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Abstract: Management of Temporomandibular Joint Disorder (TMD) is organized into two
separate phases. The conservative phase prioritizes non-invasive, reversible methods, including
lifestyle modifications, physical therapy, pharmacotherapy, splint treatment, and stress
management, all aimed at alleviating symptoms and enhancing jaw function. The second step
explores invasive or surgical procedures if conservative approaches are inadequate. The
techniques enumerated in phase two comprise arthrocentesis, arthroscopy, open-joint surgery,
and orthodontic or dental operations. The choice of treatment is contingent upon the severity of
TMD and its underlying variables, underscoring the necessity of personalized care under the
supervision of healthcare professionals. This page is a significant resource for doctors,
researchers, and patients pursuing better techniques for TMD therapy.
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Introduction

The term ‘temporomandibular disorders' (TMDs) is a
collective term embracing several clinical problems that involve
the temporomandibular joints (TMJs) and associated structures,
like muscles. Symptoms frequently linked with TMD are pain in
the TMJ and/or in the masticatory muscles; pain in the cervical
region; TMJ noise, like clicking; limitation of mouth opening and
mandibular movements; and otologic complaints, such as an
earache, tinnitus, vertigo, ear fullness, and hearing loss/impairment
(Palmer & Durham, 2021). The prevalence of TMDs in the general
population ranges from 2% to 15%, with a slight female
predominance. The highest incidence of TMD is in adults aged 20—
40 and is found infrequently in the paediatric population (Global
burden of temporomandibular disorder, 2019).

The causes of TMD are multifactorial, which include
trauma, iatrogenic, systemic, occlusal and psychological factors
such as somatisation, depression, psychological stress and anxiety;
parafunctional habits such as clenching or grinding of the teeth;
malocclusion; and dentition status of the subject (Chisnoiu et al.,
2015). TMDs are considered progressive, with early symptoms
potentially leading to severe impairment in TMJ function if
neglected (Kapos et al., 2020). Predisposing factors like stress,
anxiety, depression, and parafunctional habits contribute to the
development and progression of TMD. (Karibe et al., 2015; Yadav
et al., 2020)

A concise overview on TMJ anatomy

The temporomandibular joint (TMJ) stands as one of the
most intricate joints within the human body due to the interaction
between the mandibular condyle and the mandibular fossa of the
temporal bone. This joint facilitates both hinging and gliding
movements, categorising it as a ginglymo-arthroidal joint. This
This is an open access article under the CC BY-NC license
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complexity arises from the interplay of bony surfaces, the articular
disc, ligaments, the capsule, and associated muscles (Bordoni &
Varacallo, 2023; Okeson, 2019).

The articular disc, a non-ossified structure, mediates the
interaction between the mandibular condyle and the temporal bone.
It is attached to the capsule, the articular eminence, and the
condyle. Ligaments play a vital role in stabilising the TMJ,
including collateral (discal) ligaments, capsular ligaments,
temporomandibular (TM) ligaments, and accessory ligaments.
Muscles of mastication, such as the masseter, temporalis, medial
pterygoid, lateral pterygoid, and digastricus, facilitate the various
functional movements of the jaw, such as depression, elevation,
protrusion, lateral excursive movements, and retraction (Okeson,
2019; David & Elavarasi, 2016).

Avrterial supply involves the maxillary artery, superficial
temporal artery, and inferior alveolar artery, while venous drainage
occurs through specific veins. Biomechanics involves two systems
in the TMJ the condyle-disc complex for rotation and translation.
The mandibular condyle moves in relation to the disc's lower
surface when the joint rotates. During translation, the condyle and
the disc slide together as a condyle-disc complex along the
articular eminence (David & Elavarasi, 2016). Understanding this
dynamic of TMJ movement is essential for diagnosing and
managing TMDs.

Diagnosis and management of TMD

In 2014 the International RDC/TMD consortium put
forward the new version of the revised clinical examination
protocol titled “Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD)" (Rongo et al., 2021). The DC/TMD consists
of two axes and their respective instruments: Axis | for physical
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diagnoses and Axis Il for assessment of psychosocial status and
pain-related disability. The DC/TMD is validated for several
diagnoses based on a standardised assessment protocol including
history and clinical examination. A diagnostic algorithm utilising
both history and clinical data permits very high sensitivity and
specificity for some TMD subgroups and consequently excellent
diagnostic accuracy for TMD in adults.

