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It is believed that extensive tooth wear is a potential
threat to the functional dentition. From a prosthodontic
point of view, attrition is of particular concern because
it interacts directly with a central issue: occlusion. In a
1976 paper, attrition was considered to be part of a nor-
mal aging process in which depositioning of secondary
dentin, alveolar growth, and muscle adaptation com-
pensate for the loss of tooth substance.! The authors
state that “attrition, whatever its extent, can never be
excessive.” Nevertheless, attrition may affect dental
occlusion, and it is still disputed whether a changing
occlusion should be ignored. It has been advised by
some authors that tooth wear should be diagnosed
early and treated quickly.? Others advise careful mon-
itoring above early treatment because the progress of
tooth wear can fluctuate.®
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The interrelationship between occlusion and (the
management of) tooth wear has been considered in
the dental literature in 2 ways. First, it has been sug-
gested that certain occlusal schemas may influence the
development of tooth wear. Second, occlusal concepts
may be considered useful to compass the treatment of
worn teeth and dentitions. This paper aims to combine
existing knowledge regarding the role of occlusal fac-
tors and concepts with (the management of) tooth
wear, based on a systematic review by our research
group on this topic.

Evidence of the Relationship Between
Tooth Wear and Occlusion

The systematic review found 33 eligible articles
describing the relationships between attrition and
occlusal factors and/or oral (dys)function.*

Only a few studies reported correlations between
attrition and occlusal parameters. Several studies
reported no correlation between anterior attrition and
absent posterior teeth, though 1 study found that lower
numbers of teeth resulted in a higher tooth wear index
of the remaining teeth. Associations between attrition
and anterior (spatial) relationships were reported in
several studies. As could be expected, anterior guid-
ance seems to reduce the risk for posterior attrition, but
increases the risk for anterior attrition. Whether the
occurrence of anterior tooth wear is more or less a
threat to the dentition or its function than posterior
tooth wear remains a subjective issue.
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Case History 1

Fig 1 (left) Frontal view of the dentition
of a 27-year-old man exhibiting severe
tooth wear, which was diagnosed as a
combination of attrition (most likely due to
bruxism) and erosion caused by gastroe-
sophageal reflux disease. The patient
complained of sensitive teeth, and large
dentin surfaces were exposed. At the time
of referral, the patient wore a removable
splint that provided a convenient vertical
dimension of occlusion.

Fig 2 (right) Occlusal view of the max-
illa before restorative treatment

Fig 3 (left) Occlusal view of the mandible
after restorative treatment. Maxillary and
mandibular premolars and canines and
maxillary incisors were restored with resin
composite. A heavily filled hybrid resin
composite with a nonabrasive filler was
used occlusally. For buccal surfaces, a
polishable anterior hybrid composite was
applied. To maintain a durable vertical
dimension of occlusion, gold uplays were
adhesively cemented on the mandibular
first molars. These restorations were
opposed by enamel.

Fig 4 (right) Restorations after almost 5
years of function. The restored canine
guidance is still present.

Regarding functional parameters in relation to
attrition, only 1 study addressed “normal” function.
Several reports dealt with temporomandibular disor-
ders or bruxism, thus addressing dysfunction. Of these,
most addressed the question of whether functional or
dysfunctional parameters may be cause for attrition.
Bruxism was identified as an associative factor in den-
tal attrition in most of the studies. However, since all
reported associations were based on self-reported
bruxism, they are lacking a sound methodologic basis.

With respect to treatment of tooth wear, 1 prospec-
tive study reported less attrition in children wearing bite
plates. Two retrospective studies examined the rela-
tionships between tooth wear and treatment history.
Orthodontic treatment history was not associated with
attrition, whereas extensive restorative treatment
seemed to increase the risk for tooth wear. However,
these studies did not compare true effects of one treat-
ment to another; instead, they merely looked at tooth
wear as a side effect of variable treatments in the past.
No papers were identified investigating the threshold
values of tooth wear at which interventions are indi-
cated in subjects with attrition.

