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“cclusion:

What It Is and What It Is Not

Charles McNeill, DDS

ABSTRACT

Dental occlusion is much more than the physical contact of
the biting surfaces of opposing teeth or their replacements.
Occlusion is more comprehensively defined biologically as
the coordinated functional interaction between the various
cell populations forming the masticatory system as they dif-
ferentiate, model, remodel, fail, and repair. Morphologic
variations are very common and represent the norm. Even
though the occlusal or musculoskeletal relationship may not
meet the definition of the clinician’s concept of an optimum
or ideal occlusion, it must be appreciated that for that par-
ticular patient, the tissues of the masticatory system may
have developed a steble, functional, healthy, and comfort-
able equilibrium. However, when the functional equilibrium

is perturbed or when the occlusion is being re-established,
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specific treatment criteria are as important today, if not
more important with the rapid growth of implant place-
ments, as ever before. Treatment of the occlusion si;ould
be considered on an individual basis based on the specific
physiologic needs of the various tissue systems within the
masticatory system rather than on a preconceived, stereo-
typed or universal basis. It has long been established and
recently proven that proper management of the occlusion is
directly correlated to the successful treatment and mainte-
nance of the teeth and, at times, the supporting tissues. On
the other hand, it has not, to date, been scientifically proven
that occlusion is directly correlated to the musculoskeletal
disorders that affect the jaw (temporomandibular joint or

masticatory muscle disorders).




~ cclusion is most appropri-
|| ately defined as the func-
|| tional relationship between
| the components of the mas-
| ticatory system including
: ! the teeth, supporting tis-
sues, neuromuscular system, tem-
poromandibular joints, and craniofa-
cial skeleton.! The masticatory tissue
systems function in an integrated and
dynamic manner in which stimuli
created by function signal tissues to
differentiate, model, and remodel.
The behavior of the cell populations
in these tissue systems is determined
by the biological environment. When
there is a perturbance to this dynamic
functional equilibrium due to injury,
disease, adverse functional demands,
or a loss in the adaptive capacity of
the tissues, tissue failure can occur.
However, the cell populations of the
various masticatory tissue systems
have great potential for physiologic
repair, reducing the demand for treat-
ment. Thus, occlusion should be de-
fined physiologically not morpholog-
ically. Occlusion should not be de-
fined simply, as in most dictionaries,
as any contact or relationship be-
tween the incising or masticating sur-
faces of the maxillary and mandibular
teeth and/or dental arches.?
Occlusion is not a static, unchanging
structural relationship, but rather a
dynamic, viable physiologic relation-
ship among the various tissue sys-
tems. When this viable equilibrium is
disrupted or injured, the resulting oc-
clusal discrepancies can adversely af-
fect the teeth and, at times, the sup-
porting periodontal tissues. However,
occlusal discrepancies, especially ones
that have developed over time, have
not been proven to be the cause of
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musculoskeletal disorders affecting
the jaw. Conversely, occlusal discrep-
ancies can be the effect of a jaw disor-
der, for example, osteoarthritis of the
tempormandibular joint causing a
collapse of the posterior occlusion on
the affected side.

Occlusal Classification

Occlusion can be classified into
three general types of physiologic
stages as follows:13-5

B A physiologic occlusion com-
monly termed a “normal” occlusion
suggesting that disease and/or dysfunc-
tion are not present and treatment is
not required;

B A nonphysiologic occlusion,
commonly referred to as a “traumatic”
or “pathologic” occlusion suggesting
that limited disease and/or dysfunction
is present and treatment may be re-
quired; and

B A treatment occlusion often re-
ferred to as an “ideal” or “therapeutic”
occlusion suggesting that specific treat-
ment criteria are required to treat the
effects of trauma or disease.

An integrated diagnostic rationale
based on an adequate collection of in-
formation from the patient’s history,
clinical examination, and other indi-
cated tests is required to appropriately
categorize and manage the three differ-
ent types of occlusion.

