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Abstract: Patients with temporomandibular disorders (TMD) can become very complex.

This article aims to highlight the importance of the multimodal and multidisciplinary

approach in this type of patients to improve clinical outcomes. At present we have innumer-

able techniques and tools to approach this type of patients from a biopsychosocial model

where active and adaptive type treatments are fundamental. There are various health profes-

sions that have competence in the treatment of TMD, however, although in the most complex

cases should be treated simultaneously, still too many patients receive unique treatments and

only from one point of view. This review exposes the treatments available from a clinical-

scientific perspective and also emphasizes the importance of working in specialized units

with those professionals who have competencies on the different conditions that may occur.
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Introduction
Temporomandibular disorders (TMDs) present a challenge for health professionals,

due to the great complexity of the condition. This complexity is evident in various

aspects, including accurate diagnostic methods, treatment, associated comorbidities

and the socioeconomic impact they entail. TMD cases are even more complex when

the pathology becomes chronic or persistent.

By the mid-1970s, a new care concept was born: the multidisciplinary approach.

This approach integrates a group of specialists dedicated jointly to the study,

diagnosis and management of chronic pain conditions. The multidisciplinary

approach had its origins at the University of Washington. Professor John J.

Bonica led a novel project at the university’s multidisciplinary clinic that ranged

from the systematic study and scientific dissemination of various painful syndromes

to the clinical management of these syndromes. This project finally led to the

creation of the International Association for the Study of Pain in 1985.

Thus, to approach TMD treatment with certain guarantees of success, it is

necessary to possess all the available tools. The present manuscript thus aims to

describe various ways of improving the results for patients with TMD of different

types; all from a point of view based on current scientific evidence.

For better understanding, this paper will explain the available procedures inde-

pendently and then explore some clinical implications that give meaning to multi-

disciplinary and multimodal treatment from a highly clinical approach. All the

approaches explained below contain a detailed explanation preceded by a short

introduction to put the reader in context.
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Main evidence-based treatments
Psychological approach
Scientific evidence has accumulated suggesting that a

