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Introduction
The gradual wear of the occlusal surfaces 
of the teeth is a normal process during the 
lifetime of a patient. However, excessive 
occlusal wear can result in pulpal 
pathology, occlusal disharmony, 
impaired function, and esthetic 

[1]disfigurement.  It has been recognized 
that tooth wear is becoming increasingly 

[2]important in the aging population.  This 
may be due to increasing dental 
awareness, with increased interest in 
retaining teeth as opposed to having them 

[3]extracted.  Data from prevalence studies 
have demonstrated high level of tooth 

[4] [5]wear in adults , adolescents  and 
[6]children ,  indicating that tooth wear is a 

clinical finding in all age groups.

Smith and Robb, in a cross sectional 
study observed that tooth wear is 
common in adults, with upto 97% of the 
study cohort experiencing some tooth 

[4]wear.  However, only 5-7% of the 1007 
adults in the study exhibited severe tooth 
wear, for which interventive restorative 
treatment was justified.

In a study from United Kingdom, the 
prevalence of tooth wear was high (57%) 
in adolescents aged between 11 and 14 

[5]years, but dentin involvement was rare.  
A recent systemic review on the 
prevalence of in children and adolescents 
has indicated has indicated that the 
prevalence of tooth wear leading to 
dentin exposure in deciduous teeth 
increases with age, while wear of 
permanent teeth in adolescents does not 
correlate with age. It was emphasized that 
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Abstract
The etiology and treatment of occlusal tooth wear remain controversial. Longer tooth retention by 
the aging population increases the likelihood of treating the treatment of worn dentition. A careful 
systematic approach should be advocated for the definitive management of worn teeth. This 
article reviews the etiology of worn dentition and presents a conservative approach to its 
management.
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tooth wear is a lifelong cumulative 
process and should be recorded in both 
primary and permanent dentitions.
The aim of this review is to provide an 
insight to etiology and management of 
worn dentition.

Etiology
Four types of surface loss have been 
identified, distinguished by the differing 

[7]causes of loss.  Attrition describes 
mechanical wear resulting from 
mastication or parafunction, and is 
limited to the contacting surfaces of 
teeth.[8] Abrasion denotes the wearing 
away of structure through some unusual 
or abnormal mechanical process other 

[8]than tooth-to-tooth contact.  Erosion 
indicates the progressive loss of tooth 
structure through chemical processes that 
do not involve bacterial action producing 
defects that are sharply defined, wedge-
shaped depressions often in facial and 

[8]cervical areas.  Abfraction connotes the 
pathologic loss of tooth structure 
attributed to biomechanical loading and 

resulting in wedge-shaped defects in the 
[9],[10]cervical areas.  These terms describe 

clinical outcomes of a number of 
[11],[12]underlying events.  (Table 1)

Simply the surface loss can be 
mechanical (attrition & abrasion), 
chemical (erosion) or biomechanical 

[9](abfraction by Grippo)  The etiology of 
pathologic wear result ing from 
mechanical or chemical causes can be 
determined by co-relating the location of 
wear, other signs and symptoms, and 
information obtained during the patient 

TABLE 1. Characteristics of Different Wear Mechanisms

Location

Severity

Topography

Enamel/ dentin texture

Subjective complaints

Attrition

Incisal/occlusal surfaces;

mainly anteriorly

Normally moderate;

can be severe

Well defined facets;

sharp edges and

angles; flat surface

Normal; shining facets

Seldom; sometimes esthetics

Erosion

Upper palatal surfaces;

mainly anteriorly

Potentially very severe

Occlusal contacts lost; the pulp may be visible;

“saucer”- shaped defects bucally and sometimes

palatally

Matte, silky enamel; sometimes very thin enamel

edges; large areas of exposed dentin 

Sensitivity

Abrasion

Buccal surfaces; mainly at

cementoenamel junction

Normally mild; sometimes moderate

and seldom severe

V- shaped defects; more severe in premolar

and canine regions and less in the incisors

or molar segments

Well- defined defects; often involving both

enamel and dentin

Seldom; sensitivity, if extensive
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wear. The loss of vertical dimension can 
be carefully evaluated using several 

[16],[17],[18],[19],[20],[21],[22]techniques.  At first, a 
removable splint or partial denture is 
placed and observed periodically for 6-8 
weeks. This is followed by fixed 
provisional restorations for another 2-3 
months before final cementation.

