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Teeth serve four main functions:
1. Mastication.

Normal tooth form and proper alignment
ensure efficiency in the incising and
reduction of food with the various tooth
classes—incisors, canines, premolars and
molars—performing specific functions in the
masticatory process and in the coordination

of the various muscles of mastication.
II. Esthetics.

The form and alignment of the anterior teeth
are important to a person’ s physical
appearance.

II1. Speech.

The form and alignment of anterior and
posterior teeth assist in the articulation of
certain sounds that can have a significant
effect on speech.

IV. Protection of supporting tissues.

The form and alignment of the teeth assist in
sustaining them in the dental arches by
assisting in the development and protection
of gingival tissue and alveolar bone that
support them.

Contours
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Facial and lingual surfaces possess a degree
of convexity that affords protection and
stimulation of supporting tissues during
mastication.

The convexity generally is located at

I. the cervical third of the crown on the facial
surfaces of all teeth and

II. the lingual surfaces of incisors and
canines.

Lingual surfaces of posterior teeth usually
have their height of contour in the middle
third of the crown.
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Normal tooth contours act in deflecting food
only to the extent that the passing food
stimulates (by gentle massage) and does not
irritate (abrade) supporting soft tissues.

If these curvatures are too great, tissues
usually receive inadequate stimulation by the
passage of food.

Too little contour may result in trauma to the
attachment apparatus.

Normal tooth contours must be recreated in
the performance of operative dental
procedures.

Improper location and degree of facial or
lingual convexities may result in iatrogenic
injury, as illustrated in Fig. 1 in which the
proper facial contour is disregarded in the
design of the cervical area of a mandibular
molar restoration.

A B

Ao

Figure 1 Contours. Arrows show pathways of food
passing over facial surface of mandibular molar during
mastication. (A) Overcontour deflects food from gingiva

and results in understimulation of supporting tissues.
(B) Undercontour of tooth may result in irritation of
soft tissue. (C) Correct contour permits adequate
stimulation and protection of supporting tissue.
Overcontouring is the worst offender, usually
resulting in increased plaque retention that
leads to a chronic inflammatory state of the

gingiva.

Proper form of the proximal surfaces of teeth
is just as important to the maintenance of
periodontal tissue health as is the proper form
of facial and lingual surfaces.
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The proximal height of contour serves to
provide

I. contacts with the proximal surfaces of
adjacent teeth, thus preventing food
impaction;

II. adequate embrasure space (immediately

apical to the contacts) for gingival tissue,
supporting bone, blood vessels and nerves

(Fig. 2).
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Figure 2 Portion of the skull, showing triangular spaces
beneath proximal contact areas. These spaces are
occupied by soft tissue and bone for the support of

teeth.

Proximal Contact Area
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When teeth initially erupt to make proximal
contact with previously erupted teeth, a
contact point is present.

The contact point increases in size to become
a proximal contact area as the two adjacent
tooth surfaces abrade each other during
physiologic tooth movement (Figs. 3 and 4).
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® Facial embrasume
w Lingual embrasume
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Figure 3 Proximal contact areas. Black lines show
positions of contact faciolingually. (A) Maxillary teeth.
(B) Mandibular teeth. Facial and lingual embrasures
are indicated.

The physiologic significance of properly
formed and located proximal contacts cannot
be overemphasized; they promote normal
healthy interdental papillae filling the

interproximal spaces.

Improper contacts may result in food
impaction  between teeth, potentially
increasing the risk of periodontal disease,
caries and tooth movement.

In addition, retention of food is
objectionable because of its physical
presence and the halitosis that results from

food decomposition.

Proximal contacts and interdigitation of
maxillary and mandibular teeth, through
occlusal contact areas, stabilize and maintain
the integrity of the dental arches.

The proximal contact area is located in the
following regions:

I. Incisal third of the approximating
surfaces of maxillary and mandibular
central incisors (Fig. 4).

It is positioned slightly facial to the centre of
the proximal surface faciolingually (Fig. 3).

# Incisal embrasure
» Oeclusal embrasure

& Singival embrasure
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Figure 4: Proximal contact areas. Black lines show
positions of contact incisogingivally and
occlusogingivally. Incisal, occlusal and gingival

embrasures are indicated. (A) Maxillary teeth. (B)
Mandibular teeth.
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I1. Proceeding posteriorly from the incisor
region through all the remaining teeth, the
contact area is located near the junction ofthe
incisal (or occlusal) and middle thirds or in
the middle third.

III. Proximal contact areas typically are
larger in the molar region, which helps
prevent gingival food impaction during
mastication.

Adjacent surfaces near the proximal contacts
(embrasures) wusually have remarkable
symmetry.

Proximal contact areas must be observed
from two different aspects:

Labial/buccal aspect:

It shows the relative position of contact area
cervicoincisally or cervico-occlusally (Fig.
5).