variety of psychological characteristics, such as stress

and anxiety, as well as social characteristics, such as the

role of family and environment, play a relevant part in the

progress and/or maintenance of TMD pain. Several psy-

chological aspects have been implicated in the develop-

ment of clinical manifestations1 and pain chronification.2

These aspects have also been associated with bruxism

intensity.3,4 Alone, however, they have not yet been recog-

nized as a risk for TMD progression. TMD pain has come

to be accepted as the result of interactions between physi-

cal and psychological factors.5

During the first 6 months of pain, the discriminative

system dominates the motivational/affective system; it is

during this period that the patient’s brain can more easily

locate the pain. Nevertheless, as time progresses, the sys-

tem switches to greater dominance from the motivational/

affective system. It is at this time that psychological

symptoms begin to appear; if these are not considered

during treatment, they can perpetuate and maintain the

TMD.6,7 Biobehavioral factors can promote or prolong

physical dysfunction, and thought processes and emotions

can become distorted. These factors are as important to

treat as the physical disease factors are, if the patient is to

return to normal functioning, especially in the case of

chronic pain.7

Researchers have proposed several psychological fac-

tors related to TMD development and maintenance, such

as fear of pain, coping, catastrophizing, fear of movement,

depression, stress, somatization and anxiety,8 which is why

the psychological component should always be consid-

ered. Psychological therapy should be included in the

classical biomedical treatment modalities of this group of

patients to improve outcomes.9 Psychological therapies are

mainly used to provide patients with the ability to com-

prehend and control pain.10

Biobehavioral treatment is noninvasive and reversible

and can help control pain as well as improve the functional

and affective impairment associated with TMD. This ther-

apy includes several methods and procedures, such as

relaxation, cognitive-behavioral techniques and self-

management.11

Relaxation

Relaxation is based on a passive and tranquil manner of

thinking achieved by focusing attention on a neutral object

or objects; for example, regions of the body or the breath-

ing, while distracting thoughts are ignored.12 This techni-

que centers on achieving control over the physiological

response to stressful experiences such as pain.11

Relaxation techniques, such as progressive muscular

relaxation, trigger a neurophysiological response, causing

muscle relaxation and decreasing the neuroendocrine reac-

tion to an adverse event,11,13 offering patients a sensation

of wellness and decreased anxiety and stress.14 This tech-

nique could be controlled externally using electromyogra-

phy or a biofeedback system.15,16

This therapy can decrease sensory input and the affec-

tive aspects of pain and can reduce the need for medication

in various patient groups with pain, such as those with

chronic back pain, headache, TMD or fibromyalgia.17

Cognitive behavioral therapy and education

Cognitive behavioral therapy (CBT) has been shown to be

a beneficial technique for individuals with chronic TMD.18

CBT consists of identifying and modifying maladaptive

thought patterns linked to pain conditions or behaviors

through use of coping skills (eg, avoiding thinking about

the pain, directing the thoughts toward another topic, con-

tinuing with the usual activities).11 Pain neuroscience edu-

cation is the basis from which to help and motivate

patients to use these skills in coping with their pain,19

and is explained using simple and clear language.11,19

The purpose of this technique is to improve self-control

of painful events.19

Self-management

Also known as “self-care” in the literature, self-manage-

ment (SM) is considered one of the central parts of man-

agement of patients with TMD.20 Its purpose is to modify

the patient’s behavior and can include the following multi-

modal care:18,21

● Physiotherapy
● Basic elements of CBT, including education
● Relaxation techniques
● Reinforcement of desired behaviors and withdrawal

from unwanted behaviors
● Medication
● Dental treatment

It is a safe technique and no adverse factors have been

described, suggesting a potentially favorable risk:benefit

ratio for SM.21
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In conclusion, biobehavioral techniques include thera-

peutic, safe, noninvasive and reversible interventions to

improve coping abilities and self-control skills in patients

with TMD13 and are a good complementary technique to

other treatments including physical therapy and pharma-

cological and dental treatment.18,22,23

Brain training

Some patients with TMDs present limitation in mouth

opening, as well as pain and/or fear of movement. In

these cases, the patients cannot actively move their tem-

poromandibular joint (TMJ). Brain training through motor

imagery (MI) and action observation (AO) is possible for

these patients. These techniques produce the activation of

the same neurocognitive mechanisms (planning and execu-

tion) that develop during an actual action. In 1996, MI was

defined as a dynamic mental process of a representation of

an action, internally, without the real motor movement,24

which can be employed to improve motor performance

and learn motor tasks, inducing the activation of various

cortical areas, influencing the central nervous system and

causing plastic changes in the brain.25 AO therapy is

defined as a technique that evokes internal motor simula-

tion in real time of the movements that the individual

visually perceives.26 Mental rotation is an MI task that

has been used in studies of patients with TMD; it consists

of presenting rotated images of a body part to an indivi-

dual, who evaluates whether the images are of a left or a

right side.27 In 2015, Von Piekartz et al.28 had concluded

that people with chronic facial pain were less accurate than

controls at a left/right facial posture judgment task. Along

these lines, in 2018, Uritani et al.29 used mental rotation

for comparing individuals with and without painful TMD,

observing that the reaction time in mental rotation was

slower and the accuracy was lower in individuals with

TMD than in those without TMD, concluding that TMD

might influence MI in the orofacial region.27

Physical therapy approach
TMD is a term that pools several conditions that affect the

various anatomical structures related to the temporoman-

dibular joint.30 Of all the clinical manifestations, pain is

the main reason why patients with TMD seek clinical

assistance. Nevertheless, other signs and symptoms, such

as impaired mobility, joint sounds and head and neck pain

are usually also manifested, altering the patient’s function

and quality of life.31 Hence, pain relief and restoration of

motor function are the main goals of managing patients

with TMD.

According to the World Confederation for Physical

Therapy, physical therapy is a healthcare profession

aimed at reducing pain and it is the most important dis-

cipline to restore and improve movement that has been

threatened by injuries, disorders, aging, or environmental

factors.32 Therefore, physical therapy is an important pillar

in the management of patients with TMD through the

following therapeutic options:33–35

Electrotherapy

Some of the following electrotherapy techniques are typically

applied to reduce pain and improve function in patients with

TMD: transcutaneous electrical nerve stimulation (TENS),

pulsed radiofrequency energy, lower-level laser therapy

(LLLT) and shock waves. However, the current literature

does not recommend the use of TENS, pulsed radiofrequency

energy or shock waves to reduce pain intensity, and indicates

contradictory outcomes from LLLT.36,37 To establish more

robust conclusions related to LLLTeffectiveness, the literature

suggests homogenizing the choice of frequency and intensity

parameters.36 Nevertheless, LLLT has shown effectiveness in

improving range ofmotion in patients with TMD, which could

be explained by a decrease in inflammation due to the suppres-

sion of cyclooxygenase. This reduced inflammation would

allow a greater range of joint motion; however, the mechan-

isms of LLLT remain unclear.38

Neuromusculoskeletal physical therapy

According to the International Federation of Orthopaedic

Manual Physical Therapy, orthopedic manual therapy is

responsible for managing neuromusculoskeletal dysfunc-

tions using specific and therapeutic evidence-based alter-

natives, such as manual techniques and therapeutic

exercises.39

Manual (“hands-on”) techniques include joint-nerve

mobilization, joint manipulations and soft tissue

techniques,35,40 whereas therapeutic exercise involves

exercises to increase mobility, motor control and endur-

ance of masticatory muscles. Both have demonstrated

good results in pain relief pain and improving TMJ func-

tion when used separately, although the combination of

both interventions has yielded better results.35

Manual therapy techniques work through mechanical

inputs that trigger peripheral and central neurophysiologi-

cal mechanisms that reduce pain intensity and muscle

spasms.41,42 Meanwhile, exercise therapy includes, in
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addition to hypoallergenic neurophysiological mechan-

