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Abstract

EBpidemiological stucies have shown vhat the prevalence of den-
tal evosion in children varies widely between 2 and 57 %. Changes
seen in dental erosion range from removal of surface characteris-
tics fo extensive loss of toovh tissue with pulp exposure and abscess
Sformation. Symptoms of dental erosion range from semsitivity to
severe pain associated with pulp exposure. The etiology of dental
erosion is dependent on the presence of extrinsic or intrinsic acid
in the oral envivonment. Extrinsic sources of acids in children in-
clude frequent consumption of acidic foods and drinks, and acidic
medications. Regurgitation of gastric contents into the mouth, as
occurs in gastroesophageal reflux, is the most common source af
intrinsic acid in children. A multitude of factors may modify the
erosion process, such as saliva, oval kygiene practices, and presence
or absence of fluoride. When dental evosion is diagnosed, it is im-
portant to investigate and idenrify the acid source, and to determine
if the process is ongoing. The aim of treatment is to eliminate the
cawse of acid exposure, and to minimize the effects of acid expo-
sure where it is not possible to remove the acid source. Restoration
of the dentition involves stainless steel erowns to vestove lost verti-
cal dimension, and composite resin for esthetics. (Pediatr Dent
23:37-43, 2001)

rosion is 2 chemical dissolution of the dental hard tis-

sues by intrinsic or extrinsic acids. In recent years, den-

tal erosion is increasingly recognized as an impottant
cause of tooth structure loss, not only in adules, but also in
children and adolescents.*? Dental erosion may cause tooth
sensitivity and altered occlusion, and in severe cases, may re-
sult in pulp exposure and abscesses. However, the pathogenetic
mechanisms, diagnostic criteria, and preventive strategies of the
condition are still not well established. The aims of this paper
are to review the prevalence, clinical manifestations, and eriol-

ogy of dental erosion in children, and to provide guidelines on
the preventive and restorative options for this condition.

Prevalence of erosion

Wide-ranging prevalences have been reported in both primary
and permanent dentitions (Table 1). The reasons for the wide
range of prevalence may be related to the relatively small num-
ber of subjects in the majority of studies and the use of different
criteria for diagnosis.” However, when erosion into dentin is
considered, studies show prevalences of around 30% in primary
molars of 5-year-olds, and 2% in incisal surfaces of permanent
incisors in 14-vear-olds. For example, in the primary dentition,
the UK Child Dental Health Survey showed that the preva-
lence of erosion on palatal surfaces of the primary teeth was
8% in 2-year-olds and 52% in S-year-olds, with the propor-
tion of children exhibiting erosion extending into dentin being
24% in 5-year-olds.* A study by Millward et al.? in children 4-
16 years of age, found dentin exposure in 30% of primary
molars. :

In the permanent dentition the prevalence of erosion on
palatal surfaces was 8% in 7-year-olds and rose to 31% in 14-
year-old children.® Children exhibiting erosion extending into
dentin was 2% in 15-year-olds.’ In other studies, Bartletr et
al.* found enamel erosion in 57% of 11 to i4-year-olds, and
dentin erosion in 2%. Milosevic et al.® in a random sample of
14-year-old children found 30% had exposed dentin incisally,
and 8% had exposed dentin on occlusal and or lingual surfaces.
In the primary dentition, it is thought that the reduced thick-
ness of enamel and greater acid solubility contributes to the
higher susceptibility to eroston.®'?

Children with cerebral palsy are thought to have an in-
creased prevalence of tooth wear, which has been atzribured to

ntal Erosion in:(

Authors/ year Number Mean Age Diagnostic Prevalence
of subjects of subjects (yrs) criteria of erosion

Millward et al. 19947 101 H Dentin 30% of
exposure primary molars

Milosevic er al. 1993° 1035 14 Dentin 30% incisal
exposure 8% occlusal or lingual

Bartlerz eral. 1998% 210 12 Dentin 2% on incisal and palartal
exposure of permanent incisors

(O'Brien 1994* 2000 5-15 Dentin 24% primary teeth
erosion 2% permanent teeth
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Fig 1A, 1B, Maxillary and mandibular teeth of boy aged 8 years who had a history of gastoesophageal reflux due w incomperent lower esophageat
sphincrer. Brosion grade 3 as described by Aine eral.” is clearly seen on the primary wesh. Note also the more severe erosion on the palasalfiingual suzfaces
as distinct from the erosion seen on labiaf susfaces in Figure 2, where erosion was attribuced to consumprion of acidic drinks.

