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Preface
This book sets out to establish some new concepts and philosophies in temporomandibular disorder (TMD) learning. It contains a series of everyday situations that will be encountered in practice. The answers are there but it is up to
the reader to find them!
Learning is a dynamic process and those who are involved actively will gain
more than passive recipients of knowledge. Problem- or enquiry-based learning
should provoke thought and arouse readers’ curiosity, motivating them to learn
and guiding them into creative thinking. Giving readers a real-life clinical scenario will structure their thoughts, increasing the effectiveness of information
delivery and lead to a logical conclusion.
The case histories are stand alone, and each should contain sufficient information for the reader to reach the correct diagnosis and formulate a correct
treatment plan that is in the patient’s best interests.
There will inevitably be some repetition in the text especially in relation to
the chapters on anatomy, function, pathology, classification and clinical examination. This is because we did not want the reader to have to constantly crossrefer to earlier chapters when reading the case histories. Although there will be
some duplication, the case histories will introduce new facts of specific relevance to that situation. We hope that this will meet students’ demands because
the earlier chapters which are for information can be applied in the later case
studies.
There is a unique link to an online interactive quiz (www.wiley.com/go/gray).
This quiz aims not only to test your knowledge of TMD but also to make
reading this book more enjoyable, stimulating and productive.
We have provided a further reading list of relevant evidence-based articles
which, as far as possible, are either from systematic reviews or randomised
controlled trials published in evidence-based dentistry journals. Therefore they
provide the most up-to-date information.
The final chapters are practical guides of how to make splints and samples
of patient information sheets that can be used as templates. We hope therefore
that we have addressed not only WHY but also HOW.

Acknowledgements
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Journal in reproducing the annotated images, and Dr Paul Rea and Caroline
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Chapter 1

About the Book

About temporomandibular disorders: what is a ‘TMD’?
The term ‘temporomandibular disorders’ (TMD) covers a constellation of conditions. There have been many attempts to categorise these conditions but all
have shortfalls. Some classify by anatomy, some by aetiology and some by
frequency of presentation. We should be aware, however, that there is considerable overlap in any classification system because these are often not clinically
appropriate. No one system, therefore, satisfies all the criteria.
Temporomandibular disorders affect the articulatory system, consisting of
the temporomandibular joints, mandibular muscles and the occlusion.
Any factor that has an effect on one part of the system is likely to influence
other parts of the system, so it is important to avoid tunnel vision when considering possible signs and symptoms of a TMD.
As a dentist in practice you will inevitably encounter patients with symptoms
of a TMD, who may present with facial pain, earache, toothache, jaw joint
sounds or limited movement.
It is estimated that between 50% and 70% of the population will at some
stage in their life exhibit some sign of a TMD. This may be subclinical and the
patient might not relate the signs to a jaw problem.
In about 20%, these signs will develop into symptoms, which implies that
the patient will take notice of hitherto ignored signs, and about 5% of the
population will seek treatment. This will happen if the symptoms become
intrusive in day-to-day life. It is important for you, as a dentist, to identify these
patients and recognise their particular needs and treatment requirements.
The patient may attend complaining of toothache because their natural
assumption would be that a tooth was causing the problem, but your role as
a clinician is to diagnose the actual cause of the symptoms.
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A patient presenting with a TMD may have symptoms, in any combination,
which might include preauricular or facial pain, restriction or alteration of the
range of mandibular movement, muscle pain that is worse with function, localised jaw joint pain, jaw joint sounds such as clicking or crepitation, unexplained
tooth sensitivity, tooth or restoration fracture, and chronic daily headache. You
must be able to diagnose what is and what is not appropriate for you to treat.

About the book

i

In modern dental schools, there is a shift from traditional teaching to more
interactive methods. In classical didactic textbooks, readers are frequently seen
as passive recipients of information, without any engagement in the learning
process. Problem-based learning increases the effectiveness of delivering information and makes learning a more memorable experience for the reader.
A green flag denotes a positive pathway and suggests that the reader should
follow this train of thought.
A red flag signals caution and suggests that the reader should think hard
about this aspect of diagnosis, investigation or treatment.
The ‘information’ symbol indicates a passage of text that imparts fact(s) that
should be remembered.
Assessment of knowledge is by a link to online self-assessment multiplechoice questions, which are marked correct or incorrect, and by short answer
questions at the end of the book to which answers are not given because the
reader needs to research the topic in the text.

Chapter 2: Clinical aspects of anatomy, function, pathology and classification
This chapter deals with the need for a basic understanding of the normal
anatomy, physiology and pathology of the temporomandibular joint and mandibular muscles, which is essential not only for an understanding of the disease
processes involved in TMDs but also for an appreciation of treatment objectives.

Chapter 3: Articulatory system examination
This chapter discusses clinical examination and is indispensable! It outlines an
easy yet comprehensive examination routine that should be employed for all
your patients, not just those with a TMD.

Chapter 4: I’ve got ‘TMJ’
This chapter illustrates a classic history of a common TMD in a patient who
thinks that she knows best. This highlights the importance of critical evaluation
of the information (baggage) that a patient might bring to the consultation.

About the Book 3

Chapter 5: I’ve got a clicking joint
This represents the most common condition about which you will be asked.
Does a click need treatment? This raises your awareness of the need for treatment and the different treatment options for a commonplace complaint.

Chapter 6: I’ve got a locking joint
Joint locking can be acute or long standing. Intervention is often necessary, but
how and when? The various options are discussed, as is their practical relevance. We explore the range of options from ‘doing nothing’ to ‘surgery’.

Chapter 7: I’ve got a grating joint
Degenerative joint disease in the temporomandibular joint is very different from
disease in the hip. Nature has a part to play but we can intervene to make life
more tolerable for the person with the condition. Learn about the cyclical
nature of this condition and its ramifications.

Chapter 8: You’ve changed my bite
The possibility of introducing iatrogenic changes to a patient’s bite is quite real
and can have immediate consequences. Avoidance of the problem is the best
approach but to do this you must be aware of the potential pitfalls in restorative care.

Chapter 9: I’ve got pain in my face
Differential diagnosis is often a complex procedure but must not be avoided.
You must avoid tunnel vision and keep an open mind about a patient’s complaint no matter how badly explained or difficult to follow. Facial pain is a
minefield of potential diagnoses and must be approached logically.

Chapter 10: I’ve got a dislocated jaw
Although true dislocation is rare, immediate action gives your patient (and you)
the best chance of resolving the problem. Learn how to differentiate dislocation
from other conditions and how to manage the acute case.

Chapter 11: My teeth are worn
Management of tooth surface loss is a complex treatment but some straightforward rules will help in diagnosis of the cause, monitoring of the situation
and its management.

4
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Chapter 12: I’ve got a headache
Headache is a very complex condition even to diagnose. The relationship of
headache to TMD is explored, as is the role of the dentist in treating patients
whose primary complaint is headache.

Chapter 13: I’ve got whiplash
Nowadays litigation, especially in relation to road traffic accidents, is commonplace. TMD can be caused by a ‘whiplash-type’ injury. Make sure that
your examination of such a patient is comprehensive and that you are able to
produce the necessary records on demand. Be aware that a TMD can become
apparent immediately after an accident as well as becoming evident some time
later.

Chapter 14: What’s of use to me in practice?
You must be aware of what is available and useful in general practice. There
is little point in a costly treatment plan being developed if the patient cannot
afford it. Similarly provision of a splint that you know your patient will not
wear is pointless. This gives guidelines towards accessing the best treatment for
your patient and when to employ it.

Chapter 15: You and the lawyer
Litigation is never too far away! Although you should not practise ‘litigation
dentistry’ because this is not in your patient’s best interests, you should be
aware of the common pitfalls. Above all else maintain good records and good
communication, and do not over-reach your abilities.

Chapter 16: The referral letter
A good referral letter is of great help to the specialist. A poor referral letter is
a waste of everyone’s time and can, on occasion, be embarrassing for all.

Chapter 17: How to make a splint
This is a ‘how-to-do’ chapter. It is important for you to know what the technician does from impression taking to delivering the splint back to you ready for
insertion and fitting. The patient will often ask about this and appreciate an
explanation.

About the Book 5

Chapter 18: Patient information
This chapter contains general patient information, in template form, that you
might like to use for imparting patient advice when appropriate.

Chapter 19: Glossary of terms
This is more of a dictionary of terms than merely a glossary of terms used in
this book. This provides the reader with a ‘TMD and occlusion’ dictionary.
This chapter identifies the relevant terms from the glossary of prosthodontic
terms published regularly in the Journal of Prosthetic Dentistry. Additional
terms are added from the book A Clinical Guide to Temporomandibular
Disorders, BDJ Publications, 1997.

Chapter 20: Short answer questions
This chapter includes short answer questions for the reader to practise. The
knowledge gained from reading this book will enable the reader to answer these
questions effectively.
There is a unique link to an online interactive multiple-choice question (MCQ)
site at www.wiley.com/go/gray. This quiz aims to test your knowledge of TMD
and to make reading this book more enjoyable, stimulating and productive.

Chapter 2

Clinical Aspects of Anatomy,
Function, Pathology and
Classification
The joint anatomy, histology, structure, capsule, synovial membrane
and fluid, ligaments

i

i

The articulatory system comprises the temporomandibular joints (TMJs) and,
intra-articular discs, mandibular/jaw muscles and occlusion.
In the simplest terms, the temporomandibular joint is the articulation
between the upper and lower jaws. The teeth form the contacts between the
upper and lower jaws and the muscles are the motors that move the mandible.
This system is unique in that the TMJs are paired; any stimulus that affects one
joint or any other single part of the articulatory system can have a ‘knock-on
effect’ in the rest of the system.
It is important to have an understanding of anatomy not only to be able to
differentiate between what is physiological and what is pathological, but also
to understand the objectives of some treatment options.
The TMJ (Figure 2.1) is a synovial diarthrodial joint, which means that the
joint is lubricated by synovial fluid and the joint space is divided into two separate compartments by means of an intra-articular disc. The movements that
take place in the compartments are predominantly a sliding movement in the
upper joint space between the upper surface of the disc and the inferior surface
of the glenoid fossa, and a rotational movement in the lower joint space
between the head of the condyle and the undersurface of the intra-articular
disc. Unlike the articular surfaces of other synovial joints, where the surfaces
are typically lined by hyaline cartilage, the articular surface of the TMJ is
covered by a layer of fibrocartilagenous tissue. It was thought that this arrangement reflected a non-load bearing functional role for the TMJ; however, a more
likely explanation is that, because the covering layer of the condyle is derived
from intramembranous ossification, rather than endochondrol ossification, it
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Figure 2.1 The temporomandibular joint.

therefore lacks the endochondrol template from which hyaline articular cartilage is derived.

Histology
There are four distinct layers or zones described in the articular surface of the
condyle and mandibular fossa. These layers are the articular zone, proliferative
zone, cartilagenous zone and calcified zone (Figure 2.2):
1. The articular zone is dense fibrous connective tissue and forms the outer
functional surface of the condyle head. As a result of this fibrous connective
tissue layer, it is suggested that it is less susceptible to the effect of ageing
and breakdown over time. In addition, despite a poor blood supply, it has
a better ability to repair, good adaptation to sliding movement and the
ability to act as a shock absorber when compared with hyaline cartilage.
2. The proliferative zone is mainly cellular and is the area in which undifferentiated germinative mesenchyme cells are found. This layer is responsible
for the proliferation of the articular cartilage and the proliferative zone is
capable of regenerative activity and differentiation throughout life.
3. The cartilagenous zone contains collagen fibres arranged in a criss-cross
pattern of bundles. This offers considerable resistance against compressive
and lateral forces but becomes thinner with age.
4. The calcified zone is the deepest zone and is made up of chondrocytes,
chondroblasts and osteoblasts. This is an active site for remodelling activity
as bone growth proceeds.
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The joint capsule
The joint capsule (Figure 2.3) envelops the articular disc and is attached superiorly to the rim of the glenoid fossa and articular eminence and inferiorly to
the neck of the condyle. Posteriorly it is attached to the bilaminar zone and
anteriorly becomes continuous with the pterygoid muscle attachment. Although
it is thin both anteriorly and posteriorly, it is strengthened laterally by the lateral
temporomandibular ligament which is not a discrete ligament but a thickened
part of the capsule.

Synovial membrane
The glistening inner surface of the capsule comprises the synovial membrane.
At birth this membrane covers all internal joint surfaces but is lost from articular surfaces as function commences. The flexibility of the inner surface of the
capsule is increased by finger-like projections (villi) of the synovial membrane
which disperse the synovial fluid.
The function of the synovial membrane is considered to be:

•
•
•

regulatory because it controls electrolyte balance and nutrients
secretory via the interstitial cells
phagocytic.

The articular zone

The proliferative zone

The cartilagenous zone

The calcified zone

Figure 2.2 The four distinct zones described in the articular surface of the condyle and
mandibular fossa.

Clinical Aspects of Anatomy, Function, Pathology and Classification 9

Figure 2.3 The joint capsule.

Synovial fluid is a clear, pale-yellow, viscous solution secreted by the synovial
tissues and consists mainly of an ultrafiltrate of plasma enriched with a
proteoglycan-containing hyaluronic acid synthesised by synovial cells. The high
viscosity of this fluid is a result of the presence of sodium hyaluronate which
provides lubrication. The synovial fluid also allows removal of degradation
products from the joint space, lubrication of the joint surfaces and nutrition of
the vascular parts of the joint.

Ligaments

i

The temporomandibular ligament
The temporomandibular ligament is a strong band of fibrous tissue originating
as a thickening of the lateral aspect of the joint capsule. It starts at the root of
the zygoma and passes obliquely towards the posterior margin of the neck of
the condyle, blending into the joint capsule. In the rest position this ligament
is relaxed but it is thought that, during retrusive and protrusive movements of
the condyle, it limits movement in an anteroposterior direction.

The stylomandibular ligament
This is considered as an accessory ligament. It is a specialised band of cervical
fibrous tissue extending from the styloid process to the medial border of the

10
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Figure 2.4 The position of stylomandibular ligament.

mandible at its angle (Figure 2.4). The function of this ligament is not clear but
it is thought to limit anteroposterior movements of the mandible.

The sphenomandibular ligament
This ligament is also considered to be accessory. It comprises a flat band of
fibrous tissue originating from the spine of the sphenoid bone, and passes down
to its insertion at the inferior margin of the mandibular foramen (lingula)
(Figure 2.5). Again its function is not certain but it is thought to limit lateral
condylar movements.

The intra-articular disc (meniscus)

i

55 years ago, Rees described the intra-articular disc as being like a ‘school-boy’s
cap’. It is an oval-shaped tense sheet of fibrous tissue with a concave inferior
surface sitting on the head of the condyle (Figure 2.6). On its posterior
aspect it has a convex upper surface; it becomes saddle shaped on its anterior
aspect. It overlays the condylar head, and blends medially and laterally
with the capsule. It is also attached to the medial and lateral poles of the condyle
and anteriorly to the superior pterygoid muscle. This structural arrangement,
as it is interposed between the head of the condyle and the glenoid fossa, divides
the joint into the upper and lower joint spaces.
There are four zones of the disc:
1. The anterior band which is of moderate thickness but narrow in an anteroposterior direction

Clinical Aspects of Anatomy, Function, Pathology and Classification 11

Figure 2.5 The position of sphenomandibular ligament.

Posterior band
POSTERIOR

Bilaminar zone
Posterior
temporal
attachment
Posterior wall of
capsule

Posterior
mandibular
attachment

ANTERIOR

Intermediate zone
Anterior
band
Anterior
extension
Anterior pterygoid
attachment
Anterior
mandibular
attachment

Lateral wall of
capsule

Figure 2.6 Diagram of disc morphology. (From Rees LA. The structure and function of the
mandibular joint. J Br Dent Assoc 1954;XCVI:126–33.)
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2. The intermediate band, which is the thinnest zone of the disc
3. The posterior band, which is both the thickest and the widest transverse
zone of the disc
4. The bilaminar zone, which consists of two parts: the superior band, which
is attached to the posterior wall of the glenoid fossa and squamotympanic
fissure and is elastic, and the inferior band, which is attached to the neck of
the condyle and is fibrous.
The disc is attached anteriorly to the margin of the articular eminence superiorly and to the articular margin of the condyle inferiorly. Posteriorly the disc
is attached to the glenoid fossa and squamotympanic fissure (elastic attachment)
and to the distal aspect of the neck of the condyle (fibrous attachment). This
is termed the ‘posterior bilaminar zone’. Medially and laterally the meniscus
blends with the capsule. The disc is also attached to adjacent muscles, namely
the lateral pterygoid (anteriorly) and masseter and temporalis muscles (laterally). The fibres of the lateral pterygoid muscle merge with the disc anteriorly
to form its true insertion. The connections with the masseter and temporalis
muscles are less strong, consisting of fibrous bands of thickened tissue at right
angles to the direction of the muscle fibres.
This varying thickness of the bands in the disc is significant when considering
the functional anatomy of the joint. The meniscus is flexible and able to alter
shape to concave or convex during forward movement of the condyle, because
of the thinner intermediate zone between the two thicker anterior and posterior
zones.
In the “at rest” mandibular position, the condyle is separated from the
temporal bone by the thick posterior band. As the head of the condyle moves
forward towards the articular eminence, it is separated from the temporal bone
by the thinner intermediate zone and, as anterior movement progresses, the
head of the condyle continues to move forwards until it is resting on the thicker
but narrow anterior band.
During mouth opening the disc moves forwards but not to the same extent
or with the same speed as the head of the condyle. The forward movement of
the meniscus is permitted by the loose fibroelastic tissue of the bilaminar zone,
which is stretchable to 7–10 mm. In addition, the structures of the bilaminar
zone are ideally suited to filling the void of the vacated glenoid fossa when the
condyle is in a protrusive position.
The non-elastic lower band attached to the posterior neck of the condyle
contributes to the return of the meniscus during retrusion of the mandible. This
is helped by the elastic recoil of the upper attachment.
The disc acts as a ‘shock absorber’ during masticatory function. The central
part of the disc is mainly avascular and depends on nutrition from diffusion
from the synovial fluid. A rich vascular plexus is, however, present in the posterior part of the bilaminar zone which is mainly supplied from the deep
auricular artery, a branch of the internal maxillary artery. Although the central
part of the meniscus is poorly innervated, the bilaminar zone has a dense innervation from a branch of the auricular temporal nerve, the masseteric nerve and
the posterior deep temporal nerve.

Clinical Aspects of Anatomy, Function, Pathology and Classification 13

(a)

(b)

Figure 2.7 The mandibular condyle.

The bones of the temporomandibular joint

i

The mandibular condyle
The adult mandibular condyle is roughly elliptical in shape with the largest
diameter being mediolateral (Figure 2.7). There is considerable individual variation in both condylar size and angulation to the various planes and there are
often differences between the right and left sides in an individual. The mediolateral dimension varies between 13 and 25 mm and the anteroposterior
dimension varies between 6 and 16 mm. The mediolateral angulation to the
transverse plane is between 15° and 33° and from 0° to 48° in the horizontal
plane. These dimensions vary not only between individuals but between the
right and left sides in an individual.

The temporal bone
The articular surface of the temporal bone consists, posteriorly, of the concavity
of the glenoid fossa and, anteriorly, of the convexity of the articular eminence;
it extends from the anterior margin of the squamotympanic fissure to the
margin of the articular eminence. The roof of this fossa is very thin, indicating
that this part is not a load-bearing area. Anteriorly, however, the articular
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Figure 2.8 The articular part of the temporal bone.

eminence is thicker and this area, together with the disc, may be the area that
bears most of the load during function (Figure 2.8).

Innervation of the TMJ
This arises from the mandibular division of the trigeminal nerve. The auriculotemporal nerve innervates most of the TMJ mainly anterolaterally and small
branches of the masseteric and deep temporal nerves supply the posterior
aspect.

Vascular supply to the TMJ
Vascular supply to the TMJ is from the external carotid artery via the internal
maxillary artery and the superficial temporal artery.

Mandibular (jaw/masticatory) muscles

i

The jaw muscles form another component of the articulatory system.
The muscles commonly symptomatic in temporomandibular disorders that
are accessible for clinical examination are the masseter, temporalis, lateral
pterygoid and digastric muscles. Other muscles involved but not comprising
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Masseter muscle

Figure 2.9 The masseter muscle. (Figure courtesy of Dr Paul Rea and Caroline Morris,
University of Glasgow.)

part of the routine clinical examination are the medial pterygoid, mylohyoid,
suprahyoid, infrahyoid and cervical muscles.

Masseter muscle
This muscle originates from the anterior two-thirds of the zygomatic arch and
extends obliquely downwards to its insertion over the lateral surface of the
angle of the mandible (Figure 2.9).

Function
There are two portions to this muscle: the superficial and the deep. The superficial masseter is one of the primary elevator muscles of the mandible during
jaw closure, but, as some of its fibres are angled anteriorly, it also assists in
protrusion of the mandible. The deep portion is one of the main elevators of
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the mandible but, as some of its fibres run posteriorly, it is active in retrusion
of the mandible.

Parafunction
This muscle is active during clenching of the teeth and is frequently found to
be tender at its origin and less frequently at its insertion.

Examination
The muscle is examined bimanually with one finger inside and one finger
outside the mouth to palpate the origin and insertion of this muscle. It is usually
tender where it inserts into bone (Chapter 3).

The temporalis muscle
This is a large, broad, fan-shaped muscle that has its origin in the temporal
fossa between the superior and inferior temporal lines, which run across the
parietal bone, temporal bone and greater wing of the sphenoid, extending
forwards to the temporal surface of the frontal bone. The fibres of this muscle
run in various directions and converge into a tendinous insertion which runs
under the zygomatic arch and inserts into the coronoid process and anterior
border of the ascending ramus of the mandible (Figure 2.10).

Function
The anterior fibres of this muscle, which form its major bulk, are mainly vertical and elevators of the mandible. Progressing posteriorly along the middle and
posterior parts of the muscle, the fibres become increasingly oblique and the
posterior fibres are almost horizontal. The anterior fibres are elevators of the
mandible. The posterior fibres retrude the mandible.

Parafunction
In parafunction this muscle becomes symptomatic and painful, usually in the
anterior part of the temple, in patients who perform the parafunctional activity
of bruxism or tooth grinding.

Examination
This muscle is accessible to digital palpation only over its origin. It is usually
the anterior vertical fibres that are tender to digital palpation, although the
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The temporalis muscle

Figure 2.10 The temporalis muscle. (Figure courtesy of Dr Paul Rea and Caroline Morris,
University of Glasgow.)

posterior horizontal fibres can on occasion also be found to be tender. The
insertion of this muscle is not accessible for digital palpation (Chapter 3).

The lateral pterygoid muscle
Controversy still surrounds this muscle as to whether it has one single or two
separate heads and one single or two different actions. It is, however, generally
regarded that the lateral pterygoid muscle has two separate parts, these being
the inferior belly and the superior belly usually referred to as the superior and
inferior pterygoids. The inferior pterygoid originates in the lateral surface of
the lateral pterygoid plate and inserts into a fossa in the anterior part of the
head of the condyle. The superior pterygoid originates from the infratemporal
surface of the greater wing of the sphenoid bone and inserts into the anterior
part of the capsule and intra-articular disc. It also has a small attachment into
the fossa in the anterior part of the head of the condyle (Figure 2.11).

Function
The function of this muscle is thought to be twofold: first, it assists in opening
the mouth and in depression of the mandible; second it assists in protrusion of
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The condyle
The lateral
pterygoid muscle

(a)

Articular
disc
Condyle

Superior head of
the lateral
pterygoid muscle

Inferior head of the lateral
pterygoid muscle

(b)

Figure 2.11 The lateral pterygoid muscle. ((a) courtesy of Dr Paul Rea and Caroline Morris,
University of Glasgow. (b) schematic representation illustrating the insertion of the superior
and inferior heads of the lateral pterygoid muscle (capsule cut away).
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the mandible and lateral movements. In addition, this muscle is thought to be
important in stabilisation of the condyle/intra-articular disc/fossa assembly.
There is controversy about the precise action of the pterygoid muscle.
However, it is clear that this is an important muscle in protrusion of the mandible, which occurs when both right and left muscles act synchronously. When
the pterygoid muscle on one side contracts, the effect is to pull the mandible
laterally towards that side.

Parafunction
In parafunction there appears to be increased activity in both superior and
inferior pterygoids which appears to cause pain referred to the preauricular
region when the muscle is examined against resistance. In addition, it is thought
possible that sustained tonic contraction of the superior pterygoid muscle can
be a factor in anteromedial displacement of the intra-articular disc.

Examination
This muscle is not accessible to digital palpation and should be examined against
resistance. The patient should be asked to open the mouth to a certain point;
the operator’s hand is then placed under the chin and resistance is applied by
the examiner. If there is lateral pterygoid tenderness discomfort will be felt in the
preauricular region. In addition this muscle can be examined by resisting lateral
movements. The patient should slide the jaw across to one side and the operator
applies resistance to this lateral movement. If there is lateral pterygoid tenderness, pain in the contralateral side to the pressure will be elicited (Chapter 3).

Medial pterygoid muscle
This muscle arises from the medial surface of the lateral pterygoid plate and
the lateral aspect of the medial pterygoid plate and inserts into the angle of the
mandible on the medial surface opposite the insertion of the masseter (Figure
2.12).

Function
The action of this muscle is elevation of the mandible but it also assists in
protrusion and lateral excursions of the mandible.

Parafunction
This is not a muscle that can be reliably examined clinically so the effect of
parafunction on the muscle is just conjecture.
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Medial
pterygoid
muscle

Figure 2.12 Medial pterygoid showing ramus of mandible sectioned: medial pterygoid
muscle. (Figure courtesy of Dr Paul Rea and Caroline Morris, University of Glasgow.)

Examination
The medial pterygoid muscle is not accessible for manual or digital
palpation.

Cervical muscles
These are many muscles including the digastric, mylohyoid, geniohyoid and
stylohyoid muscles (Figure 2.13).
The two muscles in this group that mainly merit consideration are the digastric and mylohyoid muscles. The digastric muscle has two separate parts: an
anterior and posterior belly; the two bellies have quite different actions. They
are connected by an intermediate tendon that runs through a fibrous sling on
the hyoid bone.
The mylohyoid muscle is a thin sheet of muscle arising on the inner aspect
of the mandible from the whole length of the mylohyoid line. The two halves
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Figure 2.13 Cervical muscles. (Figure courtesy of Dr Paul Rea and Caroline Morris,
University of Glasgow.)

of this muscle meet in a median raphe, which inserts into the body of the hyoid
bone. This muscle forms the floor of the mouth, separates the submandibular
and sublingual regions, and is unattached posteriorly (Figure 2.14).

Function
The suprahyoid muscles raise the hyoid bone and the larynx. They can
also depress the mandible together with the tongue and the floor of the mouth,
but only when the infrahyoid muscles stabilise the hyoid bone. The posterior
belly of the digastric is, in addition one of the retruding muscles of the
mandible.
This group of muscles also acts to depress the hyoid bone and larynx during
swallowing. The infrahyoid and suprahyoid muscles always contract bilaterally
(Figure 2.15).

Parafunction
There is little evidence to directly link the suprahyoid muscles to parafunctional
symptoms apart from the digastric muscle. This muscle is found to be tender
either behind the ascending ramus of the mandible or in the submandibular
region in patients who have a parafunctional bruxist habit, which they perform
on their anterior teeth.
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The
mylohyoid
muscle

Figure 2.14 The mylohyoid muscle. (Figure courtesy of Dr Paul Rea and Caroline Morris,
University of Glasgow.)

Suprahyoid
muscles

Hyoid bone

Infrahyoid
muscles

Figure 2.15 The infrahyoid and suprahyoid muscles. (Figure courtesy of Dr Paul Rea and
Caroline Morris, University of Glasgow.)
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Examination
Tenderness in the posterior and/or anterior belly of the digastric can be recorded
by digital palpation. In this instance, discomfort can be elicited by palpating
behind the ascending ramus of the mandible or in the submandibular area below
the body of the mandible. Tenderness in this muscle arises in patients who
demonstrate bruxism on their anterior teeth with the mandible in protrusion.
The other suprahyoid, infrahyoid and cervical muscles are difficult to
examine apart from sternocleidomastoid. which can be examined by asking the
patient to place the chin towards the shoulder and palpating the origin and
insertion of the muscle on the opposite side.

Sternocleidomastoid muscle
The sternocleidomastoid muscle has two heads, one originating in the sternum
and one in the clavicle; insertion of this muscle is into the mastoid process.
When the sternocleidomastoid muscles act together they flex the neck. When
one acts on its own it flexes the neck laterally and rotates the head.
These are important muscles to consider if your patient has, for instance,
had a whiplash cervical extension/flexion injury and complains of generalised
facial and cervical spine pain (Figure 2.16).

The
sternocleidomastoid
muscle

Figure 2.16 The sternocleidomastoid muscle. (Figure courtesy of Dr Paul Rea and Caroline
Morris, University of Glasgow.)
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Classification and Pathology
When considering temporomandibular disorders by frequency of presentation,
pathological changes within the joint complex are relatively uncommon. Let
us consider the disorders divided by frequency of presentation into rare,
uncommon and common conditions. We confine this script to the clinical
relevance of pathological changes. Definitive text on pathology can be found
elsewhere.

Rare conditions
Rare conditions that affect the TMJ are very rare indeed. There are two conditions that you might encounter: condylar hyperplasia and neoplasms (benign
and malignant).

Condylar hyperplasia
The undifferentiated germinative mesenchyme cell layer persists in the mandibular condyle throughout life. This is one of the primary growth centres of
the jaw in adolescence. There are three presentations of condylar hyperplasia.
The first is when, during the pubertal growth spurt, one growth centre is more
active than the other and this results in a facial and occlusal irregularity where
the asymmetry is vertical; the second is towards the end of puberty when one
growth centre ‘switches off’ when the other does not. The clinical presentation
of this is a combined vertical and horizontal facial asymmetry. The third is
when the growth centre on one side becomes active but the other side is inactive; this produces a horizontal discrepancy and facial asymmetry.

Neoplasms
Tumours are rare, but ostoesarcoma and chondrosarcoma do present. Metastatic
carcinoma is the most frequently occurring malignancy; however, the jaws are
an uncommon site for metastasis, especially the mandibular condyle. When
considering benign tumours, osteochondroma is the most common, but this is
still very rare (Figure 2.17).
Features that may suggest the possibility of a tumour in the TMJ include
pain, swelling, paraesthesia, trismus and occlusal changes. There may rarely be
auditory changes secondary to eighth nerve involvement.
Use of radiographs and other imaging studies is of diagnostic importance and
surgery is the treatment. The pathology depends on the diagnosis of the tumour.

Uncommon conditions
Uncommon conditions affecting the TMJ include rheumatoid arthritis and
psoriatic arthritis. Pathologically there is a thickened synovial membrane and
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(a)

(b)

(c)

Figure 2.17 (a,b) Radiological (mass anterior to left condyle) and occlusal changes (anterior
open bite and midline deviation to the right) in a patient with osteochondroma in the left
temporomandibular joint. (c) The tumour surgically removed.
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(a)

(b)

Figure 2.18 (a) Psoriasis skin condition; (b) excised condyle of a patient with psoriatic arthritis.

joint effusion. There is cartilage destruction and cortical erosion and, in advanced
stages of both diseases, severe bone destruction or proliferation may occur
(Figure 2.18); on very rare occasions fibrous or bony ankylosis can be the endpoint. If there is severe osteolysis destruction of a condylar head can occur and
an anterior open bite may result. It is not normal for a patient to present with
rheumatoid or psoriatic arthritis in the TMJ as the first symptom. Usually
diagnosis of the systemic disease will have preceded this late involvement.
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Common conditions
When considering the common disorders of the TMJ, myofascial pain, (facial
arthromyalgia/pain dysfunction syndrome), internal derangements, osteoarthrosis and the response to trauma, the tissue changes are primarily inflammatory except in osteoarthrosis.
Osteoarthrosis is a term that has developed to distinguish between an acute
and a chronic condition. Osteoarthrosis describes a non-inflammatory degenerative disease. In osteoarthrosis the disorder appears to be primarily degenerative, starting with changes within the bone and progressing through the surface
tissues of the joint to subsequent involve degeneration of the articulatory
surface and formation of erosion and eburnation of the surface of, usually, the
mandibular condyle. These changes can also be seen, however, in the articulatory fossa (glenoid fossa). The difference therefore between osteo-‘arthritis’ and
osteo-‘arthrosis’ is that the former is first recognised in the fluid surrounding
the joint which then permeates the hard structures, whereas the latter starts in
the hard structures permeating through the surfaces of the joint. From a
patient’s point of view, the encouraging feature is that, as the germinative mesenchyme cell layer remains throughout life, this can respond, as a result of
‘irritation’, to produce new tissue. Therefore it is not uncommon for a patient
who presents with osteoarthrosis of the TMJ to enter a phase of acute symptoms followed by a plateau stage followed by improvement of symptoms as
remodelling and resurfacing of the condyle progress.
The clinical symptoms of osteoarthrosis include pain localised to the joint
and limited movement which is worse with function. The clinical joint sound
is crepitation, which is a grating or crunching sound from the joint that indicates a loss of the smooth articular surfaces. Crepitation can emanate from the
articulating surfaces or the disc.

Disc displacement
A further pathological change is related to disc displacement if the intraarticular disc is anteromedially displaced. The highly innervated posterior part
of the bilaminar zone, which contains elastic fibers can, with the passage of
time, undergo morphological changes that render this part of the disc more
fibrous. It has been reported that cartilaginous changes can also occur in this
situation, which is associated with long-standing disc displacement when the
initial symptoms would have included pain due to compression of this innervated tissue. The pain gradually diminishes as the tissue undergoes the aforementioned morphological changes of conversion from innervated elastic to less
innervated fibrous tissue.

Myofascial pain
In the case of myofascial pain, there is no readily demonstrable histopathology.
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Chapter 3

Articulatory System
Examination

i

Examination of the articulatory system should be a routine that you perform
for all new patients and at regular intervals for existing patients, even those
whom you know well. Symptoms of a temporomandibular disorder can come
and go, and the patient may present complaining of the recent onset of a
symptom such as a click which, by chance, was not present at the time of your
previous examination. The three components to examine are the temporomandibular joints, the mandibular muscles and the occlusion.

Examination of the temporomandibular joints
Range of movement
Examination of the range of movement involves examining the interincisal
opening, both pain-free and maximum (Figure 3.1) and lateral excursions of
the mandible.
The lower limit of normal range of incisal opening is regarded as being
approximately 35 mm for female patients and 42 mm for male patients. The
opening is usually measured from incisal tip to incisal tip. It does not matter
whether or not the overbite is included in your measurement regimen as long
as you are always consistent in either including the overbite or excluding it so
that your measurements are comparable and reproducible.
The range of lateral mandibular excursions (lower limit 8 mm on either side)
should be measured from upper incisal midline to lower midline, with the
patient moving the mandible first to one side then to the other (Figure 3.2).
Any starting discrepancy in the incisal midlines when the patient is in centric
occlusion should be taken into account.
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(a)

(b)

Figure 3.1 Measurement of incisal opening.

Pathway of jaw opening
Stand in front of your patient and ask him or her to repeatedly open and close
the mouth as far as comfortably possible. Carefully watch the pathway and
range of jaw movement. You can learn a lot from looking!
The mandible can open in a straight pathway or with a transient or lasting
deviation. The mandibular pathway can be observed by standing in front
of the patient and asking the patient to repeatedly open and close the mouth.
Limitation or deviation of mandibular movement can be caused by two principal factors: either pain in the mandibular muscles or temporomandibular
joint (TMJ), or a physical obstruction to movement. Much can be gained
from examining the patient slowly opening and closing the mouth (Figure
3.3).
If the pathway is straight throughout the whole range of mandibular movement, this indicates that both joints are acting synchronously (Figure 3.3a).
If there is a deviation to one side and then back to the midline, or alternatively first to one side then across to the other and back to the midline, with
the mandibular incisal midline coinciding with the maxillary incisal midline at
maximum opening, this would imply that there has been a temporary obstruction to smooth mandibular movement, possibly due to disc displacement with
reduction (Figure 3.3b).
If the mandible moves obliquely from the start of the opening cycle to the
end of the opening cycle, this may imply that there are adhesions within the
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(a)

(b)

Figure 3.2 Measurement of lateral jaw movement.

joint, with one condyle moving less well than the other throughout the range
of movement (Figure 3.3c).
If the mandible moves vertically during the first phase of movement and then
has an abrupt lateral deviation, this could imply that there is disc displacement
without reduction. In this instance the mouth opens normally until the head of
the condyle on the affected side encounters the disc in the unexpected and
displaced position. Further translation of the condyle is prevented, thereby
resulting in marked lateral deviation (Figure 3.3d).
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Straight pathway
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Transient deviation
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Figure 3.3 Diagrammatic representation of mandibular movements.

Let us now consider the features of lateral movements. If there is disc displacement without reduction on one side and not the other, let us assume that
this is the right side; the patient will be able to move the mandible to the right
very much more freely than to the left because, on right lateral excursion, the
right condyle pivots in the fossa and lateral jaw movement is attainable. If,
however, as is usually the case, the intra-articular disc is displaced anteromedially, lateral movements of the mandible to the left side will be reduced because
the condylar movement will be blocked by the disc, thereby severely limiting
mandibular excursion in this direction.

