
Oral surgery: part 3.  
Temporomandibular disorders
J. Durham1

the temporal bone above it. This fossa has 
an eminence at its anterior margin, the 
articular eminence. The eminence helps 
prevent dislocation of the TMJ. In between 
the condyle (the joint head) and the floor 
of the glenoid fossa there is a biconcave 
fibro-cartilaginous connective tissue disc.

The role of the articular disc is contro-
versial; purported functions include cre-
ating two joint spaces, upper and lower; 
adapting to the changing shape of the 
condyle as it articulates with the bones 
above; providing decreased friction on the 
condyle by producing fluid on compres-
sion thereby aiding lubrication; and stabi-
lising the condyle’s position.1 The disc, in 
‘health’, should move relatively synchro-
nously with the condyle as it moves within 
the fossa.

BASIC ANATOMY OF THE 
TEMPOROMANDIBULAR JOINT 
AND ASSOCIATED STRUCTURE
The following section is not intended as an 
exhaustive anatomical text but as a brief 
overview of pertinent structures. Its aim is 
to help the reader unfamiliar with the area 
to understand the anatomy behind some of 
the signs, symptoms and descriptors used 
later in the chapter.

The temporomandibular joint (TMJ) 
is located just in front of the ear. It is a 
synovial joint with a joint capsule sur-
rounding it (Fig. 1) and has a ginglymo-
arthroidal articulation (gingly  –  hinge, 
arthroidal – sliding). It is situated in the 
glenoid (or mandibular) fossa, formed from 

Temporomandibular disorders (TMDs) are a collection of conditions affecting the temporomandibular joint (TMJ), the 
muscles of mastication and/or associated structures. They are probably one of the most commonly presenting chronic 
orofacial pain complaints to the dental profession. TMDs are recognised as a chronic illness and exert biopsychosocial 
effects on the patient and should therefore be managed in a biopsychosocial manner. This chapter will firstly cover the 
basic anatomy of the TMJ and its associated structures and then go on to discuss the signs and symptoms, aetiology, 
diagnosis, and broad management options for TMDs.

The disc is specialised for these functions 
having a number of distinct zones, the 
description of which is outwith the remit 
of this book. The most important distinc-
tion is that its posterior retrodiscal lamina 
is heavily innervated with sensory fibres 
as opposed to the rest of the disc that has 
minimal innervation.2 If, therefore, the disc 
is displaced out of position and the con-
dyle functions on the posterior retrodiscal 
lamina it causes a great deal of pain for 
the patient.

The movement of the TMJ is a complex 
process but most of the muscles involved 
are for jaw closing, as the opening of the 
jaw to a large extent occurs under the 
influence of gravity, lateral pterygoid and 
the suprahyoid musculature. The main 
muscles involved in the movement of the 
TMJ are a group known collectively as 
the muscles of mastication. These include 
the masseter, temporalis, lateral and  
medial pterygoid.

HISTORICAL PERSPECTIVE, 
PREVIOUS SYNONYMS AND 
CURRENT DEFINITION OF TMDS

Signs and symptoms of TMDs were first 
recognised by Costen in 1934.3 Costen 
attributed these signs and symptoms to 
occlusal disharmony and included symp-
toms such as impaired hearing and oro-
pharyngeal burning sensations alongside 
the more classical symptoms of pain in 
the joint and surrounding musculature. 
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• Suggests that the diagnosis of 
temporomandibular disorders (TMDs) 
can be simplified by following published 
clinical diagnostic criteria.

• Outlines the principles of management 
of TMDs and provides references to more 
detailed explanations.

• Highlights that there are three areas of 
equal consideration in the management 
of TMDs – biomedical, psychological,  
and social.
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Fig. 1  Articular disc of the 
temporomandibular joint
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and C. Michael Hill. All other chapters are published in the 
complete clinical guide available from the BDJ Books online 
shop. Some illustrations have been cropped due to limitations 
on size and their full labelling/detail is available in the book.
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Costen’s syndrome, as TMD was then 
known, was subject to a number of criti-
cisms and probably represented an amal-
gam of different orofacial pain conditions.