Patient in category- 2 have adequate 
posterior support and history of gradual 
wear.1 Closest speaking space of 1mm 
and interocclusal distance of 2-3mm. 
Continuous eruption has maintained 
occlusal vertical dimension leaving 
insufficient interocclusal space for 
restorative material. Manipulation of 
mandible into centric relation will often 
reveal significant anterior slide from 
c e n t r i c  r e l a t i o n  t o  m a x i m u m  
intercuspation. Gingivoplasty may be 
needed to gain clinical crown length. 
Enameloplasty of the opposing posterior 
teeth may provide some space for the 

[23]restorative material.

In patients of category-3, the posterior 
teeth exhibit minimal wear but anterior 
teeth show excessive gradual wear over a 
period of 20-25 years. Centric relation 
and centric occlusion are coincidental 
with closest speaking space 1mm and 

[1]interocclusal distance 2-3mm.  It is most 
difficult to treat because vertical space 
must be obtained for restorative 
material.this can be accomplished by 
fixed or removable anterior bite planes 

[24],[25],[26](Dahl appliance) , orthodontic 
movement, tooth preaparation and 
surgical repositioning of the segments.

The Dahl Concept refers to the relative 
axial tooth movement that is observed 
when a localized appliance or localized 
restorations are placed in supra-
occlusion and the occlusion re-
establishes full arch contacts over a 
period of time. The combination of 
intrusion of the anterior teeth in contact 
with the appliance and eruption of the 
separated posterior teeth creates the 

[24],[25],[26]interocclusal space.  (Figure 2) 
Orthodontic movement usually involves 
anterior– posterior repositioning of the 
teeth combined with intrusion, although 
intrusion is considerably more complex. 
Tooth prerparation creates the space by 
reducing the articulating surfaces of the 
teeth requiring restoration. Surgical 
repositioning of a segment of teeth and 
supporting alveolus may be indicated if a 
dentofacial  deformity exists  in 

[12]wear than posterior teeth.  The precise 
cause of the higher frequency of worn 
anterior teeth remains unclear. It is 
generally held that in earlier populations, 
the excessive wear of molars resulted 
mainly from a coarser diet and from the 
more vigorous masticatory activity 
required. Wear of anterior teeth also 
results from nondietary functions such as 

[14]holding and manipulating.  It can be 
speculated that in contemporary humans, 
wear-inducing factors are likely to affect 
the anterior teeth more than the posterior. 
For example, intrinsic acid and bruxism 
(which are common in modern humans) 
primarily affect the anterior teeth, while 
the absence of a coarse diet is less likely 

[13]to cause wear of the posterior teeth.

Classif ication By Turner And 
[1]Missirlain (1984) : 

The patients were classified into three 
categories
Category 1 Excessive wear with loss of 

vertical dimension.
Category 2 Excessive wear without loss 

of vertical dimension of 
occlusion but with space 
available.

Category 3 Excessive wear without loss 
of vertical dimension of 
occlusion but with limited 
space available

In a typical Category-1 patient there are 
few posterior teeth and unstable posterior 
occlusion. There is excessive wear of 
anterior teeth. The closest speaking space 
is more than 1mm and interocclusal 
distance is more than 4mm. There is some 
loss of facial contour that results in 

[15]drooping of the corners of mouth.  
Patients with dentinogenesis imperfecta 
with excessive occlusal attrition, around 
35 years of age and appearing prognathic 
in centric occlusion also belongs to this 
category. There is loss of occlusal vertical 
dimension with concomitant occlusal 

[7]interview.  (Table 2) (Figure 1)

Most of the times the tooth wear progress 
[13]with multifactorial etiology.  It is 

generally found that in both arches 
anterior teeth (and anterior tooth wear 
indices) exhibit significantly greater 

