
Occlusion and TMJ + 

Tooth Replacement

By Dr Cheryl Fu



Learning Outcomes

• Recap on key concepts of occlusion: Centric Relation, Maximum 

Intercuspation Position (see 2025 occlusion lectures for full slides)

• Discuss clinical implications of pathological adaptations caused by 

malocclusion.

• Recap the envelope of function

• Review the criteria for the ideal occlusion and how to assess clinically.

• Tooth replacement options (including immediate replacement options)

As these lectures are given as a guest for “Clinical Practice 3”, these concepts will not be directly 

assessed for the FPD/RPD module, unless the content is also covered in the prosthodontic module. 

However, you are expected to retain knowledge from previous years. 

Whilst theoretical background knowledge is important, as this module focuses on the “clinical” 

aspects, we will try to keep the topic relevant. 



Occlusion



Occlusion

An ideal occlusion is defined as “the maxillary and mandibular teeth 

contact simultaneously when the condylar processes are fully seated in the 

mandibular fossae, and the teeth do not interfere with harmonious 

movement of the mandible during function. Ideally, in the fully bilateral 

seated position of the condyle– articular disk assemblies, the maxillary and 

mandibular teeth exhibit maximum intercuspation. This means that the 

maxillary lingual and mandibular buccal cusps of the posterior teeth are 

evenly distributed and in stable contact with the opposing occlusal fossae. 

These functional cusps can then act as stops for vertical closure without 

excessively loading any one tooth, while left and right TMJs concurrently 

are in an unstrained position.”

Contemporary Fixed Prosthodontics



Importance of Occlusion

Occlusal disharmony can cause a variety of issues:

• Attrition

• Splayed teeth

• Sore/sensitive teeth

• Mobility/occlusal fremitus

• Re-occurring failure of restorations/ cracked teeth

• + more



Attrition

• Defined as wear due to “tooth-

on tooth” friction

• Usually from bruxism



Attrition

• How to determine clinically? Check 

the posterior teeth, may be due to 

deflective interferences from CR 

causing a forward slide. 

• If even the anterior teeth are affected, 

may result in treatment difficulty (loss 

of prosthetic space etc.) 

• If mainly affecting anterior teeth may 

be due to poorly shaped restorations 

on anterior teeth resulting in 

interferences to the envelope of 

function



Splayed Teeth

Same type of forces that cause tooth 

wear can also force anterior teeth 

forwards. 

Possible causes:

• Loss of posterior support (posterior 

teeth are better at supporting the 

occlusal forces)

• Anterior teeth take excessive 

occlusal load



Sore/Sensitive Teeth

• Compression of periodontal 

ligament can cause tenderness 

during percussion/pressure

• Occlusal overload can also cause 

hypersensitivity of the pulp

• May be due to occlusal 

interferences from restorations, 

or general occlusal 

overload/bruxism. 

If you recently placed a restoration on the tooth or opposing tooth, please check 

bite again. Sometimes patient fail to do their full envelope of motion when you 

check with articulating paper. Also hard to tell when they are numb.  



Hypermobility

• Occlusal fremitus from occlusal 

overload

• Can usually see widening of the 

PDL, with absence of apical 

radiolucency consistent with 

infections. 

• Should check occlusal contacts 

for deflective contacts or 

occlusal overload and adjust if 

required. 



Cracked teeth/restorations

• Fracture of cusps or other restorative material 

from heavy loading. 

• Often seen in occurring to the last couple of 

teeth in the arch which takes considerable 

occlusal forces. 



Determinants of Occlusion

Have you ever wondered why the the opening of the 

mouth has both a hinge and translatory movement? 

Disclaimer: This fantastic explanation is by Peter Dawson in the textbook “Functional Occlusion”, I did not invent it



TMJ

The temporomandibular joint is comprised of:

• Condyle head

• Articular disc (dense connective tissue)

• Glenoid fossa

You have already been delivered lectures on the TMJ (in previous years such as anatomy 

units). I will not be going over this topic in great detail for today. Please revise in your own time 

if you have forgotten! 



TMJ

The temporomandibular joint is capable of both 

hinging and gliding motions (ginglymoathrodial). 

• During the first part of opening (<2cm), the 

condyle rotates WITHIN the glenoid fossa 

about the intra-condylar axis



TMJ

The temporomandibular joint is capable of both 

hinging and gliding motions (ginglymoathrodial). 

• During the second part of opening(>2cm), there 

is a translational movement as the condyle 

glides against the articular eminence. 



TMJ – Excursive movements

Other than just opening and closing that would produce 

static occlusal contacts, a wide array of excursive 

movements are possible through different movements of 

the condyles

• Protrusive movements: Both condyles move in gliding 

motion forwards

• Lateral movements: 
• Working side rotates about the vertical axis without leaving the glenoid fossa
• Non-working side has a gliding path against the articular eminence. 



