
changing the color of one or more teeth

in order to implement a successful treat-
ment plan.

The Initial Examination

The first and most important con-
sideration is to determine the cause

of the tooth discoloration. A clinical

examination is conducted, which in-
cludes evaluation of the color of the

teeth and the adjacent gingiva (Figure

1). Additionally, transillumination, ra-
diographs, and pulp testing may be ap-
propriate. Radiographs should always

be taken of a single dark tooth, as teeth

can undergo pulpal necrosis without

any other symptom than becoming dark

(Figure 2). From this examination, the

determination is made of whether the

tooth is vital or not. A vital tooth may
be darker due to trauma and resultant

bleeding into the dental tubules with-
out loss of vitality. Vital teeth may also

discolor from internal or external re-
sorption, calcific metamorphosis, as well

as decay or leaking restorations on the

proximal or lingual surfaces. A non-vital

tooth may have become darker from the

same reasons as a vital tooth, but also

have experienced pulpal death. A tooth

thathasreceived endodontic treatment

may also later darken, especially if there

is a poor seal of the endodontic access

opening (Figure 3).

Even if a tooth tests as non-vital, it
may not require endodontic therapy. If
there is no radiographic evidence of pa-
thology and no clinical symptoms, then
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there is noreason to initiate endodontic
therapy based on vitality testing alone.
Often single dark teeth are the result of
trauma, which should be determined in
the dental history. It can take anywhere
from 1 to 20 years after the trauma be-
fore any pulpal problems develop.
Additional considerations for the
single dark tooth are the color of the
gingival tissues around the tooth, as well
as whether there is any root structure
visible due to recession. A smile analysis
isused to determine these conditions as
well as the movement of the lip during
smiling and whether a “gummy smile”
exists. The dentin in the root is differ-
ent from the dentin in the anatomic
crown, and does not bleach well if at
all, regardless of whether internal or
external bleaching is attempted. Also,
discolorations of the gingiva may cause
atooth that maybe a perfect color match
to not be harmonious. Either of these
conditions is magnified if the lip exposes
much of the root or gingiva because of a
hyperactive lip or gummy smile.

Trauma and Calcific
Metamorphosis

Many studies suggest that the preva-
lence of traumatic dental injuries (TDI)
is high, although significant variation
occurs between countries, populations,
age, and gender."* Epidemiological
studies, while not always comparable,
support the growing body of evidence
that TDIs represent a significant chal-
lenge for clinicians.” A study by Koste
and colleagues reported that 25% of
6- to 50-year-olds in the United States
had experienced a TDI.° Approximately
30% of children have sustained a TDI to
their primary dentition, and 25% of all
school-aged children have experienced
a TDIL.”? Other reports document that
luxations represent the majority of
primary teeth injuries, whereas crown
fractures constitute the most commonly
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occurring injury in permanent teeth.!*
Also, studies have reported that 71% to
92% of TDIs occur by age 19.1

The etiology of dental injuries varies
by age. In the O to 6 age group, falls pre-
dominate.” As children enter school,
falls, collisions with other children
and objects, as well as participation in
organized physical activities and sports
contribute to dental injuries.*'*1¢ TDIs
in the teen and young-adult age group
are more the result of sports and motor
vehicle accidents." Several studies have
documented that approximately one
third of dental injuries are sports-re-
lated."”?3 Other causes of TDIs include
physical abuse, fights, and assaults—of-
ten involving alcohol as an aggravating
factor.?+2¢

The pulp can respond to trauma in
a limited number of ways. Primarily it
can survive, die, or undergo pulp canal
obliteration (PCO), often referred to
as calcific metamorphosis.?” The latter
represents a common finding subse-
quent to luxation injuries, 3.8% to 24%,
and root fractures, 69% to 73%.%%53°
The precise mechanism of PCO is not
known but disruption of the neurovas-
cular bundle appears to stimulate the
rapid formation of hard tissue (dentin
or osseous) beginning within the pulp
chamber and progressing along the
pulp canal walls.®! It may present as
partial or total obliteration of the pulp
canal space. Although radiographs may
reveal what appears to be total oblitera-
tion of the pulp canal, generally there
remains clinical evidence of a pulp
canal and pulpal tissue.?>%® Clinically,
the tooth will appear dark yellow due



