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ABSTRACT 

 The aim of this work is to have a complete picture of dental wear, defining it properly, 

understanding how it occurs and its consequences, as well as reviewing the different methods 

to measure it, the existing preventive measures and treatment options. The topic was 

considered relevant due to the high prevalence of the condition, especially increasing in 

children, and the lack of clear management protocol. For that purpose, a systematic literature 

review of scientific publications was carried out. 

 Dental wear is divided in three types: attrition, erosion and abrasion. Abfraction can 

be added but is not recognized universally as a different type. Each one has different causes 

including parafunctional disorders for attrition, intrinsic or extrinsic acid exposure for erosion, 

and foreign bodies, such as abrasive toothpastes, for abrasion. The consequences on dentition 

are therefore different for each, leading to different recognizable patterns. It explains the 

complexity of defining a uniform way to measure wear: many indexes have been developed 

and employed through time until this day, with the BEWE being the easiest one to use and the 

TWES offering good perspectives for the future. The latter seems to be the most complete 

until now. As for the management, it seems all the preventive measures developed until now 

lack evidence about their efficiency even though they are the preferred option. For now, 

counselling and monitoring seem to be the key to handle wear. As for restorative treatments, 

they should be delayed as long as possible but in advanced cases, they are the best alternative. 

Ceramic ones remain the first option, but composite resin has known improvements in its 

manufacturing and technique which makes it more used today than it was before. Further 

studies are still needed regarding its durability. 
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RESUMEN 

 El objetivo de este trabajo es obtener una visión completa del desgaste dental, 

abarcando su definición, causa y consecuencias, revisando los diferentes métodos, las 

medidas preventivas existentes y las opciones de tratamiento. El tema se considera relevante 

debido a la alta prevalencia de la condición, especialmente en los niños, y a la falta de un 

protocolo de manejo claro. Con este fin, se llevó a cabo una revisión sistemática de 

publicaciones científicas. 

 El desgaste dental se divide en tres tipos: atrición, erosión y abrasión. Abfracción se 

puede agregar, pero no se reconoce universalmente como un tipo diferente. Cada uno tiene 

diferentes causas: trastornos parafuncionales para la atrición, exposición intrínseca o 

extrínseca al ácido para la erosión, y cuerpos extraños, como pastas dentales abrasivas, para 

la abrasión. Por lo tanto, las consecuencias sobre la dentición son diferentes para cada uno, 

dando lugar a diferentes patrones reconocibles. Esto explica la complejidad de tener una 

medida universal del desgaste: muchos índices se han desarrollado y empleado a través de los 

años hasta nuestros días, con el BEWE que es el más sencillo de utilizar y el TWES que ofrece 

buenas perspectivas para el futuro. Este último parece ser el más completo hasta la fecha. En 

cuanto al manejo, las medidas preventivas siempre son la mejor opción a pesar de que exista 

poca evidencia científica sobre su eficacia. Por ahora, el asesoramiento y el seguimiento 

parecen ser la clave para manejar el desgaste. Y los tratamientos restauradores deben 

retrasarse tanto como sea posible, pero en casos avanzados, son la mejor alternativa. Las de 

cerámica siguen siendo la primera opción, pero la resina compuesta se ha mejorado en cuanto 
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a su fabricación y técnica; por eso, se utiliza más que antes, aunque más estudios sobre su 

durabilidad son necesarias.  
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INTRODUCTION 

In dentistry, many very different types of diseases are seen every day, but one has caught the 

attention in the past few years because of its growing rate in children and young patients: 

dental wear. 

Dental Wear, also often referred to as Tooth Surface Loss (TSL), could be described as the non-

carious loss of tooth tissue. It is the result of a multifactorial process engaging the loss of 

enamel and possibly dentine, which impacts the tooth survival and the patient’s oral health. 

(1,2) It is actually difficult to draw the line between pathological and physiological dental wear 

as the process is supposed to be physiological. The accepted amount of vertical loss of enamel 

each year is from 20 to 38µm and it could be considered pathological if the wear rate is 

abnormally high for the patient’s age or if it threatens the tooth prognosis. (1,3) Therefore, its 

prevalence increases with age and is normally more frequently found in elder patients. But 

when it becomes pathological, it has severe consequences no matter the age and there’s an 

alarming situation that has been observed in the younger population, first in 1993 with the 

Children’s Dental Health survey where children under 5 years old showed signs of abnormal 

erosion, especially in those who consumed carbonated drinks. Almost half of them had their 

primary dentition affected. (4) 

With time, it has become a disease commonly seen in the dental office, particularly with the 

current lifestyle and diet adopted by society. However, it seems it is a condition too 

overlooked or unknown by patients, yet it often requires intervention from the dentist, either 

in terms of oral advice or invasive treatments. Moreover, patients often come to the dentist 

only when the aesthetics has been affected enough or when it has become symptomatic with 
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pain, hypersensitivity, functional issues or great loss of structure, which imply more aggressive 

treatments than if caught early. 

It should be noted that wear can affect dental tissue but also the surface of restorative 

materials. (5) These latter can indeed be subject to the phenomenon but can actually cause it 

as well: some materials chosen for restorative purposes will be sensitive to factors causing 

wear while others can in fact cause damage themselves to natural dentition. It is of upmost 

relevance that the dentist accordingly makes the right material choice in those patients. Seghi 

et al suggest to choose a material that has a similar hardness to the natural enamel to obtain 

a prognosis that is as comparable as possible to natural dentition. (6) 

Therefore, it is important to inform and educate the population on this matter so individuals 

can go consult their dentist as soon as possible and avoid potential complications in the future: 

it is then essential to give a proper training to the dentist so he can diagnose the condition 

early, even if the patient doesn’t complain about anything in particular when arriving in the 

office.  

Knowing the different ways to measure dental wear and which is best and more adapted to 

each patient will allow to establish the appropriate treatment plan; indeed, the guidelines for 

dealing with this phenomenon vary a lot according to many different criteria such as the 

patient’s compliance, his age, the state of evolution of the disease, economics, the aetiology... 

and the evolution is very variable from a patient to another. The diagnosis is usually done 

thanks to the clinical findings but as tooth wear seems to be influenced by more than one 

factor, a simple visual exploration is not that accurate nor enough. It could also be added that 

the evaluation – hence also the related decision concerning the treatment – would be very 
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subjective according to the practitioner who performs it, based on one’s personal and 

professional experience. Numerous studies have been made in order to come up with the best 

way to diagnose, grade and monitor dental wear but they are not all based on the same 

criteria; some focus on the aetiology while some omit it, some take the age into account and 

others don’t. The existence of that many diagnostic methods without having an universally 

accepted one make it hard to gather clear information about the current status of the dental 

wear in the population; this complicates even more the finding of the most adapted 

preventive and therapeutic measures. (7) Many indicators and indexes have been developed 

through time to allow to score dental wear. One of the first notable one is Eccles, who first 

gave a broad classification according to the early, small or advanced stage of erosion without 

defined selection criteria for each category. He then included the notion of severity and 

location in 1979 and even if the classification had its drawbacks, he paved the way for others 

who based their indices on his. (7) An overview of the most acceptable ones could be an 

approach to reach the ideal guidelines. 

Understanding the pathophysiology of dental wear enables the selection of the best dental 

materials and techniques for a possible restauration of the mouth’s integrity and functionality. 

The treatment options can vary a lot from a simple care to full mouth rehabilitation with 

crowns so not correctly identifying the wear condition could worsen the initial situation and 

create mistrust from the patient towards his/her dentist. It is important to stay up to date 

about the current treatment strategies and the modern approach with the constant evolution 

of technologies and researches to offer the best options to the patient. 
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And identifying a patient potentially susceptible to suffer pathological dental wear can actually 

change the outcome and avoid future complications, by giving the proper advice about some 

bad habits or perform small dental procedures before the occurrence of a problem. (8) 

Hence, dealing with dental wear is very complex and requires meticulous study and work. 

With better knowledge, the dentist would be able to give better information and advice to the 

patients, make early diagnoses and perform preventive treatments instead of invasive ones. 
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OBJECTIVES 

The main objective: 

1. Describe dental wear and its oral implications 

Secondary objectives: 

2. Examine its different aetiologies 

3. Review the methods to measure it 

4. Describe the management and treatment options for dental wear 

 

METHODOLOGY 

A systematic literature review was conducted out to select articles from scientific publications 

dealing with the theme of dental wear, how to measure, prevent and treat it. 

▪ Online databases were used: PubMed, Medline, Wiley Online Library 

▪ Key words used: tooth wear, dental wear, diagnosis, measure, prevention, treatment, 

prevalence, erosion, attrition, abrasion, abfraction, diagnosis evolution, perimylolysis 

lesion, index, evaluation system, FDI criteria, USPHS criteria, intra-oral scanner, 

restoration, ceramic, zirconia, LDS, composite resin, direct, indirect. 

▪ The research was limited at a maximum of 15 years old publications. 

