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INTRODUCTION
Building the Right Bite: A New Perspective is a
short eBook based on the lifetime of learning, 
research and clinical experiences of Dr. Andy Toy 
MMedSci BDS MFGDP(UK).  

Modern clinical techniques (such as composite 
bonding to improve the appearance of anterior 
teeth, or alignment of the anterior teeth with 
orthodontics) have the potential to alter the 
patient’s occlusion for the worse, leading to pain, 
tooth-mobility or early-failure of restorations.  This 
eBook is designed to help the General Dentist in their 
treatment of patients who already have a comfortable, 
functioning occlusion with no signiÞcant signs of 
Temporo-Mandibular Joint Dysfunction. It will help the 
General Dentist avoid creating problems for the patient by 
inadvertently affecting the dynamics of the patient’s own 
occlusion. The dentist will also avoid a lot of problems for 
themselves, too!  This eBook is divided into 3 easy-to-read
parts.  Part 1 focuses on the evidence base for occlusion 
and explains the difference between a ‘Structural’ 
approach and a ‘Functional’ approach.  Part 2 will help the 
GDP learn how to assess their patient’s occlusion from a 
Functional perspective.  Finally, Part 3 identifies the key 
components to a healthy occlusion based on my own 
clinical experience.  This will enable the GDP to design 
their dentistry to optimise the patient’s function and 
comfort.

Building the Right Bite: The Evidence Base
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OBJECTIVES
1. Understand the nature of the evidence-base behind

different the ‘Structural’ and ‘Functional’ approaches
to dental occlusion.

2. Introduce the evidence behind the functionally-
driven Posterior-Guided model of occlusion (‘PGO’).

3. Know how to create a functional, comfortable
occlusion in everyday General Dental Practice.
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There’s a lot of confusion about occlusion. It needn’t be like 
that. To begin with I think you need to understand the 
difference between a ‘Structural’ approach to occlusion and 
a ‘Functional’ approach.  
It will take a look at: 

1. The current evidence for the ‘Structural’ perspective
2. Why we think Class I is so important
3. Some evidence for a ‘Functional’ perspective

THINGS YOU NEED TO 
KNOW ABOUT OCCLUSION 
BEFORE YOU START

Building the Right Bite: The Evidence Base
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NUMBER 1: 
THE EVIDENCE BASE FOR 
CURRENT MODELS OF 
OCCLUSION IS POOR
a) 5 Cochrane Systematic Reviews
To date there have been 5 Cochrane Systematic Reviews 
about Occlusion and/or TMD treatments. None of them 
have provided the highest level of evidence in favour of 
or against the current models of occlusion. We are 
therefore reliant on the views of ‘experts’ and our own 
clinical experience. When you are relatively new to 
dentistry then you are more reliant on the former! 
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b) Look at your own patients!
✤ How many of your own patients have the ‘ideal’ Angle’s

Class I with canine
guidance and
immediate posterior
disclusion on the
opposite side? I’ll bet
it’s not many!  Beyron
et al* found that
canine guidance and
posterior disclusion
on the opposite side
disappeared when the subject was asked to bite with
force. We have observed the same with 200+ dentists
in our study clubs.  It is NORMAL to have guidance on
the posterior teeth on BOTH sides and canine
guidance is NOT essential for good health and
function.

✤ How many of your own patients who don’t have the
‘ideal’ occlusion have
signs of TMD or are
unable to chew in
comfort? Again, I’ll
bet it’s not many! For
instance, see these
pictures of patients
who have been
monitored for TMJ
function and occlusal
problems for at least 10 years. They all have
comfortable, functional occlusions with great TMJ
function – none of them are Angle’s Class 1.

✴ Beyron, H. Acta Odont. Scandinavica 1964: 22, 597 – 678

Building the Right Bite: The Evidence Base
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NUMBER 2: 
WHY DO WE THINK 
ANGLE’S CLASS I IS SO 
IMPORTANT?
a) Bonwill’s Big Idea

✤ Dr. Bonwill was an
American dentist and
one of the Þrst to publish
on dental occlusion.  He
stated: ‘The proportions
of the human body are
founded on an
equilateral triangle…
most clearly manifest in
the architecture of the
jaws and teeth….exactly
4 inches on a side.’

✤ He came to this 
conclusion after a 
dream, during which he
believed he had been visited by God: ‘I am willing to
die knowing that it was as pure a revelation and
inspiration…as the laws of (planetary) motion were to
Kepler.’

✤ If the architecture of the jaws and teeth are based on
an equilateral triangle, then they must be perfectly
symmetrical. How many patients have YOU seen
with jaws, dental occlusion and faces that are
perfectly symmetrical? IÕd guess it was none!
BonwillÕs statement is not based on scientiÞc
evidence OR clinical observation.