to the increased deposition of under-
lying dentin. Additionally, there may

be a gradual diminution in response

to electrical and thermal pulp testing.
PCO occurs more frequently in teeth

with open apices and in more severe

luxation injuries involving displace-
ment.>** Extrusive and lateral luxation

injuries in immature permanent teeth

have demonstrated high rates of PCO.*

Arecent study by Netto and colleagues

reported the chances of PCO in in-
truded permanent teeth to be six times

greater than in mature teeth, open vs

closed apex, and that PCO occurred in

26.7% of such injuries.*® PCO can oc-
cur in subluxated and crown-fractured

teeth, although with less frequency.””

As mentioned previously, PCO is a
common occurrence after root frac-
tures. The location of PCO is thought
to be indicative of the type of healing.
PCO in the apical segment only is sug-
gestive of hard-tissue callus formation,
whereas PCO in the coronal segment or
in both coronal and apical fracture seg-
ments is indicative of connective tissue
repair of the fracture.?%

Pulp necrosis as evidenced by periapi-
cal radiolucencyis an infrequent sequela
to PCO occurring in approximately 7%
to 16% of cases; consequently, prophy-
lactic endodontic therapy is not recom-
mended by most authors.?®3#! Teeth
with PCO likely have diminished heal-
ing capacity, and itis not well established
whether a secondary trauma or addi-
tional dental treatment causes necro-
sis. In some instances, such as prepar-
ing atooth with PCO for an abutment, it
may be prudent to perform prophylactic
endodontic therapy before the definitive
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restorative procedure. A recent article

by daCunha and colleagues suggests

implementing endodontic therapy prior

to development of a periapical radiolu-
cencyinatooth with PCO, based on two

major considerations: (1) the technical

difficulty and complications that may

occur in treating these teeth; and (2)

their review of a study that demonstrat-
ed a97.9% success rate for teeth treated

without periapical radiolucencies vs a

62.5% success rate for teeth treated with

periapical radiolucencies.** Specific

clinical situations will dictate clinical

decisions; however, given the relatively

low incidence of pulp necrosis in teeth

with PCO, endodontic treatment usually

is not recommended in the absence of
aperiapical radiolucency or symptoms.
Nonetheless, if a periapical lesion de-
velops, endodontic therapy can be both

challenging and fraught with complica-
tions (Figure 4). The use of operatory

microscopes in the hands of a skilled

clinician is warranted and improves the

chances of a successful outcome.

Most traumas to primary teeth are
luxation injuries that frequently result in
radiographic evidence of PCO. Although
this may or may not result in crown dis-
coloration, it ceases to be a concern for
the patient, parent, or clinician as the
tooth is eventually exfoliated. The only
indication for bleaching primary teeth,
which are generally very light, is trauma
that caused the tooth to become dark and
the patient is being affected psychologi-
cally by the darker teeth. There is no in-
dication for endodontic therapy.

In contrast, younger patients who
sustain TDIs where development of the
permanent tooth is incomplete, PCO in

CLINICAL EXAMPLES (1.) A clinical examination demonstrates a single, very dark lateral incisor
and a moderately dark central incisor with a crown on the adjacent central incisor and several
dark gingival areas. (2.) A radiograph finds no pulp chamber in the slightly dark central incisor
and a silver point on the darkest lateral incisor. A titrated approach to bleaching was needed us-
ing individual tooth treatments.
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the form of a discolored incisor presents

along-term esthetic challenge. The most

conservative approach to managing

PCO-induced discoloration is bleach-
ing without endodontic therapy.