▪ Based on the content of the abstract, an overlook of the construction of the discussion 

and the conclusion of numerous publications, 53 articles were considered inherent to 

the topic and were consequently saved to write the following discussion. 
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DISCUSSION 

 

I. Dental Wear: Generalities 
 

a. Classification of Dental Wear 

It is usually subdivided in 3 types of processes: Attrition, Abrasion and Erosion. There’s a 

fourth one, abfraction, which is debatable nowadays; some authors add it into the 

classification, but it is not yet universally accepted as a type of dental wear on its own. (1,2) 

 

Attrition is defined as the “wear of dental hard tissue as a result of tooth-to-tooth contact 

with no foreign substance intervening”. (2)  

Erosion is characterized as the “loss of tooth tissue by chemical dissolution of enamel or 

dentine by the action of non-bacterial acids from dietary or gastric sources”. (2) 

Abrasion is described as the “mechanical wear of dental hard tissue not involving tooth-to-

tooth contact” (2), caused by other materials. 

Abfraction is known as “tooth wear located in the cervical area caused by flexural forces 

during function and parafunction”. (1) In the literature, they can be referred as to “cervical 

stress lesions”. (6) 

Thus, trauma, bacteria and developmental disorders are not included in TSL. (3,6)  
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b. Aetiology 

 The cause of dental wear is frequently multifactorial, explaining how necessary it is to 

identify the main cause as all the contributing or damaging factors that are present to have a 

global apprehension of the situation. It is thought to be the result of the interactions of 

attrition, erosion and abrasion combined, often with a predominating one. (1,5) One of the 

most important interaction observed was the initiation of dental abrasion by erosive damage. 

(6) 

 

1. Attrition 

 The presence of a physiological wear that worsens with age can actually turn into a 

pathological one, secondarily to a parafunctional habit for example. (1) 

The diagnosis of a parafunction can in fact be complicated, as sometimes patients are not even 

aware of their predicament: it appears only half of these patients are aware of their condition. 

(1) The most common one is bruxism, being described as “the grinding or clenching of teeth 

at other times than for the mastication of food”, even though there is no universally accepted 

definition. (9) The occlusal loads produced by bruxism can be six times greater than the ones 

created during normal mastication (9), explaining the importance of trying to understand how 

it occurs.  
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a. Main Theories 

 There are actually a few main theories thought to explain attrition, like the functional 

theory saying dental wear is created by a prolonged teeth contact in patients with extensive 

envelope of function. (10) Kim et al compared groups of subjects with normal pattern of 

mastication versus subjects with a “grinding-chewing” pattern of mastication, finding the 

latter had a significant increase in dental wear. It also should be noted the study was made in 

young patients, so it could be expected that the difference would only increase with age. (10) 

The other one relates to the central nervous system, being stimulated. It can manifest as 

awake bruxism and nocturnal bruxism. The origin of awake bruxism is not-well understood 

but anxiety and psychological stress are known to  be risk factors. As for nocturnal bruxism,  it 

has been classified as a sleep-related movement disorder caused by micro-arousals occurring 

in the brain stem. (10) 

 

b. Influencing factors 

 There are also contributing factors, capable of increasing the TSL caused by attrition. 

Ecstasy is a very popular drug – with almost 1.5% of users – and one of its side effect is bruxism, 

associated to xerostomia, lasting around six to eight hours. In a study done by Milosevic et al, 

60% of users showed TSL versus 11% in non-users and 89% of users reported tooth grinding. 

(10) Selective 5-hydroxytryptamine Reuptake Inhibitors (SSRIs) are the most commonly used 

antidepressants for anxiety and depression and it has been suggested recently that they could 

cause bruxism, especially in patients who begin treatment. (10) 
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Another theory was mentioned stating that a decreased number of occluding teeth, especially 

posterior ones, could increase the risk of dental wear but until now, to the studies conducted 

have shown too much discrepancies and contradictory results, so there is not enough valid 

data to include it in one of the possible reason of dental attrition. (1,10) 

 

2. Erosion 

 Erosion takes place when the oral cavity pH has reached the critical threshold of 5-5.5 

and dental hard tissue starts being demineralized. (1) 

Erosion is often differentiated according to the aetiological agent, being intrinsic or extrinsic. 

 

a. Extrinsic Erosion 

 Acidic foods and drinks participate in erosive wear such as fresh fruits – containing 

citric acid or malic acid especially –, carbonated drinks, juices, pickles, vinegar and herbal tea, 

proven to have a strong link with erosion. (1,2,4) To determine the erosive potential of 

beverages, the measurement of the total acidity of the drink is a better indicator than its pH. 

Some medications as salicylic acid, iron tonics or chewable vitamin C are a source of erosion 

as well. (1) 

It has also been observed in some jobs due exposure at work, as employees in the wine testing 

field or in the manufacturing of battery acid, where people are exposed to corrosive or acidic 

fumes. (1,3) Erosion induced by industrial acids was shown to lead to severe dental attrition. 
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(6) It was suggested that swimmers in pools with low pH could also be victim of erosive wear, 

because of the presence of chlorine. (3,4) 

As for chronic alcoholism, it can actually be both extrinsic and intrinsic but extrinsically, it is 

an acid being consumed. (1) 

 

b. Intrinsic Erosion 

 Intrinsic erosion occurs when the gastric content reaches the mouth, which is a result 

of voluntary or involuntary actions. (1) 

Vomiting can come from both in cases of pregnancy, side effect from medications, alcoholism 

creating regurgitation, vomiting and gastritis, alimentary tract disorders and psychosomatic 

disorders, such as eating ones. (1) 

The involuntary regurgitation can come from pregnancy, gastro-intestinal disorders, gastro-

oesophageal reflux disease (GORD), rumination or vomiting hiatus hernia. 

The GORD comes from the weakening of the lower oesophageal sphincter causing the 

stomach gastric content to go back up to the oesophagus and on patients presenting localized 

anterior tooth wear, 50% declared experiencing gastric reflux. It is nowadays considered a 

condition more commonly found in children and adolescents. The acid content is actually 

highly erosive to teeth, with its pH being 2 and the palatal surfaces can be particularly affected 

when continuously exposed to this gastric content. (1) The case of rumination is particular as 

it affects mainly patients with mental disabilities. It relates GORD with the regurgitated food 
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being chewed and swallowed again. But this condition is not well-comprehended and the 

association with erosion has not been exactly established. (1) 

The voluntary regurgitation has been a more observed condition recently because of the 

increase of eating disorders including bulimia and anorexia nervosa, with 14 per 100,000 and 

7 per 100,000 individuals in the population respectively. (1) 

 

c. Influencing factors 

 The impact of the erosive factors can be influenced by different parameters such as 

the physiological soft tissue movements, the quality and quantity of the patient’s saliva or the 

tooth anatomy and its position regarding the soft tissues. (2) Patients affected by diseases or 

syndromes can be more prone to erosive wear too, especially if they take medications, like 

asthma inhalers containing steroids. They also could also have a reduced quantity and quality 

of saliva due to salivary glands problems or drugs that decrease salivary flow or reduced motor 

function creating a worse elimination and cleaning of acidic drinks and foods from the oral 

cavity. (1) The behavioural determinant also has a great influence, including style and 

frequency of eating and drinking. For example, if a person has a tendency to keep drinks that 

are acidic a long time in the mouth before swallowing, there’s a longer contact between the 

erosive agent and the teeth, giving more time to start damaging the dental structure. And an 

increased frequency of intakes, even in small quantities, will participate in wearing teeth. (2) 

Recreational drugs such as ecstasy and LSD have proven to be associated to erosive dental 

wear as well. (4) 
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3. Abrasion 

 It appears it can result from the improper dental care at home, related mainly to the 

toothbrushing, implicating a strong force applied combined with the time spent on the tooth 

surface. (1,3) In vitro studies have proven that it was more related to the abrasiveness of the 

toothpaste and that the toothbrush was merely the carrier, which acts as a modifying factor 

but is not a cause of abrasion per se. The force used and the bristles stiffness seem can more 

or less worsen the wear. (11) But in vivo studies are lacking on the matter to give more 

accurate data. 