Shore4 in the 1950s coined the term 
‘Temporomandibular joint dysfunc-
tion syndrome’ and, similar to Costen, 
described the condition in relation to 

occlusal disturbance. It was not until the 
1980s that recognition of the multifaceted 
biopsychosocial nature of TMDs caused 
Bell5 to use the phrase by which the con-
dition is now known.

The American Academy of Orofacial 
Pain defines TMDs as:

‘A collective term embracing a number 

of clinical problems that involve the mas-
ticatory musculature, the temporoman-
dibular joint and associated structures, or 
both. They [TMD] are considered to be 
a sub classification of musculoskeletal 
disorders.’

Other previous synonyms for TMDs 
include: myofascial-pain dysfunction, 

Table 1  The clinical examination protocol (CEP-TMD) diagnostic criteria for TMDs19

Group Criteria

Muscle disorders

Myofascial pain
Key: painful muscles

1. Reported pain in masticatory muscles1

2. Pain on palpation in at least three sites,2 one of them at least in the same side of the reported pain

Myofascial pain with limited opening
Key: painful muscles + limited movement

1. Myofascial pain

2. Pain-free unassisted3 opening <40 mm

3. Passive4 stretch ≥5 mm (from pain-free unassisted opening to ‘painful’ assisted opening)

Disc displacements

Disc displacement with reduction
Key: reproducible clicking

1. No pain in the joint neither reported nor on palpation

2. Reproducible5 click on any excursion6 with either opening or closing click

3. With click on opening and closing (unless excursive click confirmed): 
- Click on opening occurs at ≥5 mm interincisal distance than on closing 
- Clicks eliminated by protrusive opening

Disc displacement without reduction with limited 
opening
Key: limited opening with no clicking

1. History of locking or catching that interfered with eating

2. Absence of TMJ clicking meeting disc displacement reduction (DDR) criteria

3. Unassisted ‘painful’ opening ≤35 mm

4. Passive stretch <5 mm (from ‘painful’ unassisted opening to ‘painful’ assisted opening)

5. Contralateral excursion <7 mm or uncorrected ipsilateral deviation on opening

Disc displacement without reduction without limited 
opening
Key: history of previously limited opening-imaging 
needed to confirm disc displacement

1. History of locking or catching that interfered with eating

2. The presence of TMJ sounds excluding DDR clicking

3. Unassisted ‘painful’ opening >35 mm

4. Passive stretch ≥5 mm (from ‘painful’ unassisted opening to ‘painful’ assisted opening)

5. Contralateral excursion ≥7 mm

6. Optional imaging (arthrography or MRI) to confirm disc displacement

Other common joint problems

Arthralgia
Key: painful TMJ/no crepitus

1. Pain on TMJ palpation either laterally or intra auricular

2. Self reported joint pain with or without jaw movement

3. Absence of crepitus, and possibility of clicking

Osteoarthritis
Key: painful TMJ + crepitus

1. Pain as for arthralgia (reported and on palpation)

2. Crepitus on any movement or tomographic evidence of joint changes7

Osteoarthrosis
Key: non-painful TMJ + crepitus

1. Crepitus on any movement or tomographic evidence of joint changes7

2. No reported joint pain, neither on palpation nor on any movement

1In the jaw, temples, face, preauricular area, or inside the ear, at rest or function. 2There are 20 sites (10 on each side): posterior, middle and anterior temporalis; origin, body and insertion of masseter; posterior 
mandibular region; submandibular region; lateral pterygoid; tendon of temporalis. 3Interincisal opening plus overbite or interincisal opening minus anterior open bite. 4Passive stretch: the examiner’s index and thumb 
are used to moderately force the mouth to open wider than unassisted opening. Patients are instructed to raise a hand to signal when the stretch becomes too uncomfortable. 5All clicks must be reproduced two out 
of three consecutive trials. 6Contra- or ipsilateral or protrusive. 7Erosion of cortical delineation, sclerosis of parts or all the condyle and articular eminence, flattening of joint surfaces, osteophyte formation
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temporomandibular-pain dysfunction syn-
drome, facial arthromylagia. The currently 
accepted, but still debated, terminology is 
temporomandibular disorders (plural).6

SIGNS AND SYMPTOMS OF TMDS
Prevalence of the signs and symptoms of 
TMDs varies widely in the literature. This is 
probably due to differing methodologies in 
examining prevalence and the fluctuating 
nature of TMDs’ signs and symptoms.