Maxillary and mandibular midlines
If a patient has a straight pathway or transient mandibular deviation during
opening, then at maximum opening the upper and lower midlines will coincide.
In the case of a patient with disc displacement without reduction, the maxillary
and mandibular incisal midlines will remain coincident until the point at which
the head of the condyle encounters the displaced disc and a lateral shift will
then occur. There will then be an obvious discrepancy between the upper and
lower centre lines at maximum opening (Figure 3.4).
When there are adhesions in the joint, either between the disc and fossa or
the disc and the head of the condyle then from the start of opening the maxillary and mandibular incisal centrelines will not coincide.

TMJ tenderness
TMJ tenderness can be elicited by different examination techniques: lateral
palpation in the immediate preauricular area, intra-auricular palpation via the
external auditory meatus or manipulation of the mandible to a retruded
position.
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(a)

(b)

Figure 3.4 Lasting deviation to the left. (a) mouth closed; centre lines coincident. (b) mouth
open; mandibular deviation to the left.

Lateral palpation
The lateral aspect of the joint is palpated by pressing gently over the immediate
preauricular area, both at rest and during motion (Figure 3.5).
Tenderness is thought to indicate the presence of inflammation in the capsule.
Anatomically this area is not as well innervated as the posterior part of
the joint, and more useful information can be obtained by intra-auricular
palpation.
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Figure 3.5 Lateral palpation of the temporomandibular joint.

Figure 3.6 Intra-auricular palpation of the temporomandibular joint.

Intra-auricular palpation
TMJ pain and tenderness are mainly related to the area of the posterior bilaminar zone of the disc and the posterior aspect of the capsule. Examination
of this area can be achieved more readily and reliably by intra-auricular palpation. This involves placing the little finger in the external auditory meatus on
one side at a time and applying gentle forward pressure, while asking the patient
to open and close the mouth (Figure 3.6).
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Be aware that, if there is acute disc displacement, this method of examination
can be very uncomfortable for the patient.

Examination by manipulation of the mandible
With the patient relaxed, the mandible is gently manipulated posteriorly by
gentle pressure applied to the symphysis region. This is a method of eliciting
tenderness in the posterior bilaminar zone by compressing this area of tissue
between the distal part of the condyle and the fossa if there is disc displacement.
Again this can be very uncomfortable so only gentle manipulation should
be used.

Mandibular (masticatory) muscle tenderness
Masseter muscle
This muscle can be palpated bimanually by placing one finger intraorally and
another externally on the cheek. The origin of the masseter muscle along the
anterior two-thirds of the zygomatic arch is the area frequently found to be
tender (Figure 3.7a). There is often a palpable difference between one masseter
and the other in that, on the affected side, the muscle tends to be ‘bunched up’
and quite easy to palpate, whereas on the unaffected side the muscle has a soft
rubbery consistency and the margin is less easy to define. The insertion of the
masseter on the outer aspect of the angle of the mandible should be palpated
(Figure 3.7b), but this is less frequently found to be tender.

Temporalis muscle
This muscle can be examined by palpating its origin extraorally. Ask the
patient to clench the teeth together and the outline of the muscle origin can be
identified, especially the anterior fibres. Digital palpation can be preformed
between the superior and inferior temporal lines extending posteriorly (Figure
3.8).
The anterior, more vertical fibres comprise the main elevator muscle of the
jaw and are most commonly tender on palpation. The posterior fibres are
almost horizontal in orientation and less frequently tender because their main
function is to retrude the mandible.
It is suggested that the insertion of the temporalis muscle into the anterior
margin of the coronoid process can be palpated intraorally by placing the little
finger on the anterior border of the ramus and running it upwards, but this is
not a reliable test because this is an uncomfortable and inaccessible area to try
to access even in those who do not have muscle tenderness.
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(a)

(b)

Figure 3.7 (a) Palpation of the origin and (b) insertion of the masseter.

Lateral pterygoid muscle
This muscle is inaccessible to manual palpation so palpation for tenderness
lacks validity and reliability and is difficult if not impossible to perform.
A more reliable technique is to examine the response to resistance. The
patient is asked to open the mouth. The examiner’s hand is placed under the
patient’s chin and pressure is applied to try to close the mouth while the patient
tries to resist (Figure 3.9a). This results in a more reliable test because the
muscle is fixed. If there is tenderness in the lateral pterygoid muscle, this test
will produce pain in the preauricular region. The same can be done by resisting
lateral mandibular movement (Figure 3.9b).
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Figure 3.8 Palpation of the anterior vertical fibres of the temporalis.

If the patient were, for instance to move the mandible to the right and this
movement were resisted, left preauricular pain would arise if there was lateral
pterygoid tenderness on the left.

Joint sounds
Clicking
Clicking from the TMJ is often felt by the patient but can be inaudible to the
examiner. A click can occasionally be felt by palpating the TMJ in the preauricular region but is more often detected on intra-auricular palpation.
If joint sounds are to be listened for, a reliable method is use of a stereostethoscope. This consists of a standard earpiece with two outlets, rather than
one, and two tubes, each of which is connected to a separate diaphragm (Figure
3.10).
The apparatus provides a method of detecting TMJ sounds and determining
whether they emanate from the right or left side or are bilateral. It should be
remembered that it is sometimes extremely difficult to determine which side a
click is coming from by listening with a stethoscope because of the ‘echo’ and
reverberation across the bones of the skull from the contralateral side. In addition, auscultation permits the clinician to detect the frequently softer closing
click that is sometimes difficult to detect on joint palpation alone.
For the diagnosis of disc displacement with reduction and to assist in determining a suitable treatment plan, it is important to determine whether the click
can be eliminated by protrusion of the mandible. At the chair side, the patient
is asked to protrude the mandible and then perform a series of opening and
closing mouth movements, usually with the upper and lower incisors in an
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(a)

(b)

Figure 3.9 (a) Examination of lateral pterygoid muscle against vertical resisted movement;
(b) Examination of lateral pterygoid muscle against lateral resistance.

‘edge-to-edge’ relationship. The click will be present during the first movement
but, if the click is eliminated in subsequent movements in this protrusive mandibular position, the diagnosis of disc displacement with reduction is highly
probable and it is likely that provision of a suitable splint design will reduce
or eliminate the symptoms.

Crepitus
Crepitus is a crunching or grating sound that indicates degenerative joint
disease. It can be heard with a stethoscope or, if severe, without when it may
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(a)

(b)

Figure 3.10 (a) A stereo-stethoscope used for listening to the temporomandibular joint.
(b) Stereo-stethoscope in use allowing auscultation and comparison of one TMJ with the
other.

be readily audible to others. It can be present throughout the movement cycle
or at any point in the cycle.

Signs of bruxism
Tooth surface loss or tooth wear cannot be taken as a sign that the patient is
an active bruxist. Even if bruxism is the cause of tooth surface loss, the patient
may no longer be performing this parafunctional activity (Figure 3.11a).
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(a)

(b)

(c)

Figure 3.11 (a) Attrition, (b) tongue scalloping and (c) cheek ridging seen in patients who
parafunction.
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Dental sensitivity is a common symptom of active bruxism. The anterior
teeth are often affected and this is frequently noticed on waking from sleep.
Repeated tooth and/or restoration fracture is often also reported.
The two most reliable signs of active bruxism are, however, scalloping of
the lateral border of the tongue (Figure 3.11b) and ridging of the buccal cheek
mucosa along the occlusal line (Figure 3.11c). These features are due to the
soft tissues being thrust against the surfaces of the teeth during parafunction.
Ridging of the cheek mucosa is occasionally severe enough to present clinically
as frictional hyperkeratosis. Both scalloping of the tongue and ridging of the
cheek mucosa usually disappear when the parafunction ceases.

Occlusal examination
For the purposes of occlusal examination of a patient with a TMD, a straightforward examination technique can be employed. Further and more detailed
examination will be necessary if it is determined that the occlusion is a major
aetiological factor in the TMD or if restorative treatment is planned.

Centric occlusion and centric jaw relation
It is important to determine whether centric occlusion (the habitual bite) coincides with centric jaw relation (the patient’s relaxed mandibular position). If
these two jaw positions do not coincide (Figure 3.12), it is important to determine where the premature occlusal contact occurs at first tooth contact and
what is the direction of the slide from the initial centric relation contact to the
patient’s habitual bite. If there is premature contact and a small slide from
centric relation to centric occlusion, and if in the same sagittal plane, this is
not thought to be as clinically significant as a marked lateral slide. The direction and magnitude of the slide are therefore important.
Manipulation of the mandible to centric relation is a difficult technique to
master because only very gentle pressure should be applied (Figure 3.13).
The objective is not for the clinician to override the patient’s muscle force
with his or her own. If manipulation to centric jaw relation is difficult, it is
sometimes useful to put a small amount of softened green-stick compound
between the upper and lower incisor teeth and help the patient to gently tap
into this. This often relaxes the muscles to a degree whereby passive manipulation of the mandible can be achieved. When performing this manoeuvre it is
useful to use thin articulating paper (Baush Occlusion Paper 40 μm) supported
in paper holding forceps (Figure 3.14).
The first tooth contact is recorded using the articulating paper and the
patient is then requested to squeeze the teeth together and any slide from centric
jaw relation to centric occlusion is observed and recorded.

Anterior guidance
To examine all lateral excursions, patients are instructed to close lightly into
centric occlusion and subsequently slowly execute maximum active right, left

42

Temporomandibular Disorders: A Problem-based Approach

(a)

(b)

Figure 3.12 The difference between (a) centric relation and (b) centric occlusion (From
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders. 4.
Examination of the articulatory system: the Occlusion. Br Dent J 1994;177:63–68).

and protrusive mandibular movements while maintaining contact between the
mandibular and maxillary teeth (Figure 3.15).
The anterior guidance in the mandible can be on the canine teeth, which is
ideal because this means that the patient can move the mandible from side to
side with immediate disclusion of the posterior teeth (Figure 3.16).

Articulatory System Examination

43

(a)

(b)

(c)

Figure 3.13 (a) Centric relation (CR) recording; (b) premature contact in CR. (c) Slide from
CR to centric occlusion observed and recorded.
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Figure 3.14 Paper-holding forceps: blue for static occlusion; red for dynamic movements.

Figure 3.15 Determination of anterior guidance.

There can be group function where the canine, premolar and molar teeth all
contact during lateral excursion of the mandible. This is equally acceptable,
preferably with the anterior contact being firmer than the posterior contact.

Posterior interferences
If posterior teeth ‘get in the way’ (interfere) this can be detected by immediate
separation of the anterior teeth and guidance of the mandible is then transferred
to the interfering tooth. It is thought that interferences, usually on the nonworking side (Figure 3.17a) but also on the working side (Figure 3.17b),
can be responsible for initiating parafunction. Check for the presence of
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Figure 3.16 Canine guidance.

(a)

(b)

Figure 3.17 (a) Non-working side interference; (b) working side interference. (From Gray RJ,
Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders. 4. Examination
of the articulatory system: the Occlusion. Br Dent J 1994;177:63–68).
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interferences up to maximum lateral excursions. Patients may parafunction
with the mandible in very unlikely and extreme lateral positions, and this may
not be clinically evident unless you are meticulous with your examination.

Freedom in centric occlusion
Check whether or not the patient has freedom to move the mandible back and
forward with the teeth in light contact when in centric occlusion.
Temporomandibular disorders can be initiated by restorative dental treatment. One situation is for a patient to have anterior crowns placed when he
or she has a very tight anterior occlusion such as seen in a patient with an
Angle’s class II, division II, basal bone and incisal relationship. If crowns are
placed on the upper anterior teeth, which are even marginally thicker palatally
than the natural teeth were, the effect is to push the mandible distally, thereby
compressing the sensitive posterior bilaminar zone of the disc and producing,
sometimes severe, pain.

Record keeping
It is important not only for clinical reasons but also for medicolegal reasons to
keep accurate and contemporaneous notes of all aspects of your clinical examinations. Remember that it may be several months or even years later when you
might be asked to produce them.

Further reading
Al-Ani MZ, Gray RJ. Evaluation of three devices used for measuring mouth opening.
Dent Update 2004;31:346–8, 50.
Davies SJ, Gray RJM. The examination and recording of the occlusion: why and how.
Br Dent J 2001;191:291–6, 299–302.
Gallagher C, Gallagher V, Whelton H, Cronin M. The normal range of mouth opening
in an Irish population. J Oral Rehabil 2004;31:110–16.
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders.
2. Examination of the articulatory system: the temporomandibular joints. Br Dent J
1994;176:473–7.
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders.
3. Examination of the articulatory system: the muscles. Br Dent J 1994;177:25–8.
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders.
4. Examination of the articulatory system: occlusion. Br Dent J 1994;177:63–8.
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders.
5. A clinical approach to treatment. Br Dent J 1994;177:101–6.
Juniper RP. Temporomandibular joint dysfunction: a theory based upon electromyographic studies of the lateral pterygoid muscle. Br J Oral Maxillofac Surg 1984;22:18.
Klineberg I, Jagger R. Occlusion and Clinical Practice: An evidence-based approach.
London: Wright, 2004.
Turp JC, Minagi S. Palpation of the lateral pterygoid region in TMD – where is the
evidence? J Dent 2001;29:475–83.
Wilson PH, Banerjee A. Recording the retruded contact position: a review of clinical
techniques. Br Dent J 2004;196:395–402; quiz 426.

Chapter 4

I’ve Got ‘TMJ’!

History
You are confronted in your surgery one morning by a relatively new patient,
Mrs Davies, who is a mother of two young children and is a teacher at a nearby
private secondary school. On previous examinations, although she has always
been polite and friendly, she has insisted on being seen on time and does not
like to be kept waiting. She obviously has a very pressurised life that she balances between work and family commitments.
‘I have got ‘TMJ’. I have researched it on the internet and I know what needs
to be done!’ This was her opening comment. She then delivered a rapid synopsis
of her symptoms.
You insisted on taking a full and comprehensive history. For the last 3 weeks
she has woken with pain on the left side of her face. This seems to be centred
around her left ear, but extends up into her left temple and down the left mandible into her neck. She said that this side of her face feels ‘heavy’. When she
wakes in the morning her jaw feels stiff to move. She complains that her front
teeth, especially on the left side, feel generally sensitive. She notices this when
she has cold milk on her cereal in the morning but she said that this gradually
wears off as the morning progresses. The teeth were not tender to bite on. After
the onset of her symptoms, she went to see her doctor because she thought that
she had an ear infection. Her doctor examined her and, although there was no
obvious evidence of an ear infection, prescribed some antibiotics. These produced no benefit. She described her discomfort as being a ‘dull ache’. She could
not put one finger on the main source of her discomfort, indicating rather that
it was diffuse. Her symptoms arose gradually and, as far as she was aware,
there had been no particular initiating event.
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You questioned her about her reduced range of movement and she said that
the stiffness in her jaw was there for only a short period in the morning and
generally wore off within an hour or so of waking. The limited movement was
because of discomfort rather than because of a physical restriction of
movement.
You asked her about joint sounds such as jaw joint clicking and she remembered that she had had an intermittent click from her left TMJ a couple of
weeks ago but this had disappeared. She did recollect that it may have happened
on one or two occasions since then but she could not be sure.
At this point, before you had even had time to start your clinical examination, she said ‘Will you X-ray it? I don’t want medication but I need a
splint!’
On questioning her further she volunteered that she had researched this topic
thoroughly on the internet and realised that provision of antidepressant medication was quite commonplace in the management of patients with ‘TMJ’. She
had also read about cranial osteopathy which she thought might help but, most
importantly, she knew that her bite could be the cause of the problem because
she felt that she had started to grind her teeth.
She wanted you to adjust her bite to stop her doing this and thought that
this could also be involved with the headaches that she had been having. She
introduced this as a new symptom unrelated to anything that she had talked
about previously. When you questioned this she said that she had recently
started suffering from a chronic daily headache that was there when she woke
in the morning and gradually wore off as the day progressed.
You are therefore left with a confused and confusing story.

Medical history
Mrs Davies has a history of peptic ulceration and is currently taking
cimetidine.

Examination
She had an Angle’s class I, basal bone and incisal relationship.

Range of movement
On examination, her range of movement was entirely within normal limits. She
could open comfortably to 35 mm, and thereafter to a maximum of 40 mm.
She could move her mandible laterally 8 mm to both the right and the left sides.
The extreme ranges of movement were not painful but were ‘uncomfortable’.
When you examined the pathway of her mouth opening, it was straight in the
vertical plane. There were no transient or lasting deviations in her mouth
movements.
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Joint sounds
You listened to her TMJs for joint sounds. There was no evidence of clicking
from either the right or the left side on vertical or lateral movement. There was
no evidence of any crepitation from either the right or the left side.

Signs of bruxism
You examined her mouth intraorally for signs of active bruxism. She had
marked ridging on the inside of her left cheek and generalised scalloping of the
lateral border of her tongue on both sides. There was no obvious tooth attrition
that could be attributed to parafunction. She did, however, have some occlusal
facets that you thought were attributable to normal occlusal wear.

Temporomandibular joint tenderness
The left TMJ was tender on intra-auricular palpation of the posterior part of
the condyle via the external auditory meatus. There was no lateral tenderness
on palpation of the preauricular region and no tenderness of the left TMJ on
gentle manipulation of the mandible to a retruded position.

Mandibular muscle tenderness
On examination of the mandibular muscles, the origin of the left masseter
muscle was tender on bimanual palpation along the zygoma, as was the origin
of the left temporalis muscle on digital examination in the anterior temporal
fossa. There was no particular discomfort elicited on examination of the pterygoid muscles against resistance. There was, however, tenderness of the posterior
belly of the digastric muscle on the left side, on palpation behind the ascending
ramus of the mandible on the left.
Examination of the muscles on the right side was entirely normal. When you
assessed the degree of tenderness of the muscles on the left side, the left temporalis muscle was more tender than the left masseter muscle.

Occlusion
On examination of her occlusion, centric jaw relation and centric occlusion did
not coincide. There was a premature contact in centric jaw relation between
the upper and lower first molars on the left side, and an obvious but small
vertical and left slide from centric relation to centric occlusion when she was
asked to squeeze her teeth together.
When you examined excursive movements of her mandible, there was interference on the non-working side between the upper and lower left first molars
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on right lateral mandibular excursion. There were no obvious interferences on
the working side of either side and those on the non-working side did not
extend beyond the canine crossover position. There was freedom in centric
occlusion.

Intraoral examination
When you considered her general dental health she had good oral hygiene, there
were no plaque or calculus deposits. She had a basic periodontal examination
(BPE) of 1 in each sextant and minimal occlusal restorations. There was no
active caries or periodontal disease. She was a regular 6-monthly dental attender.

Special tests
Although she requested a radiograph, you did not feel that it was justified to
take radiographs of either her teeth or her TMJs. She had recently had bite-wing
radiographs taken which showed there to be no deficient restorations or active
caries and you could not see the justification for exposing her to radiation by
radiographic examination of the TMJs because you could see no clinical need
for doing so – Ionising Radiations (Medical Exposure) Regulations (IR(ME)R)
2000.

Differential diagnosis
Always consider all your options – keep an open mind.
Mrs Davies was adamant that she had ‘TMJ’. It is important not to be
swayed by a patient’s perceived wisdom from unreliable sources (the internet).
You must always base your diagnosis and treatment plan on evidence-based
knowledge. The clinical position of the dentist is to analyse the symptoms and
come to his or her own conclusion, no matter how much pressure he or she
may be put under by the patient. The provisional diagnosis in this case is fairly
straightforward. There is no indication of active dental disease of any form.
She did complain of headache, but this was a secondary complaint, and that
she said was related to her problems from her jaw. She did not describe her
headache as being her primary complaint. She also said that she had had clicking from her jaw joint but again remembered this only on prompting as being
an occasional complaint and was of secondary clinical significance.
She thought that she had started a parafunctional activity such as bruxism
or clenching but said that she was now unsure of this because her husband had
never heard her grind her teeth in her sleep. Patients can, however, grind or
clench their teeth without producing noise. You must not dismiss the possibility
of parafunctional habits just because their sleeping partner has not heard them.
A diagnosis of this being an ENT problem had been excluded by her doctor
and antibiotics had not altered her symptoms in any way.
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Final diagnosis for Mrs Davies
Myofascial pain (facial arthromyalgia; pain dysfunction syndrome).

Management
Explanation and reassurance
You may be faced with a patient such as Mrs Davies who has researched her
symptoms on the internet and comes to you with several convictions that
are perceived wisdom or half truths, or that may or may not be correct. It is
important for you at this stage to take the lead and establish and agree
with her what is and what is not accurate. Explain that the correct term
for her condition is a ‘TMD’ not a ‘TMJ’ because the joint is only one component of the articulatory system, and the muscles and occlusion may also be
involved.
Explanation of parafunctional activity is important. Patients will often deny
that they perform such an activity even though they have clinical signs of active
bruxism, such as cheek ridging or tongue scalloping. In addition, if the teeth
are often sensitive on waking they are usually more ready to accept that such
a feature does exist.

Physiotherapy
Myofascial pain is a musculoskeletal disorder and physiotherapy plays a major
role in its management. Physiotherapy can take the form of electrophysiotherapy such as megapulse (Figure 4.1), ultrasound (Figure 4.2), soft laser (Figure
4.3), acupuncture (Figure 4.4) or manipulation of the muscles and mobilisation
of the joints.
Any modality that a physiotherapist recommends is acceptable in a patient
with myofascial pain as long as there is no risk of damage to the intrajoint
structures and treatment does not worsen other symptoms. Forced attempts to
improve mouth opening are to be avoided. Leave the choice of therapy to the
physiotherapist.

Drug therapy
In cases of acute pterygoid muscle spasm associated with disc displacement
with reduction, Temazepam as Temazepam Oral Suspension, can be prescribed.
Benzodiazepines have a pharmacologically recognised muscle relaxant effect.
This would not be appropriate in this case because the lateral pterygoid muscle
was not tender. Non-steroidal anti-inflammatory drugs (NSAIDs) can be used
but should be strictly avoided when there is any history of gastric irritation.
Remember that this patient was on medication for peptic ulceration.
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Figure 4.1 Megapulse apparatus in use. (From Gray RJM, Davies SJ, Quayle AA. A clinical
approach to temporomandibular disorders. 5.A clinical approach to treatment. Br Dent J
1994;177:101–106 with permission.)

Splint therapy
Mrs Davies had downloaded a page from an article that she had found on the
internet describing the design of splint that she wanted. The photograph showed
a partial coverage splint fitted to the lower arch, with acrylic covering the
occlusal surfaces of the molar and premolar teeth on both the right and the left
sides connected by a stainless steel lingual bar (Figure 4.5).
She said that she would be happy to wear this all day and night if necessary
because it would not be obvious and socially embarrassing and her school class
might not notice.
You explain the rationale behind your decision not to construct such an
appliance and suggest that the splint of choice would be an occlusally balanced
stabilisation splint (Figure 4.6).
You should also explain your reasons for your decision in prescribing this
appliance in relation to her parafunctional habit because it will provide her
with an improved occlusion when she wears it and will lead to muscle relaxation. You must be adamant that partial coverage splints should be avoided
because they cause occlusal disruption.
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(a)

(b)

Figure 4.2 (a) Ultrasound apparatus; (b) ultrasound apparatus in use. (Gray RJM, Davies SJ,
Quayle AA. A clinical approach to temporomandibular disorders. 5.A clinical approach to
treatment. Br Dent J 1994;177:101–106 with permission.)
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Figure 4.3 Soft laser apparatus in use.

Figure 4.4 Acupuncture in the management of myofascial pain.

You did discuss provision of an occlusal interference splint with her but,
when you examined the wear facets on her teeth, it was apparent that her
bruxism was in a lateral excursion so this would render this simpler design of
splint ineffective.
With proper clinical examination and explanation of the perceived mode of
action of splint therapy, the dangers of inappropriate treatment and the rationale for outpatient physiotherapy, your treatment plan was accepted, treatment
proceeded uneventfully and her symptoms resolved.
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Figure 4.5 Photograph of a partial coverage splint brought by patient.

Figure 4.6 A balanced stabilisation splint: blue = static; red = dynamic occlusal contacts.
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After wearing the splint for just over 3 months, a successful weaning-off
period took place and she now wears the splint on only an ‘as-needed’ basis.
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Davies SJ, Gray RJM. The pattern of splint usage in the management of two common
temporomandibular disorders. Part III: Long-term follow-up in an assessment of splint
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Chapter 5

I’ve Got a Clicking Joint

History
Mrs Smith is a 30-year-old woman who complains of occasionally painful
clicking from her right temporomandibular joint (TMJ).
The history of her present complaint is that a painless click had been present
for 14 years. This arose with sudden onset and no initiating event. Ever since
she has had consistent clicking from the right TMJ which never comes and goes
but does vary in intensity. She has never experienced locking. The clicking is
worse (louder) with function, as in when eating. Originally it was not present
when she talked but now it is. She reported that the click was worse in the
morning when she woke up and her jaw felt stiff. This stiffness was present for
only an hour or so and then her movement returned to normal. The click,
however, remained.
More recently the click has become ‘uncomfortable’ and she said that her
bite now ‘feels odd’. She has noticed that, when she stands in front of a mirror
and opens her mouth, her jaw does not move in a straight line.
Mrs Smith attended her general medical practitioner who suggested referral
for a dental opinion.
She has no medical history of note and is not taking any medication. She
was a fit and healthy person. She had, however, been stressed at work over the
last 2 years because she was worried about possible redundancy. She is a secretary and spends a lot of time on the telephone and now finds her click embarrassing because it has occasionally started to happen while talking and customers
have questioned her about it.
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Examination
She has a class I, basal bone and incisal relationship.
She can open to well within the normal range (40 mm) in the vertical dimension. She can move equally easily to both the right and the left sides to over
10 mm. There is no discomfort on vertical or lateral jaw movements.
She has a transient deviation when examining the pathway of opening. Her
mouth deviates to the right when opening wide, but after this deviation the
pathway of opening returns to the vertical.
She has a midcycle reciprocal (opening and closing) click from the right TMJ.
The opening click is audible to others, and is louder than the closing click which
could be heard only with the use of a stethoscope.
On intraoral examination, there was ridging of the buccal mucosa and abnormal attrition of her teeth, especially the upper and lower left and right canines,
and the buccal cusp tip of the lower left second premolar and first molar.
The temporalis and masseter muscles were examined by palpation and the
lateral pterygoid against resistance. There were no obvious areas of muscle tenderness but opening against resistance was ‘uncomfortable’. She said that her
face had on occasion been aching when she wakes in the morning, as it had today.
The TMJs were examined by direct palpation in the preauricular region and
via the external auditory meatus. There was no evidence of TMJ tenderness on
lateral palpation but the right TMJ was tender when examined via the external
auditory meatus with her mouth both open and closed.
On examination of the occlusion, she appeared to have centric relation
occlusion; there were no premature contacts and no slide from centric relation
to centric occlusion. She had canine guidance on both the right and the left
sides. There were interferences on the working side involving the right premolars and first molar and there were interferences on the non-working side
involving the upper and lower left molars.

Radiographs
These are not usually relevant. A radiograph should be taken only if it is essential for the dentist to reach a diagnosis or if the treatment plan depends upon
the outcome of it. In this instance the clinician would expect the radiograph to
be perfectly normal, because it is the soft tissues of the TMJ that are involved.
The normal radiographs used to visualise the TMJ are a dental panoramic
tomogram (DPT) (Figure 5.1), or a transpharyngeal (Figure 5.2) or transcranial
oblique lateral (TOL) view of the skull (Figure 5.3).
As both the articulating surfaces of the joint and the disc are fibrous tissue,
these components cannot be visualised on a radiograph. Only a small portion
of the articulating surface is visible and, especially with the TOL, the articulating surfaces shown are not load-bearing parts of the joint. There must be
approximately 40% decalcification before bony erosions can be visualised. The
joint space cannot be estimated, and the position of the disc cannot be
identified.
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Figure 5.1 Dental panoramic tomographs used to show condyles.

Figure 5.2 Transpharyngeal view of the mandibular condyle.

For all these reasons radiographs of TMJs are of limited value, as are other
scanning methods unless invasive treatment is being planned.
According to (IR(ME)R) 2000 guidelines, it is your responsibility to minimise the radiation exposure for patients and radiographs should be taken only
when clinically essential.
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Figure 5.3 Transcranial oblique lateral radiographs.

Other special tests
In this lady’s case the click disappeared on anterior posturing of the
mandible.
When she opened and closed her mouth from her habitual bite, the click
was consistently present. It was louder on opening and softer on closing but
was present on every opening and closing cycle. When she postured her mandible forwards until the incisors were in an edge-to-edge relationship, and
opened and closed from this protrusive position, the click disappeared after the
first opening cycle.

Why do TMJs click?

i

First think about the anatomy of the joint.
The components of the TMJ involve the fossa in the petrous part of the
temporal bone and the condylar process of the mandible. Interposed between
the two bony components is the intra-articular disc which is a sheet of fibrous
tissue. It has attachments circumferentially around the head of the condyle.
There is an elastic attachment to the area of the squamotympanic fissure on
the base of the skull, and a fibrous attachment to the posterior part of the neck
of the condyle. Anteriorly the disc is confluent with and inserts into the superior
pterygoid muscle (superior head of the lateral pterygoid muscle).
The disc is divided into three zones: a thick posterior band, a thin intermediate zone and a slightly thicker but narrow anterior band. The shape of the disc
is described as being similar to a ‘jockey’s cap’, with the peak anteriorly in the
region of the pterygoid muscle attachment (Chapter 2). This disc therefore
divides the joint capsule into two spaces: the superior and the inferior joint
spaces. The inferior joint space is between the underside of the surface of the
disc and the head of the condyle. The superior joint space is between the superior surface of the disc and the articular fossa.
During the first phase of mouth opening, condylar movement in the joint
capsule is purely rotational and occurs in the inferior joint space. The first part
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of mouth opening is principally a ‘hinge’ action and rotation occurs between
the head of the condyle and the inferior surface of the disc. The amount of
mouth opening that can be attained during this phase is remarkably consistent
and is between 17 and 20 mm.
The second phase of joint movement is a translational or sliding movement
which occurs mainly in the superior joint cavity. During this phase of movement, the head of the condyle moves forwards from resting against the posterior
band of the disc, slides over the intermediate zone, and finally on to the anterior
band of the disc as the whole complex slides down the anterior slope of the
articular eminence.
The disc is pulled forward by the superior head of the lateral pterygoid
muscle and the posterior attachment to the squamotympanic fissure, which is
elastic, allows stretching of this portion of the disc, thereby allowing it to
remain interposed between the two bony components of the joint at all phases
of movement. During closure of the mouth, the reverse process occurs and the
elastic recoil of the posterior part of the bilaminar zone of the disc helps to pull
it back into place (Figure 5.4).
If the joint is damaged or overloaded in any way, there is a tendency for an
increased tonicity in the pterygoid muscle and this tends to pull the disc forwards. The rotational phase of mouth opening still occurs as normal but as the
translation phase starts, the head of the condyle slides forwards and encounters
the disc in the displaced position and it impacts against the thicker posterior
band of the disc. Friction is then built up until the head of the condyle ‘jumps
past’ this portion of the disc which causes an audible release of energy, which
is the click (Figure 5.5).
The click appears to be the sound produced by the sudden distraction of the
opposing wet surfaces of the disc and condyle. It has also been proposed that
TMJ clicking occurs because an abnormal relationship between the TMJ components might obstruct the normal movement of the synovial fluid during
function, causing fluid to trap under pressure.
The reason that clicking disappears with anterior posturing of the mandible
is that bringing the mandible forwards re-establishes a ‘normal functional’

Closed

Partially open

Fully open

Figure 5.4 Normal condyle disc fossa relationship during mouth opening. (From Davies SJ,
Gray RJM. The pattern of splint usage in the management of two common
temporomandibular disorders. Part I: The anterior repositioning splint in the treatment
of disc displacement with reduction. Br Dent J 1997;183:199–203, with permission.)
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Closed

Partially open

Fully open

Figure 5.5 Anteriorly displaced reducing disc in relation to condyle during mouth opening.
(From Davies SJ, Gray RJM. The pattern of splint usage in the management of two common
temporomandibular disorders. Part I: The anterior repositioning splint in the treatment of
disc displacement with reduction. Br Dent J 1997;183:199–203, with permission.)

relationship between the position of the disc and the head of the condyle. This
then releases the abnormal fluid pressure that resulted in the click.

When do TMJs click?

i

There are two main situations when TMJ clicking occurs. The first is clicking
secondary to myofascial pain. This is the click that is present in the patient who
may parafunction (clench or grind) during sleep.
In many people who exhibit a parafunctional activity, it is nocturnal and at
its most pronounced in the rapid eye movement period of sleep. This is the
lighter plane of sleep before waking.
Due to the general increased tonicity in the muscles, there is a tendency for
the superior pterygoid muscle to displace the disc anteriorly, which means that
there is a click present when the patient wakes up in the morning. As the mandible starts to move during normal function, the increased tone in the pterygoid
muscle gradually reverts to normal. This muscle then relaxes, thereby allowing
the disc to reposition. The frequent pattern is for there to be a click in the
morning on waking for the first hour or so which gradually disappears and is
not present during the day, unless at times of increased function, i.e. meal times.
This click can sometimes be accompanied by discomfort due to the increased
muscle tone and muscle spasm.
Clicking secondary to disc displacement with reduction is altogether a different scenario and this is what appears to be present with Mrs Smith.
In this situation the click is initially painless and consistently present, in that
it is present on waking but remains during the day and is heard or felt every time
the patient opens and closes her mouth beyond a certain point. This click is
usually painless until the late stages when discomfort can occur in the posterior
bilaminar zone due to the constant stretching of this highly innervated tissue.
This click is described as reciprocal in that it is present during both opening
and closing phases of the jaw movement. Opening clicks can be heard more
easily and closing clicks less easily. This is because, when the mouth is open,
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friction builds up displacing the disc until it forcibly repositions with a release
of energy. A closing click is, however, more passive because the disc tends
merely to fall back into place as the mouth closes.
Early, intermediate and late clicking refer to the stage of mouth opening at
which the clicking occurs. Early clicking, which occurs at the start of the
opening phase, implies a mild displacement of the disc and, in general, the later
in the opening cycle that the click occurs the greater the degree of disc displacement, and the click is usually louder. In addition, clicking can be single or
multiple, the latter implying an unstable disc or on occasions an associated
perforation or clicking across the different zones of the disc. This is, however,
of little clinical importance, apart from perforation, because the treatment
methods remain the same.

Why does the mouth deviate when opening?

i

The reason why the mouth deviates on opening is that, if there is disc displacement on one side, mandibular opening occurs until the head of the condyle
impacts on the displaced disc on the affected side, having an effect on further
translation.
The patient may undertake a subconscious deviation of the mandible to ‘get
past’ the disc, after which mouth opening occurs to the normal extent and
usually with the midlines coincident. This is what Mrs Smith experiences.
Anterior displacement of the disc with reduction is therefore usually associated with a transient shift of the mandibular midline towards the affected side
during mouth opening and sometimes during closing. This is a result of prevention of the normal condylar translation caused by the displaced disc on the
affected side, and a resultant transient lateral movement in the opening cycle.
The midlines will return to the same vertical plane when the disc condyle relationship normalises after the click.

What preliminary investigations may you use?
Auscultation, intra- and periauricular palpation and testing the clicking with
protrusion of the mandible are all sensible first options.

Radiographs
Not routinely.

MRI, arthography
Not necessary.
Auscultation and intra- and periauricular palpation are simple approaches
involving clinical examination and are usually all that is needed to confirm the
diagnosis.
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Expensive diagnostic measures such as Magnetic Resonance Imaging (MRI)
and even arthography should be reserved for surgical planning and, in some
cases, to assist diagnosis in more complex pathological conditions of the TMJ.
These are not necessary for confirmation of a diagnosis of disc displacement
with reduction. A general rule is that any such tests should be used only when
they are essential in diagnosis or in determining a treatment plan or will ultimately change the treatment plan.
In addition to lateral palpation and intra-auricular palpation of the TMJ via
the external auditory meatus, the click from disc displacement with reduction
can be detected using a stereo-stethoscope. This consists of standard earpieces
with two outlets rather than one and two tubes, each of which is connected
to a separate diaphragm. This provides a method of accurately and reproducibly detecting TMJ sounds when trying to determine whether they emanate
from the right or the left side or are bilateral. In addition, examination with
a stereo-stethoscope allows the clinician to detect a frequently softer closing
click which is sometimes not evident or difficult to detect on joint palpation
alone.

What is the most likely diagnosis for Mrs Smith?

i

Clicking secondary to myofascial pain? Possible but unlikely.
Clicking secondary to disc displacement with reduction? Much more likely.
Disc displacement refers to an abnormal relationship at rest and during
function of the articular disc to the mandibular condyle and articular eminence.
The disc is considered displaced if the inferior concavity of the central
intermediate thinner zone of the disc is anterior to the prominence of the
condyle. This condition may occur due to injury of the bilaminar zone, the
disc or its attachments. Although pathological displacement of the disc can
occur in any direction, anterior and anteromedial displacements are the most
common.
Why is this? Think about the pull of the lateral pterygoid muscle. This
muscle is important in mouth opening and originates from the lateral surface
of the lateral pterygoid plate and the infra-temporal surface of the greater wing
of the sphenoid; it inserts into the neck of the condyle and the disc, so the
pull of this muscle is anteromedial. As the superior head is attached to the disc,
if the disc is displaced by increased tone of this muscle, the disc displacement
will by its nature also be anteromedial.
Disc displacement with reduction implies that the displaced disc returns to
a normal position relative to the condyle on mouth opening. This is characterised by a click that occurs when the condyle slides over the posterior edge of
the disc during reduction of the displacement.
The aetiology of disc displacement has not been clearly established because
different studies have failed to include specific occlusal, orthodontic or parafunctional activities as these seem to be equally distributed among people who are
and are not patients. The overwhelming majority of patients have no idea what
the initiating factor in their symptoms is.
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Microtrauma, such as parafunctional activity, or macrotrauma, such as
whiplash, external trauma and excessive jaw opening, have been suggested as
causative factors of disc displacement.
Hypertonicity in the superior head of the lateral pterygoid muscle has
also been suggested as an important aetiological factor causing disc
displacement.