Anterior tooth 
wear

Progreesively greater wear 
from anterior to posterior 

Wear on facial surfaces of 
cuspid and premolars

Variable locations and distribution Posterior tooth wear greater 
than anterior

Anterior tooth wear greater 
than posterior

Posterior tooth loss, 
malposition, or interferences

Occlusal and incisal 
wear facets match

-Loss of surface details 
Bizzare wear patterens

Mandibular 
first molars

All posterior 
teeth

Facial surfaces of 
maxillary anterior teeth

Lingual surfaces of 
maxillary anterior teeth

Inadequate/ unstable 
posterior occlusion

Chronic 
bruxism

Toothbrush/ dentifrice 
misuse

Miscellaneous Environmental 
Habits

Soda 
Swishing

Fruit 
Mulling

Fruit 
Sucking

Chronic regurgitation Eating 
disorder GERD Alcohlism

Mechanical (Congenital)
Predisposes Teeth To Rapid Wear

Chemical

TABLE 2. Etiology of pathologic wear

A

B

C

Figure 1. A. Attrition, B. Abrasion, C. Erosion, D. Abfraction ; 
Lesions Of Teeth

D
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reconstruction should be deferred until 
these problems are resolved through 
appropriate therapy. A patient with 
prolonged occlusal disharmony will 
often be unable to provide an accurate 
recording at centric relation as a result of 
muscle splinting. Effective treatment 
planning requires the need for 
comfor tab le  and  asymptomat ic  
t e m p o r o m a n d i b u l a r  j o i n t s  a n d  

[27]stomatognathic musculature.

Comprehensive Treatment Planning:
Comprehensive treatment planning is a 
method of setting goals and then 
actuating these goals by exercising 

[27]specific treatment-planning options. .

Initially, the progression of wear should 
be carefully monitored. As the wear 
normally progresses slowly,the patients 
seldom have either functional or esthetic 
complaints. So the need for major 
restorative work to be routinely carried 
out is substantially reduced.

Serial  investigations should be 
performed using diagnostic casts at 6 to 

Patient Evaluation:
Patient evaluation is subdivided into a 
preclinical interview and clinical 
examination. The preclinical interview is 
conducted during the first appointment. 
In addition to developing rapport, a 
thorough general and oral health history 
is taken. Also the patient's emotional 

[27]well-being and expectations are noted.
For an assessment of possible causative 
factors, a systematic history should be 

[11],[13]taken.  (Table 3)

A methodical approach to clinical 
examination should be followed. Some 

[11],[13]of the aspects are : (Table 4) Along 
with this, a thorough examination of the 
soft tissues and underlying bony contours 
should be carried out for apparent 
pathology.

Impressions are taken for two complete 
sets of diagnostic casts, as well as 
complete jaw relationship records 
including a facebow transfer and 
protrusive and centric relation records are 
made. Casts are mounted on the semi 
adjustable articulator of choice. One set 
of casts is maintained as an unaltered 
pretreatment record, while the other set is 
modified during diagnostic treatment 
planning. The jaw relationship records 
may not be precise if the patient is 
suffering from temporomandibular joint 
dysfunction and/or myofascial pain 
dysfunction. In those instances, 

[1]conjunction with extreme wear.

Increasing the OVD to achieve space for 
restorative materials is seldom advisable; 
but if deemed necessary, the increase 
should be minimal and used for 
restorative needs only.1 Hinge axis 
location by a kinematic facebow provides 
greater accuracy in increasing the VDO 

[27]on the articulator.

Approach Of Restoring Worn 
Dentition:
A severely worn dentition in the presence 
of sound periodontium presents unique 
challenges in patient management, 
diagnosis, treatment planning, and 
restorative methodology.

However, a systematic and integrated 
approach leads to favorable and 
predictable prognosis. It facilitates 
development of optimum oral function, 
comfort, and esthetics, resulting in a 

[27]satisfied patient.  It consists of four 
logical phases: (I) patient evaluation, (2) 
comprehensive treatment planning, (3) 
integrated and systematic reconstruction 
and (4) postoperative maintenance.

The presenting technique is for restoring 
the worn dentition at existing vertical 
dimension of occlusion. But this 
systematic approach can also be followed 
for the management of other situations of 
worn dentition.

Figure 2: A. Posterior Teeth Disclusion Immediately After 
Restoration Of Anterior Teeth With Composite B. 

