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21.1 Definitions

Grinding A term used to denote the act of cor-
recting occlusal disharmonies by grinding the
natural or artificial teeth.

Maximal intercuspal position (MIP) The com-
plete intercuspation of the opposing teeth
independent of condylar position, sometimes
referred to as the best fit of the teeth regardless
of the condylar position—called also maximal
intercuspation.

Occlusal splint or device Any removable artifi-
cial occlusal surface used for diagnosis or ther-
apy affecting the relationship of the mandible
to the maxillae. It may be used for occlusal sta-
bilization, for treatment of temporomandibular
disorders, or to prevent wear of the dentition.

Retruded contact position (RCP) That guided
occlusal relationship occurring at the most
retruded position of the condyles in the joint
cavities. A position that may be more retruded
than the centric relation position.

Temporomandibular disorders (TMD)
1: Conditions producing abnormal, incom-
plete, or impaired function of the temporo-
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mandibular joint(s). 2: A collection of
symptoms frequently observed in various
combinations first described by Costen (1997),
which he claimed to be reflexes due to irrita-
tion of the auriculotemporal and/or chorda
tympanic nerves as they emerged from the
tympanic plate caused by altered anatomic
relations and derangements of the temporo-
mandibular joint associated with loss of occlu-
sal vertical dimension, loss of posterior tooth
support, and/or other malocclusions. The
symptoms can include headache about the
vertex and occiput, tinnitus, pain about the ear,
impaired hearing, and pain about the tongue.

21.2 Relationship Between Partial
Edentulism and TMD

There is no universally accepted etiological fac-
tor of temporomandibular disorders according
to the recent literature. Some studies suggested
that partial edentulism has only a minor role in
the etiology of temporomandibular disorders
(TMD). Although some cadaver studies are
able to show the relationship between posterior
tooth loss and arthritic changes in temporoman-
dibular joint, there is a consensus in the litera-
ture that the causal relationship between
occlusion and TMD does not appear. Tooth loss
and osteoarthritis (OA) is a natural progression
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of aging. Thus, the weak correlation between
OA and tooth loss has to be reconsidered
according to this fact. The historical studies
especially from the 1970s speculated a close
relationship of the above-mentioned topic using
mostly the biomechanical theory. Later studies
however confuted this theory. The clinical signs
and symptoms of TMD are not always corre-
lated with the anatomical changes in
TMJ. Therefore, the results of the clinical
researches are more important compared to the
cadaver and radiological studies. These studies
are also not able to evaluate muscle symptoms
of the patients. Consequently, recent clinical
studies show weak or no correlation between
TMD symptoms and lack of molar support.
Additionally, the studies analyzing “shortened
dental arch theory” are in consensus that the
lack of molar support is not a risk for the devel-
opment of TMD. This topic was explained in
Chap. 5 in detail.

Some studies have shown that the loss of a
specific tooth may be associated with the devel-
opment of TMD. Kirveskari and Alanen (1985)
have shown that loss of maxillary first premolar
tooth has an association with TMD. In another
study by Abdel-Fattah (1996), it was shown that
the loss of first molar tooth is related with TMD
signs and symptoms. In a clinical study with bet-
ter statistical analyses, Wang et al. are able to
show that not only the number of missing poste-
rior teeth but the number of dental quadrants with
missing posterior teeth has an effect on the devel-
opment of TMD. These studies based their results
on the premature contacts and loss of the biome-
chanical balance as a result of drifting and tip-
ping of the remaining teeth.

As a conclusion, recent literature does not
support a sound relationship between partial
edentulism and TMD. However, there are some
good researches to point out that tooth loss and
occlusal discrepancies may have an impact on the
development of the functional disorder of the sto-
matognathic system. In future, the scientists have
to focus more on longitudinal studies to show the
long-term effect of occlusal changes and the lack
of biomechanical stability on the masticatory
system disorders.

Now the question is: Should we focus on the
replacement of missing posterior teeth to treat the
patients with TMD, even though there is no evi-
dence to show such a relation? First of all, we
have to discuss the effect of occlusal therapy in
the treatment of TMD. Recent literature can show
only a short-term success of occlusal therapy.
Longitudinal studies are not enough to demon-
strate a distinction of irreversible occlusal correc-
tions (occlusal grinding or restoration) to more
conservative and simple treatment modalities like
occlusal splints or physical therapies. There are
however a lot of studies that support the success
of occlusal splint therapy in rehabilitation of the
patients with TMD. Other studies are also not
able to show a positive effect of placing fixed or
removable prosthesis in the treatment of TMDs,
especially if the patient has lost only his/her
molar teeth. Thus, there is no need to choose a
sophisticated prosthodontic treatment modality
for the rehabilitation of the signs and symptoms
of TMD. However in some cases with partial
edentulism, there is a need of replacement of
missing teeth to make a stabilization appliance.
The aim of this chapter is to make clear how to
construct an occlusal appliance in various partial
edentulism situations.

