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SUMMARY

Dental erpsion is an important cause of tooth tissue loss
in both childzen and adults. An earlier atticle (Mahoney and
Kilpatrick, 2003) discussed the prevalence and causes of dental
erosion. This second article will discuss the management of
this condition which is often complicated by the multifactorial
nature of tooth wear, Management of dental erosion can be
considered in three phases: imumediate, interim and loag-term,
Immediate management includes the early diagnosis of.dental
erosion, recording the status of the disorder at baseline and
implementing appropriate preventive strategies including
those aimed at reducing the acidic exposure as well ag those
that attempt o increase an individual’s resistance (o ercsive
tooth tissue joss, Interim and long-term treatment includes
the provision of temporary diagnostic testorations, ongoing
monitoring of disease progression, definitive restorative work
whete appropriate, and modification and reinforcement of
preventive advice, Bach phase will be discussed in light of
current evidence,

INTRODUCTION
This paper on dental erosjon will review the management
of dental erosion with the emphasis being on its prevention
and teatment in children and young paticats in which age
group erosion is the primary cause of tooth lissue loss. The
management of erosion can be considered in three phases:
immediate, interim and long-term.

Immediate management

The most important aspect of the management of erosion
is early diagnosis. While it is important [o {ieat any acute
dental sensitivity or pain resulting from the tooth surface loss,
it is also essential to establish the aetiology, to eliminate the
cause where possible, and to instigate proactive preventive
strategics. As in the management of dental caries, the
restorative approach is likely to be relatively ineffective if
the aeticlogical factors persist.

A full history and examination are essential (o identify the
underlying cause {Watson and Tulloch, 1985). Determining the
canse of the erosion can be complicated by the muléi-factorial
nature of tooth wear, The management of tooth wear relies on the
patient’s understanding the condlition enough to be able to provide
sufficient information for the clinician to anive at a differential
diagnosis (Smith et al, 1997}, In some instarices patients may not
volunteer sensitive information (such as the existence of anealing
disorder) when initially questioned (Chu et al, 2002a). ¥t may
take several visits before the underlying cause becomes evident.
This provides the oppostunity to build a relationship with the
patient and fo simultaneously develop some general preventive
strategies to minimise the effect of the erosive process {(Table
T). Prevention of ongoing erosion can take two forms: reducing
exposure to acid and enhancing the ability of the oral cavity 10
resist the effects of the acidic environment.

Reducing the acid exposure
Dietary counseling should be provided to everyone

A BT TrrespEctive of the aetiology. Dueto the relative

with evidence

lack of clinical studies in the area, preventive dietary advice is
essentially based upon conmen sense but should be in line with
the dietary requirements for geod general health (Moynihan,
2002). Dietary counseling does, however, need to take account
of the exact setiology and be personal, practical and pesitive. To
simply advise against “all carbonated drinks” is uniikely to be
affective. To reduce overall exposure it is suggested that such
drinks may he taken asa treat occasionally and that intake shouid
be limited to meal times at which time salivary fiow is greater
and the acids inay be buffered more effectively. Where the cause
is frequent vomiting, advice to rinse the mouth out with water
or to avoid brushing the teeth for at least an hour alter the event
ean also help (Attin et al, 2001).

Tt has been suggested that people who have swishing or
sucking habits while drinking are at significant risk of erosion
(O Sullivar and Curzon, 2000a). It is therefore important to
advise patients with erosion to swallow any potentially-erosive
beverages immediately. The use of straws should also be
encouraged for acidic beverages, as this will force the fluid
to the back of the mouth, bypassing the anterior dentition
(Bdwards et al, 1998).