Is disc displacement painful?
Sometimes, but this depends on the diagnosis.
In general true internal derangement of disc displacement with reduction is
not painful. Pain tends to present in cases of acute disc displacement due to
either stretching of the innervated posterior bilaminar zone of the disc or secondary muscle spasm in the later stages of the disorder. The pain associated
with acute displacement can be explained by trauma from the condyle against
the innervated area of the retrodiscal tissues and capsule, which become nonphysiologically stretched. Pain can also be experienced in acute disc displacement when the patient tries to close the molar teeth together and bite down
hard. This is often described as a sharp shooting pain.
Think about this! If the disc tissue was well innervated or had a rich blood
supply, then every time she clenched her teeth she would compress this tissue
and it would be painful. The source of this pain appears to be related to compression of the now stretched, highly innervated, posterior bilaminar zone
interposed between the condyle and fossa.

How should disc displacement with reduction be managed? Does it always
need treatment?
Sometimes but not always. This depends on the diagnosis and the patient’s needs.
Often treatment of painless and otherwise symptomless clicking may be
unwarranted due to the patient’s lack of concern or unwillingness to wear a
splint – the usual method of therapy. Consider also the lack of predictability
that the symptom will always resolve with treatment or that it will necessarily
create problems in the future.
Treatment of clicking is, however, potentially justified if it becomes a social
embarrassment to the patient. It is also prudent to advise treatment of a click
if it is associated with pain or locking, either of which may indicate disc
instability.
If a patient presents with clicking that has been present for many years and
has never caused any other problems whatsoever, there may be no need to treat
this condition. The patient may simply be looking for reassurance that it will
not deteriorate, cause subsequent arthritic changes to the joint later on or be
due to a possibly sinister cause.
If treatment is indicated, conservative management has been considered
adequate for the overwhelming majority of patients with disc displacement.
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Treatment
Explanation and reassurance
This demands that you be a sympathetic clinician, have an understandable
explanation of the problem, its possible multifactorial aetiology and the
anatomy of the joint and disc, and be able to deliver a carefully explained and
justified course of action. It should be explained that some symptoms may
persist but equally, in some cases, spontaneous recovery may occur if the symptoms have only recently presented. Reassurance to the patient that this is a
common problem and has no sinister cause often helps. Explanation of a hitherto unknown parafunctional habit and dietary advice are also useful and a
general advice sheet can be given.

Physiotherapy
Physiotherapy in the acute stage of a disorder, especially if there is associated
muscle tenderness as there now seems to be for Mrs Smith, is beneficial and
the earlier it is undertaken in the course of the disorder the more beneficial it
will be in resolving muscle spasm. If she had not had tenderness there would
be little point in referral at this stage.
Physiotherapy can take many forms but aggressive exercise and effort should
be avoided, especially in the case of an acute disc displacement because encouraging the patient to undertake exercises or to stretch opening of the mouth can
exacerbate the disc displacement.
Normal methods of electrophysiotherapy usually involve ultrasound or acupuncture, both of which are readily available, or megapulse or soft laser, which
are less so.
The frequency of physiotherapy should be a minimum of twice and preferably three times a week for 3–4 weeks until approximately 10–12 sessions have
been delivered. Continued treatment beyond this level should be up to the
individual physiotherapist, but there is little evidence to support that ongoing
treatment at a lesser frequency will deliver enhanced benefit.

Drug therapy
Prescription of tricyclic antidepressants has little, if any, part to play in the
management of chronic disc displacement. Some practitioners feel that prescriptions of a tricyclic antidepressant such as amitriptyline or nortriptyline is of
benefit. There is, however, no scientific evidence to substantiate this view.
Prescription of a benzodiazepine, such as Temazepam Oral Suspension, does
have a muscle-relaxant role to play in the management of sudden-onset acute
disc displacement that causes locking, but does not have a part to play in
chronic clicking.
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Figure 5.6 Anterior repositioning splint.

Anterior repositioning splint

i

The anterior repositioning splint (ARPS) is a full-coverage splint constructed
on the lower arch, which guides the mandible downwards and forwards into
a protrusive position to correct the disc condyle incoordination (Figure 5.6).
The aim of the splint is to place the mandible into a new protrusive position
for a therapeutic period of time, usually 3 months. Maintaining this position
can be achieved by the indentations and ramps on the occluding surface of the
splint, with which the upper teeth engage; this guides the mandible into a specific protrusive position and allows no other comfortable position of the mandible on maximum closure against the surface of the appliance (Figure 5.7).
The degree of protrusion is determined at the chair side. It may well be that
a patient with an Angle’s class II, division I, basal bone and incisal relationship
does not need to come as far forward as incisal edge to edge. If the patient
closes in centric occlusion and slowly slides the mandible forwards, the clinician
should be able to hear or feel the point at which the click occurs. Immediately
past this degree of protrusion should be the position in which the jaw registration for the appliance is recorded. It is not necessary for the mandible to be
positioned any further forward because no additional benefit will be gained.
Indeed, the resultant appliance would be very thick and difficult for the patient
to tolerate.
It is essential that the splint be full coverage otherwise a partial-coverage
appliance will permit unpredictable and unwanted occlusal changes (Figure
5.8). Such appliances are medicolegally indefensible.
The mechanism of this splint is based on the theory that, in patients with
disc displacement with reduction, guiding the mandible into a protrusive position leads to the disappearance of the click because the head of the condyle is
similarly guided into a protruded position, thereby gaining a more normal
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(a)

(b)

Figure 5.7 (a) Mandibular position without anterior repositioning splint (ARPS);
(b) mandibular position with ARPS.

functional relationship to the disc. It is thought that this protective position
eliminates trauma to the disc and permits the natural elasticity of the posterior
part of the disc to reposition it and ‘pull it’ back into place.
To be effective the splint must be worn full time. During the period of splint
usage the patient should remove it only for cleaning after meals. The splint
should be retained in the mouth when eating.
After the 24/7, 3-month wear, there is a controlled and gradual weaning-off
period. This is done on a gradual basis by leaving the splint out during the day
for an hour in the morning and an hour in the afternoon, then 2 hours, 3 hours
and so on, gradually building up these periods until the appliance is not worn
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Figure 5.8 (a,b) A partial coverage appliance
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(c)

(d)

Figure 5.8 (Continued ) (c,d) Disturbed occlusion after treatment with a partial coverage
appliance.

at all during the day. During this period, it should still be worn at night. Once
successful weaning off during the day has occurred, which usually takes 2–3
weeks, the splint can be left out at night, leaving it out one night a week then
two nights a week and so on, alternating the nights as far as possible. Once
the splint is worn for only approximately 50% of the nights, its usage can be
discontinued.
This splint has been shown to be highly successful in 85–90% of patients,
producing an improvement or resolution of the clicking. Patients should be
advised that they will never do themselves any harm by wearing the splint and
should the click recur there is no contraindication to going back to wearing the
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appliance for a period of time, as long as it has remained a good fit, and subsequently slowing down the weaning-off process.
Give supportive and dietary advice. Initially the splint will cause problems
with speech but these will be overcome in a surprisingly short space of time
– usually 36–48 hours. Eating is difficult initially so give a diet sheet suggesting
pasta, eggs, fish mince, soups, etc. Reassure your patients that they will get
back to a more normal diet quite quickly. An altered softer diet is also part of
the treatment, thereby reducing the load on the TMJs.
Other proposed treatments for disc displacement with reduction, such as
splint therapy followed by a second phase of treatment involving orthodontic
or restorative treatment to establish a new relationship between the jaws, are
very rarely if ever indicated as are arthrocentesis and surgery and are outwith
the remit of this text.

The patient journey
History and examination
This is a two-way procedure. Consider all aspects and listen to your patient
who will give you the diagnosis. Keep your ears and eyes open.

Special tests
Narrow your thoughts down and focus on what you really need.
Think of radiographs as being an aid to diagnosis rather than a necessity,
and request them only when essential.

Diagnosis
Think of all the possibilities. This patient has a consistent not an intermittent
click, which has recently started to cause discomfort. She has an internal
derangement of disc replacement with reduction and secondary muscle tenderness. Rationalise that you have reached a sensible diagnosis on which to base
a treatment plan that is practical and economically possible for you to undertake in your practice should you so wish.

Treatment
Consider the practical options then come to a conclusion.
One option is to do nothing if she is unconcerned but keep her under review.
She might be resistant to wearing a splint and just wants reassurance. She might
be worried about the consequences of leaving the condition untreated and
requests active intervention. Adapt your treatment plan to the patient’s needs
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and avoid being prescriptive and using the ‘one condition–one treatment’
approach.

Advice and reassurance
This is important! Explain that jaw joint clicking is very common and, in the
absence of pain and restriction of movement, not a major problem. Explain the
anatomical and physiological basis of the click. Explain about grinding and
clenching. Talk about physiotherapy referral if there is muscle tenderness and
give dietary advice.

Splint treatment
Always advise evidence-based treatments. You know that the ARPS has a high
success rate. You must stress the importance of 24-hours-a-day wear for 12
weeks. Talk about diet and the need for excellent OH. Exclude partial coverage
appliances!

Result
A well thought out treatment plan and a happy patient!
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Chapter 6

I’ve Got a Locking Joint

History
Katie is a 16-year-old schoolgirl who comes into your surgery in a panic with
her mum first thing in the morning. She says that her jaw is locked on the right
side and she can’t open her mouth beyond a couple of fingers’ width. She has
tried to force her jaw open but this was extremely painful and she couldn’t
manage it.
Previously she had had intermittent clicking for about 6 months.
She had mentioned this to you at her routine examination but at that time
the click was not present and you suggested that she should report back to you
if it became a problem. She wasn’t aware of what had caused the click but said
that it had had a gradual onset with no particular initiating event. Over the
last week she had been aware of intermittent locking on waking in the morning
but this was always momentary and freed spontaneously within a few seconds.
This morning she woke with her jaw locked. It did not free up as usual and
has been locked since. She commented that since her jaw was locked the click
had now gone but her jaw was very painful. She is really worried as she has
exams soon and she said ‘I don’t need this just now’.
She is worried not only about the pain but also about how any treatment
will interfere with her studies. She attended with her mother who expressed
concern about how you were going to help her today, in the immediate future
and what the potential for this happening again was. Apart from her TMJ click
there was no relevant previous medical or dental history.
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Figure 6.1 Locked right TMJ with lasting mandibular deviation.

Examination
Katie has a class I, basal bone and incisal relationship. She appeared anxious
but said that when she was at rest she was not in much pain. The discomfort
was present only when she tried to open her mouth beyond a certain point
(Figure 6.1).
You examined the TMJs for tenderness. There was no tenderness on lateral
palpation but there was tenderness on intra-auricular palpation on the righthand side. You palpated and listened to the jaw joints for sounds; there was
no evidence of clicking. You palpated the masseter, lateral pterygoid and temporalis muscles, but there was no tenderness. Katie did comment that when she
bit hard together she experienced pain in her right ear. You asked her to open
her mouth and you examined her pathway of jaw movement. She could open
comfortably to 17 mm, at which stage she said her jaw ‘would not go any
further’. At this point, when she did try to force her mouth open further, her
mandible deviated across toward the right-hand side. She said that she felt that
this was because there was something ‘getting in the way’. Her limitation of
mouth opening was therefore not purely due to pain – there was also a physical
obstruction.

Radiographs/Imaging
Katie asked you to take a radiograph because she wanted to see what was
wrong. You declined to do this because you knew that a radiograph would not
give you any more information and would not even confirm your clinical
diagnosis.
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Figure 6.2 A magnetic resonance scan showing the condyle–disc relationship.

Further imaging such as MRI (Figure 6.2) might be suggested but only if an
invasive, possibly surgical treatment plan was being contemplated, otherwise
there is no indication for such a test.

Diagnosis
The diagnosis in Katie’s case is one of an internal derangement in the TMJ of
disc displacement without reduction. When considering this definition think of
the word ‘reduction’ in an anatomical way – a structure going back into place
– and do not link the word reduction with reduced movement. A useful analogy
is, if a shoulder joint has been dislocated, reduction of this dislocation means
that the joint components are repositioned to their anatomically correct position. The correct definition of clicking is disc displacement with reduction, i.e.
the disc reduces to a normal position whereas in locking this does not happen,
hence the term ‘disc displacement without reduction’.
The main complaint is one of an inability to open the mouth beyond a certain
degree due to a physical obstruction. Patients with this condition frequently
report that trying to open their mouth causes a feeling like stretching an elastic
band in the joint.
They can close their mouth freely but biting together can be painful. The
reason for this is that, when a patient with an anteriorly displaced disc bites
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firmly in centric occlusion, as the disc is displaced forward, the highly innervated elastic posterior portion of the disc becomes interposed between the head
of the condyle and the fossa. When the patient bites down, this sensitive part
of the disc is ‘pinched’ between the bony components of the joint and is painful.
Locking must not be confused with dislocation, which is a rare occurrence
and usually happens after trauma to a patient with an open mouth. In the case
of dislocation, the head of the condyle moves to an abnormal degree over the
articular eminence, and the resultant upward and backward muscle pull prevents its return to the glenoid fossa.
On rare occasions, there can be an anatomical predisposition to dislocation.
The clinical presentation of this is a patient locked with the mouth open, usually
quite wide, and deviated, usually toward one side. Locking, however, presents
with opposite symptoms. It is not normally a painful condition unless the
patient tries to open wide.

Treatment
How should Katie’s condition be managed? She is worried that she might need
‘an operation’.
The primary treatment for disc displacement without reduction is generally
conservative. As always counselling is the first stage of treatment. She should
be advised to consciously restrict her range of mouth movement. She should
strictly adhere to a soft diet. If there is a specific area of pain then an antiinflammatory topical gel can be applied, as can hot and cold compresses.
Physiotherapy should be your first treatment line in a musculoskeletal disorder and can take the form of outpatient electrophysiotherapy. The ideal
regimen is two to three times a week for 3–4 weeks, totalling 10–12 sessions
in all. The normally employed physiotherapy modalities are ultrasound, acupuncture and megapulse. The physiotherapy should be directed at relaxation
of the superior pterygoid muscle on the affected side, thereby allowing the
natural elasticity of the disc to reposition it. Katie should also be counselled
that spontaneous remission may occur. If the clicking starts again spontaneously
or as a result of treatment, this is a good sign and she should not be alarmed
because it merely means that the head of the condyle is now able to move past
the disc and her range of movement will have improved.
In her case the history of the complaint is very short so treatment could
include muscle relaxant therapy alongside physiotherapy. Muscle relaxant
therapy should take the form of Temazepam Oral Suspension 10 mg taken at
night as a maximum dose. Ideally, as little as possible should be taken to
produce relaxation and lessen the symptoms while avoiding drowsiness or other
side effects. It should be remembered that this drug is licensed as an anxiolytic
although it also has a pharmacologically recognised muscle relaxant effect. It
appears to have an effect by relaxing contraction of the pterygoid muscles,
thereby allowing the disc to reposition. Prescription of this drug, especially in
an adolescent, should be undertaken either by her GP or with her general
medical practitioner’s knowledge and consent. She should be advised to take
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this 30 minutes before retiring at night and to titrate the dose herself so that
she wakes without discomfort, but also with no unwanted side effects. She
should take this drug only for 5–7 days initially before you reassess her.
Temazepam cannot be prescribed for patients aged under 12 years.
Temazepam Oral Suspension can be prescribed by dentists but only by using
a 5CX Private CD prescription obtained from your Primary Care Trust on
application.
If she returns to clicking, you might consider construction of an anterior
repositioning splint, once the acute phase has settled. If conservative measures
fail, referral to a specialist clinic should be made before any further treatment
is considered.
Exercises are often prescribed and patients also feel that they should vigorously move their jaw to ‘loosen it up!’. This is wrong. Exercise and forced
movement should be strictly avoided during the acute phase because of the risk
of damaging the displaced disc even further. Once the acute symptoms have
settled, corrective exercise can be prescribed to remedy abnormal mandibular
movement pathways.
If the disc remains out of position and her lock shows no sign of resolving
after a 12- to 16-week period, manipulation of the mandible under a general
anaesthetic may become an option. It is difficult to put a timescale on when
such a decision should be made because this will be an individual judgement
made by the patient, her parents (if appropriate) and the clinician together.
Arthrocentesis or joint lavage is another recognised treatment modality if
the lock persists. The pressure of fluid injected into the joint during this
washing-out process may facilitate joint movements by releasing or breaking
intracapsular adhesions. Removal of inflammatory mediators in the joint by
arthrocentesis may also contribute to a reduction in the symptoms.
On rare occasions when the locking is long term, appears permanent, no
spontaneous improvement has occurred and there is no response to any conservative treatment, surgery may be an option. This should be considered only
if the symptoms are totally unacceptable to the patient on a day-to-day basis,
if there is imaging evidence confirming the disc displacement and all conservative measures have failed.

TMJ locking

i

The term ‘locking’ refers to the common clinical presentation described in
Katie’s case.
This term describes a situation where the patient can open to a limited degree
but no further. Movement, both opening and closing, can usually occur freely
up to the point at which locking occurs. The patient then describes a distinct
sense of sticking within the joint, which can be very painful in the acute phase,
but otherwise is often less so, indicating that the restriction is primarily due to
a physical obstruction rather than pain.
In this situation the disc is usually displaced anteromedially to such a degree
that the bilaminar zone is stretched considerably and thinned. The condyle is
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Figure 6.3 Anteriorly displaced non-reducing disc in relation to condyle during mouth
opening. (From Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular
disorders. 2. Examination of the articulatory system: the temporomandibular joints. Br Dent
J 1994;176:473–7, with permission.)

located behind the thick posterior band of the disc which tends to bunch up
anteriorly. Locking then occurs because the position and distortion of the disc
are such that the condyle is unable to gain access to the undersurface of the
disc during mouth opening (Figure 6.3).
While rotation of the condyle can still occur, allowing an incisal opening of
about 17–20 mm, translation is prevented. Mouth opening can improve spontaneously with the passage of time, which may be due to either reduction of
the disc displacement that would be accompanied by return of the click, or
gradual stretching of the attachments of the disc, in which case there would be
no joint sounds. In this latter situation a near normal range of mouth opening
can be attained in time but this is usually still accompanied by deviation
towards the affected side. There can be other rare causes such as the head of
the condyle locating into a perforation in the intra-articular disc; this, however,
is very unusual.

How important is measuring the range of movement?

i

Jaw movements are the only parameters that can be objectively recorded and
measured. Mouth opening is important not only as a record of the severity of the
symptoms but also as an indication of the rate and degree of improvement. It has
been shown that this parameter was the only valid measurement in discriminating
between patients with or without a TMD.
Discriminating between a reduction in the range of vertical movement as a
result of a muscular problem and one caused by of a physical obstruction is
essential in making an accurate diagnosis of the TMD. The reduction in movement due to pain only is most likely to indicate a muscular problem whereas
limited mouth opening as a result of a physical obstruction is indicative of disc
displacement. It has been suggested that even a moderate reduction in mouth
opening may indicate a TMD so it is recommended that this variable should
be routinely recorded. The normal range of movement has been suggested as
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being 35 mm for females and 42 mm for males and 8 mm in either direction for
lateral excursion.

Conclusion
In Katie’s case, as the disc displacement was acute, and she had presented very
rapidly for the treatment, she responded well to outpatient physiotherapy which
consisted of ultrasound three times a week for 3 weeks and temazepam 10 mg
at night for 7 days. Her click returned and her jaw freed. You discussed with
her the option of further treatment and she elected to have an anterior repositioning splint but wanted to wait until her exams were over.

Further reading
Frost DE, Kendell BD. Part II: The use of arthrocentesis for treatment of temporomandibular joint disorders. J Oral Maxillofac Surg 1999;57.
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temporomandibular joint disorders: a comparative study of four treatment methods.
Br Dent J 1994;176:257–61.
Kai S, Kai H, Tabata O, Shiratsuchi Y, Ohishi M. Long-term outcomes of nonsurgical
treatment in nonreducing anteriorly displaced disk of the temporomandibular joint.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:258–67.
Nicolakis P, Erdogmus B, Kopf A et al. Effectiveness of exercise therapy in patients
with internal derangement of the temporomandibular joint. J Oral Rehabil
2001;28:1158–64.
Shi Z, Guo C, Awad M. Hyaluronate for temporomandibular joint disorders. Cochrane
Database Systemat Rev 2003;1:CD002970.
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Schiffman EL, Look JO, Hodges JS, et al. Non-surgical care should be the primary
treatment for TMJ closed lock. Evidence-Based Dent 2007;8:112.

Chapter 7

I’ve Got a Grating Joint

Mrs Smith is a patient whom you have known for several years. She has
attended for routine examinations; she wears partial upper and lower acrylic
dentures that are old and worn and have poor occlusion. She is missing most
of her posterior teeth in both arches. Her dentures are several years old and
she is now lacking posterior support. She is 67 years of age and, although you
have encouraged her in the past to get new dentures, she wishes to continue
with the ones that she has because she feels that she is too old to adapt to
something new.
She has attended for her 6-monthly examination and mentions to you in
passing that she has discomfort in her left ear. She said that she has had a
crunching or grating noise in her ear when she moves her jaw for 4 or 5 years
but she has recently become aware of discomfort. She feels that her mouth
opening is restricted; she has no pain on waking, but feels that her discomfort
comes on with function and gets worse as the day goes on. She says that her
jaw feels ‘heavy’. She does not get headaches and says that the pain is located
to the area immediately in front of her ear and ‘is in my ear’. She has osteoarthrosis and is awaiting admission to hospital for a hip replacement. She has
also recently been diagnosed with breast cancer and has had a general anaesthetic for a lumpectomy. The pathology has been reported as being a benign
lump. She had a mastectomy 12 years ago and underwent a course of radiotherapy and chemotherapy. She is taking tamoxifen and an antidepressant. She
is a retired teacher.

Examination
She has a class II, division I, basal bone and incisal relationship. She has an
overjet of 6 mm and she is now aware of having to posture her jaw forwards
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to be able to chew but this is uncomfortable. She feels that she has a restricted
range of movement, only being able to open comfortably to two finger widths.
You measured this as 25 mm. The left TMJ is tender on lateral and intraauricular palpation. You examined the temporalis and masseter muscles digitally and the lateral pterygoid muscles against resistance. She has no obvious
masticatory muscle tenderness. Even without the use of a stethoscope you were
able to hear a crepitation or grating noise from her left TMJ when she opened
her mouth widely. Mrs Smith reported that she felt that her bite had changed
somewhat but you are unable to detect any significant occlusal abnormalities
because of the poor occlusion of her dentures. This was also because she was
very ‘hand shy’, as she did not want you to palpate her TMJ, and because she
could not comfortably move her mandible from side to side. You found it very
difficult to establish her centric jaw relationship.
She was very anxious about her symptoms because of her previous history
of breast cancer as she felt that she might have a tumour. She insisted on you
referring her for a radiograph.
Although you would not normally have required a radiograph, you agreed
to do so in this instance because there was good reason to allay her very obvious
anxiety and, in the circumstances, you felt that this test was justifiable.

Radiographic examination
You requested a DPT. This showed a normal outline of the mandibular condyle
on the right side but showed loss of the condylar outline of the mandibular
condyle on the left side and sclerosis of the articular fossa (Figure 7.1).

Diagnosis
Your diagnosis was osteoarthrosis in the TMJ on the left side.

Treatment
It is suggested the natural history and progress of osteoarthrosis from the first
clinical sign to the final subsidence of pain and stiffness, if untreated, can vary
from 1 year to 3 years but on occasion the condition may take longer to stabilise
and symptoms to improve. Simple symptomatic treatment gives encouragement
and makes the disease more tolerable for the patient. Most patients with osteoarthrosis of the TMJ do not appear to have significant problems; it is mainly
acute exacerbations and reduced range of movement that necessitate active
intervention. In Mrs Smith’s case she was aware of the crepitation which had
been present for years. This did not concern her, and you and she had talked
about it before. What was new, however, was the discomfort and difficulty with
chewing. These were her immediate concerns.
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(a)

(b)

(c)

Figure 7.1 (a) Dental panoramic tomogram; (b) close-up of normal joint right; (c) close-up
of degenerative joint disease left.

Explanation and reassurance
Patients are encouraged by the fact that this disease often improves spontaneously as the TMJ retains the capacity to repair and remodel throughout life. It
should be explained that symptoms may worsen before they improve. A useful
way of illustrating this is to draw a graph or curve which will assist in explaining the prognosis of the condition (Figure 7.2).
It is conceded that at the time of consultation it may be difficult to assess
the patient’s precise position on the curve. Therefore if the current stage is at
point A, a period of deterioration will precede improvement. If on the other
hand it is at point B, the condition is on its way to resolving. At the initial visit
there is little way of predicting the immediate future pathway of the symptoms
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Figure 7.2 Diagrammatic presentation of the progress of osteoarthrosis symptoms. (Reprinted
from Ogus MD, Toller P. Common Disorders of the Temporomandibular Joint. Bristol: John
Wright & Sons Ltd, 1981, with permission; © 1981.)

unless the patient volunteers they are generally improving or alternatively,
deteriorating.

Physiotherapy
Voluntary immobilisation such as reduction of mouth opening, i.e. stifling a
yawn, heat and gentle massage are useful modalities included in a physiotherapy regimen. Joint rest is a functional tenet of arthritic therapy and with the
TMJ can be achieved by varying degrees of controlled joint immobilisation,
usually involving a soft diet and voluntary avoidance of excessive mandibular
movement. Electrophysiotherapy can include ultrasound, Megapulse, acupuncture or soft laser treatment. Soft laser has a recognised effect on fibroblast
production and can stimulate healing. A non-steroidal anti-inflammatory gel
rubbed into the skin over the affected sites can also be helpful. Several jaw
exercises have been suggested. These should be avoided during the acute phase.
Mrs Smith was happy to have a course of outpatient physiotherapy, so you
arranged this. You stressed that the course must be intensive, i.e. two to three
sessions a week for 3–4 weeks totalling 10–12 sessions in all. Attending once
a week or irregularly would have little lasting benefit.

Medication
Pain relief forms a major part of treatment and, assuming that there are no
contraindications, non-steroidal anti-inflammatory drugs are useful. It should
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be pointed out, however, that there is no evidence to suggest that the natural
history of osteoarthrosis is significantly affected by these drugs; they are used
for control of pain and inflammation.
Mrs Smith was anxious to avoid taking medication if it could be avoided
– ‘I am not a pill person!’.
In patients with severe intractable pain who do not respond to conservative
treatment, intra-articular injection of a steroid may be used but this is specialist
treatment. The drugs most commonly used are triamcinolone and depomedrone. Intra-articular steroid injections can be repeated, but it should be realised that further erosion can occur with repeated injections. An alternative
agent with fewer side effects is sodium hyaluronate. This drug has also been
shown to give a significant short- and long-term reduction to subjective symptoms and clinical signs in patients with persistent TMJ problems because it
provides lubrication to the articulating services.

Reduction of contributory predisposing factors
Some authors refer to a possible correlation between the number of opposing
posterior occlusal units and the occurrence of osteoarthrosis symptoms and
suggest that dental treatment such as restoration of missing functional units
may help. There is, however, a lack of conclusive evidence to support this claim.
You had already discussed new dentures but this suggestion was declined. Your
alternative would have been to temporarily build up the occlusion of the existing dentures with light-cured or cold-cure acrylic to re-establish posterior
contact, because this could have had a beneficial effect. Symptomatic treatment
was, however, her preferred option.

Final treatment plan
Mrs Smith declined medication and adjustment to her dentures. She had nine
sessions of Megapulse and her discomfort resolved. The crepitus remained
unchanged but this was of no concern to her.

What is crepitation?

i

Crepitation is usually reported by the patient as a grating, grinding or crunching
noise that may be audible during all jaw movements. Crepitus is usually sensed
by the patient and can often be felt by the examining finger. It is audible on
auscultation and varies from fine crepitation to a course staccato crunch, which
on occasion can be heard without the need for a stethoscope.

Is osteoarthrosis always associated with pain and crepitus?

i

In the early stages of osteoarthrosis patients are often free from symptoms but
may have signs such as a reduced range of movement and mild (to the patient)

86

Temporomandibular Disorders: A Problem-based Approach

inexplicable joint sounds – squeaking, grinding, crunching or grating. Some
joints with structural changes characteristic of osteoarthrosis are clinically
asymptomatic.
As osteoarthrosis of a TMJ progresses the following signs and symptoms
may be observed:

•
•

•
•

Aching that is usually initially localised to the area of the joint but can subsequently radiate over the affected side of the face due to secondary muscle
symptoms.
Pain on movement of the jaw, not only on biting or attempted wide opening,
but that can be present at any part of the range of movement. The pain is
sometimes of a persistent aching character at rest, but is exacerbated by jaw
movement.
Tenderness over the TMJ particularly with the mouth open and when palpation is directed towards the back of the condyle.
A reduced range of jaw movement is a common feature of osteoarthrosis,
not necessarily on waking in the morning. This symptom, in addition to
pain, tends to become worse with function. The reason for this is because
the structure of the joint is damaged and this joint therefore has a reduced
capacity even for normal load. In this instance even normal function will
cause symptoms.

The normal clinical picture is for osteoarthrosis of the TMJ to affect one
side only. It has been suggested that joint stiffness and limitation of jaw movement are mainly a result of secondary inflammation of the capsular tissues.
On very rare occasions, when there has been loss of condylar height, occlusal
changes may result because of shortening of the ascending ramus. A tilting
of the occlusal plane occasionally associated with deviation towards the
affected side can occur. Even less frequently an anterior open bite may result;
this, however, is highly unusual and usually associated with rheumatoid
arthritis.
Pyrophosphate can be found in high concentrations in synovial fluid in joints
with osteoarthrosis. Calcium crystals can be formed from the combination of
pyrophosphate and calcium, which may subsequently provoke an acute inflammatory response with consequent pain and impairment of the normal freesliding, low-friction movement of the jaw.

Radiographic changes

i

The TMJ is a difficult joint to examine using simple radiographic techniques.
Its position within the dense skull base makes straightforward imaging difficult.
The normal way to view the TMJ is laterally, but this leads to superimposition
from the contralateral joint and partial obscuring by the petrous temporal bone
of the skull base. Simple radiographic techniques therefore use oblique beams
in an attempt to find an unobstructed pathway for the X-ray beam to achieve
a useful result.
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In early disease radiological features may be undetected. Studies have
reported variable frequencies of radiological signs; however, many of these
abnormalities disappear with time, probably reflecting remodelling associated
with growth and repair. There tend to be two common radiological presentations: degenerative, when erosion and loss of the condylar outline are apparent,
or, in contrast, when there is marked proliferative change with osteophyte
formation and sclerosis. On tomography, the earliest detectable changes in
osteoarthrosis are surface erosions associated with damage to the subarticular
cortical bone. Osteophytes are occasionally seen in the later stages and usually
present at the anterior aspect of the condyle although occasionally on the lateral
margin. Lipping has, however, been observed without any other evidence of
pathological changes, so the presence of a bony spur evident on a radiograph
may be irrelevant if no other signs or symptoms are present. Anterior lipping
of the mandibular condyle may represent a progressive remodelling process in
response to changing functional demands often associated with increasing age,
and may not necessarily be indicative of osteoarthrosis. It is accepted that the
mandibular condyle even with an osteophyte can function efficiently, free from
symptoms and with no alteration to the occlusion.
As the disease progresses radiographically, loss of the condylar cortical
outline and erosion become more pronounced. With progress of the disease
into the reparative phase the anterior aspect of the mandibular condyle becomes
flattened and the outline more pyramidal than rounded.
It should be remembered that radiographic changes appear to develop some
months after the clinical symptoms. A comparison of clinical features, radiographic findings and subsequent histology suggests that if TMJ symptoms are
severe the pathological damage to the articular surface of the condyle at a cellular level is more advanced than radiographs might indicate.

Treatment of pathological sequela

i

A minority of patients with an osteoarthritic TMJ end up with prolonged discomfort and intractable pain as a result of gross pathological tissue changes.
This situation is, however, rare.

Invasive treatment
One possible treatment is arthrocentesis. This involves introduction of a cannula
into the joint space; it is associated with joint irrigation, with two needles within
the joint space to allow continual flow of fluid in and out. Medications, such
as local anaesthetics, steroids and synthetic synovial fluids, may be added
during arthrocentesis. The lavage is thought to eliminate much of the secondary
inflammatory mediators that produce pain.
Surgery may be a treatment option when symptoms persist and are totally
unacceptable to the patient on a day-to-day basis. The surgical procedures that
have been most frequently employed are an intracapsular condylectomy and a
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condylar shave, in which the diseased portion of bone is removed. It is thought
that a new fibrous surface forms, thereby allowing the joint to function.
Arthroscopy is a less invasive approach than open joint surgery. With this
technique a variety of ‘surgical’ procedures can be accomplished. This technique
involves placing an arthroscope into the superior joint space, rendering the
intracapsular structures visible on a monitor. Bone spurs can be removed with
shavers and the joint space can be increased by inflation of balloon stents. This
procedure has been shown to be successful in reducing symptoms and improving the range of jaw movement. Therapeutic agents can also be placed using
this technique.

Further reading
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Alpaslan GH, Alpaslan G. Arthrocentesis with sodium hyaluronate is more effective
than arthrocentesis alone in temporomandibular joint treatment. Evidence-Based
Dent 2002;3:70–1.
Guo C, Shi Z, Revington P. Temporomandibular joint arthrocentesis and lavage.
Evidence-Based Dent 2009; 10:110.
Reston JT, Turkelson CM. Temporomandibular articular disorders can be alleviated
with surgery. Evidence-Based Dent 2005;6:48–50.

Chapter 8

You’ve Changed My Bite

History
Mrs Smith is a 40-year-old teacher and is a new patient to your practice. You
already treat her husband and her two children. She attends complaining of
pain over the right side of her face in front of her ear, headache and a feeling
of restricted jaw movement.
Mrs Smith was a regular attender at another practice close to you. She had
no problems until 2 months ago when she started to experience facial pain after
she had a bridge fitted to replace a missing upper right first and second premolar
teeth. She had this bridge placed for aesthetic reasons only. She had had the
teeth taken out 2 years ago after an abscess and a failed root canal treatment
and her husband had suggested that she should have the gap filled to improve
her smile.
Mrs Smith is very dentally aware and readily agreed to have the treatment
done. The teeth on either side of the gap had large amalgams and she was
conscious of the appearance of these in any case so she felt that this would be
a good idea, not only to fill the gap, but also to eliminate the appearance of
unsightly restorations. The teeth on either side of the gap had been prepared
uneventfully and temporary crowns had been placed but at various times both
had fallen off. She phoned the practice but was told that, as the teeth were only
mildly sensitive and the dentist was really busy, she should just wait until the
permanent bridge was ready in a couple of weeks. At this stage she was not
aware of any change in her bite.
She returned for provision of the permanent bridge and this again proceeded
uneventfully. She had this done under a local anaesthetic. Following the provision of the bridge she felt that her ‘bite felt different’ and she returned to the
dentist 3 days later (Figures 8.1 and 8.2).
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(a)

(b)

(c)

Figure 8.1 (a) Prepared bridge abutments and (b and c) heavily adjusted framework in place.
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Figure 8.2 Fitted bridge: note the gap between upper and lower right lateral incisors
compared with Figure 8.1a/b.

By this stage she had developed right sided facial pain.
She said that the bridge was very sensitive to bite on and the teeth were
reacting to hot and cold stimulus. However her main complaint was that her
bite felt altered. She was happy with the aesthetics of the completed restoration
and to avoid any alteration to this the dentist suggested that it would be easier
to adjust the bite by removing some tissue from her lower teeth opposing the
bridge. The dentist did this but within a couple of days Mrs Smith was aware
of the fact that her lower teeth had also become sensitive and the symptoms
from the upper bridge remained unaltered. She said it was difficult to differentiate between the sensitivity she was experiencing from the bridge and from the
lower teeth but she was sure that the hypersensitivity was not restricted to the
upper arch.
Mrs Smith had returned to her dentist on two subsequent occasions and
on one of these further occlusal adjustments were made, again to the lower
teeth.
As the symptoms were worsening rather than improving, Mrs Smith asked
her husband to book an appointment with you for a second opinion. She has
decided to leave her previous practice and come to you. She commented that
she felt aggrieved and she was contemplating litigation and asked for your
support. She had had the bridge fitted privately and she said it ‘cost an arm
and a leg’. On questioning her about her medical history she said that she
had been suffering from depression and was worried about ‘my appearance now I have hit 40!’. She is now on an antidepressant (citalopram).
She was a regular dental patient and had seen her previous dentist every 6
months.
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Examination
It was apparent from intraoral examination that Mrs Smith was very dentally
aware. Her oral hygiene was of a very high standard, there were no plaque or
calculus deposits and her BPE was one in each sextant. All the soft tissues
appeared healthy.
On examination of her articulatory system, the right TMJ was tender on
lateral and especially on intra-auricular palpation. Although she felt that her
mouth opening was restricted, she had a normal range of movement. being able
to open to 35 mm in the vertical dimension. This was, however, painful for her
to do. There were no joint sounds.
On examination of the mandibular muscles, the right temporalis and masseter muscles were tender on palpation in the origin of both muscles, i.e. in the
anterior temple and along the anterior two-thirds of the zygomatic arch. The
right lateral pterygoid muscle was tender against resistance in the vertical
dimension.
On examination of the occlusion, centric jaw relation and centric occlusion
did not coincide, the premature contact being between the lower right first
premolar and the upper right first premolar bridge pontic. The premature
contact was on the mesial marginal slope of the palatal cusp of this tooth. The
slide from centric relation to centric occlusion was vertical and to the left.
When examining the lateral movements of the mandible, the bridge provided
interference on the non-working side on left lateral excursion. This was again
against the mesial slope of the palatal cusp of the upper right first premolar
pontic.