isms, a shift by the patient toward self-control of the

situation by active coping, improving pain tolerance, func-

tion and locus of control.43–45

Moreover, the literature has shown that both therapies

can be applied not only to the orofacial region but also to

the cervical spine, particularly the upper cervical region,

reducing pain and improving the function of patients with

TMD.35,40 This improvement could be explained by the

neuroanatomical connection between the nociceptive

inputs that run from the first 3 spinal segments (C1–C3)

to the trigeminal–cervical caudal nuclei, where they con-

verge with the orofacial nociceptive afferents.46 The lit-

erature also suggests a biomechanical relationship between

TMJ movement and the position and movement of the

cervical spine.47,48

Therefore, neuromusculoskeletal physiotherapy is consid-

ered to play an important in patients with TMD, andwe should

no longer consider manual therapy and therapeutic exercise in

isolation. The current proposal is to apply manual therapy to

improve movement and modulate pain, creating a window of

opportunity to begin performing various therapeutic exercises

with the aim of increasing their effects and to engage patients

in their own treatment. Furthermore, if pain dominates the

patient condition, the therapist could mobilize further the

TMJ; even when the neck has not shown adverse signs or

symptoms, mobilization of the upper cervical spine could be

used to modulate pain.

Education and self-management in physical therapy

Various therapeutic educational alternatives to promote patient

self-management are commonly applied by physiotherapists.

Although, alone, they have not shown better outcomes than

other physical therapy interventions, such as manual therapy

or therapeutic exercise,47–52 results improve if combined with

education and self-improvement interventions,51,52 as

explained above.

The best education and self-management strategy for

patients with TMD has not yet been determined. However,

education based on a neuroscience approach, highlighting

the differences between pain and nociception, emphasizing

that the injured tissue is neither necessary nor sufficient to

perceive pain, and providing a list of contributing factors

that could perpetuate the symptomatology such as negative

thoughts, emotions, anxiety or scant physical activity, has

shown good results in pain relief, reducing psychosocial

factors and disability in patients with chronic

musculoskeletal pain.23 Thus, we propose to include this

approach within the neuromusculoskeletal physiotherapy

model.

Dry needling and acupuncture

Dry needling (DN) is defined as an

invasive procedure during which a thin filiform needle is

inserted directly, without injection of any substance, into

an active myofascial trigger point, with the condition of

provoking a local contraction response.53

In relation to patients with TMD, evidence has shown that

DN is useful for short-term reduction of pain and increas-

ing function in those patients diagnosed with myofascial

TMD.53–56

Acupuncture is often confused with DN; however,

acupuncture is applied at specific body sites known as

acupuncture points, and not just at myofascial trigger

points, with the aim of influencing the physiological func-

tions of the body.57 Although this therapeutic modality has

shown short-term benefits in terms of pain reduction in

patients with myogenic TMD, it has not shown good

results for improving range of motion in TMJ.58,59

Better effects are obtained by applying acupuncture in the

orofacial region itself than at standard acupuncture points far

from this region.60 According to Goddard et al,60 these

results might be explained by the implication of peripheral

opioid receptors blocking the local nociceptive input during

the therapeutic process. Likewise, when comparing DN

results with those of acupuncture, there are no differences

between them, even compared with placebo.58,59,61 In fact, it

has been shown that the superficial application of a needle

into the skin releases hypoalgesic substances such as seroto-

nin and opioids.62–66

In conclusion, it is likely that these neurophysiological

DN and acupuncture mechanisms are trigged by the skin

perforation, with the physiotherapist being able to choose

to prick deeply, superficially, near or far from the orofacial

region depending on the hypersensitivity of the patient

with TMD.

Odontology
The most common TMD treatments in dental practice after

its clinical diagnosis are nonspecific in nature and can be

prescribed and/or used by various professionals. Other

treatments are purely dental, and it is to these professionals

that this specific section is dedicated, particularly because

there is controversy about their usefulness. However, they
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are not the only part of the TMD treatment performed by

the dentist.

First, the diagnosis of the specific pathology is neces-

sary to determine whether the problem requires a dental

approach, as well as the objectives to aim for and which

instrumentation or treatment to use.

These disorders include a wide range of pathologies

that, even with some symptoms and signs in common, do

not necessarily share the same etiology, pathophysiology

or treatment.

Paraphrasing Fricton, “the most frequent cause of ther-

apeutic failure is a bad diagnosis.” For most authors, it is a

mistake to try to treat TMD as a single disease.67,68 No

less important is the acute or chronic nature of the TTM,

due to the implications of treatment that it entails.

