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Abstract

Temporomandibular disorders (TMD) is a collective term for a group of musculoskeletal conditions involving
pain and/or dysfunction in the masticatory muscles, temporomandibular joints (TMJ) and associated
structures. It is the most common type of non-odontogenic orofacial pain and patients can present with pain
affecting the face/head, TMJ and/or teeth, limitations in jaw movement and sounds in the TMJ during jaw
movements. Comorbid painful and non-painful conditions are also common among individuals with TMD.
The diagnosis of TMD have significantly improved over time with the recent Diagnostic Criteria for TMD
(DC/TMD) being reliable and valid for most common diagnoses, and an efficient way to communicate in
multidisciplinary settings. This classification covers 12 most common TMD, including painful (myalgia,
arthralgia and headache attributed to TMD) as well as the non-painful (disc displacements, degenerative
joint disease and subluxation) TMD diagnoses. Recent studies have demonstrated that the pathophysiology
of common painful TMD is biopsychosocial and multifactorial, where no one factor is responsible for its
development.

Importantly, research has suggested different predisposing, initiating and perpetuating factors, including
both peripheral and central mechanisms. This is an active field of investigation and future studies will not
only seek to clarify specific causal pathways but translate this knowledge into mechanism-directed diagnosis
and treatment. In accordance with this complex aetiology, current evidence supports primarily conservative
multidisciplinary treatment including self-management strategies, behavioural therapy, physical therapy and
pharmacotherapy. The aim of this review is to present an overview of most recent developments in aetiology,
pathophysiology, diagnosis and management of TMD.
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Introduction:

Temporomandibular disorders (TMD) is a collective
term for a group of musculoskeletal conditions involving

pain and/or dysfunction in the masticatory muscles,
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temporomandibular joints (TMJ) and associated
structures. Temporomandibular disorders (TMD) are
characterized by craniofacial pain involving the joint,
masticatory muscles, or muscle innervations of the head
and neck'. TMD is a major cause of non-dental pain in
the orofacial region. Up to 70% of TMD patients suffer
from pathology or malpositioning of the TMIJ disc,

termed “internal derangement” (ID).



Indian Journal of Public Health Research & Development, October-December 2021, Vol. 12, No. 4 425

Incidence of TMD:

Population-based studies show that TMD affects
10% to 15% of adults, but only 5% seek treatment>.
A large multisite prospective cohort study in the USA
(OPPERA study) estimated that each year 4% of
TMD-free adults aged 18—44 years develop clinically
confirmed first-onset painful TMD, and that annual
incidence increases with age (18-25 years = 2.5%; 25—
34 years = 3.7% and 3544 years = 4.5%)*. Some studies
also indicate the percentage of population affected by
temporomandibular disorders (TMD) to be as high as
56% to 87.7% of the world population >°. The incidence
of TMD peaks from 20 to 40 years of age and symptoms
occur disproportionately between the sexes, TMD is
twice as common in women than in men and carries a

significant financial burden from loss of work”,®.
Etiology and predisposing factors for TMD:

Factors predisposing to the development of TMD can
be systemic, psychological (personality and behavior),
and structural (malocclusion and other types of occlusal
discrepancies, joint laxity, and others)*!?. The etiology
of TMD is multifactorial and can also include biologic,
environmental, social, emotional, and cognitive triggers.
Factors consistently associated with TMD include other
pain conditions (e.g., chronic headaches), fibromyalgia,
autoimmune disorders, sleep apnea, and psychiatric
illness. A prospective cohort study with more than
6,000 participants showed a twofold increase in TMD in
persons with depression (rate ratio =2.1; 95% confidence
interval, 1.5 to 3; P <.001) and a 1.8-fold increase in
myofascial pain in persons with anxiety (rate ratio = 1.8;
95% confidence interval, 1.2 to 2.6; P <.001).5 Smoking
is associated with an increased risk of TMD in females

younger than 30 years'!.

TMD is categorized as intra-articular (within the
joint) or extra-articular (involving the surrounding
musculature)!?.  Musculoskeletal conditions are the
most common cause of TMD, accounting for at least

50% of cases!'314.

