Factors of Mandibular Movements

| related to occlusal Morphology



Topics To Be Discussed

Introduction & definitions
Static occlusion

Intra-arch tooth alignment

Inter-arch tooth alignment
> Bucco-lingual occlusal contact relationship.
> Mesio-distal occlusal contact relationship

Dynamic occlusion

Occlusal contacts during mandibular movement
Control of mandibular movements

Anterior controlling factors

Posterior controlling factors
Vertical determinants of occlusal morphology
Horizontal deteminants of occlusal morphology
Notes about border movements of the mandible



Introduction

Supporting CUSPS: The lingual cusps of maxillary
posterior teeth, and the buccal cusps of mandibular posterior teeth.

In normal adult dentition the supporting cusps maintain centric stop
contacts with the opposing fossae and interproximal embrasures.

The points of contact of the supporting cusps with the opposing teeth
should be well established and stable. These contact areas are called
centric stops and are important for

Occlusal stability which is maintained by axially directed forces which
are forces applied to the centric stops.

Mastication since the contact occurs in both the inner and outer
aspects of those cusps which are broad and rounded.

They are also responsible for maintaining the vertical facial height
(vertical dimension of occlusion).
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® Fig. 3.14. Mandibular First Molar. Note the position of the centric and
noncentric cusp tips with respect to the entire buccolingual width of the tooth.

| When viewed from the occlusal their tips are located
approximately 1/31 the distance into the total bucco-lingual
width of the tooth.

Guidlng CUSPS: The buccal cusps of maxillary posterior teeth

and the lingual cusps of mandibular posterior teeth. Or they may be
called non centric cusps.

They are relatively sharp with non definite tiRs that are located 1/6% the
distance into the total bucco-lingual width of the tooth.

The major role of the non-centric cups is to:
Minimize tissue impingement.
Maintain the bolus of food on the occlusal table for mastication.

Give the mandible stability so that when teeth are in full occlusion
there is a tight definite occlusal relationship.



Guiding inclines: They are the planes of occlusal ridges that determine the

path of the supporting cusp during normal lateral and protrusive working
excursions.

These are the lingual inclines of the buccal cusps of the maxillary posterior
teeth, the lingual inclines of maxillary anterior teeth, and buccal inclines of
the lingual cusps of mandibular posterior teeth.

Incisal guidance: the influence of the lingual surfaces of maxillary anterior

teeth on mandibular movement. It may be expressed in degrees with the
horizontal plane.
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Condylar guidance angle: The rate at which the
condyle moves away from a horizontal reference plane.

Cusp angle: the angle that is formed by the slopes of
the cusp with a plane that passes though the tip of the
cusp and is perpendicular to a line bisecting the cusp.

Curve of Spee: the curvature of the occlusal surfaces of
teeth from the tip of the mandibular canine and follows
the buccal cusps of all mandibular posterior teeth.

Curve of Spee

Cusp angle



Plane of occlusion: An
imaginary plane that touches the
incisal edges of mandibular central
incisors and the tif) of the disto-buccal
cusps of mandibular second molars.

Curve of Wilson: When observing
the dental arches from the frontal
view, the maxillary posterior teeth
have a buccal inclination and the
mandibular posterior teeth have a
lingual inclination.

Curve of Wilson




Bonwill described the dental
arches and noted that an
equilateral triangle existed
between the centers of the
condyles and the mesial
contact areas of mandibular
central incisors, which has a 4
inch side.

Monson utilized Bonwill’s
triangle and proposed a theory
that a sphere existed with a
radius of 4 inch whose centre
was an equal distance from
the occlusal surfaces of
posterior teeth and from the
centres of the condyles.




Intraarch tooth alignment refers to the relationship of the teeth to each
other within the dental arch.

M Intra-arch tooth alignment

The occlusal planes in the dental arch are curved in a manner to permit
maximum utilization of the tooth contacts during function.