The treatment method for TMD is divided into two primary
phases to address its various presentations. This chapter examines
Phase 1 (conservative-reversible) and Phase 2 (invasive-non-
reversible), outlining both non-dental and dental therapies in each
phase.

Phase 1: Conservative (Reversible) phase

Phase 1 is distinguished by the implementation of cautious
management strategies, in which all actions are intentionally
planned to be capable of being reversed. This phase includes
several non-dental approaches, such as self-care, medication
therapy, physical therapy, and psychotherapy. It also includes
dental treatments like splint therapy and arthrocentesis. In Phase 1,
the focus is on implementing adaptable and reversible methods to
effectively address TMJ problems while minimising long- lasting
alterations.

Non-Dental Interventions

Phase 1 of the treatment plan emphasises the importance of
self-management, which includes educating the patient and
implementing a wide range of skills and activities to improve
efficacy. This includes lifestyle modifications, stress reduction
measures, and at-home exercises, all of which contribute to
improved jaw function and alleviation of discomfort. Essential
self-management activities encompass self-exercise, the use of heat
modalities, conscious prevention of strain or overuse during
activities such as chewing or yawning, the restoration of normal
chewing patterns, self-massage techniques, and the successful
regulation of parafunctional behaviours (Beecroft et al., 2019).

In addition, patients are advised to follow particular habits
to ensure optimal jaw health, such as maintaining a gap between
their teeth when not wearing a splint to facilitate adequate
relaxation for the jaw joint and muscles. The optimal resting
position is maintaining a tiny gap between the teeth while keeping
the lips gently closed. Reminders, such as strategically placed red
dots in frequently observed areas, can strengthen this behaviour.
Patients should refrain from engaging in activities such as nail
biting or chewing gum, avoid putting excessive strain on the neck
and shoulders by maintaining correct posture, and contemplate
consuming a soft diet while experiencing severe symptoms of
temporomandibular joint disorder (TMD) (Wieckiewicz et al.,
2015).

Additional suggestions involve resuming regular eating
patterns as pain subsides, as refraining from normal chewing may
not offer lasting alleviation and could affect the fitness of the jaw
muscles. Patients are recommended to avoid consuming caffeine
and smoking, as these stimulants might worsen pain and intensify
muscle exhaustion. If experiencing severe pain, it is recommended
to use medications as instructed on the packaging and for a limited
period. It is recommended to engage in relaxation techniques, such
as breathing exercises and mindfulness activities, to promote
overall well-being. In addition, patients might include prescribed
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physiotherapy activities to enhance the management of TMD
symptoms.

Pharmacotherapy: This section explores pharmaceutical
therapies specifically developed to treat symptoms associated with
temporomandibular disorders (TMD) and includes a variety of
drugs customised to meet the unique needs of each patient. The
conversation  encompasses  nonsteroidal  anti-inflammatory
medications (NSAIDs), muscle relaxants, and analgesics,
highlighting the significance of an individualised approach
(Ouanounou et al., 2017).

The application of topical drugs for localised comfort, such
as topical anaesthetics for numbing specific areas and topical
analgesic ointments for tailored pain management. These topical
solutions enhance the TMD treatment by providing patients with
extra options to alleviate discomfort in specific areas (Ouanounou
etal., 2017).

Analgesic medicines are essential for reducing pain
associated with TMJ disorders and can be obtained without a
prescription or as more potent pain relievers prescribed by a
doctor. The selection of analgesics is determined by the severity
and characteristics of the pain, considering the individual's medical
background (Ouanounou et al., 2017). Injectable analgesics offer
prompt pain relief, similar to their oral counterparts. Administered
intravenously, they provide an immediate response, making them
appropriate for individuals who have difficulties absorbing oral
medications or who have a particular preference for injectable
formulations (Ouanounou et al., 2017; Lynch, 2001).

Nonsteroidal anti-inflammatory medications (NSAIDs) are
frequently used to treat inflammation and alleviate pain in
individuals with temporomandibular joint disorder (TMD). These
oral drugs effectively alleviate both pain and swelling, leading to
an overall increase in comfort (Ouanounou et al., 2017).

Oral steroids may be prescribed in some instances to
alleviate  inflammation  and  alleviate ~ symptoms  of
temporomandibular joint disorder (TMD). Healthcare providers
closely supervise the use of these medications based on the
intensity and length of inflammation (Ouanounou et al., 2017).
Injectable steroids are used to control inflammation in people with
temporomandibular disorders (TMD) by administering them
directly to the afflicted area, such as the temporomandibular joint.
The dosage and frequency of administration are meticulously
evaluated to maximise therapeutic advantages (Dammling et al.,
2021).