Another preventive strategy Is to suggest positive alternatives.
Traditionally, such advice has been limited to recommending
water, milk or “‘sugar-free” diluted cordials. However, the reality
is that the daily intake of soft drinks is likely to remain high. The
United Kingclom National Diet and Nutrition Survey (Gregory et
al, 2000) reported a mean daily intake of 152mi of carbonated soft
drinks, compared to only 60ml of water. ki: response to increasing
concern about dental erosion there has been some interest in the
modification of potentially etosive beverages to minimize the
effects of erosion, Three approaches have been reported fo date.
The first has involved raising the pH, reducing ihe titratable
acidity and adding calcium to soft drinks (Hughes et al, 1999,
West et al, 2003). More recently, researchers have reported
further preventive benefits from the addition of a hydrocolioid
food gum to the original modified product (Hughes et al, 2602},
An example of such a product (which has been shown fo cause
Tess crosion than uamodified control drinks) is marketed in
the United Kingdom as Ribena TouthKind {(Ribena™™, Glaxo
SmithKline, Brentford, Middlesex, UK). A second but less
effective approach has been to add large amounts of caleium
fuoride to soft drinks, o supersaturate the environment around
the tooth (Laxsen, 2001) Finally, minimal concentrations of casein
phosphopeptide-amorphous calcium phosphate (CPP-ACF)
added to sports drinks (namely Powerade™) have been shown
in vitro to reduce their erosive effect, without detracting from the
taste of the drink (Ramalingam et ai, 2004). While they show
promise, these products have yet to be avaitable commercially
and therefore the mainstay of distary advice remains ercouraging
the consumption of water whenever possible.

Enhancing resistance to the acidic environment

A second preventive approach involves improvisg the
resistance of the oral tissnes to the effects of erosion. This
can be achieved by increasing the resistance of tooth tissue to
dissolution, or by improving salivary function. Saliva has been
shown to be capable of promoting temineralisation of early

crosive lesions (Hall et 2], 1999; Amaechi and Higham; 2001},
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TABLE I — Practical prevention of erosion.

Dental Erosion — KiLpaTricK AnD MAHONEY

Reducing acid exposure

Inform patients of types of foods and drinks that have greatest erosive potential

Consumption of still/non-carbonated drinks as an alternative

Limiting the intake of acidic foods/drinks to meal imes

Decrease time taken to consume acidic drinks, fe, not holding carbonated drinks in
mouth, reducing sipping habits

Advocate consumption of a neutral food immediately after a meal, eg cheese

Rinsing mouth out after acid exposure, eg after episode of vomiting

Avoid brushing teeth for at Jeast 60 minutes after acid expostre
{extrinsic or infrinstc canses)

Optimising salivary function

Increased water intake

Use of water bottles in school bags

Use of waler dispensers or water jugs in work environment

Avoiding caffeine and alcohol containing products

Advise use of sugar free chewing gum to enhance salivary fow

Enhancing resistance to erosion

Advise the use of a neutral fluoride mouthwash or gel

Advise use of Recaldent™ Chewing Gum to optimise salivary flow and enhance

Temineralisation

Apply Tooth Mousse™ to enhance remineralisation and reduce sensitivity

Sub-optimal salivary function can enhance the detrimental
effect of both bacterial acids (as seen in dental caries) and non-
bacterial acids (as in erosion), with the buffering capacity of
saliva being shown fo be the most significant risk factor in the
development of erosion (Gudmnndsson et al, 1995; O 8ullivan
and Curzon, 2000b). A simple saliva test for use in the dental
surgery has recently been developed whereby both the amount
and the buffering capacity of saliva can be crudely assessed
(“Saliva-check Buffer”, GC Corporation, Itabashi-ku, Tokyo,
Japan). Where a deficiency in the quantity or quality of saliva
can be established, the individual needs 1o increase their water
consumption, to improve their hydration. However, there are
anumber of other strategies for optimizing salivary function
(Atkinson and Baum, 2001} which are outlined in Table 1.
The traditional approach to enhancing the resistance of enaimel
to cariogenic demineralization is through the use of topical
fluoride. The application of a topicai fluoride creates a Iayer of
calcium fluoride on the tooth surface which serves as a fluoride
reservoir promoting the formation of fluorhydroxyapatite which
is less soluble than hydroxyapatite. The role of fluoride in the
prevention of erosion remains unclear (Larsen, 2001; Ganss et
al, 2001; Larsen and Richatds, 2002). It is possible that the very
high concentrations of acid seen in erosion actually dissolve
the residual layer of calcium flnoride, thereby minimizing its
effect (Larsen and Richards, 2002). However, there is evidence
to suggest that high concentrations of topical fluoride can retard
the progression of erosion in dentine, possibly because farger

amounts of fiuoride become deposited in the porous stmchme” -

of dentine and act as a diffusion barrier (Ganss et ai, 2001).
In short, the use of neutral topical flvoride is stll considered a
useful strategy in the prevention of dental erosion, despite mixed
evidence of its effectiveness.