Reesthablishment Of Posterior Occlusion After Short Period 
Of Time

A

B

Element

General data

Diet and beverages

TMJ

Parafunctional habits

Oral hygiene

Others

Question 

Age and sex

Subjective symptom (s)

Duration of wear

Lifestyle and behavioral factors

Occupational environment

Type (e.g. citrus fruits, coarse food, cola, fruit juices, etc.)

Frequency of daily intake

Period of consumption

Method of drinking or eating

Orofacial pain/ masticatory function

Onset andDuration

Type(e.g. bruxism, pen biting etc.) 

Frequency and duration 

Type of toothbrush

Intensity, frequency and time of tooth brushing

Abrasivity of tooth paste

Systemic diseases: diagnosis and duration

Medication

Mouth

TABLE 3: Elements of history to be taken for the individuals 
with tooth wear

Element

Study casts

Intra-oral radiographs

Examination of wear features

Grading of the severity of wear

Salivary analysis

Assessment for TMD

Oral hygiene

Others

TABLE 4: Elements of clinical examination for the individuals 
with tooth wear

Procedure

Poured in vacuum-mixed stone

Anterior, posterior L/R, occlusal U/L views

Wear facets: location, extension, matching of

opposing facets, diffuse/demarcated 

Enamel/ dentin texture, dentinal exposure

Clinicall, study casts and intraoral photographs

Unstimulated and stimulated secretion rate,

buffering capacity

Examination of muscles, TMJ, occlusion and

mandibular movements

Type of toothbrush

Intensity, frequency and time of tooth brushing

Abrasivity of tooth paste

Systemic diseases: diagnosis and duration

Medication

Mouth

TMJ, temporomandibular joint; TMD, temporomandibular disorder; 
L/R, left/right; U/L, upper/ lower

Grade

0

1

2

3

Criteria

No visible change

Visible change, such as increase of facet areas, without measureable

reduction of tooth length; occlusal / incisal morphology changed

in shape compared to the first examination

Measureable reduction of tooth length, < 1mm

Marked reduction of tooth length, >1mm

TABLE 5. Scale used for scoring the progression of 
occlusal/ incisal wear
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planning diagnostic waxup. These 
generally consist of preparation plane 
guides made of wax or silicone putty or 
clear plastic vacuum forms of the newly 
developed occlusal design. These guides 
show the amount of occlusal tooth 
reduction necessary to accommodate 
planned relationships developed from the 

[27]treatment planning diagnostic waxup.

Tooth preparation and provisionali 
za t ion ,  Too th  p repa ra t ion  and  
provisionalization are generally carried 
out in two stages, with the maxillary and 
mandibular arches prepared separately 
on successive days. Tooth preparation 
should be done meticulously to protect 
the health and integrity of the 

[32]periodontium.  Acrylic provisional 
restorat ions are cemented with 
temporary cement. A patient is allowed to 
wear these provisional restorations for an 
appropriate amount of time to refine and 
confirm functionality of the occlusal 

[27]design developed.  T-scan technology is 
a recent advancement which can detect 
any interference in occlusion. It allows to 
functionally balance the teeth with high 

[33]degree of precision.  This time period 
also al lows for  any addit ional  
modifications necessary to enhance 

[27]esthetics and patient comfort.

Fabrication of final restorations, All final 
impressions are made with provisional 
restorations in place, except for those 
teeth that are the focus of a specific step. 
In case of an opposing occlusion of tooth 
enamel, most of the studies prefer metal 
occlusal surface and preferably one of the 
high noble content is preferred to 
minimize the wear of the natural 

[27]dentition.
1. Mandibular anterior teeth receive 

provisionally cemented final  
restorations first.

2. Maxillary anterior teeth are restored 
next. 
After the provisional cementation of 
mandibular anterior final restoration, 
anterior guidance is reproduced with 
a customized anterior guide table on a 
semiadjustable articulator. Optimal 
a n t e r i o r  g u i d a n c e  s h o u l d  
demonstrate: (1) sound centric stops 
that fall on flat receiving areas in both 
centric relation closure and postural 
closure; (2) immediate protrusive 
disclusion usually by the central 
incisors; (3) working disclusion 
caused by contact of the mesial 
lingual surface of the maxillary 

1. Teeth are equilibrated on mounted 
casts so that centric occlusion and 
centric relation occlusion are in 
harmony.

2. Mandibular anterior teeth are 
modified on diagnostic casts to 
restore their optimum morphology 
function, and esthetics.