Dental treatment is based mainly on the use of intraoral

orthopedic devices, which are called orthoses or occlusal

splints.

Intraoral orthopedic devices

In their various modalities, orthopedic intraoral devices are

commonly used,67,69,70 both in the treatment of most TMD

pathologies and for patients with bruxism.

Although many different devices are available, cur-

rently the most commonly used and those to which we

will refer are those for stabilization and anterior replace-

ment (full or partial coverage). However, we know little

from the literature their mechanism of action, the most

effective designs and materials, the indications for each

type and their adverse effects.

Various systematic reviews and meta-analyses have

shown no evidence of sufficient quality to answer any of

these questions. Most studies have not had a large enough

sample, have not proposed the same device design, have not

been followed up, have been performed under the heading of

general TMD (not for each specific pathology) and have not

met the minimum criteria of quality required. Even the

approaches used for the evaluation of the splints in the

various systematic reviews have not been uniform.67,68

Thus, the main conclusion from all the literature is the need

to perform further quality research.

Regarding stabilization splints, whose standard is the classic

Michigan splint, the literature has not been able to provide solid

evidence on its mechanism of action, nor on the characteristics

of splint, indications or adverse effects. Zhang et al,69 in a 2016

meta-analysis, had recommended its use for the treatment and

control of TMD in adults after finding reduced pain in patients

with TMD. Michigan splints are effective for reducing

limitations and moderating pain in patients with painful disc

displacement with reduction (DDwR). In another recent meta-

analysis, from 2017, Kuzmanovic et al.67 concluded that stabi-

lization splints are effective in reducing pain in the short term,

equaling other long-term therapeuticmodalities. Alajbeg et al.71

also reported an increase in oral quality of life in relation to the

use of these devices. It should be noted that in its guidelines, the

American Academy of Orofacial Pain (AAOP)68 recognizes

the success of these splints as a conservative treatment.

It is necessary to differentiate the role of stabilization

splints as a key treatment in some TMD pathologies from

their coadjuvant role in others,70,72 and as protection from

masticatory structures in cases of bruxism or occlusal

TMD sequelae.73 Generally, combined treatment with

other therapies obtains better results.

Traditionally, it has been recommended that their effect

is due to the ideal occlusion they provide (both in the

distribution of the occlusal contacts and in guides).

However, given that the TMD–occlusion relationship is

uncertain, this argument is controversial. A distracting

effect on TMJ has also been described, leading to a reduc-

tion in joint overload,72,74 as well as neuromuscular effects

due to the alteration of proprioceptive stimuli,72,75,76 the

placebo effect and central nervous system effects, as

shown by studies that evaluate their effect on psychologi-

cal aspects.70,76 In any case, the mechanism of action

continues to be a question.

Indications

Although it is discussed, stabilization splints are used in

joint pathology for the control of overload on structures

generated mainly by sleep bruxism. Thus, splints will be

indicated in cases of arthralgia, in cases of incipient symp-

tomatic DDwR and to control overload on the retrodiscal

tissue in cases of disc displacement without reduction

(DDwoR), with and without limitation of mouth opening

in patients with risk factors for degenerative processes

(hypoplasic condyles, hypermobility, sleep bruxism).68,75

Stabilization splints are likewise usually indicated for

patients with osteoarthritis associated or not with DDwoR,

to favor positive remodeling of the joint, reductions in

inflammation and condylar recorticalization, with its use

being positively associated with other treatments.72,77

In cases of systemic arthritis, Michigan splints are used

as co-adjuvants with typical medication to relieve arthral-

gia, to reduce overload and associated joint degeneration,

and they are also used in children with juvenile idiopathic

arthritis.78 The splints are also useful as adjuvants to
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control muscle pain associated with arthritis, as well as to

provide occlusal stability, decreasing the load on dentoper-

iodontal structures when secondary malocclusions appear.