Physiologic Occlusion

A physiologic occlusion is defined
as an occlusion in which a functional
equilibrium or state of homeostasis
exists within the tissues of the masti-
catory system. The biologic processes
and local environmental factors are
in balance. The stresses acting on the
teeth are dissipated normally with a

balance existing between the stresses
and the adaptive capacity of the sup-
porting tissues, masticatory muscles,
and TM joints. This type of occlusion
is typically found in the healthy,
comfortable patient who does not re-
quire dental treatment even if the oc-
clusion itself does not present mor-
phologically as a theoretical ideal oc-
clusion. A physiologic occlusion can
present as a number of disparate
structural variations but, in a given
individual, represents an acceptable
functional occlusal relationship.

To maintain a physiologic equilib-
rium, the masticatory tissues continu-
ally adapt throughout life to various
internal biologic factors and external
environmental factors as well as time-
dependent changes. Physiologic vari-
ations in dental and skeletal relation-
ships typically occur slowly, over
time, during growth or as acquired
variations that have had sufficient
time to allow for tissue adaptation.
The fibrous connective tissues and
underlying mesenchymal layers of
the TM]J are’ particularly capable of
adaptation by continual progressive
and regressive remodeling.® Studies
have shown strong evidence that the
potential for tissue repair following
insults is much greater for the TM]
than other synovial joints whose ar-
ticular surfaces are composed of hya-
line cartilage (Figure 1).78 Also, the
natural capacity for muscle adapta-
tion allows for changes in muscle
tone, in the number of sarcomeres, in
connective tissue apposition at the
muscle-tendon interface, in the mus-
cle fiber direction, and in the migra-
tion of muscle insertions.’ At the oc-
clusoradicular level, slight to moder-
ate tooth wear (age dependent), limit-
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. Occlusion

ed physiologic mobility, and even
minor tooth repositioning are forms
of adaptation (Figure 2).
Inappropriately, the term “maloc-
clusion” is used sometimes to imply a
nonphysiologic occlusion and/or a
need for occlusal treatment.

Malocclusion implies that the occur-
rence of occlusal variation is in itself
disease. But many so-called malocclu-
sions are essentially morphologic varia-
tions that are judged against normative
population means.!® It has been esti-
mated that approximately 95 percent
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of the population has some form of a
malocclusion, i.e., crowding, malalign-
ment, or structural abnormality.!! In
fact, a developmental morphologic
variation without evidence of tissue
pathology is actually a physiologic
adaptation to a combination of intrin-
sic and extrinsic factors. The resulting
functional equilibrium that ensues be-
comes the most physiologic relation-
ship for that particular individual.
Occlusion is not anid should not be
defined by rigid, stereotyped structural
ideal relationships that are theoretically
required for optimum health, function,
and comfort. It is quite evident that the
tissues of the masticatory system are ex-
tremely capable of adapting to their en-
vironment, and extreme caution and
care must be taken before this function-
al equilibrium is clinically altered. On
the other hand, if the equilibrium shifts
toward a nonphysiologic state due to
loss of function from adverse loading
including parafunction, by a loss of the
capacity to adapt, or from disease, then
the occlusal category could change to a
nonphysiologic occlusion.

Nonphysiologic Occlusion

A nonphysiologic occlusion is de-
fined as an occlusion in which the tis-
sues of the masticatory system have
lost their functional equilibrium or he-
mostasis in response to the functional
demand, injury, or disease. The masti-
catory tissues are biologically distressed
and unable to adapt to the environ-
mental factors acting on the system
and/or the functional demand exceeds
the adaptive capacity of the system.
Pathologic changes can result from
sudden or abrupt insults or from load-
ing of sufficient magnitude or duration
that there is insufficient opportunity
for tissue adaptation. These sudden,
disruptive changes can be caused by
trauma including parafunction, in-
flammation, or disease and, at times,
from iatrogenic causes'? (Figures 3 and
4). Tissue systems begin to fail and un-
less the direction of the functional
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equilibrium repairs itself, treatment is
usually required. Based on tissue dam-
age, pathology or dysfunction, the oc-
clusion would be categorized as a non-
physiologic occlusion.