Dr. Wilson Gibson A. Bonwill
1833-1899

Building the Right Bite: The Evidence Base
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a) Anthropology
✤ We now turn to some

of the evidence behind
the PGO, functionally-driven model
of occlusion. It starts with Anthropology, which is
the study of humankind in all its aspects,
especially human culture or human development.
It differs from sociology in taking a more historical
and comparative approach.

✤ Successful genetic traits are evidence of positive,
well-established and ‘normal’ phenotypes.

✤ In the example of the shark, its body has barely
changed form in over 200 million years. This is
evidence of a successful, ‘normal’ phenotype or
morphology.

NUMBER 2:
THE FUNCTIONAL
PERSPECTIVE

Building the Right Bite: The Evidence Base

b) AngleÕs ClassiÞcation
✤ Dr. Edward Angle was

a student of Dr.
Bonwill. He believed
that: ‘Each dental arch
describes a graceful
curve (based on
Bonwill’s triangle) and
the teeth in these
arches are so arranged
as to be in the greatest
harmony with their
fellows in the same
arch, as well as those
in the opposite arch.’

✤ Through Angle’s
ClassiÞcation, BonwillÕs 
Big Idea became embedded into how we describe 
and understand occlusion today.   

✤ Bonwill and Angle believed that occlusion could be
described in terms of perfect STRUCTURE. Attempts
to Þnd scientiÞc evidence for this idea have failed. 3
independent research panels concluded: ‘A precise,
clinically meaningful deÞnition of malocclusion did
not exist.’*

* Ackerman, Ackerman and Kean, A Philadelphia Fable: How Ideal Occlusion
Became the PhilosopherÕs Stone of Orthodontics, Angle Orthodontics; 77:1,
Jan. 2007, pp 192-3.

Dr. Edward Angle 
1833-1899
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b) Dental Anthropology
✤ What can Dental Anthropology tell us about the

normal morphology of teeth and the relationship
between occlusion and TM joint function?

✤ These teeth look pretty contemporary, don’t they? In
fact, they are from human and ape specimens
between 200,000 and 4.5million years old.

✤ This tells us that teeth have barely changed in many
millions of years, so the study of historical specimens
can provide insights into how our present-day teeth
and TM joints should work together. This is very
helpful as the dissection of live specimens is very
challenging!

Building the Right Bite: The Evidence Base
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c) Zola’s Tubercle
✤ Zola’s Tubercle is the part of the Glenoid Fossa that

has the greatest
thickness of
bone and
cartilage.  This
indicates it is the 
stress-bearing 
part of the TM
joint.

✤ You can see the
area indicated
by the glistening
white line in the
top image. In the lower image pressure point is
indicated by the area where the red ink from the
articulating
paper has been
‘squeezed’ out.

✤ Dr. Ron
Presswood
compared left
and right TM
joints on over
500 dry-skull
anthropological
specimens and
found that every
one had asymmetrically shaped Zola’s Tubercles.
This is a piece of evidence against Bonwill and
Angle’s model of symmetrical ‘Structural’ occlusion.

GLISTENING
WHITE LINE

Building the Right Bite: The Evidence Base
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d) Is the function of the TMJ and teeth related?
✤ Ron’s supposition from his studies indicated that

there was a relationship between the functional
surfaces of the TM joint (Zola’s Tubercle) and the
functional surfaces of the teeth.

✤ If this was the case, then it should be possible to
devise a mathematical equation that would describe
the relationship.  If this was not the case – the
surfaces were at completely random plane angles –
then no mathematical relationship could be found

✤ Ron employed a NASA Space Engineer to scan 12
skulls of various sizes to an accuracy of 10 microns
and compare the plane angles of Zola’s Tubercle, the
mesio-palatal cusp of the non-working (or balancing)
side and the canine of the working side – indicated
by the white arrows in the image.

Building the Right Bite: The Evidence Base
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e) A Mathematical Relationship Exists
✤ The relationship did exist and was described using non-

linear maths. Interestingly, this form of maths was not
available to Bonwill, Angle and their co-workers at the
turn of the 19th/20th centuries. Their conceptual
framework was linear, so perhaps it is not surprising that
they came to their conclusions.

✤ The study confirmed Ron’s clinical experiences and was
in line with the anthropological evidence available. It
takes the form of a parabolic curve and the paths of the
individual condyles are asymmetric.

✤ The full equation is not shown here for reasons of
commercial sensitivity. To date, no virtual articulator has
incorporated this equation into their software, so cannot
reasonably claim to replicate reality when creating a 3D
Model.
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PART 1 CONCLUSION

However, it is impossible to ind a patient with a truly symmetrical 
relationship between jaws and teeth – the Structural model does not 
exist in nature.

There is another school of thought, based on a ‘Functional’ 
perspective and named here as the Posterior-Guided Occlusion 
model (‘PGO’). Many dentists have already chosen this model 
by deciding not to restore every patient they treat with canine 
guidance, or finish an orthodontic case without the so-called 
‘ideal’ Class I relationship. They probably chose the PGO m odel 
unknowingly because it ‘seems to work’ in their patients.

