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RESUMO
Introdução: O Desgaste Dentário Erosivo é definido como um processo químico-
mecânico que leva a uma perda cumulativa de tecido dentário duro, sem que
ocorra o envolvimento de bactérias. Objetivo: atualizar os cirurgiões-dentistas
sobre os principais tópicos a respeito do Desgaste Dentário Erosivo. Fonte de
dados: principais bases científicas (PubMed, Lilacs) nos últimos 10 anos, com as
palavras-chave: erosão dentária, diagnóstico e prevenção. Foram selecionados
os artigos clássicos sobre o tema para a realização da revisão integrativa de
literatura. Síntese de dados: A prevalência de Desgaste Dentário Erosivo tem
sido reportada na literatura em porcentagens que variam de 10% a 80% em
crianças e de 4% a 82% em adultos. A abordagem clínica do Desgaste Dentário
Erosivo deve incluir um diagnóstico precoce, a avaliação dos diferentes fatores
etiológicos, a identificação do risco e a proposta de medidas preventivas para
retardar a progressão dessa condição. Essas medidas incluem a aplicação de
fluoretos, o uso de dentifrícios com baixa abrasividade, monitoramento clínico e,
em casos mais graves, a aplicação de selantes e procedimentos restauradores.
Pacientes diagnosticados com transtornos alimentares ou com refluxo
gastroesofágico são considerados um dos grupos de risco mais importantes
para o desenvolvimento dessa condição. Conclusão: Os clínicos devem estar
atentos a essa condição de prevalência crescente, uma vez que a perda de
estrutura dentária é irreversível, promovendo medidas preventivas eficazes, desde
os estágios iniciais, contribuindo assim para o controle e redução do Desgaste
Dentário Erosivo entre seus pacientes.

ABSTRACT
Introduction: Erosive tooth wear (ETW) is defined as a chemical-mechanical
process leading to the cumulative loss of hard dental tissue without the involvement
of bacteria. Objective: to give to clinicians an overview about most important
ETW topics. Data source: main scientific data base (PubMed, Lilacs) in the last 10
years, with the keywords: dental erosion, diagnosis and prevention. Classical articles
were selected for the realization of an integrative literature review. Data synthesis:
the prevalence of ETW has been reported to range from 10% to 80% in children
and 4% to 82% in adults. The management of ETW should include early diagnosis,
the evaluation of different etiological factors, risk identification and the proposal
of preventive measures to avoid the progression of the condition. These measures
include fluoride exposure, use of low abrasive toothpastes, clinical monitoring,
and in more severe cases sealant application and restorations. Patients suffering
from eating disorders with purging behaviour and gastroesophageal reflux disease
are considered the most important risk groups. Conclusion: Clinicians should be
aware of this condition with growing prevalence, once substance loss is an
irreversible condition, providing prompt preventive measures during the early
stages that are essential to reduce ETW.
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INTRODUCTION
Erosive tooth wear (ETW) is defined as a chemical-

mechanical process leading to the cumulative loss of hard
dental tissue without the involvement of bacteria.1,2 Recently,
some authors claimed to modify the denomination into
‘biocorrosion’, which embraces the chemical, biochemical,
and electrochemical degradation of tooth substance caused
by endogenous and exogenous acids, proteolytic agents, as
well as the piezoelectric effects only on dentin. Beside this
effort, ETW is the most known term, used on the recent
European Consensus.1

Enamel dissolution occurs both at the enamel/acid
interface, as well as within a partly demineralized thin softened
layer of enamel, in a process called near-surface
demineralization,3 leading to loss of minerals, and consequently,
loss of tooth substance. Therefore, ETW is clinically characterized
as shiny, silky- glazed, but sometimes dull, excessively smooth
tooth surfaces, with the absence of perikymata.4,5

The prevalence of ETW has been reported to range
from 10% to 80% in children and 4% to 82% in adults.6

Regarding deciduous teeth in children up to 7 years old, some
results from a systematic review indicate that the prevalence
of ETW into the dentin increases significantly with age.7 In
Brazilian teenagers ETW prevalence ranged from 7.2% to
38.2%.8,9 The large variation in the results of the studies seems
to be mainly due to the studied differences, different indexes
used to ETW detection, as well as to the adjustments of acidic
beverage consumption.6

The most important sources are dietary acids (acidic
foods and drinks) and gastric acids (regurgitation and reflux
disorders).10,11 It is increasingly recognized as a common
condition with complications such as tooth sensitivity, altered
aesthetics and loss of occlusal vertical dimension.6

The management of ETW should include an early
diagnosis, the evaluation of different etiological factors, risk
identification and the proposal of preventive measures to
delay the progression of the condition.12 Considering that
the substance loss is an irreversible condition, prompt
preventive measures, during the early stages, are essential
to reduce ETW.13 On this paper, we aimed to resume the
main aspects about Erosive Tooth Wear, through a integrative
review of the literature based on most recent papers, classic
researchers about ETW, to help clinicians to deal with this
condition, with growing prevalence.

DATA SOURCE
Main scientific data base (PubMed, Lilacs) published

in the last 10 years, with the keywords: dental erosion,
diagnosis and prevention. Classical articles were selected for
the realization of an integrative literature review.

