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Clinical considerations for
non-vital tooth walking bleaching

Danuchit Banomyong

Department of Operative Dentistry and Endodontics, Faculty of Dentistry, Mahidol University

Abstract

Root canal-treated teeth with coronal discoloration require esthetic improvement. The causes of discoloration should be

evaluated for the proper treatment plan, and technical procedures of non-vital tooth bleaching should be carefully considered.

Non-vital tooth walking bleaching is a simple, conservative, safe, effective, and low-cost procedure. This review article will focus

on considerations in step-by-step for intracoronal ‘walking” tooth bleaching to correct tooth discoloration after endodontic

treatment. These important considerations are cleaned pulp chamber, appropriate level of gutta-percha, effective cervical seal,

proper placement of bleaching agent, adequate temporary seal, and delay in permanent restoration.
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Introduction

Many root canal-treated teeth encounter
the problem of coronal discoloration that requires
an esthetic improvement after root canal treatment.
Non-vital tooth walking bleaching is a conservative
approach that preserves the natural tooth structure
with a satisfying intermediate- to long-term result
[1, 2]. Other non-conservative treatments, such as
a direct/indirect veneer or full-coverage crown,
should only be considered when the non-vital
tooth bleaching is unsuccessful, enormous loss of
tooth structure, or modification of tooth shape is
required. The objectives of this review article are to
explain the causes of discoloration in non-vital teeth,

and the considerations for the ‘walking” bleaching.

Causes of discoloration in non-vital teeth

The discoloration of non-vital teeth is mainly
noticeable in upper central and lateral incisors
(90% approximately), which dental trauma was
the most common cause (60% approximately) [1].
Non-vital teeth may be discolored because
of pulpal necrosis, intrapulpal hemorrhage, pulp
tissue remnant, endodontic sealer/gutta-percha,
or intracanal medicaments [3]. Nevertheless, tooth
discoloration from these factors can be prevented
or reduced during endodontic procedures. Necrotic
pulpal tissues can induce tooth discoloration by
the decomposing products and must be completely
removed during access opening, without the

remaining roof of the pulp chamber or pulp horn.
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In a case with irreversible pulpitis, excessive pulpal
bleeding should be controlled by immediate
pulp removal, and any blood remnants on
dentinal walls must be cleaned with sodium
hypochlorite solution to prevent the internal
staining of dentine.

In the previously treated teeth, tooth
discoloration from the root canal obturation
materials may be visible, especially in the tooth
with a thin labial or buccal structure. Gutta-percha
obturation material should be seared off and
plugged at the level of 1-2 mm below the
cementoenamel junction. In addition, any remnant
of root canal sealer (e.g. epoxy resin sealer) in
the pulp chamber should be also effectively
cleaned. Cleaning with alcohol-soaked micro-brush
before air-water spray can remove more than
90% of sealer remnants and is significantly better
than cleaning with alcohol-soaked cotton,
slow-speed-bur grinding, or aluminum oxide air
polishing [4, 5]. In contrast, calcium silicate
(bioceramic) sealer can be easily cleaned with
air-water spray only [5]. In a case using a three-mixed
antibiotic paste containing minocycline or other
intracanal medicament containing tetracycline
derivative (e.g. Ledermix paste), the medicament
should be carefully placed only below the
pulp chamber [6, 7]. Moreover, the pulp chamber
may be coated with a dental adhesive (e.g. Clearfil
SE Bond, Kuraray, Japan) before medicating
to prevent or reduce any discoloration from

the medicament.

Considerations for non-vital tooth ‘walking’

bleaching

The principle of the intracoronal-approach

technique is based on the placement of a bleaching
agent left inside the pulp chamber for a period of
week while the coronal access is filled with
a temporary restoration. The treatment can be
repeated by the replacement of a bleaching
agent if the whitening effect has not reached the
satisfactory level. The non-vital tooth ‘walking’
bleaching is simple, conservative, safe, effective,
and low-cost procedure. This ‘internal’ bleaching
technique can be used in combination with the
‘external’ bleaching, which is a chair-side or home
bleaching method generally used for whitening of
vital teeth if the whitening result is not satisfying
after 3-4 times of internal bleaching [3]. However,
in the tooth that does not effectively respond
to the bleaching, a veneer or crown may be
considered as a complete resolution of the

remaining discoloration.

Bleaching agent

Intracoronal ‘walking” bleaching regularly
uses sodium perborate [2x(NaBO,(OH),).n(H,0)]
powder mixed with distilled water or 3-6% hydrogen
peroxide solution, depending on the severity of
discoloration. The sodium perborate mixed with
3% hydrogen peroxide shows the superior
whitening effect on non-vital teeth compared
to the bleaching agent only, which should be
used for the severely discolored teeth [8].
The chemical reaction of sodium perborate
mixed with distilled water produces the reactive
ingredient- hydrogen peroxide [9].

