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ABSTRACT: Purpose: Due to an increased prevalence of non-carious cervical lesions (NCCL), a clinical strategy for 
this lesion type should be considered. Previous reviews focused mainly on etiology and prevalence. In Part 1 of this 
paper, an evidence-based support for a preventive strategy of NCCL was elaborated. Methods: Literature over the last 
10 years available in the MEDLINE database was reviewed in order to find clinical evidence for a preventive approach 
to NCCL. Recommendations were based primarily on systematic reviews, clinical evaluations and a monograph. 
Results: The etiology of NCCL is currently considered to be rather multifactorial, as clinical investigations found 
multiple factors associated with this type of lesions and due to the lack of evidence to support exclusively one or 
another factor. Based on the hypothesis of multifactorial origin, a preventive protocol has been established. No clinical 
research exists with respect to the prevention of NCCL and long-term clinical evaluations of the proposed preventive 
measures are needed. (Am J Dent 2011;24:49-56). 
 
CLINICAL SIGNIFICANCE: The slow progression, the high capacity of self-defense by producing sclerotic dentin, and 
the lack of evidence for tooth weakening in the absence of a restoration are evidence-based findings supporting a “wait 
and see” philosophy. Restoration could be postponed in the absence of esthetic demands, sensitivity or threat to the 
integrity of the tooth. Restoration should not always be the first treatment of choice, although there still remains to be 
established to what extent prevention could replace restoration. 
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Introduction

 
 There is an open debate as to which degree tooth wear be-
comes a pathological condition, and when treatment should be 
initiated, knowing that tooth substance loss is to some degree a 
physiological process, being a compensatory mechanism built 
into our biological system.1 But, in today’s context of increased 
life expectancy and of an increasing number of people retaining 
their teeth longer, the consequences of ignoring early signs of 
such lesions may be severe. Considering that the objective of 
any preventive or restorative procedure is to maintain tooth 
function throughout life and to prevent premature destruction, a 
change of approach concerning noncarious tooth substance loss 
is needed. Knowing the relatively limited durability of restora-
tive procedures, the approach should not only include a restora-
tive treatment of the already advanced lesion, but also 
preventive therapy as well. Previous reviews of non-carious 
cervical lesions (NCCL) focused mainly on restorative options 
and etiology,2-12 but no clear guidelines for a preventive 
approach could be found. Therefore, in Part 1 of this paper an 
evidence-based support for a preventive strategy of NCCL was 
searched and a preventive concept was established. 
 

Materials and Methods 
 
 The pertinent literature over the last 10 years available in 
MEDLINE database was reviewed. A search for the following 
keywords was performed: abfraction, cervical non-carious 
lesions, cervical erosion, etiology cervical lesions, cervical ab-
rasion, cervical tooth wear and prevalence of non-carious le-
sions. Recommendations were based primarily on systematic 
reviews, clinical evaluations and a monograph, in order to 
detect the prevalence, tooth groups affected, associated risk 
factors and etiology of NCCL. In vitro evaluations of products 
were considered when clinical trials could not be found. 

 Answers to the following questions were searched: Are 
there factors associated with NCCL and could these lesions be 
prevented by an early detection of these factors? Are there any 
available preventive measures capable of preventing progres-
sion of NCCL? An update on etiology and prevalence of NCCL 
was also included. 
 