Special tests
In view of the fact Mrs Smith was a new patient to your practice you took
bite-wing radiographs and a periapical radiograph of the upper right bridge
retainers. There was no adverse pathology evident.
As she had already stated to you that she was contemplating litigation, you
took upper and lower impressions of her teeth and a facebow record and a
centric relation occlusal record to establish her baseline occlusion. You took
careful records of her teeth in the lower right quadrant opposing the bridge, as
she claimed that these teeth had been adjusted. You felt that there was evidence
of removal of tooth surface by a bur and took intraoral photographs of these
teeth in case they should be needed later.

Treatment
In view of the potential medicolegal implications, you discussed the treatment
at length with Mrs Smith to obtain her informed consent. The options that you
discussed were adjusting the lower teeth, which you said you were not prepared
to do, and adjusting the upper bridge, which you were happy doing but you
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did advise Mrs Smith that this could compromise the aesthetics. As a result of
the interference on the palatal cusp, you felt that removal of the porcelain
would probably expose the underlying bridge alloy metal. She was not happy
with this. The third option that you discussed was removal of the bridge with
replacement by an acrylic long-term provisional bridge so that this could be
adjusted comfortably without change to the aesthetics, enabling Mrs Smith to
regain her original comfort with her bite.
Mrs Smith said that she had felt ‘a bit down recently’ and wanted the fastest
cure for her symptoms while not wanting to undertake treatment that would
compromise her situation further. In view of her concerns about the aesthetics,
you decided that removal of the bridge and replacement by provision of a
temporary bridge would be the best solution. This would mean that she could
enjoy the aesthetic benefits of the missing functional unit being restored and
you would have time to adjust the occlusion until she was comfortable.
Mrs Smith was very happy with this because she felt that, since this problem
had arisen, she had started to grind her teeth, and this was what was causing
her facial pain and headache. You did explain that removal of the offending
restoration could not be guaranteed to resolve her symptoms but you felt that
it would be a step in the right direction. You took a rubber base impression
and fabricated a chair-side temporary bridge; you did this under local anaesthetic and made an appointment the following day for Mrs Smith to return
once the effects of the anaesthetic had worn off, so adjustments to the occlusion
could be made to her satisfaction. At the same time you took impressions and
a jaw registration for your technician to construct a long-term provisional
bridge that could be repeatedly adjusted until Mrs Smith was satisfied.
This was fitted a week later and you managed to achieve an occlusion that
Mrs Smith felt was ‘as good as it was before!’
You had arranged to see her for review in a week’s time but she phoned the
practice 2 days later to say that her symptoms had improved dramatically and
that she was satisfied. You did, however, insist on seeing her at the appointed
time and made further minor adjustments to the occlusion. You agreed to leave
any permanent restoration for at least 3 months to ensure that the symptomatic
improvement would be long lasting.
You saw her 4 months later; all her symptoms of facial pain and headache
had disappeared, and she was happy with the treatment that you had provided.
You removed the temporary bridge and took impressions of the upper and
lower arches to forward to your technician with a careful occlusal record. The
permanent bridge was fitted and no occlusal adjustments were necessary. The
thermal sensitivity in the lower teeth, which had been adjusted by her previous
dentist, had resolved with topical treatment and the outcome was deemed to
be successful.

Discussion

i

A bridge made without careful consideration of the patient’s occlusion is
potentially hazardous. When a tooth in an arch is prepared for an indirect
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restoration, it is necessary to ensure that an accurate occlusal record is transmitted to your technician. A functionally stable posterior occlusion exists when
enough teeth are in simultaneous even contact and occlusal forces are directed
axially, thereby stabilising the position not only of the teeth but also of the
TMJs. Appropriate occlusal stability distributes occlusal forces over a wide
area, preventing damage to the individual components of the masticatory
system. The way to achieve this is to adopt a conformative approach, which is
defined as the provision of restorations ‘in harmony with the existing jaw relationships’. In practice, this means that the occlusion of the new restoration is
provided in such a way that the occlusal contacts of other teeth remain unaltered. The reason why this approach is favoured is not because it is the easiest
but because it is the safest. It is less likely to introduce potentially harmful
consequences for the tooth, periodontium, muscles, TMJ, and patient and
dentist!
Ignoring the conformative approach may result in a less than ideal occlusion
that is not harmonious with the existing occlusion, and the patient may not
tolerate this. The occlusion of the bridge that had been provided for Mrs Smith
was obviously not the same as she had had pre-treatment. There was now a
space between the incisal edges of the upper and lower right lateral incisors
and she developed a TMD almost immediately after this bridge was fitted.
What is notable in a patient such as Mrs Smith is that, when the occlusion
was restored to the original, the symptoms disappeared rapidly. This depends
on the timescale for placement of the iatrogenically introduced occlusal
interference. The sooner that it is removed the quicker the symptoms will
disappear.

How can this conformative approach be adopted practically?
The patient’s occlusion should be recorded before any treatment is started. The
construction of an indirect restoration requires the transfer of anatomical information from the clinician to the dental laboratory technician. This requires
accurate models of the patient’s teeth and an occlusal record, a centric jaw
relation and a facebow record. Bite registration paste is better than a wax
occlusal record (Figures 8.3 and 8.4).
Ideally, before tooth preparation is undertaken, occlusal contacts should be
checked with articulating paper and Shimstock, not only on the teeth to be
prepared but also on the adjacent teeth. A record should be made of the occlusal
contacts. Unless the models exhibit exactly the same occlusal contacts as the
patient’s teeth, the likelihood is that the dentist will find that ‘the bite is wrong’
on the restoration at the fit stage. This is a not unfamiliar scenario and care at
this stage will minimise, although not eliminate, the chance of error. To prevent
the restoration being made on models with an inaccurate occlusion, it is important to adopt a means of checking the patient’s occlusion as well as the occlusion of the models before starting the laboratory process.
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(a)

(b)

Figure 8.3 The use of a suitable material (bite registration baste) in registering a jaw
relationship.

Conclusion
Do you think that it was correct to leave Mrs Smith without temporary crowns even
for a short period of time even though the teeth were only slightly sensitive? No!
Do you think that the dentist adopted the correct approach by adjusting the
teeth opposing the bridge to improve the occlusion and hopefully reduce the
patient’s discomfort? No!
This is obviously wrong and is medicolegally indefensible. It was apparent
that a change in the patient’s occlusion was caused by loss of the temporary
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(a)

(b)

Figure 8.4 The use of a wax squashbite in registering a jaw relationship is not recommended
because it readily distorts under pressure and has insufficient strength to maintain accuracy.

crowns and/or placement of the permanent bridge to an incorrect occlusion,
and this was directly responsible for the onset of the TMD symptoms. This was
further reinforced by the fact that, when the occlusion was corrected by placement and subsequent adjustment of the temporary bridge, the symptoms
resolved rapidly.
Mrs Smith had the bridge placed for aesthetic reasons. The occlusion was
incorrect which caused a TMD. She did not want the bridge to be adjusted
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because the underlying alloy would have been exposed and this would have
been aesthetically unacceptable. The lower teeth should not have been adjusted
under any circumstances.
A provisional bridge was made and her symptoms resolved. A final permanent restoration was constructed and Mrs Smith remained symptom free.

Further reading
Burke FJ, Murray MC, Shortall AC. Trends in indirect dentistry: 6. Provisional restorations, more than just a temporary. Dent Update 2005;32:443–4, 447–8, 450–2.
Davies S. Conformative, re-organized or unorganized? Dent Update 2004;31:334–6,
338–40, 342–5.
Davies SJ, Gray RM, Smith PW. Good occlusal practice in simple restorative dentistry.
Br Dent J 2001;191:365–8, 371–4, 377–81.
Shargill I, Ashley M. Good night, squashbite: a ‘how to’ paper on better wax occlusal
records. Dent Update 2006;33:626–8, 631.

Chapter 9

I’ve Got Pain in My Face

History
Fiona is a 30-year-old schoolteacher and you have known the family for years.
She phones your practice because she is in pain but due to school commitments
cannot attend during the day. She is seen by you in your evening emergency
space.
She is complaining of pain from her left cheek area. She said the pain began
spontaneously about 6 weeks ago. It was intermittent but is now becoming
more frequent. As her students are approaching their GCSE exams, she was
busy at school and could not afford time off work to seek advice. Today,
however, the pain has become so bad that she can ignore it no longer. She
described it as being episodic and sharp, stabbing severe pain that lasts for no
more than a few seconds – ‘it makes my eyes water!’. It can arise spontaneously
but she notices it more when she washes her face or puts on make-up. She now
avoids touching a certain area of her face. She said that she had had similar
symptoms about 9 months ago which were not as severe and ‘went away’. She
gets episodes of the sharp pain three or four times a day but today it is much
more intense and frequent.
She also has pain brought on by brushing her teeth with cold water and
eating cold foods such as ice cream, and her teeth ache for a while after eating
or drinking extremes of temperature.
She has not taken any analgesia because she said that she suffers from ‘heartburn’. You have suspected for some time that Fiona is bulimic and you have
been concerned about acid erosion of her teeth, particularly on the palatal
surfaces of the upper incisors. You have attempted to discuss this with Fiona
but she denies making herself sick. About a month ago you discussed with her
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the possibility of root canal treatment to an upper left molar tooth because this
tooth had become exquisitely sensitive to hot and cold. There was a large area
of exposed palatal root of the upper left second molar. She, however, declined
because she was too busy and wished to defer any definitive treatment until
school broke up for the summer holidays. She said that her symptoms were not
exacerbated by stress or by physical activity. Fiona is married; she has two
young daughters and lives with them and her husband, who is currently in
full-time employment.
She volunteered that she had been to her doctor recently because she feels
weepy and stressed. She has the pressure of her job and is also worried about
her husband, who is a builder, because she fears that his business is under threat
as a result of the economic climate. You have in the past asked her about the
erosion on her teeth but she has consistently denied any untoward habits. You
know that she has had a history of increased alcohol intake in the past but she
stopped drinking alcohol when she became pregnant with her first child and
has not consumed alcohol since.
She takes thyroxine for an underactive thyroid. She is otherwise fit and well
and attends gym classes three evenings a week.

Examination
On examination, there was a normal range of mouth movement in the vertical
and lateral directions. You examined the TMJs for tenderness and there was
no tenderness on lateral palpation in the area immediately in front of the ear,
on intra-auricular palpation via the external auditory meatus or on manipulation of the mandible to a retruded position. There was intermittent soft clicking
in the left TMJ but no crepitation.
She did have signs of parafunction in that she had ridging of the inside of
her cheeks and scalloping of the lateral border of her tongue. There was no
obvious abnormal wear faceting and there was no obvious attrition of her teeth.
There was, however, erosion of the enamel on the palatal surfaces of her upper
teeth, especially the incisors and molars. The palatal root of the upper left
second molar was exposed and there was approximately 7 mm of gingival
recession. There was no masticatory muscle tenderness. You examined the masseter and temporalis muscles by digital palpation and you examined the lateral
pterygoid against resistance.
When you examined her occlusion she appeared to have centric relation
occlusion; there was no premature contact and there was no slide from centric
relation to centric occlusion. On lateral excursions of the mandible she had
canine guidance and there were no obvious interferences on the working or
non-working side. She had good oral hygiene; there were no calculus or plaque
deposits. She had heavily restored posterior teeth but no teeth were tender to
percussion although she said that the upper left second molar felt ‘slightly different’. She had generalised sensitivity due to gingival recession and the erosion
on the palatal surfaces of her upper teeth; this was particularly noticeable
around the region of the upper left first molar.
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Radiographic examination
In view of the fact that she had heavily filled posterior teeth and because you
had not taken bite-wing radiographs for about 18 months, you took right and
left bite-wing radiographs and a periapical of UL7 at the time of her examination. These radiographs showed her restorations to be in good condition. There
was no primary or recurrent caries and no apical pathology. There were no
obvious deposits of calculus and the bone level appeared normal apart from
the upper left quadrant where there was slight horizontal bone loss.

Differential diagnosis
Tunnel vision is dangerous! It is your responsibility when diagnosing a patient
with a history of facial pain to consider all possibilities.
Let us consider all possible sources of Fiona’s symptoms:

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Dental (pulpitis, pericoronitis, apical periodontitis)
Fractured tooth
Temporomandibular disorder (TMD)
Neuralgic pain
Sinus pain
Ear infection
Headache
Soft tissue
Cervical spine pain
Salivary glands
Atypical facial pain
Referred cardiac pain
Multiple sclerosis
Central lesion
Tumour (acoustic neuroma)
Ophthalmic
Dry socket
Trauma.

Let us deal with the list in reverse order.
It should be possible to eliminate most of these potential diagnoses by history
taking and discussion. Her symptoms are too specific for them to be coming
from an ophthalmic problem, although if you have any doubt you should
suggest that she sees her optician to have her eyesight tested.
Dry socket and trauma can be immediately excluded in the absence of any
germane history of either a blow or a recent dental extraction.
Had there been a central lesion or an acoustic neuroma, you would have
expected other symptoms such as possible involvement of the cranial nerves
and headache or continual facial pain. You thought about a tumour such as an
acoustic neuroma but this would, however, have been accompanied by an
alteration to her hearing.
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Multiple sclerosis on rare occasions presents with facial pain but should be
remembered because, on occasion, the first symptoms can mimic the distribution of pain found in patients with a TMD and on rare occasions can occur
before any other signs such as muscle wasting or weakness. This is extremely
rare and normally accompanied by other symptoms.
If her pain had been referred cardiac pain this would have been expected
over the area of her left mandible, in her left arm and the left side of her neck.
This would have been possible if her pain had been anginal in origin. She did
state, however, that her symptoms were not worse with stress or physical activity and she is a regular fitness participant.
She may have atypical facial pain, but this is also highly unlikely because
true atypical facial pain tends to be bizarre in its pain pattern and presentation.
It does not tend to localise to one particular area and frequently crosses the
midline. A diagnosis of atypical facial pain is very rare.
If her symptoms had arisen from her salivary glands you would have expected
her to suffer intense pain at mealtimes when the salivary flow is stimulated.
This is often accompanied by localised swelling over the parotid or submandibular glands. The pain and swelling would subsequently gradually resolve unless
there was infection in the gland. There would then be other symptoms such as
very painful localised swelling and a bad taste.
Referred cervical spine pain from the C5 and C6 level can present as facial
pain but this is most commonly over the angle of the mandible, not the maxilla,
because this distribution follows neural pathways. There is sometimes a history
of a previous neck injury. If there had been pain from the cervical spine this
would have been associated with other symptoms such as restricted movement
and acute localised tenderness. If you are in any doubt, however, you should
refer her to a neurologist directly or via her general medical practitioner.
If there had been a soft-tissue lesion, such as a large aphthous or traumatic
ulcer, you would have been able to visualise this.
Headache, commonly migraine, can present with unusual symptoms. These
usually involve nausea and sometimes vomiting, a visual aura and photophobia.
There is frequently a family history. You should be able to eliminate this diagnosis from Fiona’s history especially as there is not a specific trigger for headache arising from touch.
If Fiona had had an ear infection she would have probably had a discharge
from her ear canal or the inner aspect of the external auditory meatus would
have been very tender to touch, and the tympanic membrane would have been
tender and swollen.
Having considered the possible diagnoses and eliminated the impossible and
unlikely let us re-visit the original list of possibilities and see what remains:

•
•
•
•
•

Dental (pulpitis, pericoronitis, apical periodontitis)
Neuralgic pain
Fractured tooth
TMD
Sinus pain.
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You should be able to eliminate any problems from her sinuses. If she had
sinusitis the pain would be worse when she lay down at night or when she bent
forward to pick something up from the floor. There is a gravitational influence
in sinusitis and if there is a fluid level in the sinus when the patient bends
forward pain becomes much more intense. The area underneath the zygoma is
often tender to palpate. The eye on the affected side can become bloodshot and
watery. There is sometimes a bad taste in the mouth and patients usually
describe a ‘heavy feeling’ on the affected side of the face. Even if there is no
fluid level in the sinus, mucosal thickening can cause similar symptoms.
In her case a TMD is highly unlikely. Fiona did have an intermittent click
but this was totally symptomless and occasional. It had never caused pain and
she had never experienced locking. She had no muscle tenderness or TMJ tenderness and her range of jaw movement was normal. Clicking on its own is
not considered to be diagnostic of a TMD.
A hairline fracture in a tooth is a possibility but you would expect this to
be accompanied by part of the tooth in question being tender when placed
under pressure. The tooth is usually very easily identified because, when biting
pressure is applied, the patient will feel a sharp acute pain in the tooth. This
can usually be diagnosed by applying pressure to each of the cusps in turn, or
asking the patient to bite down hard on a cotton-wool roll. On occasion it may
be necessary to remove any restoration in the tooth and flex the cusps to determine
whether or not there is a hairline fracture. These fractures are sometimes very
difficult if not impossible to visualise or detect on radiographic examination.
This leaves us with two possible diagnoses:

•
•

Dental pain (pulpitis, pericoronitis, apical periodontitis)
Neuralgic pain.

When considering dental pain excluding a cuspal fracture there are three possible diagnoses: pulpitis, pericoronitis and apical periodontitis.
Pericoronitis can be eliminated if there is no obvious evidence of infection,
restricted opening or direct tenderness of the soft tissues, usually around the
upper or lower third molar. Any of these symptoms would be detectable visually. She might also experience a bad taste or halitosis.
There was a large area of exposed palatal root on the upper left second
molar and you felt that a terminal pulpitis was developing. You had discussed
this with her some time previously but her symptoms in relation to this particular tooth had not worsened since. Although she did volunteer that this tooth
‘felt different’, it was not tender to percussion.
Apical periodontitis is therefore at this stage unlikely but irreversible pulpitis
is a distinct diagnostic possibility. You had discussed the possibility of root
canal treatment to the upper left second molar with Fiona and you agreed that
this would need to be done soon because you felt that the nerve was dying.
Some elements of the history are not suggestive of this being the sole cause of
her symptoms, however. If she had pulpitis you would have expected sharp
pain in response to a stimulus or arising spontaneously with dull pain lasting
for some time thereafter. The same is true of extreme dentine sensitivity.
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Having logically eliminated all other possible diagnoses, you are left with
one that you felt was most likely.

Neuralgic pain
You reviewed her history and she said that she had episodes of being completely
pain free but then she experienced sudden, sharp episodes of severe pain, which
was enough to ‘stop me in my tracks’. The pain made her eye water and was
severe. She found it occurred spontaneously or when she applied make-up over
the left side of her face and when she washed her face. You had examined all
other aspects of her articulatory system and found no conclusive signs or
symptoms.
Your final diagnosis therefore was one of trigeminal neuralgia. This is usually
described by patients as being a short, sharp, shooting pain that lasts for
seconds and is severe. The pain then disappears and in-between times there are
no other symptoms. This can arise spontaneously without any initiating factor.
It is possible for trigeminal neuralgia to ‘burn out’ in the fullness of time. This
diagnosis is compatible with the fact that she experienced a similar episode that
resolved spontaneously some months ago.

Treatment
Dentists can prescribe the drug used in the management of trigeminal neuralgia
– carbamazepine (Tegretol). Even if you are experienced in management of this
condition, treatment should always be undertaken by the patient’s general
medical practitioner. The first line of treatment is carbamazepine starting at a
dose of 100 mg twice a day. This dose is usually increased to 200 mg three times
a day. It should be remembered in this case, however, that there was a previous
history of increased alcohol intake. This may have led to some liver damage.
A liver function test should be carried out before prescription and at regular
intervals subsequently.
She is taking thyroxine; metabolism of this is accelerated by carbamazepine
so her dose of thyroxine may need to be increased. In view of this it would be
essential for you to refer her to her general medical practitioner for her treatment and subsequent monitoring.
When carbamazepine is prescribed patients must be warned of possible side
effects such as fever, sore throat, rash, mouth ulcers and bruising. Once a
maintenance dose has been achieved it is normal to gradually reduce this in an
attempt to wean the patient off prescription when clinically advisable.
In Fiona’s case, you conducted an exhaustive examination of all possible
structures involved. In view of the absence of any clinical or radiographic findings, and in view of her specific history, you diagnosed trigeminal neuralgia.
After receiving a letter from you, Fiona’s doctor commenced a course of
Tegretol. She had regular monitoring and her treatment proceeded uneventfully.
After 3 months of increasing her medication her doctor started to reduce the
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dose and she was weaned off all treatment 9 months later. She is now symptom
free. In the meantime you undertook root canal therapy to the upper left second
molar.

Questions to ask patients regarding pain in general
Site

•
•
•

Where do you feel the pain?
Can you locate the pain?
Does the pain radiate anywhere else or even across the midline?

•

Is the pain throbbing, stabbing or shooting? Pain can range from being a
dull ache to severe shooting pain.

•
•
•
•
•

How bad is the pain on a scale of 1–10?
Has the pain got worse since it started?
Has the pain got less since it started?
Do you have to take painkillers – if so, what?
Does the pain wake you up at night?

Character

Severity

Duration and frequency

•
•
•
•

Does the pain remain for a long time or does it go in a matter of
seconds?
Is the pain intermittent?
Does it come and go on an hourly, daily or weekly basis?
How long have you had it?

Onset and time

•
•
•
•
•

When did you first notice the pain?
Is there any particular time of day when you notice the pain?
Is it worse in the morning, easing off during the day, or are you pain free in
the morning and the pain gets worse during the day?
Can you associate the onset of symptoms with a specific event?
Does anything trigger the pain such as touching an area of your face, shaving
or putting on makeup?
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•
•
•
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Are there exacerbating or relieving factors?
Is the pain related to eating? Association with mealtimes can indicate several
possible diagnoses such as hot or cold foods or sugary foods causing pulpal
pain, movement of the mandible causing muscle pain, and sialadenitis
causing pain from the salivary glands.
Is the pain bought on by biting?
Do you notice if the pain is related to lying down or bending down?
Is there anything that makes the pain better or worse?
Does the pain start with hot or cold stimulus?
What have you tried for pain relief?
Have you attended your dentist or your doctor with this problem before?
Have you been prescribed any drugs for the pain?
Do you feel that your pain is stress related?
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Chapter 10

I’ve Got a Dislocated Jaw

You are on call one weekend when your on-call mobile phone rings and you
are requested to re-attend and reopen your surgery urgently. You are advised
by the wife of one of your patients that he has been struck in the face playing
football and he cannot close his mouth. She said he has got ‘lock jaw’. She says
that she is on her way to the surgery and will meet you there.
As you re-attend the practice your patient and his wife are driving into the
car park. He is still dressed in his football kit and is in obvious pain. He is
holding a towel to his mouth as he is dribbling saliva. There is no bleeding.
You reopen the surgery and with the assistance of his wife take a history. It
would appear that Steven had been trying to head the ball. He had leapt up
but had clashed heads with a defender. He remembers that he had his mouth
open at the time and the defender’s head hit him on the right side of his chin.
He was stunned but not rendered unconscious and fell to the ground. He was
immediately aware of acute pain in both right and left TMJs and also aware
that he could not close his mouth. He felt that any attempt at jaw movement
was acutely painful. He was also aware of the fact that his mandible had
slewed across to the left side and that a depression had appeared in front of
his right ear.
It was apparent during history taking that he could not speak comfortably
or clearly and was relying on writing notes and his wife interpreting his account
of events. He was also not able to swallow comfortably and was dribbling
saliva. He was in obvious and increasing pain and his wife estimated that it
was less than half an hour since the trauma occurred. Steven and his family
were new patients to your practice and you had only seen him once before. He
had no relevant medical history and he had a restoration and caries-free mouth.
His oral hygiene was excellent.
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Examination
On extraoral examination, there were no contusions, abrasions or lacerations
on Steven’s face. There was, however, a red area over the body of the mandible,
in the canine region on the right side, and this would appear to correspond
with the area that his opponent’s head struck. Steven’s mouth was stuck open
at approximately 25 mm. When being asked to move his mandible, any movement was obviously painful and he could move to increase his opening by only
3 or 4 mm. He was unable to close his mouth any further and lateral movements
were too painful for him to perform, although he did volunteer that even if the
pain had not been there he didn’t think he would be able to move his jaw
sideways. His chin was obviously deviated to the left side.
Examination of the origin of the masseter muscles was extremely uncomfortable and you were not sure whether you were eliciting pain from the muscle
itself or by palpating in the area around the TMJs. There was temporalis tenderness of the vertical fibres in the anterior part of the temple on the right side.
Tenderness was also apparent on the left side but less so. You were unable to
examine the lateral pterygoid muscles against resistance because he could not
stand any pressure under his chin as a result of pain and could not exert any
lateral pressure.

Radiographs
You had facilities to take only intraoral radiographs but could not do this
because he could neither open nor close his mouth. In addition you decided
that these would be of no diagnostic value.

Other special tests
You did feel that an extra oral radiograph of his temporomandibular joints
such as a transcranial oblique lateral (TOL) view would be of value but the
practice that you normally refer your patients to for extraoral radiographs was
closed and there was no local hospital near enough for you to refer him.

Likely diagnoses
You felt that there were three possible diagnoses: first he had suffered an acute
disc displacement because of the trauma to his jaw and this was what was
severely limiting his mouth movement; an alternative diagnosis was that he had
fractured his jaw; and the third diagnosis was that he had in fact dislocated his
mandible.
If he had suffered an acute disc displacement, the diagnosis would be one
of an internal derangement of his right TMJ with acute disc displacement
without reduction. The clinical features of this would, however, have been
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different from his presentation. In acute disc displacement, he would not have
been able to open his mouth beyond 17–20 mm, but he would have been able
to close it. He may not have been able to approximate his teeth completely
because, if there is acute disc displacement, the highly innervated posterior
bilaminar zone can become interposed between the head of the condyle and
the glenoid fossa. This means that, although he could almost bring his teeth
together, to completely approximate the molar teeth on the affected side would
probably cause sharp pain within the TMJ. A degree of mandibular movement
would, however, have been possible. He would have felt that he could open his
mouth to a certain stage but at that point there was a physical obstruction to
further movement.
If he had fractured his mandible there would have been facial swelling and
possibly intraoral bleeding or a haematoma. He would have a degree of jaw
movement even though this would have been painful. You would probably have
been able to move the fractured parts of the mandible. There might have been
a step in the occlusal plane and he might have had paraesthesia in the distribution of the mental nerve.
As this patient could neither open nor close his mouth, coupled with the fact
that the mandible was slewed across towards the left side, the correct diagnosis,
even without radiographs, would be a unilateral dislocation of the mandible
on the right side. Had you had the opportunity to take extraoral radiographs
these would have been taken only to confirm your diagnosis because this condition should be readily diagnosed on clinical evidence alone and this would not
have been sufficient reason for taking them. A TOL radiograph would have
shown the glenoid fossa on the right side to be empty and the head of the
condyle to be displaced forwards and upwards well in advance of the articular
eminence. This would have been less obvious on a DPT which would have been
very difficult to take because he could not close to bite on the spacer.
What happens in dislocation is that the mandible is struck, usually with the
mouth open. The head of the condyle is displaced anterior to the eminence and
then muscle spasm occurs and the pull of the masseter and temporalis impacts
the head of the condyle against the articular eminence preventing the condyle
slipping back into place (Figure 10.1).

Management

i

When dislocation of the mandible occurs, the sooner the dislocation is reduced
the easier it is to do. If the mandible has been dislocated for several hours it is
often very difficult if not impossible to reposition and, on occasions such as
this, the patient should be referred to your local hospital accident and emergency department (A&E) where the dislocation can be reduced usually with
the use of intravenous sedation such as midazolam.
If the situation is dealt with quickly, however, it is often possible to manually
reduce the dislocation at the chair side. There are two methods of doing this:
first by wrapping gauze around the operator’s thumbs and placing the thumbs
on the molar teeth, then applying firm pressure downwards and posteriorly on
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Figure 10.1 Transcranial Oblique Lateral (closed and open) radiographs showing an empty
fossa with the head of the condyle displaced anterior and superior to the articular
eminence in TMJ dislocation.

i

the affected side while attempting to ‘distract’ the head of the condyle. This
method is successful on occasions but there is often subconscious tensing of the
muscles by the patient, or alternatively the sudden downward pressure induces
intense muscle spasm, rendering reduction of the dislocation impossible.
An alternative method is to hold the mandible firmly yet gently in the midline
region with one finger inside the mouth and the other fingers under the chin,
and in the molar region on the affected side with one finger again on the surface
of the molar teeth and the other fingers under the body of the mandible. The
mandible is then gently manipulated up and down in a ‘jiggling’ fashion with
gentle distal and downward pressure being applied on the affected side. With
this method it is not unusual for the condyle to slip back into place but often
only after performing this manipulation for up to a minute or two. The muscles
will gradually relax, allowing the head of the condyle to slip back into place.
This is the preferred method to try in the first instance.
If reduction is unsuccessful, prompt referral to the nearest hospital A&E is
advised. If reduction is successful, the patient should be counselled because his
TMJ and muscles will remain painful for 2–3 days. He should be advised to
take non-steroidal anti-inflammatory drugs as long as there are no medical
contraindications to doing this. He should be advised to stick rigidly to a soft
diet and give his TMJ as much chance to rest as possible and should be warned
to strictly limit mouth opening.
When dislocation of the mandible occurs in a situation such as this it is
usually a ‘one-off’ situation and recurrent dislocation does not become a
problem.
If a patient has recurrent dislocation of the mandible that is unrelated to
trauma, and if conservative measures have failed, the patient cannot self-reduce
the dislocation and, if the situation is unacceptable, the treatment is usually
surgical.
The joint can be injected with a mild sclerosing solution in an attempt to
artificially induce adhesions within the joint, thereby limiting the range of
movement.
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Invasive intracapsular surgical procedures include eminectomy. This is a
surgical procedure in which the articular eminence is flattened or surgically
reduced, allowing the head of the condyle free movement; however, as the
eminence has been removed the head of the condyle will not impact, thereby
preventing it slipping back into place.
Alternatively, a procedure can be undertaken to increase the height of the
articular eminence (Dautrey’s procedure), thereby producing a physical block
to the condyle and preventing it dislocating in the first place.
It should be noted, however, that a procedure such as this will limit the
normal range of mandibular movement on a permanent basis.

Further reading
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Chapter 11

My Teeth Are Worn

History
Jonathan is a 48-year-old barrister. He has a very busy, pressurised and stressful
job. He is not a regular dental attender because he finds it very difficult to set
aside time for routine appointments and tends to come in for advice only when
he has a problem. He is very conscious of his appearance because he spends a
lot of time in court and feels that he is ‘on show’. Over the last 2–3 years he
has been very conscious of the fact that his teeth are wearing. He thinks that
the appearance of his teeth is embarrassing and is also aware of the fact that
the lower third of his face feels over-closed. He was conscious of wear of his
upper and lower incisor teeth.
He has generalised sensitivity to sweet and cold, and he has recently lost two
mesioincisal restorations in his upper central incisors. This has prompted him
to seek treatment today. He said that he started noticing wear in his teeth about
6 or 7 years ago and it has become much worse over the last 2–3 years.
There is no adverse medical history, he is not under the care of his doctor
and he takes no medication. There is no history of gastric reflux or of vomiting.
He is a smoker and a fairly heavy drinker consuming 35+ units of alcohol per
week.
He has no history of facial pain but did volunteer that he got occasional
discomfort from his left jaw joint and from the left side of his face. He said he
thought that his bite had altered. He did not know whether or not he ground
or clenched his teeth but he suspected that he did not because his wife had
never told him that she had been disturbed by him doing this at night. You
asked if he would be interested in keeping a diet sheet but he was resistant of
this idea and told you with some impatience that he had ‘no time for that sort
of thing’. His concerns were solely aesthetic (Figure 11.1).
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(a)

(b)

Figure 11.1 Gross tooth surface loss secondary to parafunction.

Examination
Jonathan has an Angle’s class I, basal bone and incisal relationship. He has a
normal range of mouth opening in the vertical and lateral dimensions, being
able to open to 47 mm vertically and to move his mandible 12 mm to both the
right and the left sides. When you examined the pathway of opening this was
straight, indicating that both joints were working synchronously. There were
no joint sounds, neither clicking nor crepitation. On examination intraorally
you noticed very marked ridging of the buccal mucosa on both the right and
the left sides, and there was obvious scalloping of the lateral border of the
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(a)

(b)

Figure 11.2 Occlusal views showing marked tooth surface loss, exposed dentine and worn
restorations.

tongue. There was marked attrition involving upper and lower anterior teeth,
the canines and the molar teeth, where enamel had been lost to the extent that
the dentine was exposed (Figure 11.2). He appeared over-closed with a free-way
space that you estimated to be about 5 mm.
On examination of the TMJs, the left TMJ was tender on lateral and intraauricular palpation, and the left masseter and temporalis muscles were tender
to palpate but only mildly so.
On examination of the occlusion, centric relation and centric occlusion did
not coincide, the premature contact being between the upper left second premolar and the lower left first molar. The slide from centric relation to centric
occlusion was vertical and to the left and was marked in both dimensions.
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On examination of the soft tissues, the BPE in all six sextants surprisingly
was 3 although his oral hygiene appeared satisfactory.
On examination of the teeth, there was generalised tooth surface loss. Mesial
incisal bonded composite restorations had been lost from both upper central
incisors.
You got the impression that this patient was not particularly interested in
his overall dental condition or the causative factors of his toothwear. What he
was interested in was an aesthetic ‘makeover’ to improve the appearance of his
teeth, and for you to do something about his perceived loss in vertical height
in the lower third of his face, thereby restoring his facial contours.

Radiographic examination (bite wings)
Radiographic examination showed there to be no primary or recurrent caries
but there was evidence of early horizontal bone loss in all four quadrants.

Diagnosis
When considering your diagnosis, you felt that it was important to discuss the
possible causes of tooth surface loss. Despite the multifactoral aetiology of
tooth surface loss, certain clinical features may suggest that the major contributory factor to surface loss could be due to acid attack on dentine (erosion).
When erosion affects the palatal surfaces of upper maxillary teeth there is often
a central area of exposed dentine surrounded by a border of unaffected enamel
(cupping).
In view of the fact that he had all the clinical signs of a parafunctional activity,
such as bruxism or tooth clenching, and in view of his occlusal discrepancies, you
felt that his tooth surface loss was secondary to parafunctional activity.

Treatment
Your initial advice was to suggest construction of an occlusally balanced centric
relation stabilisation splint. This would have two functions: first of all, to act
as a habit breaker to discourage his parafunctional activity and prevent further
damage to his teeth and, second, as a diagnostic measure to try to establish an
increased vertical height with which he would be comfortable. This would give
you some treatment plan for working towards restoration of his occlusion.
He refused this treatment suggestion and, on reflection, you realised that he
would not wear a splint even if it were provided for him.
You discussed his diet and, although he would not commit to completing a
diet sheet, he said that he drank very few acidic drinks but did admit to consuming over 5 units of alcohol a day on average. He did not drink fizzy drinks.
Other possible intrinsic causes of erosion include reflux and vomiting but he
denied this.
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In view of the complexity of his treatment, his high demands and the fact
that he would not wear a stabilisation splint, you would not have been able to
confirm an acceptable increase in vertical dimension.
You therefore referred him to a specialist in fixed and removable prosthodontics for a definitive treatment plan.
The specialist advised you that his plan would involve mounting models on
a semi-adjustable articulator in centric jaw relation and undertaking a diagnostic wax-up to determine the occlusal plane, the aesthetics and the increased
vertical dimension that would be determined by the first contact in centric relation (in his case the UL5/LL6). A template would then be fabricated, and the
new restorations could be completed to this reorganised occlusion and the
posterior interferences eliminated. The specialist went to great lengths to explain
these steps in detail, adding that this would be a long course of treatment and,
once started, would have to be completed. The patient accepted this and was
pleased that he would notice an immediate improvement in aesthetics once the
provisional restorations were placed at the increased vertical dimension. The
provisional restorations would be replaced in sequence as the permanent restorations were fitted (Figure 11.3).

(a)

(b)

Figure 11.3 Restored occlusion.