both oral parafuncrional activity, and softening of the enamel
from gastroesophageal reffux.’®

Clinical manifestations of erosions

Appearance and distribution of erosion lesions

It is now thought chat both lingual and buccal susfaces may be
affected in erosion lesions resulting from both intrinsic and
extrinsic sources of acid.’® Anatomical factors related to move-
ments of the tongue, lips, and cheek may affect the distribution
of the erosion lesions.’* In addition, salivary factors such as
pellicte formation appear to affect development of erosion."

Physiologic tooth wear is normally contributed by a com-
binatien of abrasion, attrition, and erosion. However in any
one individual, each may be seen in differing propordons, com-
plicating diagnosis. Furthermore, enamel softened by erosion
is likely to be more susceptible to abrasion and artrition.

Erosion usually manifests as concave loss of toth surface.
In contrast, tooth attrition or phystological wearing away of
dental hard tissue as a result of woth-to-tooth contact, causes
incisal or occiusal surface loss of tooth substance, resulting in
the formation of facers.*!? In addition, erosion lesions may be
distinguished from attrition where defects on opposing teeth
cannot be brought into occlusal conract, demonstrating the
characteristic “cupping” of erosion.'?

Erosion may also be distinguished from abrasion, which is
the pathologic wearing away of tooth substance by an abnoz-
ma! mechanical process independent of chewing. * Abrasion is
more likely to affect buccal or cervical surfaces of teeth, and is
often caused by roothbrushing.”? In contrast, abfraction de-
scribes a wedge-shaped defect with a sharp outline at the
cemento-enamel junction (CEJ) and is thought to be due o
occlusal forces causing microfractures of enamel and dentin at
the CE]."S The role of abfraction in tooth wear and erosion is
still unclear. ?

Initially, erosion may be manifested by a slight loss of sur-
face luster only detectable when the enamel is cleaned and dry.*
Sensitivity or fracturing of thinned incisal edges may be the fizst
signs of erosion because of its insidious pature.'® The erosion
progresses until the more yellow undetlying dentin becomes
visible through the thinned overlying enamel."” These lesions
have a dished out, hard, smooth appearance.
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Several differenc classifications have been used in the litera-
rure to describe dental erosion. The number of different indices
proposed to date suggests that an index fulfilling ail relevant
criteria has not been found. ? In additien, most have been de-
signed to measure tooth surface loss in adults, and are not
always suitable for children.

The Smith and Knight Tooth Wear Index 7 is often used
in adults, but it scores all types of wear: attrition, abrasion, and
erosion. Each rooth is scored by examining four surfaces: cer-
vical, remainder of buccal or labial susface, lingual or palatal
surface, and the occlusal or incisal surface, and scoring the se-
verity of tooth loss on each surface from grades 0 (no erosion)
to grade 4 (severe erosion with pulp exposure). A modified,
more derailed version of this index is used by O’Sullivan et al.'®
in which erosion in children with gastroesophageal reflux was
measured. In this index, site, severity, and area affecred are
scored for each tooth, using severity scores code 0 {no erosion)
o code 5 {severe erosion with pulp exposure). This index is
useful in thas site, severity, and surface area of erosion is scored
on ezch rooth. On the other hand, the amount of derail is
lengthy to record in this index.

A simpler and more practical classification of dental erosion
in children with gastroesophageal disease has been proposed
by Aine etal.”’ Each tooth is scored, ranging from grade 0 where
there is no erosion, o grade 3 where there is exposure of den-
tin at the bottom of holes in the occlusal surface. This
classification is specific for children with gastroesophageal re-
flux and is suitable for scoring primary, mixed, and permanent
dentitions. It was found that most children with pathologic gas-
troesophageal reflux (GER) exhibited dental erosions of the
same type but with varying severity. The disadvantage of this
index is that it does not specify site of erosion on each tooth or
the extent of surface area involved. None of the indices give
any indication of the restorative needs of teeth affected, which
may be impoztant for clinicians treating these patients.

Severe dental erosion lesions in children may be seen in Fig-
ures 1, 2, and 3. These are the result of GER, and excessive
frequent consumption of acidic drinks.