Their choice actually has some very significant evidence behind 
it - including anthropology and a mathematical equation. The 
PGO model describes more of what we see in our own patients 
than any other I have come across. I hope you will now be able 
to see that, too. Future chapters will go into greater depth 
about why PGO works so well and how you can apply it 
purposefully in practice.

Connect with me on Facebook, LinkedIn, Instagram and Twitter 
for more insights into (among other things) occlusion, Invisalign 
and ‘A Life in Dentistry’ - I would love to hear from you!
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WHAT DOES A ‘HEALTHY’ 
OCCLUSION LOOK, FEEL 
AND SOUND LIKE?
In part 2 I will show you how to 
identify a healthy, functional occlusion on your 
patients.  When you know what this looks and feels 
like, it will show you how to evaluate an occlusion.  
This will help you decide when you should design 
your dentistry to conform to the present occlusion, 
and when you need to modify it. 

In part 1 of the eBook I discussed the difference between a 
‘Structural’ approach to occlusion and a ‘Functional’ approach – 
also known as Posterior-guided Occlusion (PGO). The evidence 
for the Structural approach is based on Bonwill’s Big Idea, and, 
in my opinion, is signiÞcantly ßawed.  I also presented 
some of the evidence for the PGO approach. This includes 
anthropological studies and a mathematical equation 
describing the non-linear function and relationship between 
the occlusal surfaces.  

THE EVIDENCE FOR THE STRUCTURAL 
APPROACH IS BASED ON BONWILL’S 
BIG IDEA, AND, IN MY OPINION, IS 
SIGNIFICANTLY FLAWED.
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According to the PGO model, a 
healthy occlusion will have 
contacts on posterior teeth that 
will be in harmonious 
relationship with the path of 
condylar movement on that 
side. (The harmonious 
relationship is described by the 
mathematical equation revealed 
in part 1). The occlusal contact 

centrum
is shaped like the bowl of a 
spoon with the handle 
extending disto-bucally to 
provide the contact when the 
mandible moves to the 
opposite side.  The plane of the 

handle part of 
the centrum 

should 
match 
the plane 
of 

movement of the condyle on 
the same side and we describe 

posterior 
the plane of the handle is 
steeper than 

the condylar plane of 
movement, there is disharmony 
between the occlusion and the 
condylar movement and it is it 

'posterior
interference

This means that the posterior 
teeth on the balancing side are 
in contact when the mandible 
moves away from the maximal 
intercuspal position (MIP) 
during function.  This directly 
contradicts most teaching on 
occlusion at the present time, 
where dentists are advised to 
remove all balancing side 
contacts because they are 
regarded as interferences.

Building the Right Bite: Using Your Senses
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USING YOUR EYES:
WHAT DOES A HEALTHY 
OCCLUSION LOOK LIKE?
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WHY DO I BELIEVE THIS?
Wayb ack in 1964,
the study by Beyron 
(see eBook part 1)

demonstrated the 
presence of balancing 
side contacts during 

function in a normal 
population. We have 
replicated this in our dental 
study groups – even with 
dentists who had been 
equilibrated in the traditional 
manner and had all balancing 
side contacts removed. Once 

I understood what a centrum 
looked like,I began to see 
them in my own regular 
recal  
been monitoring for healthy 
TMJ function and occlusion 
for many years.  I took some 
photographs of the most 
obvious centrums and 
include them here.  It’s easier 
to see on patients with 
amalgam restorations, but 
they are present in the non-
restored dentition, too. 

Building the Right Bite: Using Your Senses
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It is possible to determine with 
pretty good accuracy if a patient 
has a healthy occlusion by 
palpating the oral muscles and 
listening to feedback from the 
patient.  This section will 
describe some of the research 
behind these assertions and 
how you can determine this for 
your own patients.  

There are two key principles of 
Biomechanics that we need to 
be aware of: Wolff’s Law and 
the Moss Functional Matrix. 
References: 

Frost, HM. Wolff's Law and bone's structural 
adaptations to mechanical usage: an overview 
for clinicians. The Angle Orthodontist. 1994 64 (3): 
175–188 

Moss, ML. The Moss Functional Matrix Theory 
Dental Clinics of North America. 

July, 1975, pp. 431-442. 

Wolff’s Law states that 
compressive 
(Dynamic) load 
increases bone and 
cartilage density, synovial 
consistency and an increased 
load capacity.  The Moss 
Functional Matrix states that 
bone adapts to functional 
demand.  In practice this means 
that healthy joints are 
maintained by enabling a good 
level of movement with strong 
supporting muscles.  Anyone 
who has recovered from a knee 
injury will be aware of the 
importance of strengthening the 
surrounding leg muscles and 
undertaking mobility exercises. 