Incisal/occlusal aspect

It shows the relative position of contact area
labiolingually or buccolingually (Fig. 6).
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Figure 6: Labiolingual contour
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Importance of proper contact relation:

e Stabilize the dental arches by combined
anchorage effect of all the teeth.

e Serves to keep food away from packing
between the teeth.

e Protect interdental papillae.
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Figure 5: Cervicoocclusal contour
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Improper proximal contact area (Fig. 7)
can result in:

e Food impaction
e Periodontal disease
e (Carious lesions

e Mobility of teeth.
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Contact too broad
buccolingually

Contact too buocal

Figure 7: Common faults in restoration of contact area

Embrasures

Contact too thin
buccolingually

Contact too lingual

Embrasures are V-shaped spaces that
originate at the proximal contact areas
between adjacent teeth and are named for the

direction towards which they radiate.
These embrasures are

e facial,

lingual,

incisal or occlusal and

gingival (Figs. 8-11)

Contact too
occlusally placed

Crpen contact
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Gingival embrasures

Incisal embrasures
Figure 8: Embrasures/Spillway spaces
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Buccal embrasure
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Lingual embrasure

Figure 9: Buccal and lingual embrasure
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Initially, the interdental papilla fills the
gingival embrasure.

When the form and function of teeth are ideal
and optimal oral health is maintained, the

interdental papilla may continue in this

position throughout life.

Functions of Embrasure

Ocolusal embrasure

Gingival embrasura
Figure 10: Occlusal embrasure
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Gingival embrasure

Figure 11: Gingival embrasure
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* Provides a spillway for food during

mastication
* Prevents food for being forced through

contact area.

Significance of embrasure

The correct relationships of embrasures,
cusps to sulci, marginal ridges and grooves of
adjacent and opposing teeth provide for the
escape of food from the occlusal surfaces

during mastication.
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When an embrasure is decreased in size or
absent, additional stress is created on teeth
and the supporting structures during
mastication.

Embrasures that are too large provide little
protection to the supporting structures as
food is forced into the interproximal space by
an opposing cusp (Fig. 12).

Figure 12 Embrasure form. w, improper embrasure
form caused by overcontouring of restoration resulting
in unhealthy gingiva from lack of stimulation; x, good
embrasure form; y, frictional wear of contact area has
resulted in decrease of embrasure dimension; z, when
the embrasure form is good, supporting tissues receive
adequate stimulation from foods during mastication.

A prime example is the failure to restore the

distal cusp of a mandibular first molar when
placing a restoration (Fig. 13).

Figure 13 Embrasure form. x, Portion of tooth that
offers protection to underlying supporting tissue during
mastication; y, restoration fails to establish adequate
contour for good embrasure form.
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Lingual embrasures are usually larger than
facial embrasures; and this allows more food
to be displaced lingually because the tongue
can return the food to the occlusal surface
more easily than if the food is displaced
facially into the buccal vestibule.

The marginal ridges of adjacent posterior

teeth should be at the same height to have
proper contact and embrasure forms.

When this relationship is absent, it may cause
an increase in the problems associated with
inadequate proximal contacts and faulty
embrasure forms.

Periodontium
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The periodontium consists of the oral hard
and soft tissues that invest and support teeth.

It can be divided into the following:
I. The gingival unit, consisting of

e free gingiva,
e attached gingiva and
e alveolar mucosa.
I1. The attachment apparatus, consisting of
e ii. periodontal ligament and
e iii. alveolar process (Fig. 1.31).

Gingival Unit

Free gingiva

I. The free gingiva is the gingiva from the
marginal crest to the level of the base of the
gingival sulcus (Fig. 14, labels 4 and 6).

II. The gingival sulcus is the space between
the tooth and the free gingiva.

III. The outer aspect of the free gingiva in
each gingival embrasure is called gingival or
interdental papilla.
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Figure 14 Vertical section of a maxillary incisor
illustrating supporting structures: 1, Enamel; 2, dentin;
3, pulp; 4, gingival sulcus; 5, free gingival margin; 6,
free gingiva; 7, free gingival groove; 8, lamina propria
of gingiva; 9, attached gingiva; 10, mucogingival
junction; 11, periodontal ligament; 12, alveolar bone;
13, cementum and 14, alveolar mucosa.

IV. The free gingival groove is a shallow
groove that runs parallel to the marginal crest
of the free gingiva and usually indicates the
level of the base of the gingival sulcus (Fig.

14, label 7).
Attached gingiva

The attached gingiva, a dense connective
tissue with keratinized, stratified, squamous
epithelium, extends from the depth of the
gingival sulcus to the mucogingival junction.

A dense network of collagenous fibres
connects the attached gingiva firmly to
cementum and the periosteum of the alveolar
process (bone).
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Alveolar mucosa

The alveolar mucosa is a thin, soft tissue that
is loosely attached to the underlying alveolar
bone (Fig. 14, labels 12 and 14).

It is covered by a thin, non-keratinized
epithelial layer.

The alveolar mucosa is delineated from the
attached gingiva by the mucogingival
junction and continues apically to the
vestibular fornix and the inside of the cheek.

Clinical Notes

The level of the gingival attachment and
gingival sulcus is an important factor in
restorative dentistry.

The margin of a tooth preparation should not
be positioned subgingivally (at levels
between the marginal crest of the free gingiva
and the base of the sulcus) unless dictated by
caries, previous restoration, esthetics or other
preparation requirements.

Attachment Apparatus

Periodontal ligament

The tooth root is attached to the alveolus
(bony socket) by the periodontal ligament
(Fig. 14, label 11), which is a complex
connective tissue containing numerous cells,
blood vessels, nerves and an extracellular
substance consisting of fibres and ground
substance.