Muscle relaxants are prescribed to relieve muscle tension
and spasms caused by temporomandibular disorders. They help
enhance jaw function and minimise discomfort by inducing muscle
relaxation (Ouanounou et al., 2017).

Anxiolytic drugs may be used to treat the anxiety or stress-
related factors that contribute to symptoms of temporomandibular
disorder (TMD). Anxiolytics have a beneficial effect on the
overall treatment of temporomandibular disorders by encouraging r
elaxation (Guaiana & Barbui, 2016). Anticonvulsants are mostly
utilised to regulate seizures, although they can also be used in
specific instances to alleviate neuropathic pain related to TMD. Th
eir neuromodulator properties can help alleviate pain in some
patient situations (Guaiana & Barbui, 2016; Lynch, 2001).
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Botox, also known as botulinum toxin, is commonly used
to treat symptoms of TMD by inducing temporary paralysis in
specific muscles. This treatment mitigates muscular spasms,
diminishes the intensity of jaw clenching or grinding, and aids in
the prevention of additional joint damage. The administration of
Botox is customised to address the patient's particular muscular
involvement and symptoms (Ataran et al., 2017).

Injectable hyaluronic acid may be suggested to improve
joint  lubrication and decrease friction  within  the
temporomandibular joint. This focused strategy enhances joint
mobility and effectively alleviates symptoms associated with joint
dysfunction (Manfredini et al., 2010).

By adopting a holistic strategy, healthcare practitioners can
take into account a wide range of pharmacotherapeutic choices.
This allows them to choose the most suitable form and drug to
effectively treat the specific characteristics of each patient's
temporomandibular disorder.

Physiotherapy

Physiotherapy is an essential component of Phase 1, and it
utilises a range of physical therapy techniques to improve jaw
movement, strengthen supporting muscles, and enhance overall
posture. These home exercises are crucial for effectively managing
TMJ problems.

Home Physiotherapy: Home Physiotherapy provides
customised exercises specifically designed for individuals to
actively participate in their own care. These exercises aim to
enhance jaw functionality and relieve symptoms of
temporomandibular disease in a self-directed environment.
Thermotherapy refers to the deliberate use of heat on certain
regions of the body to increase blood circulation, relieve muscle
tightness, and promote the flexibility of tissues. This approach
enhances the overall efficacy of physiotherapeutic activities.
‘Coolant therapy' refers to the use of cold therapy to effectively
manage pain, diminish swelling, and have a comforting impact on
the jaw and the tissues surrounding it. This enhances the
effectiveness of activities and facilitates comfort during the
rehabilitation process. Soft tissue mobilisation refers to a set of
techniques used to manipulate and mobilise soft tissues in order to
alleviate muscle tension and improve flexibility. Soft tissue
mobilisation plays a crucial role in enhancing overall jaw health.
Passive muscle stretching refers to the performance of gentle
stretching exercises with the help of another person. These
exercises aim to target specific muscles in order to enhance
flexibility and relieve stress. Passive muscular stretching improves
jaw function. Assisted muscular stretching refers to the practice of
engaging in guided stretching exercises under the supervision of a
trained professional. The purpose of this practice is to enhance
muscular flexibility and alleviate stiffness. This approach
guarantees the correct methodology and optimises the advantages
of stretching in the management of temporomandibular
dysfunction (Macias-Hernandez et al., 2022).

On-site consultations with a certified physiotherapist,
including tailored exercises and treatments designed to target
particular  symptoms of temporomandibular  dysfunction.
Ultrasounds involve the application of ultrasound waves to
promote healing, decrease inflammation, and improve the efficacy
of physiotherapy activities (Maranini et al., 2022). TENS
(Transcutaneous Electrical Nerve Stimulation) refers to the
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application of low-voltage electrical currents to relieve pain,
activate muscles, and enhance overall jaw functionality (Shanavas
et al., 2014). Laser therapy involves the use of laser light to
promote tissue healing, decrease inflammation, and relieve
discomfort related to temporomandibular disorders (Ahmad et al.,
2021). Deep tissue release involves applying focused pressure to
alleviate tension in deep muscles, which helps enhance jaw
function (Kué¢ et al., 2020). Blade-assisted tissue mobilisation
involves utilising specialised instruments to mobilise and
manipulate soft tissues, specifically targeting muscle tension to
promote optimal jaw health (Ku¢ et al., 2020).