Inadequate techniques for interproximal cleaning with brushes or toothpicks also participates 

in interproximal surfaces abrasion. (1,3) The presence of bad habits, as nail-biting, pen-

chewing, pipe-smoking or tongue piercings are abrasive agents as well. (1) It has been 

suggested that it could be associated with some jobs like dressmaking, glassblowers, 

musicians, where people tend to hold objects with their teeth or because of the daily exposure 

to particles, grit and dust in some working areas. (1,3) It appears that some foods, like nuts 

and seeds that are included in current healthier diets, could have an abrasive effect, but 

dietary abrasion is being obsolete nowadays because of the soft diet adopted by our modern 

society, in opposite to older times. (1,6) 

It could be also influenced by dental treatments; TSL can be worsened and have an increased 

rate with materials such as ceramic, if unpolished and antagonist to a natural tooth. (1,6) 

Feldspathic porcelain has been used because of its aesthetics for decades, but it actually 

causes excessive abrasion to natural dental structures. An in vitro study has shown zirconia 

could cause a lot of wear as well but only if not well-polished. (6,12) 
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4. Abfraction 

 Being the centre of numerous debates about whether it is a form of dental wear or 

not, the studies are not being highly conclusive about its whole mechanism. Some authors like 

Barlett and Shah say it is the clinical manifestation of erosion, abrasion and attrition combined: 

the erosion would lead to mineral loss, making the tooth surface softer and abrasion and 

attrition help in stimulating dental wear in the cervical area. (1,3) The most commonly 

accepted reason is that abfraction is related to abnormal occlusal loading, with eccentric 

forces being applied. It would cause cusp flexure, which leads to tensile stress and the 

formation of cracks in the tooth structure, especially in the area where the stress is 

concentrated. (3) Nonetheless, it appears all the evidence gathered until now doesn’t seem 

to be enough to state abfraction can be a major aetiology of dental wear per se. (6) 

 

c. Oral Manifestations 

 Because of its multifactorial origin, dental wear can have various clinical 

manifestations. Although one factor could be the main cause, the clinical appearance is 

generally the result of years of deterioration making the diagnosis unclear. (1) 

Generally, dentine sensitivity and impaired function are described. Dentine sensitivity refers 

to the “transient pain in response to chemical, thermal, tactile or osmotic stimuli” and 

generally appears after enamel loss with dentinal exposure (13). They can also present oral 

ulceration, burning mouth syndrome and parotid gland enlargement. (1) 
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As a first approach, the dentist can observe reduced occlusal space, enamel that easily 

fractures and teeth that appear shorter. The enamel fragility makes it thinner, showing the 

underlying dentine and changing the teeth optical properties. (1) 

 

1. Attrition 

 The most affected surfaces are the occlusal and incisal ones, where the opposing 

occluding surfaces of antagonist teeth interrelate. (2) In general, the first ones that are altered 

are cusp tips in a localized pattern and the palatal surfaces of the maxillary anterior teeth 

presenting structural loss and with time, a more generalized flattening is observed. (1) Then 

the lesions look flat, glossy with distinct margins and are hard. (1,3) [Figure 1] 

 

 

 

 

Figure 1: Moderate to severe TSL due to attrition, with flattened incisal surfaces (6) 

There’s actually a clinical correspondence between where and how patients brux their teeth. 

(2) Indeed, if the patient tends to brux in anterior/posterior direction, the lesions will be seen 

in the anterior teeth and if he bruxes laterally, the lesions are generally on the canines. But if 

he has a group function occlusion, lesions on the premolars and molars can be observed. (10) 

The antagonists surfaces that are in contact wear at the same rate, displaying a certain 
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symmetry – although the contacts causing attrition are often in one of the border positions, 

so usually not the ones in occlusion. (1,2) Once the occlusal dentine is exposed and no 

protection is being established from the bruxism, the tooth wear rate accelerates as dentine 

tends to be removed two to five times quicker than enamel. (10) 

In bruxist patients, there will often be complain of jaw fatigue or muscular pain. (10) 

 

2. Erosion 

 The initial lesions are generally not noticed by patients. According to the cause of this 

type of wear, the location and severity can be different. (1) But they first commonly appear as 

“silky-glazed” dull surfaces where some of the usual characteristics, such as perikymata, have 

disappeared. (2) In general, the most affected surfaces are the lingual and buccal ones of the 

maxillary anterior teeth. (2) 

In the case of intrinsic erosion,  palatal surfaces of those teeth are the first areas being affected 

as the buccal mucosa and the tongue protect the rest from acid exposure – although when 

the predicament progresses, these structures are not enough. (1,2) Concave depressions will 

be seen with a thin and translucent enamel. (3) The perimylolysis lesions are the most 

characteristic sign of voluntary regurgitation, found on the palatal surfaces of maxillary 

incisors, being described by the decalcification of the dental structure and smooth lesions with 

pigmented stains and rounded margins in the teeth [Figure 2]. (1,14) 
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Figure 3: 12-year-old patient with high 

intake of cola presenting (a) palatal and 

buccal erosion in maxillary anterior teeth 

and (b) cupped mandibular molars  

Figure 2: 28-year-old patient known 

for vomiting over years presenting 

severe wear in palatal surface of 

maxillary anterior teeth 

 

 

 

 

 

 

    (15) 

        

                             (16) 

But in the case of extrinsic erosion, the characteristic lesions observed are widespread cupped 

out ones with a pattern specific to the dietary habit of the patient. (2) They will often impact 

the buccal cervical areas of the maxillary teeth, especially in erosion caused by environmental 

factors by exposure at work, and the occlusal ones of the mandibular posterior teeth [Figure 

3.] (1,4) 

 In moderate cases affecting only enamel, the appearance is shiny and smooth with loss 

of some of the anatomical characteristics but in advanced cases, there is a complete 

destruction of enamel with dentinal exposition. We have the characteristic ring of enamel in 

those cases, surrounding the gingival third of the teeth. This is thought to be due to the 

neutralisation of the acid by the gingival crevicular fluid. But the exposure of the dentine 

makes it more susceptible to acid attacks and the loss of tooth structure in this area is faster. 
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Figure 4: 28-year-old patient known for having 7 acidic intakes per day and 

regurgitating presenting occlusal cupped out surfaces on posterior teeth – 

the composite restoration is above the occlusal level on the 44 

And the more the lesion advances, the more hollowed or cupped out surfaces are observed. 

[Figure 4] (1,2) 

 

 

 

 

                     (15) 

The tooth can appear more translucent than usual due to the loss of enamel or darker because 

of the exposition of the underlying dentine. Teeth become more fragile and present easier 

chipping or fracture, especially in the anterior ones. (1) 

The staining of the teeth can help determine if the teeth are still exposed to the erosive agent: 

when the process is still active, there’s usually absence of staining while if the dentine is 

apparent and stained, it means the erosive agent is not acting on the teeth anymore. (1) 

 

3. Abrasion 

 The clinical manifestation depends on the causative agent which influences the 

localization and the severity of the wear. (1) But in general, the most affected surfaces are the 

cervical region of teeth, possibly associated to gingival recessions. (2) Localized lesions are 

observed when resulting from a bad habit, for example when an object is held between the 

teeth; in this case, the wear will match the shape of the object [Figure 5]. When the 
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Figure 5: Incisal edge abrasion corresponding 

to the electric wire the patient has the habit 

to put between his teeth in his work as an 

electrician 

Figure 6: Unilateral abrasion in the upper left 

arch, thought to be caused by brushing 

technique 

toothbrushing is done with too much strength, it will present as rounded grooves in the 

cervical area; it can be localized to the canines and premolars primarily or generalized 

depending on the toothbrushing technique [Figure 6]. And it seems that right-handed people 

will have a tendency to form more wear on the left side and same for left-handed people on 

the right side. (1) 

 

                    (17)   

  (17) 

 

Abrasive wear usually presents sharp defined margins, which helps differentiate it from the 

erosive one which displays as broader shallow lesions. (1) 

 

4. Abfraction 

 The lesions are manifested as wedge-shaped defects at the level of the 

cementoenamel junction [Figure 7]. (6) They are very similar to the abrasive ones due to 

toothbrushing, but they are recognizable due to their more angular aspect whereas in 

abrasion, lesions are more rounded and smoother, usually associated to more or less severe 
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gingival recession. (3) Gingival recessions can actually also be found in abfraction but are not 

characteristics of this phenomenon. (3) 

 

 

 

 

Figure 7: Abfraction lesion in patient presenting a multiple aetiology TSL (18) 

 

d. Epidemiology 

 It has been observed that dental wear has increased in terms of severity and 

prevalence, in elders, mainly due to the increased life expectancy, but also in younger 

generations. (2) However, the exact prevalence of TSL is hard to establish because of the 

multiple various assessment criteria. (3) 

 

1. The situation in children and adolescents 

 In Europe, an augmenting prevalence of cases in children has been observed in the last 

decade, in association with the increasing age, particularly in the deciduous dentition. The 

data are being collected through the Child Dental Health Survey in United Kingdom since 1973 

and are repeated every 10 years; the last one was done in 2013 and corroborates the previous 

results. In 5-year-old patients, 57% of them presented dental wear on lingual surfaces with 4% 
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affecting the dentine or pulp and 33% of buccal surfaces with 16% affecting the dentine or 

pulp. In 15 year-old patients, 44% of them presented dental wear on the palatal surfaces of 

maxillary incisors and 31% of them on occlusal surfaces on the first permanent molars. (1) 

They generally do not suffer severe attrition but rather erosion. (3) 

 

2. The situation in adults 

 In the United Kingdom, it’s the NHS Information Centre commission that collects data 

about adults’ dental health every decade through surveys. Their most recent statistics are 

from the 2009 survey. It was observed that since the last survey in 1998, dental wear has 

increased from 66% to 76%. There was also a rise in the number of teeth affected to dentine, 

at 77% in the anterior teeth. (1) 

It is commonly found in adults where prevalence increases with age, particularly on occlusal 

and incisal surfaces (6) A systematic review by Van’t Spijker has indeed revealed that 3% of 

20-year-olds presented severe dental wear versus 17% in 70-year-olds. (1,3) And in 2013, 

Bartlett et al found that 29% of the European adults between 18-35 years old were affected 

by TSL. (3)  

It has also been suggested that dental wear was more commonly found in males with the 

theory that they have more tooth retention and more occlusal forces. (1) 

But the prevalence studies for adults are actually scarce for it may be difficult to select 

participants and keep track of them in time. (1) 
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3. The situation according to types 

 According to Smith and Knight, attrition was the main pathological cause of dental 

wear, found in 11% of cases and in two-thirds of the combined aetiologies of TSL. Awake 

bruxism is very common, with a prevalence of 20% and nocturnal one with a prevalence of 8-

10%. (10) 

They also observed that in 89% of patients with severe TSL, erosion was aetiologically 

implicated. (1) In general, a high prevalence of erosion is observed in United Kingdom, in 

adolescents with a percentage of 53% and in adults with a percentage of 77%. (1) 

Erosion has shown a massive rise in industrialized societies, particularly with the ideal body 

image conveyed by the industry of fashion and social media where slenderness is defended. 