DATA SYNTHESIS
DIAGNOSIS

The first step to deal with this condition is an accurate
diagnosis. During an initial phase, teeth could look as shinier

as sound ones, thus the condition may not be detected by
most of clinicians. Diagnosis requires a thorough knowledge
of both morphological patterns typical of this type of wear
and the factors that are likely to contribute to the
development of ETW. An accurate anamneses, including
findings related to dietary habits (including beverages) and
medical background are essential to target risk groups.

On past several indexes were used to measure and
follow up the teeth surfaces. In 2008, a new scoring system,
the Basic Erosive Wear Examination (BEWE), has been
designed to provide a simple tool for use in general practice,
teaching and researches and to allow comparison to other
more discriminative indices.14 The grading includes four levels
which is neither too precise nor too crude, and the threshold
values should be easy to learn and to calibrate. This index
has less scores, which improves the use on epidemiological
researches, but still can discriminate small changes on toot
surface, being also helpful to use at clinical practice, providing
accurate information about patient condition during time.14

The most severely affected surface in each sextant is recorded
with a four-level score and the cumulative score classified
and matched to risk levels which guide the management of
the condition (Tables 1 and 2, Figure 1).

When ETW reaches dentin, the lesions progression
increase, once dentin is less mineralized than enamel. The
dentine is exposed to the oral environment, which may
explain the cases of hypersensitivity. The appearance of
lesion, as well as cupping and grooving on occlusal surfaces,
are considered typical signs of ‘early’ erosive tooth wear.

Erosive tooth wear lesions in restored teeth are known
by margin degradation and restorations rising above the
level of the adjacent tooth surface. This process starts at
enamel and could develop until dentin is exposed (rounding
of cusps and grooves).1 Differential diagnosis should include
ETW lesions and Non-Carious Cervical Lesions (NCCLs). With
respect to ETW lesions, the cervical margin of enamel is
preserved, once the crevicular fluid protects this area against
acid attack, while most of triangular shape lesions of NCCLs
are located on enamel-dentin junction.2,5

The outermost layer of aprismatic enamel and the
absence of perikymata in deciduous teeth make the diagnosis
of tooth wear in its early stages difficult in daily practice.
Optical assessment of ETW has been tested to improve
diagnosis. The mode of action of these devices is based on
the fact that abrasion of eroded teeth results in the partial
removal of the softened enamel tissue and an increase in the
specular reflection intensity due to smoothing of the etched
enamel surfaces.15 This tool had been tested in extracted
permanent and deciduous teeth, with good results in intra
and inter examiners values, especially in permanent teeth.16

More studies should be developed to improve the
performance in deciduous teeth and to test at clinical
conditions. Besides the accurate clinical examination,
important information about patient should be investigated.



Revista Científica do CRO-RJ (Rio de Janeiro Dental Journal) v. 3, n. 3, September -  December, 2018 11

Score Description
0 No erosive tooth wear
1 Initial loss of surface texture
2* Distinct defect, hard tissue loss < 50% of the surface area
3* Hard tissue loss  > 50% of the surface area
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Table 1: Criteria for grading erosive wear (Barlett, Ganss, Lussi, 2008):

Table 2: Risk levels as a guide to clinical management (Barlett, Ganss, Lussi, 2008):

Risk level Cumulative BEWE score
of all sextants

Clinical Management

None Less than or equal to 2 Routine maintenance and observation. Repeat at 3-year intervals

Low Between 3 and 8
Oral hygiene and dietary assessment, and advice, routine
maintenance and observation. Repeat at 2-year intervals.

Medium Between 9 and 13

Oral hygiene and dietary assessment, and advice, identify
the main aetiological factor(s) for tissue loss and develop
strategies to eliminate respective impacts. Consider
fluoridation measures or other strategies to increase the
resistance of tooth surfaces Ideally, avoid the placement of
restorations and monitor erosive wear with study casts,
photographs, or silicone impressions. Repeat at 6–12-month
intervals.

High 14 and over

Note: The cut-off values are based on experience and studies of one of the authors (A. L.) and could to be reconsidered.

Oral hygiene and dietary assessment, and advice, identify
the main aetiological factor(s) for tissue loss and develop
strategies to eliminate respective impacts. Consider
fluoridation measures or other strategies to increase the
resistance of tooth surfaces. Ideally, avoid restorations and
monitor tooth wear with study casts, photographs, or silicone
impressions. Especially in cases of severe progression
consider special care that may involve restorations. Repeat
at 6–12- month intervals.

Erosive tooth wear: targeting risk groups and
patient-related risk factors

The risk for developing erosive lesions varies
depending on a person’s background, behaviour, medical
variables and dietary practices. Among patients suffering
from eating disorders with purging behaviour and
gastroesophageal reflux disease (GERD) a clear impact on
ETW prevalence and severity can be detected.17

Regarding exogenous causes, it has been stated a
possible dose- response relationship between ETW and the
consumption of acidic diets.18,19 However, some people who
consume dietary acids develop erosive lesions and some do
not.20 These individual variations could be addressed to saliva
protecting effect and oral hygiene habits. The same
controversial results apply for the association between drugs

and medication intake or occupational acid exposure and
ETW prevalence.18

The lack of well-designed controlled epidemiological
studies makes it difficult to find strong evidences related to
the likelihood of developing ETW for all risk groups.17,18,21

Dental professional must pay special attention in such groups
and carry out a diagnostic protocol, in order to prevent
further health implications.