DEFINITION AND CLINICAL APPEARANCE   
 NCCL are defined as a loss of hard dental tissue close to the 
cemento-enamel-junction (CEJ) with the distinctive characte-
ristic of hard-mineralized tissue presence, in contrast to 
caries.2,3 Commonly, their shape is like a wedge with the apex 
pointing inwards, but they can appear in various shapes.3 His-
torically, NCCL were classified according to their appearance: 
wedge-shaped, disc-shaped, flattened, irregular, and figured 
areas. Generally, NCCL vary from shallow grooves to large 
wedge-shaped defects with sharp line angles.2 A link between 
the morphological characteristics of the lesions and the main 
etiological factor has been suspected.10,11,13,14,18 Thus, a U-
shaped or disk-shaped broad and shallow lesion, with poorly 
defined margins and adjacent smooth enamel points out an 
extrinsic erosive cause such as ingestion of acidic foods, beve-
rages, and medication.11,15 It is important to notice that shallow 
defects on smooth surfaces coronal to the CEJ are considered to 
be the best predictive criteria for the diagnosis of erosion, and a 
pathognomonic sign of erosive tooth wear.16,17 Lesions caused 
by abrasive forces, such as improper toothbrushing techniques, 
generally exhibit sharp defined margins and a hard surface with 
traces of scratching. Lesions caused by abfraction mechanism 
due to abnormal occlusal loading would typically be wedge-
shaped or saucer-shaped lesions, with sharp internal angles and 
an apical extent relative to the CEJ.11 However, the shape 
cannot be considered predictive for the etiology.12 
 Clinical  studies  and  observations2,10,28,19  have  shown   that  
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Table 1. Etiological mechanisms of NCCL. 
_______________________________________________________________________________________________________________________________________________________________________________________________________________ 

Erosive mechanism (Corrosion) Chemical wear as a result of extrinsic or intrinsic acids or chelators acting on plaque free tooth surfaces. Factors: acidic 
  beverages and foods, acidic medication, gastro esophageal disease with reflux, factors predisposing to gastric reflux (hiatus  
  hernia, sport activities) anorexia, bulimia nervosa, professional exposure to acids (wine tasters).1,2,10,50,63  
Abrasion mechanism  Physical wear as a result of a mechanical process involving foreign objects. Factors: abrasive toothpaste, improper tooth 
   (Exogenous friction) brushing with a horizontal technique and excessive force, particular dietary habits.1,2,10,23,50  
Abfraction mechanism (Stress) Physical wear as a result of tensile or shear stress in the cement enamel junction area provoking microfractures in enamel 
  and dentin (fatigue wear). Factors: parafunctions, bruxism, excessive functional load, off axis load.9,10,31,34,42  
Piezoelectric effect Acquisition of a surface electrical charge under load causing demineralization.10,52  
Stress corrosion Tooth substance loss due to acid in combination with stress. Acid in areas of stress concentration results in either static stress 
  corrosion or cyclic (fatigue) stress corrosion.8,10,32,52 
_______________________________________________________________________________________________________________________________________________________________________________________________________________   
 
NCCL are almost exclusively situated on the facial surfaces of 
teeth, seldom on lingual surfaces and rarely on proximal sur-
faces. 
 The development of NCCL tends to be a slow process that 
occurs over an extended period of time, among the conse-
quences being sclerosis and lack of sensitivity.20 Secondary 
dentin, occlusion of open dentin tubules, pulpal retreat and 
other natural tooth protective measures have slowly adapted to 
the noxious stimuli, thereby minimizing symptoms and main-
taining pulpal integrity.20  
THE PREVALENCE AND AFFECTED TEETH 
 The prevalence of cervical wear has been reported to vary 
between 5-85%.10 Only a few studies described the prevalence 
of cervical wear alone and as investigation methods and popu-
lation clusters vary, it is very difficult to compare the results 
obtained from different authors. Recent studies found a preva-
lence ranging from 11.4% to 62.2%.13,19,21-25  
 Controversy exists regarding the distribution of NCCL 
within dentition. A recent study reported mandibular premolars 
to have the highest odds ratio for developing wedge shaped 
defects, followed by maxillary premolars. On the other hand, 
compared to maxillary canines, mandibular canines proved to 
have a much lower odds ratio of incurring abfractions.26 
Another epidemiological evaluation reinforced these findings, 
reporting that the  most commonly affected teeth were mandi-
bular premolars, having also the highest percentage of high 
severity lesions, and among them, first premolars were most 
frequently affected (34.2%), followed by second premolars.22 
Telles et al19 also found a higher prevalence of the lesions 
among mandibular teeth. Other studies20,25 however reported 
maxillary teeth to be more frequently affected. 
 One more common finding is the fact that prevalence and 
severity of NCCL appears to increase with age, a hypotheses 
supported by the majority of studies evaluating a large number 
of subjects.19,20,24-29  
ETIOLOGY 
 A number of theories regarding the etiological mechanism 
have developed over time. In the 19th century, the etiology of 
tooth wear in the absence of caries, including NCCL, was un-
explainable, and the lesions were not categorized.11 In 1907, 
Miller30 proposed three specific categories of tooth wear –
erosion, abrasion, attrition – suggesting also their possible etiol-
ogy, which represents the current scientific classification for 
tooth wear. NCCL were first classified according to their sup-
posed origin: erosion or abrasion. 
 Grippo31 introduced later the term “abfraction”, to refer to 
the pathological loss of dental hard tissue caused by biome-