Tray Bleaching

There are anumber of types of bleach-
ing techniques to consider for both vital

and non-vital teeth, but these types may

be divided mainly into those performed

in-office or those continued at home.
With the advent of nightguard vital

bleaching involving tray application

of 10% carbamide peroxide, a method

forbleaching single dark teeth became

more readily available, and did not in-
volve the use of highly caustic chemi-
cals.*® The original recommendation

for a single dark tooth was to make a

non-scalloped, no-reservoir tray, and

bleach all the teeth. The tooth that was

darker generally took longer, so an “X”
was made on that tooth mold of the tray
so the patient could continue to bleach

that tooth longer than the other teeth.
The use of the “X” on the teeth to be

bleached was also helpful when the pa-
tient already had crowns on some teeth,
and placingbleaching material on them

was a waste of material. While this tray
system was simple and effective, it did

not always result in a perfect match of
the teeth. All the teeth would lighten,
but often the darker tooth was not able

to lighten as much as the normal teeth,
and the resultant outcome was lighter
teeth, but still with one tooth slightly
darker than the others. Some authors

have recommended using a reservoir
on the darker tooth, but the use of res-
ervoirs has not been shown to increase

CLINICAL EXAMPLES (3.) A radiograph will indicate wheth-
er the dark color is related to materials remaining in the pulp
chamber, leaking restorations, caries, internal resorption,

or failed endodontic therapy. (4.) Endodontic therapy was
attempted on a tooth with calcific metamorphosis, with
subsequent perforation and file fracture in the PDL.

bleaching efficacy.** It is not possible

to “spotbleach” a tooth either, because

the bleaching material goes through

the enamel and dentin to the pulp in 5

to 15 minutes, and bleaches under res-
torations and from one surface to the

other (facial to lingual). It has also been

shown to bleach beyond the borders

of the tray, generally to the cementoe-
namel junction (CEJ), even if the tooth

is only partially erupted.

The ideal bleaching tray is fabricated
on a horseshoe-shaped cast with no
vestibule to provide good adaptation
ofthebleaching tray material. Also, the
cast should be trimmed such that the
central incisors are vertical to avoid
folds on the facial. One challenge in
fabrication of the single-tooth or regu-
lar bleaching tray is trimming the cast
without abrading either the teeth or the
gingiva. This outcome is accomplished
by trimming the cast from the base
rather than the sides (Figure 5).

Single-Tooth Bleaching Tray

An improvement on this concept is
the use of the “single-tooth” bleaching
tray when one tooth is darker, but the
other teeth are reasonably acceptable
(Figure 6). In this tray design, a conven-
tional non-scalloped, no-reservoir tray
is fabricated. Then the teeth molds on
either side of the dark tooth are removed
(Figure 7 and Figure 8). The patient is
given one syringe of bleaching mate-
rial and applies it only to the single dark
tooth mold and sleeps in the appliance.
Teeth will bleach at different rates and
todifferent colorlevels. The goal is to de-
termine how light the single dark tooth
will bleach first. If the color of the single




dark tooth does not get as light as the sur-
rounding teeth, then the other teeth are

not bleached (Figure 9) and the closest

match has been achieved. If the single

dark tooth matches the other teeth then,
again, the other teeth are not bleached.
Only if the single dark tooth gets lighter

than the adjacent teeth should they

be bleached, and in that case, daytime

bleaching in short intervals should be

used to avoid getting the adjacent teeth

lighter than the single dark bleached

tooth. Generally, the patient should be

informed that the bleaching time for

the single dark tooth is about 8 weeks,
although it is highly variable.

“One challenge in
fabrication of the
single-tooth or regular
bleaching tray is
trimming the cast
without abrading
either the teeth or the
gingiva. This outcome
is accomplished

by trimming the cast
from the base rather
than the sides.”