Most of the fibres are collagen, and the
ground substance is composed of a variety of
proteins and polysaccharides.

The periodontal ligament serves the
following functions:

I. Attachment and support.

Bundles of collagen fibres, known as
principal fibres of the ligament, serve to
attach cementum to alveolar bone and act as
a cushion to suspend and support the tooth.
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II. Sensory.

PDL is heavily innervated; it involves
mechanoreception, nociception, and reflexes.
They will transmit information about the

stimulated tooth, direction and amplitude of
force.

ITI. Nutritive.

Blood vessels supply the attachment
apparatus with nutritive substances.

IV. Homeostatic.

Specialized cells of the ligament function to
resorb and replace cementum, the
periodontal ligament and alveolar bone.

Alveolar process

The alveolar process—a part of the maxilla
and the mandible— forms, supports and lines
the sockets into which the roots of teeth fit.

The alveolar process comprises thin,
compact bone with many small openings
through which blood vessels, lymphatics and
nerves pass. It consists of two parts:

I. Alveolar bone proper.

This is the inner wall of the bony socket
which consists of the thin lamella of bone that
surrounds the root of the tooth.

I1. Supporting alveolar bone.

This is the part of the alveolar process which
surrounds the alveolar bone proper and
supports the socket.

Supporting bone is composed of two parts:
i. Cortical plate.

This consists of compact bone and forms the
inner (lingual) and outer (facial) plates of the
alveolar process.

ii. Spongy base.

This fills the area between the plates and the
alveolar bone proper.
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Occlusion
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Occlusion literally means closing; in
dentistry, the term means the contact of teeth
in opposing dental arches when the jaws are
closed (static occlusal relationships) and
during various jaw movements (dynamic
occlusal relationships).

Static

refers to the form, alignment and articulation
of teeth within and between dental arches and
the relationship of teeth to their supporting
structures.

Dynamic

refers to the function of the stomatognathic
system as a whole comprising tooth,
supporting structures, temporomandibular
joint, neuromuscular and nutritive systems.

Terms Commonly Used In
Discussions About Occlusion And
Malocclusion

Ideal Occlusion

It is a pre-conceived theoretical concept of
occlusal structural and  functional
relationships that include idealized principles
and characteristics that an occlusion should
be.

Normal Occlusion

Normal occlusion is a class I relationship of
the maxillary and mandibular 1st molars in
centric occlusion. Normal occlusion is an
absence of bone loss, closed vertical
dimension, crooked teeth, bruxing habit,
loose teeth and freedom from joint pain.
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Physiological Occlusion
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Physiologic occlusion refers to an occlusion
that deviates in one or more ways from ideal.
It is esthetic and shows no pathologic
manifestations or dysfunctions.

Functional Occlusion
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Functional occlusion is defined as an
arrangement of teeth which will provide the
highest efficiency during the excursive
movements of the mandible which is
necessary during function.

Balanced Occlusion
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An occlusion in which balanced and equal
contacts are maintained throughout the entire
arch during all excursions of the mandible.

Unilateral Balanced Occlusion

ool QS e ) gia s sadio ol e Sy 532 Gy

i) il S A Pla

el galal &) siadl Gy

It is an occlusal relationship in which all
posterior teeth on a side contact evenly as the

jaw is moved towards that side.

Bilateral Balanced Occlusion
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It is an occlusal relationship in which all of
the posterior teeth contact on the working
side and one or more teeth contact
simultaneously on the balancing side.

Therapeutic Occlusion
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It is an occlusion that has been modified by
appropriate therapeutic modalities in order to
change a nonphysiological occlusion to one
that is at least physiologic if not ideal.

Traumatic Occlusion
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Traumatic occlusion is an abnormal occlusal
stress which is capable of producing or has
produced an injury to the periodontium.

Trauma from Occlusion

LY i ol el e k)l oo 5l

AR AR BATY

by o8 gl Gl

It is defined as periodontal tissue injury
caused by occlusal forces through abnormal
occlusal contacts.

ALk s oo a3l ALl s 8 oo Aadl Akl &Y

BALE

A ae 393e .ald



Lpaze 5 oyl 30 s

Centric Occlusion
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It is the maximum intercuspation or contact
attained between maxillary and mandibular
posterior teeth.

Centric Relation Occlusion

Centric relation occlusion (when centric
relation and centric occlusion coincide) is the
simultaneous
maxillary
maximum interdigitation with the mandible
in centric relation (most retruded position).

even contact between

and mandibular teeth into

Centric Relation
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Centric relation is the most posterior position
of the mandible relative to the maxilla at a
given vertical dimension.

Vertical Relation of Occlusion
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Vertical relation (or vertical dimension) of
occlusion is the amount or separation
between mandible and maxilla when teeth
are in natural maximum contact (centric
occlusion).

Deflective Malocclusion

The mandible is deflected forward and to the
left in any contact of opposing teeth which
guide or direct the mandible away from
centric relation, either forward or to one side
or both, as the teeth slide together into centric
occlusion.