Intrinsic source of acid
Gastroesophageal reflux disease

According to a recent longitudinal study, nearly 60% of
patients diagnosed with ETW present significant
gastroesophageal reflux disease (GERD), despite other minor
reflux symptoms.22 A current study conducted in India, among
pediatric patients suffering from GERD, detected that the occlusal

Note:*in scores 2 and 3 dentine often is involved
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Figure 1: Deciduous teeth classified as BEWE Scores.

surfaces of maxillary primary molars and mandibular
permanent molars were mostly affected by ETW. 23 The presence
of ETW, especially in posterior teeth, can be a vital sign to suspect
of GERD and refer the patient to proper diagnosis.

Regarding the dental implications caused by GERD,
Figure 2 shows the upper and lower arches of a ten-year-old
Caucasian boy, patient at the Pediatric Clinic at the Faculty
of Dentistry of Federal University of Minas Gerais, Brazil. The
child was complaining of recurrent pain, particularly in
posterior teeth, while eating hot and cold foods and when
brushing his teeth.

According to his parents, the child had been under
medical supervision by a gastroenterologist since the age of

6, when he was diagnosed with GERD. His medical treatment
consisted in lifestyle changes, such as in sleeping position
and the use of antacids. Besides the presence of reflux, an
important finding regarding the patient’s oral hygiene is
worth mentioning: his mother reported that since she noticed
his molars were no longer with a white color, she started
brushing them harder to “get them rid of that yellowish dirt”.
The erosive lesions were being erroneously confused with
dental plaque. Figure 3 shows the patient’s toothbrushes,
indicating that an excessive force was used to brush the teeth,
leading to more surface loss.

Figure 2: Upper and lower dental arches of a 10-year-old patient
showing typical images of erosive tooth wear lesions on deciduous teeth
secondary to gastroesophageal reflux.

Figure 3: The toothbrushes used by the patient with erosive tooth wear
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Figure 4: (a) Upper and lower dental arches of a 23-year-old patient showing erosive tooth wear lesions in permanent teeth secondary to celiac
disease, silent gastroesophageal reflux and daily consumption of carbonated beverages; (b) Typical high-resolution image of erosive lesions on
posterior mandibular teeth (c) palatal and occlusal surfaces of maxillary premolar teeth are mainly affected.

Eating disorders

Nowadays, beauty standards spread in the media are
reinforcing self- insecurity, especially among young people.
Body dissatisfaction and the obsession with physical
attractiveness are contributing to harmful behaviours,
developed as attempts to lose or control body weight.24 In
this scenario emerge eating disorders with the highest rates
of morbidity and mortality of any mental disorder among
adolescents 25, who go untreated, reach only partial recovery
or do not recover. 26

Dental implications such as ETW have been reported
as oral manifestations associated with eating disorders, its
risk behaviour and purging practices.27-29 Bulimic behaviour
directly causes ETW due to compensatory methods, such as
self-induced vomiting (SIV) practices30 and acidic food
choices.19 According to a systematic review, several studies
have identified significantly higher values of ETW among
diagnosed patients suffering from eating disorders
compared to control groups.30 Due to dental implications,
dentists may be capable of suspecting eating disorders and
contributing to early referral for specific treatment.30,31

However, it has been detected a need for dentists with
communication skills to provide an open and empathic
recognition approach toward patients with eating
disorders.31

Celiac disease

Celiac disease (CD) is the world’s most common food
intolerance genetic disorder, affecting nearly 1% of people
worldwide.32 Patients suffering from CD develop an immune
response that is subsequently triggered by the ingestion of
gluten. The disease presents many clinical manifestations,
ranging from severe malabsorption to minimally
symptomatic or non-symptomatic features. The first
recognizable symptom is often an oral manifestation, instead
of the typical gastrointestinal symptoms.33

Oral manifestations, such as a delay in dental
eruption, a reduction of salivary flow, and an increased
likelihood of dental enamel defects in both deciduous and
permanent teeth may be observed in cases of CD.34,35 Those
patients may also present reflux and vomiting symptoms,36

which represent concurrent factors for the development of
ETW. Therefore, oral examination can be an important
auxiliary tool for the identification of cases of the disease.