Protrusive Movements

The angle of the movement downwards is hence 

determined by the articular eminence. This termed 

“condylar angle” or “guidance inclination”.

Images from Contemporary Fixed Prosthodontics



TMJ – Condylar Angle/Inclination

Slide by Dr Matsubara and Dr Nedelcu



Excursive Movements

During lateral excursive movements, the principal movement is on the non-

working side. 

• Head of condyle of the non-working side moves forward, downward and 

medially 

• The downward angle is limited by the articular eminence (condylar angle)

• The maximal angle of medial movement is the Bennet angle. (Formal 

definition “angle formed between the sagittal plane and the average path of 

the advancing condyle as viewed in horizontal plane during lateral 

mandibular movement.)

• The angle between the protrusive movement and lateral excursive 

movement of the non-working side is the Fisher angle. It is thought that the 

lateral condylar path is steeper than the protrusive path (glenoid 

fossa/condyle isn’t a sphere). 



TMJ – Bennet Angle

Slide by Dr Matsubara and Dr Nedelcu



Excursive Movements

The lateral movement of the 

non-working condyle (Bennett 

side shift) is also not a linear 

movement. 

It is comprised of:

• Immediate side shift (The 

non-working condyle moves 

straight medially)

• Progressive side shift (The 

non-working condyle moves 

from where it end up in 

immediate side shift, and 

translates laterally in a 

curve)
Fundamentals of Fixed Prosthodontics



Bennett Side Shift

Slide by Dr Matsubara and Dr Nedelcu



Excursive Movements



Condylar Angle and Bennet Angle

To accurately reflect 

the relationship and 

movement of the 

patient’s jaw, we may 

wish to replicate the 

condylar angle and 

the Bennet angle. 



Bennet Angle

Slide by Dr Matsubara and Dr Nedelcu



Condylar Angle and Bennet Angle

Arbitrary articulator values:

• Condylar angle 30 degrees

• Bennet angle 15 degrees



Posselts Envelope

Posterior and anterior determinants of 

mandibular movements:

• Posterior: Shape of the articular 

eminence, configuration of the 

condyles, etc. (Not affected by 

dentist)

• Anterior: The palatal surface of 

maxillary anterior teeth and labial 

surfaces of mandibular incisors. 

Maximal 
Opening

True Hinge 
Axis 

Rotation

Translation/
Gliding

Centric 
Relation

MIP

Edge to Edge

Maximum 
Protrusion

Review in your own time if needed, this was covered 

last year in DMD2



Anterior teeth

When you are placing restorations that involve a large 

portion of the incisal area, please be aware of the SHAPE 

of the tooth. The incisors are not a “rectangle”, but have 

various curves/bends that serve for anterior guidance. 



Anterior teeth

Please note we are not covering all aspects of smile 

design. Comprehensive smile design is out of the scope of 

all of us. I just want to draw your attention to the shape of 

the incisors for the purpose of direct restorations (that do 

not require any changes in occlusion)

Note all the planes to the tooth

The top half of the labial plane emerges with a 

prominent curve at the gingival embrasure, but 

overall follows the contours of the alveolar process

Image from “Functional occlusion” textbook



Anterior teeth

Image from “Functional occlusion” textbook

The lower half of the labial surface is 

in a DIFFERENT PLANE to the 

gingival half. The surface should be 

contoured in a way that allows the 

lower lip to comfortably slide by the 

incisal third of the tooth, to contact the 

top lip.  

Have you noted that when we prepare an 

anterior tooth for a crown, we also have 

TWO planes?



Anterior teeth



Terminology



When to use CR or MIP?

Because CR is reproducible, and independent of dentition:

• Complete dentures (patient HAS no MIP to start with)

• Current occlusal scheme is to be changed (attrition etc)

In the case of where you are using the existing occlusal

scheme, MIP is more than sufficient.

Slide by Dr Matsubara and Dr Nedelcu



Dynamic occlusion 

Dynamic occlusion: occlusal contacts when the mandible 

is moving. This is powered by the muscles of mastication, 

and the pathways are guided by the TMJ and dentition. 

This should make sense based on what we have just talked about in the first half of lecture 

regarding posselt’s envelope and the anterior and posterior determinants of occlusion!



Occlusion

An ideal occlusion is defined as “the maxillary and mandibular teeth 

contact simultaneously when the condylar processes are fully seated in the 

mandibular fossae, and the teeth do not interfere with harmonious 

movement of the mandible during function. Ideally, in the fully bilateral 

seated position of the condyle– articular disk assemblies, the maxillary and 

mandibular teeth exhibit maximum intercuspation. This means that the 

maxillary lingual and mandibular buccal cusps of the posterior teeth are 

evenly distributed and in stable contact with the opposing occlusal fossae. 

