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Abstract
Severe tooth wear can lead to functional and esthetic 

complications. For young patients who desire a quick, 
conservative, and highly esthetic treatment plan, alter-
natives to orthodontics and invasive restorations are 
necessary. Using occlusal equilibration, very thin lithium 
disilicate veneers, and composite resin, this case presen-
tation demonstrates a logical treatment plan that works 
well to ensure proper function, occlusion, and restoration 
of the patient’s esthetics. 

Learning objectives
After reading this article, the reader should be able to:

•  Describe the steps necessary for treatment of severe 
tooth wear.

•  Identify different types of tooth wear.
•  Explain the complications associated with  

tooth wear.
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Introduction
Although tooth wear frequently 

accompanies aging, parafunctional activi-
ties can exacerbate deterioration, leading to 
compromised esthetics and function. 

According to National Health and 
Nutrition Examinations Survey data, 
between 2003-2004, 80 percent of adult 
subjects showed evidence of tooth wear.1 
Additionally, a literature review in the 
International Journal of Prosthodontics 
found that the percentage of adult patients 
presenting with severe tooth wear increased 
from 3 percent at 20 years of age to 17 per-
cent at 70 years of age.2 

Severe or excessive tooth wear is identi-
fied when the patient expresses function or 
esthetic concerns, wear is disproportionate 
to the patient’s age, symptoms of discom-
fort are present, or the dentist deems the 
rate of tooth wear to be severe.3 

Tooth wear results from three pro-
cesses: abrasion, attrition, and erosion.4 

Abrasion is produced by the interaction 
between teeth and other materials, and ero-
sion is the dissolution of hard tissue by acidic 
substances.4 Unlike abrasion and erosion, 
attrition results from improper tooth-to-
tooth contact.4 Occlusal and incisal attrition 
may result from physiological wear and may 
be severe if parafunctional habits such as 
bruxism or clenching exist.5

Excessive occlusal attrition can lead to 
functional and esthetic problems.6-8 Thus, 
managing tooth wear and attrition is criti-
cal and complex.9 With tooth wear, dental 
professionals must derive an accurate diag-
nosis and determine the precise stage to 
implement active intervention, as opposed 
to passive monitoring and management.3 
Avoiding intervention of anterior attrition 
can lead to further posterior complications 
(e.g., attrition, lesions, loss of vertical 
dimension of occlusion, etc.).10 

However, early restorative intervention 
may cause unnecessary damage to healthy 
tooth structure during tooth preparation. 

Additionally, a lack of understanding 
about how to restore severely worn tooth 
structure to maintain functionally and 
esthetically stable teeth further compounds 
the difficulties associated with tooth-wear 
management.3 

Treatment options for severe tooth 
wear include occlusal positioning, vertical 
dimension increase, and restoration.11 
Restoration of severely worn anterior den-
tition requires clinicians to be familiar with 
normal anatomical proportions and rela-
tionships.7 Clinicians must not only restore 
the esthetics of the anterior teeth, but also 
functionality in order to ensure restoration 

longevity. Properly planned anterior resto-
rations have been shown to provide good 
predictability, load resistance, longevity, 
and preservation of healthy tissues.12 

Although many clinicians recommend 
orthodontics to realign occlusion and estab-
lish a healthy foundation after severe tooth 
wear, many younger patients desire a less 
expensive and quicker alternative. These 
include minimally invasive treatments (e.g., 
minor occlusal adjustments) and protection 
with nighttime appliances to ensure a high 
probability of long-term success. 

Addressing posterior teeth deflections 

Severe tooth wear can lead to functional and 

esthetic complications. For young patients who 

desire a quick, conservative, and highly esthetic 

treatment plan, alternatives to orthodontics 

and invasive restorations are necessary.
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Initial presentation of a 29-year-old male with a diaste-
ma, occlusal complications, and tooth wear. 

The areas out of arch form on the facial and palatal sur-
faces were reduced on the diagnostic wax-up. 

Preoperative smile photograph demonstrating wear and 
a diastema. 

Initial retracted view, indicating lower incisor wear and lateral 
long axis angulation of the maxillary central incisors. 

Initial lateral view indicating lower incisor wear and mesial 
rotations of the maxillary central incisors. 

A diagnostic wax-up was created using an additive-reduc-
tive technique.

The preparations were completed with the distal contact 
of the central broken in order to add to the mesial of the 
lateral. 