Figure 4 shows a 23-year-old Caucasian male, who
was referred to a private dental service by a physician,
due to his dental implications. The patient had been
diagnosed with CD and silent gastroesophageal reflux
three years before the dental consultation. He had adhered
to a strict gluten-free diet, was not under medication, but
consumed approximately one liter of soda daily. Thus,
the association of intrinsic and extrinsic sources of acids
may explain the large tooth surface loss affecting his upper
and lower dental arches.
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Extrinsic sources of acid

Diet

The frequency and pattern of consumption of acidic
diets have been pointed out as the major etiological factors
in the prevalence and incidence of ETW.20,37,38 Even though,
there is scientific evidence supporting that some dietary
components such as acid snacks/sweets, carbonated
beverages and natural fruit juices increase the prevalence of
ETW, whereas milk presents a protective effect.39 The erosive
potential of foods may be modulated by:

• its frequency of consumption21 (e.g. greater
frequency of carbonated and sports drink consumption has
been associated with higher incidence of ETW,40 and the
frequency of drinking natural fruit juices was associated with
higher prevalence of this condition);41

• Contact time of erosive foods/drinks with the teeth;21

• When/ how the food is eaten (e.g. swishing of soft
drinks before swallowing, acidic food intake between meals).42,43

Despite knowing that acidic foods, such as citric fruits
seem to have an association with ETW, it must be clear that
the consumption of fruits should not be discouraged, when
it is part of a balanced diet. The World Health Organization
recommends a consumption of at least 400 grams of fruits
and vegetables per day, in order to avoid the onset of chronic
conditions.44

Therefore, monitoring dietary habits is clinically
valuable and should be focused on reducing daily intake of
acidic drinks,43 discouraging dietary acids between meals/
bedtime and abolishing habits that increase the contact time
of the acid with oral cavity.21,43 The consumption of dairy
products particularly after an acidic intake and use of straws
correctly positioned (posteriorly positioned toward the back
of the mouth) are also advisable.21 Those advices are even
more important considering the risk groups mentioned in
the section of ‘intrinsic sources of acid’, once the diet can
exacerbate the tooth surface loss caused by the medical
condition.

It is important to know when, how, how often and
how much a particular drink or foodstuff is ingested.
Therefore, an accurate clinical examination and anamnesis
must be conducted by the clinician, to identify possible
erosion- related risk factors and plan strategies to control
them.45 It is known that behaviour changes are not easily
achieved but offering alternatives and targeted behavioural
interventions may increase treatment success.20

Legal drugs and medications - the hidden etiological factors

Among the numerous causative factors for ETW, it is
fundamental to take into consideration different drugs
prescribed for patients that might have been overlooked or

underestimated and are ‘hidden’ aetiological factors.46,47

Several therapeutic medications have the potential to
indirectly or directly cause ETW.46

Some medicines reported to have a causative role in
ETW due to their inherent acidity secondary to prolonged
use are listed below:

• Medications available in effervescent and dispersible
form; 48

• Oral supplements dispensed as chewable and
effervescent tablets (e.g. Vitamin C and minerals); 49,50

• Acetylsalicylic acid (Aspirin); 51

• Asthma medications.17,52

In addition, there are some medications that
differently from the drugs previously mentioned have an
indirect association with ETW secondary to their side effects,
such as medications that cause reduced salivary flow, or
drugs likely to cause gastroesophageal reflux or induce
vomiting.46

Scientific evidence associating ETW with the use of
these medicaments is still lacking. However, regular and
prolonged use of some medications might bear the risk of
causing this condition.47 It is the responsibility of clinicians to
clarify this issue among patients and colleagues making them
aware of drugs that may contribute to negative potential
effects towards oral health.46

Occupational exposure

Acid exposure might also be identified in occupational
environment due to acidic vapours and chemicals (e.g.
battery, ammunition and galvanizing factories) and acidic
liquids (e.g. wine tasters, professional swimmers).45

Consequently, more attention should be given to workers
submitted to such conditions to maintain the overall health
of those risk groups.53

Many points were raised in this review with respect to
extrinsic and intrinsic potential risk factors for ETW. However,
researchers have suggested that susceptibility to erosive wear
differs among individuals due to factors in the

oral environment and sustainability of the enamel.54

Therefore, the clinicians should keep in mind that for certain
patients, only minimal acidic challenges may be sufficient to
cause dental implications, while other people might never
develop erosive lesions, even with prolonged exposure to acids.54

With respect to patient-related risk factors it is also
worth mentioning the importance of buffer capacity and
salivary flow. It has been stated that erosive potential related
to tooth enamel is positively correlated with buffering
properties in two aspects: the strength of buffering influences
the rate of neutralization by saliva and the duration of an
erosive challenge.3 Buffering also has a role in the intrinsic
capacity of the product to erode dental tissues. Moreover,

Erosive Tooth Wear:  an update to clinicians
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the rate of dissolution of enamel seems to be related to
titratable acidity and buffer capacity, but the relationship
between these variables dependent on acid type and pH. 3

It is also important to stress that patients who
suffers from xerostomia and oral dryness as a consequence
of medicines should be aware of the potential negative effects
such as reduced salivary flow rate/ or buffer capacity of the
saliva that increases the risk for erosive tooth wear.3,15

PREVENTION AND TREATMENT
With respect to ETW prevention, the benefits of

toothpaste compounds containing fluoride are greater than
the adverse effects, such as abrasivity. Various active
ingredients have been tested with respect to their ability to
form acid-resistant precipitates on dental surfaces.5 When
compared to non-fluoride toothpastes, fluoride-containing
toothpastes have better preventive effects against ETW.
However, in order to develop toothpastes that promote the
formation of more acid-resistant precipitates, other
formulations have been tested using amine or stannous
fluoride compounds, as well as phosphates or biopolymer
additives.55