Dental complications of erasion

Dental erosion may cause a number of clinical problems in-
ciuding esthetics. Severe erosion usually results in enamel
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fracture, which progresses to shortening of the teeth and loss
of occlusal vertical dimension.'®1?

Dentin sensitivity and difficulty in eating are common prob-
lems of dental erosion, particularly i erosion is rapid and
progressive. Rapid loss of tooth structure from dental erosion
in children with immature teeth and large pulps are likely to
lead to pulpal inflammation ard exposures. !

Etiology of dental erosion

The underlying etiology of dental erosion is a source of acid,
which may be intrinsic or extrinsic, acting on a susceptible
tooth. In addition, there are many modifying factors affecting
the host which significantly affect tooth susceptibility to den-
tal erosion. Parafunctional habits may alse contribute to tooth
wear in teeth that have been softened by acid demineraliza-
tion.”

Extrinsic sources of acids

Exrrinsic causes of dental erosion may arise from several sources,
including those which may be occupational, in medications,
or through lifestyle practices.{Table 2) Although not affecting
children, occupations involving exposure to acids in the work-
place may contribute te dental erosion. Workers in factories
in which there are acidic fumes or aerosols involving sulfuric
acid, such as in‘battery factories, and hydrochioric acid, such
as in galvanizing factories, have been shown to have a higher
prevalence of erosion.'® Several other occupations have been
implicated in increased tooth surface loss, including profes-
sional wine tasters, printers, and workers in munitions factories.
Improper monitoring of pH in gas chlorinated swimming pools
has been reported to be the cause of dental erosion in competi-
tive swimmets.

Dehydration following sporting activities may contribute to
erosion when reduced salivary flow causes decreased buffering.
This may be exacerbated by consumption of acidic deinks such
as sports drinks, fruit, and soft drinks.”

Chewable Vitamin C preparations may cause erosion when
consumed frequently and left in direct contact with the teeth.””
Aspirin, when chewed daily over extended periods, has been
reported to cause erosion in children.' Erosion has been asso-
ciated with the consumption of citrus fruits, low pH carbonated
drinks, cider vinegar, and sports drinks®

Consumption of alcohol, for example wine and when acidic
carbonated drinks are used as mixers, may also contribute to
erosion. *

Titratable acidity of foods and drinks

The pH of the oral cavity affects the solubility of dental tis-
sues. The solubility increases by a factor of seven to eight with
each decrease of pH by 1 unit when oral pH decreases from
normal (pH 6.5) to acidic.! As the critical pH at which enamel
dissolution cccurs is 5.5, acidic products with 4 pH below 4
will result in erosion. #

in relation to enamel dissolution, the actual H* concentra-
tion of acidic dietary substances available to interact with the
tooth surface (or titratable acidity) is more important than ac-
tual pH."

Modifying effects of other constituents of food and bever-
ages such as calcium, phosphate and fluoride concentration may
also be exerted. Factors including the acid type and physical
and chemical properties may affect the salivary clearance rate
of acids from the mouth.”
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Fig 2. Anterior teeth of a 12 year-old boy who had frequent consumption of
acidic drinks. Note the erched appearance of the left central incisor (grade
erosion} and the chinning of the incisal edge of the left central incisor (grade
2 erosion).

Fig 3. Mandibular teech of 2 9-year-0ld boy who had frequent consumption
of acidic drinks. Note the appearance of the amalgam restorations siting
above the remaining tooth structure, also characeeristic of grade 3 erosion as
in the classification by Alne eral 1993.9

Erosive capacities of different test substances aze significandy
associated with their titratable acidity, pH, phosphate content,
and fluoride content.* Furthermore, a high pattern of con-
sumption of acidic beverages such as cola drinks may present
a higher risk of causing erosion than based solely on their
chemical properties.”