chanical forces. Abfraction represents the mechanical flexure 
theory, according to which tooth bending phenomena due to 
parallel or oblique occlusal force components, occurring during 
parafunctions as well as during normal function, create flexural 
stress in the cervical area with chipping away of the hard tis-
sues.3,11,31,32 Tensile stress resulting from oblique occlusal 
forces was found to be the principal factor responsible for the 
disruption of the bonds between the hydroxyapatite crystals and 
the separation of the enamel from the dentin, even if repeated 
compressive forces acting together with tensile stresses are also 
considered to cause microfracture, fatigue, flexure, and defor-
mation of the tooth structure.5,6,9,10,33-35 This hypothesis was 
supported and reinforced also later by engineering studies.36-42 
Despite the hypothesis of abfraction having a fundamental role 
in the initiation of the process,8,10 clinical studies13,43 suggested 
that occlusal loading may not always be the primary factor in 
the formation of noncarious cervical lesions. A review of more 
recent literature reveals an important number of clinical inves-
tigations showing a strong correlation between bruxism, para-
functions and NCCL.20,23,24,29,44-48 Furthermore, although engi-
neering studies were also questioned regarding their accurate 
reproduction of tooth environment,4,49 more recent tests, like 
dynamic finite element analysis38,40 also provided evidence in 
favor of the abfraction theory. In summary, the literature sup-
ports a constant implication of occlusal stress, although rather 
in association with other factors like erosion/abrasion, than 
alone. Therefore, the etiology of these lesions is still controver-
sial, with older studies pointing out either one or the other me-
chanism, while more recent studies recognize the multifactorial 
etiology. Therefore, there is an absence of conclusive evidence 
to support exclusively one etiology.2-7,10,12,15 An important 
finding regarding the etiological mechanism of tooth wear in 
general is the enhanced effect of causal factors as a 
consequence of their interaction. Thus, abrasion resulting from 
toothbrushing or dietary habits is greater if there is a previous 
and recent exposure of the teeth to acidic challenge such as 
dietary or gastric acid.2,32,50,51 The theory of stress corrosion 
considers also a combined action of occlusal stress and acid 
environment to be more harmful than either factor acting alone, 
in the development of cervical tooth loss.8,9,32   
 Controversy exists also regarding the terminology for the 
mechanisms involved in the etiology of tooth surface loss. 
While the majority of the literature refers to tooth wear etiology 
as erosion/abrasion/attrition or abfraction, the correct definition 
of the physical and chemical processes occurring on tooth surface 
is a source of confusion. In 2004, Grippo et al32 suggested a 
modification of terminology by replacing the term “erosion” with 
“corrosion” and  by  defining  abrasion and  attrition as “friction”.  
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Table 2. Risk factors of NCCL. 
_______________________________________________________________________________________________________________________________________________________________________________________________________________ 