In my opinion, the TMJ is no 
different. To maintain a healthy 
jaw joint, we should encourage 
freedom of movement and 
strong, coordinated oral muscle

USING YOUR HANDS: 
WHAT DOES A HEALTHY 
OCCLUSION FEEL LIKE?

Building the Right Bite: Using Your Senses
 

function. This approach is 
embedded in the PGO Functional 
model of occlusion.  However, the 
Structural models of occlusion aim 
to ‘relax’ oral muscles (reducing 
their function). They often describe 
the need for anterior tooth contact,
too – which has the potential to 
restrict movement of the condyle.
The Structural model appears to 
contradict Wolff’s Law and the Moss 
Functional Matrix.

How does occlusion affect oral 
muscle function?  The 
Loughborough University Research 
Group have published high quality 
research on the effects of different 
occlusal conditions on the 
contraction of the temporalis and 
masseter muscles.

Reference: Forrester SE, Allen SJ, Presswood RG, 
Toy AC, Pain MT. ‘Neuromuscular function in 
healthy occlusion’ J Oral Rehabil. 2010, 37(9), 
663-669.  

This study 
carried out 1540 
surface EMG 
measurements 
on 23 healthy 
subjects for 6 
different occlusal 
conditions. The subjects were asked 
to clench on wooden tongue 
blades or cotton rolls placed in 
different positions. There were 
several significant findings. The 
most useful for the dentist are: 

1. Contacts of only anterior teeth
reduced the contraction of both
sets of muscles.

2. Contact of posterior teeth on
one side only switched off the
anterior temporalis muscle of
the opposite side.

3. Maximal coordinated muscle
function occurs when the
posterior teeth are in contact
and the anterior teeth are
separated. In my opinion, this
type of occlusion will be most
likely to enable a good level of
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WHY DO I BELIEVE THIS?
Way back in 1964,
the study by Beyron 
(see eBook part 1)

demonstrated the 
presence of balancing 
side contacts during 
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It is possible to determine with 
pretty good accuracy if a patient 
has a healthy occlusion by 
palpating the oral muscles and 
listening to feedback from the 
patient.  This section will 
describe some of the research 
behind these assertions and 
how you can determine this for 
your own patients.  

There are two key principles of 
Biomechanics that we need to 
be aware of: Wolff’s Law and 
the Moss Functional Matrix. 
References: 

Frost, HM. Wolff's Law and bone's structural 
adaptations to mechanical usage: an overview 
for clinicians. The Angle Orthodontist. 1994 64 (3): 
175–188 

Moss, ML. The Moss Functional Matrix Theory 
Dental Clinics of North America. 

July, 1975, pp. 431-442. 

Wolff’s Law states that 
compressive 
(Dynamic) load 
increases bone and 
cartilage density, synovial 
consistency and an increased 
load capacity.  The Moss 
Functional Matrix states that 
bone adapts to functional 
demand.  In practice this means 
that healthy joints are 
maintained by enabling a good 
level of movement with strong 
supporting muscles.  Anyone 
who has recovered from a knee 
injury will be aware of the 
importance of strengthening the 
surrounding leg muscles and 
undertaking mobility exercises. 

In my opinion, the TMJ is no 
different. To maintain a healthy 
jaw joint, we should encourage 
freedom of movement and 
strong, coordinated oral muscle

USING YOUR HANDS: 
WHAT DOES A HEALTHY 
OCCLUSION FEEL LIKE?
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function. This approach is 
embedded in the PGO Functional 
model of occlusion.  However, the 
Structural models of occlusion aim 
to ‘relax’ oral muscles (reducing 
their function). They often describe 
the need for anterior tooth contact,
too – which has the potential to 
restrict movement of the condyle.
The Structural model appears to 
contradict Wolff’s Law and the Moss 
Functional Matrix.

How does occlusion affect oral 
muscle function?  The 
Loughborough University Research 
Group have published high quality 
research on the effects of different 
occlusal conditions on the 
contraction of the temporalis and 
masseter muscles.

Reference: Forrester SE, Allen SJ, Presswood RG, 
Toy AC, Pain MT. ‘Neuromuscular function in 
healthy occlusion’ J Oral Rehabil. 2010, 37(9), 
663-669.  
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carried out 1540 
surface EMG 
measurements 
on 23 healthy 
subjects for 6 
different occlusal 
conditions. The subjects were asked 
to clench on wooden tongue 
blades or cotton rolls placed in 
different positions. There were 
several significant findings. The 
most useful for the dentist are: 

1. Contacts of only anterior teeth
reduced the contraction of both
sets of muscles.

2. Contact of posterior teeth on
one side only switched off the
anterior temporalis muscle of
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3. Maximal coordinated muscle
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1. Ask the patient to gently rest
their back teeth together.

2. Place the tips of your Þngers
on the masseter muscles of
both sides.

3. Ask the patient to Þrmly
clench their teeth together
and feel for the masseter
contraction – be aware of the
amount of contraction and
the level of coordination.  In a
healthy occlusion, you will
feel some signiÞcant
contractions on both sides at
the same time.  If
the occlusion is
unbalanced, you
will feel more
contraction on

one side and/or one side 
contract before the other. 