2[NaBO,(OH),] + 2H,0 > 2Na" + 2[H,BO,I +
2H,0,

A slow-releasing injectable 35% hydrogen

peroxide gel (e.g. Opalescence Endo, Ultradent,
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South Jordan, UT, USA), a strong peroxide-
based agent, can be also used for intracoronal
walking bleaching with similar effectiveness, but
in a shorter application period (only 3-5 days of
each appointment) than using sodium perborate
mixed 3% hydrogen peroxide [8, 10]. This product
is commonly in a ready-used syringe form that
no mixing is required. However, the greater diffusion
of hydroxyl ions into cementum and the higher
increase of pH at the external root surface
compared to sodium perborate is reported [11].
This may increase a risk of cervical root resorption
if a cervical barrier is not properly created before
bleaching. In addition, the ready-used bleaching
agent is commonly high-cost and has a short
shelf life. Apart from the hydrogen peroxide gel,
35-37% carbamide peroxide gel (e.g. Opalescence
PF 35%, Ultradent, which is approximately equal
to 12% hydrogen peroxide) may be used in the
walking bleaching [12].
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Procedures of internal walking bleaching for
non-vital tooth

The procedures of intracoronal non-vital
tooth ‘walking’ bleach technique using sodium
perborate powder mixed with distilled water or
hydrogen peroxide solution were described as
follows in step-by-step and considerations for

clinical success [3, 9].

Pre-bleaching preparation

To begin with, the root-filled tooth is clinically
and radiographically examined. The root canal
obturation must be qualified, where the retreatment
is not needed. Pre-operative shade selection
should be performed with a proper shade guide
such as Vitapan Classic ', arranged in the value
from the lightest to the darkest shades in Fig.1,
to record a baseline color for comparison even
the discoloration is beyond the shade-guide
value. For the non-vital tooth bleaching with 2-3
appointments, the average tooth shade change is
approximately 12 levels of the shade guide, in which

4-6 shades improvement is expected in each visit [13].

Figure 1

A shade guide, arranged in the lightest to the darkest tooth shades according to the value,

starting from B1 (the highest value) to C4 (the lowest value) for pre-operative shade determination.
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Access opening

Under rubber dam isolation, coronal access
is prepared by removal of existing restoration to
the level of gutta-percha obturation material.
The pulp chamber must be cleaned without the
remnants of gutta percha or/and root canal sealer.
Severely discolored dentine may be partially
removed to relieve the difficulty in bleaching.
If the level of gutta-percha obturation is too high,
it should be removed to 1-2 mm below the

cementoenamel junction (Fig.2).

Cervical seal (barrier)
One of the most important steps to prevent
a complication (i.e. cervical root resorption)

after non-vital tooth bleaching is to create the

A cervical seal (barrier) is created
approximately 2 mm thick following

the cementoenamel junction

Bleaching agent is applied on

the internal labial surface

(prior etching is not necessary)

A moist cotton pellet (if used)

must be as thin as possible

cervical seal [3, 9, 14]. The defects in cementum
at the cementoenamel junction (relating to exposed
cervical dentine) are present approximately 10% of
teeth that allows hydrogen peroxide diffusion
through dentinal tubules to the external tooth
surface during intracoronal bleaching. The peroxide
diffusion into the periodontium possibly increases
a risk of cervical root resorption especially when
high-concentration hydrogen peroxide and
thermocatalytic method are used. In contrast, using
low-concentration peroxide agents are unlikely
to induce the resorption [15]. A glass-ionomer
cement (such as Fuji IX [GC corp., Tokyo, Japan],
or Vitrebond [3M ESPE, St. Paul, MN, USA]) is
commonly used for the creation of the cervical

seal in approximately 2-mm thick (Fig.2) [16].

Gutta-percha removed 1-2 mm

below the cementoenamel junction

Remnants of pulp tissue, root canal
filling, and sealer must be removed

from the pulp chamber

- Temporary seal (e.g. glass-ionomer
cement) with adequate thickness on

cleaned cavity walls for 1-2 weeks

- A permanent restoration (i.e. resin
composite) should be placed at least

one week after bleaching

Figure 2 An illustration of key considerations for clinical success in non-vital tooth walking bleaching.
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The cervical seal should conform to the
cementoenamel junction in both labio-lingual
and mesio-distal sides (Fig.3) to prevent the
diffusion of peroxide into the cementum and
periodontal ligament [11, 17], which may induce
the inflammatory-related cervical root resorption
[18]. The level of the cervical seal (in relation to
the cementoenamel junction/ labial gingival margin)

should be carefully checked with a periodontal probe.