In cases of patients with myofascial muscle pain,

splints can be used both as a pain treatment themselves

or as co-adjuvants of other treatments. Kuzmanovic67

found in his meta-analysis that patients with myogenic

TMD benefited significantly from treatment with occlusal

splints. However, van Grootel argues that, if it is possible

to control the clinical situation with other treatments, these

other treatments would be desirable to improve outcomes

in TMD patients.79

In patients with sleep bruxism, its etiology is funda-

mentally from central nervous system;80 therefore, the

discharge splints do not cure it. Splints are effective in

preventing the damage that overload generates on the

structures of the system, especially in terms of dental

protection.81

Contraindications

Splints should not be used in patients with morning inter-

mittent locking or in small symptomatic DDwoR that can

promote its progression or blockade. If their use is essen-

tial, it must be included in the consent document; however,

it should be remembered that asymptomatic DDwoR cases

(no pain, no blockage) do not require treatment. Splints are

also not indicated in patients with short-term DDwR for

whom recapturing is possible (an anterior replacement

splint will be indicated).75

The use of these devices in patients with apnea-hypop-

nea syndrome is controversial, given the relationship

between them (devices and apnea improvement) is not

yet clear,82–84 and episodes of apnea could worsen in

those patients for whom bruxism might act as a protective

factor.80,85

In children, the controversy over whether the devices

interfere with growth and the possibility of generating

orthopedic changes is not yet resolved. It is necessary to

weigh the treatment indications for rigid discharge splints

and, most importantly, replacement splints for their ortho-

pedic effect. Some authors, including the AAOP, defend

the indication of soft splints for children.68,78

Undesirable effects

It is essential that splints are made, adjusted and super-

vised by a dentist. It is important to periodically review the

splints to compensate for the changes that occur and to

closely assess the evolution of the patient. The AAOP

advises dentists to reevaluate the case if there has been

no response in 3 or 4 weeks and to assess other factors

involved.68

The most feared undesirable effect is occlusal change,

such as an anterior or posterior open bite, depending on

the device being used. The discharge plates must have full

coverage of the arch in which they are located and present

contacts of all opposing teeth to prevent the risk of dental

extrusions and occlusal changes. These effects are mini-

mized with periodic professional monitoring of the splint

adjustment and avoiding its use 24 hrs per day. Generally,

these adverse effects do not appear with only nocturnal

use. However, cases of occlusal change have been reported

in well-adjusted splints,73 related to a mandibular rotation

mechanism. Other adverse effects are psychological

dependence and, in terms of maintenance and oral habits

of the patient, caries and gingivitis.68

Confection and adjustment characteristics

The lack of homogeneity in the criteria of what comprises a

correct stabilization splint is a hindrance to obtaining quality

scientific evidence. Although the requirements for a stabili-

zation device are clear68— rigid acrylic material, flat without

traces, with canine or anterior guide, flat incisal shelf and in

the most unstable arcade — most of these requirements are

not met in studies that compare them with other treatments.

This controversy arises in all fields of confection and adjust-

ment. Thus, there is no agreement on whether occlusal traces

should be missing or not, the location of the anterior guide,

their thickness or whether they should be of rigid or soft

material.86–88 Several studies that have compared the effec-

tiveness of soft and hard splints have found a reduction in the

signs and symptoms of TMD with both types of splints,

giving greater credibility to the use of hard splints,89 espe-

cially in cases of bruxism;76 however, some authors argue

that soft splints are faster and are as effective in relieving

symptoms as hard splints.90

Time and duration

The use of a splint should be nocturnal or at most two-

thirds of the day to avoid occlusal changes. It is logical to

restrict its use to those periods in which there is greater

overload, which usually coincides with the night period. In

specific cases, such as recent DDwoR, its use can be

indicated all day but for limited periods of time. Some

studies report better results with 24 hr use, not considering

the high risk of occlusal changes.67 Regarding the period

during which extended use should be practiced, it would
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depend on the indication for the device. In cases of brux-

ism, discontinuous use has been shown to be more effec-

tive. In cases of degenerative processes, it is are

recommended to confirm usage based on imaging, stability

and favorable adaptation of the joint.

Anterior replacement devices

This type of device shows even less evidence than stabi-

lization splints. Anterior replacement devices, such as

anterior positioning appliance, are usually placed in the

upper arch for simplicity and comfort. It presents a barrier

that forces closure in an advanced position of the jaw such

that a correct condyle:disc ratio68,78 is obtained for those

joints in which the disc was previously displaced. Periodic

revisions are fundamental to control for the possible

appearance of later open bites.

Classically, use of anterior replacement devices was

recommended in cases of disc displacements to return to

its original position, using it during a period of 24 hrs and

later relocating it to the patient’s usual position. However

it was later reported that the disc replacement was not

achieved91 or was not stable, and that there was a risk of

significant posterior open bite. Really, on its capacity of

disc replacement, only stayed the name of the device.

Currently, its main indication is for morning jaw lock-

ing due to DDwR and intermittent blockade, but always

ensuring that the degree of displacement does not exceed

3–4 mm of protrusion. These devices reduce pain, prevent

blockage and sometimes soften the associated click.

Likewise, they are also used for short periods of time in

patients with newly emerging DDwoR to reduce the pain

generated in the retrodiscal tissue.68,75

Mandibular advancement devices, used for the treat-

ment of mild-moderate apnea-hypopnea syndrome, are not

the subject of this review.