Diagnosis of TMD:

The diagnosis of TMD is based largely on history
and physical examination findings. The symptoms of
TMD are often associated with jaw movement (e.g.,
opening and closing the mouth, chewing) and pain in
the pre-auricular, masseter, or temple region. Another
source of orofacial pain should be suspected if pain is not
affected by jaw movement. Adventitious sounds of the
jaw (e.g., clicking, popping, grating, crepitus) may occur
with TMD, but also occur in up to 50% of asymptomatic
patients.] A large retrospective study (n = 4,528) con-
ducted by a single examiner over 25 years noted that
the most common presenting signs and symptoms were
facial pain (96%), ear discomfort (82%), headache
(79%), and jaw discomfort or dysfunction (75%)"°.

A variety of diseases affects the TMJ and includes
the following:

1) Congenital and developmental malformations of

mandible and cranial bones

2) Acquired disorders including neoplasia and

fractures, dislocation, ankylosis and disc displacement

3) Inflammatory diseases that produce synovitis

and capsulitis
4) A wide variety of arthritis
5) Various post treatment conditions

6) Habits related to stress such as clenching,

bruxism.

According to some studies, the occlusal factors are
of minor etiological importance for pain and functional
disorders in the masticatory system, but the role of

occlusion in the etiology of TMD is still controversial ‘%17,

Malocclusion and TMJ disorders are 2 separate
entities, but both are quite prevalent in different groups
of population. As the function of TMJ is directly related
to the mandibular movements as guided by occlusion,
researchers from every part of the world have been

trying to find the association between malocclusion and
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TMIJ disorders. Some investigators have stated that joint
sounds are related to orthodontic malocclusions, but a

final conclusion has not been reached'®:1°.

The role of malocclusion as a potential risk factor for
development TMDs has been progressively disproved in
the past?’. As a consequence, all treatment modalities
and plans to correct malocclusions and/or to achieve
ideal functional occlusion are not reliable treatment

option for TMD management?!->2,

The currently available literature suggests that
the orthodontic treatment does not provide any further
advantages in management/prevention of TMD?3%,
Hence, Orthodontic treatment cannot be considered to

neither decrease nor increase the risk for TMD?4,

Several studies in spite of being longitudinal gave
heterogeneous results, since they failed in defining TMD
management as their primary treatment goal and include
uninform sample with diverse forms of malocclusion

and age groups including older individuals®>.

Even the studies using modern and sophisticated

diagnostic tools such as magnetic resonance
imaging(MRI) and long-term follow-up studies have
failed to resolve the controversy concerning Orthodontic
treatment-TMD correlation. The focus of etiological
factors of temporomandibular disorders TMD has

progressively shifted from physical to central factors®®.

Based on such an ongoing paradigm change, a
much-diminished role is assigned to the features of
natural dental occlusion as risk factors for TMD, in favor
to central factors (ie, psychological and psychosocial

factors, pain sensitivity, genetic determinants)?>’.

Clinical Management:

An analysis of current non-invasive, minimally
invasive, and fully invasive management options now
follows. The ultimate goals of the presented modalities
areto: 1) increase mandibularrange of motion, 2) decrease
joint and masticatory muscle pain and inflammation, and

3) prevent further degenerative change in articulating

tissues, including direct or indirect joint damage.?®
Non-Invasive:

The non-invasive modalities implemented most
commonly include physical therapy, occlusal splints
and/or adjustments, and pharmacologics. Beginning
first with physical therapy, electrophysical modalities
and manual/exercise techniques are used to relieve
pain in the joint and masticatory muscles, and
improve range of motion.?’ Electrophysical modalities
include transcutaneous electric nerve stimulation
(TENS), ultrasound, and laser.® Such modalities are
implemented to reduce inflammation, increase local
blood flow, and promote muscle relaxation.28 Current
research does not point to any significant decrease in
pain in electrophysically treated patients. In fact, one
study of 23 bruxists showed a significant increase in
range of motion and a decrease in muscular activity
with muscular awareness relaxation training over the
TENS treatment group.®! Furthermore, these techniques
offer the potential to “re-teach” and rehabilitate the
musculature. This observation is especially noted in

patients exhibiting stress-related habits.