Figure 3 A cervical seal should be created following
the level of cementoenamel junction. Therefore,
the cervical seal at the mesial and distal sides
(white arrows) are generally higher than those at

the labial and palatal sides.

Application of bleaching agent

A bleaching agent (sodium perborate powder)
is mixed with distilled water (in a ratio of 2:1, g.mL'l)
to achieve a thick paste. The concentration of the
mixture is approximately 3% hydrogen peroxide [9].
In case of severe discoloration, sodium perborate
powder can be mixed with 3-6% hydrogen peroxide
solution; a risk of cervical resorption is very minimal

when low concentration hydrogen peroxide is
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used with a presence of cervical barrier [15]. For the
ready-used bleaching gel, it can be injected from
the syringe directly into the pulp chamber.

The mixed bleaching agent is carried into
the pulp chamber using a clean amalgam carrier
(a small-size tip) and gently packed with a plugger or
paper points. The most important area on which
the bleaching agent should be applied is the
internal labial wall (Fig.2). The more contact and the
higher amount of bleaching agent on the surface,
the better whitening effect is anticipated.

A thermocatalytic technique using a strong
bleaching agent and heat application is
contraindicated since this technique is associated
with the incidence of cervical root resorption [9].
Etching with phosphoric acid, in an attempt to
remove the smear layer and open dentinal tubules,
before application of bleaching agent is not
necessarily due to insignificantly bleaching
improvement [19, 20].

Subsequently, excessive bleaching agents
on the cavity walls must be completely cleaned
before temporization; otherwise, the coronal seal
of temporary restoration would be affected.
A thin moist cotton pellet may be placed over
the bleaching agent as a source of moisture for
the reaction of sodium perborate. However,
this may be not essential because of sufficient
water content in the mixture. The moist cotton
pellet may be used if the bleaching agent is
too dry before loading into the pulp chamber.
However, the pellet should be leaved as thin as
possible (Fig.2), or removed after rewetting
the bleaching agent. Otherwise, the thickness and
the seal of temporary restoration may be

compromised.

Non-vital tooth walking bleaching

Danuchit Banomyong



@\%\k“"'ﬂt/y/
= ¢ Thai Endod J

“’@%dmwf Thai Endodontic Association

Temporary seal

A temporary seal is required to prevent
leakage of bleaching ingredients (Fig.2). The cavity
walls must be thoroughly cleaned and free of
bleaching agent remnants, e.¢. by using a small
bonding applicator, before temporary restoration.
The remaining cavity depth above the bleaching
agent is usually not adequate (in particular at the
cervical margin) for Cavit or IRM temporary materials
that require at least 3—-4 mm thickness for acceptable
seal [2]. A force from packing temporary filling may
also displace the bleaching agent away from the
labial wall. Furthermore, the IRM material contains
the eugenol that remains inside dentinal tubules,
which conceivably induces further discoloration
as well as interrupts polymerization reaction of
a resin-based restoration. When Cavit material is
used, a cotton pellet moistened with bonding agent
may be placed on the bleaching agent and then
lisht cured, which this ‘pellet’ layer can protect
bleaching agent from dislocation during placement
of temporary filling.

More importantly, the higher amount of
peroxide used, the more oxygen release is observed,
so that a temporary restoration must effectively seal
to avoid marginal leakage [21]. For these reasons,
the preferable material should be restorative-type
glass-ionomer cement (e.g. Fuji IX or Fuji Il LQ),
which the minimally required thickness of glass-
ionomer cement to achieve the coronal seal is
approximately 2 mm [16]. The glass-ionomer
cements can be used with the hand-mixed type
combined with a Centrix syringe; otherwise,
the easy-to-use encapsulated type is also available.
The mixed material of glass-ionomer cement is flowable

and injectable from the syringe/capsule tip, or

applied with a Dycal carrier to fill the cavity without
the packing force. Flowable resin composite is
another alternative option, but this resin-based
material needs acid etching that tends to wash out
the applied bleaching agent. Otherwise, the enamel
must be etched and rinsed before application
of bleaching, or a self-etching adhesive may be

rather used.

