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or many cases of pathological 
tooth wear, passive management 
and monitoring maybe all that is 
required. Indeed it is recommended 
that the implementation of an 

effective preventative and monitoring regime 
should be a prerequisite for all patients who 
have been diagnosed with either severe 
and/or pathological tooth wear. However, in 
instances where:
• there may be aesthetic concerns
• symptoms of pain and discomfort may exist
• there may be functional difficulties
• there is unstable occlusion, and/ or
• the rate of tooth surface loss may be of 

extreme concern to either the dental 
operator or patient, which furthermore if 
neglected may culminate in exposure of 
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Figure 1: Patient dissatisfied with her smile Figure 2: Flowchart for the management of patients with tooth wear

the dental pulp, then 
active restorative intervention will become 

necessary.1,2,11 It has been recommended that 
when restorative intervention is required, 
this should be ‘additive’ as far as is possible, 
without the further removal of any healthy 
tooth tissue.11. The use of a suitable direct 
composite resin material does offer certain 
advantages in the restoration of the worn 
dentition, particularly in the aesthetic zone.

In the dental literature, the term aesthetic 
zone (also known as the smile zone) is used 
to refer to all of the hard and soft tissues 
that are visible when the patient makes a 
broad smile.1 Patients with tooth wear often 
complain of dissatisfaction in the appearance 
of their smile (Figure 1).

The UK Adult Dental Health Survey of 2009 
reported that 77% of the 6,469 participants 
examined showed signs of tooth wear at their 
anterior teeth (compared with 66% in 1989).2 It 
has been reported that aesthetic concerns were 
the most prevalent cause for the presenting 
complaint.3,4  The actual impact of tooth wear, 
(particularly when it is severe), upon the quality 
of life of an adult dental patient should not be 
underestimated.5,6,7 Therefore the likelihood 
is high that a patient with tooth wear will be 
presenting to the general dental practitioner 

with aesthetic concerns.
From a recent European Consensus Meeting, 

the protocol for the management of patients 
with tooth wear was agreed upon. The latter is 
presented as a flowchart in Figure 211.

EVALUATION OF THE AESTHETIC ZONE
The patient’s chief complaint and any specific 
aesthetic concerns should be carefully and 
meticulously evaluated.8 Often dental aesthetic 
concerns relate to anomalies in tooth colour, 
position and /or shape and a pre-treatment 
evaluation form can be filled out by the patient 
to give the clinician an idea of the concerns 
that the patient may have.9,10 Examination of 
the aesthetic zone for a patient with tooth 
wear should logically commence with an 
appraisal of the extra-oral features (inclusive 
of the facial features). Analysis of the intra-oral 
components of aesthetic zone should follow 
the extra-oral appraisal and aim to evaluate the 
following features:
• Dento-labial relationships
• Dental midlines
• Tooth colour, texture and form
• Tooth size, proportion, shape, and 

symmetry, position and axial inclination
• Contact areas and embrasures
• Gingival aesthetics.
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Figure 3a: Patient presents with minor tooth wear in the anterior region

Figure 5: Without etching or bonding, composite resin is applied to the upper right central incisor to determine the incisal edge position. An 
index of this is sent to the technician along with the appropriate impressions and occlusal records for the diagnostic wax up to be fabricated

Figure 6: Diagnostic wax up has been fabricated

Figure 7: An index from the diagnostic wax up (as shown in figure 
6) can then be used in conjunction with provisional crown and 
bridge material to transfer the proposed changes onto the patient’s 
dentition and get feedback from the patient as to the aesthetic and 
functional consequences. The patient is able to approve the changes 
at this point

Figure 3b: Without etching or bonding, composite resin has been 
directly applied to show the patient the intended outcome. At 
this stage the clinician is also able to determine the shade and 
functional requirements of the restorations proposed

Figure 4: In this case the patient has agreed with the changes as 
shown in figure 3b and composite resin material has been added 
directly following the preparation of enamel surfaces for composite 
adhesion. The picture shows the restorations at a review appointment

EVALUATION OF THE AESTHETIC AND 
FUNCTIONAL PRESCRIPTION
Before the commencement of the provisions 
of the restorations it is good practice 
to evaluate the intended aesthetic and 
functional prescription for the patient, 
utilising a reversible protocol. This can be 
achieved by the ‘intra-oral mock up’ also 
referred to as, ‘dry-and-try techniques’, or by 
the use of digital smile evaluation.

In certain non complex cases composite resin 
can be applied onto the worn anterior teeth 
without preparing the tooth for adhesion at the 
chair side and patient approval can be sought 
by giving the patient a mirror so that they 
are able to visualise the intended final result 
(Figure 3). Once the patient has approved the 
aesthetics of the proposed restorations and 
the clinician has concomitantly confirmed the 
dynamic relationships, the teeth can be restored 
with a direct composite resin material after 
an adequate etching and bonding protocol 
has been undertaken (Figure 4). This has been 
achieved in an additive minimally invasive 
manner.