The curvature of the occlusal plane is a result of the fact that teeth are
positioned in the arches at varying degrees of inclination.

In the mandibular arch both anterior & posterior teeth are mesially
inclined. In the maxillary arch the anterior teeth are mesially inclined
and posterior teeth generally are distally inclined.
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® Fig.3.9. Occlusal Table of a Maxillary Premolar.

The occlusal surfaces of posterior teeth can be divided into several areas. The area
of tooth between the buccal and lingual cusps is called the occlusal table. it is
to which the forces of mastication is applied. The occlusal table represents 50-
60%b6 of the total bucco-lingual dimension. It is considered the inner aspect of
the tooth since it lies between the inclines.

The occlusal area outside the occlusal table is called the outer aspect.

The inner and outer aspects of teeth are made from inclines that extend from the
cusp tip to either the central fossa or the height of contour on the labial and
lingual surfaces of teeth.

The inner and outer inclines are further defined by the cusps of which they are
part. There are also described with respect to the surfaces toward which they
are directed (mesial or distal). Fe——
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® Fig. 3.10. Inner and Outer Inclines of a Maxillary Premolar.




M Inter-arch tooth alignment

Refers to the relation of the teeth in one arch to those in the other.

When the two arches come in contact the occlusal relationship of teeth is
established.

The maxillary and mandibular teeth occlude in a precise manner.

Arch length. Both arch have approximately the same length with the
mandibular arch being slightly smaller. This is due to the narrower
mesio-distal distance of the mandibular incisors.

Arch width. The width of the mandibular arch is slightly less than that of
the maxillary arch. When these arches occlude the maxillary teeth are
more facially positioned. So the normal occlusal relationship for the
buccal cusps of mandibular teeth to occlude along the central fossa
areas of the maxillary teeth and the maxillary lingual cusps to occlude
along the central fossa of mandibular teeth.

The arch width is the distance across the arch

istance of a line that begins at the distal surface
of the third molar extends mesially through all of the proximal
r reas around the entire arch, and ends at the distal
surface of the opposite third molar represents the arch length



This relationship protects the surrounding
soft tissue. The buccal cusps of
maxillary teeth prevent cheek and lip
biting during function. The lingual
cusps of mandibular teeth do the same
for the tongue.

Sometimes due to discrepancy in arch
sizes or eruption patterns, the teeth
occlude in a way that maxillary buccal
cusps contact in the central fossa of
mandibular teeth. This is referred to as
CI‘OSS-bIte " Either the maxillary arch is slightly smaller or the

mandibular arch is slightly larger or combination.



Mesio-distal occlusal contact
q Relationship

Centric cusps contact opposing teeth in central fossa areas,
marginal ridge and embrasure areas.

(ane ir Caavex pa} anc it Conoaie)

Cusp tip fossa contacts: when two unlike surfaces meet only certain
potions come in contact at a time, leaving other areas as spillways for
the substance being crushed.

Cusps tip marginal ridge contacts (slightly convex) the cusp can
penetrate food.

There are two exceptions to this rule: the mandibular
central incisors and the maxillary third molars.
In these cases, the teeth occlude with only one opposing tooth.

Each tooth in the dental arch occludes with two opposing teeth except?
This relationship helps in distributing occlusal forces to several teeth
and therefore the entire arch.

Mandibular teeth are usually positioned slightly lingual and mesial to
their counterparts. This applies for both posterior and anterior teeth.




Common occlusal relationships of
q Anterior teeth

| 5
Horizontal

overlap

Maxillary anterior teeth are normally positioned
labilal to mandibular anterior teeth (overjet).

Both maxillary and mandibular anterior teeth are
labially inclined on avg 12-28 degrees.

OVERJET

Normally the incisal edge of mandibular incisors
contacts the lingual fossa of maxillary incisors
approximately 4 mm gingival to the incisal
edge.(overbite)

Vertical
overlap

OVERBITE



Common occlusal relationships of
q Anterior teeth

Contacts on anterior teeth in centric occlusion are much lighter ( and
sometimes absent) than that on posterior teeth

The labial inclination of teeth does a different function from that found in
posterior teeth. They guide the mandible through the various lateral
movements.