Age  Prevalence and severity of lesions increases with age.20,22,24-26,28,29,61 Progression rate of erosion is reported also to be greater 
   in older people.51,68  
Factors that increase lateral Wear facets, inlay restorations and occlusal cavities, altered tooth position;10,13,19,20,26,44,57,60 group function in lateral 
   and compressive forces movements and Class I Angle occlusion20,44 or increased occlusal contact area;25 faceting, clicking joints, occlusal 
  splints;24 parafunctional habits, bruxism.20,23,24,29,44,45,47,48  
Abrasive factors Incorrect toothbrushing habits (force and horizontal brushing technique), incorrect hygiene habits (toothbrushing  
  immediately after ingestion of acidic foods/beverages),15,23,25,60,61 prominent position of the tooth  in the arch that leaves it  
  prone to excessive forces from toothbrushing, adjacent teeth with similar lesions.15  
Erosive factors Dietary habits like in patients with vegetarian diets and those who reported consuming citrus fruits, soft drinks, alcohol,  
  yogurt and vitamin C drinks18,23,24,28 (exogen erosion) or acidic medication;23 erosive tooth substance loss on occlusal or  
  palatal surfaces (smooth silky glazed appearance of the E, grooving on occlusal surfaces) are indicators for existing acidic  
  challenge.1 Loss of salivary protection caused by work- and sports-related dehydration, drugs and medications and certain  
  medical conditions.105 Bulimic or alcoholic patients,  gastro-esophageal disease (intrinsic erosion).32,68,105  
Individual variations Oral and dental anatomy, gingival recession, number of teeth and their mobility,29 periodontal status or phenotype;7 saliva  
  properties (amount, flow capacity, buffering capacity),23,51,81 crevicular fluid.32 
_______________________________________________________________________________________________________________________________________________________________________________________________________________ 

 
Nevertheless, recent reviews employ the traditional terms. 
 As a conclusion, the development of NCCL is supposed to 
be the consequence of a synergistic action of five etiological 
mechanisms (Table 1). In addition to the most known three 
theories, two other original causes have been described but 
somehow less investigated: the “stress corrosion theory” and 
the “piezoelectric effect theory”.10,32,52 
 
THE PREVENTIVE APPROACH   
 Several anthropologic studies have been undertaken to 
clarify the physiological extent of tooth wear in general. It is 
interesting to notice that the anthropologic point of view 
supports the pathologic nature of NCCL in particular, which 
have not been observed within ancient populations and 
therefore should be viewed as “modern-day” pathology.55 

Therefore, no level of the lesion should be considered 
acceptable and ignored, and preventive or restorative measures 
should always be implemented,56 although with different 
protocols with respect to age, severity of the lesion, risk factors 
and etiological factors implicated. 
 The need of changing the approach regarding NCCL is 
especially important for incipient lesions, because the early 
detection of NCCL is the best indication for preventive therapy 
as an alternative to the restorative approach. Three aspects of 
preventive therapy should be considered:  

1. Risk assessment of patients and prevention of develop-
ment of NCCL lesions by correcting habits and 
eliminating possible causes; 

2. Early detection and management of incipient lesions; 
3. Management of patients already presenting advanced 

NCCL lesions.  
 The objectives of the preventive treatment are to prevent the 
progression of incipient lesions or the development of new ones 
and to assure the longevity of restorations in restored lesions, as 
early failures of these restorations have often been reported in 
the literature probably due to the same factors which originally 
caused the lesions.3,20,39   
 Although there is no consensus regarding the etiology, 
clinical evaluations of large number of subjects have revealed 
some factors more frequently associated with the occurrence of 
NCCL. They could serve for the risk assessment of the patient, 
by suggesting a higher probability of developing such lesions. 
Studies have reported the preponderant presence of para-
functional habits and bruxism,20,24,29,44-47,57 or abrasive and ero-