A nonphysiologic occlusion is di-
rectly related to dental health, or lack
thereof, but not to musculoskeletal
jaw disorders (TMD). Dental signs
and symptoms related to a nonphysi-
ologic occlusion include an uncom-
fortable, uneven, or “lost” bite; sensi-
tive, painful, or sore teeth; worn,
cracked, or broken restorations, teeth,
roots, or implants; and abnormal
tooth mobility, widened periodontal
ligament, fremitus, tooth migration,
and occlusion-related periodontal
pain. However, occlusion has not
been proven to be directly correlated
to musculoskeletal conditions affect-
ing the jaw (TMD) except for a weak
association with a unilateral lingual
cross-bite in children and those with
five or more missing posterior teeth.!?
But, the studies associating loss of
posterior support and TM] degenera-
tive changes reported that bruxism is
a necessary' additional contributing
factor.1*15 Also, the studies relating
missing posterior teeth and articular
degeneration did not address the con-
founding factor of age, making the
association suspect.

To date, clinical studies have
shown a negative association between
dental attrition or parafunction and
jaw disorders. Nor does the type of
guidance contact (working, anterior,
or canine guidance contacts) or work-
ing or nonworking contacts in lat-
erotrusive jaw movements have any
association with jaw disorders.16
There is an association between oc-
clusal variations of sufficient magni-
tude and musculoskeletal jaw disoz-

ders, but it is not typically a causal
one. The associated significant oc-
clusal variations are a severe skeletal
anterior open bite (overjet. greater
than 6 to 7 mm). and a discrepancy
of greater than 2 mm between the
centric relation or retruded contact
position and the intercuspal
position.” However, it is important
to point out that association does not
prove cause and effect; and, in fact,
open bite and asymmetrical retruded
contact position-intercuspal position
(RCP-ICP) discrepancies are usually
the effect of jaw disorders rather than
the cause.!®

Treatment Occlusion

Treatment of the occlusion should
be considered on an individual basis
based on the specific physiologic
needs of the various tissue systems
within the masticatory system rather
than a preconceived, stereotyped con-
cept. Treatment of the occlusion in-
cludes occlusal adjustment of a single
tooth to a full-mouth adjustment or
equilibrium, restorative therapy with
a single restoration to a full-mouth
rehabilitation, prosthodontic therapy
including implant dentistry, and/or
orthodontic therapy including or-
thognathic surgery. In general, the
goals are the same for all treatment
approaches: Restore anatomical form
by restoring or replacing missing
structure; establish structural stability
by optimizing the force distribution;
and provide functional harmony for
mastication, deglutition, and speech.
The rationale for treatment is to im-
prove dental health, function, com-
fort, and esthetics.

Occlusal treatment is indicated for
the following dental conditions: pul-
pal dnd periodontal sensitivity; pro-
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gressive tooth mobility and/or lack of
stability (i.e., lack of proximal con-
tacts, tooth extrusion or migration);
poor alignment, crowding, or rota-
tions of the teeth; structural damage
to the teeth (i.e., tooth fracture, chip-
ping, abnormal wear, root resorption,
and possibly abfraction); pericementi-
tis, widened periodontal ligament, or
related periodontal destruction; miss-
ing teeth; impaired masticatory func-
tion (i.e., mastication, swallowing,
speech); and esthetic considerations.!?
Occlusal treatment is not indicated
when there are concurrent problemat-
ic general or dental health conditions.
If there is a lack of physical or emo-
tional stability, lack of maxillo-
mandibular or dental stability, or lack
of interest, concern or compliance by
the patient, occlusal treatment should
not be instituted. Lastly, when there
are complaints of pain including
chronic pain syndromes, e.g., fi-
bromyalgia, systemic pain, orofacial
pain or dental pain, occlusal treat-
ment is not indicated. Unfortunately,
many theoretical, ideal occlusal treat-
ment plans are stereotyped and are
the same for every patient regardless
of the diagnosis. The predetermined
occlusal scheme is fabricated to treat
all patients regardless of their func-
tional needs or dental diagnoses. To
superimpose the clinician’s concept of
an ideal structural and/or functional
relationship on a particular patient is
inappropriate.