The guidance provided by anterior teeth is called anterior guidance. It
plays an important role in the function of the masticatory system.

Anterior teeth also provide the initial act of mastication. They incise food
as it ish introduced into the oral cavity. Also they play important role in
speec



Occlusal contacts during

q mandibular movement
I

The masticatory system is extremely dynamic. The
TMJ and associated muscle permit the mandible to
move in three planes sagittal horizontal and frontal.

Along with these movements come potential tooth
contacts which are called eccentric contacts.

Three basic eccentric movements are present
Protrusive.

Retrusive.

Latero-trusive. (r-+v)



q Protrusive mandibular movement

In normal occlusal relationship the predominant occlusal contacts that occur are
on anterior teeth between the incisal edges of mandibular incisors and the
lingual fossa areas and incisal ediges on makxillary anterior teeth. These are
considered the guiding inclines of anterior teeth.

On posterior teeth the protrusive movement causes the mandibular centric
cusps to pass anteriorly across the occlusal surfaces of maxillary teeth.

Posterior protrusive contacts occur on the distal inclines of maxillary lingual
cusps and mesial inclines of the opposing fossae and marginal ridges.

They can also occur between the mesial inclines of mandibular buccal cusps and
the distal inclines of the maxillary opposing fossae and marginal ridges.




| atero-trusive mandibular
q movements
I

The right and left mandibular posterior teeth move across their
opposing teeth in different directions.

During left lateral movement contact occurs on two incline areas. One
between the inner inclines of maxillary buccal cusps and outer inclines
of mandibular buccal cusps and other is between the outer inclines of
the maxillary lingual cusps and the inner inclines of the mandibular
lingual cusps, both these contacts are called later-trusive. The term
working contact is also used.

During the same left lateral movement mandibular teeth on the right
side assume a medial movement across their opposing teeth.



The potential site for occlusal contacts are between the inner
inclines of maxillary lingual cusps and the inner inclines of
mandibular buccal cusps. These are called medio-trusive
c%ntacts or non-working side as the function occurs on the left
side.

Anterior teeth play an important guiding role during left and
right mandibular movement. In a normal occlusal relationship
maxillary and mandibular canines contact during right and left
lateral movement and so have latero-trusive contacts which
occur between the labial surfaces and incisal edges of
mandibular canines and the lingual fossa and incisal edges of
maxillary canines.
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* Fig. 333, Fosterior retrusive contacts can ocour betwesn the mesial indlines of the masillary teeth and
tha distal inclinas of the mandibular taeth

This movement occurs when the mandible moves posteriorly from
centric occlusion.

Centric relation position is posterior to centric occlusion. The distance is
normally limited to 1-2mm.

During this movement the buccal cusps of mandibular teeth move
distally across the occlusal surface of their opposing maxillary teeth.

Areas of potential contact occur between the distal inclines of
mandibular buccal cusps and mesial inclines of the opposing fossae and
marginal ridges.

In the maxillary arch retrusive contacts occur between the mesial
inclines of the lingual cusps and the distal inclines of opposing fossae
and marginal ridges.



It is necessary to understand the relationship between
mandibular movement and occlusal morphology.

The occlusal contact pattern strongly influence the
muscular control of mandibular postion.

When closure of the mandible in the musculo-skeletal
stable position creates an unstable occlusal
condition, the neuromuscular system quickly feeds
back appropriate muscle action to locate a

mandibular position that will result in a more stable
occlusal condition.



Optimal occlusal condition during mandibular closure will be

achieved by:
even simultanouous contact of all possible teeth.