sive18,23,58 factors as well as biological individual variations,7,47,59 
which predispose to the development of such lesions (Table 2). It 
is important to notice that the majority of these studies could not 
totally exclude one factor or another, pointing into the direction 
of a multifactorial etiology of NCCL.15,18,24,45,47,60   
 A frequent implication of occlusal factors has been 
reported,20,44,57 even though their positive correlation with 
NCCL or the predictable value of occlusion could not always 
be established.15,28,43 A finite element analysis study39 identified 
loading direction as a major factor contributing to restoration 
failure, and showed that oblique-oriented forces induce tensile 
stresses on the cervical margin, exceeding the strength of the 
material and the adhesive forces. Several clinical trials found 
generators for oblique loading such as altered tooth position26 
and group function,20,24,29,44 as well as parafunctional habits 
indicated by wear facets13,19,20,23,24,44,48,60 and bruxism,19,20,29,45 to 
be associated with NCCL. Nevertheless, it should be kept in 
mind that available tests revealed only an association of occlusal 
loading factors and noncarious cervical lesions, which may not 
necessarily support a causal relationship. Other types of clinical 
investigations, such as observational long-term studies, would be 
necessary to confirm the occlusal etiology theory.   
 Prevalence, severity and progression rate of NCCL were 
found to increase with age.20,22,24-26,28,29 This could be explained 
by the extended exposure to etiological factors, the increased 
occurrence of gingival recession and bone loss with more root 
surface and cementum exposure raising the risk of cervical 
lesions, the diminished quantity and quality of saliva and the 
compositional and microstructural changes of enamel and 
dentin.20  
 
THE PREVENTIVE PROTOCOL
 
 Previous research in NCCL focused mainly on etiology and 
restoration options, with no clear guidelines to a preventive 
approach. This article proposes a preventive concept based on 
the hypothesis of a multifactorial etiology of such lesions. 
Given the confusing multitude of restorative options and the 
uncertain durability of their results, a global treatment strategy 
for NCCL is needed, taking into consideration also the etiology 
and long-term management of such lesions.   
 The available knowledge on NCCL today allows for the 
elaboration of a non-restorative, more conservative manage-
ment, as an alternative to the restorative approach. The slower 
progression rate in  young  people,61 the  high  capacity  of self- 
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defense by producing sclerotic dentin, and the lack of evidence 
for tooth weakening in the absence of a restoration62 could 
possibly support a “wait and see” philosophy. As suggested for 
the management of erosion, restoration could be postponed in 
the absence of esthetic demands, sensitivity or threat to the 
integrity of the tooth.63 Restoration should not always be the 
first treatment choice; although there still remains to be 
established up to which extent prevention could replace 
restoration.  
 Early diagnosis may stop the progression of such lesions, if 
etiological factors are controlled, a close recall and monitoring 
is undertaken, and patients comply with the recommendations. 
 The risk assessment evaluates the risk of a patient to 
develop NCCL over time and it is a part of the general 
examination. Practitioners should be aware of the possible 
causes of such lesions and associated risk factors (Table 2) and 
search for signs of their presence in every patient to treat. This 
approach is especially important in young patients presenting 
premature signs of tooth wear not in accordance with their age 
and where etiological factors are present which could lead over 
time to the development of NCCL.  
 
EARLY DETECTION AND TREATMENT OF INCIPIENT NCCL
 
 In some cases where lesions are small and just start to 
develop, restoration is not the most appropriate strategy, due to 
the uncertain clinical longevity. In an in vivo study,20 the 
correlation between age and depth of lesions led to the 
conclusion that NCCL progression is a slow process. An in 
vitro study62 concluded that the presence of NCCL on extracted 
teeth does not negatively affect their fracture resistance, and 
that restoration does not result in an increase of fracture 
resistance, despite the belief of strengthening the remaining 
tooth structure by restoring the defect.56 Thus, in small lesions, 
preventive measures together with a causal therapy and a close 
monitoring of the patient are the strategy of choice. The same is 
true for lesions which do not cause any esthetic or functional 
problems, lesions without sensitivity or which do not com-
promise the integrity of the tooth. As the clinical effectiveness 
of Class V restorations seems to be controversial, the 
elimination of the causes, instead, might be more beneficial in 
the long-term.   
 The preventive approach in patients already presenting 
advanced lesions is more complex. Beside the restorative 
therapy of the advanced lesions, elimination of causes should 
always be considered to assure stability and longevity. Local 
preventive measures like professional application of fluorides 
and educating the patient is crucial for preventing the 
development of new lesions. 
 
