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The observation of the evolutionary characteristics of Hominid, of the ontogenesis of the
occlusal biologic system and of the architectural influence of the occlusal field on the craniofa-
cial morphology brings the evidence of the need for a clinical evaluation of the occlusal plane
as an alternative approach to diagnosis in each treatment of the child, adolescent, adult or elder
person. The purpose of this paper is to specify some indicators on the occlusal plane with
regards to its inclination, length, continuity that facilitate the differential diagnosis especially
during development, including those related to orofacial pain and TMJ disturbances.

INTRODUCTION

ow can we define occlusal plane (OP)? Can
Hwe at least have a concept of the OP? This

attempt to make a definition of OP is very
old, since 3000 BC. The earliest traces of the OP were
found on the Egyptian tablets and Hesi-Re was the
first known doctor specialized in Dentistry.! Even
working day by day building and rebuilding patient’s
occlusion it is still very difficult to define the OP. There
are factors influencing the morphology and function-
ing of the OP such as: growth, intraoral contents, head
and neck chain muscles,> mandibular rotations, erup-
tion, attrition, feeding behavior** and many others.

Therefore, the precise location of the OP in the
dental space is an obscure concept.’ However, it is pos-
sible to describe OP as a meeting field of opposing
teeth® where to and where from neuromuscular affer-
ences are directed. The occlusion is the relation of
dental contact that results from muscular control.
All dental relations are the effect of neuromuscular
activity.

OP is the meeting field of the opposing teeth that
control the end-stop of the mandible cyclical closure
movements during chewing. The OP stabilizes the
mandible during deglutition and probably contributes
to adjust the head posture besides supporting the head
for other functions.® The evolving anatomic structures
are continuously adapting themselves to the function,
and also the function is constantly adapting itself to
the changes of form.
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For all the above, and many other reasons, there is
not yet an ultimate definition.

Actually, OP is in continuous transformation and so
what is normal for the child, may be not so for adoles-
cent, adult or older person.

Clinically, it is extremely important to get a better
understanding of the OP anatomical and physiological
expression, during development. It must be estab-
lished what is and what is not appropriate for the best
physiological performance.

This attempt was well accomplished*® by many clin-
ical researchers.

PHYLOGENY

Some 300 million years ago during the Permian
period, at the end of Paleozoic era, the vertebrates
belonged to at least four main classes: cartilaginous
and bony fishes, amphibians and reptiles. It was a time
of transition. The acanthodians fishes were the first to
have jaws and they disappeared 250 million years ago.
The xenacanthida fishes had many sharp teeth." Some
150 years million years ago, in the late Jurassic period,
Mesozoic era, not all the pterosaurs had teeth, like
other prehistoric animals, and the TMJ were below the
OP"” As the phylogenetic evolution progresses to an
erect cephalic posture dramatic changes can be
observed, including the flexion of the cranial base and
the lowering of the OP in relation to the TMJ.? This
joint appears in mammals as the result of adaptation
to mastication with the presence of a cartilage at the
condyle that reacts to mechanical extrinsic stimuli.”"
However, the TMJ is an “original creation” and it is
not an evolution of an anterior system."”

ONTOGENY
By the 8th week of embryonic age the lateral ptery-
goid muscles have contractions and the first move-
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Fig. 1 Each incisor must be proportional to its neighbors, antimere and antagonists. There is a kind of law of proportionality. The connections

between teeth indicate the relations of proportionality.

ments of the primary Meckelian joint appear. The acts
of swallow and suction are performed when the tongue
and lips move (around 12th and 14th weeks, respec-
tively) the palate, the muscular and neural relation
including at the nucleus level of integration are suffi-
ciently developed.'* Mechanoceptors, 40-60 Vater-
Pacini, located within the upper and lower ridges occu-
pying the same places of the future primary teeth, pro-
vide an important sensory network that can be inter-
preted as “alveolar OP.”*" The tongue and these
mechanoceptors reflect their action over the lateral
pterygoid muscles whose fibers insert into the ptery-
goid fovea of the mandible neck, the capsule and artic-
ular disk and maintain connection with the menis-
cotemporomandibular frenum or retrodiscal pad. The
responsiveness of condylar cartilage to local biome-
chanical stimuli is mediated by the lateral pterygoid
muscles and the retrodiscal pad.*'*'"* The regulation
of growth rate of the condylar cartilage and the opti-
mal adjustment of the intercrest” is performed by the
tongue, the mucosa sensory network (later by teeth)
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the lateral pterygoid muscles and the retrodiscal pad.
The pterygoid muscles are the “relays” of the jaw
development and the concentration of other receptors
such as the Golgi tendon organs at the TMJ corrobo-
rate for the process that must be considered from a
cybernetic view."*” Nasal respiration and posteroante-
rior movements in breast feeding provide the activa-
tion of proper neural circuits for facial development.
Later, with dentition the lateral pterygoids and the
sliding parts or TMJ, during lateral protrusive
mandibular movements become responsible for the
balanced occlusion. The muscle effort and the “neural
incisive circuit” are the keys for the development
and management of treatment by neuro occlusal
rehabilitation.”