These functional cusps can then act as stops for vertical closure without 

excessively loading any one tooth, while left and right TMJs concurrently 

are in an unstrained position.”

Contemporary Fixed Prosthodontics
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Ideal Occlusion 

1. Mandibular stability

2. Axial load

3. No interferences 



Ideal Occlusion 

Mandibular stability:

• Contacts of mandibular and maxillary teeth must 

stabilize the mandible

• Condyles are positioned within the glenoid cavity 

without stretching or compressing the ligament or 

articular disc

• Bilateral and simultaneous occlusal contacts



Ideal Occlusion 

Axial load:

• Occlusal forces distributed down the long axis of teeth 

for even distribution on the periodontal ligament fibres.



Ideal Occlusion 

Lateral excursive interferences. 

• Occlusal schemes:
• Canine guidance (dentate)
• Group function or unilaterally balanced occlusion (dentate)
• Balanced occlusion (edentate)



Canine guidance

Canine guidance:

• A form of mutually protective articulation in 

which the vertical and horizontal overlap of 

canine teeth disengage posterior teeth in 

excursive movements of the mandible

• Widely used and accepted concepted within 

restorative dentistry

• Canine are long and well designed to act as 

“guiding teeth”

• Easy to achieve 

• Not indicated if canines are endodontically 

or periodontically compromised



Ideal occlusion

From “Functional occlusion” textbook



Group function

Group function:

• Multiple contacts between the maxillary 

and mandibular teeth in lateral 

movements on the working side whereby 

simultaneous contacts of several teeth 

act as a group to distribute occlusal 

forces.

• Avoids contact on non-working side (non-

working interferences are particularly 

destructive)

• Also widely accepted concept

• But difficult to establish group function

• And may be more destructive/additional 

load on posterior teeth



Bilateral occlusion

• Bilateral, simultaneous, anterior 

and posterior occlusal contact of 

teeth in centric and eccentric 

positions (At least 3 contact points: 

2 posterior and 1 anterior)

• Too destructive for natural teeth. 

But cross arch balanced occlusion 

can be used in complete denture 

cases to help stabilize the denture 

and stop it from flipping over. 



Criteria for Ideal Occlusion

Criteria for Ideal Occlusion

1) Mandibular stability

2) Axial occlusal load

3) During lateral excursions: no interference in the 

working side

4) During lateral excursions: disocclusion in the non- 

working side

5) During protrusion: disocclusion of posterior teeth



Interferences

Interferences are undesirable occlusal contacts that may produce 

mandibular deviation during closure to maximal intercuspation or may 

hinder smooth passage to and from the intercuspal position. There are 

four types of occlusal interferences. 

• Centric

• Working

• Non-working

• Protrusive



Occlusal analysis



Tooth replacement

Second lecture of the combined lecture



Importance of Teeth

• One of the components of the masticatory system

• Teeth are important for acquisition and chewing of food

• Loss of masticatory efficiency may impact diet 



Impacts of tooth loss: Diet

There are inconsistent reports of dietary changes + nutritional 

deficiencies associated with tooth loss. 

Theorized that tooth loss reduces masticatory function and chewing ability, which in turn can limit food 

choices and variety in the diet. For these reasons, dietary intake has been regarded as an intermediate in 

the pathway between tooth retention and a number of diet-related chronic diseases.



Impacts of tooth loss: Diet

However, if we look at masticatory 

efficiency: 

McCracken’s Removable partial prosthodontics 



Impacts of tooth loss: Cognitive

Cognitive dysfunction

• Regular sensory stimulation of mastication is 

essential for maintaining

the learning and memory functions of the aged 

hippocampus

• The decrease of masticatory stimulation may 

reduce synaptic

density in the cerebral cortex by decreasing 

sensory input to the

cerebral cortex

• Cerebellar functions also seem to be 

influenced by masticatory

activity: the increase in cerebellar activity during 

chewing may

improve certain motor functions



Impacts of tooth loss: Cognitive

Good news: partial dentures (or other teeth replacement options may help)



Impacts of tooth loss: Cognitive

However, may be influenced by other confounding variables



Impacts of tooth loss: Anatomical 

After tooth loss occurs:

• The residual ridge no longer benefits from the functional stimulus it once experienced. 

• Results in a loss of ridge volume—both height and width

• However, the ridge volume loss is not predictable for all individuals with tooth loss

• In general, bone loss is greater in the mandible than in the maxilla and more pronounced 

posteriorly than anteriorly, and it 

• Produces a broader mandibular arch while constricting the maxillary arch. (As you have likely 

learned in complete denture module) 



Impacts of tooth loss: anatomical

Where would you be able 

to place implants for this 

patient?