4. Repeat this process for the
anterior temporalis.
Contractions of this large
muscle can often be difÞcult
to detect when there are
anterior tooth contacts.

5. If you are unsure about what
you have felt because the
contractions seem to be very
weak, try the same procedure
with cotton rolls placed over
the posterior teeth on both

sides.  You should 
feel a signiÞcant 
improvement in 
contraction and 
coordination.

YOU CAN FEEL WHEN YOUR PATIENT 
HAS A HEALTHY BITE BY USING THIS 
TECHNIQUE:

Building the Right Bite: Using Your Senses

2522



"8

1. Ask the patient to gently rest
their back teeth together.

2. Place the tips of your Þngers
on the masseter muscles of
both sides.

3. Ask the patient to Þrmly
clench their teeth together
and feel for the masseter
contraction – be aware of the
amount of contraction and
the level of coordination.  In a
healthy occlusion, you will
feel some signiÞcant
contractions on both sides at
the same time.  If
the occlusion is
unbalanced, you
will feel more
contraction on

one side and/or one side 
contract before the other.

4. Repeat this process for the
anterior temporalis.
Contractions of this large
muscle can often be difÞcult
to detect when there are
anterior tooth contacts.

5. If you are unsure about what
you have felt because the
contractions seem to be very
weak, try the same procedure
with cotton rolls placed over
the posterior teeth on both

sides. You should 
feel a signiÞcant 
improvement in 
contraction and 
coordination.

YOU CAN FEEL WHEN YOUR PATIENT 
HAS A HEALTHY BITE BY USING THIS 
TECHNIQUE:

Building the Right Bite: Using Your Senses

The patient will 
often tell you if 
they feel their 
bite is 

uncomfortable, too. They may 
feel their jaw is difÞcult to 
move because their teeth are 
‘locked’. Or one tooth feels 
like it is ‘in the way’.  
Ask them to Þrmly tap and 
rub their back teeth 
together and 
tell you 
what their 
bite feels 
like.  They 
will often 
point out 
a tooth 
with a 
heavy 
occlusal 
contact, or 
one where 
the contact is 
at an angle to 
the long axis of 
the tooth. 
Patients who 

are immediately post-ortho 
may Þnd it difÞcult to feel a 
heavy anterior contact 
because the teeth are still 
mobile.  In these cases, I 
place a Þnger nail onto each 
tooth to test for fremitus 
when they tap their teeth 
together – heavy contacts can 
be detected by excessive 

tooth movement.     
Note that all of my 

occlusal 
assessments 
involve the 
patient using 
force — either 
during 
clenching or 
excursive 
movements. This 
essential 

element is 
often missed 

by those 
dentists 

who follow 
the Structural 

model of occlusion. 

USING YOUR EARS: 
LISTEN TO THE PATIENT
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PART 
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This is the third and final part in the 
series. It will provide some 
guidance on how to create a 
healthy, functional occlusion on 
your patients – how to ‘build the 
right bite’.   

Building The Right Bite: How To Create A Healthy Occlusion
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HOW TO CREATE A 
HEALTHY OCCLUSION
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HOW TO CREATE A
HEALTHY OCCLUSION

This is the third and final eBook 
in the series. It will provide 
some guidance on how to 
create a healthy, functional 
occlusion on your patients – 
how to ‘build the right bite’.

In the first eBook in this series I 
discussed the difference 
between a ‘Structural’ approach 
to occlusion and a ‘Functional’ 
approach – also known as 
Posterior-guided Occlusion 
(PGO). The evidence for the 
Structural approach is based 
on Bonwill’s Big Idea,
and, in my opinion, is 
significantly flawed.

The second eBook 
demonstrated what a healthy 
occlusion looks and feels like 
and offered a simple guide for 
the general dentist to use in 
their own practice. Evidence for 
the PGO or Functional 

approach has been 
provided in parts 1 
and 2 of the series.
This eBook is based 
on my own clinical 

experience of over 35 
years of full-time practice,

regularly reviewing some 
patients’ occlusion and TMJ 
function over decades.

Building The Right Bite: How To Create A Healthy Occlusion

WHAT MAKES UP A HEALTHY 
OCCLUSION ANYWAY?
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THE KEY COMPONENTS OF 
A HEALTHY OCCLUSION
In my experience, the vast 
majority of our dental 
interventions have no 
significant effect on the 
patient’s occlusal health and 
comfort. I have also observed 
that many dentists ignore 
anything but the most horrific 
occlusal situations and wait 
for the patient to complain 
about them. We do not have 
patients queuing at our 
doors with occlusal problems 
following dental treatment, 
so you could argue that this 
approach is reasonable. So 
why have I 

spent many hundreds of 
hours and a lot of money 
learning about occlusion? In 
my opinion, the patients 
(and their dentists) are 
fortunate that the body’s 
ability to adapt (through 
mechanisms such as the 
Moss Functional Matrix 
highlighted in part 2) means 
the TMJ and dentition will 
re-establish healthy occlusal 
contacts over a period of a 
few months. Beyron’s 
research (referenced in part 
1) indicates this is very 
common.