It has created an obsession around body shape and diet leading to an augmentation of eating 

disorders as anorexia, exposing the oral environment to the abnormal presence of acids. (2) 

In this particular case, the male to female ratio is 1:10 but males have been observed to be 

less inclined to seek medical care therefore are at similar risk of eating disorders. (1) 
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II. Diagnosis of Dental Wear 

 

a. Patient’s Anamnesis 

 Interrogating patients is unquestionably relevant to the proper diagnosis of dental 

wear, especially which type they’re dealing with. The dentist should be asking about the diet, 

habits, oral hygiene techniques, anything that could be linked to the aetiology of wear. In 

patients where erosion factors are suspected, it is recommended keeping a three-day 

comprehensive diet diary to have a better analysis of the diet. (4) 

If the patient comes with a chief complaint, it is important to note it down, as well as any 

information about all the symptoms they’ve had. The concerns of the patient should be 

examined, related to sensitivity, pain, fractured teeth, discoloration… (6) 

This phase can actually also help the dentist determine the level of motivation of the patient, 

if he’s willing to change his habits or lifestyle, if he will be able to handle a huge treatment, 

especially involving appliances. (4)  

 

b. Patient’s General Examination 

 An extraoral examination is necessary to assess the temporomandibular joints and the 

related muscles, checking the possible presence of clicks or crepitations or if there’s a 

deviation during the opening or closing. (3) Any referred abnormality should be documented. 

A parotid gland enlargement should also be registered as it is often seen in bulimic patients. 

(1) 
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The facial vertical proportions should be evaluated as the presence of a lower facial height 

could be a sign of severe dental wear. For that purpose, the resting vertical dimension, the 

occlusal dimension and the freeway space should be measured. The aesthetics can also be 

assessed through smile by examining the smile line and the lip line. (1) 

The intraoral examination includes soft and hard tissue exploration, with an appraisal of the 

oral hygiene and a periodontal inspection. (1) 

 

c. Indexes: Qualitative Methods 

 The 2 most famous ones are the Tooth Wear Index (TWI) and the Basic Erosive Wear 

Examination (BEWE).  At this moment, none has been accepted as the universal method of 

classifying dental wear. Most of them are based on the diagnosis and monitoring of TSL, 

grading its severity, and often using numbers to do so. But they have limitations as they are 

focused only on the prevalence of the wear at the moment of the evaluation without having 

the reference of the natural dentition before the defect occurred and they are often based on 

a subjective visual estimation. (1,19) They can be used on both teeth or models. (20) However, 

it appears that the application of these indices solely on casts tends to lead to an 

underestimation of the actual loss due to wear. (21) 

 

1. Tooth Wear Index (TWI) 

 The TWI is currently the most commonly used. Smith and Knight designed it for 

research into the aetiology, prevention but also for the management and monitoring of TSL 



24 
 

and epidemiology, being the first index to do so. It evaluates the four surfaces of the tooth, 

with scores depending on the loss of enamel, dentine, the change of the contour assessed 

clinically [Table 1]. Its authors also added different pathological levels depending on the 

patient’s age. Nevertheless, it presents limitations regarding the thresholds for pathological 

wear, making the scoring more difficult. (1) It has also been blamed for its dependence to the 

very subjective visual assessment of exposed dentine and for the exclusion of restored 

dentition and etiology. (3) 

Table 1: Tooth Wear Index (TWI), according to Smith and Knight (5) 

Score Tooth Surface Criteria 

0 Labial/Oral/Occlusal/Incisal 
Cervical 

Without signs of enamel loss 
Without signs of crown contours loss 

1 Labial/Oral/Occlusal/Incisal 
Cervical 

Loss of enamel surface relief 
Minimal loss of crown contours 

2 Labial/Oral/Occlusal 
Incisal 
Cervical 

Loss of enamel dentine baring less than 1/3 of surface 
Loss of enamel with minimal baring of dentine 
The depth of defect is less than 1mm 

3 Labial/Oral/Occlusal 
Incisal 
Cervical 

Loss of enamel; dentine baring more than 1/3 of surface 
Significant loss of enamel and dentine 
The depth of defect is 1-2mm 

4 Labial/Oral/Occlusal/Incisal 
 
Cervical 

Extensive loss of enamel and dentine with baring of dental 
pulp 
The depth of defect is more than 2mm; baring of dental pulp 

 

Millward et al adapted this index to study erosion by making “mild”, “moderate” and “severe” 

categories for primary and secondary dentine but wear tends to be overestimated. (1) 

The latest modification was done by Fares et al to reach the Exact Tooth Wear Index [Table 

2]. They scored enamel and dentine wear separately and their scoring can find its 

correspondence in the Smith and Knight classification to make comparisons when necessary. 

(1,22) 

These indices are considered easy to understand and are often applied to research. (1) 
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Table 2: The Exact Tooth Wear Index, according to Fares et al (22) 

Score Exact Tooth Wear Index for Enamel 

0 No tooth wear: no loss of enamel characteristics or change in contour 

1 Loss of enamel affecting less than 10% of the scored surface 

2 Enamel loss affecting between 10% and 1/3 of the scored surface 

3 Enamel loss affecting at least 1/3 but less than 2/3 of the scored surface 

4 Enamel loss affecting 2/3 or more of the scored surface 

Score Exact Tooth Wear Index for Dentine 

0 No dentinal tooth wear: no loss of dentine 

1 Loss of dentine affecting less than 10% of the scored surface 

2 Dentine loss affecting between 10% and 1/3 of the scored surface 

3 Dentine loss affecting 2/3 or more of the scored surface, no pulpal exposure 

4 Exposure of secondary dentine formation or pulpal exposure 

 

2. Basic Erosive Wear Examination (BEWE) 

 The BEWE was designed in 2008 by Bartlett, Ganss and Lussi for both practitioners and 

researchers and uses the Basic Periodontal Examination. It is based on a partial scoring system 

that registers the status of the most affected surface of each tooth then the most affected 

tooth of each sextant. A sum up of the value of each sextant is made and a total value of BEWE 

is obtained, giving the general status of erosion [Table 3]. (5) It has been considered an 

acceptable system for scoring erosion with satisfactory inter-examiner reliability for wear in 

dentine; however, more divergences were found for wear affecting enamel. (1,5) It has also 

shown to be more efficient than the TWI to detect severe wear but requires an experimented 

dentist to assess the more moderate cases. (23) It was considered as being the ideal one for a 

while due to its simplicity and rapidity and has even been approved to be used for other types 

of wear than erosion. (8)  
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Table 3: The Basic Erosive Wear Examination (BEWE), according to Bartlett, Ganss and Lussi 
(5) 

Score Criteria 

0 Intact surface 

1 – Moderate Erosion Initial loss of surface enamel layer 

2 – Advanced Erosion Obvious defect of hard dental tissues affecting up to 50% of tooth 
surface 

3 – Serious Erosion Extensive defect of hard dental tissues affecting more than 50% of 
tooth surface 

Total Value of BEWE Erosion status 

Between 3-8 Moderate stage of erosive lesions 

Between 9-13 Advanced stage of erosive lesions 

≥ 14 Serious stage of erosive lesions 

 

3. Anterior Clinical Erosive classification (ACE) 

 Vailati and Belser introduced a new classification in 2010 called the ACE with the 

purpose to be easier to apply than the BEWE. (1,3) The classification is made on six classes 

and five parameters are taken into account for the treatment and prognosis: the preservation 

of incisal edges, the dentine exposure in the interproximal areas, the length of the remaining 

clinical crown, the pulp and the presence of enamel on the vestibular area. For each class, a 

different treatment option is recommended. Similarly to the BEWE, to classify the patient in 

one of those classes, the most affected tooth will be used as a reference. However, this 

method also has shown its limitation as it is designed only for anterior maxillary teeth, 

although the treatment plan usually also includes the posterior teeth rehabilitation. (1) 

 

