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INTRODUCTION

Tooth wear is a general term describing the loss of dental 
hard tissues from the surfaces of the teeth caused by factors 
other than dental caries, trauma, and developmental 
disorders.[1,2] Attrition, erosion, and abrasion usually 
cause alterations of the tooth surface and manifest as tooth 
wear. These processes act by distinct progressions and 
exhibit unique clinical characteristics [Figure 1].

Prevalence of tooth surface loss is increasing and younger 
patients are said to be at higher risks. The particular 
concern is the alarming rate of tooth wear that is now been 
seen in children and young adults. This was first noted 
in the Dental Health Survey of children in 1993, when 
children under the age of 5, especially those consuming 

carbonated drinks, showed signs of abnormal erosion.[3] 
The problem is likely to continue as patients’ demands 
and expectations rise and healthy natural teeth are 
retained during the old age. For many years, erosion was a 
condition which invited little interest in clinical dentistry, 
community health services, and in dental research.[4]

Physiological wear causing vertical loss of enamel in 
a normal individual is approximately 0.02–0.04 mm a 
year[5] and wear is considered excessive when it causes 
esthetic concerns to the patient and causes symptoms 
of discomfort. Once the amount of tooth wear becomes 
so severe that recurrent symptoms are caused, then it is 
deemed ‘pathological’ tooth surface loss and becomes 
a challenge for a restorative dentist. The challenges 
faced during the clinical management of patients with 
tooth wear has raised considerable professional interest 
as its impact could be severe and may also affect an 
individual’s quality of life.

EPIDEMIOLOGY

The proportion of adults with severe tooth wear 
generally rises from approximately 3% in young people 
in their early 20s and to 17% in those over the age 
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to be repeatedly introduced in the mouth and cause the 
condition. Depending on the etiology, the patterns may 
vary from localized to diffuse.[18,19]

Abfraction
The term abfraction, derived from the Latin verb 
frangere (to break), describes a wedge‑shaped defect at 
the cementoenamel junction of a tooth.[20] Lesions due 
to abfraction are also termed as ‘cervical stress lesions’ 
in the literature.[21,22]

Attrition
Attrition is the condition resulting mainly from tooth to 
tooth contact without any foreign substance intervention. 
It may also describe as physiological wearing off and is 
derived from the Latin verb “atterere”, which is defined 
as the action of rubbing against something.[17]

Erosion
Loss of dental hard tissues by non‑bacteriogenic acid 
is termed as erosion. It is derived from the Latin verb 
eroder (to corrode).[21] Erosion is described exclusively 
as a surface phenomenon, differs from caries in which 
there is destruction of both the surface and the subsurface 
areas of the human teeth.[2] Erosion however, also causes 
dissolution of minerals underneath the tooth surface 
along with the removal and softening of the surface. 
Evidence also suggests that the condition is becoming 
more prevalent and has significant effects over the 
long‑term health of the dentition. Decision to grade 
whether the erosive wear is acceptable or not, depends 
on the expected lifespan of the dentition and differs 
for permanent and deciduous dentition. Nevertheless, 
damage caused to the permanent teeth due to erosion 
that occurs during the childhood may compromise the 
growing dentition for their entire lifespan, and thus, may 
require increasingly complex restorations which may 
have to be repeated also.

ETIOLOGY OF TOOTH WEAR

The distinct definition for each class of tooth wear 
reinforces the traditional point of view that these 
processes occur independently and may occur in 
concomitance of other processes as well. Hence, it may 
be that combining the etiologies probably reflects the 
true clinical scenarios.[16] Identification of the etiology 
is essential for the successful management of the 
pathology. Saliva can lessen the tooth wear processes 
via pellicle formation and remineralization; however, 
cannot prevent it.

