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ABSTRACT:

Temporomandibular Joint Disorders (TMDs) are multifactorial conditions affecting the
temporomandibular joint (TMJ), often presenting as pain, joint sounds, limited jaw movement, and
associated myofascial symptoms. This article explores the pathophysiology, diagnosis briefly, and non-
surgical therapeutic modalities in detail employed in the management of TMD. Emphasis is placed on
conservative and minimally invasive interventions that aim to alleviate pain, restore function, and
prevent progression.

Anatomically, the TMJ's unique structure allows both rotational and translational movements, making it
vulnerable to mechanical, inflammatory, and neuromuscular disruptions. TMDs may result from trauma,
arthritis, bruxism, or psychological stress. Diagnosis involves clinical evaluation, imaging, and
classification based on joint or muscular origin.

Pharmacological management includes NSAIDs, antidepressants, and anticonvulsants to modulate
inflammation and pain pathways. Non-invasive modalities such as physical therapy, low-level laser
therapy (LLLT), ultrasound, and electrical stimulation are utilized to improve joint function and reduce
muscular tension. Occlusal splints offer stabilization and occlusal correction in cases of bruxism.
Minimally invasive techniques like botulinum toxin (BTX) and hyaluronic acid (HA) injections have
demonstrated efficacy in reducing hyperactivity of masticatory muscles and improving joint lubrication,
respectively. Arthrocentesis serves as a therapeutic joint lavage to reduce intra-articular inflammation
and adhesions.

Overall, non-surgical management strategies provide significant symptomatic relief in most TMD cases,
with individualized treatment plans optimizing patient outcomes. The shift from surgical to
biopsychosocial and multidisciplinary approaches marks a paradigm evolution in TMD management,

highlighting the importance of integrated, evidence-based care.
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INTRODUCTION:

The temporomandibular joint (TMJ) connects
the mandible to the temporal bone, facilitating essential
functions including speech, mastication, and yawning.
The TMIJ is unique in its capacity for both rotational
and translational movements, enabled by an articular
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disc that separates the joint compartments. Supporting
structures, including muscles, ligaments, and tendons,
ensure joint stability and controlled movement. The
complex nature and frequent use of the TMJ predispose
it to temporomandibular disorders (TMDs), which can
manifest as pain, stiffness, joint sounds, and limited jaw
movement. TMDs are multifactorial, with common
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etiologies including trauma, arthritis, bruxism, and
stress. Management of TMDs aims to alleviate pain,
reduce joint sounds, and restore normal function.
Optimal TM1J health is crucial for overall comfort and
proper jaw function."’

HISTORY:

Evolution of TMD Understanding and Treatment:
Historically, malocclusion was considered a primary
cause of TMDs. However, research in the 1990s
indicated a minimal association, leading to the
understanding that orthodontic treatment is not an
effective intervention for TMDs. The early 2000s saw
the introduction of invasive and surgical treatments,
but the treatment paradigm has since shifted towards a
biopsychosocial model. Current common treatments
include nonsteroidal anti-inflammatory drugs
(NSAIDs), muscle relaxants, occlusal splints for
bruxism, and physical therapy. Psychological
interventions such as relaxation techniques and
biofeedback are used to address contributing factors
like anxiety In select cases, corticosteroid or botulinum
toxin injections may be indicated, with surgery
reserved for severe joint damage

TEMPOROMAN DIBULAR JOINT
DISORDERS:

CLASSIFICATION: The American Academy of
Orofacial Pain (AAOP) classification system,
integrated with the International Headache Society's"”
diagnostic criteria, categorizes TMDs into:

1. Temporomandibular joint disorders, including:

o Deviation in form (articular surface defects,
disc thinning)

o Disc displacement (with or without
reduction)

o Displacement of disc-condyle complex
(hypermobility, dislocation)

o Inflammatory conditions (capsulitis,
synovitis, retrodiscitis)

o Degenerative diseases (osteoarthrosis,
polyarthritis, osteoarthritis)

o Ankylosis (fibrous, bony)
2. Masticatory muscle disorders:

o Acute (myositis, reflex muscle splinting,
muscle spasm)

o Chronic (myofacial pain, muscle contracture,
hypertrophy, myalgia)

3. Congenital and developmental disorders
(condylar hyperplasia, hypoplasia, aplasia,
neoplasms, fractures)

Okeson's classification further categorizes
TMDs into derangements of the condyle-disc complex,
structural incompatibilities of the articular surfaces,
and inflammatory joint disorders.