4. Tooth Wear Evaluation System (TWES) 

 It is a modular clinical guideline that helps in the qualifying and quantifying diagnosis 

of dental wear. (3) It was made of ten modules, four for basic diagnostic, three for extended 
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diagnosis and three for management. (24) Because of its complexity, it has been revised in 

2020 and nowadays, it uses a 5-point ordinal scale for occlusal and incisal surfaces and another 

5-point ordinal scale for the non-occlusal and non-incisal surfaces for natural dentition [Table 

4]; a supplementary 5-point ordinal scale is currently being implemented for restorations but 

needs testing first. (25) 

Table 4: The Tooth Wear Evaluation System (TWES 2.0), according to Wetselaar et al (25) 

Grade Occlusal and Incisal criteria 

0 No (visible) wear 

1 Visible wear within the enamel 

2 Visible wear with dentin exposure and loss of clinical crown height ≤ 1/3 

3 Loss of clinical crown height > 1/3 but < 2/3 

4 Loss of clinical crown height ≥ 2/3 

Grade Non-Occlusal and Non-Incisal criteria 

0 No (visible) wear 

1 Wear within the enamel 

2 Wear with dentin exposure (<50% of the area) 

3 Wear with dentin exposure (≥50% of the area) 

4 Wear with dentin exposure (complete tooth loss of enamel or pulp exposure) 

Grade Classification of the Tooth Wear 

0 – In all sextants and the anterior palatal sextant No wear 

1 – In any sextants and/or the anterior palatal sextant Mild tooth wear 

2 – In any sextant and/ or the anterior palatal sextant Moderate tooth wear 

3 – In any or all sextants Severe tooth wear 

4 – In any or all sextants Extreme tooth wear 

 

It is based on only two diagnosis modules nowadays, with the Tooth Wear Screening and the 

Tooth Wear Status. They are performed with a mirror and a form that needs to be filled 

according to the criteria previously seen for each tooth. The occlusal surfaces are being 

recorded as well as the palatal for the sextant 2 for the Tooth Wear Screening and all the non-

occlusal and non-incisal areas for the Tooth Wear Status and a general classification of the 

tooth wear can be done [Table 4]. (25) They were designed to be easy and fast to perform. 
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According to the severity of the wear, other parameters are evaluated, such as the aetiology 

through clinical signs, the detection of pathological signs and symptoms, a specific oral history 

questionnaire can be used or a salivary analysis can be performed. (25) This system is the first 

one that includes that many factors, taking into the account the aetiology and trying to add 

the restorations wear. Furthermore, it actually gives specific treatment guidelines to each 

diagnosis. 

 

5. Measuring of Tooth Restorations Wear 

 There are also classifications exclusively for restorations wear, with the modified 

United States Public Health Service (USPHS) criteria and the FDI (World Dental Federation) 

criteria being the most frequently used criteria for evaluating composite restorations among 

others. (26) 

The modified USPHS criteria or Ryge criteria was initially based on the evaluation of the colour 

match, the marginal adaptation, the cavo-surface marginal discoloration, caries and the 

anatomical form and was revised a few years later to be more inclusive of factors such as the 

occlusion, retention, fracture or post-operative sensitivity. (27) It uses codes Alpha, Bravo, 

Charlie and Delta for each parameter; to rate the restoration, the worst code among the 

parameters evaluated is taken. (5,26) However, the criteria were developed when the use of 

amalgam was prevailing, and the adhesive materials were not as reliable as today. (27) 

The FDI criteria was then created by Hickel et al, analysing functional, aesthetical and 

biological factors, which are divided in subgroups for a more precise analysis. It works on a 

five-scale grading and as for the USPHS criteria, the most severe score is recorded. Only a few 
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parameters should be used during an evaluation to prevent an exhaustive diagnosis. In 2008, 

it was considered as the Standard Criteria, and ultimately has gone through revision in 2010 

after feedback. (27) 

In general, the USPHS has been more used than the FDI criteria but is also older; in fact, since 

2010, the use FDI criteria as been increasing as it was reported practical, thanks to its variety 

and freedom of choice regarding the criteria, relevant and standardized. Both of them were 

more applied to direct restorations but haven’t proven their efficiency yet for indirect ones, 

which would require further studies. (27) 

 

 All those indices show their limitations, especially in matter of incapacity to adapt 

when there are small variations. Most of them don’t include in the criteria for classification 

the patient’s perception of the wear, when the symptoms have started, the appearance of 

sensitivity or if a lowering of the lower facial height has been observed, which should be taken 

into consideration. And the TWI, compared to its successors, requires more time in the dental 

office, while being often used. (1) 

 

d. Additional Quantitative Methods 

 They can be used to overcome the limitations brought by the single use of indexes and 

include for example profilometry, radiographies or ultrasounds. (28) While they can be 

helpful, those methods are actually complicated to relate to the clinical situation in vivo. 

(29,30) They are often time-consuming and costly. (28) 
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1. Optical Coherence Tomography (OCT) 

 It is a technique that is often used for the passive observation of dental structures 

which provides a cross-sectional image of internal structures [Figure 8]. (31) Thanks to the 

distinct scattering properties of enamel and dentin, the emission of light gives data about the 

thickness of the different tissues, which makes it useful in detection of cracks, dental caries 

and possible micro-gaps in adhesive restorations as well. (30,31) Kawashi et al studied OCT 

and its accuracy in monitoring dental wear and came to the conclusion that it seemed to be a 

suitable method for this purpose. Nevertheless, this technique presents drawbacks as the 

scanning range is limited to a few millimetres, meaning it cannot assess the situation in large 

lesions. It also has a long processing time, implying there’s a bad image quality if it is done 

hastily. (30) Additional in vivo studies would be necessary for more adequate results. 

 

 

 

 

 

 

 

Figure 8: Tooth affected with erosive wear. (b) OCT of occlusal area with demineralized 
enamel ridge; (c) erosive cavity; (d) strong demineralization of bottom erosive cavity; (e) 

cavity bottom with amorphous dentin; (f) buccal enamel ridge. (32) 
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2. Quantitative Light-Induced Fluorescence (QLF) 

 This technique uses the fluorescence property of dentine when being under ultraviolet 

excitation: a diminished fluorescence, characterized by darkened areas, suggests a decrease 

of mineral content in the dental tissues. Therefore, it was first used for the early detection of 

caries with a non-invasive approach. (28) Kim et al used this method to measure dental wear, 

establishing the possible exposure of dentinal structure in occlusal surfaces. Studies have 

suggested that the fluorescence increased with the progression of occlusal dental wear; this 

technique seems then to offer a good method to identify dental wear, even though it needs 

further research [Figure 9]. (30) Indeed, until now, the studies have been performed in 

controlled environments with artificially induced wear; it would interesting having clinical 

results. (28) 

 

 

 

 

 

 

 

 

Figure 9: QLF digital (white-light and fluorescence) and stereomicroscope images according 
to TWI (28) 
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Figure 10: IOS record of maxilla and mandible in a patient with TWI score 

1 and 2 

3. Intra-Oral Scanner (IOS) 

 This method was designed for the early detection and follow-up of TSL based on both 

in vitro and in vivo information, obtaining information from the patient’s mouth or from a 

physical model [Figure 10]. Studies have proven that there was a higher sensitivity detection 

with the use of a qualitative method – index – on digital three-dimensional models than with 

conventional clinical assessment, making the diagnosis easier thanks to the possibility of 

image magnification and assessing the TSL without the inconvenience of soft tissues. (23,29) 

In a study performed by Tomás et al, the detection of dental wear using IOS in vivo has shown 

results corresponding its prevalence in the general population, found as well on palatal 

surfaces of central incisors, occlusal surfaces of first molars and incisal surfaces of canines; 

only the amount of affected incisors detected by IOS was lower than the percentage found in 

the population. (23) Nonetheless, the study was performed on 53 young students, making it 

necessary to carry out further studies with bigger and more heterogeneous samples in order 

to get more accurate results. For now, IOS is a solution that seems promising for the daily use 

in the dental office in the future. 

 

 

 

 

 

       (23)  
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III. Prevention of Dental Wear 

 The different treatment options should follow a gradual guideline, with the minimally 

invasive options explored first, then going on with more aggressive ones only when the 

previous have failed or aren’t possible. 