The strategy in detail is as follows: 
 
1. Elimination of local or general etiological factors.  
2. Enhancement of resistance against acid attack.  
3. Brushing with desensitizing and fluoride containing 

dentifrices, daily use of fluoride rinse, fluoride gels, soft 
toothbrush.  

4. Professional application of a fluoride varnish, desensitizer 
(potassium oxalate, arginine-calcium carbonate or other 
tubule-occluding agents) or of an adhesive coating.   

5. Close monitoring of the patient. 
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6. Elimination of possible causal factors by providing 

instructions for correct oral hygiene techniques, dietary 
counseling, treating of general disorders such as gastric 
reflux, bulimia, anorexia and correcting parafunctions and 
occlusal habits. The fabrication of an occlusal guard is a 
reasonable protective measure in case of high occlusal 
stress, but there is still a controversy about the need for 
occlusal equilibration on teeth with NCCL.12 Occlusal 
adjustment is suggested by the frequent association of 
NCCL with functional stresses, especially with oblique 
forces leading to tensile stress at the cervical region.10 
Nevertheless, very few clinical investigations64 exist to 
confirm the positive effect of occlusal therapy, and a recent 
review12 reported the ineffectiveness of this measure in 
prolonging the longevity of cervical restorations. The 
uncertainty of occlusion as an etiological mechanism of 
NCCL or a predictability factor28 constitutes also a 
contraindication for performing “preventive” invasive 
occlusal therapy.43 This is substantiated by study results45 
showing that the presence of occlusal pathology does not 
always lead to the development of NCCL, even if a positive 
association may exist. It might be concluded that the 
presence of NCCL alone should not constitute a 
recommendation for indiscriminate occlusal adjustment and 
further clinical investigations are needed to confirm this 
hypothesis. Dietary counseling should address the uptake 
frequency of acidic containing foods and beverages, the 
ingestion habits, as well as the type of foods with a 
buffering capacity. Thus, the use of a straw for acidic 
beverages as well as drinking milk or eating a piece of 
cheese shortly afterwards should be encouraged in young 
people for whom lifestyle changes would be particularly 
difficult to achieve.50   

7. Local chemical preventive measures (educating the patient 
for correct toothbrushing and regular applications of topical 
fluorides and professional application of fluoride products 
and/or adhesive coatings) for enhancing resistance of tooth 
structures to erosion and abrasion.  

8. Regular monitoring of the patient. The recall interval should 
vary upon age, as the progression rate of erosive/abrasive 
lesions was found to be higher in older people.51 It is known 
that the evolution of NCCL is generally a slow process, but 
no specific progression rates for NCCL were given in the 
literature. Therefore, an individual monitoring protocol has 
to be established, by assessing the severity of the present 
lesions, the age and the existing etiological and risk factors. 
For patients particularly exposed to intrinsic or extrinsic 
acids or presenting a rapid progression, the measurement 
procedure should be repeated at 6-month intervals, but for 
most other cases, annually is acceptable.67 The progression 
can be assessed clinically by measuring the width and 
length of the lesion with a graded probe, and also by 
comparatively examining photographs.  