Some in vitro studies evaluated the effect of
commercial toothpastes that claim to provide anti-erosive
effects compared to conventional fluoride toothpastes.56,57

Conventional NaF toothpastes were able to reduce erosive
tissue loss even in severe erosive conditions but had limited
efficacy with respect to brushing abrasion. The formulations
that claimed anti-erosive effects were not superior; however,
tin-containing toothpaste had promising anti- erosion
potential, which was counteracted by abrasion effects.57 The
abrasiveness of toothpastes play an important role, especially
at early stages of ETW, by presenting lower relative dentin
abrasivity (RDA) values could be more important than which
kind of fluoride the toothpaste contain.56

Even though toothbrushing is fundamental for
maintaining good oral health, it also may have a negative
impact on tooth wear, particularly with respect to ETW.58 To
evaluate how patients brush their teeth, if they use too much
strength and even the type of toothbrushes (with soft or hard
bristle) are important steps to prevent abrasion. Enamel
seems to be prone to suffering from the type of toothbrush
bristle, duration and method of brushing.2,42 Therefore, it is
important to advise a change in detrimental brushing habits
to prevent ETW, instead of asking patients to wait before
brushing their teeth.2 In fact, recent findings have shown
that after erosive challenges, no specific waiting period prior
to tooth brushing can avoid ETW, in other words postponing
toothbrushing is not clinically advisable.21

Although toothpastes and mouthrinses are the most
common products of daily use to prevent ETW, the application

depends on patient compliance. In some severe cases, this
could not be enough to stop ETW progression. In this situation,
another treatment measures can be implemented, applying
some acid-protective layers on affected surfaces. Depending
on the filler content and the abrasion stability of the resin
coatings, adhesives and fissure sealants have proved  to
prevent enamel and dentine wear for limited periods of
time.59 As the resin coating of fissure sealants is significantly
thicker than the coating of a bonding agent, surface sealants
provided a longer duration of protection against erosive
wear. Clinically, the coating of exposed dentine on palatal
surfaces of anterior teeth with a bonding agent lasted for 3
months,60 while a fissure sealant remained on teeth for
approximately 6–9 months.61

The loss of tooth structure could cause tooth
sensitivity, aesthetics impairment and loss of occlusal vertical
dimension, leading to restorative treatment indication. On
the other hand, teeth with previous restorations can be
exposed to erosive and abrasive challenges, which could
interfere with its   durability.6 Despite ETW being an emerging
theme in recent studies, there are aspects that have yet to be
better explored, especially regarding the properties of
adhesive systems, restorative materials and their application
in deciduous teeth. In a recent in vitro study, different adhesive
protocols were tested, with no significant difference among
conventional adhesive systems or self-etching adhesives, with
or without fluoride, regarding microleakage evaluation.62

More studies should be done to evaluate the stability
of restorations in eroded substrate, to guide treatment
decisions. By now, we should advice clinicians to postpone
as much as possible restorative procedures, especially in
young patients, until the main etiological factor of ETW were
not controlled. Furthermore, whenever restorative
procedures are required, adhesive materials with minimal
sound substrate removal should be indicated.

CONCLUSIONS
In order to provide the best preventive and

therapeutic measures for patients, dentists must primarily
investigate all risk factors related to the patient, bearing in
mind concealed factors (like silent gastroesophageal reflux)
as well as other important aspects associated with the erosive
potential of drinks and foodstuff such as the concentration
of relevant mineral constituents (calcium and phosphates)
that leads to the lack of a unique ‘critical pH’ value concerning
dental erosion. These risk factors should then be coupled
with the evident signs of erosive tooth wear observed during
the clinical examination. Preventive measures should be
initiated as early as possible to reduce the erosive challenge
and to increase protective and defensive factors, thus

Erosive Tooth Wear:  an update to clinicians
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bringing the equilibrium back to the oral environment.
It is important to recognize that mineral and surface

loss in ETW is an irreversible process, and due to the large
longevity of sound teeth with dental caries decreasing
prevalence, these teeth could be exposed for a long period to
acid and abrasive challenges. In this scenario, recognize the
initial signs of ETW and control this condition as soon as
possible will improve oral health in long term to our patients.

ACKNOWLEDGMENTS

Financial support: Coordenação de Aperfeiçoamento de
Pessoal de Nível Superior (CAPES)  - Brasil - Finance Code 001.