DISORDERS: Masticatory muscle disorders are
characterized by pain during function and tenderness
upon palpation, often with restricted jaw movement.
Specific TMJ disorders include:

e Derangement of the Condyle-Disc Complex:
Abnormal condyle-disc rotation due to ligament
issues or disc thinning.

e Disc Displacement:

o With Reduction: Disc displacement during
mouth closure, with repositioning upon
opening, often causing joint sounds.

o Without Reduction: Disc fails to return to its
normal position, causing limited opening, pain,
and locking.

e Structural Incompatibility: Alterations in

articular surfaces that impede joint function.

o Adhesions: Lack of lubrication between disc
and condyle or fossa, causing brief
restrictions.

o Subluxation: Condyle shifts out of position
during mouth opening.

o Luxation (Dislocation): Condyle dislocates
anterior to the articular eminence, preventing
closure.

e Inflammatory Disorders: Joint inflammation,
including synovitis, capsulitis, retrodiscitis, and
arthritis.

o Arthritis: Joint inflammation, often with
changes in occlusion.

o Osteoarthritis: Degenerative condition with
pain, disc dislocation, and bone erosion.

e Chronic Mandibular Hypomobility: Long-term
limited jaw movement, often painless, due to
ankylosis, muscle contracture, or obstruction.

e Growth Disorders: Anomalies in TMJ bone or
muscle growth."

SIGNS AND SYMPTOMS OF TMD: Common
signs and symptoms of TMD include jaw pain, joint
sounds, limited jaw movement, headaches, facial
muscle tenderness, ear symptoms (tinnitus, fullness),
painful chewing, neck and shoulder pain."
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PHARMACOTHERAPY:

NSAIDs are commonly used medications for
pain and inflammation management. They work by
inhibiting cyclooxygenase (COX) enzymes, which are
essential in prostaglandin synthesis. Prostaglandins
mediate pain and inflammation, and by reducing their
production, NSAIDs help alleviate symptoms.
Pharmacological approaches for TMD primarily target
pain and inflammation.

Pharmacological approaches for TMD
primarily target pain and inflammation.

e Non-Steroidal Anti-Inflammatory Drugs
(NSAIDs): Commonly employed for pain and
inflammation, NSAIDs inhibit COX enzymes,
thereby reducing prostaglandin synthesis, key
mediators of these processes. They inhibit both
COX-1, involved in physiological functions,
and COX-2, induced during inflammation.
Inhibition of COX-2 is the primary mechanism
for their anti-inflammatory and analgesic
effects in TMDs, alleviating acute and chronic
symptoms. Commonly used NSAIDs include
ibuprofen, naproxen, diclofenac, and the
selective COX-2 inhibitor celecoxib, each with
varying COX selectivity and safety profiles.
While effective for pain relief in TMD,
potential gastrointestinal, cardiovascular, and
renal side effects, particularly with prolonged
use, necessitate careful consideration.”

e Antidepressants: Primarily indicated for
mood disorders, antidepressants also
demonstrate efficacy in managing chronic
pain, including TMD. They modulate pain
pathways and central sensitization. Selective
serotonin reuptake inhibitors (SSRIs) enhance
serotonin availability. Serotonin-
norepinephrine reuptake inhibitors (SNRIs)
target both neurotransmitters, proving
beneficial for neuropathic and musculoskeletal
pain. Tricyclic antidepressants (TCAs) block
serotonin and norepinephrine reuptake,
exhibiting sedative and analgesic properties.
Atypical antidepressants possess diverse
mechanisms affecting pain perception. In
TMD, antidepressants modulate central pain
pathways, relieve muscle spasms (TCAs,
SNRIs), improve sleep (sedative
antidepressants), and address comorbid
psychological factors. Clinical evidence
supports their role in TMD pain reduction,
although side effects require monitoring."”

e Anticonvulsants: Primarily used for epilepsy,
anticonvulsants are increasingly utilized for
chronic pain management, including TMD.
They modulate neuronal excitability, proving
effective for neuropathic pain and central
sensitization. Mechanisms include sodium
channel inhibition (e.g., carbamazepine),
calcium channel modulation (e.g., gabapentin,
pregabalin), enhancement of GABAergic
inhibition (e.g., valproate), and glutamate
modulation. In TMD, they offer relief from
neuropathic pain, reduce central sensitization,
and can be adjunctive in refractory cases.
Sedative effects may also improve sleep and
anxiety. While studies show pain reduction,
potential side effects necessitate careful
consideration.”