Also non-invasive, occlusal splints and occlusal
adjustments work to establish balance in the occlusion
and TMJs. The occlusion, or bite position, is a third and
important element in the joint system and is the element
often addressed by general dentists. The ultimate goal
of splints and adjustments is to minimize pain in the
joint and masticatory muscles by establishing stability.
Furthermore, as reviewed by Ingawale and Goswami,*
splints may be used to control bruxism, which has been
associated with tooth attrition, malocclusion, myofacial
pain, and masticatory muscle strain, fatigue, and fibrosis.
Occlusal splints and adjustments may be suggested to
reestablish balance in the joint system, but the long-term

effectiveness of this therapy remains controversial.*

Regarding pharmacologic agents, commonly

prescribed non-steroidal anti-inflammatory  drugs
(NSAIDs) offer advantages in reducing inflammation.
Research, however, is needed to exploit long-term use

and to identify whether the advantages in management
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of pain and inflammation outweigh the negative side
effects.’3 Muscle relaxants may also be prescribed for
treatment of muscle pain and/or spasm.** However,
studies have failed to demonstrate that muscle relaxants
are any more effective in pain relief than NSAIDs. To
improve their benefit, muscle relaxants are often used in
combination with NSAIDs.

Minimally Invasive:

Minimally invasive modalities for management
of TMD

and corticosteroid

symptoms include sodium hyaluronate

injections, arthrocentesis, and
arthroscopy. With research indicating both regenerative
and degenerative responses to such injections, their use
remains controversial.>* The pathophysiology of the
disease indicates there may be more significant potential
for these injections in early stages of degeneration
when inflammation first begins to exacerbate tissue

catabolism.3?

Similar to intra-articular injections, arthrocentesis
and arthroscopic surgery are minimally invasive
techniques requiring entrance into the joint capsule to
lubricate articulating surfaces and reduce inflammation.
During arthrocentesis, a sterile needle is used to drain
fluid from the joint.3® After draining, the joint is flushed
of debris and inflammatory cytokines using a sterile

solution.3®

While arthroscopic surgery and arthrocentesis
may be used to lubricate joint surfaces and reduce
inflammation, further research is needed to identify
long-term advantages especially in the absence of disc

repositioning or replacement.’’- 3
Invasive:

For the 5% of TMD patients whose nonsurgical
methods fail, open joint surgery may be necessary
to restore mandibular motion and mitigate orofacial
pain.*® Most commonly, open joint surgery may
include discectomy, reshaping or reconstruction of the
articulating surfaces, and implantation of autologous

or alloplastic materials.*’ Total joint replacement, the

most invasive option, may become necessary when joint
degeneration and pain exceed the potentials of the less
invasive surgical methods. Condylar replacements in
clinical use include autologous costochondral grafts,
but autologous full joint replacements are not currently

available.

Conclusion

To address the mechanically demanding and
biochemically active environment of the TMIJ, tissue
engineering is emerging as a suitable option for replacing
diseased,displaced,ordegeneratedtissues. Characterizing
the biochemical and biomechanical properties of the
joint structures, including the condyle, TMJ disc,
superior articulating surface, and disc attachments, in
both healthy and diseased cases, continues to facilitate
the development and validation of tissue engineering
strategies. Simultaneously, characterization efforts are
aiding researchers and clinicians in developing their
understanding of TMD etiology and progression. Thus
far, native tissue characterization studies have identified
distinct differences between the biochemical and
biomechanical properties of the TMJ disc and condyle,
thus calling for concurrent, yet independent, tissue
engineering strategies. With refined design objectives
and validation metrics, and with a growing awareness of
TMD as a pathology in need of clinical action, it can be
expected that tissue engineering for both the mandibular
condyle and TMJ disc will progress significantly over

the next decade.
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