3. Maxillary anterior teeth are then 
altered for esthetics and to allow for 
the function of mandibular anterior 
teeth at the patient's current vertical 
dimension of occlusion. Efforts are 
made to keep the anterior guidance no 
steeper, and generally shallower, than 
that with which the patient originally 
presented. 
When dealing with severely worn 
anterior teeth and very limited 
i n t e r a l v e o l a r  r i d g e  s p a c e ,  
consideration is frequently given to 
crown lengthening procedures, 
endodontics, orthodontics, and 
s o m e t i m e s  e x t r a c t i o n  a n d  

[23],[27],[30]orthognathic surgery.
4. Mandibular posterior teeth are 

modified to establish the plane of 
occlusion with the optimum curves of 
Spee and Wilson using a Broadrick 
Occlusa l  P lane  Analyzer  or  

[31]“Broadrick Flag”.  If necessary, 
subtle modifications of this optimum 
plane of occlusion may be made to 
avoid mutilation of maxillary 
posterior teeth that might result from 
strictly following a predetermined 
occlusal curve.

5. Maxillary posterior teeth are next 
modified on mounted diagnostic 
casts so that there is a harmonious 
cuspal relationship with mandibular 
dental fossa-receiving areas, free of 
eccentric interferences and with 
stable centric stops.

Reconstruction
Integrated and systematic reconstruction 
of the severely worn dentition is only 
pursued after a complete and proper 
comprehensive treatment planning 
diagnostic waxup has been accomplished 
o n  m o u n t e d  d i a g n o s t i c  c a s t s .  
Reconstruction is considered to be o four-
step process consisting of: (1) fabrication 
of preparation guides; (2) tooth 
preparation and provisionalization; (3) 
fabrication of the final restorations and 
provisionalization; and (4) final 

[27]cementation of restorations .

Preparation guide, Preparation guides are 
fabricated from a preoperative treatment 

12 month intervals (depending on the 
perceived rate of progression) and 
recordings compared. Based on an 
assessment of the rate of wear, (Table 5) 
it is possible to decide whether 
intervention is necessary. Usually an 
interim occlusal splint, especially if 
bruxism is confirmed, can be provided. 
This affords some protection while 

[13]monitoring the progression of wear.

When a dominant and active erosive 
influence has been implicated, rapid 
deterioration of tooth structures may be 
expected and serial monitoring is 
contraindicated. In these cases, 
reconstructive procedures should be 

[11],[13]carried out without delay.  An 
integrated treatment plan is first 
developed on one set of diagnostic casts, 
properly mounted on a semiajustable 
articulator using jaw relationship 
records. This is accomplished by using 
wax or composite to make reconstructive 
modifications to the casts. These 
modified casts become the blueprint for 
planned occlusal changes and the 
fabrication of provisional restorations. 
Th i s  b luepr in t  a l lows  fo r  the  
development of an integrated treatment 
plan that is properly sequenced and 
facilitates fabrication of optimal 
provisional restorations constructed to a 

[27]new planned functional occlusion.

[ 2 7 ]The treatment goals are : (1) 
c o m f o r t a b l y  f u n c t i o n i n g  
t e m p o r o m a n d i b u l a r  j o i n t s  a n d  
stomatognathic musculature; (2) 
adherence to the basic principles of 

[28],[29]occlusion advocated by Schuyler;  
(3) anterior guidance that is in harmony 
with the envelope of function; and (4) 
restorations that will not violate the 
patient's neutral zone. 

Treatment planning options that may be 
used to actuate treatment goals are 
summed up in the "six R's": (1) reshape, 
(2) restore, (3) remove, (4) reposition, (5) 
refer in part or totality to another 
practitioner, and (6) relinquish any action 
by leaving a tooth alone. These options 
may be used individually or in any 
combination to achieve treatment 

[27]goals .
Preoperative treatment planning 
reconstruction is performed on casts by 
modification of teeth and the use of 
diagnostic waxups in the following 

[27]sequence :
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optimum occlusion and final restoration 
for successful clinical outcome.
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Figure 3. A. Before Treatment B. After Treatment Of A Patient 
With Generalized Worn Dentition

A

B
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