This part has its importance nowadays, due to the increased incidence particularly in children, 

so putting in place the appropriate preventive measures early can avoid any complications in 

the adulthood. But it is actually hard to identify individuals that will eventually be affected by 

TSL so establishing primary prevention is challenging. Furthermore, there are few significant 

evidence regarding the clinical effectiveness of the most preventive and non-invasive 

measures. (1,2) 

 

a. Monitoring & Dietary advice 

 Monitoring and counselling are actually the first option when no symptoms, no 

aesthetic nor functional impairment are being observed. (9) 

 The monitoring is actually also important after wear treatment has been performed, 

to prevent further lesions and to assess its efficiency. In this case, it is suggested that high 

quality photographs are made of the patient to allow comparison and check the evolution, 

periodic study casts should be done every six to twelve months for the same purpose and 

make a more thorough evaluation. Sectional silicone indexes can be produced from the first 

cast to be employed as a reference guide. (6) New technologies have also emerged, reinforcing 

the interest of patients in their condition: the CAD/CAM (Computer-Aided Design / Computer-
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Figure 9: Monitoring of a severe wear in a 50-year-old patient. Pathological wear 

observed in the 1.5-year-follow-up, related to erosion, without identification of the exact 

aetiological factor  

Aided Manufacturing) methodology uses a scanner that records the patient’s data. It can be 

helpful to rapidly get and store his data and also for him to see and have a detailed 

visualization of his problem, to be more involved in the management of his wear. A one-year 

follow-up initiated by Ahmed et al has proven CAD/CAM monitoring of TSL was feasible and 

applicable in the dental office [Figure 11]. (33) 

 

                 (34) 

 As for the recommendations, they should be made according to the type of wear as 

they are indeed very different in nature and aetiologies. Nevertheless, most preventive 

measures researches have aimed at limiting the erosive wear. (1) 

It has been noted that early diagnoses of dental wear when enamel was still present have led 

to its slower rate of progression when the appropriate preventive advice had been given. But 
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it did not prevent the occurrence of severe wear when facing a change of situation, lifestyle, 

especially in moments of stress. (1) 

In the case of erosion, the main objective is to reduce the exposition of the dentition to acid 

content. That would mean decrease the amount and frequency of consumption of the acidic 

foods and beverages. If taken, those foods should be limited to mealtimes and fruit juice 

intake should be restricted to once a day. (1,3,4) For drinks, it should be recommended to 

patients to use wide bore straws to avoid tooth contact and to avoid keeping the beverages 

in the mouth. (1,3) Neutral drinks should be preferred, such as water and milk. (3) It has been 

shown that the consumption of dairy products, including hard cheese, or chewing-gums 

following acidic intakes helps the stimulation of the salivary flow, the increase of its pH, 

favouring the re-thickening of enamel and reducing the erosive effects of the causative agent. 

(1,6)  

 

b. Medical Referral 

 The preventive actions can also include a therapy in association with a psychologist 

and/or a psychiatrist for the behavioural and psychological management of eating disorders 

or a gastroenterologist for a medical management of the gastric reflux. (2) Patients in this case 

could benefit from the use of antacids, omeprazole and ranitidine to reduce the acid 

production and reflux. (1) If a medication causes xerostomia as side-effect, the medical 

practitioner should find an alternative or prescribe salivary stimulants. (4) It was shown that 

with an adequate management of gastro-oesophageal reflux, enamel erosion was reduced in 

the six weeks of treatment. (2) 
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Regarding attrition caused by SSRIs, it could be interesting suggesting a change in the drug for 

the management of depression and anxiety to the medical practitioner in order to reduce the 

associated side-effects. (10) 

 

c. Oral Hygiene Education and Suppression of Bad Habits 

 Giving advice about toothbrushing is of high relevance, explaining the damage of a too 

fiery toothbrushing technique and the need to avoid highly abrasive toothpastes. It should be 

mentioned to be especially careful with the ones that supposedly favour tooth whitening. 

Remineralizing toothpastes have proven to be more efficient than conventional fluoridated 

toothpastes as they increase the hardness of the teeth surface. The timing of toothbrushing 

is also relevant as it should not be performed right after acid exposure, through vomiting or 

acidic food or drink intakes. (1,3) 

Neutral sodium fluoride mouthrinses or gels could be added as a recommendation as studies 

have demonstrated the use of topical fluoride could help in wear caused by acids. The daily 

use of a 0.05% sodium fluoride mouthwash could be recommended. It also helps in the 

prevention of symptoms such as sensitivity. The use of toothpastes containing potassium and 

tooth mousse has its advantage against dentine sensitivities as well. (1,3,6) 

 It is also important to encourage the suppression of bad habits, giving patients 

concrete examples such as pen-biting, nail-biting, holding or opening objects with teeth to 

avoid damaging both sane and already worn teeth. (1) It should also be reminded to the 

patient that he should reduce stress as much as he can, especially if he has parafunctional 
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disorders, in order to preserve the remaining dental structure; if he had a stressful routine, he 

should consider a change of lifestyle. (3) 

 

d. Preventive treatments in the dental office 

 To help protect dental structure, the application of fissure sealants and dentine 

bonding agents could be beneficial, also to lower dentinal sensitivity. They appear to be 

efficient for a period of nine months post-application but do not last in teeth already suffering 

severe wear. (4) 

Glass ionomer cements are used for the same purpose, being efficient especially on exposed 

dentinal areas. (1,6) The latter can even be used on posterior teeth in the pre-treatment phase 

of a restoration, in order to keep the occlusal space. (2) Fluoride varnishes or 0.7% fluoride 

solutions might be applied as well in the dental office for dentinal hypersensitivity, then should 

be followed by a 0.4% stannous fluoride application at home by the patient. (4,6) 

 

e. Occlusal Splints 

 The use of splints is advisable in the case of ongoing tooth wear to prevent further 

tooth surface loss due to attrition. They help distributing the forces across the masticatory 

system and reduce the frequency of the heavy occlusal loads, but they do not limit their 

intensity. They should cover the whole arch and the occlusal areas of all teeth – otherwise 

overeruption of the uncovered teeth may occur –, have flat even contacts and allow 

disocclusion. (9) 
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They can be either hard or soft. The hard ones are made of polymethylmethacrylate (PMMA), 

heat-polymerized ones being better in the long-term due to their superior strength and lower 

toxicity. They help giving a provisional ideal occlusion. The soft ones are made of ethylene-

vinyl acetate (EVA) and are used only as a short-term solution because of their lack of stability; 

the 4mm thickness is the most commonly used and the 2-3mm one is the one suitable for 

children. (9) 

It is advised to give them a hard consistency as they last longer in time than the soft ones. The 

bilaminar ones which are hybrids are considered as being the most cost-effective. But in case 

of more severe bruxism, full coverage hard acrylic occlusal splints are more adapted, with a 

Michigan splint or Tanner appliance. They are more expensive but have more effectiveness in 

the management of severe dysfunctions and can also establish mandible repositioning with a 

reproducible retruded contact position before engaging into restorative treatments. (1,6,9) 

A particular attention should be given to patients requiring splints due to erosive wear, 

notably in night reflux cases, where more counselling should be performed, as without care, 

the acidic agents could accumulate in the splint and worsen the prognosis of the dentition. 

Bulimic patients are recommended to wear their splint when vomiting then take it out and 

clean it. Soft vacuum-formed appliances modified to include reservoirs also have their benefit 

when filled with desensitizing agents, topical neutral fluoride gels or acid neutralizers like 

sodium bicarbonate for night-time remineralization; they can be made with the application of 

a die spacer on the treated teeth in the model before the thermoforming. (1,4,9) 
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V. Treatment of Dental Wear 

 

a. Decision to treat 

 After thorough indexing, the decision on how to manage the patient’s wear should be 

taken. The classification and severity of the TSL will help take the decision but some criteria 

can also be taken into account. Following the TWES, for grade 0 or 1, only a preventive 

approach is needed and for grade 2 involving non-occlusal or non-incisal surfaces, grade 3 and 

4, a restorative approach is preferred. (25) 

It was shown that facing a patient who is asymptomatic, with no active wear or who does not 

seem implicated in dealing with his condition, taking only preventive measures was more 

effective. (3) On the other hand, restorative treatments have proven valuable when the 

patient presented symptoms as sensitivity, pain or when rehabilitation of mastication, 

phonation and restoration of aesthetics were needed. (3,13) 

The choice of materials for patients suffering dental wear is essential so the remaining dental 

structure can last in time and be protected from any damaging factors, but unfortunately most 

studies were made in laboratory trials so their use in real life might give different results. This 

is why it is for now recommended to delay the invasive treatments as long as possible 

preferring a conservative approach at first. (3,13) 
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b. Planning 

 Once the wear diagnosis has been established, an assessment of the patient’s situation 

is necessary. Preliminary investigations are first made through clinical and radiological 

exploration. (13) The information obtained during the extraoral and intraoral examination for 

the diagnosis will also be used in the treatment planning. 

It is crucial to evaluate the OVD in this type of patient, which can be done through assessment 

of phonetics, with the help of the interocclusal distance or evaluation of soft tissues; the most 

frequently used in literature involves the freeway space evaluation, the Resting Vertical 

Dimension (RVD) and the employment of callipers. (3) The choice of treatment will indeed 

depend on parameters like the OVD, as well as the aetiology and pattern of wear, the teeth 

affected, the remaining tooth structure, the space requirements of the material chosen and 

the patient’s expectations. (3,13) The endodontic need should also be evaluated with 

sensitivity tests through ethyl chloride or warmed gutta-percha that have proven useful. (3) 

Some patients will require an interim hard heated-cured full coverage splint to diminish signs 

and symptoms of potential temporo-mandibular disorders before engaging into restorative 

treatments. It can also help them test their tolerance to the new programmed change in OVD. 

