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Foreword

Occlusion is one of the most confusing topics in dentistry. It has been 

taught over the last three-quarters of a century almost like religion. 

There is a “right way,” which is the way the person teaching it describes 

it, and then the “wrong way”—anything other than what is being taught.

The good news is that the rigidity of some of the early approaches to 

occlusion have weakened. Research has shed light on the relationship 

of the occlusion to joints, muscles, and parafunctional activity. The chal-

lenge becomes how to now identify what is factual about occlusion and 

how that knowledge will influence patient care.

Dr Michael Radu has been practicing dentistry for over 40 years and 

has lived through the dilemmas created from the beliefs about occlusion. 

He is also a consummate student, who has exposed himself to varied 

beliefs by studying occlusion with several different individuals.

Dr Radu is also an excellent thinker. In this book, Practical Applications 

in Dental Occlusion, he recognizes that there are many facets to under-

standing and working with occlusion. It is, as he states, “a multifactorial 

topic.”

His goals for the reader are to make occlusion practical and manage-

able, understanding that an appropriate occlusal therapy for some 

patients is not applicable to all patients. He accomplishes this master-

fully by walking the reader through each facet of thinking about occlusion 

and then by evaluating how that thought process would alter the clinical 

treatment of the occlusion.
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Along with practical language, the book contains illustrations that 

clarify the concepts being written about to make it easier for the reader 

to visualize what is being discussed, be they the relationship of the occlu-

sion to the joints or the relationship between the teeth themselves in the 

different positions of the maxilla and mandible.

I am confident that if you read this book and allow yourself time to 

analyze what Dr Radu is describing, your understanding of occlusion 

will increase significantly, as will your competence and confidence in 

analyzing and managing occlusion for your patients.

Frank Spear, dds, msd
Founder, Spear Education

Scottsdale, Arizona

Affiliate Professor

University of Washington School of Dentistry

Seattle, Washington
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Occlusion is often boiled down to the “tap, tap, and grind” of artic-
ulating paper marks we perform daily as practicing dentists. Our 

appointments each day are littered with fillings, single crowns, bridges, 
or more extensive fixed prosthodontics work. And for 90% of those 
appointments, we are able to ignore occlusion entirely until it’s time to 
get out the articulating paper at the end of the appointment. Tap, tap, and 
grind. Drill the red marks. “How does that feel?” Tap, tap, and grind. Drill 
the red marks. “Don’t worry; you’re still numb and you’ll get used to it.” 
There is inherent adaptability in the stomatognathic system, which helps 
us even when we don’t quite understand how to perfect the occlusion.

After all, 90% of the time, we can reduce the concept of occlusion into 
a consideration of the patient’s current bite. We just have to adapt our 
treatment to that. But for the other 10% of the time, this approach will 
get us into big trouble. Sometimes the patient’s current bite won’t let us 
complete our treatment, at least not successfully in the long term. But 
if you don’t know how to set up occlusion outside the patient’s existing 
bite, what are you supposed to do? 

Unfortunately, “occlusion equals confusion” is the catchphrase 
frequently repeated among dental students, and that attitude carries 
over into clinical practice. But occlusion doesn’t have to be confusing. 
Not really. Not if you’re taught how to understand and manipulate it. And 
that’s where this book comes in—to teach you a simplified concept of 
occlusion that can help you perform predictable and successful treat-
ment and avoid costly mistakes. 

The book is divided into two parts:

•	 Part 1 outlines guiding principles and a simplified model of occlusion. 
•	 Part 2 features specific situations you will come across as you diagnose, 

treatment plan, and treat your patients’ cases. 

A supplementary Notes section at the end adds a layer of theory and 
addresses the “yes, but there is more to it” concern.

Preface
Personally, I’m always ready to learn, 

although I do not always like being taught. 
– Winston Churchill
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My quest is to approach occlusion as a biologic system, uncover govern-
ing principles, and create order in a world of confusion. Occlusion doesn’t 
have laws, models, and formulas like those found in mathematics and 
physics, but I draw from great thinkers like Pankey, Dawson, Spear, and 
Slavicek to provide you with simplified protocols you can adapt to your 
preferences. Let’s ditch the indoctrination and controversy that plague 
our profession and focus on what we can achieve when we think well. 