Taping refers to the process of applying therapeutic tape to
give support, alleviate muscle strain, and improve the efficacy of
physiotherapeutic therapies (Cupler et al., 2020). Joint Distraction:
Utilising methods to delicately separate the surfaces of a joint,
hence enhancing joint mobility and alleviating compression on the
temporomandibular joint. Acupuncture is the insertion of slender
needles into precise locations to activate nerves, muscles, and
connective tissues, resulting in pain alleviation and enhanced
overall health (Vicente-Barrero et al., 2012). Execution of
physiotherapy management techniques in accordance with NHS
recommendations, encompassing the utilisation of exercises such
as chin tucks, relaxed jaw exercises, goldfish exercises,
unsupported goldfish exercises, and stabilisation exercises. The
purpose of these exercises is to enhance jaw mobility, induce calm,
and improve muscle strength (Weden et al., 2022). This holistic
approach to physiotherapy prioritises the integration of home-
based exercises and expert interventions to successfully manage
temporomandibular dysfunction symptoms.

Psychotherapy

Psychotherapy plays a vital role in Phase 1 by
acknowledging the substantial influence of psychological variables
on symptoms of temporomandibular dysfunction (TMD). This
section examines the function of psychotherapy therapies,
including cognitive-behavioural therapy (CBT) and relaxation
techniques, in dealing with the psychological elements of
temporomandibular disorder (TMD).

Individuals who are experiencing elevated levels of anxiety
may find psychotherapy approaches advantageous in treating
symptoms of temporomandibular disorder (TMD). Methods such
as cognitive restructuring and stress management are specifically
designed to target anxiety-related variables that contribute to
discomfort in the jaw (Namvar et al., 2021). Sleep disruptions
frequently coincide with symptoms of TMD. Psychotherapy,
namely the use of relaxation techniques and education on sleep
hygiene, is essential in enhancing the quality of sleep for those
with sleep problems associated with TMD.

Depression can affect how patients  with
temporomandibular disorder (TMD) perceive and experience pain
(Namvar et al., 2021). Psychotherapeutic therapies, such as
cognitive behavioural therapy (CBT), aim to target depression
symptoms by providing coping mechanisms and fostering a
positive mentality to enhance overall well-being (Song & Yap,
2018). The biopsychosocial model of pain acknowledges the
interaction between biological, psychological, and social elements
in the perception of pain. Within the realm of TMD management,
the use of psychotherapy aids in the overall and holistic treatment
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by effectively recognising and resolving the various complex
elements involved.

This comprehensive study emphasises the vital significance
of psychotherapy for managing the physical and psychological
aspects of temporomandibular problems. Psychotherapeutic
therapies are crucial in enhancing overall well-being and
effectively managing symptoms of anxiety, sleep difficulties,
depression, and temporomandibular disorder (TMD). These
interventions involve implementing customised techniques and
embracing the biopsychosocial paradigm.

Dental Interventions

Splint therapy is an essential part of Phase 1, which aims to
relieve tension on the temporomandibular joint (TMJ) by
employing occlusal appliances to redistribute pressures. This
section explores several categories of splints and their unique
indications (Srivastava et al., 2013).

Stabilisation splints are used to treat parafunctional habits
and excessive muscle activity. These splints mitigate excessive
stresses on the temporomandibular joint (TMJ) by establishing a
secure occlusal platform, particularly during activities like
clenching or grinding. Michigan splints are designed to promote
muscular relaxation, specifically for individuals who are dealing
with muscle tension and related symptoms of temporomandibular
dysfunction. These splints are specifically engineered to encourage
a harmonious and tension-free alignment of the jaw. Anterior
repositioning splints are specifically designed to target problems
associated with the disc-condyle complex. Their goal is to enhance
the interaction between the disc and condyle, leading to enhanced
joint function and decreased discomfort.

Anterior bite planes are used to relieve myofascial pain by
adjusting the jaw and reducing muscular strain. These splints assist
in alleviating discomfort and enhancing jaw functionality. Posterior
bite planes are used when there is a significant reduction in vertical
dimension or when there is disc derangement. They assist in
stabilising the occlusion and addressing related TMJ problems.