The completed additive-reductive wax-up indicated 
where reduction and addition were necessary. 

A green stent was fitted to the preoperative model to 
indicate where initial reduction should be completed. 

Fig. 6

Fig. 7

Fig. 8

The green stent was placed in the mouth prior to prepara-
tion to show precisely where initial reduction was necessary. 

Fig. 9

Fig. 10

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5
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that may create occlusal avoidance—lead-
ing to chipping and excessive wear—prior 
to restoring the anterior teeth will also help 
stabilize occlusion.13 Additionally, newer, 
stronger, and highly esthetic materials such 
as lithium disilicate can be used for those 
patients who want conservative dentistry 
and an alternative to orthodontics.

Thus, the success of restorative treat-
ment of severe tooth wear, once proper 
occlusion is achieved, is predicated on 
appropriate material choice, proper adhe-
sive bonding, and predictable fabrication 
techniques that yield durable and esthetic 
restorations. Lithium disilicate allows for 
very thin and conservative fabrication and 
natural-like esthetics. Pressing to invest-
ment during fabrication ensures that the 
very thin, waxed restorations do not break 
during investment or transport. 

Restorations bonded to enamel, as 
opposed to dentin, protect the composite 
restoration against cavo-surface discolor-
ation and deterioration in marginal adap-
tation.14 As a gold-standard in adhesives, 
using a 4th generation total-etch predictably 
achieves stable bonds, although universal 
adhesives have demonstrated improved 
clinical success. 

Case presentation
A 29-year-old male presented with the 

chief complaints of chipped upper inci-
sors, worn lower incisors, and a diastema 
between the central incisors, which were 
larger in size and rotated (Figs. 1 & 2). The 
lower incisors presented with severe incisal 
wear compared to the patient’s age, indicat-
ing an occlusal abnormality (i.e., posterior 
interferences to closure) and habitual issues 
(i.e., bruxing and/or nail biting) (Figs. 3 
& 4). The patient requested esthetic treat-
ment, but function and occlusion also 
needed to be addressed. 

The patient’s young age made it 
important to treat the substantial wear 
responsibly, as well as idealize function for 

the case. After a comprehensive evaluation, 
the patient was diagnosed with functional 
anterior wear and esthetic flaws. 

Continued anterior wear could lead 
to posterior issues (i.e., lesions, malocclu-
sion, etc.) and persistent patient insecurity 
about the esthetics of his smile. Recom-
mended clinical treatment included 
occlusal equilibration, porcelain veneers, 

and/or composite veneers/bonding. 
Orthodontics could also be performed, 
along with reshaping the lower incisors 
and limited composite bonding. 

The patient, however, declined ortho-
dontics and requested a conservative yet 
quicker solution. The proposed treatment 
plan included occlusal equilibration, 
maxillary anterior porcelain veneers, 
and mandibular cosmetic and functional 
bonding, followed by wearing a nighttime 
bruxing appliance. 

At the first appointment, diagnostic 
photographs, a comprehensive evaluation 
(i.e., occlusal analysis, TMJ evaluation, 
periodontal charting, oral-cancer screening, 
and evaluation of existing dentistry), radio-
graphs, and impressions were completed. 
The diagnostic impressions were used for 
an additive-reductive wax-up (Figs. 5-8) and 
reduction stent fabrication. The occlusal 
equilibration was completed using a depro-
gramming period involving a leaf gauge and 
a combination of diamond burs. 

The patient’s young age made it important to 

treat the substantial wear responsibly, as well 

as idealize function for the case. 
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Retracted view of the provisional maxillary veneers and 
lower completed composite restorations. 

The completed veneers were as thin as 0.3mm on the 
facial surface. 

Full-smile view of the provisional restorations. 

The provisional restorations were checked for occlusion, 
function, and esthetics. 

The restorations were pressed to investment and then cut 
back and layered. 

The laboratory completed the layering and surface texture 
for lifelike esthetics. 

The completed smile view. The patient was very pleased 
with the results. 

After the veneers were completed in the laboratory, they 
were returned for final placement. 

The final restorations were placed, closing the diastema and 
improving the tooth proportions and alignment.

The lateral retracted view reveals the tissue harmony of the 
maxillary veneers and the completed lower teeth. 