Building The Right Bite: How To Create A Healthy Occlusion
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In my experience, the patient will 
achieve good function and comfort 
when there is: 

1. At least two good posterior
contacts in each quadrant with
a centric stop along the long
axis of the tooth when the
patient firmly taps their teeth
together in MIP (maximum
intercuspation).  The posterior
teeth need to be able to accept
the occlusal load – so heavily
restored teeth may not be the
best candidates.

2. No (or very light)
anterior tooth
contacts when
the patient
firmly taps
their teeth
together in
MIP

3. ‘Freedom-in-
centric’ when
the patient
rubs their teeth

together with force in a circular 
motion. The patient should not 
feel like there are any teeth ‘in 
the way’, preventing the free 
movement. 

4. Canine guidance is not
essential to a healthy occlusion,
in my experience.  However, it
can be helpful to have canine
contact during an excursion to
guide the teeth away from
anterior teeth that are at risk of
fracture (such as those with
edge-bonding or veneers/
crowns); or at periodontal risk.

The canine contact 
should be in 

harmony with the 
balancing-side 
guides on the 
back teeth.  
When restoring 
anterior teeth, it 
is essential to 
avoid creating 

contacts in 
excursions.

PERSONALLY, I LIKE TO EXERCISE MORE DELIBERATE 
CONTROL OVER THE PATIENT’S OCCLUSION, BECAUSE 
THERE ARE SOME OCCASIONS WHEN THE PATIENT WILL 
NOT BE ABLE TO ADAPT.  THIS MAY LEAD TO ANYTHING 
FROM AN EXTRA VISIT TO RESOLVE SOME OCCLUSAL 
DISCOMFORT, TO PRECIPITATION OF SEVERE AND 
DEBILITATING HEAD AND NECK PAIN FOR THE PATIENT.
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The risk of early 
restoration 
failure is likely 
to be much 
higher.  So, it is 
just as important 
to think of the 
palatal morphology 
as it is to consider 
the appearance from 
the buccal view.   

Note that all of my 
occlusal assessments 
involve the patient 
using force - either 
during clenching or 

excursive movements. 
This essential element is 

often missed by those 
dentists who follow the 
Structural model of 
occlusion.

CREATING A HEALTHY OCCLUSION
Here I am assuming that the patient is not exhibiting any signs or 
symptoms of Temporomandibular Dysfunction (TMD) such as head 
and neck pain; locking or painful clicks; excessive periodontal 
instability; or significant difficulties in chewing.  For the vast majority 
of patients, creating a healthy bite generally means reshaping and/or 
repositioning the teeth.  Occasionally you may need to restore or 
replace a tooth. 

1. Reshaping:

a. Reductive equilibration is the most common technique.
In my early years of occlusal dentistry, I have attended (and 

taught) courses which involved full arch occlusal adjustment - 
with centric stops on every tooth.  Today I am more inclined 

to follow Dr Henry Tanner’s approach of very light, very 
selective ‘spot grinding’.  I only adjust the teeth that the 

patient reports are uncomfortable; or where there is 
obvious occlusal stress leading to mobility or a 
high risk of fracture.  Henry Tanner was a leading 
light in the development of minimally invasive 
TMJ therapy and rarely found it necessary to 

reshape more than 2 or 3 teeth. It is important to 

Building The Right Bite: How To Create A Healthy Occlusion

33

 

!5

The risk of early 
restoration 
failure is likely 
to be much 
higher.  So, it is 
just as important 
to think of the 
palatal morphology 
as it is to consider 
the appearance from 
the buccal view.

Note that all of my 
occlusal assessments 
involve the patient 
using force - either 
during clenching or 

excursive movements.
This essential element is 

often missed by those 
dentists who follow the 
Structural model of
occlusion.

CREATING A HEALTHY OCCLUSION
Here I am assuming that the patient is not exhibiting any signs or 
symptoms of Temporomandibular Dysfunction (TMD) such as head 
and neck pain; locking or painful clicks; excessive periodontal 
instability; or significant difficulties in chewing.  For the vast majority 
of patients, creating a healthy bite generally means reshaping and/or 
repositioning the teeth.  Occasionally you may need to restore or 
replace a tooth.