The prevalence of signs and symptoms 
is higher (20–75%) than the number of 
individuals who present for treatment 
(2–4%). The age of presentation is usually 
between 20 and 40 years of age and the 
male to female ratio is 1:1 for symptoms, 
but females outnumber males in present-
ing for management.7–11 Suggestions that 
the difference in gender presentation for 
treatment is due to gender-linked behav-
iour are frequent in the literature but are 
not scientifically supported.8

Signs and symptoms of TMDs are clini-
cally variable and often idiosyncratic but 
they include six broad groups:9,12–14

•	Muscular tenderness – in face 
(masseter, temporalis, medial or lateral 

pterygoid), neck and
•	Shoulders
•	Pain – in head, neck and shoulders
•	Joint noises – clicking, crepitus 

(grinding)
•	Locking – open (dislocation), closed 

(inability to open fully)
•	Ear complaints – otalgia
•	Psychosocial effects.

AETIOLOGY OF TMDS
There has been no single aetiological fac-
tor identified for TMDs and it is likely that 
the aetiology is complex and multifacto-
rial. A biopsychosocial model has recently 
been proposed and offers a potential way 
forward.13 There have also been some 
recent advances in understanding the pos-
sible physiological and genetic basis for 
TMDs.15–17

DIAGNOSIS AND SUBTYPES  
OF TMDS

Clinical diagnosis and subtypes

Until 1992, clinical research found it dif-
ficult to investigate homogenous groups of 
specific TMD subtypes. This was because of 

the lack of a reliable and valid diagnostic 
index to diagnose the different subtypes 
of TMDs. The Research Diagnostic Criteria 
for TMDs (RDC/TMD) helped solve this 
problem.18 It produced a set of valid and 
reliable diagnostic algorithms by which 
researchers could ensure they were exam-
ining homogenous groups. The three sub-
types of TMDs defined by these criteria are 
detailed in Tables 1 and 2.

The consortium involved in the con-
struction of the RDC/TMD is preparing a 
shortened version for every day clinical 
use: the DC/TMD (diagnostic criteria for 
TMDs). A recent publication, however, 
highlighted a clinical examination proto-
col for TMDs (CEP-TMD) for everyday clin-
ical use that produces a parallel diagnosis 
to that of the RDC/TMD.19 The CEP-TMD is 
demonstrated and available online (http://
www.ncl.ac.uk/dental/AppliedOcclusion/, 
see Table 1). This is probably the most 
applicable diagnostic system currently 
available for everyday clinical use.

Adjunctive use of radiography  
in diagnosis

The consensus on plain radiographs such 
as the dental panoramic tomograph for 
any of the subtypes of TMDs (myofascial 
pain, disc displacements, other joint dis-
orders) is that they are not indicated or 
justified, as they are unlikely to change 
the clinician’s treatment plan.20,21 That 
said, however, few things are absolute and 
there are some situations where one might 
choose to perform a plain radiograph for a 
patient suspected of suffering from a tem-
poromandibular disorder (for instance, if 
one suspects there is an element of odon-
togenic pain contributing to the patient’s 
complaint).

If one  suspects a sinister or serious 
pathology mimicking TMDs, after urgent 
referral, advanced imaging rather than 
plain imaging would be indicated. For 
suspected bony pathology, computed 
tomography (CT), cone beam computed 
tomography (CBCT), or positron emis-
sion tomography (PET) alongside CT can 
be considered. For suspected soft tissue 
pathology MRI remains the gold standard 
imaging modality.22

Advanced imaging for the subtypes of 
TMDs is not mandatory, as careful clini-
cal examination with a robust diagnos-
tic index has been proved to be reliable. 