Forces applied to teeth should be directed along the long axis
of the tooth and this is achieved by two methods:

Tooth contacts occur either on the CUSF tips or relatively flat
surfaces that are perpendicular to the long axis of the tooth.
Flat surfaces may be the crests of marginal ridges or the
bottoms of the fossae. ot

Tripodization which requires that each cusp’opposing fossa in
three points surrounding the actual cusp tip.



TMJ permits lateral and protrusive excursions, which allow teeth
to contact during different types of eccentric movement. This
allows horizontal forces to be applied to teeth.

These horizontal forces are not well accepted by the supporting
structures of the tooth.

The lever system of the mandible can be compared to a nut
cracker, Igreater forces can be applied to objects as they are

placed closer to the fulcrum (greater forces can be applied to
postenor teeth than to anterior teeth.

Withstanding off axial loading by anterior teeth.



In left and right laterotrusive movements of the mandible
canines are appropriate teeth to contact and dissipate
horizontal forces while disoccluding posterior teeth, this is
called canine guidance.

Canines: whj/

Longest and largest roots (crown/root
ratio).

Dense compact bone surrounding them.
Fewer muscles are active when canines
contact during eccentric movements than
when posterior teeth contact.




|

Group function guidance: the most
favorable alternative to canine guidance.
Several teeth contact on the working side
during latero-trusive movement. The most
favorable group consist of canines, premolars
and the mesio-buccal cusp of first molar.

Any contact more posterior to that is not desirable because of the increased

amount of force that can be placed due to closeness to the fulcr]um.
(TIY

Buccal cusp to buccal cusp is more desirable contact during movement than
lingual cusp to lingual cusp.

It is important that canine or group function provide enough guidance to
disclude teeth on the non-working side which are not desirable contacts



1

DL'Jring protrusive movement only anterior teeth
should contact and not posterior teeth.

As a

summary:

Both anterior and posterior teeth act differently.
Posterior teeth can withstand forces applied during
closure of the mouth. They are positioned well in the
arches to accept forces applied to their long axes.

Anterior teeth are not positioned well in the arches to

dCcCe

ot heavy forces during closure of the mandible?

(posterior bite collapse). But they are well suited for

dCce

oting forces of eccentric mandibular movement.



Control of mandibular

q movement

|
Structures that control mandibular movement can be

divided into two types:

Those that influence the movement of posterior part of the
mandible éposterior controlling factors), they are
considered as fixed factors TMJ]

Those that influence the movement of the anterior part of
the mandible (anterior controlling factors). Which is
considered a variable factor and can be influenced by
dental procedures or pathologic conditions and is
determined by the steepness of the lingual surfaces of
anterior teeth

The rate at which the mandible moves inferiorly as it is being
protruded depends on the steepness of the articular
eminence.
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The morphologic characteristics of each posterior tooth must
be in harmony with those of its opposing tooth or teeth
durinﬂ all eccentric mandibular movements. The exact
morphology of the tooth is influenced by the pathway it
travels across its opposing teeth.

The relationship of a posterior tooth to the controlling factors
influences the precise movement of each tooth. So the
nearer the tooth to the TMJ the more its eccentric
movements will be influenced by the anatomy of the joint.

Mandibular movement has both vertical and horizontal
components.



Vertical determinants of
M occlusal morphology

Factors that determine the heights of the cusps and depths of
the fossae are the vertical determinants of occlusal
morphology.

Anterior controlling factors
Posterior conntrolling factors.
The nearness of the cusp to these factors.

Effect of condylar guidance on cusp height
Effect of anterior guidance on cusp height
Effect of the plane of occlusion on cusp height
Effect of the curve of Spee on cuspal height
Effect of Bennett movement on cusp height



Horizontal determinants of

M occlusal morphology

I
They include the relationships that influence the direction of
ridges and grooves.

Since during mandibular eccentric movement cusps pass
between ridges and over grooves, then the influence the
placement of cusps as well.