 
RECOMMENDATIONS FOR PATIENTS PRESENTING NCCL
1. Use a soft toothbrush and low abrasion fluoridated tooth-

paste (around 1100 pm F) or a calcium containing 
toothpaste.50,63,68,69 Avoid toothpaste and mouthrinse with low 
pH.50 In case of softened enamel, power or sonic toothbrushes 
may lead to significantly higher loss of substance.70 
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2. Avoid toothbrushing immediately after an erosive challenge 

in order to preserve the salivary pellicle.68,71-73 Brushing is 
recommended prior to rather than after the erosive chal-
lenge.74-76 Instead, use a fluoride containing mouthrinse or an 
iron containing mouthrinse77 after the erosive challenge.50,68 

3. Gently apply concentrated topical fluoride without dis-
turbing the protective pellicle of the tooth surface.68  

4. Professional application of fluoride varnishes. Repeated 
application is necessary, due to temporary protection.63,78 

5. Adhesive systems may protect dentin from erosion and 
abrasion for a limited period of time.63,79,80 

6. Use of sugar-free chewing gum or non-acidic saliva 
stimulating products. Sugar free chewing gum and even 
fluoride containing or carbamide containing gum are 
advised in order to increase salivary flow, knowing that 
saliva is an important protective factor through the pellicle 
formation and the buffering capacity.50,63,68,73,76,81 Stimu-
lating salivary flow has been shown in vitro to reduce 
abrasion/erosion82 and it might also be a treatment for 
patients with symptomatic reflux, by helping to reduce 
postprandial esophageal acid exposure.68  

7. In case of hypersensitivity, use a toothpaste containing 
fluoride and desensitizers, and professional application of 
adhesive coating/desensitizers/fluoride varnish. 

 
LOCAL PREVENTIVE MEASURES   
 The presumed erosive and abrasive nature of NCCL might 
support the introduction of local preventive measures. As a 
consequence of erosive challenges, tooth substance was 
reported to exhibit a change in microhardness and a higher 
susceptibility to substance loss by a subsequent abrasive 
challenge.59 Therefore, in vitro and in situ evaluations have 
measured the effect of different products applied to the altered 
tooth surfaces. Fluoride products, calcium containing tooth-
pastes, iron containing mouthrinses and adhesive coatings were 
tested in vitro and in situ for their protective effect against 
erosive-abrasive tooth substance loss. 
 
FLUORIDES 
 The most efficient long-term strategy seems to be a daily 
repeated application of fluoride products, this being achieved 
mainly with products used at home.68,83 Therefore, patient 
education and compliance becomes a very important part of the 
preventive strategy. Generally, toothpastes provide fluoride on 
a regular basis and in vitro studies report an anti erosive/ 
abrasive effectiveness.74,83,84 Apart from fluoridated toothpaste 
and mouthrinse,83 patients with NCCL should regularly apply 
fluoride gels, as their protective effect seems also to be 
greater.85 In vitro and in situ studies suggest that a combination 
of different fluoride products used regularly by the patient may 
significantly reduce erosion.83 Nevertheless, there are some 
discrepancies regarding the protective effectiveness against 
abrasion or attrition, with some studies showing no protection 
against the abrasive challenge or reporting even an increase of 
the amount of wear86,87 probably due to imperfections of 
laboratory conditions or the highly acidic formula of the 
employed product.  
 A preventive approach aiming to reduce the contact of the 
tooth tissues with the erosive agents may pose some difficulties 
due  to  patient  compliance.  In  case  of  erosion due to  intrinsic 
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factors, diseases are often difficult to control. Therefore, the use 
of professional preventive measures was suggested as part of 
the preventive strategy.88,89 Beside the known caries protective 
properties, fluoride products have been proposed as a protective 
measure against erosion/abrasion. Fluoride has a dynamic 
implication in the remineralization-dissolution process around 
tooth surface, suggesting thereby a possible interference with 
the erosion mechanism, described as a dissolution and outflow 
of ions towards tooth surface.59    
 Professional applications are also necessary as high 
concentrations of fluorides are needed to achieve a good 
protective effect.89 Concentrated gels and varnishes are the 
options. Beside the remineralizing effect of fluoride on the 
erosion lesions, the varnish is expected to provide mechanical 
protection of the tooth surface against acid diffusion and 
reduction of hypersensitivity.78,87,91,92 As long as they remain 
attached to the tooth surface, fluoride varnishes may be more 
effective than solutions and gels in prevention of erosive 
defects due to their better capability to adhere to the tooth 
surface and create a calcium fluoride reservoir, although they 
present the shortcomings of short term effectiveness and 
therefore the need for repeated applications in multiple layers.78 
However, further clinical investigation is required to understand 
the role of fluoride in protecting mineralized tissues from such 
processes.35,50,93  
ADHESIVE COATINGS 
 In vitro79 and later in vivo80 tests found dentin sealing with 
resin based adhesives to be an effective strategy against 
erosive/abrasive tooth wear as well. Compared to unsealed 
surfaces, coated dentin exhibited less substance loss after 
erosive and abrasive challenge.94 Resin-based adhesives were 
shown to be more efficient against further substance loss in 
comparison to fluoride mouthrinses in an in vitro study.94 
Nevertheless, they need frequent reapplication due to their low 
wear resistance. Some tested products are Seal and Protecta 
79,80,94 and Optibond Solo.b,79,80 Seal and Protect, a self-
adhesive, light-curing, translucent sealing material is designed 
to prevent the development and progression of wedge-shaped 
lesions by producing a hard coat increasing the resistance of 
cervical areas against abrasive and erosive forces. It is 
specifically designed to protect exposed dentin, similar to pit 
and fissure sealants. 
 