Types of acidic foods and drinks associated with erosion

Consumption of acidic foods and beverages has been shown
1o contribure to dental erosion. In a clinical trial which inves-
tigated the effects of acidic beverages on human teeth in a group
of dental students, the effect of daily ingestion of different
amounts of acidic beverages on macroscopic and microscopic
changes in the labial surface of maxillary anterior teeth was ex-
amined.”® The students were divided into groups, drinking
either orange juice, grapefruit juice or carbonated cola, and
subdivided into groups of five who drank either 6,12, 18, or
24 ounces of the juice or carbonared beverage per day. A group
of 10 students served as conerels and refrained from ingesting
all forms of citrus fruirs and carbonated beverages. The study
reported that the first appearance of any microscopic alteration
of the enamel surface occurred between the fourth and sixth
weeks, and that all experimental groups were found to have
some alteration of surface enamel, Orange juice was found 1o
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Workplace/ Occupational Medication

tents is high, it has been reported
that erosion is not seen clinically

Diet until gastric acid has acted on the

Acidic medications, e.g.
chewable vitamin
C tablets, aspirin

Acidic environments such as in
fertilizer, battery, munitions,
printing, or galvanizing plants

Frequens consumption of
acidic foeds, e.g,, citrus fruits,
pineapple, salad dressing
containing vinegar

reeth regularly several times 2 weel
for a period of at least 1-2 years.”

The prevalence of dental ero-
sion in patients with reflux has been

Swimming in improperly
chlorinated pools

Frequent consumption of
acidic drinks, e.g., cola, sporis
drinks, fruit juice

reported by several authors.
Meurman et a¥ examined 117 pa-
tients with reflux disease and

Professional wine rasters

Sucking on citrus fruics

reported that 28 patients (24%)

Sporting activities causing
dehydration followed by
acidic sporss drinks

Alcohol, e.g., wine, spirits
mixed with acidic soft drinks

had dental erosion. In these stud-
ies it was also found that the
numbes of patients with low sali-

cause less erosion than grapefruit juice or carbonared cola bev-
erage. However, even within the high consumption groups,
some students did not experience any detectable erosion, sug-
gesting that there may be biological modifying factors present.®

Sports drinks have also been evaluated in other studies.
Citric acid is frequently included in sports drinks for its refresh-
ing taste, but has been found to be highty erosive. The
demineralizing effect of citric acid is exceptionally great because
its chelating effect on enamel calcium continues even after the
pH rises.”

Frequency of consumption

Jarvinen et al® found a suong association of dental erosion in
patients who consurned citrus fruits more than twice a day, soft
drinks daily, and apple vinegar or spotts drinks once 2 week or
more.

Other studies have also shown an increase in the mean fre-
quency of consumption of fruit drinks, carbonated beverages
and fruit juices were each associated with an increase in the
severity of erosion. Of note was the finding that bedtime con-
sumption of fruit juices was strongly associated with the most
severe cases of erosion, 7 suggesting that the erosive potential
of fruit juices was probably the highest when salivary flow is
the lowest.

Intrinsic sources of acids

The propulsion ofwgastric contents inte the mouth, such as in
gaseroesophageal reflux,™ is the most common source of intrin-
sic acids in the mouth. Since the acidity of the stomach may
be below pH 1, dental erosion has been observed in disorders
associated with chronic vomiting, persistent regurgitation or
gastroesophageal reflux, or with protracted rumination. Con-
ditions in which propulsion of gastric contenes occur include
disorders of the upper gastrointestinal tract, specific merabolic
and endocrine disorders, medication side effects, and drug
abuse, as well as psychosomatic disorders such as stress induced
psychogenic vomiting, anorexia, bulimia nervosa, and rumi-
nation.”* In addition, psychological stress may produce changes
in esophageal contractions and lowering of lower esophageal
sphincter pressure.*

Gastric dysfunction is one of the principal risk factors asso-
ciated with dental erosion. Parients reporting symptoms such
as vomiting once or more per week, experiencing acid tastes,
belching, heartburn, stomach-ache, or pain on awakening, have
31 times higher incidence of dental erosion when compared
to controls.?® However, although the acidity of the gastric con-
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vary buffering capacity was higher
among those with erosion than those withour. Bartlett et al.®
examined 36 patients who were investigated because of their
palatal dental erosion and found that 23 (64%) had gastroe-
sophageal reflux. They concluded that patients presenting with
paiatal dental erosion should be investigated for gastzoesoph-
ageal reflux, even in the absence of clinical symptoms of reflix.

In children, the literature is limited on the role of gastroe-
sophageal refiux in erosion. Taylor et al” reported an 8-year-old
female with extensive loss of enamel on all surfaces of her re-
maining primary teeth, who on investigation, was found o have
asymptomatic gastroesophageal reflux.