Occlusion treatment: dental procedures

The relationship between TMD and occlusion continues to

be a controversial issue in dentistry, although this relation-

ship has been increasingly losing importance, especially

since the appearance of the biopsychosocial model and the

abandonment of the mechanistic model.92,93 Currently the

literature agrees that, although dental treatments related to

occlusion are necessary in patients with TMD, it is not a

treatment per se in their management.68

Along these lines, several authors75,94,95 have shown

that the prevalence of malocclusions is the same in popu-

lations with TMD and in the general population. No

occlusal characteristics are associated with risk of devel-

oping a TMD; some characteristics could even be more

consequences than causes.93,96 Asymmetry and mandibu-

lar retrognathia have also been associated with disc dis-

placements in rabbits.78

The stomatognathic system has a great ability to adapt

to changes, including occlusal changes. From the constant

eruption/dental change, the dental losses and their rehabi-

litations, the system adapts.75,97

The ability of these contacts to develop or aggravate

pathology is, therefore, related to a failure of the patient’s

adaptive system and the multiple factors that can diminish

this capacity, not only to the proprioceptive alteration

itself.

In experimental studies, it has thus been observed

that in healthy individuals, in the presence of experi-

mental interference (like a sudden alteration of the

occlusion or an iatrogenic alteration during a rehabili-

tation treatment) the electromyography activity of the

masseter decreases to prevent dental contact and

injury,98,99 whereas the population with myofascial

TMD maintains its behavior and does not present an

injury avoidance response.100 In addition, the impact of

these interferences on muscle pain and headache is

much greater in individuals with a high frequency of

parafunctions.101 Thus, there might be a deregulation

of the mechanisms underlying the masticatory system

and central nervous system rather than a peripheral

problem of occlusion.102 Patients with TMD are hyper-

vigilant and have a decreased ability to adapt to

change.

Currently, no evidence supports the treatment of TMD

through occlusal methods.96 It is of vital importance to

assess the possibility of TMD recurrence and its stability

before starting a definitive and irreversible treatment of the

occlusion for reasons not associated with the TMD.

Occlusal adjustment

If there is no proven causal relationship between maloc-

clusion and the appearance of TMD, there is no justifica-

tion for performing an irreversible occlusion procedure in

patients under the guise of a therapeutic purpose.93,103

Another issue is whether, once stabilized, an adjust-

ment is needed for the sake of greater masticatory efficacy

and a prevention of possible dental damage for a patient

with TMD who has had sequelae from the

occlusion.68,103,104
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Orthodontics

Regarding orthodontics, three possibilities can be pro-

posed according to their objectives.105 First, considering

the above-mentioned TMD-occlusion relationship, ortho-

dontics as a treatment for patients with TMD is not

justified.104

The second scenario contemplates that, once TMDs are

stabilized, orthodontic treatment can be considered to

improve masticatory efficacy or prevent dental or aesthetic

damage, but not to cure or prevent relapses. According to

Michelotti,94 it must be borne in mind that orthodontics in

patients with TMD who have already been treated varies

depending on the specific pathology within the TMD that

has been experienced, and we should look for the position

that provides greater stability.105 He also notes that ortho-

dontic treatments should be avoided in patients with TMD

who have severe pain until it is resolved. It is likely that

patients with previous pain are more likely to develop a

TMD or it is more likely to worsen.

Third, according to the AAOP, orthodontics in the

normal population “neither produces nor cures.”68,104,106

According to the Orofacial Pain: Prospective Evaluation

and Risk Assessment study, orthodontics was a slight risk

factor (odds ratio 1.4) for chronic TMD.107 It is convenient

to perform a TMD screening before beginning an ortho-

dontic treatment to identify those patients most likely to

develop painful TMDs (eg, high somatization scores,

patients with tightly packed teeth, short-faced patients,

patients with significant overbite, a history of other body

areas with pain, high frequency of parafunctions). Given

their capacity for adaptation is diminished, they are hyper-

vigilant and less tolerant of changes.

Finally, if TMD complications arise during orthodontic

treatment, it will be necessary to stop treatment and solve

these complications. According to some authors, it does not

appear that functional orthodontics, the use of elastics78,105,106

or of aligners can generate TMDs; however, this issue is still

controversial.

Surgery
With an uncertain etiology and a lack of understanding of

its pathophysiology, the surgical management of TMD is

one of the most controversial approaches in the field of

oral and maxillofacial surgery.

TMJ surgery is reserved for patients whose TMJ pain

and dysfunction are refractory to nonsurgical modalities

and when symptoms result in significant impairment.108

Arthrocentesis

Arthrocentesis is a safe and rapid procedure used to treat a

multitude of TMDs.109

An auriculotemporal block and infiltration to the areas

for joint penetration are completed using a local anes-

thetic. This technique includes the insertion of 2 needles

into the TMJ along the canthal-tragal line; the first is

placed into the upper joint compartment, and the second

anterior to the first to allow correct TMJ lavage.110 Once

the joint space is entered, it can be insufflated with

Ringer’s lactate solution. The lavage is performed by the

surgeon, using approximately 100 mL of fluid. At the

completion of the procedure, sodium hyaluronate has

been proposed as a therapeutic agent for the treatment of

TMJ disorders (Figure 1).111

Arthroscopy

In the late 1980s and 1990s, many studies on TMJ arthro-

scopy were published. This surgical technique consisted of

an arthroscopic sweep of the adhesions in the upper joint

compartment by a blunt trocar and lavage of the joint

space.112 The main advantage was that this procedure

could be performed in approximately 30 mins using a

single, safe puncture technique.