Reasons for tooth loss

• Congenitally missing teeth

• Periodontal disease

• Caries 

• Trauma

• Resection due to cancers etc



Tooth replacement

• Prosthesis to replace missing or lost teeth 

DENTURES (RPD) BRIDGES (FPD) IMPLANTS

combo

combo



“Management” of tooth replacement

Loss of teeth represent a non-reversible medical condition, and the managing the expectations of the 

patient may be harder than the “technical skills” we have to learn 

If patient has never had any replacement options, their experiences are limited to their own natural teeth

Fixed (implants) Fixed (tooth supported) Removeable

most “similar” to a “real” tooth least “similar” to a “real” tooth

Which one is the correct choice?
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Shared decision making

It’s up to you AND the patient to decide together

You need to involve the patient in the shared decision making by providing crucial 

information outlining the differences:

• Technical outcomes

• Physical outcomes

• Esthetic outcomes

• Various maintenance needs

• Initial and future costs

• Physiologic outcomes that suggest to what extent prostheses “feel” like teeth.
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Immediate replacement of teeth

• Immediate replacement of teeth (usually referring to immediate 

replacement after extraction, although the listed options can 

also be used as a temporary prosthesis as patient awaits further 

definitive treatment) 

• Why is it important?
• Aesthetics (Patients may feel self conscious of missing tooth/teeth)
• Maintaining function (such as cases of full clearance)
• Preserving soft tissues (we will discuss this further in FPDs)

IF IMMEDIATE TOOTH REPLACEMENT IS REQUIRED, 

ENSURE YOU MAKE PATIENT AWARE OF ADDITIONAL 

COSTS (if applicable)



Immediate replacement

Some examples of immediate replacement prosthesis:

Vacuform stent

Essix retainer + tooth

(also known as “suspension 

bridge”)

Immediate FPD (temporary)

Immediate denture

Immediate replacement via implant



Suspension bridge- example

DMD patient: A.S.

• Presenting complaint was missing lower teeth, bleeding 

gums and “bad breath”

• Due to timing of picking up patient (August), unable to 

proceed to ”definitive” treatment before the end of the year.

• Patient offered an essix retainer as a temporary solution



Suspension bridge

• Good option for short term replacement (with only 

several teeth requiring replacement)

• Very cheap and quick

• Patient not able to eat on the prosthesis (not strong)

• Eg: replacement of missing front tooth whilst awaiting 

implant healing



Immediate (temporary bridge)

We will talk more about this in our FPD module. Just be aware this 

exists. It is a relatively uncommon immediate prosthesis. 



Immediate denture

• RPD vs complete denture

• Denture inserted at date of extraction

• Requires pre-planning of denture, with accommodations for 

potential tissue inflammation during healing

• Easy to maintain and modify (eg relines)

• Dependance on the skill of technicians 
• Not able to do a real “try-in” with the patient. Fit is unpredictable 
• Lab is estimating what the extraction site looks like

• Requires good communication with patient (you need to tell them 

what to expect, and set the bar low low)

• Significant chairside time (adjustments)

This lecture is not going to be able to cover all aspects of immediate dentures, there’s simply too much to 

discuss. I can organize another lecture on this if you want. It might also be covered in the RPD module?
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Immediate denture 

• At treatment planning stage, go over all options with the patient

• This includes the option of immediate denture (if applicable)

• Explain the benefits and the disadvantages to patient and let 

them participate in the decision

Option 1: Immediate denture

• Immediate replacement of teeth (patient won’t 

have to walk around no teeth, which some 

people will really care about)

• The immediate denture will NOT fit well 

• Further steps required after the immediate 

denture completed (either relined, or a new 

separate denture made)

Option 2: Denture fabrication after healing

• Delayed replacement of teeth, may be non-

aesthetic

• Potentially cheaper cost of treatment (relines not 

required shortly after insert)



Immediate denture

This case is taken from a published article:



Immediate denture

• After discussion with patient, all parties agreed to full clearance of maxillary 

teeth and immediate denture. (Mandibular teeth restored and RPD made)



Immediate denture

Special instructions: Denture to be kept in for 24hr (or overnight) if possible. Swelling may occur. 



Immediate denture: relines

• Direct relines may be required until healing complete 

(~3 months for bone remodeling)

• Indirect reline once healing complete. 

• Denture roughened

• Relining material mixed, applied to area of denture

• Denture inserted, patient to bite down in MIP

• Border molding completed

• After material is set, excess material removed (eg scalpel) 



Immediate replacement: Implants



Immediate replacement: Implants



Thanks for listening!

Any questions?
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