OTHER PRODUCTS  
 Another type of topical preventive measures includes 
calcium and phosphate based remineralization systems like 
casein phosphopeptide-amorphous calcium phosphate (CPP-
ACP) nanocomplexes. Calcium-containing sodium bicarbonate 
based toothpastes, chewing gums and mouthrinses were tested 
and reported to be even more efficient than toothpastes 
containing only fluoride.96-98 Most of the investigations found 
these products able to harden enamel surface by delivering 
minerals and to reduce surface roughness, recommending these 
products also for erosive/ abrasive tooth substance loss.96,99,100-

102 A recent review103 however reported the need for more 
investigation on their long-term effects. Promising results were 
obtained rather by combining this remineralizing system with 
fluoride, as the association with fluoride in the same product 
was shown to be more effective in remineralizing  enamel, than  
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either product alone.102 The synergistic effect of CPP-ACP and 
fluoride may result from the formation of CPP-stabilized 
amorphous calcium fluoride phosphate resulting in the 
increased incorporation of fluoride ions into plaque, together 
with increased concentrations of bioavailable calcium and 
phosphate ions.102  
 

Conclusions 
 
 The etiology of NCCL is currently considered to be rather 
multifactorial, as clinical investigations have found multiple 
factors associated with this type of lesions and due to the lack 
of evidence to support exclusively one or another factor. No 
clinical research exists with respect to the prevention of NCCL 
and long-term clinical evaluations of the proposed preventive 
measures are needed. The possible erosive or abrasive nature of 
the lesion and the difficult-to-control etiology may justify 
professional applications of topical fluorides (especially 
fluoride varnishes) or of adhesive systems of general use or 
specially conceived products (e.g. Seal and Protect) and the 
home use of different fluoride or calcium containing products. 
Their protective effect against erosion/abrasion could be 
confirmed in several laboratory and in situ studies, but the 
effectiveness and optimum application frequency still need to 
be established in clinical trials. Additionally, calcium- and 
phosphate-based remineralization systems obtained promising 
results, which however, also need further clinical confirmation.  
 Progression rate of NCCL, generally slow, represents 
important information which has to be measured in the future 
on an individual level, in order to establish an optimized recall 
interval for patients at risk of developing such lesions. 
 As restorative options for NCCL are still not satisfying 
regarding esthetics and longevity, prevention should take the 
leading role within the management strategy of NCCL. Early 
detection and management of incipient lesions become of 
primary importance to avoid premature non-carious destruction 
of teeth.    
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