Table 2  Types of temporomandibular disorder

Temporomandibular disorders (TMDs) refers to three groups of conditions:18

1. Myofascial pain (pain from the masticatory musculature):

• With limited opening

• Without limited opening

2. Disc displacement (abnormal movement of the articular disc):

• With reduction of the disc (clicking)

• Without reduction of the disc displacement:

- With limited opening

- Without limited opening

3. Other joint disorders:

• Arthralgia (pain from the temporomandibular joint)

• Osteoarthritis (painful crepitus)

• Osteoarthrosis (an osteoarthritis that is now quiescent)

Other pathology that can affect the temporomandibular joint complex (joint and associated 
structures) can include:

Tumours - either primary or secondary

Rheumatoid arthritis

Hyper- or hypomobility

Growth disturbances
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Advanced imaging would not be indicated 
or justifiable for myofascial pain that 
has been diagnosed clinically. The role 
and benefit of CT and MRI has also been 
questioned in treatment planning for non-
myofascial TMDs although the basis for 
this was largely due to the lack of good 
quality evidence for their use.23 The choice 
of advanced imaging would be between 
CT/CBCT for hard tissues and MRI for soft 
tissues. The clinician would have to have 
a specific justification in mind for ordering 
either investigation.

PATHOLOGY OF THE 
TEMPOROMANDIBULAR COMPLEX

Serious pathology of the temporoman-
dibular complex (TMJ and associated 
structures) is rare. Primary tumours in the 
temporomandibular complex are thought 
to account for less than 1% of all head 
and neck tumours24 and incidental find-
ings on MRI for TMDs occur in less than 
1% of TMDs.25 Metastases to the temporo-
mandibular joint can occur from multiple 
sites but the most likely are breast, lung, 
thyroid, kidney and prostate.

Primary malignant tumours in the head 
and neck can mimic the signs and symp-
toms of TMDs, but usually also present 
with some other signs and symptoms 
that should alert the attending clinician 
that there may be another cause for the 
patient’s complaints. These ‘red flag’ signs 
and symptoms should mandate an urgent 
referral and they include:
•	New signs and symptoms of TMDs 

presenting for the first time in the 
advanced age group (>60 years old)

•	 Ipsilateral lymphadenopathy
•	Previous history of malignancy 

elsewhere in the body and new onset 
TMDs

•	Cranial nerve dysfunction in relation 
to the complaint, especially in the fifth 
and seventh cranial nerves

•	Profound and near absolute trismus 
precluding careful oral examination

•	Recurrent ipsilateral epistaxis
•	Anosmia
•	Persistent nasal obstruction or purulent 

discharge
•	Objective ipsilateral hearing loss.

More common benign pathologies are: 
hypomobility of the joint, hypermobility 
of the joint (recurrent dislocations), and 

degenerative inflammatory states such as 
osteoarthritis (contained with the TMDs 
subgroup – other joint disorders) and rheu-
matoid arthritis.

MANAGEMENT OF TMDS
There is a vast literature around the man-
agement of TMDs stretching back several 
decades. The current literature suffers from 
a lack of a standardised, valid and repro-
ducible patient-based outcome measure as 
well as a lack of consistency in diagnosis 
(especially pre–1992 and the introduction 
of RDC/TMD). This has led most attempts 
at meta-analyses of treatments to call for 
further research and a standardised out-
come measure.26–29

Given the paucity of good quality evi-
dence to base practice on, and the fact 
that the majority of TMDs respond well 
to simple, reversible, conservative therapy 
it is suggested as the mainstay of initial 
management once mimicking pathology 
has been excluded.12,29–32 This suggestion 
has recently been supported by the release 
of an updated policy statement from the 
American Association of Dental Research 
on TMDs.33 This states that unless there 
are ‘specific and justifiable indications to 
the contrary’ conservative reversible ther-
apy should form the initial management 
of TMDs. Conservative reversible therapy 
was defined by the National Institutes of 
Health34 as including: appropriate analge-
sia, intraoral appliances, supportive patient 
education and counselling, physiotherapy 
and gross occlusal therapy. Gross occlusal 
therapy pertains to the removal of newly 
created large interferences for example: a 
new fixed or removable prosthesis that has 
altered the occlusion and signs and symp-
toms of TMDs have occurred immediately 
after its insertion. It does not relate to full 
mouth occlusal equilibration.