Endodontically Treated
Anterior Teeth
If the dark tooth has already received
endodontic therapy, then additional
considerations for the discoloration
include remaining pulp materials in
the pulp chamber, endodontic sealer
or filler in the pulp chamber, and dark or
leaking restorations in the endodontic
access opening, as well as endodontic
failure. The type of filler is also impor-
tant, as silver points require different
considerations from gutta-percha fill-
ers. Treatment considerations also
may depend on when in the endodontic
treatment and subsequent follow-up
the tooth was noticed to be dark.
Endodontically treated teeth may be
treated from the inside, the outside, or
both. The decision for inside or outside
depends on a knowledge of what has
occurred inside the tooth during the
endodontic therapy, as well as the type
of restoration used to seal the access
opening. The tooth may have received a
satisfactory endodontic treatment and
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been subsequently restored with an ac-
ceptable lingual composite that matched
the tooth color. However, in subsequent
years, the tooth may have discolored
(Figure 10). In this situation, the deci-
sion for bleaching favors external bleach-
ing, because going inside the tooth to
remove the composite will weaken the
tooth (Figure 11). However, the choice
not to go inside the endodontic tooth
depends on whether the treating dentist
is aware of the extent to which the pulp
chamber was debrided during endodon-
tic therapy, as well as the height in the
chamber of the cement and filler.

In-Office Bleaching

In-office bleaching is the oldest form

ofbleaching. Attempts to bleach single

dark teeth date back to the 1800s, and

bleaching a single dark tooth was one

of the first bleaching research areas.*®

A number of materials have been used,
but hydrogen peroxide has been the

historic favorite. The high concentra-
tion of hydrogen peroxide could be

applied externally or internally, and

often involved heat and light. The

classic non-vital in-office bleaching

technique involved the placement of
35% hydrogen peroxide into the pulp

chamber, and increasing the chemi-
cal reaction by the use of heat or light.
However, this technique lacks precise

control as to the amount of lightening.
More critically, when cases of external

or internal resorption were evaluated,
there were four common concerns list-
ed: 1) teeth had received trauma; 2) high

concentrations of peroxide were used;

3) high heat was used to enhance the

bleaching, and 4) there was no seal over

the gutta-percha. Although the dentist

cannot control the trauma, elimination

of the other three areas under dental

control should be done to lessen the

chances of resorption and loss of the

tooth. Other possibilities for resorp-
tion include the fact that 10% of teeth

do not have a connection between the

enamel and cementum, with possible

percolation of hydrogen peroxide into

the surrounding areas, lowering the pH.
Using ableaching product with a higher

pH or a salivary catalase are attempts

to reduce resorption issues.

Walking Bleach Technique

The change in in-office bleaching led
to the next step of “walking bleaching.”
In this technique, the gutta-percha was
removed 2 mm below the CEJ and a
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FIG. 6

FIG.11

FIG.10

CASE EXAMPLE ONE (5.) Trimming the cast only from the base (with the
central incisors horizontal) until the vestibule is removed and a hole oc-
curs in the palate will avoid the danger of damaging teeth from traditional
trimming as well as create the best cast for use in a vacuum-former. (6.) A
single dark tooth from trauma needs to be examined carefully and evalu-
ated with a radiograph. The safest approach is to bleach this tooth alone
until the tooth’s response and maximum lightening can be determined. (7.)
The “single-tooth” bleaching tray has no reservoir or spacers and extends
onto the gingiva 1 mm to 2-mm, but avoids frenum movements. The teeth
not to be bleached have the tooth molds removed from the tray while
maintaining the intact tray. (8.) The single-tooth bleaching tray extended
further onto the palate than the traditional tray to preserve the tray
integrity when the adjacent teeth molds were removed from the tray. The
tray edges are hidden behind rugae and go onto the tissue in all areas.
(9.) A reasonable match was obtained from about 8 weeks of single-tooth
bleaching. Often patients discontinue treatment when the single tooth is
no longer a mismatch, even if the outcome is not ideal. CASE EXAMPLE
TWO (10.) This root canal has been successful for 30 years, but the tooth
has become slightly discolored. There is no reason from the radiograph to
re-enter the pulp chamber, as this will further weaken the tooth. External
bleaching by a single-tooth bleaching tray is indicated (11.) The 10% carb-
amide peroxide bleaching material was applied externally with the single-
tooth bleaching tray nightly until the shade of the endodontically treated
tooth returned to match the adjacent teeth. Should the tooth re-darken
again, the process can be repeated without danger to the tooth. Figure 10
and Figure 11 courtesy of Meigan Johnson.