116

Temporomandibular Disorders: A Problem-based Approach

(c)

(d)

Figure 11.3

(continued)

Important considerations in tooth surface loss

i

Abrasion
Abrasion is wear of the teeth by surfaces other than teeth, e.g. a toothbrush.
Cervical lesions caused purely by abrasion have sharply defined margins and a
smooth hard surface. The lesion may become more rounded and shallow if
there is an element of erosion present.
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Attrition
Attrition results from tooth-to-tooth contact which produces well-defined wear
facets on the functional surfaces of the teeth that match corresponding lesions
on the teeth in the opposing jaw. If wear is primarily attritional, dentine tends
to wear at the same rate as the surrounding enamel. The wear is usually uniform
when opposing teeth are affected. Flattening of cusps or incisal edges and
localised facets on occlusal or palatal surfaces would indicate a primary attritional aetiology. With improved life expectancy and control of dental caries
and periodontal disease, it is likely that retention of natural teeth into older
age will lead to a higher prevalence of worn dentition as a result of attrition
(Figure 11.4), although this is not the case with your patient.

Parafunction
Parafunctional habits, such as bruxism and clenching, are believed to be important factors in causing accelerated attrition. If bruxism is severe either marked
wear of occlusal surfaces will occur or, in cases of compromised periodontal
support, tooth mobility may result. Bruxism can also be associated with muscle
pain, fractured teeth and restorations, and tooth sensitivity (Figure 11.5).
Tooth surface loss or tooth wear cannot be taken as a sign that the patient
is actively bruxing. Even if the cause of the tooth surface loss was bruxism,
the patient may no longer have active parafunction. Tooth sensitivity is a
common symptom and repeated tooth or restoration fracture or failure is
often reported. The two most reliable signs of active bruxism are scalloping
of the lateral margins of the tongue and ridging of the buccal cheek mucosa
along the occlusal plane. This is due to the soft tissues being thrust against
the surfaces of the teeth during parafunction. Ridging of the cheek mucosa
is occasionally severe enough to present clinically as frictional hyperkeratosis. Both scalloping of the tongue and ridging of the cheek mucosa disappear
when parafunction ceases, usually within 2–3 weeks. In the past, morphological factors such as occlusal discrepancies and the basal bone relationships
have been considered principal aetiological factors for bruxism. More recent
control studies have, however, failed to demonstrate any influence of the
elimination of occlusal interferences on bruxist activity.
Therefore, according to the lack of scientific proof in the role of occlusion
on the aetiology of bruxism, this theory has been considered to play only a
small role if any. More recent opinion is based on the theory that bruxism
appears to be mainly regulated centrally not peripherally. Several studies have
demonstrated a high anxiety rate and increased depressive symptoms.
Mild forms of bruxism rarely have any severe consequences for oral structures. In extreme cases, however, bruxism can cause tooth structure breakdown
and many authors have suggested that this can play a role in the development
of a TMD.
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(a)

(b)

Figure 11.4 (a) Gross tooth surface loss, (b) Toothwear as a result of bruxism showing
flattening of cusps, localised facets on occlusal surfaces and fractured restorations.
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(a)

(b)

Figure 11.5 Tooth fracture as a result of bruxism.

How can bruxism be treated?
The most widely accepted treatment for bruxism is conservative and reversible
management including the use of occlusal splints. The soft-tissue signs and
general symptoms of bruxism often disappear when occlusal therapy is aimed
at careful elimination of interferences in the static and dynamic occlusion and
maximal distribution of the occlusal load. The splint of choice is the stabilisation
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splint. If splint therapy is successful and the patient is weaned off the appliance,
further treatment should be considered only if symptoms return.

Management of attrition
It is important to record the clinical situation. Progression of tooth surface loss
can be detected and the effects of preventive measures recorded by a number
of methods.

Clinical photographs
These are obviously useful in monitoring wear. Although microcamera systems
are the most versatile and digital intraoral systems are the easiest to use, excellent photographs can be taken with simple equipment.

Dated reference casts (study models)
These can be used at follow-up visits for comparison with the teeth to monitor
wear. Models should be cast with Die-stone because they themselves are prone
to wear with repeated handling. Due to the potential for discrepancies in
impression taking and subsequent casting of the models, precise comparisons
cannot be made (Figure 11.6).

Silicone index
A silicone index can be taken of the occlusal surfaces of the teeth. This is dimensionally stable long term and can be placed on subsequent casts or on the patient’s
teeth for an easy view of potentially worn or wearing sites (Figure 11.7).

Determine the cause
It is essential to find the cause of tooth wear. The history taking has to be much
more detailed than normal. The following points are especially relevant:

•
•
•
•

Medical history
Dental hygiene habits
Lifestyle factors
History of bruxism.

Prevent and treat the sensitivity
Methods of approaching this include:
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Figure 11.6 Study models taken for sequential comparison when monitoring tooth
surface loss.
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Figure 11.7 The use of a silicone index for monitoring tooth surface loss.

•
•
•
•
•

Fluoride rinses and mouthwashes
High-concentration fluoride toothpastes
Low abrasion toothpaste
Dentine bonding agents to cover exposed dentine
Desensitising solutions.

Treatment options
Many treatment options are available and as a general rule the less good your
examination and the more complex the treatment plan, the more likely it is to
fail. In addition, initial removal of hard tissues such as an occlusal interference
should rarely, if ever, be done without a diagnosis and comprehensive treatment
plan. Such a procedure does not necessarily lead to a better result.

Categories of tooth surface loss

i

Category 1

•
•

Appearance satisfactory
Treatment counselling
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•
•
•

Control of bruxism or clenching habits by means of splint therapy
Undertake routine restorative care
Monitor.

•
•
•

Appearance not satisfactory
No increase in occlusal vertical dimension (OVD) required
Treatment as for category 1 plus conventional restorative measures, including crowns or composite restorations to deal with aesthetic problems.

•
•
•

Appearance not satisfactory
Increase in OVD required
There will be either sufficient or insufficient space available for restorative
treatment. This is a very much more complex situation. Vertical tooth
height can be lost but dentoalveolar height may not be lost and the
space for restorative treatment may be limited. There is a reduction in the
height of the teeth but the lack of space may be due to the compensatory
mechanism of dental alveolar compensation. Space therefore needs to be
created.

Category 2

Category 3

Space for restoration of the occlusion may be obtained in one of three ways:
1. Achieve a generalised increase in OVD by crowning or building up most or
all of the teeth in one arch.
2. Intrude teeth that require restoration (the Dahl principal).
3. Exploit the difference between centric jaw relation and centric occlusion. In
this situation a record can be made of the first contact in centric jaw relation. Composite can be bonded to the upper and lower anterior teeth to
establish occlusal contact in this position. Restoration of the posterior segments can then follow.
Finally, aesthetic restoration of the anterior teeth can be made to this
increased vertical dimension. This was the option that the specialist discussed
with your patient and along which his treatment progressed.

Further reading
Bloom DR, Padayachy JN. Increasing occlusal vertical dimension – why, when and how.
Br Dent J 2006;200:251–6.
Burke FJ, Qualtrough AJ, Hale RW. The dentine-bonded ceramic crown: an ideal restoration? Br Dent J 1995;179:58–63.

124

Temporomandibular Disorders: A Problem-based Approach

Burke FJ. Four year performance of dentine-bonded all ceramic crowns. Br Dent J
2007;202:269–73.
Burke FJ. Treatment of loss of tooth substance using dentine-bonded crowns: report of
a case. Dent Update 1998;25:235–40.
Davies SJ, Gray RJ, Qualtrough AJ. Management of tooth surface loss. Br Dent J
2002;192:11–16, 19–23.
Eccles JD. Tooth surface loss from abrasion, attrition and erosion. Dent Update
1982;9:373–4, 376–8, 380–1.
Lerner J. A systematic approach to full-mouth reconstruction of the severely worn dentition. Pract Proced Aesthet Dent 2008;20:81–7; quiz 88, 121.
McIntyre F. Restoring esthetics and anterior guidance in worn anterior teeth. A
Conservative multidisciplinary approach. J Am Dent Assoc 2000;131:1279–83.
Porter R, Poyser N, Briggs P, Kelleher M. Demolition experts: management of the
parafunctional patient: 1. Diagnosis and prevention. Dent Update 2007;34:198–200,
202–4, 207.
Poyser N, Porter R, Briggs P, Kelleher M. Demolition experts: management of the
parafunctional patient: 2. Restorative management strategies. Dent Update
2007;34:262–4, 266–8.
Poyser NJ, Porter RW, Briggs PF, Chana HS, Kelleher MG. The Dahl concept: past,
present and future. Br Dent J 2005;198:669–76; quiz 720.
Roberts A. The use of dentine-bonded crowns in anterior tooth surface loss: a case
report. Dent Update 2008;35:622–4, 626.
Robinson S, Nixon PJ, Gahan MJ, Chan MF. Techniques for restoring worn anterior
teeth with direct composite resin. Dent Update 2008;35:551–2, 555–8.
Saha S, Summerwill AJ. Reviewing the concept of Dahl. Dent Update 2004;31:442–4,
446–7.
Walmsley D, Walsh TF, Lumley PJ et al. Restorative Dentistry, 2nd edn. Elsevier:
Churchill Livingstone, 2007.

Chapter 12

I’ve Got a Headache

Mr Jones, who is a 40-year-old businessman, attends for his routine check-up
and examination. He is a regular 6-monthly attender and you have known him
for several years and have always got on well with him, enjoying chatting about
sport, which was a mutual interest.
When he attended on this occasion, however, he appeared distracted and not
his normal relaxed self. He explained to you that he had had a throbbing
headache off and on for the last couple of months. He had been to his doctor
who had prescribed various analgesics but without any lasting benefit. He had
read an article in one of the Sunday papers that headache could be associated
with tooth grinding and tooth clenching, and he wanted you to examine him
and give him your professional opinion as to whether you thought this was
possible in his case.
He said that he woke up with a headache every morning and this gradually
wore off during the day, only to return later. The painkillers his doctor prescribed were not really helping. He had been under considerable pressure at
work because he was worried about redundancy as his company had not been
performing very well recently. He said that he had not been sleeping well and
on rare occasions he woke in the middle of the night with head pain.
He had been to the optician to have his eyes tested and was told that his
prescription had not changed. He had been back to his doctor on several occasions but he felt that his doctor had ‘lost interest’. He did remember that he
had had a heavy cold recently and he had again been back to his doctor who
had prescribed antibiotics because he was concerned that he might have a sinus
infection. He had finished two courses of antibiotics but again with no relief
of his head pain. His doctor had also checked his ears and found no abnormalities. He had been referred to an ENT consultant who also told Mr Jones that
there was nothing wrong with him and that he should have his teeth checked
because he might be developing a tooth abscess.
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It then became apparent that Mr Jones had two main concerns. The first,
and the reason for him being less friendly than usual, was that, as he had been
a patient of yours for many years and had been a regular attender, he thought
that you might have missed something that had developed to a stage that was
now causing him pain and ‘if so, you have some explaining to do!’.
He was embarrassed about mentioning his second concern which was that,
as no diagnosis had as yet been reached, he was worried that there might be a
‘more sinister cause’ such as a brain tumour.

Examination
You first examined Mr Jones’s teeth and intraoral soft tissues and periodontal
condition. His oral hygiene, as usual, was exemplary. He had no calculus and
no accumulation of plaque. All soft tissues were healthy in appearance and
colour. There was no pocketing and he had a BPE of 1 in all sextants.
While you were examining his dentition, he did volunteer that recently he
had had sensitivity of his teeth, not in any specific area but more generalised.
He said that this was especially bad when brushing his teeth in the morning
and when having his cereal with cold milk, and was one of the factors that led
him to believe that he might have a dental problem.
On clinical examination, it was apparent that Mr Jones’s mouth was caries
free. He only had a few minimal restorations and there was no evidence of any
problems with these. None of his teeth was tender to percussion but he felt
that his canines and incisors were generally uncomfortable when you dried
them with air from the syringe. There were no obvious wear facets on these
teeth. All of his third molar teeth were erupted and in function. There was no
evidence of pericoronitis.

Radiographs
You normally only took radiographs of Mr Jones’s teeth occasionally in accordance with the IR(ME)R 2000 guidelines. You checked your records and found
that you had taken bite-wing radiographs 2 years previously but, in view of
Mr Jones’s current concerns, you felt it justifiable to take right and left bitewing radiographs on this occasion to allay his fears and satisfy yourself that
no dental disease had developed.
Bite-wing radiographs were taken which showed there to be no caries and
normal bone levels in all four quadrants.

Articulatory system exam
You undertook your normal examination of the articulatory system and found
him to have discomfort from both right and left TMJs on palpation via the
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external auditory meatus, when he experienced quite sharp discomfort. He also
experienced mild discomfort on lateral palpation of the TMJs in the preauricular region on both sides of his face.
His range of vertical mandibular movement was slightly reduced. He could
open to 33 mm, but could move his mandible to the right and the left 12 mm
in both directions. His pathway of mouth opening was straight, indicating that
both joints were acting synchronously.
Having palpated both right and left TMJs and listened to the joints with a
stethoscope for joint sounds you could detect neither clicking nor crepitation.
You examined the jaw muscles and found mild tenderness of the origin of
both right and left masseter muscles along the anterior part of the zygomatic
arch, and quite marked tenderness in the anterior fibres of the temporalis
muscle.
Even though there was no evidence of clicking at the time of the clinical
examination, Mr Jones did say that, for the first time in his life, he had started
to get occasional and intermittent jaw joint clicking first thing in the morning.
He felt that this was coming mainly from his right TMJ. It did not happen
every day and generally disappeared within an hour of waking.

Which muscles are tender?

i

The jaw muscles are usually tender after parafunction where they insert into
bone. The temporalis muscle is frequently found to be tender in patients who
grind their teeth and the masseter muscle is found to be tender in patients who
clench their teeth. The posterior belly of the digastric can be tender in those
who parafunction on their anterior teeth.

Why do joints click?

i

TMJs exhibit clicking commonly in two clinical situations. First there is a true
internal derangement when the intra-articular disc is displaced anteromedially.
This gives rise to a consistent click that is always present on opening and closing
the mouth and does not come and go.
Second, an intermittent click can be present. If the tonicity of the jaw
muscles, especially the superior pterygoid, is increased, it is thought that the
intra-articular disc can be pulled forward. This can arise when there is a general
increase in muscle activity as seen in patients with parafunctional habits.
Increased tone in the superior pterygoid has the effect of displacing the disc
forward and medially on a temporary basis.
Most patients who grind or clench their teeth do so at night while asleep
and are totally unaware of the habit. After they wake in the morning there is
a decrease in the parafunctional activity, the superior pterygoid gradually
relaxes, allowing the elasticity in the posterior bilaminar zone to relocate the
disc. The click then disappears and this accounts for the fact that although it
is present on waking in the morning it gradually resolves.
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Likely diagnosis
In this instance it is likely that Mr Jones has headaches secondary to a parafunctional habit and associated with a TMD. Headache is regarded as being a
possible TMD symptom but only when accompanied by other signs or symptoms that are indicative of this diagnosis.
Mr Jones presented with headache but also with intermittent TMJ clicking,
muscle tenderness and sensitivity of some of his teeth. Together these symptoms
would indicate a parafunctional activity possibly caused by the stress that he
admitted to being under.
Had he presented with headache as his sole symptom and without any other
signs of a TMD or dental disease, then the suggestion you should make would
be to refer Mr Jones to a neurologist. This can be done through his general
medical practitioner.

Headache
Headache is a symptom. Something causes headache; it is not a disease.
In the Headache Classification Committee of the International Headache
Society the classification and diagnostic criteria for headache disorders, cranial
neuralgias and facial pain give 13 primary headache classifications, each with
multiple subdivisions:

•
•
•
•

The headache associated with a TMD is listed under classification 2, ‘Tension
type headache’.
This is further subdivided into section 2.1: Episodic tension type headache.
This is further subdivided into classification 2.1.1: Episodic tension type
headache associated with disorder of the pericranial muscles.
There is a fourth digit code number that indicates the most likely causative
factor that leads us to a final classification of 2.1.1.2: Episodic tension type
headache associated with disorder of the pericranial muscles and with oral
mandibular dysfunction (Figure 12.1).

This is therefore the only headache that dentists are qualified to diagnose
and treat. The introduction in Cephalalgia makes the following statement:
The headache of an individual patient may change over a lifetime not only
quantitatively but also qualitatively. One patient frequently has more than
one form of headache. At one point in a patient’s life one form may predominate but later it may be the other. It is a consequence of these problems
that it has not been possible to classify patients only to classify headaches’
… that we cannot classify patients but only headaches does however introduce other problems. It is not possible to classify all headache episodes in
every patient. Most patients have too many, cannot remember them sufficiently well, have taken treatment and so on. Patients always have a number
of attacks which cannot be formally classified.
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Figure 12.1 Headache classification. (From Gray RJ, Davies SJ, Quayle AA. A clinical
approach to temporomandibular disorders. 8. Should dentists treat headache? Br Dent J
1994;177:255–9, with permission.)

It is therefore the responsibility of the dentist either to diagnose headache
associated with a TMD or alternatively eliminate this from a differential diagnosis. If in doubt seek advice!
Dentists should not blindly get involved in the management of patients with
headache without having made this judgement. In the absence of these criteria,
the correct clinician to treat headache is a neurologist, not a dentist.
As Mr Jones’s headache was strongly linked with parafunctional activity
with dental sensitivity, intermittent joint clicking, muscle tenderness and a
reduced range of opening, the probable diagnosis is that his headache was
associated with either bruxism or clenching. Do not lose sight of the fact that
you are treating the TMD not the headache. If the headache also responds so
be it, but do not make promises to the patient that you cannot substantiate.
Define your treatment objectives clearly in language that the patient understands and make sure that this important point is appreciated.

Management
Do not underestimate the benefit of explanation and reassurance.
Mr Jones attended your surgery thinking that either you had been potentially
negligent by allowing a dental problem to develop without treatment or, on
a more serious note, he was concerned that none of the clinicians he had
seen had been able to put a diagnosis to his problem and there might be a
sinister cause, such as a brain tumour. Although this may seem an extreme
reaction, it is not unusual in patients who have headache and a TMD, when
no diagnosis has been made, to fear the worst. Explain that headache may be
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a symptom of a TMD or related to parafunction when other TMD symptoms
also exist.
Explanation of the problem and the presence of some signs and symptoms
such as muscle tenderness and intermittent clicking, tooth sensitivity and scalloping of the buccal mucosa and ridging of the lateral border of the tongue
may elicit a response of ‘Now that you mention it, I am aware of grinding or
clenching my teeth on occasions but consciously try to stop myself doing it’.
Patients frequently report an awareness of parafunctional activity when under
stress such as when taking exams, driving or when in personal or work-related
stressful situations.
Drug therapy would not be particularly appropriate.
Mr Jones had been aware of his symptoms only for a short period of time
and his principal complaint was headache. He did have some discomfort of
some of his jaw muscles and discomfort of his TMJ. What would be more
appropriate would be to address the cause of his symptoms rather then merely
prescribe drugs to combat the symptoms.
Physiotherapy may be useful in the short term.
He did have some joint and muscle tenderness and decreased opening indicating an inflammatory response in the structures. Physiotherapy in the form
of megapulse, acupuncture or ultrasound could prove beneficial to address the
specific symptoms. Excessive exercise or effort should be avoided.
Splint therapy is the best way of approaching management of these
symptoms.
There are two types of splints commonly prescribed, either a soft
vacuum-formed polyvinyl splint or an occlusally balanced stabilisation
splint.
The reason that the soft vacuum-formed splint should be avoided is that, in
a number of patients, placing a compressible material between their teeth can
actually encourage rather than discourage bruxism or clenching. This appliance
is made on the basis that it ‘absorbs the force’ generated by the jaw muscles.
This, however, is not the case. It is thought that by placing a compressible
material between the teeth, the force able to be generated actually increases
rather than decreases due to the change in proprioception in the periodontal
membrane, allowing the individual to generate even more force and subsequently cause more muscle discomfort.
The correct treatment would be to provide a stabilisation splint. To be able
to grind the teeth a patient must be able to produce lateral forces against the
interdigitated teeth. By providing a stabilisation splint it is thought that this
not only reduces the muscle force generated but also removes the interdigitation
between the teeth, allowing the mandible to glide against the splint surface and
thereby reduce the impulse to grind the teeth.
It should be explained to the patient that this design of appliance has a
success rate in the region of 80–85% but unfortunately it is impossible to
predict the 10–15% or so in whom they do not work. Once fitted and correctly
balanced, such an appliance can be kept long term and used on an ‘as-needed’
basis.
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Patient journey
Mr Jones presented with a distressing and, he felt, potentially serious complaint.
He was also concerned that his dentist had possibly been negligent because of
the advice that he had been given by a third party (the ENT consultant).
After careful history taking, examination, and explanation and reassurance,
Mr Jones was comfortable with the fact that his headache was secondary to a
parafunctional activity and associated with a TMD.
A stabilisation splint was made, fitted and balanced, and his symptoms
resolved.
Due to the ongoing nature of the stressful situation that he was in, he could
use this splint on an as-needed basis and he was comfortable and reassured by
the outcome of the treatment plan.

Further reading
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders.
8. Should dentists treat headache? Br Dent J 1994;177:255–9.
Headache Classification Committee of the International Headache Society. Classification
and diagnostic criteria for headache disorders, cranial neuralgias and facial pain.
Cephalalgia 1988;8(suppl 7):1–96.
The Ionising Radiation (Medical Exposure) Regulations 2000 . Statutory Instrument 2000 No. 1059. Available at: www.eradiography.net/regsetc/Ionising%20
Radiation%20Medical%20Exposure%20Regs%02000.htm.
Olesen J, Steiner TJ. The international classification of headache disorders, 2nd edn
(ICDH-II). J Neurol Neurosurg Psychiatry 2004;75:808–11.

Chapter 13

I’ve Got Whiplash

One of your patients, Diane Green, attends your surgery one morning. She has
been booked in as an emergency patient because she has recently broken a tooth
that is very sensitive not only to bite on but also to temperature. She has been
a patient of yours for many years and, although she has had no clinical treatment completed recently, she does have a heavily restored dentition.
When you examined her you found that the palatal cusp of the upper right
first molar had fractured sublingually and was being retained in place only by
the gingival tissues. The tooth itself was not tender to percussion but it was
very sensitive to move the mobile fractured palatal cusp. In addition, the tooth
exhibited hypersensitivity when you blew cold air on it.
She sat in the chair but requested to be treated upright because she had
recently been involved in a road traffic accident and her back, shoulders and
neck were very stiff. She thinks it was in this accident that she broke the tooth.
As the appointment was only relatively short your initial clinical treatment
plan was to give her a palatal injection of local anaesthetic, remove the mobile
fractured cusp and place a temporary dressing over the exposed dentine. You
did discuss with her that a full coverage crown would probably be necessary,
but that the treatment that you were about to undertake would give her relief
from her symptoms both of discomfort when she bit down on the tooth and
of thermal sensitivity. She was quite happy with this treatment plan but, when
you asked her to open as wide as she could, so you were able to administer a
palatal injection, she said that her jaw was very stiff and would open only about
one and a half fingers’ width. On questioning her she said that there was pain
in her jaw joint on the left side but also that she felt that her jaw ‘would not
go’ as there was a physical obstruction to her opening wide. She did volunteer
that her jaw had been like this since the time of the accident. She also said that
she had had to go on to soft diet because chewing was painful, not just as
a result of the fractured upper molar tooth. She said that it was also difficult
to yawn.
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When you asked her about the accident, she told you that she was the driver
of her own car and she was wearing a seatbelt. She was not aware of striking
her head anywhere on the inside of the car but she was hit in a rear-end shunt
when she stopped at a roundabout to let traffic pass. She said the impact was
severe enough to render her car (the target vehicle) and the other car (the bullet
vehicle) impossible to drive. She was aware of her head being ‘whipped back’
to hit the headrest, propelled forward against the seatbelt restraint and then
her head forcibly snapping back again to strike the head restraint. She remembers her mouth closing with a sudden severe force and she feels that this is
what was responsible for the fractured molar. The accident happened about a
week before you saw her. Initially she had gone to her GP because her neck
and shoulders were very ‘tense’ and he prescribed a non-steroidal antiinflammatory agent (ibuprofen). It was 2–3 days later, when her neck symptoms
began to plateau and improve slightly, that she became aware of the problems
with her jaw.

Examination
Once you had resolved her immediate dental problem, which was difficult for
you both because of poor access, you examined the rest of the articulatory
system and found that there was a very occasional click from her left TMJ. She
was able to open slightly wider after the click but mostly she was only able to
open to about 17 mm. When she opened and experienced locking, she showed
an obvious lasting deviation to the left side. When her jaw locked she did not
click. The click was audible only with the use of a stethoscope. There was
tenderness of her jaw muscles (masseter, lateral pterygoid and temporalis).
There was only mild tenderness on lateral palpation of the TMJs but there was
acute tenderness on intra-auricular palpation of the left TMJ via the external
auditory meatus. You confined yourself to examination of her jaw muscles
because you felt that examination of the muscles of the cervical spine and the
shoulder girdle was outwith your area of expertise.
You tried to examine her occlusion, but, due to her inability to comfortably
move her mandible, you felt that the results of a comprehensive occlusal examination would be unreliable. From previous examinations there were no obvious
factors of note that you felt could be contributing to her symptoms. She had
no signs of bruxism in that there was no ridging of the buccal mucosa, scalloping of the edge of the tongue or marked attrition, and she was not aware
of any habit.

Radiographic examination
You did not feel that an intraoral radiograph would be of any benefit and you
had in fact taken bite-wing radiographs 6 months previously.
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Record keeping
You felt that accurate record keeping would be mandatory in this situation.
You have always been very careful keeping records but you are aware of the
fact, from your conversation, that a legal case was pending in view of her
accident and you realised that at some, possibly much later stage, you would
be required to produce accurate and contemporaneous notes. It was important
therefore to record all factors relevant to the articulatory system, in addition
to the damage to her teeth and the timescale of the onset of her symptoms in
relation to the road traffic accident (RTA).
One final feature to note is that, if a cervical spine injury has been severe,
the person may attribute all the symptoms in the face and neck to the neck
injury and become aware of the presence of TMD symptoms only as other
symptoms from the cervical spine start to improve; the patient might not be
aware of them initially. You may therefore only hear about development of
these symptoms some time later.

Are TMD and whiplash related?

i

This is a highly controversial topic and one on which the literature is not clear.
There are several factors to consider, the principal ones being traumatic, physiological, psychological and cultural.

Trauma
When considering the trauma to the articulatory system in an RTA/whiplash
injury, there are two types of trauma that must be considered: direct trauma
and indirect trauma. Some believe that, without evidence of direct trauma to
the face and jaws, subsequent development of a TMD cannot be related to the
accident. Others, however, believe that indirect trauma can result after acceleration and deceleration of the person’s head, neck and mandible. This can produce
soft-tissue injuries that are not detectable by radiograph and can cause clinical
symptoms.

Physiological
If there is direct trauma to the mandible, a traumatic arthritis can arise within
the joint which can cause an intracapsular inflammatory exudate, with subsequent pain and restricted movement. If there is sudden stretching of the muscles,
muscle pain and spasm can result and, as the intra-articular disc is attached to
the superior pterygoid, disc displacement can result.
In the case of indirect trauma, it is thought that, as the head and cervical
spine are forced back in the hyperextension phase of the injury, the mandible
lags behind, thus putting considerable strain on the musculature, capsule and

I’ve Got Whiplash

Left

Right

Stretched and torn
posterior attachment tissue
and polar discal attachments

Crushed posterior
attachment tissue

135

Figure 13.1 Perceived head and neck movement following whiplash. (From Weinberg S,
Lapointe H. Cervical extension–flexion injury (whiplash) and internal derangement of the
temporomandibular joint. J Oral Maxillofac Surg 1987;45:653–6, with permission from
Elsevier; © 1987.)

capsular attachments and resulting in soft-tissue injury. The second phase of
this indirect trauma is thought to be during hyperflexion when the head and
cervical spine move rapidly forward so that the mandible closes forcibly. This
can itself cause direct compression on the disc and result in dental trauma such
as Mrs Green experienced when the upper and lower teeth closed forcibly
(Figure 13.1).

Psychological
It has been reported that some patients develop a ‘late-onset’ TMD after an
acute whiplash hyperextension/hyperflexion injury and that this is psychosomatic; a degree of symptom amplification has occurred as the person enters a
chronic phase after an acute injury.
It has been suggested that therapists need to be compassionate and recognise
the validity of the symptoms and that there may be various physical causes.
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They should be able to advise that various chronic symptoms can arise from a
patient’s response to the initial problem.

Cultural
There are considerable cultural differences in relation to claims for damages
and treatment costs in relation to whiplash injury. This is especially so in relation to development of late-onset TMD. Not surprisingly, those who live in
societies where litigation is commonplace are more likely to seek advice, treatment and subsequent legal redress.

Likely diagnosis
You had known Mrs Green for many as her dentist. She had seen you every 6
months. You had never recorded any signs or symptoms of a TMD, even though
you routinely examined her articulatory system.
She had never experienced reduction in mouth opening, discomfort from her
TMJs or masticatory muscles, or TMJ clicking. It is therefore likely, on the
balance of probabilities, that her current TMD symptoms arose as a direct
result of the RTA.

Management
Mrs Green’s clinical management is the same for any other patient with an
acute TMD that may have a traumatic origin.
She appears to have an unstable disc within the TMJ, in that on most occasions she has TMJ locking whereas on some occasions she has TMJ clicking.
Sometimes her mouth opening is markedly restricted and at other times it is
less so. The disc would therefore appear to be unstable. She has muscle tenderness. Her initial management should be explanation, reassurance and immediate referral for outpatient physiotherapy to address the inflammation of the
joints and the pain from the muscles.
Splint therapy would not be appropriate at this stage in her management.
Provision of a soft polyvinyl vacuum form splint may increase muscle discomfort. An anterior repositioning splint should be avoided in the acute phase when
the disc is obviously unstable. Provision of an occlusally balanced stabilisation
splint would not be possible if the disc were not in position.

Drug therapy
Temazepam 10 mg at night, half an hour before going to sleep, is a useful muscle
relaxant in somebody who has acute pterygoid spasm. This dose must not be
exceeded. The drug should be prescribed with the doctor’s knowledge and
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agreement for 10–14 days using a lesser dose if possible while still being therapeutic. Therapy should be discontinued sooner if symptoms resolve.
Benzodiazepines have a recognised pharmacological muscle relaxant effect.
This may help to allow the disc to reposition by lessening the pull from the
superior pterygoid.
Ibuprofen 400 mg three times a day can be prescribed as an anti-inflammatory
agent. Patients should be counselled that they must take this regularly after
food for 2–3 days before the anti-inflammatory effect will be realised. If it is
taken on an ‘as-needed’ basis, it is no more effective than paracetamol.

Physiotherapy
Immediate referral to a physiotherapist will provide Mrs Green with the most
relief. An exercise programme should be avoided during the acute phase of the
condition due to the instability of the disc because the risk of exacerbating the
disc displacement is significant. Megapulse, ultrasound, soft laser and acupuncture are all commonly employed therapies. For treatment to be most successful
appointments should be arranged two to three times a week for 2–3 weeks,
totalling 8–10 sessions in all. The choice of which particular modality is to be
used is up to the physiotherapist. Mrs Green should be monitored at regular
intervals to ensure that her symptoms resolve. You should remember that, as
the stage and symptoms of the disorder vary, the treatment plan may need to
be varied alongside the current situation.
Although splint therapy is not appropriate at the onset it may be a valuable
treatment at a later stage.

Further reading
Boniver R. Temporomandibular joint dysfunction in whiplash injuries: association with
tinnitus and vertigo. Int Tinnitus J 2002;8:129–31.
Gola R, Richard O, Guyot L, Cheynet F. Whiplash lesions and temporomandibular joint
disorders]. Rev Stomatol Chir Maxillofac 2004; 105:274–82.
Sale H, Isberg A. Delayed temporomandibular joint pain and dysfunction induced
by whiplash trauma: a controlled prospective study. J Am Dent Assoc
2007;138:1084–91.
Weinberg S, Lapointe H. Cervical extension–flexion injury (whiplash) and internal
derangement of the temporomandibular joint. J Oral Maxillofac Surg
1987;45:653–6.

Chapter 14

What’s of Use to Me
in Practice?

When considering management of any patient with a TMD, it is pointless trying
to evolve a treatment plan that is either impractical, on the one hand, or unnecessary, on the other.
You are the patient’s general dental practitioner and in most instances you
will have known the patient for some period of time. You will therefore be
aware of treatment needs and expectations more accurately than the specialist
whom the patient is seeing for the first time. It is pointless prescribing an anterior repositioning splint for a young patient that, to be successful, must be worn
24 hours a day if you know that the patient won’t comply with the usage
instructions. Similarly, if you do refer your patient on for a specialist opinion,
if appropriate, ask for a practice-based treatment plan if you wish to undertake
the management yourself and it is within the remit of your experience.
Alternatively refer for an opinion and treatment. Always monitor what is being
done for your patient elsewhere and be aware of the treatment objectives and
proposed outcome.

Counselling and reassurance
Never underestimate the importance of this. Your patient should have his or
her symptoms explained in simple terms that he or she can understand. The
treatment objectives should equally be explained and the fact that you may
change the treatment plan part way through your management, in response to
how the patient’s symptoms alter as time passes. Discussing parafunctional
activity is also important for raising a patient’s awareness.
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Drug therapy
The two groups of drugs normally employed in the management of patients
with TMDs are benzodiazepines and NSAIDs. Benzodiazepines have a useful
muscle relaxant effect and it is preferable to prescribe them in liquid form, such
as Temazepam Oral Suspension, so that patients can titrate their own dose and
feel the benefits of the muscle relaxation without any ‘hangover’ (see Chapter
6). A prescription should be given with the knowledge of the patient’s GP and
the patient should be counselled that benzodiazepines are licensed as anxiolytics, not as muscle relaxants, although they do have a recognised pharmacological muscle relaxant effect. They are not licensed for prescription to patients
aged under 12 years.
Most patients will have already self-prescribed NSAIDs such as ibuprofen
or will have been advised to take these. They should be taken regularly three
times a day after food. It will be some days before the maximum antiinflammatory effect is realised. NSAIDs must not be prescribed to any patient
with a history of gastric problems or asthma.
Tricyclic antidepressant drugs cannot be prescribed by general dental practitioners and should be used with caution in the management of TMDs.

Physiotherapy
As with any musculoskeletal injury physiotherapy has a large part to play in
the patient’s successful management. If a patient presents with an acute TMD,
immediate referral for physiotherapy should be considered. Leave the choice of
the physiotherapy treatment up to the therapist, but suggest that during the
acute phase of the disorder excessive exercise should be avoided if there is a
question of disc displacement.
The patient should be advised to treat the TMD as if they had sprained any
other joint and rest should be suggested rather than aggressive attempts to
increase the range of movement. To do so could compromise the integrity of
the intra-articular disc, depending on the particular diagnosis. The ideal frequency of appointments is two to three times a week for 3–4 weeks, totalling
8–10 sessions in all, but leave this to the discretion of the physiotherapist. Once
a week will have much less benefit.

Splint therapy
It is outwith the remit of this text to give a definitive overview on splint therapy.
Such information is readily available elsewhere.
The soft lower vacuum formed splint is commonly used but cannot be made
to any prescription. Usually an impression of the opposing arch is not even
made. It is suggested that these appliances either have a placebo effect or in
some way ‘absorb’ the forces generated by the muscles. What does tend to
happen in practice is that these appliances increase parafunction in a number
of patients, thereby making the clinical symptoms worse. It is not unusual for
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(a)

(b)

Figure 14.1 Soft bite guard after being worn by someone with bruxism for 3 months. (From
Gray RJ, Davies SJ. Emergency treatment of acute temporomandibular disorders: Part I.
Dent Update 1997;24:170–3, with permission.)

a patient to return for review, having bitten completely through the surface of
such an appliance (Figure 14.1).
The anterior repositioning splint is a useful appliance for patients who have
a click from the TMJ that disappears on protrusion of the mandible. This
appliance needs to be worn 24 hours a day, to be removed only for cleaning
after eating and should be used for approximately 12 weeks. A gradual weaningoff process should be used (Figure 14.2).
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Figure 14.2 Anterior repositioning splint in place with incisors in edge-to-edge relationship.
(Note the full coverage of all occlusal surfaces.)

The patient should stop wearing the appliance if the jaw locks or if any part
breaks off because this latter situation could allow tooth movement.
The localised occlusal interference splint can be used for patients who grind
or clench their teeth but only for those who do so in centric occlusion. If a
patient performs parafunction at extreme lateral movements, this appliance will
immediately be rendered inactive because it will not contact during the parafunctional activity (Figure 14.3).
The stabilisation splint is the definitive splint for those with occlusal discrepancies or marked parafunctional activity. Ideally it is constructed to eliminate posterior occlusal interferences, provide anterior guidance on anterior teeth, and provide
contacts when centric relation and centric occlusion coincide. This is a successful
appliance for patients who have a parafunctional input to their symptoms. It needs
to be worn only at night and after the initial period of usage can be gradually
discontinued until it is used only on an as-needed basis (Figure 14.4).
There is no place in the management of patients with TMD for a partial
coverage appliance because this can allow unpredictable tooth movement. Such
appliances are medicolegally indefensible.
One exception to this rule is when a Dhal appliance is involved as part of a
patient’s treatment to encourage controlled and predetermined tooth movement
as part of an overall treatment plan.