Treatment Category

To plan the proper occlusal treat-
ment required for a specific set of
conditions, diagnostic decisions must
be made first. The diagnostic deci-
sions are based on the type and ex-
tent of treatment that needs to be
performed; namely, whether to main-
tain, modify or re-establish the exist-
ing occlusal schema.?® The three dif-
ferent treatment categories are deter-
mined by clinical judgment and are
based on the individual structural
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and functional demands of the pa-
tient. Also consideration should be
given to the clinician’s training, skill,
and experience as well as the pa-
tient’s health, interests, and abilities
when establishing the specific treat-
ment category.

The decision to maintain the ex-
isting occlusion is based on the clini-
cal findings that a functional equilib-
rium between the tissue systems has
been established; and, thus, the re-
sulting acceptable occlusion should
be maintained. The intra- and inter-
arch tooth relations, the intercuspal
position (maximum intercuspation or
centric occlusion), and the vertical di-
mension of the occlusion are accept-
able. Great care should be exercised
to maintain an acceptable functional
equilibrium before changing it to
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meet some idealized theoretical con-
cept. If a clinical decision is made to
modify or re-establish the occlusion,
there should be definite and substan-
tial reasons to support the decision.
Indeed, a modification classification
is predicated on the fact that there
needs to be some modification of the
intra- and/or interarch relations, but
not of the existing intercuspal posi-
tion or vertical dimension of occlu-
sion. They are deemed acceptable
and, therefore, should be maintained.
Whereas a re-establishment category

is determined by the fact that there is
not only a clinical need to re-estab-
lish or reorganize the intra-interarch
relations but that the intercuspal po-
sition and/or the vertical dimension
of the occlusion needs to be re-estab-
lished as well.

Once the treatment classification
has been determined, treatment plan-
ning and sequencing must be consid-
ered. Maintenance dentistry requires
very little planning in that a limited
number of restorations is simply intro-
duced to an established, acceptable oc-

HISTOLOGY

Figure 1. The different zones of cell popula-
tions covering the surface of the mandibular
condyle as opposed to other synovial joints,
which are covered by hyaline cartilage.

IUSCLE ADAPTATION

0 Change in Muscle Tone

o Change in Number of Sarcome

o Change'in Muscle Fiber Directi

a Migration of Muscle fm
Insertion &

Figure 2. A list of possible mechanisms that
allow for muscle adaptation.

ACTIVE OSTEOARTHRITIS:
AP Tomograms; Sag. MRI)

Figure 3. From left to right, sagittal and an-
terior-posterior tomograms and sagittal magnetic
resonance image of active osteoarthritis in the TMJ
resulting in possible sudden changes (supracontact)
in the posterior occlusion on the same side.

ONDYLAR FRACTURE

Figure 4. Panoramic view of a fractured
right condyle resulting in a sudden, abrupt change
in the occlusion.

I OCCLUSION

Figure 5. Working casts mounted in centric
relation on an articulator during the laboratory
sequence to facilitate returning the restorations to
the patient’s mouth in the treatment room using
a reliable reference position.

ATMENT OCCLUSION
e-establishment)

Figure 6. Restorations placed in the mouth
aided by the centric relation reference position of
the mandible (condyle) to the cranium.
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clusal scheme. Whereas, the modifica-
tion classification requires slight to
moderate change or improvement,
such as minor occlusal adjustment,
tooth movement, or opposing tooth
restoration or replacement, prior to ac-

scheme. However, the re-establishment
classification usually requires major
changes to a clinically unacceptable
occlusal scheme primarily associated
with the need to establish a new inter-
cuspal position and/or vertical dimen-

cepting the original acceptable occlusal  sion of the occlusion.
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There are specific and rather pre-
cise technical requirements and clini-
cal considerations involved when an
occlusion scheme has to be re-estab-
lished or reorganized. The newly re-
established occlusal scheme does not
benefit from time-related adaptation
but, rather, must be integrated with
and conform to the remaining tissues
of the masticatory system. The jaw re-
lationship must be stabilized and

painful or-pathological conditions.