[
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CASE EXAMPLE THREE (12.) The initial examination and radiograph
determined that the dark lateral incisor was abscessed. After endodon-
tic therapy, the tooth was then ready for bleaching. Had bleaching been
performed without the radiograph, the abscess would have remained
untreated and further damaged the tooth. (13.) The endodontic access
opening should be enlarged until it can be certain that all the remaining
brown pulp tissue has been removed from the lateral walls of the pulp
chamber as well as the incisal extent. Pulps that became necrotic when
the tooth was young often have pulp chambers much larger than the
endodontic access opening. (14.) Even before bleaching the tooth, the re-
moval of the brown necrotic pulp remnants and dental materials makes the
tooth much lighter. This occurrence demonstrates how the materials inside
the tooth affect the color of the outside. (15.) For internal bleaching, the
gutta-percha should be removed 2 mm below the CEJ. (16.) Once the gut-
ta-percha has been removed to the appropriate depth and from the walls
of the pulp chamber, the endodontic filler is sealed from the pulp chamber
with a resin-modified glass ionomer. Etching is not required for bleaching.
(17.)The patient may bleach externally (as well as internally) with a full tray
rather than a "single-tooth tray"” to lighten all the teeth or because there
are crowns that will not change color. To identify the dark tooth for ad-
ditional treatment, an “X” is placed on the tooth mold for the placement
of the bleaching material. If the tray is to be worn during the day rather
than at night, the “X” should be placed on the lingual. (18.) After the tooth
being bleached has reached its maximum lightening, the bleaching process
should be stopped for 2 weeks to allow the shade to stabilize and the
bond strengths to return to normal. Then an opague whiter composite can
be placed in the chamber if needed to further harmonize the tooth color.
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base was applied to seal the endodontic
filling material from the pulp chamber.
Then, initially, a high concentration of
hydrogen peroxide was applied, sealed,
and the patient “walked out of the office”
while the hydrogen peroxide oxidized
the discoloration. This treatment took
anywhere from 1 to 6 weekly applica-
tions. The challenge was that the high
concentration of hydrogen peroxide
could be caustic to either the dentist
or the patient. Later, this technique
evolved into mixing the hydrogen per-
oxide with sodium perborate to form
a mixture that was easier to handle.
Sodium perborate breaks down into
about a 3% solution of hydrogen per-
oxide. Finally, the high concentration
of hydrogen peroxide was eliminated
and sodium perborate alone was used.
Internal bleaching treatment was fol-
lowed by the use of a catalase to neu-
tralize the hydrogen peroxide and el-
evate the pH around the tooth. With
any bleaching treatment, time should
be allowed for the shade to stabilize and
the oxygen to dissipate from the tooth.
If bonding is initiated immediately af-
ter bleaching, there is a 25% reduction
inbond strengths due to the inhibition
ofthe composite set from the oxygen in
the tooth, resulting in shorter enamel
tags. It generally takes about 2 weeks
or longer for the shade to stabilize and
the bond strength to return to normal.

Later, 10% carbamide peroxide was
found to be equally as effective as so-
dium perborate for internal bleaching,
at the same concentration, with the
additional benefit of causing a rise in
pH, which may be beneficial to avoid
resorption. A 10% solution of carb-
amide peroxide is equivalent to 3.5%
hydrogen peroxide and 6.5% urea. It
is the urea that causes the increase in
pH within 5 minutes after application
to a level above 8, which cannot be ac-
complished with hydrogen peroxide
alone. Also, the carbamide peroxide
has a slower peroxide release and is
active longer than hydrogen peroxide.
This slower application of peroxide
seems to favor the rate of color change.
Because trauma is one of the initia-
tors of resorption, that event cannot
be totally eliminated. Even teeth that
have not been bleached can begin to
have resorption, so there is always that
possibility. Traumatized teeth should
have recall radiographs taken every
1 to 2 years, whether they have been
bleached or not.

Inside Bleaching

When performing internal bleaching

on a non-vital tooth that has received

endodontic therapy, it is important to

clean out the inside of the pulp cham-
ber (Figure 12). Often, when endodon-
tic therapy is performed because of
trauma, the pulp chamber is large, with

high pulp horns. The access opening

to the apex may not include debride-
ment of the chamber (Figure 13). The

restorative dentist should open the

access opening enough to access both

the incisal extent as well as the lateral

extent of the pulp chamber. Often, re-
moval of the remaining pulp chamber
will significantly alter the color of the

tooth, even before the bleaching has

begun (Figure 14).