Overall, it was concluded that this analysis of the
dental literature failed to find sound evidence sup-
porting one superior occlusion-based treatment pro-
tocol over the others with respect to the management
of attrition.
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Clinical Considerations

Though evidential scientific support is lacking, one
treatment strategy in cases of tooth wear seems to
make sense. This strategy is based on providing
reversible restorative oral rehabilitation and a thor-
ough understanding of the etiology and development
of occlusal anomalies over time.

The principle of reversibility is important because the
worn dentition is usually the result of a slow process
of occlusal breakdown, which allows most patients to
adapt gradually to this situation until a level of unac-
ceptability is reached. In contrast, restoration of
occlusal morphology is a sudden action that hinders
careful evaluation of the patient’s ability to readapt to
changed oral conditions.

Understanding the development (genesis) of worn
dentition helps the practitioner guide the process of
restoring occlusal balance to a level of acceptable
function and esthetics. The wear-path to a collapsed
bite may vary. Local tooth wear (eg, loss of canine guid-
ance) may develop into regional wear, which may sub-
sequently lead to displacement of the anterior den-
toalveolar complex or condilar displacement. More
general wear may only cause absent occlusal mor-
phology, but can also lead to loss of vertical dimension
of occlusion or complete breakdown of occlusal sup-
port. If the practitioner is able to reconstruct the
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Case History 1

sequence of this process, or in other words, to produce
an accurate “virtual movie” of the process, the back-
ward transcription of this “movie” will provide the steps
necessary for the reconstruction process. This strategy
has been followed in the case displayed in Figs 1 to 4.
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The characteristics of the general population are going
to change: according to an epidemiologic projection,
in the year 2025 more than 20% of the population in
Europe, Japan, and Canada will be over 65 years of age;
furthermore, the incidence of complete edentulism
will severely increase after 75 year of age.! Often,
elderly patients have great difficulty adapting to new
situations (eg, learning new neuromuscular reflexes for
active retention with complete dentures). From an eco-
nomic point of view, financial power is often decreased
after retirement, rendering many of our rehabilitations
unacceptable.

It is important to treat completely edentulous
patients in a gradual and inexpensive manner. Patients
must be able to adapt psychologically and functionally
to the new situation. One option to achieve such a
result is overdenture treatment on natural teeth.
Overdentures have been successfully used for many
years and are still considered as a useful treatment
modality.?

The Glossary of Prosthodontic Terms defines an
overdenture as “Any (complete or partial) removable
dental prosthesis that covers and rests on one or more
remaining natural teeth, the roots of natural teeth,
and/or dental implants; a dental prosthesis that covers
and is partially supported by natural teeth, natural tooth
roots, and/or dental implants—called also overlay
denture, overlay prosthesis, superimposed prosthesis.”
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The advantages of overdentures can be classified as
follows:

* Psychologic: Self-image is maintained or even
improved (when esthetics are poor before treat-
ment); functional satisfaction is related to number,
position, and condition of teeth; some teeth are still
preserved.’

* Functional: Periodontal receptors and denture sta-
bility and retention allow occlusal force discrimi-
nation to be maintained; masticatory performance

and electromyographic activity remain similar to
the dentate population®; retention of only 2 roots
is sufficient to obtain good results.

* Biologic: Resorption of the alveolar ridge, which is
worsened in complete denture wearers, is
extremely diminished; settling and relining of the
dentures is reduced.®

The possible complications and failures can be clas-
sified as follows:

* Tooth decay: Incidence between 6% and 35%); can
be controlled by covering the abutments with cast
copings, use of bonding agents, thorough oral hy-
giene, and fluoride and chlorhexidine protection.”

* Gingivitis: Incidence between 4% and 13% around
the retained roots; can be controlled as reported
by Butz-Jorgensen®; overlaid roots can be main-
tained via excellent home care and professional
assistance.

« Endodontic failure: Ettinger and Qian® showed a
12.1% rate of endodontic failure in a 23-year
longitudinal study; most common causes were
periapical lesions developed on endodontically
treated teeth (37%) and vital teeth (19.8%).

* Vertical root fracture: Represents 30.9% of over-
denture abutment failures and occurs more
frequently in the maxilla when opposed by natural
teeth.®
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