1. Reshaping:

a. Reductive equilibration is the most common technique.
In my early years of occlusal dentistry, I have attended (and 

taught) courses which involved full arch occlusal adjustment - 
with centric stops on every tooth. Today I am more inclined 

to follow Dr Henry Tanner’s approach of very light, very 
selective ‘spot grinding’.  I only adjust the teeth that the 

patient reports are uncomfortable; or where there is 
obvious occlusal stress leading to mobility or a 
high risk of fracture.  Henry Tanner was a leading 
light in the development of minimally invasive 
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reshape more than 2 or 3 teeth. It is important to 
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remember that when you’re adjusting enamel – ‘when it’s gone, 
it’s gone’.  So, if I can’t create a comfortable bite (as reported by 
the patient) within 2 or 3 adjustments, I will take a step back 
and consider another approach or evaluate the occlusal 
adjustments with mounted study models first. This is very 
unusual, however. 

b. Additive equilibration usually involves the bonding of
composite to bring a tooth into occlusal contact.  I use this
minimally invasive technique on the rare occasion that a
posterior open bite will not resolve.

2. Repositioning: Orthodontics with aligners, fixed appliances or a
simple button and elastic at the end of an alignment can move a
tooth into a healthier occlusion.  I finish about 60% of my
Invisalign cases with a Dahl appliance made out the final lower
aligner.  The Dahl appliance is
VERY easy to construct - just
trim the last lower aligner
distal to the lower canines -
all you need is a pair of
scissors.  I often leave an
attachment on the canines
to help keep it in place.
Wear this for 22 hours a day
and the last upper aligner just
at night to retain.  Review the
patient in 8 weeks and you should find the posterior teeth have
come into contact.  I ask them to contact me if they feel their back
teeth coming together sooner and most patients are in touch
within 3-4 weeks. That solves 90+% of my posterior open bite/
heavy anterior contact issues at the end of alignment.

3. Restoration: Very occasionally the addition of a crown or overlay
to a tooth is required to establish a comfortable occlusion.

Building The Right Bite: How To Create A Healthy Occlusion
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4. Replacement: An implant-retained crown,
bridge or denture can also be used to
support a good posterior occlusion.  In my
professional lifetime, the shortened dental
arch with no posterior contact behind the
premolars has become a popular concept.
I have some concerns that the premolar
teeth will not be able to support good TMJ
and oral muscle function into the patient’s old
age. I fear that some part of the system will fail –
the tooth, the periodontium or the TMJ.  However,
I don’t have any clinical experience to support or
refute that view.

I sincerely hope you have found this  eBook helpful in your pursuit of 
greater knowledge and understanding of your clinical practice. I have 
attempted to bring some clarity to the often-confusing world of 
dental occlusion. This has involved shining a light on some of  the

‘black box mythology’ of the Structural 
approach and offering some of the 
evidence for the Posterior-guided 

occlusion (PGO) or Functional 
approach.     

I mainly hope I have empowered 
you to look critically at the patients 
you see every day and evaluate for 
yourself their wide and varied forms 

of occlusion using a functional 
perspective– does this occlusion work 

for this patient? If it does work, what is the 
best way to treat them whilst conforming to 

their present occlusion. If it doesn’t work, what is the 
minimum treatment you need to do to bring the patient 

back to a state of health.

CONCLUSIONS

Building The Right Bite: How To Create A Healthy Occlusion
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minimum treatment you need to do to bring the patient 

back to a state of health.
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4. Replacement: An implant-retained crown,
bridge or denture can also be used to
support a good posterior occlusion.  In my
professional lifetime, the shortened dental
arch with no posterior contact behind the
premolars has become a popular concept.
I have some concerns that the premolar
teeth will not be able to support good TMJ
and oral muscle function into the patient’s old
age. I fear that some part of the system will fail –
the tooth, the periodontium or the TMJ.  However,
I don’t have any clinical experience to support or
refute that view.

I sincerely hope you have found this 3-part series of eBooks helpful in 
your pursuit of greater knowledge and understanding of your clinical 
practice. I have attempted to bring some clarity to the often-confusing 
world of dental occlusion. This has involved shining a light on some of
the ‘black box mythology’ of the Structural 

approach and offering some of the 
evidence for the Posterior-guided 

occlusion (PGO) or Functional 
approach.

I mainly hope I have empowered 
you to look critically at the patients 
you see every day and evaluate for 
yourself their wide and varied forms 

of occlusion using a functional 
perspective– does this occlusion work 

for this patient? If it does work, what is the 
best way to treat them whilst conforming to 

their present occlusion. If it doesn’t work, what is the 
minimum treatment you need to do to bring the patient 

back to a state of health.

CONCLUSIONS

Building The Right Bite: How To Create A Healthy Occlusion

Connect with me on Facebook, LinkedIn, Instagram and Twitter
for more insights into (among other things) occlusion, Invisalign
and ‘A Life in Dentistry’ - I would love to hear from you!

Andy Toy
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Dr. Andy Toy qualified as a dentist in 1980 from University of 
Bristol. Since that time, Andy has made himself a devoted 
student of occlusion.  He attended his first course on occlusion 
in 1982 with Dr. Jim Orr and Dr. Roy Higson (who later 
founded the British Society of Occlusal Studies – ‘BSOS’). Andy 
attended the L.D.Pankey Institute (USA) later that year and has 
since completed all of their Continuum Series, joined their 
Teaching Faculty and has had a spell on their Advisory Board. 