Inside-Outside

Closed Bleaching

One of the best options for an endodon-
tically treated tooth is to use both the

inside and outside techniques in combi-
nation. Entering the inside of the tooth

will allow removal of any pulp tissue,
filler, or cement sealer, as well as discol-
ored restorations in the chamber. The

classic walking-bleaching treatment is

performed as described above (Figure

15 and Figure 16), then the tooth is

temporarily sealed while a single-tooth

bleaching tray is fabricated. Bleaching

continues at home externally using the

single-tooth tray approach until the sin-
gle dark tooth has reached its maximum

lightness (Figure 17). Then the patient

waits 2 weeks for the shade to stabilize

and the bond strengths to return to

normal. Upon return to the dentist, a

comparison of the single tooth is made

to the adjacent teeth. If the endodon-
tically treated tooth remains slightly
darker than the remaining teeth, an

opaque stark-white composite is used

internally to fill the pulp chamber and

provide an additional slight lightening

of the tooth (Figure 18). The final ori-
ficeis closed with the appropriate color-
matched composite to the external por-
tion of the tooth. Some clinicians prefer

to use a resin-modified glass ionomer

internally to improve the bond to dentin,
followed by the traditional composite

restoration to close the opening. This

approach of both inside and outside

bleaching with a closed pulp chamber

gives the benefits of both techniques.
The inside bleaching segment allows

the tooth to be cleaned as well as tem-
pers the final color with a composite



restoration, while the outside bleaching

segment allows the patient to bleach as

long as necessary to obtain the maxi-
mum whitening of the tooth without

returning to the office (Figure 19 and

Figure 20). Because a cast already ex-
ists for the single-tooth tray, should the

single tooth get lighter than adjacent

teeth, a new bleaching tray can be fab-
ricated and the patient can use it for

day wear to titrate the color to a final

match. The average treatment time for

single dark teeth seems to be 8 weeks,
although there is a wide range of treat-
ment times. While 10% carbamide per-
oxide is generally used for traditional

overnight treatment, higher concentra-
tions may be used once itis determined

that sensitivity is not a problem.

Inside-Outside

Open Bleaching

In special patients and situations, the
dentist may chose to perform inside and
outside bleaching while leaving the ac-
cess opening unrestored. In this situa-
tion, the patient injects carbamide per-
oxide into the pulp chamber and the tray,
then seats the tray in the mouth to pro-
tect the opening. While this may shorten
treatment time due to the continued ap-
plication of fresh bleaching material, it
is essential that the patient be able to
perform their part, and also return to
the office to have the opening closed.
While the tooth will not get any tooth
decay during the bleaching process due
to the increase in pH afforded by the
carbamide peroxide,* there is the dan-
ger that the patient may cease bleach-
ing but not return in a timely fashion
to have the orifice sealed. If the office is
notequipped to fabricate the additional

CONTINUING EDUCATION I

CASE EXAMPLE FOUR ((19.) The endodontically treated canine is much
darker than the adjacent teeth, but in this less-esthetic area, a full tray was
used to lighten all the teeth. The canine was bleached internally with one
treatment and externally to completion. (20.) After 3 weeks of external
bleaching with 10% carbamide peroxide at night, the adjacent teeth reached
their maximum lightness. While the other teeth are slightly lighter than the
canine, the color match was much closer and pleasing to the patient.

[

single-tooth tray, then the standard re-
placement of the internal carbamide
peroxide is performed weekly, taking 1
to 6 office visits for completion. A pro-
visional restoration maintains the seal,
and the patient is instructed to call the
office immediately if occlusion or food
disrupts the provisional seal.