Canine Protected Occlusion
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It is an occlusal relationship in which the
vertical overlap of the maxillary and
mandibular canine produces a disclusion of
all the posterior teeth when the mandible
moves to either side.
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Development Of Occlusion
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Dental occlusion undergoes significant
changes from birth until adulthood and
beyond. This continuation of changes in the
dental relationship during various stages of
the dentition can be divided into four stages:

1. Gum pads stage: 0 to 6 months.
2. Deciduous dentition: 6 months to 6 years.
3. Mixed dentition: 6 to 12 years.

4. Permanent dentition: 12 years and beyond.

Gum Pad Stage (0—6 Months)
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The jaws are devoid of teeth at birth. Gum
pad stage extends from birth up to the
eruption of first primary tooth usually the
lower central incisors at around six months of
age. The gum pads are pink in color and firm
in consistency. The maxillary gum pad is
horse shoe shaped (A), and the mandibular
gum pad is U/square shaped (B).

Tramsvers
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Deciduous Dentition Stage (6
Months to 6 Years):

The deciduous dentition stage spans from the
time of eruption of primary teeth until the
eruption of the first permanent tooth around
6 years of age.
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Dental groove
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Mixed Dentition Stage (6—12 Years):
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Mixed dentition stage is a transition stage
when primary teeth are exfoliated in a
sequential manner, followed by the eruption
of their permanent successors.

This stage spans from 6 to 12 years of age,
beginning with the eruption of the first
permanent tooth, usually a mandibular
central incisor or a 1st molar.

Permanent Dentition Stage:
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Permanent dentition stage is pretty well
established by about 13 years of age, with the
eruption of all permanent teeth except the 3rd
molars.

Most common eruption sequence in maxilla:
— 6-1-2-4-3-5-7-8
— 6-1-2-4-5-3-7-8.

Most common
mandibular arch:

— (6-1)-2-3-4-5-7-8
— (6-1)-2-4-3-5-7-8.
Tooth Alignment and Dental Arches

eruption sequence for
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6-1-2-4-3-5-7-8

6-1-2-4-5-3-7-8.

P obleS i)l 3¢ 5 cailan dlle o5
(6-1)-2-3-4-5-7-8

(6-1)-2-4-3-5-7-8.
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Central Groove (Fig. 1.32A)

The cusps in the posterior teeth are separated
by distinct developmental grooves and
sometimes have additional supplemental
grooves on the cusp inclines.

The facial cusps are separated from the
lingual cusps by a deep groove, termed
central groove.

Fossae

If a tooth has multiple facial cusps or multiple
lingual cusps, the cusps are separated by
facial or lingual developmental grooves.

The depressions between the cusps are
termed fossae (singular, is fossa).
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Facial Occlusal Line

The maxillary arch is larger than the
mandibular arch, which results in the
maxillary cusps overlapping the mandibular
cusps when the arches are in maximal
occlusal contact (Fig. 1.32B).

A. Dental erch cusp and fosss slgnmant

Hign
Maxiia

Camireld fossa [Ine

Linguai ocolusss Bne

| .- Cenlral fossa line

Facial occlu=al [ns -

Manadibis

1. The maxiiany Englal occlusal Bne and the
mandisudar centrel iosss ne are colncldent.
2 The mandibuiar facial ocoiwesal line and 1ha
maxiiary cantral iossa ine &re colncident.

1. The maxillary lingual occlusal line and the
mandibular central fossa line are coincident. 2. The
mandibular facial occlusal line and the maxillary
central fossa line are coincident.

B. Maximum intercuspation (MI): the teeth in opposing
arches are in maximal contact. C. Molar view D.
Incisor view
In Fig. 1.32A, two curved lines have been
drawn over the teeth to aid in the

visualization of the arch form.

These curved lines identify the alignment of
similarly functioning cusps or fossae.

On the left side of the arches, an imaginary
arc connecting the row of facial cusps in the
mandibular arch have been drawn and
labelled facial occlusal line.
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B. saximum Intercuspatian (M1): the issth
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C. Molar view [ incisor view
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Central Fossa Occlusal Line

An imaginary line connecting the maxillary
central fossae 1is labelled central fossa
occlusal line.

The mandibular facial occlusal line and the
maxillary central fossa occlusal line
coincide exactly when the mandibular arch is
fully closed into the maxillary arch.

On the right side of the dental arches, the
maxillary  lingual occlusal line and
mandibular central fossa occlusal line have

been drawn.

These lines also coincide when the mandible
is fully closed.

Maximum Inter-cuspation

This refers to the position of the mandible
when teeth are brought into full
interdigitation with the maximal number of
teeth contacting.

Synonyms for maximum inter-cuspation
(M) include inter-cuspal contact, maximum
closure and maximum habitual
cuspation (MHI).

inter-

I. Functional cusps.

Cusps that contact opposing teeth along the
central fossa occlusal line are termed
functional cusps (supporting, centric, holding
or stamp cusps).

The lingual cusps of the maxillary posterior
teeth and the buccal cusps of the mandibular
posterior teeth are referred to as supporting
cusps.

I1. Nonfunctional cusps.

Cusps that overlap opposing teeth are termed
nonfunctional cusps (nonsupporting,
noncentric or non-holding cusps).