Andy became interested in the quality of clinical evidence whilst teaching Research 
Methodology on the Clinical Education Masters course for University of Nottingham 
– a post he held for 10 years.  He also attended the Centre for Evidence-Based 
Dentistry at the University of Oxford in 2002.  These experiences led him to critically 
evaluate the evidence behind his beloved topic of occlusion and he found it 
seriously wanting! It would appear that there was very little evidence for the 
accepted models of occlusion, other than an Expert’s opinion. Did occlusion really 
matter?  He couldn’t deny his 20 years of clinical experience that ‘correct’ occlusion 
was an important aspect of dental care. 
On a BSOS Study Trip to the Parker Mahan Facial Pain Clinic at University of Florida in 
2003, Andy met Dr. Ron Presswood DDS.  Ron described a model of occlusion 
called ‘PGO’ (posterior-guided occlusion). PGO appeared to contradict many of the 
principles that Andy had spent hundreds of hours studying over the previous 20 
years.  It would have been easy to dismiss Ron as just another Occlusion Guru, but 
Ron had already gathered a considerable amount of high quality scientific evidence 
to back up his claims.  So Andy felt he had to take him seriously and invited Ron to 
come to run regular study clubs at his practice in Loughborough, UK, so that he 
could gain a deeper understanding of the principles and practice of PGO. 
During this period, Ron and Andy became part of a research group at the world-
renowned School of Sport and Exercise Science at Loughborough University.  The 
group has published a number of peer-reviewed papers around dental occlusion 
and oral-muscle function. The group also created a revolutionary full-denture system 
called CQR (www.cqrdentures.com) and the world’s first articulator to replicate 
natural, non-linear condylar function (‘The Condor’).  
Andy has successfully applied the principles of PGO to his own Invisalign practice of 
over 700 patients, with many of them reviewed over 5+ years. The patients continue 
to function happily in comfort with their new smiles and no long term side-effects. 

Dr. Andy Toy | MMedSci BDS MFGDPn(UK)
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Dr. Ron Presswood qualified as a dentist in Houston from 
The University of Texas Health Science Center. Whilst 
teaching and studying in the 1980s with Dr. Parker E. 
Mahan, Univ. of Florida and Dr. Henry M. Tanner, USC and 
Univ. of Utah, it became clear that the ‘Structural’ 
description of occlusion that was current at the time did not 
adequately describe the neuro-muscular and musculo-
skeletal dynamics of human occlusal function they were 
observing in their clinical practices.  Ron embarked on reviewing and gathering 
evidence for an alternative perspective, based on a ‘Functional’ approach to occlusion.

Between 1988 and 1993 Ron studied over 2000 papers related to surface electro-
myograph (SEMG) studies  - a relatively new discipline at the time.  He also reviewed 
all major text-books available on dental occlusion. In 1993, Ron undertook his own 
SEMG studies combined with clinical observations of over 100 dentists.  He found 
that all the subjects had ‘non-working’ or ‘balancing’ side occlusal contacts on 
posterior teeth when they chewed in FUNCTION.   
In the mid 1990s, Ron undertook a photographic study of over 500 dry skulls 
looking at the Zola’s tubercle in the Glenoid fossa. Zola’s tubercle can be regarded as 
the area which articulates with the condyle during function. He found significant 
asymmetry between left and right sides in every case.  Subsequently, a random 
selection of 12 skulls of various sizes was scanned to determine if there was a 
relationship between what was suggested to be functioning surfaces of the teeth 
(occlusal contacts on the non-working surfaces of the posterior teeth) and the 
functioning surface of the TMJ – Zola’s tubercle.  A relationship was found and can 
be described by a mathematical equation indicating the paths of motion are non-
linear and asymmetric form.  This mathematical equation applies to all sizes of skull 
and is the strongest piece of evidence for the functionally-driven PGO model of 
occlusion.  
In the early 2000s Ron made 7 trips to the Anthropology Faculty of Adelaide 
University Dental School, where they have the world’s largest continuous study of 
human growth and development. Radiographs and accurate study models of over 
1000 individuals demonstrate that nearly all of them have well-aligned adult 
dentition by the age of 14 and also some occlusal wear, probably as a result of their 
diet. Some occlusal wear is regarded as beneficial for good TMJ function.  
In the mid-2000s Ron became part of a research team at the world-renowned 
School of Sport and Exercise Science at Loughborough University with Dr.  Andy Toy. 
The team have performed over 6000 SEMG tests on the major muscles of 
mastication in 64 individuals- more than any other team in the world to date. Their 
work has been published in the Journal of Oral Rehabilitation.

Dr. Ron Presswood | DDS RDT
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