Alne et al.!! found erosive lesions in 15 of 17 children aged
22 months o 16 years with pathological GER. Seven children
out of 15 had dentin exposure. It was concluded that loss of
dental hard tissue is an important sign of pathological GER
and thart dentists become capable in screening and identifying
clinically important silent GER.”

(O’ Sullivan et al*® examined children arrending hospitel clin-
ics with symptoms of GER whose reflux index was 10% (e.g.,
moderate to severe) or more. Evidence of erosion was seen in
17% of children with only one child having erosion that in-
volved dentin. In all children with erosion, only the primary
dentition was affected: generally the palatal surfaces of the
maxillaty primary incisors,

Factors modifying the erosion process

Individual responses may also influence the extent and distri-
bution of erosion lesions. These include the manner in which
the erosive fluid is taken into the mouth, the tooth surfaces that
come into conmact with the fluid, and the duration of contact
with the teeth. This, in turn, is influenced by swallowing hab-
its, motions of the lips and cheeks, and access to saliva. Other
host factors are also considered to modify the erosion process,
such as the buffering capacity of the saliva, the chemical and
physical properties of enamel, and the shape and contour of

the teeth.??

Saliva

Of the factors modifying the erosion process, saliva is prob-
ably the most important as it is known to have protective
properties against dental erosion,’® but the nature of this role
is not fully established.'

A number of previous studies have examined various sali-
vary paramerers and their relationship to denral erosion. Saliva
forms the pellicte that protects enamel from acid demineral-
ization.' The thickness of pellicle varics within different areas
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of the mouth and this may influence the sites and severity of
erosion.”? Unstimulated salivary flow rate has been directly
associated with dental erosion.?%24% A djrect relationship has
been demonstrated between reduced salivary flow rates and oral
clearance of dietary acids and buffering capacity.® The bicar-
bonate level of saliva is related to the flow rate; hence lower
buffering capacity is seen in saliva produced at a low flow rate.
% Salivary buffer capacity has also been found to be significantly
lower in patients with erosion than controls.®'#

Decreased salivary flow due to dehydration may alse con-
tribute to reduced protection by saliva from intrinsic and
extrinsic acids.”

Oral hygiene practices

Dental erosion is frequently seen in individuals with a high level
of oral hygiene.? The reason for this may be that removal of
pellicle by abrasive containing toothpastes removes the protec-
tion of tooth structure provided by pellicle to acids.® Initially,
the demineralization occurring after acid consumption is re-
versible, and may be remineralized by salivary minerals.”
However, enamel and dentin initially demineralized by acid
may be easily removed by toothbrushing in a process of abra-
sion, which accelerates the erosion. Fence, the practice of
toothbrushing immediately after consuming acidic beverages
may increase tooth loss.!* The alternative of brushing before
meals is also likely to have similar effects in that the removal
of salivary pellicle will render the enamel surface more suscep-
tible 1o acid attack during the meal®®

Fluoride

It has been shown that the addition of fluoride to acid solu-
tions decreases the ameunt of erosion in animals.®
Furthermore, softening of enamel by cola beverage in vitro may
be inhibited by high concentration fluotide varnish, ** and less
tooth wear occurs when a fluoride dentrifice is used than when
a non-fluoride dentrifice is used in virro.*® Fluoride exposure
from water fluoridation and in supplement form in the first
12 years of life appears to confer some resistance to excessive
tooth wear from acid erosion in adulthood, as it does for resis-
tance to demineralization by dental caries.”” Application of
2000 ppm sodium fluoride solutions immediately befose
toothbrushing significantly reduces abrasion of eroded déntin
in vitro 3

Guidelines for the management of erosion

Diagnosis of erosion and risk factors

A thorough medical history is important to identify any caus-
ative medical conditions.” This should be followed up by the
pediatric dentist with 2 dier history of several days o elicit
possible dietary causative factors.”” Patients who have erosion
of the palatal surfaces of maxiflary teeth should be investigated
for a history of reflux symptoms. If periodic symptoms of heart-
burn, epigastric pain, or regurgitation are experienced, with or
without recurrent hoarseness and laryngitis, early referral to a
gastroenterologist is desirable.”®

While there is little in the literature about dental health of
children with gastroesophageal reflux, it is reasonable to sup-
pose that the acidic environment may predispose these patients
to greater susceptibility to dental carjes as well as erosion. All
patients with gastroesophageal reflux should be referred for

Pediatric Dentistry ~ 23:1, 2001

dental assessment and preventive advice to minirnize caries and
erosion and for trearment of existing lesions. In addition, woth
erosion may be the first clinical sign of gastroesophageal reflux
in asymptomatic cases, and investigation resulting from the
observation of erosion may lead 10 medical diagnosis of gas-
troesophageal reflux in previously undetected cases. Hence the
pediatric dentist may play an important role in the overall
management of these patients.