Conservative reversible therapy
Given recent evidence on the importance 
of diagnosis to sufferers of TMDs, all 
therapy should be preceded by giving the 
patient a diagnosis, explaining it to them 
and reassuring them over TMDs’ largely 
benign course.35

Conservative therapy in the litera-
ture has shown to have between a 68 to 
95% ‘success’ rate31,32,36–40 and TMDs have 
been shown to have a large response to 
placebo.31,41–45

Conservative therapies possible for all 
three subtypes of TMDs (Table 1) are listed 
below. Citations in the bulleted list gener-
ally point the reader towards helpful arti-
cles in the literature on these techniques 
or appliances:
•	Physiotherapy and home exercise 

programmes46,47

•	Patient physical self-regulatory 
training,48 cognitive behavioural 
therapy49

•	Acupuncture50 or moist heat applied 
locally to the masticatory musculature

•	 Intra-oral appliances, the simplest 
of these being a lower soft splint 
(orthotic).

More advanced appliances include the 
stabilisation splint51,52 or an anterior reposi-
tioning splint53 (Fig. 2). Patients using either 
stabilisation splints or anterior reposition-
ing splints must be monitored very carefully 
as there is a potential for occlusal changes 
to occur with both these splints. Full cover-
age appliances reduce, but do not eliminate, 
the possibility of occlusal changes.

Simple pharmacological therapy can help 
relieve inflammation or pain associated 

Fig. 2  (a) Lower soft splint; (b) Upper 
stabilisation splint on average value 
articulator with incisal guidance pin 
removed to allow photo. The thickness of 
beauty hard waxTM used for the registration 
determines the thickness of the splint 
manufactured
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with TMDs, for example the judicious use 
of non-steroidal anti-inflammatory drugs 
(NSAIDs) when not contraindicated.

These therapies can be used in isola-
tion or, if appropriate, in combination. 
At present the paucity of evidence does 
not favour one therapy over another for 
the particular subtypes of TMDs. It should 
be noted that in the case of intra-oral 

appliances a minority of patients’ symp-
toms may worsen when using a lower 
soft splint, or they may report increased 
bruxism; in either case the soft splint 
should be discontinued and considera-
tion should be given to constructing a  
stabilisation splint. 

More advanced conservative therapy 
initiated by specialists may include the 

use of centrally acting neuromodulatory 
pharmacological agents.54–56

Irreversible therapy
It is rare for irreversible therapy to be 
required due to the high success rate of 
conservative reversible therapy. Failure of 
conservative, reversible therapy is not an 
absolute indication to progress to irrevers-
ible therapy. 

Two main types of irreversible therapy 
are reported within the literature. These are 
occlusal therapy, in the form of occlusal 
equilibration, and surgery. At present 
given their irreversible nature and lack 
of evidence to define the indications for 
their use these two forms of therapy should 
not be undertaken without very careful, 
detailed, consideration of the clinical case 
and the informed consent of the patient.

The most minimally invasive forms of 
surgery for TMDs are arthrocentesis and 
arthroscopy and are probably the more 
widely used, as opposed to open joint 
surgery. These two techniques both allow 
both lysis and lavage of the (upper) joint 
space(s) and arthroscopy has the addi-
tional advantage of allowing some instru-
mentation and surgery around the joint. 
Figure  3  shows the position of two  of 
the more commonly used access points 
for arthroscopy and arthrocentesis along 
with the retromandibular, submandibular 
and preauricular approaches to the TMJ. 
A good description of open approaches to 
the temporomandibular joint can be found 
at the AO Foundation (www.aofoundation.
org). Sidebottom provides a good review 
of other less frequently performed open 
surgical procedures for the temporoman-
dibular complex.57

MANAGEMENT OF OTHER 
PATHOLOGICAL STATES OF THE 
TEMPOROMANDIBULAR COMPLEX

It is outwith the remit of this chapter to 
give extensive details of the management 
of all pathology affecting the temporo-
mandibular complex. Brief details on the 
management of the more common benign 
pathologies will, however, be presented for 
completeness.

Hypomobility (trismus)
Hypomobility can be due to a number of 
causes: mechanical derangement, infec-
tive processes, muscular pain, neoplasia, 

Fig. 3  Some of the surgical approaches to the TMJ

Fig. 4  Stance and positioning for reduction of a dislocated TMJ
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inflammatory processes or diseases. 
Absolute hypomobility can be caused  
by ankylosis.