Patients come to us for many reasons. Sometimes it’s clear what is 
needed, like a filling, while other times there is pain that we need to figure 
out and manage—or everything is broken down. Sometimes patients 
just want their teeth to look different. In all of these scenarios, we need 
to decide whether to keep the existing bite—the status quo—or change 
it. Most of the time we can help our patients without changing the bite. 
Sometimes we should change it, but we choose not to because it seems 
easier. And sometimes it is clear we need to change it. But do we let the 
patient determine the maxillomandibular position (ie, show us where 
they feel comfortable), or do we apply scientific principles to find the 
physiologic maxillomandibular relationship? At the end of the day, we 
need to answer three questions: 

1.	 Do we keep or change the bite?

2.	 How do we change it if we need to?

3.	 How do we record the new maxillomandibular position for the lab?

This book will empower you to answer all these questions, every time. 
After reading this book, you will understand occlusion techniques using 
analog and digital workflows, including the following concepts: 

•	 How to analyze occlusion 
•	 How to decide to keep the existing bite or change it 
•	 How to find the physiologic mandibular position when you need a new 

one
•	 How to record the new mandibular position for the lab 
•	 How to integrate occlusion into your treatment plans 

I hope this book helps to clear the muddy waters of occlusion and 
leaves you feeling confident and emboldened to treat your patients.
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Why Do We  
Need Occlusion?

Occlusion seems complicated because it is a system with multiple 

parts, and our brains struggle to conceptualize and understand 

complex systems. As scientists, we want to understand the big picture 

of the whole concept, but as practicing dentists we need to figure out the 

details and identify an algorithm of steps to follow. This tension between 

the big picture and the details reflects how the right and left sides of 

our brain function,1 and solutions to particular problems are only found 

when we get both sides working and integrate the details back into the 

big picture.

Occlusion: A Multifactorial Topic

Occlusion is a complex concept influenced by many problematic factors, 

as illustrated in Fig 1-1 and described in the following sections. This book 

acknowledges the problems and offers real solutions.

Fig 1-1 Mind map of occlusion.

The model

The laws

The physics

The languages

The anatomy

Occlusion:  
a multifactorial topic

The psychology
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Why Do We Need Occlusion?1

The psychology of occlusion

  PROBLEM:   Our minds drive our behavior; essentially we become what 

we think about.2 We fear the unknown, and occlusion is one of those 

topics dentists struggle to grasp fully. We learn about it in dental school, 

but we’re still hazy on it when we graduate, and we’re able to avoid it 

in practice by following certain rules: (1) don’t change it; (2) if it’s not 

broken, don’t fix it; and (3) the patient will get used to it. But sometimes 

we actually do need to change it, we have to fix it before it breaks further, 

and some patients don’t get used to it. 

  SOLUTION:   This book presents protocols to combat the fear of the 

unknown. 

The languages of occlusion

   PROBLEM:    Occlusion means different things to different fields of dentistry. 

In restorative and prosthetic dentistry, we change the tabletops of teeth 

to make them fit precisely together. In orthodontics, we move teeth to 

make them fit together, with some settling and adaptation. In maxillo-

facial surgery, we move jaws and alter joints to make the teeth fit again, 

often with some orthodontics or restorative dentistry along the way. In 

operative dentistry, we keep the existing occlusion and make sure that we 

don’t change it inadvertently. In periodontics, we usually keep the existing 

occlusion or perfect it to reduce the forces applied to certain teeth. In 

orofacial pain, we try to alter the occlusal patterns using an oral appliance.

Our terminology is at times a problem. Some terms are the same, some 

are different, some terms mean different things to different specialties, and 

some terms are dated but still being used in one specialty but not another. 

We speak different languages, and sometimes we need an interpreter.

  SOLUTION:   This book simplifies the terminology and seeks common 

denominators (see Note B).
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Occlusion: A Multifactorial Topic

The anatomy of occlusion

  PROBLEM:   Occlusion is a structured system with its own anatomy and 

internal workings. We need to understand how the system works to iden-

tify practical workflows for adjusting or recreating a patient’s bite, but 

oftentimes this understanding is lacking. When we realize that occlusion 

is a structured system with commonalities and differences in individuals, 

we can better manage our clinical cases.

  SOLUTION:   This book shows how the system works and how to use it 

in practice.

The physics of occlusion

  PROBLEM:   We went to school to become doctors of dentistry. As such, 

we had to learn about the anatomy, biology, and neurophysiology of 

the human body, particularly the stomatognathic system. Once we had 

the scientific knowledge down, we had to learn how to use our hands 

to accomplish the fabrication and procedural work of dentistry. But 

dentistry is more than life sciences and art. As much as we want to solve 

medical issues for our patients, we need to acknowledge that biome-

chanics and physics have a huge role to play in our patient’s mouths, 

especially when it comes to occlusion. And many of us did not become 

dentists to practice physics, so we have to learn it.