21.3 Occlusal Splints

The occlusal splint therapy is based on chang-
ing the occlusal relations. However, that does
not mean that the occlusal relations have to be
restored or be adjusted in similar ways. In
many cases, there is no need for a definite
occlusal rehabilitation after the occlusal splint
therapy. The occlusal splint therapy is finished
after the symptoms of the patient diminish.
The treatment should be restarted when the
symptoms are returned after the end of the
splint therapy. If a definitive therapy with
occlusal splint is not possible, an irreversible
occlusal rehabilitation should be evaluated.
Yet, it should be kept in mind that there is no
scientific evidence in dental literature that irre-
versible changes in dental occlusion help to
reduce the symptoms of TMD.


http://dx.doi.org/10.1007/978-3-319-20556-4_5

Management of Temporomandibular Disorders (TMD) in Partially Edentulous Patients 253

21.3.1 How Do Occlusal Splints

Rehabilitate TMD

1. The increase of the occlusal vertical

dimension

The occlusal splints are interocclusal devices
which increase the occlusal vertical dimension
of the patient for a temporary period. This is a
very important characteristic of the occlusal
splints. This increase elongates the masseter,
temporal, and medial pterygoid muscles, which
reduce the isometric contractions. It is well
known that the isometric contractions of the
muscles can expose myogenic pain. In con-
tracted muscles, the blood circulation is blocked.
That means the muscle cannot be nourished and
purged. And the pain revealing particles collect
in the muscle and expose pain. The physical
therapy modalities generally function with this
mechanism. The muscle is heated using infra-
red, laser, massage, etc., and the blood circula-
tion is regenerated. Therefore, occlusal splints
achieve this goal without using any physical
therapy if the patient has bruxism.
. The change of the condyle position

Placing an occlusal splint into the mouth of
the patient creates a new position of the con-
dyles in the glenoid fossa which is more ante-
rior and caudal to the centric position. Thus, the
overload in the articular soft tissues is reduced.
. New occlusal relations

An occlusal splint should have a flat occlu-
sal surface which eliminates the occlusal inter-
ferences and builds point contacts with each
antagonist teeth. These kinds of splints create a
harmonic slide between maximal intercuspal
position (MIP) and retruded contact position
(RCP). Additionally, a stabilization splint
should have a canine guided eccentric occlusal
balance. Especially the occlusal point contacts
are perceived from the proprioceptive receptors
in periodontium, and this information is sent as
an impulse to the central pattern generator
(CPG) in the brain. Thus, a decrease of muscle
contraction is achieved.
Also, the cognitive awareness of the patient

21.3.2 Occlusal Splint Design
in Partial Edentulism

First of all, the clinician should decide which jaw
is appropriate for fabricating an occlusal splint.
Therefore, the position, number, and size of the
edentulous places should be analyzed. The fol-
lowing rules are helpful for a clinician to make
the decision:

1. In cases with single (maxillary or mandibular)
long free-ending edentulous arches (unilateral
or bilateral), the antagonist jaw (full dentate or
with a dentition which is explained in third
entry) is ideal to place an occlusal splint and the
edentulous jaw should be rehabilitated using an
RPD (Fig. 21.1a—c). It is not suitable to make a
stabilization splint over an RPD and it is also
not correct to place a splint to a dental arch with
a long free-ending edentulism. It may produce
a tilting force on the anterior teeth because of
the resilience of the mucosa (Fig. 21.2a, b). An
alternative is to make a special designed occlu-
sal splint for only night time use (Fig. 21.3a—f).

2. In cases with both maxillary and mandibular
long free-ending edentulous crest (unilateral
or bilateral), the patient should be rehabili-
tated first with RPDs. Afterward, a specially
designed maxillary occlusal splint should be
prepared for nighttime use.

3. In cases with edentulous gaps or short free-
ending situations (e.g., absence of second molar
tooth unilateral or bilateral), the replacement of
tooth loss can be done by using the occlusal
splint. In such cases, the splint should be placed
to the jaw with more tooth loss (Fig. 21.4a, b).

4. In cases with mandibular partial and maxillary
complete edentulism, a mandibular RPD and
maxillary complete denture should be pre-
pared if the patient has no prosthesis at all. For
nighttime use, an additional upper denture
(so-called Shore denture) should be placed to
function as an occlusal splint (Fig. 21.5a, b).

5. In cases with mandibular full edentulous arch
and maxillary partial edentulism, occlusal splint
therapy is contraindicated because of the poor

and the placebo effect of the occlusal devices are support of mandibular alveolar crest. If the man-
also important factors for the relief of the sign dibular denture is supported with implants, Shore
and symptoms of TMD. prosthesis could be constructed for the lower jaw.
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Fig. 21.1 (a) A temporomandibular disorder (TMD) fabricated for the patient first. (¢) Then a maxillary occlu-
patient with mandibular partial edentulism. Intraoral view  sal splint is fabricated
in occlusion. (b) A removable partial denture (RPD) is

Fig.21.2 (a) An occlusal splint is fabricated to a patient with a long free-ending partial edentulism. (b) Notice the long
distal part of the occlusal splint, which may produce a tilting force on the anterior teeth
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Fig. 21.3 (a) A temporomandibular disorder (TMD) view. (d) Occlusal splint after positioning using cold cur-
patient with maxillary partial edentulism. Intraoral view ing resin. Inner view. (e) Specially designed occlusal
in occlusion. (b) The metal framework of the specially  splint in the mouth of the patient in occlusion. (f) The
designed occlusal splint. Occlusal view. (¢) Occlusal occlusal point contacts for each antagonist teeth

splint after positioning using cold curing resin. Occlusal
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Fig. 21.4 (a) A mandibular occlusal splint that also replaces the second molar tooth. (b) The occlusal splint in the

mouth of the patient

Fig. 21.5 A case with maxillary complete and mandibu-
lar partial edentulism that needs temporomandibular dis-
order (TMD) management. (a) A maxillary complete and
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