The TMJ is a synovial joint with two joint cavities

(upper and lower), with an intervening articular disc. The

volume of fluid in the upper and lower compartments is

important to understand. The volume of the normal upper

joint space is approximately 2 mL: however, it can

increase to as much as 6 mL with pathology. The lower

space volume is approximately 1 mL and can increase

to 2 mL.

Arthroscopy can be undertaken, with the patient receiv-

ing a local (usually in a single-puncture observation of the

joint) or general (most often in an operating room) anesthetic.

Figure 1 Arthrocentesis of Temporomandibular Joint.
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Lidocaine with epinephrine can be injected subcutaneously

for hemostasis at the puncture site. Ringer’s lactate solution

is then injected into the upper cavity of the joint, and a

puncture using the sharp trocar of a 1.9–2.3 mm arthroscope

should be made along the tragacanthal line, approximately

1 cm anterior to the midtragus.113

The blunt obturator is placed in the 2.7-mm cannula

and introduced anteriorly and superiorly along the path of

the 2 previously made needle punctures. When the blunt

obturator meets some resistance at the capsule, it is

removed, and the sharp obturator is used to penetrate the

superior joint space. After a pop into the intra-articular

space is felt, the obturator is then immediately removed to

prevent scuffing of the articular surfaces. By use of the

locked connections, Ringer’s lactate solution is introduced

into the joint space to confirm the position of the cannula.

When correctly placed, back pressure or pistoning should

be felt, along with forward movement of the mandible.

Once the capsule is changed, an 18-gauge needle is used

as a temporary outflow port while the arthroscope is inserted

and a careful examination around the superior space is con-

ducted. The diagnostic arthroscopic examination begins with

confirmation of proper entry into the joint, by identifying

landmarks in the posterior-superior joint space (Figure 2).

When the examination of the glenoid fossa is complete,

the arthroscope should be directed to explore the joint disc.

Disc mobility is observed by maintaining the arthroscope

in a lateral position. For anterior recess examination, the

condyle should be situated within the temporal fossa.

By measuring the length of the first trocar, the second

puncture point can be established. The second puncture is

performed at 90 degrees to the first. The surgeon should be

able to see the entrance of the second trocar in his field in

the anterior recess.

Lysis and lavage consist of the breakdown of adhesions

between articular surfaces rinsed with abundant serum and

then allowing the patients’ sleeping mandibular move-

ments to do the rest. The ability to suture the temporo-

mandibular joint disc to stabilize it in a more posterior

and/or lateral position is a valuable TMJ arthroscopic

technique.

Open surgical procedures

Multiple open surgical procedures have been described in

the literature for the management of TMJ disc

derangements.114 These include the following:

● Disc repositioning
● Discectomy
● Disc replacement
● TMJ prosthesis

A modified short endaural incision is made with an exten-

sion of 3 cm. The incision is placed within a preauricular

skin crease, which is located posterior to the superficial

temporal vessels and the auriculotemporal nerve. A sharp

dissection is then made with scissors from the tragal car-

tilage downward, approximately 12–15 mm to the subcu-

taneous tissue. Digital manipulation is performed in order

to identify the zygomatic arch and the condyle into the

fossa when the mandible is moved laterally.

At this level, on top of the zygomatic arch, 8 mm in

front of the tragal cartilage, a blunt dissection is made with

Dean scissors, perpendicular to the arch, carried to the

temporal muscle fascia, below the fat tissue. The dissec-

tion is continued anteriorly to expose the articular emi-

nence. When the lateral capsule is identified, the superior

joint space is insufflated with 2 mL of 1% lidocaine

1:100,000 epinephrine to hydraulically offset the disc

inferiorly. The lateral capsular attachments are incised

superficially with a #15 blade 45 degrees from an inferior

to a superior aspect. A freer elevator is used to enter the

superior joint space superficially. Care must be taken not

to damage the posterior attachment of the disc while dis-

secting the capsule.Figure 2 TMJ arthroscopy, superior space.
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The capsule can be reapproximated and closed with

interrupted 4/0 sutures. The deeper tissues that lie over the

capsule are also closed with interrupted 4/0 sutures.

Closure of an endaural incision begins by suturing the

corners of the tragal portion of the incision with inter-

rupted 5/0 sutures.