Each centric cusp tip generates both latero-trusive and
medio-trusive pathways across its opposing tooth. The
angles formed by these pathways can be compared




During posterior openning border movemer

the axis of rotation of the mandible shifts
during translational movement into the

bodies of the rami. The exact location of thr,;{'

axes of rotation is likely to be the area of
attachment of the spheno-mandibular
ligament.

Maximum opening is reached when the
capsular ligaments prevent further
movement at the condyles.

Maximum protrusive position is determined
in part by the stylo-mandibular ligament.

q Border movements of the mandible

Hinge axis closure

® T

Me



The superior contact border movement is determined by the
characteristics of occluding surfacs of teeth. Changes in the
teeth will result in changes in the nature of border movement.

Its precise shape depends on:

The amount of variation between CR, CO

The steepness of the cuspal inclines of posterior teeth.
The amount of overjet and ovebite in anterior teeth.
The lingual morphology of maxillary anterior teeth.
The general inter-arch relationship



q References
|

Occlusion second edition "Ramfjord and
Ash”. Chapter 4

Fundamentals of occlusion and
tempromandibular disorders “Jeffrey
Okeson” chapters 3,4,5,6.



1. "The function of guiding cusp is 1. Minimize tissue impingement 2. Give
the mandible stability 3. Mastication 4. Establishment of vertical facial
height"

A. 1only

B. 1+2+3 v~
C. 1+2+4

D. 1+2

2. Concerning relation between teeth in maxillary and mandibular arches in
a normal arch relation-ship 1.each tooth in the mandibular arch occludes
with its opposing counter-part and the tooth distal to it 2. When both
arches occlude mandibular teeth are more lingually positioned
A. Both statements are correct
B. Only the first statement is correct
C. Both statements are incorrect
D. Only the second statement is correct .~

3. Horizontal determinants of occlusal morphology include all of the
following factors except
A. Distance from the rotating condyle
B. Plane of occlusion
C. Inter-condylar distance
D. Distace from the mid-sagittal plane

4. Centric stops are important for which of the following reasons
A. Occlusal stability
B. Mastication
C. Minimize tissue impingement
D

L 142



5.

“Concerning the effect of Bennett movement on ridge and groove
placement 1. As the amount of movement increases the angle between
latero-trusive and medio-trusive pathways increases 2. If the condyle
moves laterally and anteriorly the angle will increase”

A. Both statements are incorrect

B. Only the second statement is correct

C. Both statements are correct

D. Only the first statement is correct

Which of the following statements concerning inter-arch tooth alignment

is correct

A. The occlusal planes in the dental arches are curved in a manner to

permit maximum utilization of tooth contacts during function -

B. Teeth in the mandibular and maxillary arches both anterior and
posterior are all mesially inclined

C. Both statements are correct

D. Both statements are incorrect

Curvature of the occlusal plane when observed from the frontal view is
known as

A. Curve of Spee

B. Curve of Wilson v

C. Curve of Monson

D. None of the above

When we viewed from occlusal surfaces for functioning (supporting)
cusps, their tips are located approximately:

A. 1/4 distance of bucco-lingual

B. 1/2 distance of bucco-lingual

C. 1/3 distance of bucco-lingual .—

D. 1/6 distance of bucco-lingual



9. All of the following consider guiding cusps EXEPT

A.

mooOw®

Lingual incline of buccal cusp of maxillary posterior teeth
Lingual incline of maxillary anterior teeth

Buccal incline of lingual cusp of mandibular posterior teeth
Non of above ~—

All of above

10.Definition curve of spee

A.

Antero-posterior curvature of the occlusal surfaces of teeth from the
tip of the mandibular canine and follows the buccal cusps of all
mandibular posterior teeth all the way to the condyle. v

. An imaginary plane that touches the incisal edges of mandibular

central incisors and the tip of the disto-buccal cusps of mandibular
second molars.

Observing the dental arches from the frontal view maxillary posterior
teeth have a buccal inclination while mandibular posterior teeth have
a lingual inclination
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