PHYSICALTHERAPY:-

LASER THERAPY: Utilizing red or infrared
electromagnetic radiation, LLLT is employed for
localized musculoskeletal pain, including TMD. Its
bio-stimulatory, regenerative, analgesic, and anti-
inflammatory effects may involve endogenous opioid
release, enhanced glucocorticoid excretion, improved
microcirculation, reduced nerve permeability, and
increased ATP production.” In TMD, LLLT offers a
non-invasive adjunct to other therapies, potentially
improving pain tolerance, blood flow, cellular
metabolism, and mouth opening.”""""

SPLINT THERAPY: A widely used non-invasive
treatment for TMD, splints stabilize the TMJ, reduce
strain, improve jaw alignment, and prevent joint
damage, particularly in cases of bruxism and
malocclusion. Stabilization splints maintain a neutral
jaw position, while repositioning splints aim to realign
the condyle."”’ Anterior bite plane splints target
bruxism. Custom-made splints offer optimal fit and
effectiveness. Splint therapy provides symptomatic
relief and protects teeth, but may involve initial
discomfort.""' Table 1 shows different types of splints
used in TMJ disorders.

Benefits and Challenges of Splint Therapy: Splint
therapy provides non-invasive relief, restores joint
function, and protects teeth from bruxism. However,
initial discomfort, adaptation periods, and potential
complications like increased salivation or difficulty
speaking may occur."”

ULTRASOUND AND ELECTRIC
STIMULATION:

These non-invasive treatments are used for
TMD. Ultrasound utilizes sound waves for thermal and
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Table 1: Types of Splints Used in TMJ Disorders:

Stabilization
Splints

These splints cover the teeth to hold the jaw in a neutral position. They are made of
hard acrylicand help preventtooth contact during bruxism, reducing muscle fatigue
and joint strain.

Repositioning
Splints

Used to realign the jaw, these splints are designed to reposition the condyle within
the glenoid fossa, addressingissues like malocclusionor disc displacement. They are
often worn longer to gradually change occlusion

Anterior Bite
Plane Splints

These splints target bruxism and excessive clenching by isolating posterior teeth
and preventing contact. They reduce muscle tension and jaw pressure

Made from flexible material, soft splints offer temporary relief by cushioning the

Soft Splints

teeth and reducingpressure on the TMJ, but are less effective long-term.

Custom-Made
vs. Over-the-
Counter Splints

Custom-made splints are tailored to the patient for optimal fit and effectiveness,
while over-the-counter splints offer a more general, temporary solution.

HybridSplints misalignment and bruxism

These combine features of stabilization and repositioning splints, addressing both

non-thermal effects, improving blood flow and
promoting tissue healing. Electrical stimulation aims to
alleviate pain and restore function. Both are often used
adjunctively."”

PHYSICAL EXERCISE IN TMD
MANAGEMENT:

Exercise plays a key role in managing TMD by
alleviating pain, improving jaw mobility, and
preventing long-term complications. Regular,
controlled exercises restore normal jaw movement,
reduce muscle tension, and prevent jaw locking.
Strengthening the muscles surrounding the TMJ helps
reduce stress, inflammation, and discomfort.

Types of Exercises for TMD:
1. Range-of-Motion Exercises:

o  Opening and Closing: Gently open
and close the mouth to improve jaw
mobility.

e Side-to-Side: Move the jaw laterally to
increase lateral mobility.

e  Protrusion and Retrusion: Move the
jaw forward and backward to enhance
flexibility.

2. Strengthening Exercises:
e Jaw Resistance: Apply resistance to
the chin while opening the mouth to
strengthen masticatory muscles.

e Jsometric Exercises: Contract jaw
muscles without joint movement to
build strength.

3. Relaxation and Stretching Exercises:

e Progressive Muscle Relaxation: Relax
jaw muscles to reduce tension.

o Stretching: Stretch jaw muscles gently
to alleviate tightness.

e Neck and Postural Exercises:
Improve posture and relieve tension in
related muscles."”

MINIMALLY INVASIVE TREATMENTS:-
MUSCLE INJECTION WITH BTX: Botulinum Toxin
(BTX) in the Treatment of Temporomandibular
Disorders: Botulinum toxin, a neurotoxin produced by
Clostridium botulinum, has become a transformative
therapeutic agent in medical and dental fields. Initially
recognized for its role in cosmetic treatments, BTX is
increasingly utilized for managing neuromuscular
conditions, including TMDs. By targeting hyperactive
muscles and modulating pain pathways, BTX offers a
promising treatment modality for TMDs, especially for
refractory cases.