(3,13) 

Before starting any treatment, impressions should be made, from which result casts that are 

mounted in the articulator with occlusal records. A diagnostic wax-up can also be realized so 

the patient can assess the aesthetics and the functional restoration planned. (3,13) 
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c. Fixed Treatments 

 The choice will be made between metal restorations, porcelain-fused-to-metal (PFM)  

restorations, all-ceramic restorations, indirect ceramic veneer, indirect resin restorations, 

direct resin restorations and combinations. (13) 

 

1. Indications and Contraindications 

 This option is recommended in patients affected by localized or generalized tooth wear 

who complain of pain or discomfort, have aesthetic concerns, compromised structural 

integrity of their teeth, functional disturbances or alveolar compensation with insufficient 

occlusal space for restorations. (13) 

However, it should not be performed in periodontal patients, when there are extensive caries, 

teeth that are not restorable – meaning with vertical root, horizontal or oblique fractures, 

failed root canals –, soft tissue defects, extensive edentulous spaces or insufficient posterior 

support. (13) 

 

2. Materials 

 It is important to assess the aetiology of the tooth wear to find out if after the 

treatment the restorative materials will be submitted to those same factors, especially in 

bruxist patients. Most times, the failure is primarily biological, then can be secondary to a 

mechanical failure. (13) In the case of augmentation of OVD, the material chosen should be 

even more resistant to wear. (12) 
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In the recent approaches, the survival of the remaining tooth structure is of upmost 

importance compared to the survival of the restorative material. So nowadays, the use of 

direct composite resin is increasing due to its less invasive technique. (13) 

 

a. Composite Resin Restorations 

 Composite resin is a material often chosen for its good aesthetics. It is interesting in 

the treatment of wear as it is minimally abrasive to antagonist structures and can be easily 

adjustable. (3) It can even serve as a temporary solution, to prevent further damage to worn 

teeth until the definitive restorations are placed. (35) However, it also suffers wear more easily 

than other materials, making its use unrecommendable in the posterior areas, especially in 

cases of full-mouth rehabilitation. (13) An in vitro study performed by Xavier et al showed that 

composite suffered a decrease in surface microhardness when exposed repeatedly to acid 

drinks, with phosphoric acid being the most aggressive agent: thus, it does not have high 

resistance facing erosive agents. (36) 

It can be used as direct or indirect restorations. 

The direct technique has a very conservative approach, is well tolerated by pulpal tissues, is 

minimally abrasive to antagonist structures, has a good quality/cost ratio and can be done in 

a single appointment. (3) However, it requires good quantity and quality of enamel for 

adequate adhesiveness, needs excellent moisture control, may suffer bulk fracture and 

polymerization shrinkage which can lead to marginal micro-leakage as well as staining, offers 

limited control over occlusal and interproximal contours and demands satisfactory dental 

skills. (3,35)  
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The indirect resin restorations allow a better control of occlusal contour – especially in the 

case of multiple restorations –, they suffer less polymerization shrinkage than in direct 

techniques and have more abrasion resistance and hardness. (3) But they have the 

disadvantages to possibly present undercuts and can be oversized resulting in possible wear. 

At least two appointments are required, but on the other hand, chairside time is decreased.  

(3,37) The adhesion to dental tissues is acceptable but is lesser than ceramics. (38) It used to 

have a worse marginal fit compared to other materials used in indirect restorations but 

nowadays, new technologies as CAD/CAM techniques or even modern handmade have 

improved this feature. (3,39) The CAD/CAM resin composites have also upgraded the wear 

characteristics: Lawson et al reported that they caused less wear than infiltrated ceramic and 

glass ceramic and suffered less wear than enamel. (40) There are much less studies regarding 

the indirect techniques used in restorations so statements about the outcome and the survival 

cannot be given with certainty. (37) 

 

b. Ceramic restorations 

 In general, ceramic restorations have a good resistance to wear, high marginal fit and 

aesthetics. But they can also be hard to reline and correct. (37) Also, because of brittleness, 

they can suffer fracture and chipping, notably in thin areas, but nowadays, this feature 

specifically applies to layered aesthetic restorations as monolithic ceramics have overcome 

this issue. (41) Daibs et al suggested ceramics were the best option for patients exposed to 

erosive factors, especially in eating disorders with recurrent episodes. (42) 

There are several choices for ceramic restorations. 
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Lithium Disilicate (LDS) gives excellent aesthetic given by its translucency and high flexural 

strength. Thanks to its good mechanical properties, it is often the material indicated in fixed 

partial dentures extending to three elements. (41) It can be pressed or milled, layered with 

feldspathic porcelain or monolithic and be used in crowns, inlays, onlays as well as in veneers 

which seem to give good outcomes. (43) It has a bit more strength than enamel but indeed, it 

seems to offer a good option when used as palatal veneers in anterior teeth affected by wear. 

(12) Etman obtained results suggesting IPS e.max Press crowns – so LDS – had the best 

behaviour in a follow-up of three years in a study of materials used in wear management. (44) 

Thanks to its good strength of adhesion to substrate, it usually is the first choice in partial 

coverage restorations. (45) 

Zirconia is a very good material to choose for occlusal surface restoration even if its toughness 

is high and the high-strength zirconia ceramic has been introduced in dentistry lately, 

possessing high dimensional stability and binding strength which made its use more frequent. 

Compared to the felspathic porcelain, it has more frictional resistance. Due to its high surface 

hardness, it was expected to cause excessive dental wear, however, it was less abrasive than 

feldspathic porcelain: Rosentritt et al haven’t even found wear over enamel structure in their 

in vitro study. (6) As systematic review conducted by Guo et al has even revealed that well-

polished monolithic zirconia was less abrasive to natural dentition than PFM restorations in 

vivo. (46) Nonetheless, it should not be used as monolithic crowns in the anterior sector 

because its aesthetics is not considered enough in this area, nor in palatal surfaces of anterior 

teeth because of its poor adhesive properties. (12) Because of that, its use is generally 

oriented to full coverage crowns and not to partial restorations. It still is considered as giving 
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good aesthetic, especially compared to PFM restorations, for less removal of healthy 

structure. (47)  

 

c. Metal restorations 

 Etman studied materials for wear treatment and declared metal crowns were the ones 

causing the least TSL compared to feldspathic porcelain, PFM and glass-ceramic. (44) But they 

are not often chosen, especially in aesthetic areas, because of their colour. They tend to be 

used on palatal surfaces of anterior teeth in wear management. (47) 

 

d. PFM restorations 

 They have good strength and acceptable aesthetic. (47) PFM restorations in the 

anterior were considered, adding metal in palatal surfaces to allow a lesser reduction of 

healthy dental structure during the preparation and have a material that is resistant and not 

causing wear in occlusion. However, in those areas, their aesthetic is considered too low. (12) 

Moreover, the porcelain material used is often feldspathic which is highly abrasive for the 

antagonist dentition and the preparation for the whole structure is very invasive, especially 

compared to the new all-ceramic restorations introduced in the market. 

Gold and ceramic have shown similar resistance in laboratory trials, being three to four times 

less susceptible to wear than composite resin. From there, the usual choice for high load 

conditions is metal or metal-ceramic restorations but if the case is extreme, it seems there is 

no material capable of withstanding such forces in the long-term. (13) 
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 Hamburger et al affirmed after having studied multiple ceramics, direct and indirect 

composite resins in severe wear that the choice of materials and techniques – direct or indirect 

– might be have to be based on the brands themselves because of the differences of 

manufacturing. (48) It should be kept in mind when it comes to the election of the appropriate 

material facing wear as a supplementary criteria. 

 

3. Restorative materials requirements 

 The restorations’ outcome rests on the physical properties of the chosen material and 

its location. Composite, acrylic and type III gold have the advantage of not causing wear to the 

antagonist teeth in opposition to the other materials: so in case of restorations on both 

opposing teeth, analogue materials should be used. (13) Ideally, to reduce as much as possible 

the abrasive properties of the different materials, it would be necessary to adequately polish 

the restoration, especially in areas that have been adjusted. (12) 

The conventional metal-ceramic restorations require the biggest space, with up to 2mm in the 

occlusal surface. (13) The all-ceramic ones need less reduction, with the same amount for full-

contour zirconia crowns and full metal crowns. (13) The adhesive metal onlays necessitate at 

least 1mm of occlusal diminution and adhesive metal palatal veneers require less, as they 

need a minimum of 0,7mm reduction according to the manufacturer and the implicated load. 

(13) As for direct resin composite, Poyser et al mentioned that a minimum thickness of 1.5-

2mm placed in functional loading surfaces increased the restoration survival. (3) 
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 The space can be acquired through different techniques among others: 

▪ Occlusal reduction of the treated teeth: it should be done with care, especially in few 

remaining dental structures. 

▪ Reduction of opposing teeth: done in the case those teeth are sound and the treated 

teeth shouldn’t be reduced more. 

▪ Orthodontics: appliances might be necessary when tooth and little axial movements are 

needed to offer localized prosthetic space. It is a controlled and predictable technique. 

▪ Crown lengthening surgery: it helps increasing retention and resistance of the treated 

tooth, even if it does not technically create space. 

