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UK National Clinical Guidelines in Paediatric Dentistry*

Introduction

The tenth National Clinical Guideline in Paediatric Dentistry is published here. The process of guideline
production began in 1994, resulting in first publication in 1997. Each guideline has a nominated main author
but the content is not a personal view; it represents rather a consensus of opinion of current best clinical
practice. Each guideline has been circulated to all consultants in Paediatric Dentistry in the UK, to Council of
BSPD, and to people of related specialities recognised to have expertise in the subject. The final version of the
guideline is produced from a combination of this input and thorough review of published literature. The
intention is to encourage improvement in clinical practice and to stimulate research and clinical audit in areas
where scientific evidence is inadequate. Evidence underlying recommendations is scored according to the
SIGN classification and guidelines should be read in this context. For those wishing for further detail, the
process of guideline production in the UK is described in International Journal of Paediatric Dentistry 1997; 7T:
267-268.

Treatment of intrinsic discoloration in permanent anterior teeth in
children and adolescents

ALYSON WRAY & RICHARD WELBURY

Introduction dentition as well. These Guidelines are designed to
outline the most appropriate options for treating the
different aetiological categories of intrinsic discolora-
tion of the anterior permanent dentition in child and
adolescent patients. Examples of the main causes of
intrinsic discoloration and details of the various

techniques are included in Explanatory Notes.

Intrinsic discoloration can be defined as discolora-
tion which is incorporated into the structure of
either enamel or dentine and which cannot be
removed by prophylaxis with toothpaste or pumice.

Intrinsic tooth discoloration can be a significant
cosmetic problem, and in some instances a functional
problem. Loss of vitality secondary to trauma or
infection frequently results in tooth discoloration
which is not responsive to conventional endodontic
therapy. Similarly, fluorosis, tetracycline staining,
localised and chronological hypoplasia, and both
amelogenesis and dentinogenesis imperfecta can all
produce a cosmetically unsatisfactory dentition, and
in the latter two examples a structurally ‘at risk’

1. Diagnosis

1.1 History

A careful, detailed history is essential for the
accurate diagnosis of intrinsic tooth discoloration,
as the choice of treatment is greatly influenced by
the actiology. Specifically: details of the mother’s
obstetric history and the delivery; medical history
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including neo-natal or early childhood illness and
any drugs taken; dental history including infections
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relating to primary teeth; trauma to the primary and
permanent teeth; family history of discoloured or
abnormal teeth; fluoride history including supple-
mentation, residence in natural water fluoridation
areas, toothbrushing habits including the amount of
paste used, the type of paste in childhood and any
admitted swallowing of paste.

1.2 Examination

1.2.1. Clinical. A standard extra-oral examination
and full mouth intra-oral examination should be
undertaken, with special emphasis on the presence
and/or absence of both primary and permanent
teeth. The distribution of any discoloration or
hypoplasia should be clearly established, specifically
whether both dentitions are affected or not, whether
all teeth in one dentition are equally affected, and
whether or not there is a symmetrical or chron-
ological pattern. The features of discoloration may
have been evident at tooth eruption, or may have
developed subsequently and become either more or
less severe in the intervening time. If possible, the
extent of discoloration should be identified with
respect to the depth of affected enamel or dentine.

1.2.2. Additional Investigations. Appropriate radio-
graphs will show abnormalities of enamel and
dentine structure, abnormal tooth morphology
and the adequacy of root canal fillings in non-vital
teeth. Sensibility testing will suggest the presence or
absence of a functioning nerve supply, implying an
intact vasculature.

Histological sectioning of exfoliated or extracted
teeth may identify hereditary and environmental
abnormalities.

2. Management

The treatment of choice is dependent on the
diagnosis. In many cases of discoloration there is
a hierarchy of treatment options. These should be
pursued in a logical order until a satisfactory
cosmetic outcome is achieved. Pre-treatment photo-
graphs, shade taking and sensibility tests are
recommended in all cases.

2.1 Microabrasion

Microabrasion involves the removal of a small
amount of surface enamel and classically incorpo-

rates both ‘abrasion’ with dental instruments and
‘erosion’ with an acid mixture. The term ‘abrosion “
has been used by some authors.