Bleaching or Crown Decisions

The question is often asked why the an-
terior endodontically treated tooth is

not crowned today as it once was in the

past. One reason for the resurgence of
bleaching single anterior teeth is that
the research has shown that while pos-
terior teeth that have received a root ca-
nal should be crowned, anterior teeth
should only be crowned if they needed
a crown regardless of the endodontic
therapy. The reason is because the single

greatest predictor of survival of an end-
odontically treated tooth is the amount
of remaining dentin. Ifan intact anterior
tooth has aroot canal, the external enam-
el and dentinis still intact. Preparing the

tooth for a crown after the endodontic
treatment removes the remaining den-
tin and results in a premature loss of the

tooth. Research has also shown that the

post does not strengthen the tooth, and
cannot compensate for the loss of dentin.
Hence, the tooth has abetter prognosis to
bebleached and restored with composite

than to receive a post, core, and crown.

Conclusion

The single dark tooth is an esthetic
challenge regardless of the treatment
approach. Bleaching the single tooth
alone is the safest, most conservative
approach to determining the response
of the single tooth before changing the
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adjacent tooth colors. A “single-tooth”
bleaching tray is the tray of choice for
external bleaching. Single dark teeth
with calcific metamorphosis should not
be treated endodontically unless there
are clinical symptoms of pain or radio-
graphic evidence of an abscess.

For internal bleaching of an end-
odontically treated tooth, a “walking
bleach” approach using 10% carbamide
peroxide internally seems to afford
the safest approach over previous tra-
ditional methods. The combination of
oneinternal bleaching appointment to
debride the pulp chamber, followed by
tray bleaching with a single-tooth tray or
full non-scalloped, no reservoir tray pro-
vides the flexibility of unlimited time of
treatment without incurring significant
in-office charges. Additionally, waiting
2 weeks after bleaching for the shade to
stabilize and the bond strengths to re-
turn to normal and then using internal
composite bonding can harmonize final
shade discrepancies. Regardless of the
technique used for bleaching, a relapse
ispossiblein1to 3years, andis generally
best addressed by outside bleaching in
a single-tooth tray with 10% carbamide
peroxide to re-bleach the tooth until it
matches the surrounding teeth.
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How long can it take after the trauma before any
pulpal problems develop?

A. 1to 20 days

B. 1to 20 weeks
C. 1to 20 months
D. 1to 20 years

Approximately what percentage of children has
sustained a TDI to their primary dentition?

A. 10%
B. 30%
C. 50%
D. 70%

In the O to 6 age group, which category of injuries
predominates?

A. motor vehicle accidents
B. sports activities

C. falls

D. collisions with other children

Although radiographs may reveal what appears to
be total obliteration of the pulp canal, generally
there remains:

A. gram-positive bacteria in the pulp horn.

B. gram-negative bacteria in the pulp horn.

C. at least one patent furcation.

D. clinical evidence of a pulp canal and pulpal
tissue.

Bleaching material goes through the enamel
and dentin to the pulp in:

5 to 15 seconds.
5 to 15 minutes.
5to 15 hours.

5 to 15 days.

o0y

Endodontically treated teeth may be treated from the:

>

. inside only.

outside only.

. both inside and outside.
. neither inside or outside.

Unw

What percent solution of carbamide peroxide
is equivalent to 3.5% hydrogen peroxide and
6.5% urea?

A. 3.5%
B. 5%

C. 10%
D. 17%

If an endodontically treated tooth remains slightly
darker than the remaining teeth after inside-
outside closed bleaching, which of the following
is used internally to fill the pulp chamber?

A. an opaqgue stark-white composite

B. a clear, transparent resin

C. aglass ionomer with carbamide peroxide
incorporated

D. a glass ionomer with hydrogen peroxide
incorporated

To perform inside and outside bleaching

while leaving the access opening unrestored, who
injects carbamide peroxide into the pulp chamber
and the tray, then seats the tray in the mouth to
protect the opening?

A. the dentist

B. the assistant

C. the patient

D. it works by diffusion of a high concentra-
tion from the outside

Anterior teeth should only be crowned instead of
bleaching if:

A. there is a high lip line.

B. thereis alow lip line.

C. they needed a crown regardless of the
endodotic therapy.

D. posterior teeth are missing.
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