  SOLUTION:   This book presents a formula for occlusion that simplifies, 

quantifies, and creates a model to aid understanding of complex issues.
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Why Do We Need Occlusion?1

The laws of occlusion

  PROBLEM:   Occlusion has general laws and rules such as stability and  

adaptability, and the laws of physics also come into play when discussing 

occlusion. We need to work within these laws and stop trying to explain 

things superficially. For example, “the patient cannot tolerate a change 

in occlusion because of the personal stress” is an opinion, not a fact 

based on any scientific laws. A good occlusion must be stable—that is, it 

must be able to withstand the forces it is subjected to. We should never 

assume stability, but we often do.

  SOLUTION:   This book explains the laws of occlusion responsible for 

success in treatment and discusses the factors that influence stability. 

It presents checklists and protocols to ensure practical application of 

these principles.

The model of occlusion

  PROBLEM:   Any concept or system, no matter how complex, becomes 

more clear and understandable when we have a model to visualize it. 

Occlusion can be visualized as several models: a horizontal door, a tripod, 

a multilegged chair, or a mathematical formula containing its defining 

parts. But everyone thinks differently and processes information differ-

ently, so you need to find a model that works for you.

  SOLUTION:   This book presents all these models and suggests a few 

thought experiments to guide the reader in understanding.
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Why Do We Need to Understand Occlusion?

Why Do We Need to Understand Occlusion?

There are three main reasons why we need to understand occlusion3 

(see Note A): 

1.	 To decide which occlusion we should work in 

2.	 To record it for the laboratory 

3.	 To manage all the forces at play

First, we need to decide if we can work in the patient’s existing occlusion 

or if we need to change it. In some cases there is no occlusion at all and 

we need to decide how to create one.

Second, we need to record and transmit the clinical situation (the 

“bite”) to the laboratory so they can accurately fabricate the prosthetic 

pieces.

Third, we need to manage the forces applied to the existing teeth or 

newly created restorations to ensure stability and longevity. Occlusion 

is all about forces applied to teeth and other structures, and excessive 

forces are a potential pathogenic factor. In designing or maintaining the 

existing occlusion, we cannot forget about germs and the role they play 

in dentistry. We always need to prevent the overgrowth of bacteria by 

facilitating adequate hygiene access. Daily dentistry is really a study in 

germs and forces.
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Why Do We Need Occlusion?1

What Dentists Really Need

As dentists, we want to be able to apply consistent techniques and know 

exactly what to do in all clinical situations (Fig 1-2). That starts with the 

occlusal examination, diagnosis, and treatment planning and continues 

with the recording of the occlusion for the lab. In many branches of medi-

cine, protocols have become the 

norm. They do not constrain the 

clinician to a set sequence but 

rather remind the clinician of 

the steps to be taken. Check-

lists are especially helpful in this 

regard.4–6 In this book, a proto-

col or technique is presented for 

Fig 1-2 Mind map of the wants and needs of dentists regarding occlusion.

How to take  
occlusal 
records

How to avoid 
problems when 

changing the 
occlusion

How to make 
accurate  
records

How to 
know if 

a case is 
difficult

Protocols 
for each  

of the 
wants

How to 
manage all 

cases

What do dentists  
want to know  

about occlusion?

What do dentists  
need to know  

about occlusion?

Note: In this book, a protocol or tech-
nique is presented for every aspect of 
occlusion a dentist is responsible for. 
Because we cannot easily measure if we 
got the right bite, we need to apply step-
by-step protocols to achieve the desired 
result.
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References

every aspect of occlusion a dentist is responsible for. These protocols 

help achieve consistency in the clinical steps to be taken and keep the 

focus on the desired goal—a healthy and stable bite. Because we cannot 

easily measure if we got the right bite, we need to apply step-by-step 

protocols to achieve the desired result.