treated prior to definitive occlusal
therapy.?! This requires careful atten-
tion to detail and proper treatment
sequencing including possible pre-
treatment with an interocclusal appli-
ance; prior ancillary treatment, i.e.,
endodontic, periodontic, or surgical
treatment; and, at times, prolonged
provisional treatment. Lastly, and
very importantly, when re-establish-
ing the occlusal scheme, a treatment
reference position must be estab-
lished. During maintenance and
modification treatment, the reference
position has, by definition, already
been established by virtue of the fact
that the intercuspal position and ver-
tical dimension of the occlusion have
been deemed acceptable and only
need to be maintained. But when the
intercuspal position and/or vertical
dimension needs to be re-established,
a new, reproducible reference posi-
tion is required because, by defini-
tion, the original intercuspal position
is no longer available or acceptable,
e.g., orthodontic, orthognathic, com-
plex restorative, or prosthetic/im-
plant treatment (Figures 5 and 6).

Reference Positions

There are, in general, three jaw re-
lations that are used clinically as ref-
erence positions: the intercuspal po-
sition (ICP), myocentric (MC) and
centric relation (CR), or the retruded
contact position (RCP).! The inter-
cuspal position is clinically the most
reproducible reference position. It is
determined morphologically by the



shape and location of the teeth, by
the periodontal sense organs through
proprioception, and by muscle mem-
ory, which is reinforced by tooth
contact. The sensory input allows the
mandible to open and close rapidly
and repeatably in the same position.
When ICP is unacceptable, there are
two alternative clinical approaches to
establish a reproducible reference po-
sition. Fither a joint-ligamentous dic-
tated position, CR or RCP, or a mus-
cle-dictated position, MC, can be
used reliably to relate the mandible
to the cranium on a relative repro-
ducible basis. Variations of a muscle-
dictated jaw relationship determina-
tion using either tongue, speech, or
rest position, or voluntary repeated
mandibular closures are reported in
the clinical literature but are not eas-
ily standardized and, therefore, will
not be presented.

Myocentric

The MC reference position is ob-
tained through the use of transcuta-
neous electrical neural stimulation
creating a neuromuscularly oriented
occlusal position.?? The theory is that
the stimulation from surface elec-
trodes placed over the sigmoid or

. mandibular notch stimulates the.

motor root of the trigeminal nerve
and the facial nerve with an “all or
none” motor response and is, there-
fore, reproducible. Studies suggest
that the stimulation acts only in the
periphery without the participation
of the central nervous system as re-
ported by the manufacturer.23
Nonetheless, clinicians have devel-
oped techniques with the use of elec-
trical stimulation of the facial and
some masticatory muscles that by
their report provide a reproducible
and acceptable mandibular position.
This approach must account for vari-
ations in muscle tone throughout the
day with changes in activities of
daily living, various emotional states,
posture, and fatigue.

Centric Relation

The definition of centric relation
keeps changing in the literature.
Conceptual approaches to the defini-
tion of centric relation can be anatom-
ic, orthopedic, or operational. The

anatomical definition is the traditional
dental concept of the optimum struc-
tural relationship of the mandible to
the cranium. One of the seven
anatomical definitions published in
the seventh edition of the “Glossary of
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Occlusion

Prosthodontic Terms” is as follows:
“The maxillomandibular relationship
in which the condyles articulate with
the thinnest articular portion of their
respective discs in the anterior-superior
position against the posterior slope of
the articular eminentia.”?* The ortho-
pedic definition is based on the physi-
cal medicine concept of a closed-pack
relationship of articular structures as
determined by function. The condyle
- would be “seated” in the fossa with an
interposed articular disk, if not com-
promised, as determined by the
mandibular muscles during function,
i.e., the compression or functional
loading of the articular structures dur-
ing chewing and swallowing. The
closed-pack relationship of articular
structures in any joint is considered to
be both physiological and biomechani-

cally stable. Because tomographic sur-
veys of nonsymptomatic subjects have
shown great variation in condylar posi-
tion, this functional definition may be
more accurate than the first one,
which is based on anatomical relation-
ships that cannot be validated. The
third and more operational definition
is based on the concept that in order to
perform precise, complex occlusal
treatment, it is technically advanta-

geous to use a reproducible border po- .

sition of the jaw.!