The buccal cusps of the maxillary posterior
teeth and the lingual cusps of the mandibular
posterior teeth are called non-supporting
cusps.
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Anteroposterior Interarch

Relationships
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The cusp interdigitation pattern of the first
molar teeth is used to classify anteroposterior
arch relationships using a system developed
by Angle.

The location of the mesiofacial cusp of the
maxillary first molar in relation to the
mandibular first molar is used as an indicator
in Angle’ s classification.

Three interdigitated relationships of the first
molars are commonly observed (Fig. 1.32E
and F).

- Angle class 1.

The most common molar relationship finds
the maxillary mesiofacial cusp located in the
mesiofacial developmental groove of the
mandibular first molar.

This relationship is termed Angle class I.

- Angle class II.
Slight  posterior positioning of the
mandibular first molar results in the

mesiofacial cusp of the maxillary molar
settling into the facial embrasure between the
mandibular first molar and the mandibular
second premolar.

This is termed Angle class II.
It is of the following types:
* Division 1:

Unilaterally or bilaterally distal retrusion
with narrow maxillary arch and protruding
maxillary incisors (Fig. 4.27).

* Division 2:

Unilaterally or bilaterally distal retrusion
with normal or square-shaped maxillary arch,
retruded maxillary central incisors, labially
malposed maxillary lateral incisors, and an
excessive vertical overlap (Fig. 4.28).
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Class |

Class I

Class Il

Facial view of anterior-posterior variations
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Molar Classes I, II, and III relationships
Skeletal Classes I, II, and III relationships

Angle class III.

Anterior positioning of the mandibular first
molar relative to the maxillary first molar is
termed as Angle class III and is the least
common.

In class III relationships, the mesiofacial cusp
of the maxillary first molar fits into the
distofacial groove of the mandibular first
molar.
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Figure 4.27: Angle’s class II div. I malocclusion

Figure 4.28: Angle’s class II div. II malocclusion
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Interarch Tooth Relationships
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Fig. 1.33 illustrates the occlusal contact
relationships of individual teeth in more
detail.

In Fig. 133, A-2,

illustrated.

incisor overlap 1is

The overlap is characterized in two

dimensions:
I. Horizontal overlap (overjet)
IL. Vertical overlap (overbite)

Differences in the sizes of the mandible and
the maxilla can result in clinically significant
variations in incisor relationships, including

open bite as a result of mandibular deficiency
or excessive eruption of posterior teeth,

and crossbite as a result of mandibular
growth excess (Fig. 1.33, A-3).

These variations have significant clinical
effects on the contacting relationships of
posterior teeth during various jaw
movements because anterior teeth do not
provide gliding contact.

The various variations in premolar and molar
relationships are illustrated in Figs. 1.33B
and C.

Posterior Cusp Characteristics
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Four cusp ridges can be identified as
common features of all the cusps:

Outer Incline Ridge

The outer incline of a cusp faces the facial (or
the lingual) surface of the tooth and is named
for its respective surface.

In the example using a mandibular second
premolar (Fig. 1.34A), the facial cusp ridge
of the facial cusp is indicated by the line that
points to the outer incline of the cusp.
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Figure 1.33 Tooth relationships.
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Figure 1.34 Common features of all posterior teeth.
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Inner Incline Ridge

The inner inclines of the posterior cusps face
the central fossa or the central groove of the
tooth.

The inner incline cusp ridges are widest at the
base and become narrower as they approach
the cusp tip. For this reason, they are also
termed as triangular ridges.

In Fig. 1.34, B-1 and C-1, the outer inclines
of the facial cusps of the mandibular and
maxillary first molars are highlighted.

In Fig. 1.34, B-2 and C-2, the triangular
ridges of the facial and lingual cusps are
highlighted.

Mesial Cusp Ridges and Distal Cusp
Ridges

The mesial and distal cusp ridges extend
from the cusp tip mesially and distally and
are named for their directions.

At the base of the cusp, the mesial or distal
cusp ridge abuts to another cusp ridge,
forming a developmental groove, or the cusp
ridge turns towards the centre line of the
tooth and fuses with the marginal ridge.

Marginal ridges are elevated; the rounded
ridges being located on the mesial and distal
edges of the tooth’ s occlusal surface (Fig.
1.34A).

Functional Cusps

In Fig. 1.35, the lingual occlusal line of
maxillary teeth and the facial occlusal line of
mandibular teeth mark the locations of the
functional cusps.

These cusps contact opposing teeth in their
corresponding faciolingual centre on a
marginal ridge or a fossa.
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Synonyms for
functicnal

cusps include:
1. Centric cusps
2. Holding cusps

A. Mandibular arch 3. Stamp cusps

B. Mandibular right guadrant

Facial
occlusal fins

The mandibular arch is smaller than
the maxillary arch, so the funclional
cusps are located on the facial ccclusal
fine. The mandibular lingual cusps that
owverlap the maxillary teeth are
nonsupporting cusps.

C. Proximal view of molar’ |
teeth in ccclusion |

Mandibular

functional |

cusp in

opposing ]

o ) Maxillary
functional cusp
in opposing
mandibukar
fossa

E. Lingual view of laft dental arches in
occhusion

5. Mandibular nonfunctional cusps
removed

| 1 | |

Maxillary functional cusps occluding in

opposing fossas and on marginal ridges
Figure 1.35 Functional cusps.