The occlusal line of the primary dentition is flat.
The teeth have their long axis perpendicular to OP
and the incisors have no inclination. The first perma-
nert molars also follow the same pattern mesiodistally
and buccolingually. The occlusal line in permanent
dentition is slightly bent.”
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IV. DIVERGENT
FLAT / FLAT

VI. DIVERGENT
BROKEN

VII. STEPPED VIII. GENETIC
DECKBISS

Fig. 2 Occlusal line types.
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The curve of Spee is formed in the sagittal sense by
the contact between the upper and lower teeth with an
axis in the area of the lachrymal bone and the radius is
46 mm in children and 65-70 mm adults. This curve
also passes by the most anterior point of mandibular
condyle® and begins with first permanent molars, suf-
fering an inflexion with the premolars. This curve sta-
bilizes in the adult.»*

There is also a curve of Wilson in the transverse
sense. These two curves produce on the OP an heli-
coidal movement that increases with the masticatory
use.” Therefore, with age the curves of Spee and
Wilson are compensations related with functional
maturity, anatomic evolution of TMJ and dental alveo-
lar joints. The OP, during a lifetime can assume differ-
ent profiles according to its use; physiologically, it
changes by functional adaptation. These mechanisms
lead to a pure physiological OP that is always being
compensated by function.

Under certain circumstances, it is impossible to
maintain a physiological compensatory mechanism
and the OP extrapolates to a pathological situation.
For example, the presence of “steps” can lead to prob-
lems of distraction, where the TMJ space is increased
and, with time, it can be filled with a thicker disk and
hyperplastic cartilage.” The stepped OP is a kind of
compensatory adaptation and the distraction is caused
by lack of compensation, and consequently, by a
pathological OP.

TOOTH SIZE AND SHAPE

Morphological gradients in size and shape of teeth
are determined by genetic endowments. The teeth
obey certain rules within morphogenetic fields.” There
is a proportion between neighboring structures. The
size and shape of the teeth are related to craniofacial
morphology** and obey a law of proportionality.
Otherwise they can cause alterations on the OP. Figure
1. Many times when a tooth is smaller or bigger a com-
pensation should be looked for in the same morpho-
genetic field, or in another field, and they are called
local and distant compensation, respectively.

The incisors at centric position have no contact to
allow excursive jaw movements with smooth light
touch. Incising and chewing maintain a stable position
of the incisors and corroborate to healthy periodon-
tium. Problems may occur every time the proper inter-
proximal or occlusal contact is not evaluated for
rebuilding. In cases of deckbiss, for example, after the
overbite is corrected, the upper lateral incisors often
need reshaping to maintain the dental arch perimeter
and avoid relapse. Composite material is indicated.

When there is compensation, sometimes the reshap-
ing of the affected teeth is not necessary. It seems that
the width is more often affected than the height and
that nowadays, there are more sizes, shapes and num-
ber of teeth affected.
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CLINICAL INDICATORS

Some features must be observed such as: the orien-
tation of OP in the anterior/posterior, left/right seg-
ments; the presence of “steps,” open bites and over-
bites. Each one of these features brings a different
approach to the diagnosis. It determines the treatment
because the conditions are different not only at the OP
itself, but also in the TMJ and in the muscular activity.
For example, the edge bite has a very low temporal
and masseter activity while the overbite has an hyper-
activity of these muscles.®
A proper OP must be:
approximately parallel to the Camper’s Plane.
even in the right and left sides.
flat in the primary dentition.
slightly bent in the permanent dentition.