Abrasion
Both patient and material related factors influences 
the prevalence of this condition. The brushing technique, 

of 70.[6] A large survey of middle‑aged adults showed 
that increasing tooth wear was observed with age 
particularly at the occlusal and incisal surfaces of teeth.[7] 
Epidemiological studies of young adults reported that 
prevalence of tooth wear ranged from 6 to 45%.[8,9] In 
older individuals, the severity of tooth wear have been 
shown to be consistent.[10,11] A study carried out on a 
population in northern Swedish country found excessive 
wear of maxillary anterior teeth in 14% of 35‑year‑old and 
36% of wear in 65‑year‑old[12] and in randomly selected 
Swedes of age 20–80 years, 41% of individuals showed 
dentinal exposure.[13]

CLASSIFICATION OF TOOTH SURFACE 
LOSS

Tooth surface loss usually occurs due to three processes 
namely abrasion, attrition, and erosion. Abfraction is 
another process which may potentiate wear by abrasion 
or erosion.[14]

Experimental  and cl inical  observations have 
demonstrated that individual wear mechanisms do 
not act alone but instead, cause loss of tooth surfaces 
by interacting with each other. One of the important 
communications is the initiation of tooth abrasion 
by erosive damage caused onto the surfaces of the 
teeth.[15] It appears that this interaction is a major factor 
in occlusal and cervical wear; however, the available 
evidence does not seem to be sufficient to establish the 
importance of abfraction as a major contributor to tooth 
wear in vivo.[16]

Abrasion
The term abrasion is derived from the Latin verb abradere 
(to scrape off).[17] It describes the pathological wearing off 
involving the dental hard tissue via mechanical processes 
involving foreign objects. The foreign objects are said 

Figure 1: Moderate to severe tooth surface loss resulting in reduced 
clinical crown heights and compromised esthetics
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brushing frequency, and the force applied while 
brushing are common patient‑related factors. The type 
of bristle material of toothbrush, stiffness of toothbrush 
bristles, the abrasiveness, and pH of dentifrice used are 
factors related to material.[17]

The most commonly cited effect of abrasion is the 
V‑shaped defect, which usually is ascribed to the use 
of an intensive horizontal brushing technique. Cervical 
areas are susceptible to toothbrush abrasion, particularly 
cuspids and first premolars, where thin buccal plates, 
gingival recession, and exposed root surfaces predispose 
cervical notching. Habits involving other intraoral 
objects (e.g., pipe smoking, toothpick use, and thread 
biting) can cause defects on the incisal and occlusal 
surfaces.[19] Dietary abrasion is not very prominent in 
modern days, as the typical western diet tends to be very 
soft, as opposed to primitive man’s diet which was more 
abrasive, and thus contributed greatly to tooth wear.

Abfraction
These lesions are usually located subgingivally, where 
the influence of tooth brushing abrasion is unusual; and 
hence, are hypothesized to be the result of eccentrically 
applied occlusal stresses leading to tooth flexure, rather 
than to be the result of abrasion alone. Weakening of the 
hydroxyapatite present near the cervical region of the 
teeth is weakened due to tensile stresses, which produces 
the classical wedge‑shaped defects having sharp edges 
near to the cementoenamel junction.[21]

Attrition
Attrition mainly results from contact between 
opposing teeth and well‑defined wear facets are 
shown in the condition. The causal factors for attrition 
are parafunctional habits, bruxism, clenching, [23] 
developmental defects,[24] coarse diet, and natural teeth 
opposing porcelain. It is caused not only by diet or 
the habits, but a class III incisal relationship and lack 
of posterior support also lead to attrition.[25] Attrition 
occurs almost entirely on occlusal and incisal surfaces, 
although it may also effect the buccal and palatal sides 
of the maxillary and mandibular anterior teeth in deep 
vertical overlap occlusal relationships.[26]

Erosion
Dental erosion results when there is chronic and painless 
loss of dental hard tissue. The surfaces are usually 
etched off from the teeth surfaces due to the effect of 
acid and/or chelation with no involvement of bacteria. 
Evidence also suggests that that erosive wear also 
predisposes to attrition, and that the two mechanisms 
very often act together causing tooth surface loss.[27,28] 
Erosion caused due to the industrial acids has shown to 
be associated with severe attrition of teeth and it has also 

been highlighted that severe attrition found in young 
individuals is mainly due to dietary erosive factors.[29]