REFERENCES
1. Carvalho TS, Colon P, Ganss C, Huysmans MC, Lussi A, Schlueter
N, et al. Consensus report of the European Federation of
Conservative Dentistry: erosive tooth wear—diagnosis and
management. Clin Oral Investig. 2015 Sep;19(7):1557-61. Doi:
10.1007/s00784-015-1511-7
2. Lussi A, Carvalho TS. Erosive tooth wear: a multifactorial
condition of growing concern and increasing knowledge. Monogr
Oral Sci. 2014;25:1- 15. Doi: 10.1159/000360380
3. Shellis RP, Barbour ME, Jesani A, Lussi A. Effects of buffering
properties and undissociated acid concentration on dissolution
of dental enamel in relation to pH and acid type. Caries Res.
2013;47(6):601-11. Doi: 10.1159/000351641
4. Lussi A, Schlueter N, Rakhmatullina E, Ganss C. Dental erosion—
an overview with emphasis on chemical and histopathological
aspects. Caries Res. 2011;45 Suppl 1:2-12. Doi: 10.1159/000325915
5. Ganss C, Lussi A. Diagnosis of erosive tooth wear. Monogr Oral Sci.
2014;25:22-31. Doi: 10.1159/000359935
6. Taji S, Seow WK. A literature review of dental erosion in children.
Aust Dent J. 2010 Dec;55(4):358-67. Doi: 10.1111/j.1834-
7819.2010.01255.x
7. Kreulen CM, Van ‘t SA, Rodriguez JM, Bronkhorst EM, Creugers
NH, Bartlett DW. Systematic review of the prevalence of tooth
wear in children and adolescents. Caries Res. 2010;44(2):151-9.
Doi: 10.1159/000308567
8. Vargas-Ferreira F, Praetzel JR, Ardenghi TM. Prevalence of tooth
erosion and associated factors in 11-14-year-old Brazilian
schoolchildren. J Public Health Dent. 2011;71(1):6-12. Doi: 10.1111/
j.1752-7325.2010.00194.x
9. Mangueira DF, Sampaio FC, Oliveira AF. Association between
socioeconomic factors and dental erosion in Brazilian
schoolchildren. J Public Health Dent. 2009;69(4):254-9. Doi:
10.1111/j.1752-7325.2009.00131.x
10. Lussi A, Jaeggi T, Zero D. The role of diet in the aetiology of
dental erosion. Caries Res. 2004;38 Suppl 1:34-44. Doi: 10.1159/
000074360
11. Bartlett D. Intrinsic causes of erosion. Monogr Oral Sci.
2006;20:119-39. Doi: 10.1159/000093359
12. Carvalho TS, Lussi A, Jaeggi T, Gambon DL. Erosive tooth wear
in children. Monogr Oral Sci. 2014;25:262-78. Doi: 10.1159/

000360712
13. Carvalho TS, Lussi A. Combined effect of a fluoride-,
stannous- and chitosan-containing toothpaste and stannous-
containing rinse on the prevention of initial enamel erosion-
abrasion. J Dent. 2014 Apr;42(4):450-9. Doi: 10.1016/
j.jdent.2014.01.004
14. Bartlett D, Ganss C, Lussi A. Basic Erosive Wear Examination
(BEWE): a new scoring system for scientific and clinical needs.
Clin Oral Investig. 2008 Mar;12:65-68. Doi: 10.1007/s00784-007-
0181-5
15. Lussi A, Bossen A, Hoschele C, Beyeler B, Megert B, Meier C, et
al.
Effects of enamel abrasion, salivary pellicle, and measurement
angle on the optical assessment of dental erosion. J Biomed Opt.
2012 Sep;17(9):97009-1. Doi: 10.1117/1.JBO.17.9.097009
16. Carvalho TS, Assuncao CM, Jost F, Burgin WB, Rodrigues JA,
Lussi A. In vitro validation of a hand-held optical reflectometer
to measure clinically observed erosive tooth wear. Lasers Med
Sci. 2016. Aug;31(6):1105-12. Doi: 10.1007/s10103-016-1957-0
17. Schlueter N, Luka B. Erosive tooth wear - a review on global
prevalence and on its prevalence in risk groups. Br Dent J. 2018
Mar;224(5):364-70. Doi: 10.1038/sj.bdj.2018.167
18. Schlueter N, Tveit AB. Prevalence of erosive tooth wear in risk
groups. Monogr Oral Sci. 2014;25:74-98. Doi: 10.1159/000359938
19. Rosten A, Newton T. The impact of bulimia nervosa on oral
health: A review of the literature. Br Dent J. 2017 Nov;223(7):533-
9. Doi: 10.1038/sj.bdj.2017.837
20. O’Toole S, Mullan F. The role of the diet in tooth wear. Br Dent
J. 2018 Mar;224(5):379-83. Doi: 10.1038/sj.bdj.2018.127
21. Buzalaf MAR, Magalhaes AC, Rios D. Prevention of erosive
tooth wear: targeting nutritional and patient-related risks factors.
Br Dent J. 2018 Mar;224(5):371-8. Doi: 10.1038/sj.bdj.2018.173
22. Wilder-Smith CH, Materna A, Martig L, Lussi A. Longitudinal study
of gastroesophageal reflux and erosive tooth wear. BMC
Gastroenterol. 2017 Oct;17(1):113. Doi: 10.1186/s12876-017-0670-1
23. Sarath Kumar KS, Mungara J, Venumbaka NR, Vijayakumar P,
Karunakaran D. Oral manifestations of gastroesophageal reflux
disease in children: A preliminary observational study. J Indian
Soc Pedod Prev Dent. 2018 Apr;36(2):125-9. Doi: 10.4103/
JISPPD.JISPPD_1182_17
24. Craike M, Young JA, Symons CM, Pain MD, Harvey JT, Eime
RM, et al. Trends in body image of adolescent females in
metropolitan and non- metropolitan regions: a longitudinal
study. BMC Public Health. 2016 Nov;16(1):1143. Doi: 10.1186/
s12889-016-3815-1
25. Smink FR, van HD, Hoek HW. Epidemiology of Eating Disorders:
Incidence, Prevalence and Mortality Rates. Curr Psychiatry Rep. 2012
Aug;14(4):406-14. Doi: 10.1007/s11920-012-0282-y
26. Campbell K, Peebles R. Eating Disorders in Children and
Adolescents: State of the Art Review. Pediatrics 2014
Sep;134(3):582-92. Doi: 10.1542/peds.2014-0194
27. Johansson AK, Norring C, Unell L, Johansson A. Eating
disorders and oral health: a matched case-control study. Eur J
Oral Sci. 2012 Feb;120(1):61-8. Doi: 10.1111/j.1600-