\ Mandibutar funcfional cusps are located
- on the facial occlusal fine.

D. Maxillary right quadrant

Lingual occlusal ing

Functional cusps are located on the
lingual occlusal line in maxillary arch.

F. Facial view of laft dental arches in
occlusion

Functional cusp features:

1. Contact opposing tooth in M

2. Support vertical dimension

3. Nearer faciolingual canter of
tooth than nonsupporting
Cusps

4, Outer incline has potential for

contact
5. More rounded than
nonsupporting cusps

H. Maxillary nonfunctional cusps removed

(0

A

1 |

Mandibutar functional cusps occcluding in
opposing fossags and on marginal ridges
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Functional cusp-central fossa contact has
been compared to a mortar and pestle
because the supporting cusp cuts, crushes and
grinds fibrous food against the ridges
forming the concavity of the fossa (Fig.
1.34D).

Functional cusps also serve to prevent
drifting and passive eruption of teeth, hence
the term holding cusps.

Functional cusps (Fig. 1.35) can be identified
by five characteristic features:

I. They contact the opposing tooth in MI.

II. They support the vertical dimension of the
face.

II1. They are nearer the faciolingual centre of
the tooth than nonsupporting cusps.

IV. Their outer incline has the potential for
contact.

V. They have broader, more rounded cusp

ridges than nonsupporting cusps.

Nonfunctional Cusps

The nonfunctional cusps overlap the
opposing tooth without contacting the tooth.

Fig. 1.36 illustrates that the nonfunctional
cusps form a lingual occlusal line in the
mandibular arch (Fig. 1.36D) and a facial
occlusal line in the maxillary arch (Fig.
1.36B).

The nonfunctional cusps are located in the
anteroposterior plane in facial (lingual)
embrasures or in the developmental groove
of opposing teeth, creating an alternating
arrangement when teeth are in M1
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A. Maxillary arch

The maxillary arch is larger than the
mandibutar arch causing the maxillary
facial line (nonfunctional cusps) to
overap the mandibular teath.

C. Malar tasth in occlusion

Maxillary
Mandibular nonfuncticnal
nenfunctional ’ cusp overlapping
cusp overapping " mandibular tooth

maxillary tooth -

E. views of loft dental arches in ccclusion
showing interdigitation of nonfunctional cusps

MNonfunctional cusp location:
1. Opposing embrasura
2. Opposing developmental groove

Fig. 1.43 Nonfunctional cusps.

Monfunctional cusp featuras:
1. 'DD not contact opposing tooth

2. Keap soft tissue of tongue or
chesk off occlusal table

3. Farther from faciofingual center
of tooth than supporting cusps

4. Outer incline has no potential

5. Have sharpar cusp ridgas than
supporting cusps

B. Maxillary left quadrant

Facial
occlusal line

Maxillary nonfunctional cusps are
located on the facial occlusal line.

D). Mandibular left quadrant

Mandibular nonfunctional cusps
ara located on the lingual occlusal line.

Lingual
occlusal line

F. Views of loft dental arches in occlusion
showing facial and lingual occlusal lines

il ) e cilaall :43-1 JSa
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CENTRIC OCCLUSAL CONTACTS

One scheme of occlusal contacts presented
by Hellman included 138 points of possible
occlusal contacts for 32 teeth.

Concepts of ideal occlusion are used
primarily in orthodontics and even in

restorative dentistry

1 Sl (Flby) balis

1 Sod kYl Ll ) e
Hellman 138 1 dlaaal) syl bl ddags 32, oy

psill 8l Sy G By amlie aadis
.:\:\A:\A)ﬂ‘ B\j’w‘}

Centric occlusal contacts are classified into

anterior centric occlusal contacts and

posterior centric occlusal contacts points.
Anterior Centric Occlusal Contacts

Anterior centric occlusal contacts consist the
labial and lingual range of contacts of
maxillary and mandibular anteriors and are in
line with the buccal range of posterior centric
contacts.

Anterior centric occlusal contacts are listed
below:

* Lingual surfaces of maxillary incisors and
canines; 6

* Labial surfaces of mandibular incisors and
canines; 6.
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Posterior Centric Occlusal Contacts

Posterior centric occlusal contacts consist of
the buccal range of contacts and the lingual
range of contacts of maxillary and

mandibular posteriors.

Posterior centric occlusal contacts are
listed below:

e Triangular ridges of lingual cusps of
mandibular

premolars and molars; 16

e Triangular ridges of buccal cusps of
premolars and molars;16

** Buccal embrasure of mandibular premolar
and molars; 8

++ Lingual embrasure of maxillary premolars
and molars (including the canine and 1st
premolar embrasure accommodating the
mandibular premolar); 10

++ Lingual cusp points of maxillary premolars
and molars; 16

s Buccal cusp points of mandibular

premolars and

molars; 16

*+ Distal fossae of premolars; 8

¢ Central fossae of the molars; 12

¢ Mesial fossae of the mandibular molars; 6
*+ Distal fossae of the maxillary molars; 6

++ Lingual grooves of the maxillary molars; 6

*+ Buccal grooves of the mandibular molars;
6.
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Cusp-fossa Occlusion Aaa 5 jda 3kl

The supporting cusp of one tooth occludes in Gl 32505 in e L Gl aeall aa ) )L
a single fossa of a single opposing tooth are
referred to as cusp-fossa occlusion or tooth-
to-tooth arrangement.

o oY o Gl ) Fant i (Bl 3 e il
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Cusp-embrasure Occlusion sdaan-da b gLk
When a tooth occludes with two opposing g Y G o cpllie i e O Gl Ladie

teeth are called cusp-embrasure occlusion or
tooth to two teeth occlusion.
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TOOTH GUIDANCE:

Group Functions

;w\ salaal)
de ganall Caills g

Multiple contacts in lateral or eccentric
mandibular movements are referred to as
group functions.