To help neutralise an acidic aftack following vomiting or
reffux, sucking sugar-free antacid tablets has been recommended.

" Rinsing with a small amount of sodium carbonate or baking

powder dissolved in a small glass of water has been sugpested
(without an evidence base of effectiveness) for patients suffering
from erosion (Imfeid, 1996). Placing a smail amount of these
materials or neutral fluoride In custom-macde, tightly-fitting trays
either in the dental office or overnight at home may be useful in
increasing the time the active agent remains in the mouth (Chu
et al, 2002a). Using trays may also minimise the unpleasant
taste experienced. Patients who suffer from reflux at night muy,
however, trap the intrinsic acid in the trays, worsening their
erosion, although not all authors agree that this is a risk (Shaw
and Smith, 1998).

An altemative approach to increasing the resistance of enamel
to dissolution is the application of casein phosphopeptide-
amorphous caleinm phosphate (CCP-ACP). The casein
phosphopeptides are produced from milk protein and have the
ability to stabilize calcium phosphate in solution (Reynolds,
1998). CCP-ACP acts as a reservoir for calcium phosphate at
the tooth surface, maintaining a state of supersaturation with
respect to calcium and phosphate, thereby depressing enamel
demineralization and increasing remineralisation. CCP-ACP
is currently available in two forms, a sugar-free chewing gum
{Recaldent™, a registered trade mark of Recaldent Pey Limited,
Cadbury Japan Limited, Adams Division), and a topical
application cream known as Tooth Mousse (GC Corporation,
Habashi-ku, Tokyo, Japan}. The effectiveness of either of these
produets in preventing dental erosion has yet to be evaluated
clinically, however the use of the chewing gum has been shown
foresult in significant enamel remineralisation in in vitro studies
(Shen et al, 2601}, These products may well offer significant
advantages in the prevention and management of dental erogion,
particularly when used with topical fluoride, as the effects of each
are said to be synergistic, resulting in the enhanced localization
of fluoride at the tooth surface Reynolds, 1998),

Finally in the immediate phase of treatment of erosion,
attention must be paid to any sensitivity or pain being
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experienced by the patient. Pasticelarty in young paticnis
erosive tooth loss can be so rapid thal secondary dentine
does not have Lme (o Torm., because of pulpad inllarmmation,
"The use of o glass ionomer cement as a sealant may resolve
the seositivity (Figure 1), This material can be applied with
miaimal discomfort, there being 0o need (o either etch or

strongly dry the affected 10oth surface. The apptication of

such a temporary malerial can also act s a dingnostic aid by
immediulely resolving the seasitivily.

FIG T — A glass ionomer “sealant™ placed over the oochisal siface
of o sensitive lower moelar uffected by crosive toth loss,

Interim management

FHardy diagnosis followed by implementition of preventive
Strategics nuy, in many cases, be sullicient reatment, Tdeally,
interventive strutegics should be delayed until the effect of
the prevention on the rate of woth wear can be assessed.
However, apart from some comples research-bused wols
sueh as computerized systems o map looih surface profiles
(Mitchedt et al, 20033, monitoring the progress of {footh wear
clinically is spancwhat subjective, relying on stady casts aslfor
clinival photographs (Snuth el al, 1997). Photographs should
be in colour and of good yuality il e uselul nol only Lo
manitor discase progress bul also as an educational (ool for
the putient. Alginate or rubber-based tmpressions should be
taken al regolar intervads throwgh teatment, fram which study
casts can be pourcd Cideully with vacugmi-mized dic stone)
allowing detaiicd extra-ori) evaluaion of ali wear featuees
(Johansson and Qmar, §994). Neither method s very precise,
but a combination of the two can provide a grass subjective
estimuic of the ongoing rale of loss of toath tissue.

Clinical indices are anether way 10 recond (e severity of

erasion and allow the ongolng monitering of s progression,
All existing clinical indices agsign a sumber ar symbol 1o each
tootls (or sets ol teath) in the mouth, depending upon the severity
of crasion, and this can easily be updated ol cvery subsequent
appointment, There have been aumerous clinical indices
developed by various authors o record dental erosion. Many of
these indices wre tme-comsuming und complicaled o use and
do not differcatisie between {he different causes of ootly wear

(bassi, 1996). The use of veey simple indices uns (he risk of

their not being sensitive encugh o monitor subte changes fnthe
rate of disease over ime. We have found the index developed by
O Sullivan (2002} specilicatly for recording crosion (as apposed
te mmore general tooth weary o be clinically useful. This index is
showa in Figure 2. Lt hag been suggested that the entire dentition
should be assessed, rather than inspecting only @ few selected
seemingly representative lecth, because of Lhe wide variation in
the distribution patterms of erosion {Lussi, 1996).