There are intrinsic and extrinsic causes of dental erosion. 
Intrinsic causes are mostly of gastric reflux and include 
vomiting in case of anorexia, bulimia nervosa, and 
rumination.[30] Extrinsic causes include dietary soft 
drinks, citrus fruit, and food prickled with vinegar.[31] 
Medications, vitamin C, iron preparations, and aspirin 
are acidic in nature.[32] Lifestyle where people use mood 
improving drugs, that is, ecstasy, may also cause greater 
risk of erosion.[33]

TOOTH SURFACE LOSS DUE TO DENTAL 
CERAMICS

The application and use of tooth‑colored fixed restorations 
has increased with time. This has led to better research 
and clinical applications of the all‑ceramic crowns and 
bridges.[34] Due to brittleness and lower tensile strength 
of ceramics, the use of all ceramic crowns in high stress 
areas has been limited.[35]

Tooth surface loss of natural dentition if occurring, 
may get aggravated due to increased hardness and 
wear properties of opposing dental restoration as the 
rates of wear of antagonist natural teeth may change.[36] 
Excessive wear occurring at the occlusal surfaces may 
also lead to periodontal conditions due to abnormal loads 
applied over the teeth. The loss of vertical dimension of 
occlusion, loss of centric occlusion, and muscle fatigue 
may also lead to temporomandibular disorders.[37‑39] 
Thus, the occurrence of wear due to inherent properties 
of a material is also a significant factor that should be 
considered during the clinical application and selection 
of any restorative material. Seghi et al.,[40] recommended 
that when a material is selected for clinical application, it 
should be aimed that the selected material has the degree 
of hardness which is similar or near to that of the enamel. 
Dental feldspathic porcelain is being used for restoring 
teeth for many decades, but one of its major disadvantage 
is that it causes excessive wear of opposing natural 
dentition. Careful treatment planning and case selection 
is recommended during their use.[41,42] Some clinicians 
are reluctant to use porcelain restorations for anterior 
guidance. However, whilst the wear characteristics of 
other materials may be good, they do not satisfy patient’s 
esthetic demands.

Recently, high‑strength zirconia ceramic is introduced 
in clinical dentistry having high bending strength and 
very high fracture toughness.[43] Its application in clinical 
dentistry has seen a rise mainly because of its high 
values of fracture toughness, hardness, and dimensional 
stability.[44,45] It also has high values of frictional resistance 
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in comparison to conventional feldspathic dental 
porcelain. High hardness exhibited by dental ceramics 
has shown to be associated with the greater abrasive 
effects overnatural teeth.[46] Since zirconia has high 
surface hardness, further wear was expected from it,[47] 
but many investigations involving zirconia showed that 
it causes less wear of opposing natural teeth as compared 
to conventional feldspathic dental porcelain.[34] Rosentritt 
et al.,[48] did not find any wear traces over enamel using a 
chewing simulator in the laboratory after using zirconia.

An investigation on the degree of wear of antagonistic 
teeth with zirconia using a dual‑axis chewing simulator 
was done in a laboratory. Using this wear test, the 
vertical and horizontal movements were more precisely 
replicated using computer software and the degrees of 
wearing off were more accurately compared. This was 
done using volume measurements rather than the height, 
and the environments of the mouth were more accurately 
simulated with the associated thermos cycling.[49] It was 
found that the amount of wear caused by zirconia over 
the opposing teeth was much lower as compared to 
feldspathic dental porcelain.

Management
Initial management of tooth surface loss depends on 
accurate diagnosis of the condition, the identification of 
the etiology and frequent monitoring of the successive 
changes; hence to prevent further damage. Treatment 
planning is sometime very challenging and it is very 
necessary that accurate analysis of the tooth surface loss 
is made at an early stage and that satisfactory preventive 
measures are carried out. Once the risk factors are 
properly understood, these measures can be accurately 
initiated.