Mouth prop
The use of a mouth prop is very helpful for patients who have a TMD irrespective of the diagnosis. The benefit of a mouth prop during extended periods of
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(a)

(b)

Figure 14.3 Localised occlusal interference splint for patients who clench or parafunction
in centric occlusion.

dental treatment, or even visits to the dental hygienist, should not be underestimated. This is not just because it is more comfortable for the patient but
because, by employing our knowledge of anatomy, we can appreciate the
rationale behind its use. If a susceptible patient is asked to open and/or protrude
the mouth over a period of time without the use of a mouth prop, the lateral
pterygoid muscle contracts. This can predispose to anterior displacement of the
intra-articular disc. If, however, the patient is asked to rest against a mouth
prop, the elevator muscles of the mandible become active with the lateral
pterygoid muscles, among others, being less so (Figure 14.5).
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(a)

(b)

Figure 14.4 (a) Lower stabilisation splint balanced to centric relation/occlusion. (b) Upper
stabilisation splint in place.

Occlusal adjustments
Occlusal adjustments may be tempting. If there is obvious interference, in the
past it has been suggested that ‘picking up a hand piece and removing the
interference’ may lead to an improvement in the patient’s symptoms. This,
however, is a dangerous course of action if previous analysis of mounted study
casts and a plaster equilibration has not been undertaken. Otherwise, removal
of premature contacts or interferences will be merely guesswork. It is similar
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(a)

(b)

Figure 14.5 Mouth prop for use in patient with temporomandibular disorder when having
dental treatment.

to the analogy of sawing the legs off a table without any measurement. If part
is removed from one leg it is frequently necessary to form repeated adjustments
to the other three legs until a stable position is reached, if indeed it can be.
Medicolegally, it is difficult to defend haphazard removal of tooth
substance or the surface of crowns or other restorations in an attempt to alter
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the occlusion, if this has not been pre-planned, and it should therefore be
avoided.
When planning alterations to a patient’s occlusion either a conformative or
reorganised approach can be undertaken. This is a large subject and is outwith
the remit of this text. It should be noted, however, that iatrogenic introduction
of occlusal interferences can lead to the development of a TMD. Occlusal
rehabilitation is not a treatment need for all patients, as patients can function
perfectly well with missing functional units.
Remember that it is often a combination of the above treatments that will
suit your patient’s individual needs best, so you must remain adaptable and
gear your plan to the current state of the disorder. Some treatments that may
have previously been therapeutic may become detrimental if the clinical presentation alters.

Radiographs
Radiographs are rarely needed in TMD diagnosis or management. Radiographs should be reserved to confirm a clinical diagnosis if such confirmation
is required, or alternatively to help formulate or change a treatment plan.
Unless there are strong reasons that would indicate the need for such a
special test, there is no justification for taking a radiograph. The same rationale
applies to magnetic resonance imaging, computed tomography and
arthrography.

Further referral
It is important that you realise your limitations and the extent of your experience. If treatment is not progressing as you would expect, or if you feel that
your patient’s response to treatment is unusual or exaggerated, then immediately consider further referral for an expert opinion and make every effort to
select a clinician with a special interest in TMDs. Historically patients have
been referred to the local oral surgery unit if there is no access to a dental
school. In oral surgery units, it may be the case that a splint with no particular
prescription will be prescribed. An alternative referral might be to a specialist
orthodontist. It is readily accepted however that orthodontic treatment in isolation is not regarded as a treatment for a TMD. In addition, it is frequently
reported by patients that their TMD started at the time that they had their
orthodontic treatment and the two factors are linked in patients’ minds. There
is nothing in the literature or clinical experience to support this view. It would
appear merely that a common age of a TMD onset is around about the same
time as orthodontic treatment may finish; any linkage between the two is purely
coincidental. Collaboration with an orthodontist can be valuable, however, to
alter localised interferences or to move a group of teeth to enable subsequent
splint therapy to be more successful.
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Chapter 15

You and the Lawyer

We live in a litigious era, which means that as clinicians we also practise in a
litigious era. This does not mean that you must adopt a litigation-based philosophy in your treatment planning, as this would not be in your patient’s best
interests. What it does mean, however, is that you must keep contemporaneous
records that are accurate, precise and indisputable. You must discuss all treatment options with your patient, however inappropriate you may feel that they
are, giving you reasons for your advice. You must not project yourself as having
skills or training that you do not possess. You must employ evidence-based
treatments. We consider three different case scenarios.
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Case scenario 1: note and record keeping
Gray & Al-Ani Solicitors
101 Manchester Road
Manchester
M1 2XY
Our Ref: SSDAB/SMI111-01
Jones Dental Care
162 Union Road
Manchester M1 3AB
Dear Sirs
Re: Our Client/Your patient: Joy Smith d.o.b. 10.10.1951
Address: 13 Brides Drive Manchester M1 12CD
We are instructed to act on behalf of Mrs Smith in connection with a claim for
damages arising out of an accident in which she was involved.
We should be grateful if you would kindly provide us with copies of Mrs Smith’s
entire dental notes, records, correspondence, radiological images, test results,
investigation reports, referrals, etc.
We enclose our client’s written authority for this purpose and confirm that we shall
be responsible for your fees in relation to this request up to a maximum of £50.00.
We also confirm that, as far as we are aware, these records are not required in
relation to any litigation against yourself or your practice.
We look forward to hearing from you within 14 days.
Yours faithfully

Authority to release dental notes and records
Our Ref: SSDAB/SMI111-01
Jones Dental Care
162 Union Road
Manchester M1 3AB
Dear Sirs
I, Joy Smith of 13 Brides Drive, Manchester M1 12CD, hereby authorise the release
of all of my Dental Records, Notes, Memoranda and X-rays to my solicitors:
Gray & Al-Ani Solicitors
101 Manchester Road
Manchester M1 2XY
The release of these notes relates to a claim for damages arising out of an accident
in which I was involved on the 23rd April and I confirm that they are not required
in relation to any litigation against Jones Dental Care.
Signed……………………………….
Dated…………………………………
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You know that you are duty bound to provide the records within a certain
period of time that is deemed to be reasonable. If retrieval of your records will
take longer than the suggested time, it is your responsibility to contact the
solicitors to advise them that you cannot comply with the timescale that they
have set and agree a more realistic timescale.
You ask your practice manager to download the notes from the computer
and provide you with all hard copy notes that you had kept before your practice
was computerised. You are in the unfortunate situation of not having any idea
about the injuries, the details of the accident or the date.
When your manager brings you the notes, she says that she cannot find any
radiographs because they appear to have been lost. There are no radiographs
scanned into the computer system. You saw Mrs Smith on only three occasions
and have only a vague recollection of her. You have no hard copy notes and
your computerised printout gives only the barest details of examinations and
treatment actually completed. You had not recorded an examination of her
articulatory system.
You had seen her on three occasions at approximately yearly intervals and
the last time you saw her was over a year ago. Your initial examination contained some scanty details about her presenting complaints and expectations
and you recorded the fact that she was not happy with her previous dentist.
She was not a regular attender.
You had recorded a baseline charting recording her missing teeth and existing restorations and you had completed a BPE chart. She had plaque and calculus lingual to her lower anteriors, but the rest of the intraoral and extraoral
examination boxes had not been completed. Two small restorations needed
replacing due to recurrent caries. You took bite-wing radiographs (subsequently
lost). You completed the two restorations without incident. She attended the
hygienist.
She did not return for over 12 months and then again 12 months later. No
further clinical records had been completed apart from an examination and
hygienist referral on both occasions. No further radiographs were taken.
You phoned the solicitors and were advised that her problem was a jaw
problem after a road traffic accident.
Due to the inadequacy of your record keeping you were not able to furnish
the solicitors with any useful information, but you did return what you had.
You received a personal phone call from one of the solicitors requesting further
information as to whether Mrs Smith did have a pre-existing jaw condition.
You were unable to help.
This situation is all too familiar in clinical practice. It is your responsibility to
keep accurate and complete records, take radiographs according to (IR(ME)R)
2000 regulations and keep an up-to-date periodontal index. You are required to
undertake a complete examination of your patients at the initial consultation
and at each subsequent 6-monthly or 12-monthly examination visit.
Many practices are computerised so it is very easy to merely tick boxes
on a computer proforma and complete an absolute minimum of additional
entries.
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Letters such as this from solicitors may arrive many months or even years
after you last saw a patient. You are leaving yourself vulnerable if a situation
such as this does arise.

Case scenario 2: a medical report request
You are a well-known dentist in your neighbourhood with many years of clinical experience. After qualifying you spent 18 months as a house officer in oral
and maxillofacial surgery. You receive a letter from instructing solicitors asking
if you are prepared to produce a report for one of their clients who had had
an accident involving ‘dental injuries’. She lives close to your practice and
because of personal circumstances is unwilling to travel far. Her usual dentist
did not feel that he had the experience to help.
You feel flattered and readily agree to do this.

Do you get enough information? Have you got
the necessary experience?
A large bundle of notes is delivered to your practice containing the client’s
contact details, a very brief description of the circumstances of the accident,
and a letter of instruction that outlines your duties and responsibilities to the
court and a suggested declaration for you to sign.

What will you receive?
A letter of instruction that contains a paragraph stating:
Following examination of our client we will require your report to deal with
the following specific points, in addition to providing the usual
information:
1. Did our client have a pre-existing temporomandibular dysfunction?
2. If so to what extent?
3. If the answers to 1 and 2 above are in the negative, do you feel that the
injuries claimed by the patient would have initiated her current
symptoms?
4. In the event that she is not fully recovered, how long do you consider it
will take her to recover to the pre-accident state?
5. In the event that you consider our client did have a pre-existing condition,
have her symptoms been exacerbated by the accident. Do you believe that
treatment is appropriate? If so please specify giving costs.
6. Please comment on our client’s ability to return to work.
7. Please comment on what psychological stress you feel that she may have
suffered.
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You will receive a quantity of notes
The bundle of records included the following:

•
•
•
•
•

The
Her
Her
Her
Her

general medical practitioners records
dental records
dental hospital records
Royal Infirmary records
records from a walk-in NHS centre.

The brief description of the incident recorded that she had been on a night
out with some friends and she alleged that she had been assaulted by her boyfriend. She received two blows to the face. She was not rendered unconscious
but she felt that she might have broken her jaw. She went to an NHS walk-in
centre who were unable to help and they referred her to the Royal Infirmary.
No radiographs were taken because it was felt that she had not broken her jaw,
but by this stage she could not open her mouth because her jaw was very stiff
and her face was bruised and swollen. She was also aware of having broken
some teeth.
You felt that it was within your area of competence to provide a report and
you saw her at your surgery for an examination. Her relationship with her
boyfriend had been tempestuous and he had threatened her in the past, but had
never actually struck her. She only had a very scanty recollection of events on
the night because they had been out ‘celebrating’. She was a poor historian and
frequently contradicted herself.
The alleged assault had happened 9 months previously. She said that she had
acute symptoms from her left jaw joint and left earache for 2–3 weeks. This
had gradually lessened but had never gone away completely.
Her complaints were audible clicking from her left jaw joint, and pain on
chewing and when opening wide. She had not experienced any locking. She
said that she had chipped two or three teeth when she was struck but these
had been minor chips and had been repaired adequately by her general dental
practitioner. She was concerned about her jaw and was pursuing a claim against
her former boyfriend.
When you started your clinical examination there were one or two features
that you found surprising. She opened normally to over 40 mm on some
occasions but on other occasions she was only opening to 25 mm. She said
her jaw ‘would not go’ although she had earlier told you that she had no
locking. When she opened her mouth she sometimes had a straight pathway of
opening but not on other occasions. When you listened for joint sounds, you
could hear a very soft occasional click but not the loud audible click that
she described. When you examined the lateral pterygoid muscle under resistance, the area of tenderness to which she pointed was under the angle of the
mandible, not the preauricular region. She said that she had never had a previous TMD.
Let us go back now to your letter of instruction and the bundle of
documents.

You and the Lawyer 153

Doctor’s records
You were provided with her general medical practitioner’s records. These dated
back over 12 years and in these records there were repeated references to jaw
pain and clicking. She was a very frequent attender at her doctors.

Dentist’s records
Her general dental practitioner’s records had been extremely well kept. She had
been a regular patient and there were recurrent records of a TMD with a
reduced range of mouth opening, TMJ and muscle tenderness, and intermittent
clicking. He had last seen her 2 months before the injury.

Walk-in centre records
The walk-in centre records recorded that she had attended late one night,
stating that she had been assaulted. She had some facial swelling and bruising
and was advised to attend the accident and emergency department. It was
recorded she smelled of alcohol and her speech was slurred.

Royal Infirmary records
Her local Royal Infirmary notes recorded that no radiographs were taken and
she did not have any fracture of the bony structures. She was advised to see
her dentist in relation to the chipped teeth.

Dental hospital records
She saw her dentist 2 days after the assault and he referred her to the dental
hospital for radiographs. There were various mentions in the dental hospital
records that her symptoms varied surprisingly. Physiotherapy had no effect.
Sometimes she complained of severe pain but clinical findings did not substantiate this. She was provided with a soft vacuum formed splint which she did not
wear. She failed two further appointments.

Your report
Considering the specific points that the solicitor has asked you to deal with,
we can refer back to these numbered points and answer them in turn:
1. You would have to reply honestly that, in spite of her adamant report of no
pre-existing condition, there is substantial evidence that she had a longstanding TMD.
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2. List her symptoms from her doctor’s and dentist’s notes with dates.
3. Make the statement that there are discrepancies in the patient’s
report, your clinical findings and other records. It is up to the court to
decide fact.
4. You cannot commit yourself as to how long her symptoms will be present.
A patient’s response to treatment is individual. Suggest that she has treatment done and is then reassessed.
5. Suggest a treatment plan with costs and approximate dates.
6. This is outwith your area of expertise. You are not qualified to answer this;
the person to do so would be an occupational therapist – not you.
7. This is outwith your area of expertise; a clinical psychologist or psychiatrist
should see the patient and provide a report – not you.
In retrospect it might have been better for you to decline the instructions
and not to have agreed to prepare a report at all. You have a patient who may
be lying. Throughout this report you are making comments that you are not
qualified to deliver. You must be prepared to stand up and be cross-examined
about your report. Your own history of oral and maxillofacial surgery was only
an 18-month house officer job. Although you may have had experience of
dealing with patients with TMD in general practice, you had not made this an
area of special interest. You must never comment on areas outside your area
of expertise.

Case scenario 3: a disgruntled patient
You have been treating Miss Winston for several years. You have always had a
fairly ‘fragile’ relationship with her because she does not accept treatment readily
as she is very nervous. You had always felt that she was a habitual complainer!
She attended some months ago complaining of pain from an upper left first molar.
You removed a restoration and replaced it with a crown. After the crown was fitted
she said her bite did not feel quite right but it appeared acceptable to you.
When she was on her way home from the surgery she heard a loud crack
from her lower left first molar, which was heavily restored. She phoned and
you saw her the following day, by which time she was in severe pain from the
lower tooth. You saw that a cusp of the lower molar had fractured, which you
removed, and saw that there was a pulp exposure. You pulp capped this with
calcium hydroxide and dressed the tooth, telling her that the symptoms would
now settle. The symptoms did not in fact settle and after repeated reviews you
eventually suggested an extraction. This she agreed to and the tooth was
removed. You heard no more about the matter until 3 months later when you
received the following letter. This was accompanied by the authority to release
dental notes and records signed by the patient.
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Gray & Al-Ani Solicitors
101 Manchester Road
Manchester M1 2XY
Our Ref: SSDAB/SMI111-01
Jones Dental Care
162 Union Road
Manchester M1 3AB
Dear Sirs
Re: Our Client/Your patient: Joy Smith d.o.b. 10.10.1951
Address: 13 Brides Drive Manchester M1 12CD
We have been instructed by the above named, who we understand is a
patient of your dental practice. She is considering pursuing a claim for
dental negligence.
Please forward all of her clinical records, X-rays and correspondence
forthwith.
Yours sincerely

You obviously must comply forthwith with these instructions and provide
all the details that you have been asked for.
It is essential at this stage that you inform your indemnity protection society
or defence union, which will want a full report on the sequence of events in
chronological order and all other relevant records. Send only photocopies of
your records to the requesting solicitor. At this stage do not contact the patient.
Acknowledge receipt of the solicitor’s letter. Wait to hear from your indemnity
society.
The next correspondence that you receive contains further documents from
Mrs Smith’s solicitors.

Particulars of claim
1. At all relevant times the claimant was a patient of the defendant who practises as a dentist in the Jones Dental Care practice in Manchester.
2. The defendant inappropriately advised the claimant that she would require
a crown at her UL6.
3. After the procedure was finished the claimant felt that something was not
right with her teeth in that the crown was high on the bite.
4. The claimant later heard a loud crack in her mouth and felt that part of
her lower tooth had been pushed into her gum. She was in immediate and
severe pain.
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5. The claimant returned to see the Defendant. She was experiencing extreme
pain.
6. It was noted that the LL6 had fractured.
7. The claimant’s LL6 was extracted.
8. The claimant has now developed a click in her left jaw joint, cannot open
her mouth normally and has left facial pain.
9. The defendant’s treatment of the claimant was negligent.

Particulars of negligence
The Defendant was negligent in that he:
Incorrectly advised the claimant that she would require a crown at UL6
when there was no clinical need for such treatment.
At no time were any other treatment options discussed with the claimant
apart from extraction of LL6.
Caused the claimant to develop a temporomandibular disorder.
By reason of the matters aforesaid, the claimant has suffered pain and injury
and has sustained loss and damage.

Particulars of injury
As a result of the negligence alleged herein, the claimant developed pain and
suffering related to the fracture of LL6 and the tooth had to be extracted. At
no stage was the possibility of root canal treatment discussed. There was no
mention of bridging and there was no mention of replacement of the fractured
tooth by means of an osseo-integrated implant. She has also developed a temporomandibular dysfunction and facial pain that is continuing to cause her
discomfort.
The claimant will require an osseo-integrated implant which will be restored
with a crown once it has integrated with the bone. The crown will have to be
replaced every 10 years. She would require either a general anaesthetic or a
local anaesthetic with intravenous sedation for this procedure because of her
ongoing facial pain, anxiety and her TMD.
The prognosis is good in relation to the osseo-integrated implant but is
guarded in relation to her TMD.
The claimant will rely upon medical reports of Mr Smith and Dr Brown,
copies of which are served herewith and such further evidences as may become
available to her.
The claimant will claim interest if such damages may be awarded pursuant
to Section 69 of the County Courts Act 1984 at such rate and for such a period
as the court thinks fit.
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The claimant claims damages including a claim for personal injuries in excess
of £1000.00 but with the total claim limited to £50 000.00 and interest thereon
as aforesaid.
Do not underestimate the anxiety and stress that the next few months will
cause. Let us look at the facts.
You fitted a crown to the UL6 for this lady and she states that you did not
discuss fully with her the other treatment options for the tooth. She is now
claiming that this crown was not clinically necessary. You did not examine the
occlusion closely enough when the crown was fitted to the extent that she was
able to detect that her bite was incorrect. You did not adjust the occlusion.
When you noted that the lower first molar was fractured with a small pulp
exposure, you did not proceed to root canal therapy, you continually redressed
the tooth until irreversible pulpitis and pulp necrosis occurred. You did not
attempt to extirpate the pulp yourself. You did not refer her for specialist
endodontic treatment.
From her statement, it appears that there was no discussion of replacement
of the gap left by extraction of this tooth. She appears to have developed a
TMD having previously been symptom free and she attributes this to your
treatment.
Her claim is quite correct and has merit. Your position is difficult to defend.
This is an extreme case scenario but not an infrequent one. The most important thing when dealing with patients is always to treat with their best interests
at heart.
What generally leads to cases such as this arriving on the desks of solicitors
is a breakdown in communication. It is essential that you maintain communication with your patients at all time and do not dismiss them as ‘complainers’.
Never be tempted to alter, amend, add to or remove entries in patient
records. Not only is this dishonest but it is detectable, and discovery of any
attempt at fraud will be dealt with harshly.
If you are ever involved in dealing with solicitors, the first people you must
inform are your indemnity society or defence union. This is their job and you
will find their supportive advice and practical help invaluable.

Further reading
Al-Ani Z, Gray R. TMD current concepts: 2. Imaging and treatment options. An update.
Dent Update 2007;34:356–8, 361–4, 367–70.
Gelbier S, Wright D, Bishop M. Ethics and dentistry: 2. Ethics and risk management.
Dent Update 2001;28:524.
The Ionising Radiation (Medical Exposure) Regulations 2000 . Statutory Instrument 2000 No. 1059. Available at: www.eradiography.net/regsetc/Ionising%20
Radiation%20Medical%20Exposure%20Regs%02000.htm.

Chapter 16

The Referral Letter

This is not meant to be a condescending section. Referral letters vary from the
very helpful to the valueless.
All too often referral letters are received that say in their entirety: ‘This
patient has a TMD; please see and treat.’ Sometimes even the patient’s contact
details are missing. This is of no value to either the patient or the treating
clinician.
This is a template for the details that an ideal referral letter should contain.
Some of the details will not always be relevant but the referral letter should
not be regarded as ‘refer and forget’. You are asking a specialist to help you in
your patient’s management. This might be a brief interlude in your patient’s
history, but from your point of view you may be entering long-term supervision
of a chronic problem that might need to be revisited at intervals, so you need
to understand the specialist’s philosophy and match it to your patient’s needs.

Details
Obvious details to include are the patient’s personal and contact details. Full
name, address, date of birth, day time, evening and, if acceptable to the patient,
mobile telephone numbers.

History
A brief history of the patient’s complaints is invaluable. Remember that some
signs and symptoms come and go in patients with a TMD but it is useful to
have a chronological order of what the patient has been experiencing. For
instance:
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•
•
•
•
•
•
•
•
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Did pain precede a click or did a click precede pain?
Has the patient ever had locking?
Is the range of movement restricted?
Are symptoms overall worsening or improving?
Are symptoms worse at any particular time of day?
What is the precise location of the pain?
How severe is it?
Is the patient aware of any contributing factors such as bruxism or clenching?

Remember that you know your patients better than the clinician who will
see them for the first time. You know their treatment expectations and their
response to treatment. You may be referring this patient only because you have
undertaken all the normally accepted treatments and the symptoms have either
not improved or gradually got worse. This is useful information to impart.
Has the patient been compliant with the treatment that you have
suggested?
It is useful to know whether you have provided a splint but you suspect that
the patient hasn’t worn it. You might have tried to arrange for physiotherapy
but the patient did not turn up. You may have suggested some anti-inflammatory
medication but the patient declined to take it.

Medical and social history
Give a brief synopsis of the patient’s relevant medical history, this has obvious
implications. Outline any social factors that you may think are relevant; it
might be useful to know if the patient is being referred privately, if he or she
has private health insurance. Some treatments can be very expensive and it is
better for the treating clinician to know this rather then embarrass the patient
by involving him or her in potentially expensive investigations or treatment.
Give details of any other specific problems that you feel may be of interest to
the treating clinician. Patients, when seen in a strange environment for the first
time by somebody they don’t know, are often anxious and nervous, so it might
be useful if you suggest that they write down some of the important facts and
dates before they see the specialist; tell them also to make a note of any questions that they may wish to ask. If appropriate, advise the treating clinician of
this in your letter. It is often very useful for the specialist to have such personal
comments photocopied and kept in the patient’s notes, if they are in agreement
with this being done.

Request
Finally, please ask the treating clinician what you want them to do. Do you
want them to evolve a treatment plan that is practice based; one that you can
undertake yourself in your own practice, or do you want them to undertake
all further treatment in relation to the TMD?
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Remember that this may include not only all arrangements relevant to the
TMD, such as splint therapy and arranging for physiotherapy, but also in some
cases extensive occlusal rehabilitation or other restorative treatment. Some
patients referred to a TMD clinic have significant occlusal wear, attrition or
tooth surface loss. Is this in your remit to restore or do you wish the treating
clinician to do it or arrange for it?
All this information will help enormously in what can sometimes be quite a
short examination and interview time once introductions have been made and
the patient seated comfortably.
Sometimes when patient’s symptoms start after an incident, such as a road
traffic accident or assault, he or she finds it quite upsetting to relive the situation and this can be avoided if handled correctly and sympathetically. Giving
this advanced knowledge reassures the patient that you are involved in the case
and know something about it and are interested.

Further reading
Anastassaki A, Magnusson T. Patients referred to a specialist clinic because of suspected
temporomandibular disorders: a survey of 3194 patients in respect of diagnoses,
treatments, and treatment outcome. Acta Odontol Scand 2004;62:183–92.
Gray RJ, Davies SJ, Quayle AA. A clinical approach to temporomandibular disorders
9. The dentist and the specialist clinic. Br Dent J 1994;177:295–301.
O’Donovan AE, Ager PM, Davies SJ, Smith PW. An appraisal of the quality of referral
letters from general dental practitioners to a temporomandibular disorder clinic. Prim
Dent Care 2003;10:105–8.

Chapter 17

How to Make a Splint

How do you make a stabilisation splint?
Upper and lower models of the patient’s dental arches are cast from alginate
impressions using Die-stone.

Facebow registration
This relates the upper model of the dental arch to the hinges of the articulator
in the same spatial relationship as exists between the maxillary teeth and the
TMJs. This helps to determine that, during construction of the splint, any
opening or closing of the semi-adjustable articulator occurs along the same arc
as in the mouth

Armamentarium (Figure 17.1)

•
•
•
•
•

Earbow
Bitefork and vertical transfer jig assembly
Reference plane locator
Marker pen
Rigid bite registration material or beauty wax.
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Figure 17.1 Earbow and accessories needed for facebow registration: (1) Slidematic U-shape
earbow; (2) dentate bitefork; (3) transfer jig; (4) reference plane locator; (5) marker pen.

Locating and marking a reference point on the patient’s face
An anterior reference point, along with the other two posterior points, needs
to be established first for an accurate facebow record. The position of the
anterior reference point is measured 43 mm from the incisal edge of the central
or lateral incisor, toward the inner corner of the eye. The notched-out area of
the ‘reference plane locator’ is used to make this measurement. Mark the anterior reference point on the patient’s face using a marker (Figure 17.2).

Figure 17.2 Marking the anterior reference point.
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Taking the facebow registration (assembling the earbow on the patient)
Load the upper surface of the bitefork with two thicknesses of beauty wax.
Soften the wax to a very soft consistency in warm water or over an open flame.
With the bitefork arm projecting to the patient’s right, place it on to the patient’s
upper teeth, aligning midline to obtain a light indexing impression of the maxillary
teeth. Stabilise this by instructing the patient to hold it steady using the thumbs.
Let the material harden before proceeding (Figures 17.3 and 17.4).

Figure 17.3 The bitefork is placed on to patient’s upper teeth and stabilised by patient’s thumbs.

Figure 17.4 Light indexing impression of the maxillary teeth on the bite fork.
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Loosen the centre wheel on the earbow and loosen the finger screws on the
transfer jig.
Slide the transfer jig onto the bitefork arm and guide the earbow into the
patient’s ears with their help. Pull the earbow together and tighten the centre
wheel, ensuring even placement in both ear canals (Figure 17.5).

Figure 17.5 The earbow is guided into the patient’s ears.

Raise or lower the bow so that the pointer aligns with the anterior reference
point on the patient’s face. You can also look through a slot in the bow to
verify this. Engage the transfer jig in the earbow and tighten finger screws 1
and 2 on the transfer jig, being careful not to torque the earbow.
Always ensure that the numbers ‘1’ and ‘2’ are the correct way up and facing
you (Figure 17.6).

Figure 17.6 The pointer is aligned with anterior reference point on the patient’s face.

Have the patient stand and, looking at the patient from the front, verify that
the bow is horizontal to the horizon and the patient’s pupils. Adjust as necessary and retighten finger screws 1 and 2 as necessary (Figure 17.7).
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Figure 17.7 Finger screws 1 and 2 are securely tightened before removing the earbow.

Loosen the centre screw on the earbow; slide open and remove the entire
earbow assembly, transfer jig and bitefork from the patient (Figure 17.8).

Figure 17.8 The earbow assembly, transfer jig and bitefork are removed from patient.

Detach the earbow from the transfer jig assembly. Carefully tighten finger
screws 1 and 2, making sure not to torque or change the transfer jig assembly
(Figure 17.9).
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(a)

(b)

Figure 17.9 (a) Transfer jig after detachment from the earbow; (b) screws 1 and 2 should
be tightened before transferring to the laboratory.

Disinfect the transfer jig assembly and send it to the laboratory for
mounting.

Centric relation record
A centric relation registration is taken by inducing relaxation of the masticatory
muscles through the gentle arcing of the mandible up and down, along the
closing arc of the terminal hinge axis, using gentle bimanual manipulation while
the patient is supine. It has been suggested that the patient’s mandible describes
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a perfect arc during manipulation, which gives the operator the confidence that
the terminal hinge axis of the mandible has been found (Figure 17.10).

Figure 17.10 Passive manipulation of the mandible of a supine patient used for achieving
centric relation.

A small quantity of warm, soft, greenstick impression compound is placed over
the palatal and incisal surfaces of the upper anterior teeth during this manipulation,
until the lower anterior teeth make indentations in the material. This is used as a
template when it has cooled and hardened to assist the patient in reproducibly
closing into centric relation (Figure 17.11).

Figure 17.11 Greenstick impression compound used as a template into which the patient
is able to close in centric relation after manipulation of the mandible to centric relation.
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A suitable bite registration material (polyvinylsiloxane) is then syringed into
the interocclusal posterior gap bilaterally; once this has hardened, the greenstick
is subsequently replaced by a further mix of bite registration material on the
anterior teeth, using the set material on the posterior teeth as a template to
obtain a full, single, horseshoe–shoe centric relation registration (Figures 17.12
and 17.13).

(a)

(b)

Figure 17.12 A suitable bite registration material is syringed between the posterior teeth,
with the greenstick impression compound used as a template for achieving a complete
centric relation.
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(c)

Figure 17.12

(continued)

Figure 17.13 The completed centric relation bite registration with the impression
compound template, which is subsequently discarded.

This centric relation registration with the impressions and facebow transfer jig
record is sent to the laboratory, and the models of the arches are mounted in
the semi-adjustable articulator (Figures 17.14 and 17.15).
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(a)

(b)

Figure 17.14 (a) The earbow transfer jig is transferred to a semi-adjustable articulator;
(b) the upper model is positioned on the articulator using the transfer jig record.
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(b)

(c)

Figure 17.15 Upper and lower models are mounted on a semi-adjustable articulator and a
stabilisation splint is constructed in centric relation jaw position, here on the lower model.
(a) The models with the bite registration; (b) the models with this registration removed;
(c) the models with the splint inserted.
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Fitting a stabilisation splint
It will take approximately an hour to fit and balance the splint in the patient’s
mouth. The splint will be delivered from the laboratory with adequate relief of
undercuts to ensure easy seating. The stabilisation splint should be relined with
autopolymerising acrylic, intraorally at the chairside, to provide good and positive retention (Figure 17.16).

(a)

(b)

Figure 17.16 Adequate relief of undercuts and initial polishing are carried out in the
laboratory to ensure easy seating of the splint.
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During relining, the acrylic is applied to the fitting surface of the splint which
is then placed on to the teeth and fully seated. The splint must be removed
from the mouth before the acrylic has fully set and, when it has set, any
excess is removed using an acrylic trimmer in a straight handpiece. It should
then be tried to ensure that it is not too tight but has good retention
(Figure 17.17).

Figure 17.17 Autopolymerising acrylic is used to reline stabilisation splint intraorally at the
chairside to provide positive retention.

Central relation occlusion (CRO) is then established by adjusting the splint,
after marking the occlusal contacts using articulating paper until a balanced
series of posterior centric stops has been produced. During this procedure the
splint is inserted into the mouth, and the patient’s mandible is gently tapped
up and down with the articulating paper interposed between the surface of the
splint and the opposing teeth. The splint is then removed and any necessary
adjustments are made (Figure 17.18).
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(a)

(b)

Figure 17.18 (a) Thin articulating papers (two different colours) and (b) straight handpiece
with grinding stones are used for adjusting the stabilisation splint.

Balancing commences by ensuring that the opposing canines touch in centric
relation. A balanced occlusion should be provided between the splint and one
cusp tip of every opposing tooth, distally from the canines. Repetitive adjustments of the splint are made after marking the occlusal contacts with thin
articulating paper, until a full range of centric stops has been achieved.
Ideal anterior guidance (against the opposing canines and incisors) is developed
during lateral excursions, and all posterior interferences, on both the working
and non-working sides, are marked and removed.
The easy way to ensure that there are no posterior interferences is to have a
steep ramp anteriorly, against which the canines slide. This is unnecessary and
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undesirable, however, as patients find it easier to move laterally on shallow
anterior guidance with minimal separation of the posterior teeth.
Once the crossover canine position has been reached, when the lower canine
in lateral mandibular excursion has moved lateral to the maxillary canine, the
splint is adjusted so that the anterior guidance is transferred to the central incisors, which provide most of the guidance during protrusive movements. As a
consequence of wearing the splint, and with the passage of time, muscle relaxation may allow the mandible to adopt a new position. The splint will then need
further rebalancing to this new position, until eventually a reproducible centric
relation position is established (Figure 17.19).

(a)

(b)

Figure 17.19 (a) Centric relation stops marked using blue articulating paper; (b) balancing
splint by adjusting contacts; (c) development of canine guidance using red articulating paper;
(d) canine guidance (red); (e) posterior interferences marked and removed; (f) balanced splint.
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(c)

(d)

Figure 17.19

(continued)

How to Make a Splint
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(e)

(f)

Figure 17.19

(continued)

How do you make an anterior repositioning splint?
Upper and lower models of the patient’s dental arches are cast from alginate
impressions using Die-stone.
For an ARPS to be regarded as appropriate treatment, it is important to determine whether the click is eliminated by protrusion of the mandible. At the
chairside the patient is asked to protrude the mandible and then perform a
series of opening and closing mouth movements. If the click is eliminated in
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this protrusive mandibular position, provision of an ARPS is deemed to be
suitable treatment.

Bite registration
The patient is asked to open the mouth wide and carefully close to a protrusive
position, usually in an edge-to-edge incisal relationship to determine whether
the click has disappeared. Once this ‘click-free’ protrusive bite position is
achieved, this position is recorded using softened modelling wax. When the
wax has hardened, the click-free position is then checked using the hardened
wax as a template (Figures 17.20 and 17.21).

(a)

(b)

Figure 17.20 (a) Edge-to-edge incisal relationship (no click); (b) hardened wax occlusal
record can be tested to ensure that the opening and closing cycles are ‘click free’.
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(a)
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(b)

Figure 17.21 Upper and lower models with mandible repositioned anteriorly with the wax
occlusal record.

Fitting the ARPS
The splint will be delivered from the laboratory with adequate relief of undercuts to ensure easy seating. The ARPS should be relined with autopolymerising
acrylic intraorally at the chairside to provide good and positive retention. While
relining, the acrylic is applied to the entire fitting surface of the splint, which
is then placed on to the teeth and fully seated. The splint must be removed
from the mouth before the acrylic has fully set and, when it has set, any excess
is removed using an acrylic trimmer in a straight handpiece. It should then be
tried to ensure that it is not too tight but that there is good retention (Figure
17.22).
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(a)

(b)

Figure 17.22 (a) Application of the autopolymerising acrylic used to reline anterior
repositioning splint intraorally at the chairside to provide good and positive retention;
(b) the splint placed on to the teeth and fully seated.

At the chairside the ARPS is placed in the mouth and checked intraorally by
asking the patient to occlude in the new protruded position. This position has
been obtained by indentations on the occlusal surface of the splint, into which
the patient fits the opposing teeth after protruding the mandible (Figure 17.23).

How to Make a Splint
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Figure 17.23 Anterior repositioning splint with indentations and ramps to guide the upper
teeth into a specific protrusive position.

The operator can confirm the elimination of the click by using the stereostethoscope during opening and closing.
No occlusal adjustment should be necessary (Figure 17.24).

182

Temporomandibular Disorders: A Problem-based Approach

(b)
(a)

(c)

(d)

Figure 17.24 (a,b) Teeth in centric occlusion; (c,d) teeth in anterior reposition with splint.

Further reading
Moufti MA, Lilico JT, Wassell RW. How to make a well fitting stabilization splint. Dent
Update 2007;34:398–400, 402–4, 407–8.
Wilson PH, Banerjee A. Recording the retruded contact position: a review of clinical
techniques. Br Dent J 2004;196:395–402; quiz 426.

Chapter 18

Patient Information

This chapter contains some examples of patient information leaflets with information that you might like to give to your patients when appropriate.

Stabilisation splint

•
•
•
•
•
•
•

This splint aims to provide comfortable contact between your opposing teeth
and the surface of the splint. This might be to help your jaw muscles relax, to
encourage you to stop grinding or clenching your teeth, or to ‘balance’ your bite.
Usually you will need to wear this splint only at night, but please follow the
advice of the clinician who is looking after you.
We find that after successful splint therapy most people can be ‘weaned’ off
their splint and we will advise you about this on an individual basis.
When you are not wearing your splint remember to keep it in a damp tissue
or store it in water.
Clean your splint with toothpaste and a toothbrush. You can soak it in a
dilute solution of Milton for a few hours once a week if necessary. Do not
use anything hot to clean it (i.e. boiling water).
Stop wearing your splint if any of it breaks off and inform us at your next
appointment. If you carry on wearing it your teeth could move position.
We need to review your progress at regular intervals, and also adjust the splint
as needed. Please remember to bring the splint with you each time that you visit.