▪ Increasing the OVD: it requires an adaptation of the occlusal scheme with reconstruction 

of one or both dental arches. It is very complex, time-taking and not the preferred option. 

(13) 

 

4. According to wear Extension and Severity 

 

a. Localized Tooth Wear 

 The studies for tooth wear management are mainly revolving around the localized 

form with big discrepancies when comparing the outcomes and the survivals of the 

restorations. (13) 

The usual approach is oriented towards ceramic restorations which have shown good results 

in worn dentition, but nowadays the adhesive techniques with composite resin restorations 
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are starting to emerge, thanks to the advances regarding the physical properties of resin. It is 

reported that the annual failure of direct composite resin restorations goes from 0.7 to 26.3%. 

(13) 

Studies were made to compare different options to deal with localized tooth wear. Gulamali 

et al came to the conclusion that composite resin restorations were a good option for the 

management of dental wear in the medium-term as they were the least destructive option for 

the remaining dental tissue and when failure is observed, the restorations could be repeated. 

(13) Gow and Hemmings compared direct and indirect composite resin restorations in 

predominantly erosive tooth wear patients and concluded indirect restorations did not 

present advantages over direct composite. (13) In 2020, a systematic review realized by Vajani 

et al revealed that direct hybrid composite resin could be considered as an applicable solution 

for worn teeth in the short to medium-term. (49) Mehta and Banerji have found evidence 

backing its use as medium-term solution for anterior aesthetic region. (37) Yanishen et al 

studied the wear of different materials and added that leucite was also a good option for the 

anterior region, providing good wear resistance. (50) So it seems that with the studies made 

on the different options, composite resins seem to offer acceptable results in localized wear, 

whether it is under direct or indirect form. 

 

b. Generalized Tooth Wear 

 The old approach implied full mouth rehabilitation with cast indirect restorations with 

no proof of its efficiency and it could only be done when having fulfilled additional 

postgraduate training. Nowadays, direct composite resins seem to offer good clinical results, 
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when also being a less invasive option. The direct hybrid ones have shown acceptable results 

in posterior restorations too. (13) 

In general, studies have been scarce about how to deal with the generalized form of wear, 

especially when comparing direct and indirect restorations. 

Hamburger et al have studied direct composite resin as an option for severe dental wear due 

to erosion, bruxism or a combination of both and have concluded the direct hybrid composites 

were a good option for cases of severe tooth wear. (13) Roque et al have however performed 

a study about the exposure of composite resin to erosive agents such as hydrochloric acid, 

which has revealed that the surface roughness was affected when being repeatedly exposed. 

So they recommended that in patients with GERD among others, the composite restorations 

should be made of the smallest particles – nanohybrid ones – as they were the most resistant 

to those erosive factors. (51) Composite resins are the second option after ceramics for Daibs 

et al when facing acid exposure but there should always be previous measures taken to 

remove the erosive factors for any chosen materials for optimal results and durability of the 

restoration. (42) Milosevic and Burnside advanced that direct hybrid composite resin 

restorations were a predictable option in the management of generalized dental wear with 

low failure rates. (13) Vailati studied indirect palatal composite restorations and labial 

porcelain veneers in severely eroded teeth but only made conclusions upon observations on 

anterior teeth without taking into account the restored posterior ones; she found good clinical 

results for ceramic in erosive wear but due to the non-easy repair of the material in case of 

failure, especially in case of parafunction, it should be used with care. (13) One study focused 

on the comparison of composite resin, metal-ceramic and gold restorations in severe 
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generalized wear and showed 74.5% of cumulative survival estimates for indirect restorations 

versus 62% for direct restorations but there is not enough statistical significance; there were 

less failures for full gold crowns compared to the metal-ceramic ones, mostly due to biological 

complications. More fractures were observed in composite restorations. (13) 

Indirect restorations, especially in ceramic, seem to offer a more stable occlusion in extended 

wear, notably when there’s a change of OVD involved. Edelhoff et al performed an 11-year 

prospective clinical study that revealed that monolithic LDS occlusal onlays could be 

considered as a decent treatment option in severe generalized wear but there are not enough 

data to validate their long-term efficacy and survival. (52) 

 The data obtained on the generalized dental wear are very limited, especially due to 

the fact that parafunctional disorders were not taken into account in most of the studies 

whereas they highly influence the prognosis of the restoration. They mainly were carried out 

on short periods of time and there were divergences in the findings. So the good results found 

on composite resins are to be considered carefully and more clinical researches should be 

performed to have clearer results. 

 

c. Severely worn teeth 

 They could be restored with conventional and adhesive techniques after having 

realized the proper restorability assessment, but some parameters should be evaluated more 

carefully in these cases: 
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▪ Remaining enamel & dentine: when presence of enamel, especially in the erosive 

pattern with the enamel ring, the tendency will be the use of adhesive techniques, 

even though the techniques of dentine adhesion are improving. (13) 

▪ Remaining clinical crown height: conventional restorations will need sufficient dental 

structure for resistance and retention, depending on the amount of coronal dentine. 

This parameter is less imperative in the case of adhesive restorations. They generally 

need 50% of the initial tooth structure otherwise the success might be compromised. 

(13) 

▪ Pulp state: the more a tooth loses structure, the more the exposition of dentinal 

tubules, increasing the susceptibility to be affected by bacteria. And the preparation 

required for conventional restorations can create physical and thermal stimuli possibly 

initiating pulp pathologies. (13) 

Researches have shown there were no statistically significant difference regarding the 

survivals of composite resin when placed directly and indirectly in old patients with advanced 

dental wear, with a lower durability for the direct ones. Composite resin could be a good 

alternative as in case of failure, the repair is not as critical as it is for crowns, often involving 

endodontic treatments or extractions. (53) Hamburger et al said it offered the best 

performance to restore severely worn teeth in the direct technique. (48) 

But for now, crowns are still the most common treatment option for severely worn teeth and 

give adequate results. Studies about indirect ceramic and composite restorations are still not 

being conclusive enough about their efficiency in severe wear and need further research. (3) 
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 If the outcome of the treatment relies on the choice of the proper restoration and 

material, it also depends on the identification of the patient’s worries regarding his/her teeth, 

whether they are sensitivity or aesthetic concerns. It needs to be discussed so the patient 

understands the importance of being treated, it helps getting him/her more involved so that 

the treatment and the new measures adopted are followed. (2) 

Most patients have a preference for more conservative options involving resin composite 

restorations against the ones in porcelain, considered as a more destructive option. They see 

resin composite as being conservative, predictable and aesthetic enough. (2) 
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CONCLUSIONS 
 

1. Dental Wear is characterized by a loss of tooth surface non associated to caries, with a 

pattern specific to each type – attrition, erosion, abrasion -, associated to dentine 

hypersensitivity, impaired function and change of OVD in the most severe cases. 

2. Each type of wear has its own aetiologies: attrition is primarily due to parafunctions as 

bruxism, erosion comes from acid exposure – intrinsically or extrinsically –, abrasion from 

the use of abrasive toothpastes and bad habits involving holding objects between teeth, 

all of this influenced by modifying factors. 

3. To diagnose wear, patient’s anamnesis and exploration are needed, combined to 

qualitative methods involving indexes, the BEWE being the easiest to use and the TWES 

being very promising for the future, and additional quantitative methods where the IOS 

seems to offer good results for daily application in the dental office. To this day, no 

measure technique has been elected as gold standard. 

4. The minimally invasive methods should be used for the management of wear, as 

prevention through monitoring and advice, followed by restorative treatments when 

symptoms have appeared and at the patient’s will. Composite resin and ceramic 

restorations offer good results according to the severity, location and etiology of the wear, 

the first one beginning to be used more thanks to the advances in its manufacturing and 

adhesion techniques. However, further studies are needed to assess the efficacy of each 

management option as none has been universally accepted as the ideal solution. 
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This work has a purpose that is in line with economic sustainability with its will to make dental 

professionals more informed about a problem that is very common in the dental office and 

often ends up being treated when too advanced. All the different measurement methods 

reviewed and ways to diagnose dental wear early participate in a precocious management of 

the condition, allowing not only to save dental structures and avoid further damage but also 

to be cost-effective, with much simpler and cheaper measures than if identified too late.  
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GLOSSARY 

 

ACE: Anterior Clinical Erosive Classification 

BEWE: Basic Erosive Wear Examination 

CAD/CAM: Computer-Aided Design / Computer-Aided Manufacturing 

EVA: Ethylene-Vinyl Acetate 

GORD: Gastro-Oesophageal Reflux Disorder 

IOS: Intraoral Scanner 

LDS: Lithium Disilicate 

OCT: Optical Coherence Tomography 

OVD: Occlusal Vertical Dimension 

PFM: Porcelain-Fused-to-Metal 

PPMA: Polymethylmethacrylate 

QLF: Quantitative Light-Induced Fluorescence 

RVD: Resting Vertical Dimension 

SSRIs: Selective 5-hydroxytryptamine Reuptake Inhibitors 

TSL: Tooth Surface Loss 

TWES: Tooth Wear Evaluation System 

TWI: Tooth Wear Index 

USPHS: United States Public Health Service 
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