In the mixed dentition the sustenance zones must
be correct and have a harmonious touching area with
all teeth, and the soft physiological attrition curves on
the OP must be present according to age. However, to
facilitate the clinical observations it is interesting to
categorize some occlusal line types as follows: near
flat; slight curve; inverted; deep; different right/left
curves or inclinations; upper/lower divergent lines;
stepped; with buccolingual irregularities and belonging
to an incomplete dental arch.

The deep curves of Spee can be vertically simple
and compound when it bends downward posteriorly
and then upward anteriorly. The divergent occlusal
lines can be either upper and lower flats or upper
round/lower flat. Divergent broken, is when at the
same upper and/or lower OP, the posterior and anteri-
or teeth follow different inclinations. The broken
divergent occlusal line (caused mainly by under erupt-
ed lower teeth™) is very useful to identify skeletal open
bites. Generally, if the upper occlusal line is round, and
the lower is flat, the prognosis of open bite treatment
is worse than if the upper occlusal line is flat. Genetic
deckbiss has stepped OP with all posterior upper seg-
ment higher than the anterior. Figure 2.

The vestibular crossbites with buccolingual irregu-
larities cause transverse displacements of the
condyles” and sometimes compression at the TMJ on
one side and distraction on the other side. Genetic
deckbiss can produce posterior displacement at the
TMJ because of the loss of posterior support.

Usually the OP is worse for the TMJ if one tooth is
missing at the end of the dental arch than when there
is a gap of two missing teeth in the middle. Shortened
dental arches, specially the free end cases, can lead to
compression or distraction of the TMJ depending on
the previous conditions and coadjuvant factors; such as
absence of artificial dental replacement for a long peri-
od, or prosthesis and / or unsuited material for the
case.
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Selection of material for rebuilding
The material of occlusal and dental contacts is also

a factor to be considered. The OP can be entirely or
partly covered by acrylic, composite materials, ceram-
ics, silver amalgam, alloys, gold and enamel. Enamel,
being a natural material, is the best for the physiologi-
cal attrition, proper neural circuits and muscular activ-
ity. The prosthetic surface can be dangerous if it does
not get near the physiological attrition capacity of
enamel.

Transverse displacement of the condyle is rare, but
it can be triggered very often by the excessive wear of
acrylic resin temporary restorations that is time -
dependent and consequently provokes loss of vertical
dimension. In such cases, it is useful to consider metal
centric stops.®

Iatrogenic imbalances at the OP can affect TMYJ if:
¢ the material does not maintain the vertical dimen-

sion because of excessive wear;

* the hardness, the resiliency, the abrasion on surface,
the stress concentration, the toughness and the
occlusal impact transmitted or absorbed is not closer
to the conditions of enamel - on - dentin complex;

¢ the impact strength in compression is not compara-
ble to tension.

The compression and distraction are frequent in
cases of extensive posterior segments made in ceram-
ics or composite materials. The difference will be
dependent on the time of actuation and kind of pre-
mature contacts. These contacts on molar lead to dis-
traction; molar absence leads to compression; premo-
lar extraction producing a step with the mesialization
of the molars leading to distraction. Figure 2.

Concerning the material, what may be good for the
anterior teeth may not be good for the posterior teeth.
Aesthetics is a factor to be considered for the anterior
teeth whereas the posterior teeth require strength for
masticatory efficiency.

The priority must be the maintenance of the
occlusal balance. Ceramics and composite materials
are extremely effective for anterior teeth. Gold is a
good conductor while ceramics is an insulator.
However, with gold the TMJ is better protected from
impacts. When the posterior tooth is properly lined
with a good quality cement, with the correct thickness,
the gold prosthetic work can last a very long time with-
out affecting the tooth and/or the TMJ. On the other
hand, ceramics on the same tooth even being accurate-
ly executed often, depending on the case, provokes
impact on the TMJ.

The criteria used to select different materials must
be considered from yet another angle: material behav-
ior versus physiological attrition.

Even knowing that structural pathological changes
at joint level may take a very long time (from 10 to 30
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years)”, one must pay attention to OP in every detail
in order to preclude such situation.

Stages of development

The clinical evaluation during two very important
neuroendocrinological periods of the OP must be con-
sidered separately. The first period seems to be prod-
uct of the adrenarche at 6-7 years in boys, and 7-8
years in girls.* This is when the OP has no anterior
support. Subsequently, the OP will be supported by
the permanent first molars and incisors. This is a very
important stage for the architectural influence of the
occlusal field on the craniofacial morphology.