CR or RCP is independent of
tooth contact and is determined by
manipulation of the mandible in a
rotary movement about a transverse
horizontal axis.?’ The operational sig-
nificance of CR is that it allows the
clinician to evaluate the progress and
outcome of the treatment based on a

definite starting and ending point.
One clinical advantage of the hinge
axis is that technically the patient’s
horizontal axis of closure can be
transferred to an articulator allowing
for the possibility of alterations, with-
in limits, of the vertical dimension of
occlusion. The mandible is manipu-
lated in a retruded direction while
being supported in a superior direc-
tion at the gonial angles to allow the

. condyles to be braced in the most an-

terio-superior direction against the
posterior slopes of the eminentia.26
Techniques must be altered after
condylar fracture, bony degeneration,
and soft tissue alterations because the
structural components that originally
provided for a physiologic position of
the condyle are no longer available.
The patient may have to be in a more

ENT OBJECTIVES

metrical Contact In ICP
ding In ICP
2 YUnrestricted Smooth
Gliding'Jaw Movements
2 Acceptable Occlusal Plal
2t Acceptable Vertical
Dimension of Occlusion

Figure 7. Treatment objectives.

Condyle
Scated in
Fossa

Mand. Facial Cusps

Figure 8. Stable intercuspal position of the
condyles within the fossae and cusp fossae con-
tacts of the opposing teeth.

Figure 9. Centric stops allowing occlusal
loading forces to be directed axially.

Figure 10. Placement of a shim in the ante-
rior tooth region results in the condyle becoming
more seated superiorly or in the most posterior
tooth region results in a possible distraction of the
condyle.
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~“Rotating’ -
Condyle

Translating

/ Condyle

Figure 11. Left mandibular laterotrusion re-
sulting in rotation of the left condyle and transla-
tion of the right condyle and working guidance
contacts on the left teeth and nonworking con-
tacts on the right side. Note: If tooth contacts are
not deflective, the contacts by themselves are not
detrimental to smooth gliding movements of the
mandible.

Figure 12. Excursive pathways during
working, nonworking, and protrusive mandibular
movements allowing for smooth gliding move-
ments of the mandible.
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upright position with gentle manipu-
lation directed more superiorly than
posteriorly and with the patient aid-
ing the closure. Thus, technique and
experience become critical, but it has
been shown that this approach can
become clinically replicated.?’

Specific Treatment Objectives

Once the treatment category has
been determined, specific clinical ob-
jectives need to be established to devel-
op optimum dental health (Figure 7).
The specific objectives that are suggest-
ed from a optimum functional stand-
point include:

B Maximum symmetrical distribu-
tion of the centric contacts in the inter-
cuspal position (which may be in CR,
depending on the treatment category);

B Axial or near axial loading of the
teeth;

B An acceptable occlusal plane;

m Guidance contacts allowing for
freedom without deflection in closing
~-and-excursive-gliding-mandibular
movements; and

B An accelptable vertical dimen-
sion of occlusion and interocclusal
resting range.!

Even distribution of tooth con-
tacts in the intercuspal position is de-
sirable to establish maximum stability
and optimum distribution of the clos-
ing forces (Figure 8). The natural
number of ICP contacts averages ap-
proximately seven bilateral contacts,
with the molars loaded more than the
premolars, which are loaded more
than the cuspids.?® If the location of
the occlusal load occurs only in the
most distal molar region, specifically
the third molar and possibly in the
second molar region, it may act as a
deflective contact causing the ipsilat-

eral condyle to become unloaded
(distracted) with the contralateral
condyle undergoing increased com-
pression (Figure 9x).%°

Axial loading of the teeth (Figure
10x) in a slight mesial direction allows
the reaction forces on closure or during
clenching to be transmitted vertically
rather than laterally along or near to
the long axes of the teeth. Vertical
loading forces are better accepted by
the viscoelastic periodontal ligament
than horizontal forces.3° Nonaxial
loading generates mechanical mo-
ments or tofquing forces at or near the
alveolar crest of supporting bone. Axial
loading of dental implants is even
more critical because of decreased pro-
prioceptive input as a consequence of
investing bone rather than the peri-
odontal ligament.3!