Conclusion: An Analogy

I love to cook, and I love occlusion. Both are creative processes that rely 

on seeing the end result, following the recipe, making changes if needed, 

and fine tuning the result. Also, both get better with experience; the more 

you cook, the better your food tastes, and the more you practice occlu-

sion, the better your patient outcomes. Experience means applying the 

process judiciously, not cutting corners, following the recipe but knowing 

when to change it slightly, and learning to correct mistakes to achieve 

the best end result possible. 
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Facebow registration, 149–150, 149f–150f
Facial scanners, 150
Force, 5
Formula, 18–22, 25, 46, 75
Fossae, 10f–11f
Full wax occlusal rim, 84

G
Grinding, 121

H
Hard stops, 81, 81f
Hard wax, 83f
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I
IC. See Intercuspation.
Imaging software, 46, 47f
Implant(s)

analog techniques, 97f–98f, 97–101
completely edentulous cases with

envelope of function recording in, 
142–145, 142f–145f

interocclusal registration for, 96–108, 
96f–108f

interocclusal registration for, 70, 71f
Incisal point, 20
Intaglio surface of occlusal record, 99f, 

145f
Interarch relationship

analog technique for, 112, 112f
changing of

occlusal devices for, 109–113, 
110f–113f

for treatment planning, 114
digital technique for, 113, 113f

Intercuspal position. See Intercuspation.
Intercuspation

existing, 20, 22, 70. See also Existing 
occlusion.

mandibular position and, 9–10, 10f, 17, 
26

in occlusion formula, 19, 25
Interocclusal registration

analog techniques for, 157–158, 158t
description of, 20, 30–31
for existing occlusion, 29, 57–73
goal of, 57
implant restoration, 70, 71f
mandible in

reference points for, 31
stability of, 31, 33

multiple-tooth preparation, 59f, 64–66, 
65f, 67f

for new occlusion
analog technique, 82, 82f
in completely edentulous cases, 

80–86, 80f–86f
digital technique, 83–84, 83f–84f
in edentulous mandible opposing a 

dentate maxilla, 84
in edentulous maxilla and mandible, 

84–85, 85f
indications for, 79b
mind map of, 75f
principles, 76
questions regarding, 95
tooth preparation in one or both 

arches, 87–95, 87f–95f
workflow for, 77–79, 78f, 79b

principles of, 30–32

recordable position, 30
single-tooth preparation, 58–63, 59f, 

61f
terminal tooth preparation, 67–69, 68f

Intraoral scanner
for interocclusal registration

multiple-tooth preparation, 67f
single-tooth preparation, 62, 63f

for relative position of arches, 105f
IOS. See Intraoral scanner.

J
Jaw-tracking devices, 150
“Joint-based occlusion,” 10

L
Laboratory communication

digital, 158
envelope of function, 144
facebow registration, 149–150, 

149f–150f
modalities of, 151
of occlusion, 149–150, 149f–150f
protocols, 152–153
techniques for, 30

Laterotrusion, 122
Leaf gauge, 40, 41f, 86f, 111, 118
Limited occlusal adjustment, 122, 123f
Lingual hard stop, 81

M
Mandible

edentulous, with implants, 96f
instability of, 69
occlusal rim of, 85f
reference points for, 31
as tripod, 11f, 11–12, 18, 31

Mandibular arch, digital scan of, 89f
Mandibular incisal point, 78f
Mandibular position

anterior reference position for, 20
in centric relation, 114f
changing of, 49, 50f
components of, 19f
condylar position and, 10, 10f
definition of, 17f
determinants of, 76
formula for, 76
intercuspation and, 9–10, 10f, 17, 26
measurement of, 20
occlusion and, 13, 18–19
in occlusion formula, 25
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Index

recording of
mediums for, 32
three-legged landmark system for, 31
wax bite rim for, 32

stability of, 13, 31
static, 79

Mandibular teeth, new occlusion in, 92
Masseter muscle, 38, 39f
Maxilla

edentulous, 84–85, 85f
occlusal rim of, 85f

Maxillary teeth, new occlusion in, 92
Maxillomandibular relationship

description of, 42
for interocclusal registration of single-

tooth preparation, 58
stability of, 64–65, 65f

Maximal intercuspal position. See also 
Intercuspation.

changing of, 52, 53f
condylar position and, 42
new, creation of, 50f
single-tooth preparation in, 58
temporomandibular joint loading in, 40
treatment planning and, 48