Canine Guidance

i ISal b osaad cldlal )l
e seaal) Ak 5 dpulall 5 4 3 00
+ALal) 5aLaY

° we

Only maxillary and mandibular canines are
in  contact during lateral/eccentric
mandibular movements.

sl Gula Alla b e Adind) 5 A lell L) (5

SN 5 Alad i) Gldl S e

Incisal Guidance s adal g3l) aLd
Incisgl guidance .refers to f:ontact of the Sl g S a Dl ‘;AL;\]\ ol Y s
anterior teeth during protrusive movements '

of the mandible. gt
Condylar Guidance s4a8l) 3oL

Condylar guidance refers to the downward
movement of both the condyles along the
slopes of the articular eminence during
protrusive movements leading to separation
of the posteriors.

Imaginary Occlusal Planes and
Curves

Curve of Spee (Anteroposterior
Curve)

o oiaalll ML Janl) s BY Y AS s ) e
S ja DA Lliaia) Laalall dpaall ¢l jasid) Jsh
Ggilal) Sl Jlasy dpadl 5,0

A gl) g ABLbaY) cluiaial) g il gloal)=

(A (;ALA‘Y‘ e gAll) (g o

It is drawn to show anatomic curvature of the
occlusal alignment of teeth starting at the tip
of the lower canine and following the buccal
cusps of posterior teeth continuing to the
anterior border of the ramus (Fig. 4.44).

Figure 4.44: Curve of Spee
i o 144-4 Ja)

kYl Gl P il et el Aes ) ay
Laall claall Job e o) Gl 5553 e Tey i
4 Jgall) 30 Al spaal )Y sy Al Sl

(44

Figure 4.45: Curve of Wilson
Oy o8 :45-4 Jsall
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Curve of Wilson

Osdig ugd

This is the concave plane which contacts the
buccal and lingual cusps of the mandibular
molars (Fig. 4.45).

we can say that understanding the concept of
occlusion and applying it in operative
dentistry can prevent failures which occur in
restorations.

The restoration whether for single tooth for
or multiple teeth should be in harmony with
T™J, tissues and  the
neuromuscular system.

supporting

Occlusal Schemes

Adand) ela DU Al 4ad)) il ey e Jiaie sa
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Mutually Protected Occlusion/Anterior
Protected Occlusion/Posterior Disclusion

It is an occlusal arrangement in which the
posterior teeth contact in maximum
intercuspation but not in lateral or protrusive
movements.

Here the anterior teeth protect posteriors
teeth during eccentric contacts.

The posterior teeth protect the anterior teeth
in maximum intercuspation.

C anines are the only teeth contacting in
lateral movement and the incisors the only
teeth contacting in protrusive movement in
this type of occlusion (Fig. 4.30).
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Posterior guidance:

otz 1 i
slope of articular eminence _M‘-..
/
fy

! — e RS | o
Fa i }-"f | .-"( I'V |'r-"-. I| 'i\q-;; .-":I
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Caning !.f";;f" P P e o . S | /
guidance |~ = s ] /

4;:' Right mandibular |
I movameant {

Figure 4.30: Canine guided occlusion showing that
canines are only teeth contacting during lateral
movement
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Unilaterally Balanced Occlusion/Group
Function Articulation

In this type of occlusion during lateral
excursions, the posterior teeth on the working
side contact as a group simultaneously with
contact on the anterior guidance.

The effect of this is to distribute lateral forces
to multiple teeth rather than a single cuspid
or other anterior guiding teeth.

Group function occlusion is useful when
anterior teeth are weak or nonfunctional.

Bilaterally Balanced Occlusion

This type of occlusion is seen in dentures
where there is group contact between
posterior teeth simultaneously with contact
on the anterior guidance in both working and
balancing excursions.

This type of occlusion provides stability for
dentures in excursive movement.

Various Mandibular Movements
During Function

Interocclusal Records
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A record of the positional relation of the teeth
or jaws to each other is referred to as
interocclusal record.

Freeway Space or Interocclusal
Space

It is the difference between the physiologic
rest position and the vertical dimension of
occlusion.

It is measured when the mandible is in rest
position.

In different patients it varies.

Position of the head is also responsible for the
variation in the measurement.
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Physiologic rest position:

It is the position attained by the mandible
when the head is in an upright position, the
muscles are in equilibrium in tonic
contraction, and the condyles are in a neutral
unstrained position.

It is not a reproducible position.
Envelope of motion:

The three dimensional space circumscribed
by mandibular border movements forms the
envelope of motion (Fig. 4.31).
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Figure 4.31: Envelope of motion showing mandibular
motion

Anterior guidance:

It is the anterior determinant of mandibular
movement.