Monitoring

Indications: Monitoring is important when erosion has been
diagnosed to determine whether the process is ongoing or has
ceased as a result of medical treatment or management of di-
etary acid intake.

Objectives: To determine whether medical intervention or
dietary change is effective in removing the acid sousce.

Long term monitoring of the rate of erosion to determine
if the process is ongoing is important. Study models and pho-
tographs may be taken for this purpose.” Comparison with
clinical photographs and study models is helpful in determin-
ing erosion progression. In addition, a silicone rubber index
fabricated over the study models in the areas demonstrating
erosion can be used to ascertain whether the erosion has pro-
gressed. The index is cut with a sharp scalpel through the area
of interest and placed‘in the patient’s mouth over the erosive
lesion to determine whether there is a gap indicating severe on-
going erosion. Small increments in erosion will probably not
be visualized with this technique, however the more accurate
method of examination of replica models using scanning elec-
tron microscopy is impractical in practice.’

Often physicians look to dentists for evidence that medical
therapy for gastroesophageal reflux, such as H, antagonist
medicartion, is efficacious so that they can avoid repeating in-
vasive 24 hour pH probes and endoscopies. However, because
erosion occurs stowly over a long period of time, it would be
impractical to rely on measurement of ongoing erosion as 2
clinical indicaror of successful medical therapy. In this regard
in the short term, a simple <linical guide for evidence that ero-
sion, and hence gastroesophageal reflux, has ceased may be the
absence of tooth sensitivity.*

In the long term, erosion should be foliowed up at each six
monthly review and more often if symptoms do not subside.
Dietary modification
Indications: Dietary advice to decrease the intake of extrinsic
acids is necessary when acidic intake is found to be excessive
and is a likely etiology in the erosion exhibited by the patient.

Objectives: To decrease total acidic intake or at least limic
these to meal times to allow remineralization to occur, result-
ing in the reduction or elimination of the erosion process.

If the acid found to be causing the erosion is dietary in oxi-
gin, advice must be centered on decreasing the consumption
of acidic foods and drinks, and confining the intake of acidic
foods and drinks to meal times, and refraining from drinking
or eating juice or fruit before bedtime.* 1n addition, acidic
drinks should be swallowed immediarely and not “swished”
around the mouth.

Finishing a meal with something neutral or alkaline may be
beneficial. Eating foods with a high content of calcium, phos-
phate such as milk, cheese, lipids, or buffering substances may
also reduce erosive potential of acids.” In addition, patients
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should be instructed to avoid brushing immediarely after con-
suming acidic food or drink, as this is likely 0 acceleraze
abrasion."”

Dietary monitoring for acid intake should be performed by
the dentist, who can correlate the dietary findings with the
dental results. Dietary monitoring shouid be done monthly,
commencing at the beginning of treatment, but the intervals
may be increased when patient compliance to an altered diet
is obtained.

Fluoride
Indicarions: Where there is established erosion, fluoride may
be used te minimize hard dssue loss and control sensitiviey.

Objectives: to reduce acid solubility of enamel and dentin
and favor remineralization of acid softened tooth structure. Use
of fluoride will also aid in reduction of sensitivity.

A daily neutral sodium flucride mouthrinse or gel o com-
bat enamel softening by acids and control pulpal sensitivity may
be prescribed.®® Sugar free chewing gum to stimulare saliva flow
may also be advised.? A twice daily 0.05 % neutral fluoride
mouthrinse or twice weekly, a concentrared {1.23%) neurral
fluoride gel may be prescribed.”