The upper incisor touching area lies on a very sensi-
tive tactile location®* on a flat palatine surface after a
smooth concavity at the incisal third. The lower
incisors touch on this area with its flat labial surface at
the incisal third also.”* Such contacts cause an unsta-
ble position.* This paradox is quite understandable if
the contact is compared to an instantaneous, direction-
al electromagnet closing a neural circuit on the lower-
upper incisors.

The inferior head of the lateral pterygoid muscle
brings the mandible to this position and the superior
head would move it back a little, when the contact is
on that determined area (DA).“* This movement
opens the “neural incisive circuit.”” It is understand-
able that these tiny back and forward movements
increase the activity of lateral pterygoid muscles and
retrodiscal pad,” as demonstrated experimentally.>*?
This represents a part of the causal chain conducting
the stimulation of the cartilage growth rate and the
mandibular lengthening.*? It is an indirect way of
stimulating effect on the condylar cartilage growth.”
The maxilla, a secondary aspect, will be influenced
sagittally and transversely by the movements of the
mandible and the incisors contact will stimulate for-
ward growth.??'#

If the incisal contact is made on metal , ceramic or
composite material rather than on enamel the reaction
magnitude will be different’® but not significant
because of the richness of the neural receptors.

This biological process will allow for conditions of
vertical and dental arches spaces for the primary teeth
loss/permanent teeth eruption balance in the lateral
posterior segment of the OP.

Nature never skips a stage of development. If a
malocclusion must be corrected, it is important to
change the mandible posture until the incisor contact
limit** on DA** is obtained, moving the mandible
forward, in cases of distocclusion, or backward, in
cases of mesiocclusion.*# In the latter case, by control-
ling the mandible position from advancing, the maxilla
is stimulated forward.

The following factors are part of a servosystem®?
for the whole growing process:
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¢ the fact that the CNS receives much more informa-
tion around the resting posture than in the MIP due
to increased static sensitivity of the receptors;®

* the muscle spindles capacity to register movements
below one millimeter;*

¢ the interdental discrimination whose contribution is
much more effective from the primary endings of
the muscle spindles in the elevators than from
TMJ;SO,SI

¢ the lateral pterygoid muscles contribute to the posi-
tion sense of the mandible;*

e the teeth feedback determinant role on the
mandibular movements related to tactile thresholds
for central incisors with incomplete root formation
is lower than those with mature periodontium.®

During development, these elements corroborate
with the electromagnet mechanism of the incisors con-
tact on DA.** Later on in adulthood the incisors con-
tact at MIP does not exist anymore. This contact
would not be desirable because the growing process is
over. It remains only at the lateral protrusive
mandibular movements. However, they maintain a
neural circuit during right and left lateral protrusive
movements for dynamic occlusal equilibrium and the
best architecture of the masticatory cycle.*® The OP is
a peripheral comparator that repetitively provides the
central comparator with adequate engrams.*? This
concept fits with neuro-occlusal rehabilitation.*

The second neuroendocrinological important peri-
od of the OP is product of puberty growth. The CNS
controls the onset of pubertal maturation.

The action of hormones and CNS during prepuber-
ty and puberty are related with changes on the cranio-
facial morphology” and on the OP*** Special clinical
observations must be made on the growth rotation of
maxilla-morphological and mandible-morphological
and position.®

The rotational phenomenon influences the OP and
there is an expressive interocclusal distance.”*
Eruption, maxilla and mandible growth are not uni-
form processes.?*”>" %692 The interplay of all these ele-
ments corroborates with the timing and intensity of
the interocclusal distance.” Statural, vertebral, sexual,
dental and chronological ages are hormone dependent
and the OP adjusts its variations following the biologi-
cal rhythms.

From approximately 14-15 years to 16-17 years the
spot contacts at maximum intercuspation position
(MIP) gradually increase in number and after this age
the lateral protrusive mandibular movements gradual-
ly increase the functional process of maturation until
approximately 18-19 years.”

The OP needs time to mature, and the diagnosis
and treatment must focus on this approach. Any inter-
ference in the natural sequence, rate and mechanism
of the various parts growth may disturb the final har-
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mony.” Despite general characteristics and growth pat-
terns each OP must be considered individually and
according to age.
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