Ankylosis is either a fibrous or bony 
union between the condylar head and the 
glenoid fossa and can be precipitated by 
a number of factors including trauma and 
surgery to the joint. It generally requires 
surgical management and may necessitate 
a joint replacement. Suggested guide-
lines and indications for joint replace-
ment are provided in the UK by the UK 
TMJ replacement surgeons58 and NICE 
have also recently released guidance on  
the procedure.59

One  of the more commonly present-
ing causes of hypomobility to the general 
practitioner is that induced by a minor oral 
surgical procedure or infection near the 
masseter muscle, for example, pericoroni-
tis of a lower third molar tooth. In the case 
of the infective origin the source should be 
removed, drainage instituted and antibi-
otics prescribed if appropriate. Persisting 
trismus following resolution of infection 
or the immediate post-surgical procedure 
can usually be helped by gentle stretching 
exercises performed by the patient through 
the use of increasing numbers of tongue 
spatulas placed between the incisor teeth. 
The rare possibility of a pharyngeal or ton-
sillar tumour should also be considered in 
cases that fail to resolve rapidly.

Hypermobility
The most common hypermobile state the 
general practitioner will encounter is that 
of a dislocation. This can occur outside of 
the dental chair (for example, following 
yawning or trauma), or while in the den-
tal chair (for instance, following excessive 
unresisted downward force for extraction 
of lower teeth). The chief signs of a dislo-
cation are a complete inability to occlude 
the teeth and palpable condylar head(s) 
outside of the glenoid fossa.

The traditional method for relocation 
of a dislocated TMJ is for the operator to 
place their thumbs over the lower molar 
teeth wrapping their fingers around the 
inferior body and parasymphysis of the 
mandible. Slow gentle increasing pressure 
is then directed down through the lower 
molars via the operator’s thumbs to dis-
tract the mandible downwards while their 
fingers push upward in order to trans-
late the condylar head(s) back over the 

eminentia (Fig. 4). If there is a bilateral 
dislocation it is often that one side is eas-
ier to reduce than the other and unilateral 
relocation of the easier side often means 
the contralateral side then relocates. Once 
relocated it is possible to use a barrel band-
age over the next 24 hours to help prevent 
a recurrence of the dislocation. A recent 
wrist-pivot method for relocation of a dis-
located mandible has also been described.60 
This technique and pharmacological inter-
ventions (for example, benzodiazepines or 
general anaesthetic), might be considered 
should the traditional method of reloca-
tion fail.

Patients who have frequent dislocations 
are not uncommon and there are several 
surgical and non-surgical methods to 
attempt to manage this problem. Shorey 
and Campbell61 provide a good review of 
these treatment options along with their 
relative ‘success’ rates.

Rheumatoid arthritis
This is a chronic, systemic, autoimmune, 
inflammatory disease causing polyarthri-
tis. It can affect the TMJ and cause prob-
lems ranging from pain and crepitus, to 
resorption of the condylar head and conse-
quential anterior open bite. Most individu-
als suffering from this disease are under 
the care of a rheumatologist and manage-
ment of complaints related to the tempo-
romandibular complex is usually in liaison 
with a rheumatologist. Open joint surgery, 
joint replacement and orthognathic sur-
gery can be indicated in more severe cases 
and therefore it is advisable to have oral 
and maxillofacial surgery involved at 
some point in the individual’s care. It is 
important to note that severe resorptive 
changes as a result of rheumatoid arthritis 
are not common.

SUMMARY
Temporomandibular disorders are a col-
lection of three  benign conditions that 
largely respond to conservative reversible 
therapy. Conservative reversible therapy is 
the mainstay of initial management and 
its failure is not an absolute indication for 
irreversible therapy. Obtaining an accurate 
diagnosis and excluding other pathol-
ogy that may mimic TMDs is paramount 
and once obtained the patient should be 
informed and reassured over the benign, 
usually self-limiting nature of TMDs and 

their excellent response rate to conserva-
tive reversible therapy.
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