Pivoting appliances are specifically tailored for individuals
suffering from osteoarthritis. They adapt to alterations in joint form
and function, offering assistance and enhancing overall jaw
movement. Athletes, people with bruxism, and individuals with
sensitive teeth are advised to use soft, resilient splints. These
splints provide a defensive shield, absorbing forces and averting
harm caused by clenching or grinding teeth.

Arthrocentesis

Arthrocentesis is a crucial treatment in Phase 1 that uses a
minimally invasive procedure to clean the temporomandibular joint
(TMJ). The objective of this technique is to eliminate substances
that cause inflammation, improve the functioning of the joints, and
relieve the symptoms that are linked to it. Arthrocentesis is
frequently advised for individuals who have not shown
improvements with conservative treatments (Monje-Gil et al.,
2012).

Arthrocentesis is the process of flushing out the
temporomandibular joint (TMJ) without being able to see the joint
space directly. This is accomplished by using aseptic needles and
cleansing agents, which generate hydraulic force within the upper
compartment of the temporomandibular joint (TMJ). The main
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objectives of arthrocentesis are to alleviate pain by extracting
inflammatory mediators from the joint and enhance mandibular
movement by eliminating intra-articular adhesions (Monje-Gil et
al., 2012).

Arthrocentesis  refers to the irrigation of the
temporomandibular joint (TMJ) without directly visualising the
joint space. The use of aseptic needles and cleansing agents is
employed to effectively eliminate inflammatory substances and
enhance the functioning of the joint.

The technique functions by generating hydraulic pressure
in the upper chamber of the TMJ, successfully eliminating
inflammatory mediators and treating intra-articular adhesions. This
procedure facilitates pain alleviation and enhances mandibular
range of motion.

Arthrocentesis is typically recommended for patients who
have not shown improvements with conservative treatments. The
fact that it was included in Phase 1 emphasises its function as a
sophisticated treatment choice when traditional methods are not
successful.

Phase 2 : Invasive (Non-reversible) phase

Phase 2 entails an aggressive approach to treating
temporomandibular dysfunction (TMD), which includes non-
reversible surgery. This phase is often undertaken when Phase 1
therapies are found to be inadequate. It highlights the significance
of sophisticated interventions and recognises their irreversible
nature.

This section offers a thorough examination of occlusal
equilibration in the treatment of temporomandibular joint disorder
(TMD). This text explores the complexities of selectively grinding
and reshaping tooth surfaces, focusing on the diagnostic criteria for
occlusal imbalances and providing a thorough explanation of the
equilibration process (Manfredini, 2018).

This study examines the utilisation of orthodontic
treatments, including braces, aligners, and other methods, with the
goal of addressing misalignments that contribute to
temporomandibular disorders (TMD). The chapter emphasises the
significance of orthodontics in achieving ideal occlusal
relationships (Michelotti & lodice, 2010).

This article provides an analysis of several dental prosthetic
choices, such as occlusal splints, crowns, and bridges, that can be
used to effectively treat temporomandibular joint disorder (TMD).
The focus is on interdisciplinary collaboration, acknowledging the
need for joint efforts to achieve successful prosthetic solutions
(Weinberg, 1978).

This section provides a thorough examination of
orthognathic surgery as an invasive and non-reversible method for
the treatment of temporomandibular disorders (TMDs). The text
provides a comprehensive explanation of the surgical techniques,
establishes the criteria for selecting patients, and offers helpful
details about postoperative care. Orthognathic surgery is
considered a sophisticated procedure that is attempted when
conservative and reversible methods are not enough (Dujoncquoy
et al., 2010).

This phase recognises the sophisticated nature of the
therapies used, highlighting their irreversible character and
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presenting them as a crucial step in managing TMD when previous
phases had minimal effectiveness.

Conclusion

In summary, temporomandibular disorders (TMDs)
encompass complex clinical issues with multifactorial causes,
involving the intricate anatomy of the temporomandibular joint.
Diagnosis and management follow a comprehensive approach
outlined by the Diagnostic Criteria for Temporomandibular
Disorders (DC/TMD), addressing both physical and psychosocial
aspects. The conservative-reversible phase (Phase 1) employs
adaptable methods, including self-management, pharmacotherapy,
physiotherapy, and psychotherapy. The invasive-non-reversible
phase (Phase 2) introduces advanced treatments like occlusal
equilibration, orthodontics, dental prosthetics, and orthognathic
surgery, recognising their irreversible nature. This comprehensive
strategy highlights the importance of tailored interventions for
TMD, emphasising early management to prevent progression and
optimise outcomes.
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