Revista Científica do CRO-RJ (Rio de Janeiro Dental Journal) v. 3, n. 3, September -  December, 2018 17

0722.2011.00922.x
28. Hermont AP, Pordeus IA, Paiva SM, Abreu MH, Auad SM. Eating
disorder risk behavior and dental implications among
adolescents. Int J Eat Disord. 2013 Nov;46(7):677-83. Doi: 10.1002/
eat.22132
29. Ximenes R, Couto G, Sougey E. Eating disorders in adolescents
and their repercussions in oral health. Int J Eat Disord. 2010
Jan;43(1):59-64. Doi: 10.1002/eat.20660
30. Hermont AP, Oliveira PA, Martins CC, Paiva SM, Pordeus IA,
Auad SM. Tooth erosion and eating disorders: a systematic
review and meta- analysis. PLoS One 2014;9(11):e111123. Doi:
10.1371/journal.pone.0111123
31. Dynesen AW, Gehrt CA, Klinker SE, Christensen LB. Eating
disorders: experiences of and attitudes toward oral health and
oral health behavior. Eur J Oral Sci. 2018 Dec;126(6):500-6. Doi:
10.1111/eos.12578
32. Lebwohl B, Sanders DS, Green PHR. Coeliac disease. Lancet
2018 Jan 6;391(10115):70-81. Doi: 10.1016/S0140-
6736(17)31796-8
33. Karlin S, Karlin E, Meiller T, Bashirelahi N. Dental and Oral
Considerations in Pediatric Celiac Disease. J Dent Child (Chic)
2016;83(2):67-70.
34. Cruz IT, Fraiz FC, Celli A, Amenabar JM, Assuncao LR. Dental
and oral manifestations of celiac disease. Med Oral Patol Oral Cir
Bucal. 2018 Nov;23(6):e639-e645. Doi: 10.4317/medoral.22506.
35. Bucci P, Carile F, Sangianantoni A, D’Angio F, Santarelli A, Lo
ML. Oral aphthous ulcers and dental enamel defects in children
with coeliac disease. Acta Paediatr. 2006 Feb;95(2):203-7. Doi:
10.1080/08035250500355022
36. Khatib M, Baker RD, Ly EK, Kozielski R, Baker SS. Presenting
Pattern of Pediatric Celiac Disease. J Pediatr Gastroenterol Nutr.
2016 Jan;62(1):60-3. Doi: 10.1097/MPG.0000000000000887.
37. Shahbaz U, Quadir F, Hosein T. Determination of Prevalence
of Dental Erosion in 12 - 14 Years School Children and Its
Relationship with Dietary Habits. J Coll Physicians Surg Pak. 2016
Jul;26(7):553-6. Doi: 2368
38. Huang LL, Leishman S, Newman B, Seow WK. Association of
erosion with timing of detection and selected risk factors in
primary dentition: a longitudinal study. Int J Paediatr Dent. 2015
May;25(3):165-73. Doi: 10.1111/ipd.12109.
39. Salas MM, Nascimento GG, Vargas-Ferreira F, Tarquinio SB,
Huysmans MC, Demarco FF. Diet influenced tooth erosion
prevalence in children and adolescents: Results of a meta-
analysis and meta-regression. J Dent. 2015 Aug;43(8):865-75. Doi:
10.1016/j.jdent.2015.05.012.
40. Kitasako Y, Sasaki Y, Takagaki T, Sadr A, Tagami J. Multifactorial
logistic regression analysis of factors associated with the
incidence of erosive tooth wear among adults at different ages
in Tokyo. Clin Oral Investig. 2017 Nov;21(8):2637-44. Doi: 10.1007/
s00784-017-2065-7.
41. Mafla AC, Ceron-Bastidas XA, Munoz-Ceballos ME, Vallejo-
Bravo DC, Fajardo-Santacruz MC. Prevalence and Extrinsic Risk
Factors for Dental Erosion in Adolescents. J Clin Pediatr Dent.
2017;41(2):102-11. Doi: 10.17796/1053-4628-41.2.102.
42. Shrestha D, Rajbhandari P. Prevalence and Associated Risk