The plane of occlusion is defined as
the average imaginary plane established
by the incisal and occlusal surfaces of
the teeth.? Because of the compensating

anteroposterior and mediolateral curva-

tures of the teeth, the plane of occlu-
sion is actually curvilinear. The angula-
tion of the occlusal plane is on the aver-
age approximately 10 degrees higher or
steeper than the Frankfort plane. The
importance of these occlusal planes is
their influence on cusp height and posi-
tion and their relationship to tissues in
the masticatory system.

Functional harmony is improved
by providing unrestricted smooth glid-
ing movements of the mandible.
Excursive guidance contacts can be
provided by one or more teeth, e.g., ca-
nine guidance, anterior guidance, or
group-working guidance. There ap-
pears to be no scientific evidence to
support one occlusal scheme over the
other,’3 and a wide variety of contacts

are found naturally. Functional harmo-
ny requires that tooth contact during
mandibular movements be guiding
ones as opposed to deflective contacts
(Figure 11). Deflective contacts, also
called premature or interceptive con-
tacts, are defined as occlusal contacts
that divert the mandible from a nor-
mal path of closure or interfere with
normal, smooth, gliding mandibular
movement and/or deflect the position
of the condyle, teeth (analogues), or
prostheses (Figure 12).

The vertical dimension of the oc-
clusion is defined as the distance be-
tween two anatomical points, e.g., on
the face or jaws, when the occluding
members (teeth, bite blocks) are in
contact.? The postural resting range
usually is a 1 to 3 mm open position of
the mandible. relative to ICP. General
body, head and neck posture, speech,
sleep, age, stress, and pain all influence
the postural resting range. Clinical rest
position is not a position of minimal
muscle activity but rather an upright
postural position.3? Patient accommo-
dation to significant changes in verti-
cal dimension of the occlusion sug-
gests that it is not immutable but can
be modified within reason without
clinical consequence.3?

Conclusion

In the past, the dental literature
in the field of occlusion was primarily
based on clinical observations, case
reports, and testimonials. Technical
bias drove treatment rather than sci-
entific knowledge in many cases.
However, today there is a definite
momentum within the dental profes-
sion to move from a clinically based
position to an evidenced-based posi-
tion in the field of occlusion. The sci-
entific literature’s questioning of the
association between occlusion and
musculoskeletal jaw disorders does
not invalidate the well-established as-
sociation between occlusion and den-
tal health.3* However, it is difficult to
prove cause and effect between the
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relationship of occlusion and the
health of the masticatory system due
to the lack of scientifically estab-
lished criteria for an optimum treat-
ment occlusion. Also, there still is a
lack of knowledge regarding the nat-
ural history of the various occlusal re-
lationships; and the large number of
possible contributing factors make
the confounding factors extremely
- difficult to control in clinical trials.
The same requirements for proper
occlusal therapy are as valid today as
in the past. Because implants do not
have a forgiving periodontal ligament
with special protective senses, the
need for more precise occlusal treat-
ment becomes even more critical.
Until more evidence is established,
treatment of the occlusion should be
individualized to meet the patient’s
needs based on today’s evidence and
not on a clinician’s belief system of an
optimum structural relationship for
its own sake. Treatment of the occlu-
sion should only be considered when
there are clinical signs and/or symp-
toms within the masticatory system
that can be definitively related to the
dysfunctional and pathological condi-
tions of the various tissue systems.
Treatment plans need to be modified
based on the patient’s abilities, de-
sires, compliance, health, and emo-
tional status in addition to the clini-
cian’s abilities, training, and experi-
ence. The cardinal rule should be to
proceed carefully with treatment of
the occlusion using the least invasive
procedure as much as possible with all
the skill and expertise possible.
Treatment of the occlusion is essential
to, and a requirement for, appropriate
professional dental care; it is rarely es-
sential to, or a requirement for, the
management of musculoskeletal disor-
ders affecting the jaw (TMD). CDA
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