There are two main techniques for microabrading
discoloured or hypoplastic teeth. These are the
hydrochloric acid/pumice technique [1-17] which
requires very careful isolation of the affected teeth,
and the phosphoric acid/pumice technique [18] (see
Explanatory Notes). These techniques are simple to
perform and the depth of enamel removed in 10
applications is approximately 100 pm (0-1 mm).
Microabrasion is indicated for fluorosis, postortho-
dontic demineralization, localized hypoplasia due to
infection or trauma, and idiopathic hypoplasia
where the discoloration is limited to the outer
enamel layer. Analysis of the effectiveness of
microabrasion should be delayed for approximately
one month post-treatment, as the appearance of the
teeth will continue to improve during this time.

2.2 Non-vital bleaching

This technique is indicated for nonvital, endo-
dontically treated teeth which have become dis-
coloured due to the deposition of blood degradation
products in the dentinal tubules [19-39]. A well
condensed root canal filling must be present prior to
starting nonvital bleaching. Most techniques utilise
hydrogen peroxide or sodium perborate (Bocasan)
either together or independently(see Explanatory
Notes. Where a nonvital tooth has an unsatisfactory
root canal filling this should be replaced with a well
condensed gutta percha restoration prior to under-
taking nonvital bleaching.

2.3 Vital Bleaching

2.3.1. Chairside. This technique involves the ex-
ternal application of hydrogen peroxide to the
surface of the tooth followed by its activation with
a heat source [40-47]. It is indicated for mild
tetracycline staining without obvious banding, mild
fluorosis, and single teeth with sclerosed pulp
chambers and root canals. The results have been
found to be variable.

2.3.2. Vital bleaching — nightguard. This technique
involves the daily placement of carbamide peroxide
gel into a customfitted tray of either the upper or
lower arch [47-63]. It is carried out by the patient at
home and is initially done on a daily basis. The
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technique is indicated for mild fluorosis, and
moderate fluorosis as an adjunct to microabrasion.

2.4 Composite Resin Restorations

The large size of the immature pulp chamber and
pulp horns, and the immature gingival contour of
the adolescent patient contra-indicates the use of
porcelain veneers. Composite resin offers a satisfac-
tory alternative and should be used in child and
adolescent patients [64—68]. Resin can be used by
either to camouflage/replace discrete localized areas
of abnormal enamel (localized composites) or to
cover the entire enamel surface (veneer).For techni-
ques see ‘Explanatory Notes’.

Composite resin restorations are indicated in
cases of hypoplasia caused by moderate to severe
fluorosis, localized hypoplasia not responsive to
microabrasion, chronological hypoplasia, tetracy-
cline staining, discoloration due to loss of vitality
not responsive to nonvital bleaching, amelogenesis
and dentinogenesis imperfecta, and idiopathic
hypoplasia. Composite veneers can be placed
directly on to the tooth surface or fabricated
indirectly in the laboratory.

2.5 Porcelain Veneers

Porcelain veneers are indicated for hypoplastic
and discoloured teeth in patients aged 16 years and
over, when techniques such as microabrasion,
nonvital bleaching and composite resins have failed
to produce a satisfactory clinical result [69].

Explanatory notes

1.1 Main causes of intrinsic discoloration

1.11  Within enamel. Local: caries; idiopathic;
injury/infection of primary predecessor; internal
resorption.

Systemic: amelogenesis imperfecta; drugs, e.g.
Tetracycline; fluorosis; idiopathic; systemic illnesses
during tooth formation.

1.12 Within dentin. Local: caries; internal resorp-
tion; metallic restorative materials; necrotic pulp
tissue; root canal filling materials. Systemic: bilir-
ubin (haemolytic disease of the newborn); congeni-
tal porphyria; dentinogenesis imperfecta; drugs, e.g.
Tetracycline.

Intrinsic discoloration in children and adolescents 311

1.2 Microabrasion

1.2.1.  Hydrochloric acid/pumice microabrasion.
Using this technique a maximum of 100 pm of
enamel is removed. If a satisfactory clinicaloutcome
is not achieved the technique should not be repeated
but an alternative treatment selected. Pre-operative
sensibility tests, radiographs and photographs are
advised.

(i) Clean teeth to be treated with pumice and water,
wash and dry.

(1) Isolate the teeth to be treated with rubber dam
and either apply vaseline to the gingiva prior to
rubber dam application or paint Copalite varnish
around the necks of the teeth after dam application.
(iii)) Place a mixture of sodium bicarbonate and
water on the rubber dam behind the teeth to protect
in case of spillage.