The interrelationship of the four modes of tooth surface 
loss and individual susceptibility influences the degree 
of tooth wear. Recognition of the multifactorial nature of 
the condition is the first step in its management, as failure 
to appreciate this may lead to inappropriate management 
and ultimate failure of restorative therapy. Holbrook 
and Arnadottir[50] stated thatif noncarious destruction 
of teeth is to be avoided, following must be considered:

•  Recognizing and understanding that the condition 
exists

• Grading the severity of the condition
• Likely causes are diagnosed appropriately
•  Monitoring the preventative measures and the 

disease progress.

History and presenting complain
Treatment planning for tooth wear cases is often driven 
by specific patient concerns. Some may complain of an 
esthetic impairment, such as fractured, unattractive teeth or 

problems concerns due to tooth discoloration.[51] Difficulty 
in function could also be present, that is, inefficient 
mastication or accidental biting of the soft tissues. Less 
commonly, patients may also present due to sensitivity 
and pain from severely worn teeth.[4]

Dental history of the patient enables the clinician to 
conclude to the possible etiology. The attitude of the 
patient to the oral care and the motivation to keep the 
dentition healthy. Furthermore, an insight of the social 
history of a patient may disclose further understanding 
into the etiology of the condition. These could be details 
of lifestyle or occupational stress that could have led to 
the causative factors.[51]

Determining the severity
It is very important that the severity of tooth wear is 
established. It is worthwhile mentioning that the cases of 
tooth surface loss are subdivided into categories. These 
could be normal or ‘physiological’ for that person’s age, or 
severe or ‘pathological’ in relation to what is considered 
to be acceptable for an individuals of certain age groups.

In patients who exhibit only physiological wear with 
no esthetic or functional complains and associated 
symptoms of discomfort, the management strategies 
should be primarily limited to preventive measures and 
monitoring. In those patients exhibiting pathological 
tooth wear, there is a need of active restorative 
involvement along with the preventive strategies and 
regimes.

Grading of the severity of tooth wear has been 
enumerated in a number of indexes and Table 1 shows 
the most popular tooth wear index as stated by Smith 
and Knight.[16]

TREATMENT RECOMMENDATIONS

Management for the tooth surface loss follows the same 
protocol as it is for any other restorative procedure:

Table 1: Tooth wear index by Smith and Knight[16]

Grade Criteria
0 No loss of enamel surface characteristics
1 Loss of enamel surface characteristics
2 Buccal, lingual, and occlusal loss of enamel, exposing 

dentine for less than one‑third of the surface
Incisal loss of enamel
Minimal dentine exposure

3 Buccal, lingual, and occlusal loss of enamel, exposing 
dentine for more than one‑third of the surface
Incisal loss of enamel
Substantial loss of dentine

4 Buccal, lingual, and occlusal complete loss of enamel, pulp 
exposure, or exposure of secondary dentine
Incisal pulp exposure or exposure of secondary dentine
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Management of acute conditions
This usually involves adjustments of the incisal edge 
and sharp cusps of teeth and also, the application of 
a desensitizing agent or glass ionomer cements over 
those areas where dentine is exposed. Pulp extirpation 
may also be required and in cases of tooth wear 
which are severe, a dental extraction may be advised. 
In those cases where esthetics has been severely 
compromised, composite restorations and porcelain 
veneers may be provided to the patients. When 
underlying parafunctional tooth grinding habits exist, 
acute symptoms of temporomandibular joint pain may 
be present which will require instant consideration.

Prevention
The early management of patients with tooth wear 
should always be preventive, attempting to halt the 
disease process, and avoid any worsening. In patients 
who have habits of smoking and alcohol consumption, 
counseling should be done and their dietary habits 
should also be documented. A thorough dietary enquiry 
is often needed if it is alleged that an abnormal dietary 
or an eating disorder is present. A 3‑day consecutive 
comprehensive diet diary is recommended for the 
patients who are affected by severe tooth wear and 
have abnormal dietary habits.[52] It is often beneficial 
that such patients reduce the daily intake of fruits, fruit 
juices, carbonated drinks, or any other acidic substrates. 
It should also be recommended to such patients that 
they limit the consumption of erosive foods/beverages 
during their meals.