Overview of Botulinum Toxin:

BTX inhibits acetylcholine release at the
neuromuscular junction, leading to temporary muscle
paralysis. BTX-A (e.g., onabotulinumtoxin A) and
BTX-B (e.g., rimabotulinumtoxin B) are commonly

People’s Journal of Scientific Research / Volume 19 / Issue 1 / Jan-June 2026



Pandey S, et al.:Non Surgical Management of TMD

used for managing TMDs by reducing muscle
hyperactivity and modulating pain.

Temporomandibular Disorders: Pathophysiology
and Treatment Challenges:

TMDs include muscle-related pain
(myofascial pain), joint-related issues, and mixed
disorders. BTX therapy is particularly beneficial for
refractory cases, especially when conservative
treatments fail'"

Mechanism of Action of BTX in TMD
BTX alleviates TMD symptoms through:
e Muscle Relaxation: Reduces muscle
contractions in hyperactive muscles.
¢ Reduction of Peripheral Pain: Lowers pain-
mediating substances.
e Central Modulation of Pain: Reduces
hyperalgesia and allodynia.

Improvement of Bruxism: Weakens jaw-closing
muscles, reducing clenching and grinding.
Mechanism of Action of BTX in TMD
BTX alleviates symptoms of TMD through multiple
mechanisms:
1. Muscle Relaxation
o By inhibiting acetylcholine release, BTX
reduces muscle contractions in hyperactive or
hypertrophic masticatory muscles, alleviating
pain and improving jaw function.
2. Reduction of Peripheral Pain
o BTX decreases the release of pain-mediating
substances such as substance P, glutamate,
and calcitonin gene-related peptide (CGRP)
from peripheral nerve endings, leading to
reduced nociception.
3. Central Modulation of Pain
o Evidence suggests that BTX indirectly
modulates central pain processing, reducing
hyperalgesia and allodynia associated with
chronic TMD.
4. Improvement of Bruxism and Parafunctional
Habits
o BTX weakens jaw-closing muscles such as the
masseter and temporalis, reducing the
intensity of clenching and grinding
behaviors'”

Indications for BT X in TMD:

BTX is indicated for various TMD
presentations, particularly in cases where traditional
treatments have proven insufficient:

e _Myofascial Pain Dysfunction Syndrome

e Severe Bruxism

e Hypertrophic Masticatory Muscles

e Chronic Migraine or Headache Associated with
TMD

e Post-Surgical or Refractory TMJ Pain

Clinical Application

e Masseter: For bruxism, hypertrophy, and
general myofascial pain.

e Temporalis: For tension-related headaches and
temporal muscle pain.

e Lateral Pterygoid: For disc displacement or
TMJ-related dysfunction.

Dosing varies depending on muscle size,
severity of symptoms, and individual response. BTX
effects typically manifest within 3—7 days, peak at 2—4
weeks, and last 3—6 months, necessitating repeat
injections for sustained benefit"”

Safety and Side Effects:
BTX is generally well-tolerated, but potential side
effects mustbe considered:
1. Local Effects
o Temporary weakness of adjacent muscles,
difficulty chewing, or asymmetry in facial
expressions.
2. Systemic Effects
o Rare cases of distant toxin spread may result in
flu-like symptoms or generalized muscle
weakness.
3. Reversibility
o Effects are temporary, requiring periodic re-
administration, which may be burdensome for
some patients.
4. Cost
High costs may limit accessibility, particularly for
patients requiring repeated treatments.

Future Directions:

Emerging research is exploring novel
formulations and delivery methods for BTX to enhance
its efficacy and duration of action. Studies are also
investigating its combined use with other therapies,
such as physical therapy or pharmacological agents, to
optimize outcomes. Advances in imaging-guided
injection techniques aim to improve precision and
minimize side effects."”

Hyaluronic Acid Injections in Temporomandi-
bular Disorders:

Hyaluronic acid (HA) is a naturally occurring
glycosaminoglycan found in the extracellular matrix
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(ECM) and synovial fluid of diarthrodial joints,
including the TMJ. It plays a crucial role in maintaining
the structural integrity and viscosity of synovial fluid,
contributing to its lubricating properties. Synthesized
by synoviocytes, HA is essential for joint homeostasis.
Its molecular structure consists of repeating
disaccharide units of D-glucuronic acid and N-acetyl-
D-glucosamine linked by B-1,4 and B-1,3 glycosidic
bonds, resulting in a high-molecular-weight polymer
(approximately 6000-7000 kDa)."”