Anterior repositioning splint

•
•
•
•

This splint aims to maintain your jaw in a particular position in which there
is no click when you open and close your mouth.
You must wear your splint 24 hours a day, including when eating.
If your jaw should lock (i.e. you cannot open your mouth very wide) leave
the splint out until your next appointment.
Remove your splint only to clean your teeth and the splint. While the splint
is out, your mouth opening should be restricted to avoid causing the click.
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•
•
•
•

Please try to adhere strictly to a soft diet during the period of splint therapy.
We will need to review your progress at regular intervals.
If any of the splint breaks off you should stop wearing it immediately and
inform us at your next appointment. If you carry on wearing it your teeth
could move position.
After becoming symptom free, (normally after 12 weeks of splint therapy),
you will then be advised about how to wean off splint therapy slowly. Do
not do this on your own. Your clinician will advise you on the best regimen
for you. A common regimen is as follows:
1. Leave the splint out for 1 hour in the morning and 1 hour in the evening
for 3–4 days until you get used to being without it.
2. Gradually increase these periods (2, then 3 hours at a time) until your splint
is only worn at night. This should take 3–4 weeks. You might find it more
comfortable, at first, to continue wearing the splint when eating because
you will initially be aware of a gap between your back teeth. Your bite will
return to normal as your jaw goes back to the pre-treatment position.
3. Progressively reduce night-time wear by one night a week, but alternating
the nights as far as possible.
4. If you feel that the click might be about to return, go back to wearing the
splint for a few days or nights. You will never do any harm by doing this.
5. If you later want to use the splint again and it has dried out, rehydrate
it by soaking it in water for 24 hours before trying it. If you feel that it
does not fit comfortably then contact your clinician.

Table 18.1 lists foods that are advised and not advised for patients with
a TMD.
Table 18.1 Diet for patients with temporomandibular disorders

Advised

Not advised

Bread: brown or white bread (crusts removed) and soft rolls

Bread: avoid baguettes, bagels, hard rolls

Desserts: all soft puddings
Dairy foods and eggs: cottage cheese, milk, ice cream
Fish: any cooked fish
Fruits: any canned or stewed fruit. Melon, bananas, apples
etc., but cut into thin slices

Fruits: avoid whole apples or other hard fruits

Liquids: all beverages; fortified ‘liquid meals’ are recommended
Meats: any easily chewed meat such as mince, chicken

Meats: avoid steak or any meat that requires
excessive chewing

Miscellaneous: any of the variety of nourishing mixtures that can
be mixed in a blender (milk shakes, fruit or vegetable blends)

Miscellaneous: no hard or chewy sweets, no
gum

Pasta: any cooked pasta
Potatoes: mashed, baked or boiled
Soups: any type of soup
Vegetables: any cooked fresh frozen or canned vegetables

Vegetables: avoid raw vegetables, e.g.
carrots, and corn on the cob
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General advice for patients with a TMD
1. Cut all food into small bite-size pieces. DO NOT open your mouth any
wider than necessary.
2. DO NOT eat hard crusts of bread, tough meat, raw vegetables, chewing
gum or anything that requires prolonged chewing.
3. DO NOT bite any food with your front teeth, especially with your mouth
open wide (i.e. bite into an apple).
4. Use hot and cold compresses: a hot water bottle wrapped in a towel for 5
minutes; frozen peas in a towel for 1 minute. Repeat this cycle two or
three times.
5. Use an anti-inflammatory gel massaged in front of the ear, over the joint.
These contain ibuprofen absorbed through the soft tissue and some products
also contain levomenthol, which stimulates blood flow.
6. Rest your jaw as much as possible.
7. Once your pain has resolved, an exercise programme might be used, but
undertake this ONLY upon the direct advice of your clinician.
8. Do not keep trying to stretch your mouth widely if you feel that your movement is ‘tight’ or restricted.
9. If your jaw feels locked do NOT try to force it open.

Exercise programme for patients with TMD
Only do this on the advice of your clinician.

Vertical movement
Place your hand under your chin. Open your mouth to half maximum. Try to
close your mouth with your hand but forcibly resist this movement with your
jaw. Hold for 10 seconds. Relax and repeat five times.

Lateral movement

•

•

•

Place your hand on the side of your chin, opposite the affected side. Move
your jaw towards your hand. Try to push your jaw back to the midline with
your hand but forcibly resist this movement with your jaw. Hold for 10
seconds. Relax and repeat five times.
Stand in front of a mirror and open and close your mouth to the maximum
comfortable range. If your jaw moves to one side, then place your hands on
each side of your jaw and apply pressure as appropriate to encourage your
lower jaw to open straight. Repeat five times.
With your mouth slightly open, put your tongue to the outside of your upper
teeth on the opposite side to the affected joint. Hold this position for 10
seconds. Relax and repeat five times.
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Protrusive movement

Figure 18.1a

Figure 18.1b

Hold a tongue spatula or any other safe flat object, such as a spoon handle, at
a 45° angle downwards between your upper and lower teeth with them slightly
parted. Push your lower jaw forwards to your maximum along the spatula/
handle. Make sure that your lower jaw moves in a straight pathway and does
not deviate to one side or another. Hold for 10 seconds. Relax and repeat
five times (Figure 18.1a and b).
Perform each exercise in the morning and at night. Morning is important.
Do each exercise for about a minute and then gradually build up in time.
Operate out of your ‘comfort zone’ but not to the extent that you cause pain.
Your jaw movement has been restricted and will take time to improve.

Chapter 19

Glossary of Terms

This glossary contains not only terms used in this text but also other terms that
the reader might find useful. Think of this section not so much as a glossary
but more as a dictionary.
Acupuncture — the use of a needle, either electrically stimulated or not, inserted
into an acupuncture tract or an irritable focus in a soft-tissue structure, most
commonly muscle.
Angle’s classification of occlusion — eponym for a classification system of
occlusion based on the interdigitation of the first molar teeth, originally
described by Angle as four major groups depending on the anteroposterior
jaw relationship.
Ankylosis — joint immobility, either bony or fibrous, due to injury, disease or
surgery.
Anterior band of the intra-articular disc — a component of the intra-articular
disc interposed between the head of the condyle and the articular eminence
at maximum opening.
Anterior bite plane — a splint that provides anterior guidance and discludes
the back teeth.
Anterior deprogrammer — see Anterior bite plane.
Anterior disc displacement — see Disc displacement.
Anterior guidance — guidance of the mandible during eccentric movements as
provided by occlusal contacts. See also Ideal anterior guidance; Posterior
guidance.
Anterior repositioning splint (ARPS) — an appliance to guide the mandible to
a rest position from which the patient can open ‘click free’ because the disc
displacement has reduced.
Arthrography — radiological investigation involving introduction of opaque
contrast medium into one (or both) temporomandibular joint space, performed to determine disc position or perforation.
Temporomandibular Disorders: A problem-based approach, 1st Edition
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Articular disc — see Intra-articular disc.
Articular eminence — the anterior slope of the glenoid fossa, down which the
condyle moves during mouth opening.
Articulating paper — ink-coated paper strips used to locate and mark occlusal
contacts.
Articulating surfaces — the fibrous tissue covered surfaces of both the mandibular condyle and glenoid fossa.
Articulation — the place of union or junction between two or more bones of
the skeleton. In dentistry, the static and dynamic contact relationship between
the occlusal surfaces of the teeth during function.
Articulator — a mechanical instrument that represents the temporomandibular
joints and jaws, to which maxillary and mandibular casts may be attached
to simulate some or all mandibular movements.
Articulatory system — comprises the temporomandibular joints, masticatory
muscles, occlusion.
Attrition — the act of wearing or grinding down by friction, or mechanical
wear resulting from mastication or parafunction, limited to contacting surfaces of the teeth.
Atypical facial pain — a dull aching or throbbing pain, the distribution of which
does not follow the established pathways of innervation of the major sensory
nerves. A clinical examination seldom reveals any abnormalities.
Auscultation — the process of determining the condition of various parts of
the body by listening to the sounds that they emit.
Autopolymerising resin — a resin, the polymerization of which is initiated by
a chemical activator.
Average value articulator — an articulator that is fabricated to permit motion
based on mean mandibular movements – also called class III articulator
Axial loading — the force directed down the long axis of a body usually used
to describe the force of occlusal contact on a natural tooth, dental implant
or other object; axial loading is best described as the force down the long
axis of the tooth or whatever body is being described.
Balanced articulation — the bilateral, simultaneous, anterior and posterior
occlusal contact of teeth in centric and eccentric positions.
Balancing side — see Non-working side.
Benzodiazepine — a group of hypnotic and anxiolytic drugs that, in small
doses, have a pharmacological muscle relaxant effect.
Bilaminar zone — a mass of loose, highly vascular and highly innervated connective tissue attached to the posterior edge of the articular disc, and extending to and filling the loose folds of the posterior capsule of the
temporomandibular joint; also called retrodiscal tissue.
Bilateral balanced articulation — also termed balanced articulation, the bilateral, simultaneous anterior and posterior occlusal contact of teeth in centric
and eccentric positions.
Bimanual manipulation technique — a method for placement of the mandible
using both thumbs on the chin and the fingers on the inferior border of the
mandible to guide the jaw into centric relation.
Bimanual palpation — a technique of muscle examination, using both hands.
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Biofeedback — a means of providing a patient with audible or visual information, enabling him or her to gain a degree of voluntary control over the
function under examination.
Bite — see Occlusion.
Bite of convenience — see Centric occlusion.
Border movement — mandibular movement at the limits dictated by anatomical structures, as viewed in a given plane.
Bruxism — a habitual tooth grinding activity. See also Parafunction.
Canine guidance — an example of an ideal anterior guidance, in which the
upper canine exclusively provides the guidance during mandibular lateral
excursion.
Canine protected occlusion — see Canine guidance.
Capsule — Fibrous tissue, lined by synovial membrane, that encloses the joint
and limits joint movement.
Cartilage — a derivative of connective tissue arising from the mesenchyme.
Typical hyaline cartilage is a flexible, rather elastic, material with a semitransparent glass-like appearance. Its ground substance is a complex protein
through which there is distributed a large network of connective tissue fibres.
Centric occlusion (CO) — the static tooth relationship into which patients
habitually close their teeth.
Centric relation (CR) — a reproducible jaw position, independent of tooth
contact, which conceptually is the position of the mandible relative to the
skull when the muscles are at their most relaxed and in a least strained position. Anatomically, the disc must be in place and the head of the condyle in
its most superior position and in the terminal hinge axis.
Centric relation appliance — see Stabilisation splint.
Centric relation occlusion — this is the occlusion when the teeth meet evenly
without any premature contacts in the centric relation jaw position. See also
Centric occlusion; Centric relation.
Centric relation record — a registration of the relationship of the maxilla to
the mandible when the mandible is in centric relation.
Centric slide — the movement of the mandible while in centric relation, from
the initial occlusal contact into maximum intercuspation.
Cheek ridging — ridging of the buccal mucosa, usually along the occlusal plane;
taken as a sign of active bruxism.
Chronic pain — pain marked by long duration or frequent recurrence.
Clenching — a habitual contraction of masticatory elevator muscles when the
teeth are together and independent of normal function, often resulting in
muscle symptoms. See also Parafunction.
Click — a brief, sharp audible release of energy within the joint thought to be
caused by the sudden distraction of opposing wet surfaces.
Clicking — a series of clicks, such as the snapping, cracking or noise evident
on excursions of the mandible; a distinct snapping sound or sensation,
usually detectable on palpation or by stethoscope, which emanates from the
temporomandibular joint(s) during jaw movement. It may or may not be
associated with internal derangements of the temporomandibular joint.
Closed lock intercuspation TMJ locking.
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Computed tomography — a method of imaging using X-rays that allows the
production of cross-sectional images of hard and soft tissues.
Condyle — in the mandible, the projection of bone that articulates with the
glenoid fossa.
Condylar aplasia — developmental defect resulting in an absence of the mandibular condyle. Rare condition that may produce facial asymmetry.
Condylar axis — a hypothetical line through the mandibular condyles around
which the mandible may rotate.
Condylar dislocation — a non-self-reducing displacement of the mandibular
condyle, usually forward of the articular eminence.
Condylar guidance — mandibular guidance generated by the condyle and
articular disc traversing the contour of the glenoid fossae.
Condylar guide assembly — the components of an articulator that guide movement of the condylar analogues.
Condylar guide inclination — the angle formed by the inclination of a condylar
guide control surface of an articulator and a specified reference plane.
Condylar hinge position — the position of the condyles of the mandible in the
glenoid fossae, at which hinge axis movement is possible.
Condylar hyperplasia — although rare, the most common of the developmental
defects affecting the mandibular condyle. It is usually unilateral and associated with facial asymmetry and altered occlusion.
Condylar hypoplasia — incomplete or under-development of the head of the
mandibular condyle. Rare condition that may produce facial asymmetry.
Condylar inclination — the direction of the lateral condyle path.
Condylar path element — the member of a dental articulator that controls the
direction of condylar movement.
Condylar subluxation — a self-reducing incomplete or partial dislocation of
the condyle.
Connective tissue — a tissue of mesodermal origin, rich in interlacing processes,
that supports or binds together other tissues.
Coronoid maxillary space — the region between the medial aspect of the coronoid process of the mandible and the buccal aspect of the tuberosity of the
maxilla, bounded anteriorly by the zygomatic arch.
Coronoid process — the thin, triangular, rounded eminence originating from
the anterosuperior surface of the ramus of the mandible.
Craniocervical mandibular syndrome — see Pain dysfunction syndrome.
Craniomandibular articulation — both temporomandibular joints functioning
together as a bilateral sliding hinge joint connecting the mandible to the
cranium.
Craniomandibular dysfunction — see Pain dysfunction syndrome.
Crepitus — the ‘grating’ joint sound throughout jaw movement, characteristic
of degenerative joint disease.
Crossover interference — a posterior interference when the mandible has
reached or exceeded the canine crossover position. See also Posterior interference; Crossover position.
Crossover position — the position during lateral mandibular excursion; when in
a class I or II occlusion, the mandibular canine is labial to the maxillary canine.
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Deflective occlusal contact — a contact that displaces a tooth or diverts the
mandible from its intended movement. See also Occlusal disharmony,
Occlusal prematurity.
Degenerative joint disease — see Osteoarthrosis.
Dental panoramic tomogram (DPT) — a scanning radiograph showing the
dental tissues and associated bones. A modified projection can image the
head of condyle.
Deviation of mandibular movement — during opening or closing of the mandible, a discursive movement that may be lasting or transient.
Degenerative joint disease — see Osteoarthrosis.
Diagnostic cast — a life-size reproduction of a part of the oral cavity for the
purpose of study and treatment planning.
Diagnostic occlusal adjustment — an evaluation of the process and implications
of subtractive tooth adjustment on articulator-mounted casts, for the determination of the benefits and consequences of an occlusal adjustment.
Diarthrodial joint — a joint with two separate movements and two joint compartments. The temporomandibular joints are diarthrodial synovial paired
joints.
Direction of slide — direction of mandibular movement when moving from the
first contact in centric relation to maximum intercuspation in centric occlusion. See also Centric relation; Centric occlusion; Premature contact.
Disc — see Intra-articular disc.
Disc–condyle complex — the condyle and its disc articulation.
Disc displacement with reduction — a derangement in which the disc displacement (usually anteromedially) is not maintained, the disc repositioning to a
normal functional position during opening, causing the clinical sign of
clicking.
Disc displacement without reduction — a derangement in which the disc displacement (usually anteromedially) is maintained during opening, causing the
clinical sign of locking.
Disc perforation — a defect in the intra-articular disc, usually in the posterior
part, allowing communication between upper and lower joint spaces. It generally
results from degenerative thinning in the central portion, usually with longstanding increased compressive forces or as a result of trauma. There is no disruption
at the peripheral attachments to the capsule, ligaments or bone.
Disc thinning — degenerative decrease in disc thickness, usually as the result
of longstanding increased compressive forces.
Discectomy — excision of the intra-articular disc.
Dislocation — an unusual condition in which the head of the condyle subluxates beyond the articular eminence; the resultant muscle pull (upwards and
backwards) prevents mouth closure.
Dynamic occlusion — the contacts between the teeth when the mandible is
moving relative to the maxilla.
Dysfunction — a collective term of signs and symptoms of an abnormal or
altered function.
Earbow — an instrument similar to a facebow that indexes the external auditory meatus and registers the relation of the maxillary dental arch to the
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external auditory meatus and a horizontal reference plane. This instrument
is used to transfer the maxillary cast to the articulator. The earbow provides
an average anatomical dimension between the external auditory meatus and
the horizontal axis of the mandible. See also Facebow.
Eccentric mandibular movement — an excursive movement of the mandible
relative to the maxilla from centric occlusion.
Elastic attachment of the intra-articular disc — the upper attachment of the
posterior bilaminar zone of the intra-articular disc to the fossa, at the level
of the squamotympanic fissure.
Equilibration — a demanding clinical procedure in which permanent and irreversible changes are made to the patient’s natural dentition, with the objective
of providing a more ideal occlusion.
Excursive movements — see Lateral excursion; Protrusion.
Facebow — a device used in mounting the maxillary cast in a semi-adjustable
articulator by recording the relationship between the maxillary teeth and the
estimated condylar position.
Facebow fork — that component of the facebow used to attach the occlusal
rim to the facebow.
Facebow record — the registration obtained by means of a facebow.
Facebow transfer — the process of transferring the facebow record of the
spatial relationship of the maxillary arch to some anatomical reference
point(s) and transferring this relationship to an articulator.
Facet (wear facet) — an area on a tooth or restoration worn down by attrition.
Facial arthromyalgia — see Myofascial pain.
Fibrous adhesion — a fibrous band or structure by which parts abnormally
adhere.
Fibrous ankylosis — reduced mobility of a joint due to proliferation of fibrous
tissue.
Fibrous attachment — the lower attachments of the posterior bilaminar zone
of the intra-articular disc of the neck of the condyle.
Fossa — an anatomical pit, groove or depression.
Fox appliance — see Stabilisation splint.
Freedom in centric (long centric) — freedom in centric occlusion occurs when
the mandible can move anteriorly for a small distance in the same horizontal
and sagittal plane while maintaining tooth contact.
Fully adjustable articulator — an articulator that allows replication of threedimensional movement of recorded mandibular motion – also called a class
IV articulator.
Functional mandibular movements — all normal, proper or characteristic
movements of the mandible made during speech, mastication, yawning, swallowing and other associated movements.
Functional occlusal harmony — the occlusal relationship of opposing teeth in
all functional ranges and movements that will provide the greatest masticatory efficiency without causing undue strain or trauma on the supporting
tissues.
Functional occlusion — the contacts of the maxillary and mandibular teeth
during mastication and deglutition.
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Functional occlusal splint — a device that directs the movements of the mandible by controlling the plane and range of motion.
Glenoid fossa — the concavity in the temporal bone by the zygomatic arch that
receives the mandibular condyle.
Gliding movement — see Translation.
Group function — an example of an ideal anterior guidance in which usually
the maxillary canine, premolar and even the buccal cusps of the first molars
provide the guidance during lateral excursions of the mandible. The earliest
and hardest contacts are provided towards the front of the group.
Guidance — providing regulation or direction to movement; a guide — the
influence on mandibular movements by the contacting surfaces of the maxillary and mandibular anterior teeth; mechanical forms on the lower anterior
portion of an articulator that guide movements of its upper member. See
Anterior guidance; Condylar guidance.
Habitual bite — see Centric occlusion.
Hinge axis — an imaginary line around which the mandible may rotate within
the sagittal plane.
Hyperactivity — excessive motor activity.
Hypertonicity — increased resting muscle activity resulting in an excessive
contractile state.
Hyperplasia — the abnormal multiplication or increase in the number of
normal cells in normal arrangement in a tissue.
Iatrogenic — resulting from the activity of the clinician; applied to disorders
induced in the patient by the clinician.
Ideal anterior guidance — canine guidance or group function with posterior
disclusion. See also Ideal occlusion; Anterior guidance; Posterior guidance.
Ideal occlusion — a centric occlusion that occurs in centric relation from which
excentric movements of the mandible can occur with anterior guidance at
the front of the mouth and with posterior disclusion. See also Canine guidance; Centric occlusion; Centric relation; Group function; Ideal anterior
guidance; Posterior interference.
Imaging techniques — techniques for assessing bony and, on occasions softtissue structures which include — plain radiography and tomography;
arthrography; computed tomography; magnetic resonance imaging; and
scintigraphy.
Incisal guidance — the influence of the contacting surfaces of the mandibular
and maxillary anterior teeth on mandibular movements; the influences of the
contacting surfaces of the guide pin and guide table on articulator
movements.
Incisal guide angle — anatomically, the angle formed by the intersection of the
plane of occlusion and a line within the sagittal plane determined by the
incisal edges of the maxillary and mandibular central incisors, when the teeth
are in maximum intercuspation. On an articulator, that angle formed, in the
sagittal plane, between the plane of reference and the slope of the anterior
guide table, as viewed in the sagittal plane.
Incisal opening — a measurement of mouth opening taken from incisor tip to
incisor tip. Usually recorded at both a ‘pain-free’ and ‘maximal’ opening levels.
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Inferior pterygoid — inferior head of lateral pterygoid muscle inserted into the
anterior aspect of the neck of the condyles. Active in mouth opening. See
also Lateral pterygoid.
Infraocclusion — occlusion in which the occluding surfaces of teeth are below
the normal plane of occlusion.
Intercondylar distance — the distance between the rotational centres of two
condyles or their analogues.
Intercuspal contact — the contact between the cusps of opposing teeth.
Intercuspal contact area — the range of tooth contacts in maximum
intercuspation.
Intercuspation position (ICP) — a synonym for centric occlusion.
Interference — in dentistry, any tooth contacts that interfere with or hinder
harmonious mandibular movement.
Intermediate zone of the intra-articular disc — a component of the intraarticular disc interposed between the head of the condyle and the articular
eminence during the translatory phase of opening.
Internal derangement — structural defect or abnormal position of tissues within
the capsule of the joint (usually involving disc displacement) which interferes
with smooth joint movement.
Interocclusal — between the occlusal surfaces of opposing teeth.
Interocclusal clearance — the arrangement in which the opposing occlusal
surfaces may pass each other without any contact; the amount of reduction
achieved during tooth preparation to provide for an adequate thickness of
restorative material.
Interocclusal distance — the distance between the occluding surfaces of the maxillary and mandibular teeth when the mandible is in a specified position.
Interocclusal gap — see interocclusal distance.
Interocclusal record — a registration of the positional relationship of the opposing teeth or arches; a record of the positional relationship of the teeth or
jaws to each other.
Interocclusal rest space — the difference between the vertical dimension at rest
and the vertical dimension while in occlusion.
Intra-articular disc — sheet of dense fibrous tissue, interposed between the head
of condyle and the glenoid fossa, which is divided into four zones.
Intracapsular adhesion — adhesions occurring within the joint capsule, resulting in reduced mobility.
Intracapsular ankylosis — diminished joint motion due to disease, injury or
surgical procedure within a joint capsule.
Intracapsular disorder — a problem associated with the masticatory system in
which the aetiological factors are located within the temporomandibular
joint capsule.
Intracapsular fracture — a fracture of the condyle of the mandible occurring
within the confines of the capsule of the temporomandibular joint – also
called intra-articular fracture.
Intracondylar — within the condyle.
Initial occlusal contact — during closure of the mandible, the first or initial
contact of opposing teeth between the arches.

Glossary of Terms 195

Jig — a device used to maintain mechanically the correct positional relationship
between a piece of work and a tool, or between components during assembly
or alteration.
Kinematic axis — the transverse horizontal axis connecting the rotational
centres of the right and left condyles.
Kinematic facebow — a facebow with adjustable calliper ends used to locate
the transverse horizontal axis of the mandible.
Kinematics — the phase of mechanics that deals with the possible motions of
a material body.
Laser — acronym for Light Amplification by Simulated Emission of Radiation; a
device that transforms light of various frequencies into an intense, small and
almost non-divergent beam of monochromatic radiation, within the visible range.
Laser therapy — a method of electrophysiotherapy, which produces a nonthermal response in the tissues but increases blood flow.
Late closing click — the sound emanating from the temporomandibular joint
that occurs just before termination of closure in patients with an anteriorly
displaced disc.
Late opening click — the sound emanating from the temporomandibular joint
that occurs just before termination of opening in patients with an anteriorly
displaced disc.
Lateral condylar inclination — the angle formed by the path of the moving
condyle within the horizontal plane compared with the median plane (anteroposterior movement) and within the frontal plane when compared with the
horizontal plane (superoinferior movement).
Lateral condylar path — the path of movement of the condyle–disc assembly
in the joint cavity when a lateral mandibular movement is made.
Lateral excursion — movement of the mandible relative to the maxilla, primarily in the right or left lateral direction.
Laterodetrusion — lateral and downward movement of the condyle on the
working side.
Lateroprotrusion — a protrusive movement of the mandibular condyle in which
there is a lateral component.
Lateroretrusion — lateral and backward movement of the condyle on the
working side.
Laterosurtrusion — lateral and upward movement of the condyle on the
working side.
Laterotrusion — condylar movement on the working side in the horizontal
plane. This term may be used in combination with terms describing condylar
movement in other planes, e.g. laterodetrusion, lateroprotrusion, lateroretrusion and laterosurtrusion.
Lateral ligament — a thickening of the fibrous tissue of the lateral part of the
joint capsule.
Lateral pterygoid muscle — a muscle originating from the lateral surface of the
lateral pterygoid plate and the infratemporal surface of the greater wing of
the sphenoid bone, and inserting by two independent heads (superior
pterygoid/inferior pterygoid) into the intra-articular disc and neck of the
condyle respectively. See also Superior pterygoid; Inferior pterygoid.
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Localised occlusal interference splint (LOIS) — an appliance designed to interfere with the occlusion and deter bruxism.
Locking of TMJ — see TMJ locking.
Long centric — see Freedom in centric.
Lucia jig — an individually fabricated anterior guide table that allows mandibular motion without the influence of tooth contacts, and facilitates the
recording of maxillomandibular relationships.
Luxation — an abnormal anterior displacement of the mandibular condyle out
of the glenoid fossa that is self-reducing.
Magnetic resonance imaging (MRI) — a method of imaging using non-ionising
radiation, in which the patient is placed in a large magnetic field and
exposed to radio waves. Cross-sectional images of hard and soft tissues are
produced.
Malocclusion — any deviation from a physiologically acceptable contact
between the opposing dental arches; any deviation from a normal
occlusion.
Mandibular dysfunction — see Myofascial pain.
Mandibular dislocation — a non-self-reducing displacement of the mandibular
condyle out of the glenoid fossa.
Mandibular stress syndrome — see Myofascial pain.
Manipulation under anaesthetic — a non-surgical procedure carried out under
a general anaesthetic with the intention of increasing a hitherto limited range
of mandibular movement.
Mandibular hinge position — the position of the mandible in relation to
the maxilla, at which opening and closing movements occur on the hinge
axis.
Masseter muscle — a muscle originating from the inferior aspect of the anterior
two-thirds of the zygomatic arch and inserting into the lateral aspect of the
angle of the mandible. In normal function, one of the principal elevator
muscles of the mandible.
Masticating cycles — the patterns of mandibular movements formed during the
chewing of food.
Mastication — the process of chewing food for swallowing and digestion.
Masticatory apparatus — see Masticatory system.
Masticatory cycle — a three-dimensional representation of mandibular movement produced during the chewing of food.
Masticatory efficiency — the effort required in achieving a standard degree of
comminution.
Masticatory force — the force applied by the muscles of mastication during
chewing.
Masticatory movements — mandibular movements used for chewing food. See
also Masticatory cycle.
Masticatory muscles — muscles that elevate the mandible to close the mouth
(temporalis, superficial and deep masseter, and medial pterygoid).
Masticatory muscle disorder — see Myofascial pain.
Masticatory myalgia — see Myofascial pain.
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Masticatory pain — discomfort about the face and mouth induced by chewing
or other use of the jaws, but independent of local disease involving the teeth
and mouth.
Masticatory performance — a measure of the comminution of food attainable
under standardised testing conditions.
Masticatory system — comprises the teeth, periodontal tissues and articulatory
system.
Maxillomandibular relationship — any spatial relationship of the maxillae to
the mandible; any one of the infinite relationships of the mandible to the
maxillae.
Maxillomandibular relationship record — a registration of any positional relationship of the mandible relative to the maxillae. These records may be made
at any vertical, horizontal or lateral orientation.
Maxillomandibular registration — see Maxillomandibular relationship record.
Maximal intercuspal contacts — tooth contact in the maximum intercuspal
position.
Maximal intercuspal position — the complete intercuspation of the opposing
teeth independent of condylar position, sometimes referred to as the best fit
of the teeth regardless of the condylar position – also called maximal intercuspation. See Centric occlusion.
Meatus — a natural body passage; a general term for any opening or passageway in the body.
Medial pterygoid — a muscle originating from between the pterygoid plates
and inserting into medial aspect of the angle of the mandible. In normal
function, active in closing and excursive movements of the mandible.
Mediotrusion — a movement of the condyle medially. See also Non-working
side.
Megapulse — pulsed short-wave diathermy, the rest period allowing for dissipation of heat by the blood flow. See also Short-wave diathermy.
Meniscus — see Intra-articular disc.
Meniscectomy — excision of the intra-articular disc. See also Discectomy.
Michigan splint — see Stabilisation splint.
Microtrauma — minor injury, which, if repetitive, may cause damage.
Mid-opening click — the abnormal sound emanating from the temporomandibular joint that occurs during midprotrusive translation of the condyles.
Migraine — an idiopathic recurring headache disorder typically lasting 4–72
hours, may be with or without aura and associated with nausea and photoand phonophobia.
Muscle spasm — tonic muscle spasm is a sustained involuntary muscle contraction resulting in pain and dysfunction.
Muscle contraction — the shortening and development of tension in a muscle
in response to stimulation.
Muscle contracture — a condition of high resistance to passive stretching of a
muscle, resulting from fibrosis of the tissues supporting the muscle or the
joint; sustained increased resistance to passive stretch with reduced muscle
length.
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Muscle hyperalgesia — increased sensitivity to pain in a muscle evoked by
stimulation at the site of pain in the muscle.
Muscle hypertension — increased muscular tension that is not easily released
but does not prevent normal lengthening of the muscles involved.
Muscle hypertonicity — increased contractile activity in some motor units
driven by reflex arcs from receptors in the muscle and/or α motoneurons of
the spinal cord.
Muscle relaxant — a drug or therapy that diminishes muscle tension.
Muscle spasm — a sudden involuntary contraction of a muscle or group of
muscles attended by pain and interference with function. It differs from
muscle splinting in that the contraction is sustained even when the muscle is
at rest, and the pain/dysfunction is present with passive and active movements of the affected part – also called myospasm.
Muscle spasticity — increased muscular tension of antagonists preventing
normal movement and caused by an inability to relax (a loss of reciprocal
inhibition).
Muscle tone — resting muscle activity. See also Muscle hypertonicity.
Muscular atrophy — a wasting of muscular tissue, especially due to lack
of use.
Muscular splinting — contraction of a muscle or group of muscles attended by
interference with function and producing involuntary movement and distortion; differs from muscle spasm in that the contraction is not sustained when
the muscle is at rest.
Musculoskeletal pain — deep, somatic pain that originates in skeletal muscles,
fascial sheaths and tendons (myogenous pain), bone and periosteum (osseous
pain), joint, joint capsules and ligaments (arthralgic pain), and soft connective tissues.
Mutually protected articulation — an occlusal scheme in which the posterior
teeth prevent excessive contact of the anterior teeth in maximum intercuspation, and the anterior teeth disengage the posterior teeth in all mandibular
excursive movements. Alternatively, an occlusal scheme in which the anterior
teeth disengage the posterior teeth in all mandibular excursive movements,
and the posterior teeth prevent excessive contact of the anterior teeth in
maximum intercuspation.
Mutually protected occlusion — see Mutually protected articulation.
Myalgia — Pain in a muscle or muscles. See also Facial arthromyalgia.
Myofascial pain and dysfunction — a syndrome that comprises, in various
combinations — pain on palpation of the temporomandibular joint; pain
on examination of the associated muscles; limitation or deviation of
jaw movement; joint sounds; headache. Old term — pain dysfunction
syndrome.
Myofascial trigger point — a hyperirritable spot, usually within a skeletal
muscle or in the muscle fascia, that is painful on compression and can give
rise to characteristic referred pain, tenderness (secondary hyperalgesia) and
autonomic phenomena.
Myofunctional — relating to the function of muscles. In dentistry, the role of
muscle function in the cause or correction of muscle-related problems.
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Myofunctional therapy — the use of exercises to improve the action of a group
of muscles used as an adjunct to orthodontic or craniomandibular dysfunction treatment.
Myogenous pain — deep somatic musculoskeletal pain originating in skeletal
muscles, fascial sheaths or tendons.
Myositis — inflammation of muscle tissue.
Myospasm — see Muscle spasm.
Myostatic contracture — muscle contracture resulting from reduced muscle
stimulation.
Myotonia — increased muscular irritability and contractility with decreased
power of relaxation; tonic muscle spasms.
Neck of the condylar process — the constricted inferior portion of the mandibular condylar process that is continuous with the ramus of the mandible;
that portion of the condylar process that connects the mandibular ramus to
the condyle.
Neurogenous pain — pain that is generated within the nervous system as a
result of some abnormality of neural structures.
Neuromuscular dysfunction — a collective term for muscle disorders of the
masticatory system with two observable major symptoms — pain and dysfunction. Common observations include muscle fatigue, muscle tightness,
myalgia, spasm, headaches, decreased range of motion and acute malocclusion. The five types of masticatory muscle disorders include protective cocontraction (muscle splinting), local muscle soreness (non-inflammatory
myalgia), myofascial pain (trigger point myalgia), myospasm (tonic contraction myalgia) and chronic centrally mediated myalgia (chronic myositis).
Neuromuscular release — a term used by some clinicians to describe a reduction in contractile and electric activity of the masticatory muscles.
Neuropathy — a general term used to designate an abnormality or pathological
change in a peripheral nerve.
Non-steroidal anti-inflammatory drugs (NSAIDs) — a drug that has longlasting analgesic and anti-inflammatory effects.
Non-working side — the side from which the mandible moves during lateral
excursion.
Non-working side condyle path — the path that the condyle traverses on the
non-working side when the mandible moves in a lateral excursion, which
may be viewed in the three reference planes of the body.
Non-working side interference — a posterior occlusal contact on the nonworking side, during lateral excursion of the mandible. See also Non-working
side.
Noxious stimulus — a tissue-damaging stimulus.
Occlude — to bring together; to shut; to bring or close the mandibular teeth
into contact with the maxillary teeth.
Occlusal — pertaining to the masticatory surfaces of the posterior teeth, prostheses or occlusion rims.
Occlusal adjustment — any change in the occlusion intended to alter the occluding relation; any alteration of the occluding surfaces of the teeth or
restorations.

200

Temporomandibular Disorders: A Problem-based Approach

Occlusal contact — the touching of opposing teeth on elevation of the mandible
— any contact relation of opposing teeth. See also Deflective occlusal contact;
Initial occlusal contact.
Occlusal disharmony — a phenomenon in which contacts of opposing occlusal
surfaces are not in harmony with other tooth contacts and/or the anatomical
and physiological components of the craniomandibular complex.
Occlusal force — the result of muscular force applied to opposing teeth;
the force created by the dynamic action of the muscles during the physiological act of mastication; the result of muscular activity applied to opposing
teeth.
Occlusal harmony — a condition in centric and eccentric jaw relation in which
there are no interceptive or deflective contacts of occluding surfaces.
Occlusal interference — any tooth contact that inhibits the remaining occluding
surfaces from achieving stable and harmonious contacts.
Occlusal prematurity — any contact of opposing teeth that occurs before the
planned intercuspation.
Occlusal reduction — the quantity (usually measured in millimetres) of tooth
structure that is removed to establish adequate space for a restorative material between the occlusal aspect of the tooth preparation and the opposing
dentition.
Occlusal registration — a method of physically recording the contacts between
the teeth.
Occlusal stability — the equalisation of contacts that prevents tooth movement
after closure.
Occlusal splint — An intraoral appliance of variable design used in the management of a temporomandibular disorder or parafunction.
Open lock — see TMJ locking.
Occlusal trauma — trauma to the periodontium from functional or parafunctional forces causing damage to the attachment apparatus of the periodontium by exceeding its adaptive and reparative capacities. It may be self-limiting
or progressive.
Occlusal vertical dimension — the distance measured between two points when
the occluding members are in contact.
Occlusal wear — loss of substance on opposing occlusal units or surfaces as
the result of attrition or abrasion.
Occlusion — the act or process of closure or of being closed or shut off; the
static relationship between the incising or masticating surfaces of the maxillary or mandibular teeth or tooth analogues.
Occlusion analysis — a systematic examination of the masticatory system with
special consideration to the effect of tooth occlusion on the teeth and their
related structures.
Occlusion record — a registration of opposing occluding surfaces made at any
maxillomandibular relationship.
Oromandibular dysfunction — see Myofascial pain and dysfunction.
Osteoarthrosis — chronic degeneration and destruction of the articular cartilage and/or fibrous connective tissue linings of the joint components and
discs, leading to bony spurs, pain, stiffness, limitation of movement and
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changes in bone morphology. Advanced conditions may involve erosions and
disc degeneration with crepitus.
Pain dysfunction syndrome — see Myofascial pain and dysfunction.
Panoramic radiograph — a tomogram of the maxilla and mandible taken with
a specialised machine designed to present a panoramic view of the full circumferential lengths of the maxilla and mandible on a single film – also called
orthopantograph.
Panoramic radiography — a method of radiography by which a continuous
radiograph of the maxillary and/or mandibular dental arches and their associated structures may be obtained.
Parafunction — a function carried out to an abnormal degree (e.g. clenching, tooth
grinding) during the day or night and of which the person may be unaware.
Passive manipulation — a technique for finding the path of closure to centric
relation. See also Centric relation.
Pathogenic occlusion — an occlusal relationship capable of producing pathological changes in the stomatognathic system.
Physical elasticity of muscle — the physical quality of muscle of being elastic,
i.e. yielding to active or passive physical stretch.
Physiological elasticity of muscle — the unique biological quality of muscle of
being capable of change and of resuming its size under neuromuscular control.
Physiological occlusion — occlusion in harmony with the functions of the
masticatory system.
Physiologically balanced occlusion — a balanced occlusion that is in harmony
with the temporomandibular joints and the neuromuscular system.
Placebo effect — a physical or emotional effect not directly attributable to any
specific property of a therapeutic agent.
Plain radiography — basic two-dimensional imaging using an X-ray source and
conventional film/cassettes.
Polyvinylsiloxane — a silicone elastomeric impression material of silicone polymers that has terminal vinyl groups that cross-link with silanes on activation
by a platinum or palladium salt catalyst.
Posterior band of the intra-articular disc — a component of the intra-articular
disc interposed between the head of the condyle and the articular fossa, when
the mandible is at rest.
Posterior bilaminar zone — the posterior part of the intra-articular disc comprising two parts — (a) elastic attachment to the articular fossa and (b)
fibrous attachment to the neck of the condyle. See also Elastic attachment;
Fibrous attachment.
Posterior guidance — guidance of the mandible during eccentric movements as
provided by the temporomandibular joint. See also Anterior guidance; Ideal
anterior guidance.
Posterior interference — any predominant contact between the back teeth on
excentric movements of the mandible.
Premature contact in CR — first tooth contact when mandible is in centric
relation.
Protrusion — movement of the mandible relative to the maxilla that is primarily
in an anterior direction. See also lateral protrusion.