Fig. 11

Fig. 12

Fig. 13

Fig. 14

Fig. 15

Fig. 20

Fig. 19

Fig. 18

Fig. 17

Fig. 16

124 OCTOBER 2015 // dentaltown.com

continuing education
feature



Using green stents and great laboratory 
communication through the diagnostic 
wax-up, preparations were completed pre-
cisely. For the porcelain veneers, initial facial 
reduction of any tooth structure protruding 
from the arch form was completed using the 
green stent as a guide (Fig. 9 see p. 122). The 
teeth were further prepared with diamond 
burs, and the preparations were polished 
with polishing discs (Fig. 10 see p. 122). 
Veneer temporaries were fabricated using 
temporization material in shade A1. 

The mandibular incisors (teeth #23-
26) were lightly prepared where dentin was 
visible and unsupported or sharp enamel 
was present. The teeth were cleaned with 
chlorhexidine pumice, and a total etch 
technique was used. Etchant, desensitizer, 
and dental adhesive were applied to the 
teeth prior to placing A1 body and enamel 
shades of composite. A glycerin-based gel 
was applied prior to the final cure (Figs. 11 
& 12), after which the completed compos-
ite restorations were polished.  

One week later, the provisional maxil-
lary veneers were evaluated and approved 
(Fig. 13). The final porcelain veneers were 
pressed to investment material to allow 
for very thin facial surfaces—as thin as 
0.3mm. These veneers were cut back and 
layered to a final shade in the B1/040 range 
(Figs. 14-17). 

The final restorations were seated after 
removing the provisionals and checking the 
veneers for fit and color accuracy using a 
try-in gel. A total-etch technique was com-
pleted using the same materials as the com-
posite bonding, with the exception of treating 
the intaglio of the veneers with silane (Figs. 
18-20). At the same visit, an impression was 
made for a mini-deprogrammer-type bruxing 
appliance for nighttime use.

Three weeks later, the restorations and 
occlusion were evaluated and photographs 
were taken. The appliance was delivered, 
and the patient was instructed to use the 
mini-deprogrammer at night to avoid 
damaging the final restorations. 

Conclusion
Although tooth wear is prevalent 

among American adults today, severe tooth 
wear can cause patient discomfort, poor 
esthetics, and damage to existing dentition 
and function. Esthetic, functional, and 
affordable solutions are available to restore 
the functionality and esthetics of worn 
dentition, and are especially appropriate 
with younger patients. Patients with severe 
tooth wear must be offered a conservative 
and esthetic treatment option instead of 
more aggressive and invasive procedures, 
and when conservative orthodontic treat-
ment is declined. Understanding function, 

natural-like esthetics, and appropriate 
materials will prove beneficial for clinicians 
performing this type of treatment. ■
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1.  According to a 2003-2004 national survey, how many adults in the 
United States exhibit tooth wear?
a.  50 percent
b.  60 percent
c.  70 percent
d.  80 percent

2.  It is considered severe tooth wear when which of the  
following occurs?
a.  The dental patient expresses function or esthetic concerns
b.  Wear is disproportionate to the patient’s age
c.  The rate of tooth wear is deemed to be severe by the patient’s  
  dental professional
d.  All of the above

3. Attrition results from:
a.  The interaction between teeth and other materials
b.  Improper tooth-to-tooth contact
c.  The dissolution of hard tissue by acidic substances
d.  None of the above

4. Treatment options for severe tooth wear do not include:
a.  Diagnostic waxing
b.  Occlusal positioning
c.  Extraction 
d.  Vertical dimension increase

5.  Parafunctional habits lead to what kind of tooth-wear process?
a.  Attrition
b.  Abrasion
c.  Erosion
d.  Dissolution 

6. Early intervention of anterior tooth wear may lead to:
a.  Posterior complications
b.  Damage to healthy tissues
c.  Loss of vertical dimension of occlusion
d.  Further attrition

7.  This type of treatment for tooth wear provides good predictability, 
load resistance, longevity, and preservation of healthy tissues. 
a.  Diagnostic waxing
b.  Occlusal positioning
c.  Restoration
d.  Orthodontics 

8. Younger patients typically desire treatments that are:
a.  Conservative
b.  Esthetic
c.  Cost-effective
d.  All of the above

9.  Which of the following steps were not used in this case presentation 
to restore the patient’s dentition?
a.  Diagnostic wax-up
b.  Green stent for preparation
c.  Increase in vertical dimension of occlusion
d.  Porcelain veneers

10.  The lithium disilicate veneers were as thin as ____ on the facial. 
a.  0.3mm
b.  0.4mm
c.  0.5mm
d.  0.7mm
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