In more severe cases, when persistent sensitivity, pulpal
exposure, uncontrotled olh tissuae loss or cosmetic problems
exist, active ireatment will be required. rosive tooth wear in

Ty T TR

young people is often Iocaiized to the palatal aspecls o ppee

incisors and the occlusal aspects of fiest permanent molars,
Treatment shauld be aimed al restoring the missing looth
strocture, preventing Turther eoth tssue loss and maintaiaing
an ceclusion with balanced conlacts.

s
Lingual or buceal onky
Labial or palatal only

Code 3
Code € Ouclusal or incisal only
Cuode D: Labial and incisal{occlusal
Code B Lingual or incisal ocelusal
Code ¥ Multisurface

CGrade of severity foreach individual oth

Code t: Normal enamet

Code B Mat appearanee of enamel oo loss of contour
Code 2: Loss of enamel only- loss of surlace contour
Code 3 Luss of eonmel with exposure of dentine

Code 40 Loss of enamel and dentine beyond AD)

Code 50 Loss of enamel and dentine with exposure of pulp
Code 9: Unable to assess cg. SSC

Agta ol suelage alfocted ‘
Cade - ve Lass than hall of surface alfected
Cade -+ ve . More than hall of surface affected

FEG 2 - The Q' Sellivan Index for recording tooth tigsue Joss,
Modilicd From O Sallivan {20003,

Table 11 summarises the echnigues currently avatlable
o restore teeth affected by dental erosion along with some
ol the evidence regarding their ducability. Cast metal (most

commonty nickel chromium cemested using o wesin based

cement such as Panavin X (Koraray Modica! Ine, Korashiki,
Olcayani, Japan) can be used highly successfully both
anferiordy as palutad veneers (Figure 3), and posteriorly as
ondays (Figuee 4) (Nohi et af, 1997, Chu et ad, 2002a; Chu
gt al, 200265 Although there we ne studies reparted on the
durability of such restorations in crosion cases, Lhere are
reporls of their use i the masagement of hypoplastic molars
(Harley and thbetson, [1993; Zagdwon e al, 2003). Whilst
failing {0 show any significant improvement in dugability of
cust onluys when compared with slainless steel crowns in the
management of hypoplastic molars, Zapdwon and co-authors
did acknowledge thut these were completed with minimal
additiomal tooth tissve removal, a factoe of particular benefil
when managing dental erosion. This is also a big advantage
when restoring croded teeth which have already undergone
significant woth tissuc loss. In youny paticnts & particular
probiem can arise aneriordy, where the dull grey colour of
the sandblasted fitting surface of the cast venecr may “shine
througlt” the thin translucent erumel ol 2 young eroded incisor,
Placement of direct composite after the comentation of the cast
vencer may help o mask this (Figure 5 a-c).

Despite the clear advantages and proven durability of cast
restorations, aesthotic considerations can make them unaceeptable
1o some patients (and often, te their paents), Composite resin
iy obviously more acstheticully acceptable and can be placed
direetly (for instance, for wilerior labial veneers), or indirecily,
The tatter can be particularly uselul with posierior tegth, where
controlting the ocelusion when placing multiple divect onlay-type
restorations cun b dilficult. Figures 6 ac show an example of
three posterior indireet composite onlays belng placed under
rubber dam uging @ vesin-based adhesive,

Whilsl the use of direct composite wsin venews is widely
accepled for the management of al forms of tooth Ussee loss in
the anterior ccgion, the dusability of indirect composite veneers

il on iV 15 [Ess well Toponed (Henunings et al, 2000; Gow
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Dentod Erosion — K paTRICE AND MATIOMILY

TABLE Il - Summarises the treatment options Tor the management of dental erosion,

Material

Cast Meta
(nickelchrome or gold)