In more complex cases, a diagnostic wax up 
undertaken on study casts may be indicated. 
In figure 5, the patient is shown with just a 
single incisor tooth restored by the means 
of direct composite resin. The tooth has not 
been prepared for composite bonding but 
the build up gives the clinician a visual idea 
of how much the anterior teeth should be 
built up by, and the position of the incisal 
edge can be determined accordingly. A 
silicone putty index of this singular tooth 
build up can provide an invaluable guide to 
the dental technician during the fabrication 
of a diagnostic wax up on articulated study 
casts, as shown in figure 6. Subsequently, 
a putty index of the diagnostic wax up can 
be fabricated and a temporary crown and 
bridge material can be used to transfer this 
prescription onto the anterior teeth, which 
the patient can then visualise (Figure 7).

Digital photography used in conjunction 
of software has enabled aesthetic design 
utilising the universally accepted concepts 
in dental aesthetics, such as those relating to 
ratios, proportions, tooth position/ alignment, 
shape/ form and colour respectively in a 
process of ‘digital smile design’. This process 
also allows the patient to approve and review 
the aesthetic prescription proposed. 

The process of evaluation of the expected 
aesthetics changes in a reversible manner with a 
reversible intra-oral prototype also has benefits 
in the process of gaining informed consent from 
the patient for the proposed treatment.

THE USE OF DIRECT MATERIALS
Once approval and consent has been gained 
from the patient, the proposed changes can 
be transferred using direct composite as a 
material. There is a lack of consensus with 

what may be the most appropriate dental 
material for the rehabilitation of the wear 
patient, however, it has been suggested 
that treatment provided should (where 
possible) be of an ‘additive’ nature as opposed 
to ‘subtractive’ - so as to avoid the further 
undue loss of tooth tissue. Where feasible, 
a minimally invasive approach should be 

adopted over the use of more traditional 
indirect techniques.11 Resin composite 
material applied directly has the advantage 
of restoring the teeth in the aesthetic zone 
in a minimally invasive manner (where the 
conditions are conducive towards effective 
adhesive bonding).  

An acceptable aesthetic outcome can 
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Figure 9: Shows the direct composite restorations for the patient shown in figures 1 and 8, at a subsequent recall appointment after a  
few years
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be achieved with this material with added 
advantages of:
• Adjustments if required
• Avoidance of further laboratory costs and 

stages
• Minimally abrasive towards the antagonists
• The potential to apply the material in a 

single appointment
• Possibility of replacement of the material 

with an indirect material if required
• Possibility of repair and shade/contour 

changing if indicated for the future.12,13

Figure 8 a-e shows the patient as shown 
in figure 1, following the addition of a resin 
composite applied directly to the teeth 
in the aesthetic zone. Figure 9 shows the 
restorations at a review appointment. 

In general, the techniques required to 
directly transfer the information from the 
diagnostic wax-up to the worn dentition may 
involve the use of either:13

• a customised polyvinylsiloxane (PVS) matrix 
(commonly referred to as a silicone key), 
Nixon et al 2008,14 or

• a customised vacuum-formed 
matrix.13,15,16,17

Studies have evaluated the efficacy of 
resin composite to treat wear of the anterior 
dentition in the short to medium term (two 
to five years) with survival rates around 
90% being reported.18,19,20,21 Placement 
of the restorations in the supra-occlusal 
position utilising the concept of the Dahl 
phenomenon/ relative-axial movement,22,23,24 
has proved to be an important component 
to provide treatment in a minimally invasive 
manner.

The following are relevant considerations 
when resin composites are applied directly 
to restore the worn dentition in the aesthetic 
zone:26

• Micro-filled resin preparations are better 
avoided

• The thickness of the material applied – 
ideally needs to be at least 1mm and

• The filler volume – a high filler content is 
preferred.

The current evidence for the medium to 
long-term success of resin composite material 
applied directly in the anterior aesthetic 
zone in the worn dentition appears to be 
conflicting. An eight-year prospective study27 
in a sample of 1,010 restorations reported 
an overall failure rate of 7%, whilst a 90% 
failure of major and minor proportions at a 
10-year follow up (median of 5.8 years) of 
283 restorations was described by another 
group.28 Furthermore, amongst a sample of 
251 restorations placed between 2012 and 
2016, Bartlett and Varma reported a success 
rate of 83%.29 Operator skill and the aetiology 
were identified as important factors to 
consider for the success of these restorations.

Direct composite resin restorations provide 
a minimally invasive alternative for the 

restoration of teeth in the aesthetic zone. 
The diagnostic value of the material as a 
‘reversible intra-oral prototype’ provides an 
invaluable adjunct to gain informed consent 
from the patient and in addition allows the 
clinician to make functional assessments. 
Patients must be made aware for the need 
of regular polishing, repair and occasional 
replacement of the material.13  

A full list of references is available. Please 
email andy.myall@fmc.co.uk

Figure 8a

Figure 8c

Figure 8e

Figure 8b

Figure 8d

Figures 8a-8e: These figure show the build of the case with the use of composite resin directly applied to the patient’s dentition following an 
adhesive protocol
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