Factors of Tooth Wear. JNMA J Nepal Med Assoc. 2018
Jul;56(212):719-23. Doi: 10.31729/jnma.3644
43. O’Toole S, Bernabe E, Moazzez R, Bartlett D. Timing of dietary
acid intake and erosive tooth wear: A case-control study. J Dent.
2017 Jan;56:99-104. Doi: 10.1016/j.jdent.2016.11.005.
44. Li H, Zou Y, Ding G. Dietary Factors Associated with Dental
Erosion: A Meta-Analysis. PLoS One 2012;7(8). Doi:10.1371/
journal.pone.0042626.
45. Kanzow P, Wegehaupt FJ, Attin T, Wiegand A. Etiology and
pathogenesis of dental erosion. Quintessence Int. 2016
Apr;47(4):275-8. Doi: 10.3290/j.qi.a35625.
46. Thomas MS, Vivekananda Pai AR, Yadav A. Medication-related
dental erosion: a review. Compend Contin Educ Dent. 2015
Oct;36(9):662-6.
47. Hellwig E, Lussi A. Oral hygiene products, medications and
drugs - hidden aetiological factors for dental erosion. Monogr Oral
Sci. 2014;25:155-62. Doi: 10.1159/000359942.
48. Maguire A, Baqir W, Nunn JH. Are sugars-free medicines more
erosive than sugars-containing medicines? An in vitro study of
paediatric medicines with prolonged oral clearance used regularly
and long-term by children. Int J Paediatr Dent. 2007 Jul;17(4):231-
8. Doi: 10.1111/j.1365-263X.2007.00826.x
49. Bahal P, Djemal S. Dental erosion from an excess of vitamin C.
Case Rep Dent. 2014;2014:485387. Doi: 10.1155/2014/485387
50. Wegehaupt FJ, Lunghi N, Hogger VM, Attin T. Erosive potential
of vitamin and vitamin+mineral effervescent tablets. Swiss Dent
J. 2016;126(5):457-65.
51. Grace EG, Sarlani E, Kaplan S. Tooth erosion caused by chewing
aspirin. J Am Dent Assoc. 2004 Jul;135(7):911-4. Doi: 10.14219/
jada.archive.2004.0337
52. Santos NM, Flores IL, Mariath, AZS, Rodrigues JA. Erosive tooth
wear in an asthmatic child: a case report. Rev Científ CRO-RJ. 2018
Aug; 3(2): 47-51.
53. Bansal M, Singh S, Bector A, Dogra M. Effect of dental erosion
on oral health among employees of battery-manufacturing units
in Baddi, Himachal Pradesh, India. J Educ Health Promot.
2018;7:26. Doi: 10.4103/jehp.jehp_51_17.
54. Uhlen MM, Mulic A, Holme B, Tveit AB, Stenhagen KR. The
Susceptibility to Dental Erosion Differs among Individuals. Caries
Res. 2016;50(2):117-23. Doi: 10.1159/000444400.
55. Magalhães AC, Wiegand A, Buzalaf MA. Use of dentifrices to
prevent erosive tooth wear: harmful or helpful? Braz Oral Res.
2014;28:1-6. Doi: 10.1590/S1806-83242013005000035.
56. Assunção CM, Lussi A, Almeida RJ, Carvalho TS. Efficacy of
toothpastes in the prevention of erosive tooth wear in
permanent and deciduous teeth. Clin Oral Investig. 2018; May doi:
10.1007/s00784-018- 2434-x.
57. Ganss C, Lussi A, Grunau O, Klimek J, Schlueter N.
Conventional and anti-erosion fluoride toothpastes: effect on
enamel erosion and erosion- abrasion. Caries Res.
2011;45(6):581-9. Doi: 10.1159/000334318.
58. Wiegand A, Schlueter N. The role of oral hygiene: does
toothbrushing harm? Monogr Oral Sci. 2014;25:215-9. Doi:
10.1159/000360379.
59. Buzalaf MA, Magalhães AC, Wiegand A. Alternatives to fluoride

Erosive Tooth Wear:  an update to clinicians
Assunção et al.



18 Revista Científica do CRO-RJ (Rio de Janeiro Dental Journal) v. 3, n. 3, September - December, 2018

Erosive Tooth Wear:  an update to clinicians
Assunção et al.

in the prevention and treatment of dental erosion. Monogr Oral
Sci 2014;25:244-52. Doi: 10.1159/000360557.
60. Sundaram G, Wilson R, Watson TF, Bartlett D. Clinical
measurement of palatal tooth wear following coating by a resin
sealing system. Oper Dent. 2007 Nov;32(6):539-43. Doi: 10.2341/
06-177.
61. Bartlett D, Sundaram G, Moazzez R. Trial of protective effect of

fissure sealants, in vivo, on the palatal surfaces of anterior teeth,
in patients suffering from erosion. J Dent. 2011 Jan;39(1):26-9.
Doi: 10.1016/j.jdent.2010.09.007.
62. Assunção CM, Goulart M, Essvein TE, Santos NMD, Erhardt
MCG, Lussi A, Rodrigues, JÁ. Effect of erosive challenges on
deciduous teeth undergoing restorative procedures with
different adhesive protocols - an in vitro study. J Appl Oral Sci.
2018 Jan;26:e20170053. Doi: 10.1590/1678-7757-2017-0053.