Composite — direct

Composite — indirect

Pogeelain

Advantages

Fabricated in thin section - require only
0.5mm space

Very accurate fit possible
Does not abrade opposing dentition

Protective of residual Looth structure

Least expansive
May be used as & dizgnostic tool

Can be added to and repaired relatively
simply intra-orally

Aesthetically superior o cast melal

Single appointmen

Can be added 1o and repaired relatively
simply intia-orally

Acsthetically superior to cast metal

Control aver occlusal contour and vertical
dimension

Best acsthetics
Giood abrasion resistaace

Well lolerated by gingival tissues

Disadvantages

May be cosmetically unaceeplable
doe (o *shine through™ of melsliic
urey

Cannot be simply repaired or wdded
o intra-orally

Suitable for posterior reslorations in
parafunction

Multigle appotitments reguired

Technically diffiult for palatat
veneers

Limited control over occlusal und
interproximal contour
Reguires iminimum of LOmnr space

Possible inadeguate wear resistance
for posterior use

Infesior marginal tit
May be bulky

Possible inadequate wear resistanoe
for posterior use

Regquires at feasl two appoistments
Expensive

Potentially abrasive 1o appasing
dentition

Brittle, should be used in bulk

Hard to ropuir

Fxpensive

Durability

Suceess rate of 89
percent For puiatal
veneers over 4.5 years
{a=210)

{Nohl et al, 1997).

SUCEEsS rue ol B
percent for dabial
veneess over 3 yeary
{i=289) :
(Welbury, 1991).

Success fate of U6
pereent Tor paliwal
veneess over 2 yoiss
(n=T75),

(Gow and FHemmings,
(20002)

dubtiple siudies
SUZLCSL @ SUcUens
rate in eicess of Y
percenl over S+ yeurs
(Aristiclis and Dimitra,
2H02; Duind bt and
SchalTer, 2000},

3, Cast nickel/chrome
palatal vencerson ugpes permanent
incisor teeth,

J it
Figure 4. Cast nickel/
chrome onlays on lower
permanent molars and
premelass.

Figure 5a. Appearance of the upper

permanent ncisors of o | 2-year-old
boy with significant denla erosion.

= ok

Figure 3b. The plicement af cast
pitlatal veneers has left a residual
“shine through” of the grey
sandblasted fitted smface.

Figure 3¢, Final appearance of the
upperincisors foflowing placement
of direct composile vencers
mask the “shine through™ of the
cast palatal veneors

FIG 6a ~ The appearance of three
direct composiie onlays on the
working mode! prior ta placement.



Fump 2004 ALANS [DEntal, JOURNAL 46

& Repair Specialists

A new division of Newtech Dental

a

R

4

Wy

= s 1) ’ . 0 . . v " m
FIG 6¢ ~ Final appearance of posterior indirect composite prlays i E«B‘
sition the lewer permanent molar and premolars, o
and Hemmings, 2002; Redman el al, 2003 ), After o pretiminary _E
period of only lwe years, 75 Aviglass palatal veneers were wg
evalualed as being satisfaclory, with only 13 percent requiring o
minor repairs which were casily achieved using direct composite o
£

or polishing afone (Gow and Henwnings, 2002). Furthermore,
the authors acknowledged thal many reslorations were placed
in such a way as 1o increase the vertical face height, bat that
within nine months of placement (he posterior occlusion was
restored satisfactorily and without symgloms. Controversy exists
over the dsks associaled with encroaching tito the interocelusal
space, Flowever, there is evidence to supgest that if a balanced
occlugion is mairtained, increases in vertical dimeasion can be
wierated, paricululy by young patients in whom marked charges
accur naturally throughout adolescence and inte early adulthood
(Rivera-Morales clal, 1991 Huterand Stone, 1997, Hermmings
el af, 2000: Dyer el al, 2001; Redman et al, 2003),
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tong-term management

Adl patients with tooth-surface loss should be reviewed reguialy
(depending upon the cause, severity and rale of progression of
erosion) in order (o moaitor fiure tooth surface foss, maintain
the eaisting restorations and provide support for the palient,
Indivichals witl ealing disorders in particular are prone lo periods
of relapse, and the dentist is in an ieal position 1o detect these
periods, The dentist can develop a tusting, relatonship with the
young paticnt over the longer term which is based on secing (he
patient not just when they are “il1”, and need o be counselled, but
also when they ase well, to provide sapport and encouragement.
In the sume way, paticnts with dictary erosion need constant
reinforcement and support lo maintain dietary change.
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