Mental model, 13–14, 14f
Micrometer, 100, 100f
Middle temporalis muscle, 38
MMR. See Maxillomandibular relationship.
Models

hand-articulation of, 72
mounted study, 42–43, 44f

Mounted study models, 42–43, 44f
MP. See Mandibular position.
Multiple-tooth preparation

envelope of function recording in, 135
interocclusal registration for, 64–66, 

65f, 67f
Muscle palpation, 38, 39f

N
New occlusion, interocclusal registration 

for
analog technique, 82, 82f
in completely edentulous cases, 

80–86, 80f–86f
digital technique, 83–84, 83f–84f
in edentulous mandible opposing a 

dentate maxilla, 84
in edentulous maxilla and mandible, 

84–85, 85f
indications for, 79b
mind map of, 75f
principles, 76

questions regarding, 95
tooth preparation in one or both arches, 

87–95, 87f–95f
workflow for, 77–79, 78f, 79b

“No problem” bite, 25–26

O
Occlusal adjustment

complete, 124–127, 127f, 128b
limited, 122, 123f
patient positioning for, 127

Occlusal contacts, 123f
Occlusal design, 52
Occlusal devices

definition of, 109
fabrication of, 110f
interarch relationship changed with, 

109–113, 110f–113f
Occlusal rims, 82, 83f, 84, 85f, 99
Occlusal stabilizing wafer, 93–94, 93f–94f
Occlusal stop, 69
Occlusion

anatomy of, 3
communication of, 149–150
components of, 9–10, 17, 37f
dentist’s understanding of, 6–7
dynamic, 19, 133
equilibration of. See Equilibration of 

occlusion.
examination of, 36
facebow registration of, 149–150, 

149f–150f
languages of, 2
laws of, 4
mandibular position in, 13, 18–19
mental model of, 13–14, 14f
mind map of, 1f
model of, 4
physics of, 3
principles of, 9–13
psychology of, 2
reasons for understanding, 5
vertical dimension of. See Vertical 

dimension of occlusion.
Occlusion formula, 18–22, 25, 46, 75, 80, 

110, 121
Operative dentistry, 2

P
Palpation of muscles, 38, 39f
Panoramic radiograph, 40
Patient classification, 36
Photogrammetry, 143–144
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Polyvinyl siloxane bite occlusal record
for edentulous maxilla and mandible, 

84, 85f
for multiple-tooth preparation, 66, 67f
for single-tooth preparation, 60, 61f
for tooth preparation in one or both 

arches, 88, 88f
“Problem bite,” 26, 75
Protocols, 6–7, 152–153
Protrusion, 122
Provisional denture, 142–143
Provisional shells, 139f
Putty indexes, 138, 138f

R
Reference denture, 97
Reorganized occlusion, 26. See New 

occlusion.
Reshaping, 122, 123f

S
Screening examination, 36–44, 37f–44f
Single-tooth preparation

envelope of function recording in, 135
interocclusal registration for, 58–63, 

59f, 61f
Smile design, 52
Snap-on complete denture, 106–108, 

106f–108f
Stability, of mandibular position, 13

T
Technician

dentist and, 147
role of, 148

Teeth. See also specific teeth.
interocclusal relationship of, 40–42
mobility of, 41
wear of, 41, 45

Tooth preparation in one or both arches
analog technique, 88, 88f
digital technique, 89–90, 89f–90f
envelope of function recording in, 

136–141, 137f–138f
new occlusal in, interocclusal 

registration for, 87–95, 87f–95f
occlusal considerations, 87

Temporomandibular joint
clicking of, 54
loading of, 38, 40, 41f
palpation of, 38, 39f

Terminal tooth preparation
equilibration of occlusion, 69
interocclusal registration for, 67–69, 

68f
“vanishing space,” 67, 68f, 70, 73

3D coded abutments, 143, 143f
Titanium abutments, 97, 97f
Treatment planning

changing of interarch relationship for, 
114

clinical example of, 49–50, 49f–50f
clinical guideline relating, 48, 48f
description of, 45–46
imaging software used in, 46, 47f
mind map of, 35f
for occlusion, 48, 48f
principles of, 46, 47f
techniques for, 29
what to avoid in, 45–46

Triad occlusal rim, 83, 99
Trial equilibration, 124, 124f
TRIOS 3 software, 90, 91f, 113f
“Triple tray,” 72
Tripod of vertical support, 12
Tripodic interocclusal registration, 77, 77f

V
Vacuum-formed device, 98, 98f
“Vanishing space,” 67, 68f, 70, 73
VDO. See Vertical dimension of occlusion.
Verification jig, 100, 100f–101f
Vertical dimension of occlusion

anterior reference point and, 46, 49
centric relation at, 83, 90, 93
changing of, 49, 50f, 52, 53f
composite stop for establishing, 86f, 

89, 103f
crowns on anterior teeth for increasing, 

95
description of, 18
digital centric relation recording of, 91f
facebow for articulation of, 149
increasing of, 47f, 86
leaf gauge for establishing, 86f
measurement of, 103f

W
Workflow, 29
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