Evaluation appointment

It is generally recommended that the patient
should be recalled at approximately one week
to monitor the color change of the tooth [3].
From a laboratory study, the optimal renewal
time of bleaching-agent at 1-2 days has been
suggested, which the release of active peroxide
gradually decreases over the 5-day observation
period [22]. However, no clinical study on a proper
duration of non-vital bleaching has been found.
The recall period may be shorter (i.e. 3-5 days)
if a strong, ready-used product (e.g. 35% hydrogen
peroxide gel Opalescence Endo) is used.
The repetition of intracoronal walking bleaching
may be required if the bleaching effect is not
adequate. One to four appointments may be
required for the bleaching, which should be
informed to patients before treatment [3, 9]. The
average number of appointments for non-vital
tooth walking bleaching is 2-3 visits [13]. Non-vital
bleaching in the elderly teeth may require a longer
period to achieve a satisfied result than that in
the young teeth [22, 23].

If the bleaching effect is slightly less than
the desired level (compared to the color of
adjacent vital teeth), the external chair-side

(in-office) bleaching using a high-concentration
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(30-40%) hydrogen peroxide may be helpful
to immediately increase the whitening effect [2].
At home bleaching with 10-20% carbamide peroxide
using whitening trays may be an alternative or
a combination of treatment [24].

On the other hand, over-bleaching may
occur. Appropriate recall period at approximately
one week and patient self-notification of whitened
tooth color are important. The patient should be
informed for contact the dentist before the
appointment if he/she notices that the treated

tooth becomes whiter than the others.

Permanent restoration

After achieving the satisfactory outcome
of whitening, the bleaching agent is removed, and
the cavity is cleaned and temporarily restored.
Calcium hydroxide paste may be placed before
temporization [25] in an attempt to reverse the
acidic pH change in the cementum and periodontal
licament, but this is likely to be unnecessary since

the cervical seal is created [15].
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A resin composite restoration should not be
immediately placed, and at least a one-week
delayed period is suggested [26]. The explanation
is that the remnants of free-radical peroxide left
inside dentinal tubules strongly interfere with the
polymerization reaction of adhesive and resin
composite. The bond strength of immediately restored
resin composite restoration of the bleached tooth is
significantly lower than that of the non-bleached
tooth. The reduced bond strength is recovery if the
restoration is placed one week later [26]. A water
chasing agent (e.g. alcohol or acetone) may be
applied before restoration to reduce the adverse
effect of bleaching on adhesion to enamel; however,

the bond strength is just partially reversed [27].

Clinical outcome

The immediate outcome of the current
walking bleach technique is approximately 90%
success, which the overall patients’ satisfaction is
as high as 95% [13]. A representative case of non-

vital tooth walking bleaching is shown in Fig.4.

Figure 4 Clinical outcome of non-vital tooth walking bleaching on maxillary right lateral incisor using

sodium perborate powder mixed with distilled water for a total of 2-week period, which the patient was

recalled and the bleaching agent was changed once at 1 week.

Non-vital tooth walking bleaching
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The relapse in discoloration may occur over
a period (20% at 3 years, and approximately
one-third of cases after 16 years) [1, 28]. However,
the re-bleaching can be performed to improve
the esthetic performance. For a color-relapsed
tooth, external bleaching may be indicated to avoid
re-entry into the pulp chamber [2]. Combination
of in-office bleaching and subsequent internal
walking bleaching reduces the color relapse to
approximately 15% after 24 years [29].

In the past, cervical root resorption was
a serious complication that was usually found
after the thermocatalytic bleaching with a high-
concentration (35-40%) hydrogen peroxide
agent and heat application (Fig.5). Nowadays,
cervical resorption is rarely found in non-vital
bleaching cases [1, 28, 30] with the creation of
a cervical barrier and using a low-concentration
(equal to 3-10% hydrogen peroxide) bleaching
agent without heat stimulation. Therefore, the
current intracoronal bleaching method is clinically
safe [14, 15, 31].

Conclusion

Non-vital tooth intracoronal walking bleaching
using sodium perborate powder mixed with
distilled water or low-concentration hydrogen
peroxide solution is conservative and effective
with high clinical success. This technique is safe
if a cervical seal is properly created and a heat
application is avoidable. Therefore, the walking
bleach technique is recommended as the first
treatment option for discolored root-filled teeth.
The main clinical considerations for success of
non-vital tooth walking bleaching are (a) any
remnants cleaned from the pulp chamber; (b) gutta-
percha level below the orifice; (c) cervical seal
created following the cementoenamel junction;
(d) bleaching agent applied on internal labial
surface; (e) adequate thickness of temporary
seal (e.g. glass-ionomer cement); and (f) delay
placement of permanent restoration at least one

week after bleaching.

Figure 5 A cervical external root resorption on maxillary left central incisor with a history of non-vital tooth

bleaching is observed in the cone-beam computed tomographic images (axial, coronal, and sagittal views

respectively). A large defect of the cervical barrier is noticed.
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