Disc repositioning

The disc is then inspected for deformities or perforations.

Disc mobility is evaluated by applying traction with for-

ceps. Disc repositioning is performed following wedge

resection of the pathologic posterior attachment by poster-

ior and lateral sutures.115

Some authors have had success with the use of mini

anchors (titanium condylar implants) for better stabiliza-

tion of the disc in a more physiologic position.116 The mini

anchor, which is a metal insert with a suture attached to it,

is placed in the posterolateral portion of condylar head.

The suture is then used to secure the lateral and posterior

of the disc to the condylar head (Figure 3).

Discectomy

If a deformed disc is determined to be unsalvageable, a

discectomy is considered. Discectomy is indicated in sev-

eral situations:

● Irreparable disc perforation
● Severe displacement
● Complete loss of elasticity and deformation of the

disc
● Persistent pain and TMJ dysfunction even after disc

repositioning

Partial and total discectomy have been described in the

literature.117 The condyle can be conservatively recon-

toured to remove any irregularities or osteophytes. After

a discectomy, some masticatory muscle and joint tender-

ness can be expected for a variable period from several

weeks to months. Postdiscectomy physical therapy is

essential because the therapy helps the patient reestablish

an adequate range of motion, among other benefits.

Disc replacement

Many arthroplasty procedures were developed to reshape

and reposition the displaced or deformed disc or to remove

and replace the disc with some type of disc substitute

material as a temporary (Silastic, Michigan Medical

Corporation, Santa Barbara, CA, USA) or permanent (der-

mis, cartilage, fascia, temporalis) replacement (Figure 4).

Over the years, numerous alloplastic implants and

autogenous materials have been used for disc replacement;

however, foreign body reactions have been reported, and

no ideal material has yet been identified.118

The exact advantages of autogenous tissues for disc

replacement are not clear, and donor site morbidity and

difficulties in anchoring any graft material to remaining

tissues (retrodiscal tissue remnants, lateral pterygoid mus-

cle attachments or the lateral pole of the condylar head)

continue to be problematic technical concerns for

surgeons.

Animal studies have suggested that autogenous graft

placement alter discectomy is beneficial.

TMJ prosthesis

The primary goal of alloplastic total TMJ replacement

(Figure 5) is the long-term restoration of mandibular

Figure 3 Temporomandibular joint disk repositioning with Mitek anchor.

Figure 4 Intraoperative view of the temporomandibular joint showing a dermis

interposition graft after diskectomy.
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function and form.119 The TMJ is essential to the functions

of mastication, speech, airway support and deglutition.

TMJ reconstruction is indicated as management of the

following conditions:119

● Inflammatory arthritis involving the TMJ not respon-

sive to other modalities of treatment.
● Fibrosis/ankyloses not responsive to other modalities

of treatment.

● Failed tissue grafts or alloplastic joint reconstruction.
● Loss of vertical mandibular height and/or occlusal

relationship attributable to bony resorption, trauma,

developmental abnormalities or pathologic lesions.

Reflections and conclusions
We have a wide range of tools to treat patients with TMD.

However, there are still too many failures with the evolu-

tion of more complex patients. Perhaps one of the reasons

for these failures is a lack of awareness on the part of

patients and the professionals themselves of all the ther-

apeutic possibilities currently available. Following this

assumption, we must consider that patient access to the

therapies is not being allowed; thus, many patients could

be underevaluated and undertreated.

On the other hand, even when patients and professionals

know of the treatments available, as well as their effects and

their correct application, the clinical reality suggests that, in

the clear majority of cases, these treatments were being

applied in a very unstructured and independent way. Along

these lines, true units specialized in the approach to these

patients would be ideal. To date, however, the clinical research

on multidisciplinary interventions for patients with TMJ is

limited, which makes it difficult for them to be translated to

clinical practice, although there have been hopeful results.120

In the few cases in which these specialized units exist, the

treatments are applied independently in time; that is, each

professional applies their own techniques, often without con-

sidering the other treatment professionals, and also without

performing the treatment simultaneously.

Meanwhile, the multimodal and multidisciplinary

approach refers to the simultaneous and coordinated

Figure 5 Intraoperative view of TMJ prothesis.

Figure 6 Multidisciplinary approach for TMD. Patient-centered care.
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application of these approaches, which has been shown to

be more effective than their use separately in other patients

with musculoskeletal disorders.121–124 To achieve a multi-

disciplinary approach, 2 aspects are necessary: First, the

lack of literature means further pragmatic clinical trials are

required in which the benefits of multimodal management

of these patients can be shown, as has already been done

for other patients with chronic disorders (references). Only

then will it be possible to address the second aspect, which

is to develop clinics in which multiple professions are

involved in a coordinated and effective way, considering

together the various approaches as fundamental to improv-

ing the outcomes of these patients (Figure 6).
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