Restorative treatment

Indications: Restorative treatment is necessary to restore lost
tooth structure subsequent to loss by erosion for both func-
tion and esthetics,

Objectives: Primary teeth shouid be restored 1o maintain
them until exfoliation. The restoration should previde pulpal
protection to maintain vitality and minimize sensitivity. In
permanent teech, function and esthetics should be restored and
vitality maintzined.

Although it has been suggested that restorative treastent is
unwise while erosion is ongoing, this approach is probably
unrealistic’ because many patients, particuldrly children and
adolescents, do not comply with dietary advice. Restorative
treatment is usually necessary for several reasons. First, tooth
coverage is necessary to alleviate pain in exposed hypersensi-
tive dentin. Second, restorations may be necessary to improve
esthetics, and restore occlusal vertical dimension in heavily
eroded dentitions. Third, prevention of further foss of twoth
structure may be achieved through protection provided by res-
orations.

For posterior primary molars, placement of extra-coronal
stainless steel crowns is frequently the only way of providing
relief of symptoms and protection from further wear and o
maintain the tooth unsil it is due to exfoliate."

Enamel loss on anterfor teeth may best be restored with
composite resin. The material offers excellent aestherics, and
there have been no reports suggesting that bonding to eroded
enametf is affected. On the palatal aspect, however, resins are
difficult to apply and easily fractured. It may be necessary o
restore the incisal aspect with composite resin and place a more
durable restorarion on the palatal aspect. Materials suitable for
this purpose are yellow gold and nickel-chromium alloys, fab-
ricated as veneers and cemented to the palatal surfaces of worn
incisors.'* Using conservative adhesive techniques, surface ac-
tive composite luting agents are used in conjunction with
sand-blasted nickel-chromium alloy. A similar rechnique may
be used for posterior teeth where nickel-chrome onlays are ce-
mented to restore the ocelusal surfaces of eroded molar teeth.
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In both anterior and posterior teeth, no tooth preparation is
required, conserving the maximum amount of tooth structure.'?

Future studies

More research should be initiated to identify children ar risk
to erosion so that effective preventive strategies can be insti-
tuted. Research into the relative erosive potential of common
drinks and foods would enlighten the public as to what foods
may darnage the teeth. In addition, future research into the roles
of saliva and medical conditions in the pathogenesis of the ero-
sion lesions may help further the understanding of this complex
condition.

Conclusions

I. Dental erosion may be caused by exposure of the teeth o
frequent consumption of acidic drinks or foods, environ-
mental exposure to acids, or by reflux of gastric acid into
the mouth.

2. Clinical manifestations of dental eresion are loss of enamel
and dentin, with consequent denral sensitivity, loss of oc-
clusai vertical dimension, and poor esthetics.

3, Children presenting with dental erosion should undergo a
thorough evaluation to identify the source of the acids caus-
ing the erosion. In the case of gastroesophageal reflux,
medications may be necessary. In addition, the erosive
potential of acid may be decreased by diezary alterations,
fluoride supplententation, and restorative care.
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ABSTRACT OF THE SCIENTIFC LITERATURE

FLUOROSIS, FLUORIDATION, SociaL DeprivatioN, TootHeasts Usk

The aims of this study were firse to compare the prevalence and severity of fluorosis in young children residing in a

186:371-76, 1999,

Pediatric Dentistry — 25:1, 2001

fiuoridased versus a non-fluoridated communiry and second, to examine the relationship between the occurrence of this
fluorosis and the use of fluoridated toothpaste in childhood. Approximately an equal number of children (409 and 403
respectively) from a fluoridated and a fAuoride deficient community were examined by a single examiner for the presence
of Huorosis of the permanent incisor teeth. In addition, clinical photographs were raken for later examination in order o
establish examiner reliability. Parenss were also asked to complete 2 questionnaire on the child’s early history of toothbrushing
and the use of fluoridated toothpaste. Results showed the prevalence of fluoresis was 54% in the fluoridated community
and 23% in the fluoride deficient area. Statistical analysis indicated that the area of residence and type of toothpaste used
{adulr versus children’s) were significantly related to the presence of flucrosis, The authors concluded that fluorosis was
more prevalent in fluoridated communiries and that the use of a child’s toothpaste {containing less pprm of ftuoride} may
help to decrease the prevalence of fluoresis.

Comments: This article reminds the practitioner that patients are exposed to fluoride from many different sources and
we must consider al of them in order to decrease the chance of fluorosis. MM
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