Anterior guidance in the natural dentition can
be defined as the dynamic relationship of the
mandibular anterior teeth against the
maxillary anterior teeth through all ranges of
function.

miotion of condyles

Rotational opening

Advancing condyles

T=NMaximum opening
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Condylar guidance:

It determines the pathway of the condyles in
the temporomandibular joints.

It is influenced by shape of the articulating
surfaces, the ligaments and muscles.

Condylar guidance is the posterior
determinant of mandibular movement.

It allows a range of motion limited only by
the bones, ligaments, and muscles.

Axis of condylar rotation:

It is the conceptual axis through the
mandibular condyles around which the
mandible rotates.

An actual mandibular movement may
involve rotation about all three axis
combined with translation.

These are:
* Vertical:

A vertical axis through one “rotating”
condyle imposes an “orbiting” function upon
the other condyle.

Since the orbiting condyle must descend the
eminence, there can be no pure rotation about
a vertical axis.

¢ Horizontal:

This axis passes through both condyles and is
the axis of opening and the centric relation
axis.

* Sagittal:

This axis passes horizontally through the
rotating condyle in an anteroposterior
direction.

It takes place because of the downward
component of movement by the orbiting
condyle.
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Hinge axis:

An imaginary line between the mandibular
condyles around which the mandible can
rotate without translatory movement is the
hinge axis.

In other words, the hinge axis is a stationary
line drawn between the condyles when they
are in the centric relation position.

Hinge movement:

Opening or closing movement of the
mandible on the hinge axis forms the hinge
movement (Fig. 4.32).

>
(\“\__;f/h.l '

Hinge
opening

Figure 4.32: Hinge movement
Ayl AS all 1324 Jsal

Translation:

Translation is the motion of a rigid body in
which a straight line passing through any two
of its particles always remain parallel to its
initial position (Fig. 4.33).

Christensen’s phenomenon:

Phenomenon of creation of a space between

the posterior teeth bilaterally during
protrusion or on the balancing side during
lateral excursions is called as Christensen’s
phenomenon.
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Figure 4.33: Translation motion
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Excursion:

Any mandibular movement produced by
movement of the condyles away from their
most retruded position is excursion.

It is associated with transitory movement of
one or both condyles.

The pattern of tooth contact in excursions
defines the occlusal scheme.

 Lateral excursion (Fig. 4.34):
— Working side:

The lateral segment of a dentition toward
which the mandible is moved is working side.

In lateral excursions, it is the side of rotating
condyle.

'x\ /..»

'_/'/- Working side
_— *'f

M . -.\'
MNonworking side e,
e

Figure 4.34: Lateral movement of mandible showing
working and nonworking side

ity Jalall lall 5 jedia i il dlal) 3S5a) 344 (<)
odalall

— Nonworking side:

The side opposite the working side is called
nonworking side.

¢ Protrusion:

A position of the mandible anterior to centric
relation is protrusion (Fig. 4.35).

e Lateral protrusion:

It is the protrusive movement of the
mandible in which there is a lateral
component.

gL

il e Tamy pill 48 ja (e Aails i) Glill 48
)

el o allll ganY AP AS ja we G S

Ll ~L V) S Pa ) (el #35a1 oy
. kY

il )
Salal) cailal)

Gl bgas dpany A GaulYl e ilall 6 el e
calall Calally )

ceilad FLoY S s (S Aall o Hse il 8

Py b — "‘\.
| g )2
Y b J-"/ #/
‘ 3 e 4
| | /
| ]
| ! { Protrusion
||l e ‘”’f Y '""”Tii'f‘ / / e
[ .
WL _jhm'«_f h\gal f
W |
1 | I.'l
o
& 4 /
/ ! =

Figure 4.35: Mandible in protrusion
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Features of an Ideal Occlusion

(Al Gk Ul 3a

Many concepts have been given to explain
the ideal occlusion.

Ideal occlusion is not observed in any person
because there is wide variation in size of the
jaws and arrangement of teeth within the
jaws.

Since  masticatory system has  high
adaptability, it can show wide range of
differences in jaw size and tooth alignment.

But despite of great adaptability, any change
in tooth contacts often brought about by
operative procedures can result in patient
discomfort, and minor discrepancies in
vertical dimension can produce pain in
temporomandibular joint, which may require
further correction.

Since restored occlusal surface has important
effects on the number and location of
occlusal contacts, the occlusion should be
restored in both dynamic and static
conditions.

Therefore, the clinician must understand the
precise details of occlusion.

An ideal occlusion has
characteristic features:

following

* When the teeth come in contact in centric
relation and in centric occlusion, then there
should be firm and stable jaw relationship.

* The mandible should freely move forward.

* During various excursions, gliding of
occlusal contacts should occur smoothly.

* No tooth should get any thrust either
buccally or lingually during centric closure.

* Occlusal guidance should always be on the
working side.

* Soft tissue should be free of any kind of
strain or trauma.
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* The center of the disk of the TMJ should
bear even pressure on both the sides when the
jaws are closed in centric relation and the
teeth are in centric occlusion.

* There should be no restriction of the gliding
between the centric relation and centric
occlusion.
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