(iv) Mix 18/% hydrochloric acid with pumice into a
slurry and apply a small amount to the labial
surface with either a slowly rotating rubber cup, a
wooden stick or flat plastic instrument rubbed over
the surface for 5 s. Wash for 5 s directly into the
aspirator. Repeat until the stain is reduced, up to a
maximum of 10" 5 second applications per tooth.
Any improvement possible will have occurred by
this time.

(v) Apply fluoride drops to the teeth for 3 min

(vi) Remove the rubber dam.

(vii) Polish the teeth with graded Soflex discs or
proprietary polishing pastes.

(viii) Polish the teeth with fluoridated toothpaste for
one minute.

(ix) Review in one month for sensibility testing and
photographs.

(x) Review in six months to check pulpal status.

1.2.2. Phosphoric Acid/Pumice Microabrasion.

(1) Clean teeth to be treated with pumice and water,
wash and dry.

(i1)) Apply phosphoric acid 35% to enamel surface
for 30 s, wash and dry.

(iii) Remove frosted enamel with tungsten carbide
composite finishing bur, running dry in an air
turbine using minimal pressure, until a shiny enamel
surface reappears.

(iv) Clean teeeth with a further pumice and water
slurry in a slowly rotating rubber prophylaxis cup,
and then wash again.

(v) Continue with stages (vii) to (x) as detailed in
1.1.1 above.
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1.3 Non-vital bleaching

Pre-operative radiographs are essential to ensure
adequate root canal obturation has occurred.
(1) Clean the teeth with pumice and note the
tooth shade.
(i1) Place rubber dam isolating the single tooth (or
teeth) to be treated. Ensure complete eye protection
for the operator assistant and patient.
(iii) Remove palatal and pulp chamber restorations.
(iv) Remove the root filling to the level of 2 mm
below the gingival margin; this may require
extended burs.
(v) Place 1 mm of glass ionomer or conventional
cement over the gutta percha.
(v) Remove any stained dentine with a round bur.
Avoid excessive removal of tissue.
(vi) Etch the pulp chamber with 37% phosphoric
acid for 30-60 s, wash and dry.This will open the
dentinal tubules.
(vii) Fither mix a thick paste of 35% hydrogen
peroxide and sodium perborate (Bocasan), or
perborate and water alone, and place immediately
into the pulp chamber with an instrument or on a
cotton wool pledget.
(viii) Place a small piece of dry cotton wool over
the mixture.
(ix) Seal the cavity with glass ionomer cement.
(x) Repeat the process at weekly intervals until the
tooth is slightly over bleached.
(xi) Place non-setting calcium hydroxide into the
pulp chamber and seal with glass ionomer cement.
Leave for two weeks.Together with step(iv) it will
help to reduce the incidence of external cervical
resorption which has been associated with this
technique.
(xii) Restore the tooth either with white gutta
percha in the pulp chamber and appropriately
shaded composite resin to the access cavity,or with
‘total bonded’incrementally cured composite resin
to the pulp chamber and access cavity. The former
allows rebleaching, the latter does not.

1.4 Vital bleaching

1.4.1. Vital bleaching — Chairside. The technique
involves the external application of hydrogen
peroxide to the surface of the tooth followed by
its activation with a heat source.

(i) Pre-operative periapical radiographs and vitality
tests. Any leaking restorations should be replaced.

(i1) Clean teeth with pumice and water to remove
extrinsic staining. Pre-operative photographs should
be taken with a tooth from a “Vita” shade guide
registering the shade, adjacent to the patient’s teeth.
(iii) Apply topical anaesthetic to the gingival margins.
(iv) Coat the buccal and palatal gingivae with
Vaseline or Orabase gel.

(v) Isolate each tooth to be bleached with indivi-
dual ligatures.

(vi) Cover the metal clamps with damp gauze to
prevent them overheating under the heat source.
(vii) Etch the labial and incisal third of the palatal
surface of the tooth with phosphoric acid for 60 s,
wash and dry. Thoroughly soak a strip of gauze in
the 35% hydrogen peroxide and cover the teeth to
be bleached. Alternatively hydrogen peroxide gel
may be accurately applied to the teeth.

(viii) Position the heat source(Union Broach Lamp)
13-15 inches from the teeth. Set the rheostat to mid-
temperature range and then increase it until the
patient can just feel the warmth and then reduce it
until no sensation is felt. The gels on the market
recommend a standard curing light directed onto
individual teeth.