202

Temporomandibular Disorders: A Problem-based Approach

Protrusive — thrusting forward; adjective denoting protrusion.
Protrusive condyle path — the path that the condyle travels when the mandible
is moved forward from its initial position.
Protrusive deflection — a continuing excentric displacement of the midline
incisal path on protrusion, symptomatic of a restriction of movement.
Protrusive deviation — discursive movement on protrusion that ends in the
centred position and is indicative of interference during movement.
Protrusive jaw relation — a jaw relation resulting from protrusion of the
mandible.
Protrusive interocclusal record — a registration of the mandible in relation to
the maxilla when both condyles are advanced in the temporal fossa.
Protrusive movement — mandibular movement anterior to centric relation.
Protrusive occlusion — an occlusion of the teeth when the mandible is
protruded.
Protrusive record — see Protrusive interocclusal record.
Protrusive relation — the relation of the mandible to the maxillae when the
mandible is thrust forward.
Psychogenic facial pain — facial pain not associated with organic disease which
may have a psychosomatic aetiology.
Pterygoid plates — broad, thin, wing-shaped processes of the sphenoid bone
separated by the pterygoid fossa. The inferior end of the medial plate terminates in a long curved process or hook for the tendon of the tensor veli
palatini muscle. The lateral plate gives attachment to the medial and lateral
pterygoid muscles.
Rad — acronym for radiation absorbed dose, a unit of measurement of the
absorbed dose of ionising radiation. The biological effect of 1 rad varies with
the type of radiation to which tissue is exposed.
Range of motion — the range, measured in degrees of a circle, through which
a joint can be extended or flexed. The range of the opening, lateral and
protrusive excursions of the temporomandibular joint.
Reciprocal click — clicks emanating from the temporomandibular joint, one
of which occurs during opening movement and the other during closing
movement.
Registration — the making of a record of the jaw relationships present, or those
desired, thus allowing their transfer to an articulator to assist in proper fabrication of a dental prosthesis — a record made of the desired maxillomandibular relationship and used to relate casts to an articulator.
REM period of sleep (rapid eye movement) — an active period of sleep usually
just before waking, during which there are periods of increased muscle
activity.
Remodel — the morphological change in bone as an adaptive response to
altered environmental demands. The bone will progressively remodel where
there is a proliferation of tissue and regressive remodelling when osteoclastic
resorption is evident.
Resisted movement test — a technique of muscle examination by inducing forced
contraction usually employed in examining the lateral pterygoid muscle.
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Retrodiscal tissue — see Bilaminar zone.
Retruded contact — contact of a tooth or teeth along the retruded path of
closure. Initial contact of a tooth or teeth during closure around a transverse
horizontal axis.
Retruded contact position (RCP) — a synonym for centric relation.
Scintigraphy — a method of imaging in which patients are injected with a
radiopharmaceutical. The pharmaceutical component locates to the cells or
tissues of interest while the radioactive component emits gamma rays that
can be detected using a gamma camera.
Semi-adjustable articulator — an articulator that permits replication of average
mandibular movements.
Shimstock — a thin (8–12 µm) strip of polyester film used to identify the presence or absence of occlusal or proximal contacts.
Short-wave diathermy — electrophysiotherapy with a primarily thermal effect,
causing increased blood flow.
Soft bite guard (soft splint) — resilient polyvinyl vacuum formed device covering either the mandibular teeth made to no particular occlusion for the suggested purpose of preventing trauma to the dentition.
Somatisation — the expression of personal and social distress in an idiom of
physical bodily complaints with medical help seeking.
Sphenomandibular ligament — a ligament running from the sphenoid process
to the lingula on the mesial aspect of the mandible.
Splint — see Occlusal splint.
Stabilisation splint — a hard acrylic splint designed to provide an ideal occlusion. Synonyms — Michigan splint, Tanner appliance, Fox appliance, centric
relation appliance.
Static occlusion — the contacts between the teeth when the mandible is closed
in centric occlusion.
Stomatognathic system — the combination of structures involved in
speech, receiving, mastication and deglutition as well as parafunctional
actions.
Study cast — see Diagnostic cast.
Stylomandibular ligament — a ligament running from the styloid process to
the posterior border of the mandible at the angle. May become calcified later
in life.
Subluxation — an incomplete or partial dislocation that is self-reducing. See
also Condylar subluxation.
Superior pterygoid — the superior head of the lateral pterygoid muscle inserted
into the anterior extension of the intra-articular disc. Active in the close/
clench cycle. See also Lateral pterygoid.
Synovial fluid — a viscid fluid contained in joint cavities and secreted by the
synovial membrane.
Synovial membrane — the articular membrane composed of specialised endothelial cells capable of producing synovial fluid, filling the joint cavity surrounded by the membrane.
Tanner appliance — see Stabilisation splint.
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Temporalis muscle — a muscle originating from the temporal fossa, running
below the zygomatic arch to insert into the anterior aspect of the coronoid
process. In normal function, one of the principal elevator muscles.
Temporomandibular joint (TMJ) — the articulation of the condylar process of
the mandible and the intra-articular disc with the mandibular fossa of the
squamous portion of the temporal bone; a diarthrodial sliding and rotating
joint. Movement in the upper joint compartment is mostly translational,
whereas that in the lower joint compartment is mostly rotational. The joint
connects the mandibular condyle to the articular fossa of the temporal bone
with the temporomandibular disc interposed.
Temporomandibular disorders (TMDs) — a collective term encompassing conditions that affect the articulatory system.
Temporomandibular ligament — see Lateral ligament.
Tension-type headache — may be episodic or chronic. The headache is usually
pressing or tightening in quality, of mild or moderate intensity, bilateral and
does not worsen with physical activity. The term ‘tension’ is related to muscle
contraction not psychological stress.
Terminal hinge axis — the axis of closure when the mandible is in centric relation. See also Centric relation.
TMJ locking — a restricted mandibular movement due to a mechanical cause,
usually associated with disc displacement; may be open or closed.
Tomogram — a radiograph made by using a tomograph.
Tomograph — a device for moving an X-ray source in one direction as the film
moves in the opposite direction; a radiograph produced from a machine that
has the source of radiation moving in one direction and the film moving in
the opposite direction.
Tomography — a general term for a technique that provides a distinct image
of any selected plane through the body, while the images of structures that
lie above and below that plane are blurred. Also, the term body-section
radiography has been applied to the procedure, although the several ways of
accomplishing it have been given distinguishing names.
Tongue habit — conscious or unconscious movements of the tongue that are
not related to purposeful functions. Such habits may produce malocclusion
or injuries to tissues of the tongue or the attachment apparatus of the teeth.
Tongue scalloping — scalloping of the tongue with characteristic indentations
along the lateral border of the tongue; taken as a sign of active bruxism.
Tongue thrusting — the infantile pattern of suckle–swallow in which the tongue
is placed between the incisor teeth or alveolar ridges during the initial stages
of deglutition, resulting sometimes in an anterior open occlusion, deformation of the jaws and/or abnormal function.
Transcranial oblique radiograph — a radiographic projection in which the
central beam travels across the cranium at a 20° angle through the skull from
the opposite side, showing an oblique lateral view of the condyle and fossa.
Transcutaneous electrical neural stimulation (TENS) — application of lowvoltage electrical stimulation through the skin to nerves in order to interfere
with the sensation of pain in the brain and increase blood flow to the region.
A method of physiotherapy used in the treatment of musculoskeletal disorders.

Glossary of Terms 205

Translation — that motion of a rigid body in which a straight line passing
through any two points always remains parallel to its initial position. The
motion may be described as a sliding or gliding motion.
Translatory movement — the motion of a body at any instant when all
points within the body are moving at the same velocity and in the same
direction.
Transpharyngeal radiograph — this is a plain radiograph taken with the mouth
open and the centre beam directed through the contralateral sigmoid notch
to show bony detail of the neck and head of the condyle.
Tricyclic antidepressants — a group of antidepressant drugs that, when administered in low doses, have mild analgesic and muscle relaxant properties,
independent of their anxiolytic effect.
Trigger point — irritable focus in a soft-tissue structure, most commonly
muscle, which, when stimulated, is locally tender and may give rise to
referred pain.
Trismus — a reduced ability to open the mouth, due to increased tonic contraction of muscle.
Ultrasound — electrophysiotherapy employing sound waves to produce thermal
and mechanical effects in the tissue.
Unstrained jaw relation — the relation of the mandible to the skull when a
state of balanced tonus exists among all the muscles involved; any jaw relation that is attained without undue or unnatural force and that causes no
undue distortion of the tissues of the temporomandibular joints.
Vascular headache — a headache associated with a vascular disorder in which
the onset, or worsening, of a pre-existing headache disorder is in close time
relation to the vascular disorder.
Vertical axis of the mandible — an imaginary line around which the mandible
may rotate through the horizontal plane.
Vertical dimension — the distance between two selected anatomical or marked
points (usually one on the tip of the nose and the other on the chin), one on
a fixed and one on a movable member.
Vertical dimension decrease — decreasing the vertical distance between the
mandible and the maxillae by modifications of teeth, the positions of teeth
or occlusion rims, or through alveolar or residual ridge resorption.
Vertical dimension increase — increasing the vertical distance between the
mandible and the maxillae by modifications of teeth, the positions of teeth
or occlusion rims.
Wear facets — see Facet.
Working side — the side to which the mandible moves during lateral
excursion.
Working side contacts — contacts of teeth made on the side of the articulation
toward which the mandible is moved during working movements.
Working side condyle — the condyle on the working side.
Working side condyle path — the path that the condyle travels on the working
side when the mandible moves in a lateral excursion.
Working side interference — a posterior occlusal contact on the working side,
during lateral excursion of the mandible. See also Working side.
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Further reading
Academy of Prosthodontics. The glossary of prosthodontic terms. J Prosthet Dent
2005;94:10–92.
Gray RJM, Davies S, Quayle AA. A clinical guide to temporomandibular disorders. Br
Dent J 1997;177:135–42.

Chapter 20

Short Answer Questions

Please see www.wiley.com/go/gray for multiple-choice questions related to this
book.
1. Signs and symptoms of temporomandibular disorders (TMDs) are more
common in females. Discuss.
2. The lower limit of normal movement in millimetres is:

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Female:
Vertical
_____
Lateral
_____
Male:
Vertical
_____
Lateral
_____
What might vary the ranges of movement and how?
What causes a click?
How do you examine the lateral pterygoid muscle? Can you justify its
intra-oral examination?
What does crepitus indicate?
Are TMD symptoms common in F/F denture wearers?
Based on your understanding of the anatomy knowledge, what is the most
reliable method of palpating the temporomandibular joint (TMJ)?
Is there one splint of choice in the treatment of TMD?
Do drugs have a place in the management of TMD? If so, what drugs
and when?
Should headache be treated by dentists?
What is the most common TMD?
What are the signs of active bruxism?
What are the medicolegal aspects of patient care that we should always
bear in mind?
Is there an important psychological aspect of TMD that we should
consider?
Are radiographs important in the consideration of the management of
TMD and the development of a treatment plan?
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16. What provides the posterior guidance of the mandible? Explain your
answer?
17. What provides the anterior guidance of the mandible? Explain your
answer?
18. What are the classic symptoms of myofascial pain?
19. What are the classic symptoms of osteoarthrosis?
20. What is meant by the term second-phase TMD treatment? Is this recommended, if so/not why?
21. Is occlusal adjustment justified as a first-line treatment option? Is this
recommended, if so/not why?
22. Should occlusal appliances be full coverage? If not, why?
23. At what time of the day should splints be worn? Give reasons?
24. Are occlusal interferences a cause or a result of a TMD?
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anterior guidance, 42, 44, 124, 141, 174–5,
187, 189, 193, 201, 208
anterior open bite
osteoarthrosis, 86
rheumatoid or psoriatic arthritis, 26
anterior repositioning splint (ARPS), 8, 61–2,
67–8, 72–3, 78, 80, 136, 138,
140–1, 187
construction, 177–9
fitting, 179–82
patient information leaflets, 183
weaning off, 68, 70–71, 140, 184
anxiolytics, 139
arthrocentesis, 71, 78, 80, 87–8
articular disc, 5–6, 8, 10, 187, 188, 190–2,
194, 197, 204
bilaminar zone, 192
disc displacement, 32, 60, 64, 127, 134, 142
discectomy, 191
intermediate zone, 194
intermittent clicking, 127
lateral pterygoid muscle, 17, 19, 195, 203
parafunction, 19
pathway of jaw opening, 32
perforation, 79, 191
physiotherapy, 139
posterior band, 201
articular eminence, 8, 12–14, 64, 187–8, 194
disc displacement with reduction, 61, 64
dislocation, 108–9, 190–1
eminectomy, 110
locking, 77
articulating paper, 174
articulator, 188
average value, 188
condylar guide assembly, 190

condylar guide inclination, 190
condylar path element, 190
diagnostic occlusal adjustment, 191
facebow/earbow, 192
fully adjustable, 192
guidance, 193
jaw registration, 202
semi-adjustable, 115, 161, 169–70, 171,
188, 203
articulatory fossa, 27
articulatory system, 1, 6, 51, 188, 197, 204
examination, 2, 29–46, 92, 103, 126, 133,
136
recording relevant factors of, 134
trauma to, 134
attrition, 40, 49, 58, 99, 113, 117, 124, 133,
160, 188, 200
management of , 120
wear facet, 192
atypical facial pain, 100–1, 188,
auricular artery, 12
auriculo temporal nerve, 12
auscultation, 37, 39, 63–4, 85, 188
basal bone and incisal relationship
Angle’s class I, 48, 58, 75, 112
Angle’s class II, division I, 67, 81
Angle’s class II, division II, 46
benzodiazepines
temazepam, 51, 66, 137, 139, 188
bilaminar zone, 8, 11–12, 35, 46, 61, 188,
192, 201, 203
compression of, 35, 46
disc displacement, 27, 62, 64, 108, 127
locking, 78
normal function, 61
palpation of, 34
stretching of, 65, 78
bite, 48, 184
bite plane, 73, 187
bite registration material, 161, 168–9, 171
bite registration, 178
bite fork, 161–5
changes in, 57, 82, 89–97, 111, 154, 155, 157
habitual bite, 41, 60, 193
open bite, 26, 86
overbite, 29
squash bite, 96–7
bite guard see soft bite guard
bite registration see jaw registration
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bite-wing radiographs, 50, 92, 100, 114, 126,
133, 150
bony erosion, 26–7, 58, 85, 87, 201
bruxism, 16, 56, 117, 120, 133, 159, 189,
see also parafunction
development of a TMD, 117
digastric muscle tenderness, 23,
examination for signs, 5, 39, 41, 49, 51,
117, 189, 204, 207
headache association, 129
localised occlusal interference splint (LOIS),
141–2, 196
myofascial pain, 50
soft lower vacuum formed splint, 130, 140
splint therapy, 123
tooth fracture, 119
tooth sensitivity, 117
tooth surface loss, 114, 117–18
treatment of, 119
wear facets, 49, 54, 117–18, 126, 205
canine guidance, 42, 45, 58, 99, 189, 193
stabilisation splint, 175
capsule, 6, 8–9, 189
adhesions within, 194
anatomical relationship with disc, 10, 12, 60
anatomical relationship with the lateral
pterygoid muscle, 17
ankylosis, 194
condylar movement in, 60
inflammation in, 33
internal derangement, 194
intra-auricular palpation, 34
intra-capsular fracture, 194
lateral ligament, 195
lateral wall of, 11
pain in, 65, 134, 198
posterior wall of, 11, 188
synovial membrane, 8
temporomandibular ligament, 9
carbamazepine
side effects, 103
trigeminal neuralgia, 103
centric occlusion, 42, 58, 99, 194
anterior disc displacement with reduction, 77
anterior repositioning splint and, 67, 182,
189, 191
centric occlusion and centric relation, 41–3,
49, 92, 113, 123, 141
clenching teeth in, 141–2
eccentric mandibular movement, 192
freedom in, 46, 50, 192
static occlusion, 203
centric relation, 41, 58, 82, 94, 99, 115, 123,
189, 193, 202–4
appliance see stabilisation splint (SS)
manipulation of the mandible to, 32, 35,
41, 49, 99, 166–7, 188, 201
perfect arc in, 167
premature contact in, 43, 49, 92, 113, 115,
123, 191, 201
record of, 166–9, 189
slide from CR to CO, 41–3, 49, 92, 113,
189, 191
stabilisation splint, 141, 143, 174–5, 189, 203

cheek ridging see ridging of the buccal cheek
mucosa
classification
Angle’s, 187
headache, 128–9, 131
TMD, 1, 6, 24–8
clenching, 16, 50, 114, 159, 189, 201
advice and reassurance, 72
attrition, 117
headache associated with, 125, 129–30
masseter muscle, 15
soft vacuum-formed splint, 130
splint therapy, 123, 183
see also parafunction
clicking, 2, 3, 37, 49, 50, 70, 72–3, 75, 77,
99, 102, 112, 127, 136, 153, 189
anterior posturing, 61
anterior repositioning splint (ARPS), 70, 78
audible, 152
chronic clicking, 66
consistent, 57
definition of, 76
early, 63
intermittent, 48, 74, 99, 127–30, 153, 191
loud, 57
mechanism of, 61
multiple, 63
painful, 57
reasons of, 62
reciprocal, 58, 62, 73, 202
secondary to disc displacement, 64, 128
secondary to myofascial pain, 64, 128
soft, 37, 60, 64, 99, 152
stage of mouth opening, 63
symptomless, 65
testing, 63
treatment of, 65
components of TMJ, 60–1, 76–7
computed tomography, 87, 145, 190, 193, 204
condylar hyperplasia, 24, 190
condyle, 6–10, 12–13, 17, 18, 19, 24, 31–2,
35, 49, 59–65, 67, 76–9, 82, 108–10,
187–97, 199, 201–2, 204–5
condylectomy, 87
conformative approach, 94, 145
consent, 77
informed, 92
counselling and reassurance, 7, 138, 146
locking, 77
tooth surface loss, 22
craniocervical mandibular syndrome. See
myofascial pain
craniomandibular dysfunction see myofascial
pain
crepitation, 2, 49, 82, 99, 112, 127, 207
definition of, 38, 85, 190
in osteoarthrosis, 27, 200
crepitus see crepitation
Dahl principal, 123–4
degenerative joint disease see osteoarthrosis
dental
arches, 161, 177, 191, 196, 201
caries, 117
extraction, 100
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history, 74
hygienist, 142
implant, 188
injuries, 151
negligence, 155
notes, 149
pain, 102
panoramic tomogram (DPT), 72, 58–9, 83,
191, 201
problem, 126, 129, 133
prosthesis, 202
records, 149, 152, 153, 154
sensitivity, 41, 129
tissues, 191
trauma, 135
treatment, 46, 85, 142, 144
dental alveolar compensation, 123
dentures
poor occlusion of, 81–2
re-establishing posterior contacts of, 85
depomedrone, 85
derangement see internal derangement
deviation of mandibular movement, 30–1, 63,
86, 191, 198, 202
lasting, 30, 32–3, 48, 75, 79, 133, 191
transient, 30, 32, 58, 191
diagnosis, 2, 9, 24, 26, 37, 58, 71, 75, 122,
126, 139, 141
atypical facial pain, 101
disc displacement with reduction, 37–8, 63, 64–5
disc displacement without reduction, 76, 107
dislocation of the mandible, 107–8
facial pain, 100
headache, 129
headaches secondary to a parafunctional
activity, 128
jaw fracture, 107
measuring the range of movement, 79
myofascial pain, 50–1
osteoarthrosis, 82
parafunctional activity, 114, 124
radiographs, 145
road traffic accident-related TMD, 136
trigeminal neuralgia, 103
whiplash, 136
worn teeth, 114
diagnostic wax up, 115
dietary advice 185
disc displacement with reduction, 66, 71–2, 184
jaw dislocation, 109
locking, 77
osteoarthrosis, 84
tooth surface loss, 111, 114
digastric muscle, 14, 20
examination, 23
function, 21
parafunction, 21
tenderness of, 49
disc see intra-articular disc
disc displacement with reduction, 56, 61–2,
64–5, 72
acute pterygoid muscle spasm, 51
anteromedial, 19, 27, 32, 64, 78, 127, 191
clicking, 64
definition of, 191

diagnosis of, 37–8, 64, 76
management of, 65, 71
pathway of jaw opening, 30
treatment with anterior repositioning splint
(ARPS), 67, 70, 78
disc displacement without reduction, 73
definition of, 191
diagnosis of, 76, 107
locking, 76, 79, 191, 204
maxillary and mandibular midline, 32
pathway of jaw opening, 31–2
treatment, 77
disc perforation, 63, 79, 191
dislocation, 3, 76–7, 190–1, 196, 203
diagnosis, 108, 110
management, 108–9
dry socket, 100
dynamic occlusion, 55, 119, 191
earache, 1, 152
earbow see facebow
elevator muscles, 15, 142, 189, 196, 204
see also masseter muscle and temporalis muscle
erosion, 99, 114, 116, 124
external auditory meatus, 101
facebow, 191–2
palpation via, 32, 34, 49, 58, 64, 99, 126, 133
evidence-based treatments, 50, 72, 148
facebow, 92, 94, 161–3, 169, 191–2, 195
facial arthromyalgia see myofascial pain
Fox appliance see stabilisation splint (SS)
fractured jaw, 152
fractured tooth, 100–1, 156
pulp exposure, 157
freedom in centric, 46, 50, 192, 196
glenoid fossa, 6, 8, 10, 12, 13, 188, 190, 193–4
dislocation, 108, 196
locking, 77, 108
osteoarthrosis, 27
grating, 3, 6, 27, 38, 81–2, 85–6, 190
group function, 42, 193
habitual bite see centric occlusion
headache, 2, 4, 6, 48, 50, 79, 81, 89, 93, 100,
125, 131, 207
classifications, 128–9
migraine, 101, 197
secondary to a parafunctional habit/
myofascial pain, 125, 128–31, 198
tension type, 128, 204
throbbing, 125
vascular, 205
hypertonicity, 193, 198
lateral pterygoid muscle, 61–2, 65, 127
ibuprofen see NSAIDs
interferences, 115, 117, 119, 141, 143, 145,
174–5, 208
centric relation, 43, 49, 115, 123, 191, 201
iatrogenic introduction of, 94, 145
non-working side, 50, 58, 99
posterior, 44
working side, 50
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internal derangement, 27, 80, 88, 194
disc displacement with reduction 65, 71, 73,
107, 127, 189
disc displacement without reduction, 76
whiplash, 135, 137
intra-articular disc, 5–6, 10, 17, 60, 187–8,
191–2, 194–5, 197, 201, 203
anteromedial displacement, 19, 32, 127,
134, 142
excision of, 191, 197
perforation of, 79, 191
intra-articular injection of a steroid
arthrocentesis, 87
osteoarthrosis, 85
investigations, 63, 159

laser therapy, 51, 54, 195, 137
lateral pterygoid muscle, 12, 17, 18, 36, 46,
51, 60, 64, 142, 194–5, 202–3, 207
examination of, 19, 36, 38, 82, 107, 152, 202
hypertonicity and tenderness in, 65, 92,
107, 152
parafunction, 19
lateral pterygoid plate, 17, 19, 64, 195, 197, 202
ligaments, 5, 6, 9, 191
lateral/temporomandibular, 8, 9, 195, 204
sphenomandibular, 10–11, 203
stylomandibular, 9–10, 203
limited mouth opening, 2, 30, 72, 79, 86, 92,
198, 202
due to a physical obstruction, 30, 75, 78–9,
108, 132
due to pain, 5, 48
myofascial pain, 48, 79, 198
osteoarthrosis, 86, 200
whiplash injuries, 134, 136
localised occlusal interference splint, 141–2, 196
locking, 3, 5–6, 57, 65–6, 74–9, 102, 133, 136,
152, 159, 189, 191, 196, 200, 204
long centric see freedom in centric

manipulation of the mandible under a general
anaesthetic, 78, 196
masseter muscle, 15, 196
examination of, 16, 35, 49, 58, 82, 92, 107,
127
parafunction, 16
tenderness in, 49, 92, 107, 127
maximal intercuspal position. See centric
occlusion
medial pterygoid muscle, 19–20
medicolegal implications, 46, 67, 92, 95, 141,
144, 207
megapulse, 51–2, 77, 130, 137
meniscus see intra-articular disc
Michigan splint see stabilisation splint (SS)
mouth prop, 7, 141–2, 144
muscles, 1–2, 5–6, 12, 14–15, 19, 29, 51, 75,
94, 130, 136, 139, 142, 166, 188–9,
196, 198–200, 204
centric relation, 41, 189, 205
cervical, 15, 20–21, 23
digastric, 20
examination of, 46, 49, 58, 82, 92, 127
geniohyoid, 20
infrahyoid, 21–2
lateral pterygoid muscle, 12, 17–19, 36, 38,
46, 51, 60, 64–5, 82, 92, 107, 142,
152, 194–5, 202–3, 207
manipulation of, 51
masseter muscle, 15–16, 35, 49, 58, 82, 92,
107, 127, 196
medial pterygoid muscle, 19–20
mylohyoid, 20
pain and tenderness in, 30, 109, 127, 130,
133–4, 136, 141
parafunction, 16
pericranial, 128
relaxation of, 77, 109, 166, 183, 199
sternocleidomastoid, 23
stylohyoid muscles, 20
suprahyoid, 21–2
temporalis, 12, 16–17, 35, 37, 75, 99, 113,
127, 204
tenderness, 49, 113, 127
tension of, 109, 127, 198
muscle relaxants, 51, 77, 136–7, 139, 188,
198, 206
see also benzodiazepines
myofascial pain, 27, 51, 192, 196, 198–201, 208
acupuncture, 54, 73
clicking secondary to, 62, 64
management, 51–6
physiotherapy, 51, 56
signs and symptoms, 198
stabilisation splint, 146

magnetic resonance imaging (MRI), 73, 76,
145, 193, 196
disc displacement with reduction, 64
disc displacement without reduction, 76
mandibular dysfunction see myofascial pain
mandibular movement, 2, 30, 32, 36, 42, 78,
84, 108, 110, 127, 188–9, 191–6,
202–4
mandibular muscles see masticatory muscles

negligence, 155–6
neuralgic pain, 100–3
non-steroidal anti-inflammatory drugs
(NSAIDs), 139, 199
disc displacement with reduction, 51
dislocation, 109
gel, 77, 84, 185
ibuprofen, 133, 137, 139, 185
levomenthol, 185

jaw dislocation 3, 106–10
injection with a sclerosing solution, 109
management, 108
transoblique lateral radiograph, 109
jaw exercise, 7, 66, 78, 80, 84, 137, 139, 185,
199
jaw lavage see arthrocentesis
jaw muscles see muscles
jaw registration, 197, 200, 202
anterior repositioning splint (ARPS), 67,
178, 202
paste, 94, 168
centric relation, 161, 166–71, 189,
provisional bridge, 93
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locking, 77
osteoarthrosis, 84
whiplash, 133
occlusal adjustment, 143–7, 191, 199, 208
plaster equilibration, 143
occlusal discrepancies, 114, 117, 141
occlusal examination, 41, 133
occlusal facets see wear facets
occlusal interferences see interferences
occlusal record, 92–4, 97, 178–9, 194, 202
occlusal rehabilitation, 145, 160
occlusal vertical dimension (OVD), 123, 200
occlusion, 1, 5–6, 29, 41, 44, 46, 49, 51–2,
85, 87, 93–5, 114, 117, 145–6, 187–9,
194, 196, 200–5
balanced, 174
disturbed, 69, 81, 96, 190
dynamic, 119, 191
examination of, 58, 92, 99, 113, 133,
157
ideal, 192–3
malocclusion, 196, 199, 204
mutually protected, 198
reorganized, 115
restoration of, 115, 123
static, 119
osteoarthrosis, 27, 81–8, 191, 200, 208
arthroscopy, 88
bony spur, 87, 200
clinical signs and symptoms, 27, 86
condylar shave, 88
condylectomy, 87
joint sounds, 86
lipping, 87
NSAIDs, 85
osteophytes, 87
posterior occlusal contacts, 85
progress of, 84
pyrophosphate, 86
radiographic changes, 86
range of movement, 86
surface erosion, 87
treatment 82
pain dysfunction syndrome see myofascial pain
palpation of TMJ
intra-auricular, 32–4, 37, 49, 64, 75, 82,
92, 99, 113, 133
lateral/preauricular, 32–4, 58, 64, 75, 99,
127, 133, 198
parafunction, 16, 19, 50–51, 99, 124, 138,
200–1, 203
digastric muscle, 21
disc displacement, 65–6
headache, 127–31
localised occlusal interference splint (LOIS),
141–2
myofascial pain, 62
occlusal interferences, 44
signs of bruxism, 39–41, 49, 112, 114, 117,
133, 188, 189
soft lower vacuum form splint, 139
stabilisation splint, 52, 141
see also bruxism

partial coverage splint, 52, 55, 69, 72
occlusal disruption, 52, 67, 70, 141
pathway of opening, 58, 112, 152
patient advice, 183–6
pericranial muscles, 128
physiotherapy, 7, 139, 159–60
acupuncture, 51, 54, 77, 130, 137
disc displacement without reduction, 66, 72
disc displacement with reduction, 77, 80
headache, 130
hot and cold compresses, 77, 185
methods, 51–4
myofascial pain, 51, 54
osteoarthrosis, 84
voluntary immobilisation, 84
whiplash, 136–7
polyvinylsiloxane see bite registration paste
psoriatic arthritis, 24, 26
pyrophosphate
osteoarthrosis, 86
radiographs, 6–7, 50, 150, 152–3, 207
arthrography, 145, 187, 193
bitewings, 50, 92, 100, 114, 126, 133, 150
computed tomography, 87, 145, 190,
193, 204
disc displacement with reduction, 58, 63, 71
disc displacement without reduction, 75
dislocation, 107–8
IR(ME)R 2000 guidelines, 59, 126
limitations, 58–9, 72, 75, 87, 145
neoplasms, 24
oblique beam, 86
osteroarthrosis, 87
panoramic, 58–59, 72, 83, 191, 201
periapical, 92
transcranial oblique lateral, 58, 60, 72, 107, 205
transpharyngeal, 58–9, 205
range of movement, 29, 48, 92, 159
dislocation, 109
examination, 29, 48
incisal opening measurement, 29–30
lateral movement measurement, 29, 31
locking, 77, 79
myofascial pain, 48
osteoarthrosis, 82, 85–6
physiotherapy, 139
records see dental records
referral
A&E, 109
dental opinion, 57
hygienist, 150
letter, 4, 147, 149, 158–60
orthodontist, 145
physiotherapy, 66, 72, 136–7, 139
specialist clinic, 78, 145
referred cervical spine pain, 101
reorganised approach, 115, 145
restriction of range of mandibular movement
see limited mouth opening
retrodiscal tissues, 65, 188, 203
see also bilaminar zone
rheumatoid arthritis, 24, 26, 86
ridging of the buccal cheek mucosa, 40–41,
49, 51, 58, 99, 112, 117, 130, 133, 189
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scalloping of the tongue, 40–1, 49, 51, 99,
112, 117, 130, 133, 204
sensitivity see dental sensitivity
short-wave diathermy, 203
sinus pain, 100–1
sodium hyaluronate, 80
arthrocentesis, 88
osteoarthrosis, 85
synovial fluid, 9
soft bite guard see soft lower vacuum form splint
soft laser, 51, 54, 66, 84, 137
soft lower vacuum form splint, 130, 136,
139–40, 153, 203
sphenomandibular ligament see ligaments
splint therapy, 7, 52, 139, 145, 147, 160
anterior repositioning splint (ARPS), 7,
61–2, 67–8, 72–3, 78, 80, 136, 138,
140–1, 177–81, 183, 187
bruxism, 120, 123
disc displacement with reduction, 71–2
headache, 130
myofascial pain, 52–6, 183
soft lower vacuum form splint, 130, 136,
139–40, 153, 203
stabilisation splint, 7, 52, 55, 114–15,
130–1, 136, 141, 143, 161, 171–4,
183, 189, 192, 197, 203
whiplash, 136–7
stabilisation splint (SS), 7, 52, 55, 114–15,
130–1, 136, 141, 143, 183, 189, 192,
197, 203
adjusting, 173–7
construction, 161–71
equilibration following, 145
fitting, 172
patient information leaflets, 183
weaning-off, 56, 120, 183
static occlusion, 44, 203
stereo-stethoscope, 39, 64, 127
sternocleidomastoid muscle, 23
stylomandibular ligament see ligaments
surgical treatment
disc displacement with reduction, 64, 73
disc displacement without reduction, 76
dislocation, 109–10
intra-capsular ankylosis, 194
osteoarthrosis, 87–8
synovial
diarthroidal joint , 6, 191
fluid, 6, 8–9, 12, 61, 86–7, 203
membrane, 5, 6, 8, 24, 189, 203
Tanner appliance see stabilisation splint (SS)
tegretol see carbamazepine
temazepam see benzodiazepines
temporalis muscle, 12, 16, 17, 204
examination of, 16, 35, 37, 75, 99, 113, 127
parafunction, 16
tenderness, 49, 113, 127
temporomandibular joints
examination, 5, 6, 7, 32–5, 46, 63, 92, 99,
113, 126, 133
locking, 3, 5–6, 57, 65–6, 74–9, 102, 133,
136, 152, 159, 189, 191, 196, 200, 204

radiographs, 6–7, 50, 150, 152–3, 207
range of movement, 29–31, 48
sounds, 1, 2, 37, 48–9, 64, 75, 79, 86, 92,
112, 127, 152, 188, 198
tenderness, 32–5, 49, 58, 75, 86, 92, 99,
102, 133, 153
temporomandibular ligament see ligaments
terminal hinge axis see centric relation
tongue scalloping see scalloping of
the tongue
tongue thrusting, 204
tooth grinding see bruxism
tooth surface loss, 3, 6, 111–24
abrasion, 116, 122, 124, 200
attrition, 117, 120
categories of, 122–3
clinical photographs, 120
dated reference casts (study models), 120
diagnosis, 114
erosion, 99, 114, 116, 124
management, 114–16
silicone index, 120
transcranial oblique radiographs, 58, 60, 72,
107, 204
transcutaneous electrical nerve stimulation
(TENS), 204
transpharyngeal radiographs, 58–59, 205
trauma, 27, 65, 77, 100, 106–7, 109, 191–2, 203
macrotrauma, 56
microtrauma, 65, 197
occlusal, 200
whiplash, 134–7
traumatic arthritis, 134
treatment plan, 4, 9, 138, 141, 146, 148, 154, 159
diagnostic cast, 191
disc displacement with reduction, 37, 58,
64, 71–2
disc displacement without reduction, 76
headache, 131
myofascial pain, 50, 54
osteoarthrosis, 85
practice-based, 138
radiographs, 145
tooth surface loss, 114–15, 122
whiplash, 132, 137
triamcinolone, 85
tricyclic antidepressants, 66, 147, 205
trigger points, 101, 104, 198–9, 205
ultrasound, 51, 53, 66, 77, 80, 84, 130, 137, 205
wear facets, 49, 54, 117–18, 126, 160, 205
whiplash, 4, 7, 23, 65, 132–7
acceleration of head, 134
bullet vehicle, 133
cervical spine pain, 23, 100–1, 133–5
deceleration of head, 134
direct trauma, 134
hyperextension phase, 134–5
hyperflexion phase, 135
indirect trauma, 134–5
intracapsular inflammatory exudate, 134
psychosomatic injuries, 135, 202
target vehicle, 133