Once acid beverages have been taken, it is advised that hard 
cheese or dairy products are consumed as this is helpful 
in promoting the rehardening of enamel.[53] Chewing 
gum containing carbamide may help in reduction of 
erosive agents as they cause a rapid rise in salivary pH.[54] 
Habitual changes, that is, drinking of the acidic beverages 
using a straw and prevention of swishing beverages in 
the mouth, will reduce the rate of erosive tooth wear. 
Avoiding overzealous tooth brushing habits and the use 
of less abrasive toothpastes will also be beneficial.

Fluoride reduces the erosive characteristics of soft drinks, 
while topical applications serve protection against tooth 
wear after their intake. A 0.05%, alcohol‑free sodium 
fluoride mouth rinse can be used daily and helps to 
battle acidic damages and remineralizing toothpastes 
help to increase the hardness of the tooth surfaces which 
are exposed to acidic substances.[4] Patients complaining 
of hypersensitivity from erosive lesions may benefit 
from the application of a highly concentrated fluoride 
varnish in the dental surgery,[55] while daily use of a 
potassium‑containing sensitive toothpaste may also 
bring relief.

When dentinal hypersensitivity is a worry for individuals, 
the application of 0.7% fluoride solution may be applied 
professionally, followed by the home application of 0.4% 
stannous fluoride by the patient. This regime has shown 
to be clinically beneficial.[56] Those toothpastes which 
contain potassium are also considered to be suitable for 
dentinal sensitivity management.

Full coverage hard acrylic splints may be provided in 
patients when nocturnal bruxism is confirmed, that 
is, a Michigan splint or a Tanner appliance. However, 
precautions must be undertaken when providing 
stabilizing splints to such patients suffering from erosion, 
especially to the ones with gastric reflux, as there is a risk 
of accumulation of acidic substances within the splint 
which could further worsen the condition.

STABILIZATION AND DEFINITIVE 
RESTORATIONS

This includes the treatment of active periodontal 
conditions and lesions involving the oral mucosa. 
Those teeth which have poor prognosis will have to be 
extracted. Once the affected dentition is successfully 
stabilized, the next treatment phase would comprise 
of placement of any definitive restorations. In patients 
where esthetics is a concern [Figures 2 and 3], it is 
deemed necessary that esthetic rehabilitation of worn 
dentition is carried out [Figures 4 and 5].

MONITORING AND MAINTENANCE

Prevention of pathological wear and undertaking 
measures so that the rates of wear return to physiological 
wear must be the primary management goal. However, 
many patients may find lifestyle changes difficult to 
implement, and therefore long‑term monitoring of all 
tooth wear patients is required. Monitoring the rates of 
progression of tooth wear is sometimes very challenging. 

Figure 2: Intraoral anterior view of a patient with attrition
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It is suggested that monitoring is carried out while taking 
the following measures:
• High quality clinical photographs of the patients
•  Periodic study casts at the intervals of 6‑12 months 

approximately
•  A sectional silicone index produced from the 

preliminary study cast should be used as a reference 
guide.

It is very important that these review stages are instituted 
specially when passing from one treatment strategy to 
the other. This will also help to assess the efficacy of the 
completed treatment stage.

CONCLUSIONS

The prevalence of tooth surface loss is increasing. 
Early detection of tooth wear is of utmost important 
for the prevention of serious irreversible damages 
to an individual’s dentition. It is very important that 
the multifactorial nature of tooth wear and the risk 
factors of attrition, erosion, abrasion, and abfraction 
are understood. This will help us to plan the protocol 
of diagnosis, the strategy of the management, and a 
successful treatment outcome.
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