(ix) The gauze or the gel will need to be repenished
every 3—5 mins.

(x) After 30 mins remove the rubber dam, clean off
the Orabase or Vaseline and polish the teeth using
shofu stones. Apply fluoride drops for 2—3 mins.
(xi) Post-operative sensitivity may require analgesia
with paracetamol.

(xii) Assess the change. It may be necessary to do
each arch 3-10 times. Treat one arch at a time.
Rebleaching may be required after 1 years.

(xiii) Take postoperative photographs with the
original ‘Vita’ shade tooth included.

1.4.2. Vital bleaching — nightguard. This technique
involves the daily placement of carbamide peroxide gel
into a custom fitted tray of either the upper or lower
arch. As the name suggests it is carried out by the
patient at home and is usually done on a daily basis.
(i) Pre-operative photographs with a ‘Vita’
shade tooth.

(i1) Take an alginate impression of the arch to be
treated and cast a working model in stone.

(ii1) Relieve the labial surfaces of the teeth to be
treated by about 0-5 mm, and make a soft blow-
down vacuum formed splint as a mouthguard. The
splint should be no more than 2 mm thick and
should not cover the gingivae.
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(iv) Instruct the patient on how to floss their teeth
thoroughly. Perform a full mouth prophylaxis and in-
struct them how to apply the gel into the mouthguard.
(v) The length of time the guard should be worn per
day will be dependant upon the product and the
manufacturers intructions.

(vi) Review the patient regularly to check that they
are not experiencing any sensitivity.

(vii) Post-operative photographs with original ‘Vita’
shade tooth.

1.5 composite restorations

1.5.1. Localised composite restorations. This techni-
que is indicated for well demarcated white, yellow
or brown hypoplastic enamel.

(i) Pre-operative photographs and shade selection
is required.

(i1) Apply rubber dam or contoured matrix strips.
(i) Remove the demarcated lesion with a round
diamond bur, down to the amelodentinal junction.
(iv) Chamfer the enamel margins with a diamond
fissure bur to increase the surface area available
for retention.

(v) Etch the enamel margins, wash and dry.

(vi) Apply dentine primer.

(vil) Apply enamel and dentine bonding agent and
light cure.

(viii) Apply chosen shade of composite using a
brush lubricated with the bonding agent to smooth
and shape and light cure for the recommended time.
(ix) Remove the matrix strip or rubber dam.

(x) Polish with Soflex discs, finishing burs and
interproximal strips if required. Add characteriza-
tion to the surface of the composite if required.
(vi) Post-operative photographs.

1.5.2. Composite veneers. Most composite veneers
placed in children and adolescents are of the direct
type, as currently the durability of the indirect
composite veneers is still being assessed.

(i) Use a tapered diamond bur to reduce labial
enamel thickness by 0-3-0-5 mm. Removal of some
enamel will increase the bond strength of composite
to enamel [68]. Identify a finish line at the gingival
margin and also mesially and distally just labial to
the contact points.

(i1) Clean tooth with a slurry of pumice in water.
Wash and dry the tooth. Select the shade.

(iii) Isolate the tooth either with rubber dam or
contoured matrix strip.
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(iv) Etch the enamel for 60 s, wash and dry.

(v) Apply a dentine bonding agent to any exposed
dentine.

(vi) Apply a thin layer of bonding resin to the labial
surface with a brush and gently blow it with the air
syringe. Cure for 15 s.

(v) Apply composite resin of the desired shade to the
labial surface and roughly shape it into all areas
with a plastic instrument before using a brush
lubricated with unfilled resin to ‘paddle’ and smooth
it into the desired shape.Cure 60 s gingivally, mesio-
incisally, and disto-incisally, In addition cure 60 s
inciso-palatally if there has been extension to the
palatal surface. Different shades of composite can
be combined to achieve a transition from darker
gingival areas to lighter more translucent incisal
region.s

(vi) Finish the margins with diamond finishing burs
and interproximal strips and the labial surfaces with
graded sandpaper discs. Characterization should be
added to improve light reflection properties.

1.6 Porcelain veneers

For further information on the appropriate use of
porcelain veneers see ‘Restorative Indications for
Porcelain Veneer Restoration’, the National Clin-
ical Guidelines, The Royal College of Surgeons
(Eng. 1997).
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