Mechanism of Action in TMDs: When injected into
the TMJ, HA exerts several therapeutic effects:

e Restoration of Joint Lubrication: HA
replenishes the viscoelastic properties of synovial
fluid, reducing friction between articular surfaces
and improving joint movement.

¢ Reduction of Inflammation: By decreasing the
production of inflammatory mediators and matrix
metalloproteinases, HA helps alleviate synovitis
and joint pain.

e Cartilage Protection and Repair: HA can
stimulate chondrocytes and inhibit cartilage
degradation, potentially slowing the progression
of degenerative changes within the TMJ.

e Flushing of Debris: When combined with
arthrocentesis, HA injections can aid in the
removal of inflammatory debris and degraded
cartilage particles from the joint space.

e Improved Tissue Healing: HA can enhance the
proliferation and migration of fibroblasts and
synoviocytes, promoting tissue repair within the
joint capsule.

Clinical Indications for HA in TMD: HA injections
are particularly beneficial for:
o Internal Derangements: Disorders involving
disc displacement without reduction, leading
to pain and limited mandibular movement.

o TMJ Osteoarthritis: Degenerative joint
disease characterized by cartilage breakdown,
subchondral bone changes, and joint space

narrowing.

o Synovitis or Capsulitis: Inflammatory
conditions causing pain, swelling, and
stiffness in the TMJ.

o Post-Surgical Rehabilitation: Following
TMJ surgeries, HA injections can aid in
restoring joint function and reducing
inflammation.

o Refractory TMD Symptoms: Patients

unresponsive to conservative therapies may benefit
from HA as an adjunctive treatment™”

Administration of HA in TMD: HA injections are
performed under aseptic conditions, often guided by
ultrasound or fluoroscopy for precise intra-articular
delivery. Key steps include:

e Pre-Injection Assessment: A comprehensive
evaluation of TMJ function, imaging studies,
and patient-specific factors is essential.

e Injection Protocol: HA is injected directly
into the joint space, sometimes following
arthrocentesis to flush the joint. Dosages and
formulations vary based on the severity of the
disorder.

e Post-Injection Care: Patients are typically
advised to avoid excessive jaw movements and
may benefit from follow-up physical therapy
or other supportive treatments."” "

ARTHROCENTESIS: Arthrocentesis is a minimally
invasive procedure involving the lavage or flushing of
the TMJ with sterile fluids to reduce inflammation and
improve joint mobility.”"

Advantages of Arthrocentesis:

e Minimally Invasive: Involves no surgical
incisions, resulting in a shorter recovery
period.

o Immediate Relief: Can provide relatively
rapid reduction in pain and improvement in
joint mobility.

e Reduction of Inflammation: The flushing
action helps to wash out inflammatory
mediators from the joint space.

Disadvantages and Limitations:

e Limited Indication for Advanced
Pathology: May not be suitable for severe
osteoarthritis or intra-articular tumors.

e Temporary Relief: The effects of
arthrocentesis may not be long-lasting for all
patients.

e Technical Challenges: Requires a skilled
practitioner for proper cannula placement and
jointlavage.

e Lack of Structural Repair: Does not address
underlying structural damage within the joint.

e Variability in Outcomes: The success of
arthrocentesis can vary depending on
individual patient factors and the specific TMD
pathology.™
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CONCLUSION:

Management of TMD necessitates a
comprehensive and individualized approach,
encompassing both conservative and minimally
invasive treatments tailored to the specific needs of
each patient. The primary objectives are to alleviate
pain, restore optimal joint function, and improve the
patient's overall quality of life. Initial management
often involves conservative strategies such as NSAIDs,
muscle relaxants, and physical therapy. These therapies
may include targeted jaw exercises, postural correction
techniques, and the use of occlusal appliances (night
guards) to manage bruxism. When conservative
measures prove insufficient in providing adequate
relief, minimally invasive advanced treatments like
BTX or HA injections may be considered to reduce
muscle hyperactivity and inflammation within the
joint, respectively. Arthrocentesis, a joint lavage
procedure, can also be employed to reduce
inflammation and improve joint mobility. Surgical
options are typically reserved for severe cases
involving significant structural damage to the TMJ.
Dietary modifications, such as avoiding hard or chewy
foods to minimize strain on the jaw, alongside
improving sleep hygiene and addressing nocturnal
bruxism, are crucial components of symptom
management. Effective TMD treatment is inherently
individualized and often requires ongoing
collaboration among dentists, physical therapists, and
other healthcare professionals to achieve the best
possible outcomes. With appropriate and timely
management, the majority of patients with TMD can
experience significant relief from their symptoms and a
substantial improvement in their quality of life.
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