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INTRODUCTION 
The Temporomandibular joint, despite its complexity, is one of the 
most frequently used joints of the human body and its normal 
functioning is of great importance for the development of the mandible 

1and craniomandibular region.  American Academy of Orofacial Pain 
denes Temporomandibular disorders (TMD's) as a collective term 
embracing a number of clinical problems that involves the masticatory 

2muscles, the TMJ, and associated structures, or both.  TMD's implies 
lack of coordinated functioning between the TMJ and its associated 
musculature, ligaments, teeth and their exquisitely sensitive 
proprioceptive mechanism. TMJ dysfunction has been generally 
presumed to be a condition affecting only adults; however the 

3 prevalence of signs and symptoms is lower in children. The prevalence 
of TMD signs and symptoms have been noted rarely in 3-5 year-olds 

4whereas 5-9% in 10-15 year olds.  Most data suggests the prevalence 
of signs and symptoms of TMD increases with age with a  higher 
prevalence of symptoms and greater need for treatment in girls than 
boys due to the physiologic uniqueness such as hypermobility and 

5 hormone inuence. Therapeutic approaches for TMD are undergoing 
a major evolution away from traditional mechanistic dental concepts 
of the past to the more current biopsychosocial medical concepts that 

6emphasize multidisciplinary approaches.  Hence, the study of TMJ 
dysfunction in children could be important in determining whether 
early problems predispose patients to craniofacial growth 
abnormalities, TMJ related pain, or mandibular dysfunction in 
adulthood. 

ETIOLOGY:
TMD is considered to have a 'multifactorial  etiology.' They have been 
described as: 
Predisposing (risk) factors, Precipitating (initiating) factors, 

7Perpetuating (sustaining) factors.  

To simplify how TMD symptoms develop, Okeson has suggested the 
following formula:  
 “Normal function + Event > Physiologic tolerance ➾TMD 
symptoms”  

Normal function: The masticatory system is designed to carry out the 
tasks of chewing, swallowing, and speaking.

An event: During normal function of the masticatory system, events 
can occur that may inuence function. These events can be either local 
or systemic in origin Physiologic tolerance - All individuals do not 
respond in the same manner to the same event. Each patient has the 
ability to tolerate certain events without any adverse effect. It is likely 
that a patient's physiologic tolerance can be inuenced by both local 
and systemic factors.

Several factors responsible for TMJ disorders: 

Trauma: A common occurrence in childhood because of falling, chin 
trauma is reported to be a factor in the development of TMD in 
pediatric patients. Injuries may also occur due to motor vehicle 
accidents, sports, physical abuse, forceful intubation, third molar 

8extraction.  Unilateral and bilateral intracapsular or subcondylar 
fractures are the most common mandibular fractures in children. 
Closed reduction and prolonged immobilization can result in 
ankylosis. Indirect trauma such as exion-extension (whiplash) 
injuries may alter pain processing and lead to TMD symptoms; 
however, a direct relationship between TMD and indirect trauma has 

9yet to be established.

Faulty Habits: Poor oral habits can affect the TMJ. Clenching and 
bruxism are the most obvious of these habits. Excessive use of the 
telephone, for example, could be an important factor in certain cases. 
Habits requiring constant use of the joint such as singing or gum 

10chewing may cause or increase symptoms.

Malocclusion: A faulty occlusion is probably the most common cause 
of TMD. A faulty tooth position or cuspal interferences in closing or 
lateral movements can create muscle imbalances by changing the 
resting length and function of the masticatory muscles. Clicking and 
locking disorders caused by disc derangements show a very denite 

10relation to malocclusion.  They usually occur when a malocclusion 
allows the condyle to assume a posterosuperior position in the 
mandibular fossa. As the intra articular space between the two bones 
diminishes, the disc has a tendency to be forced forward. This condylar 
position can also cause the inammation as the condyle intrudes on the 

10,11delicate retrodiscal tissue.  Factors associated with TMD- skeletal 
12 13  14anterior open bite,   skeletal class II prole, class III malocclusion,  

unilateral posterior crossbite.

Systemic Diseases: Osteoarthritis, a degenerative joint disease affects 
the TMJ. Various viruses can also cause TMJ inammation. Because 
the synovial membrane is so highly vascularised, infection in the 
bloodstream easily gains access to the joint. Scleroderma can cause 

15 limited jaw opening. Juvenile Rheumatoid Arthritis and hormonal or 
hereditary disturbances can change growth patterns of the jaw and 
cause conditions such as mandibular hypoplasia or condylar 
hyperplasia. Other bony proliferations such as coronoid process 

16overgrowth, chondromas, or calcication of the stylohyoid ligament  
occasionally occurs. Osteochondritis, usually found in teenaged 
females is characterized by destruction of the superior condylar 

17, 18  19,20 surface. Hemophilia and synovial cysts have been reported as 
 affecting the TMJ. These systemic diseases occur as a result of 

imbalance of pro-inammatory cytokines which causes oxidative 
21stress, free radical formation, and ultimately joint damage.

Cervical Dysfunction: The TMJ is in close proximity to the upper part 
of the cervical spine. Abnormal function or malposition of one of these 
parts can affect the functioning of TMJ .For example a change in head 
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The entity temporomandibular joint (TMJ) disorders, is an umbrella term, which combines a complex set of conditions, manifested by pain in the 
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position caused by the cervical muscles changes mandibular position. 
This change affects occlusion and the masticatory muscles and the 

22,23masticatory muscles then affect the TMJ.

Developmental Abnormalities: Abnormal tooth development or a 
growth variation of the condyle, coronoid process, or other part of the 
mandible affects the TMJ. Congenital factors, disease, trauma, mouth 

3, 10breathing or tongue habits can cause these abnormalities.

Psychologic Factors: Psychologic factors can either induce 
24symptoms or worsen TMD.  Emotional stress predisposes to 

clenching and bruxism which in turn contribute to orofacial pain. 
Depression, anxiety, post-traumatic stress disorder, psychologic 

25distress, and sleep dysfunction may inuence TMD prognosis.

Genetic predisposition: Study of catechol-O-methyl-transferase 
haplotypes found that the presence of one low pain sensitivity 

26haplotype decreased the risk of developing TMD.

EXAMINATION
It is recommended that each patient who comes to the dental ofce be 

27screened for these problems.  A complete history should be taken. 
While doing so, the clinician should observe the patient for any 
postural abnormalities, habitual jaw or facial movements, facial 
asymmetries  and expressions of pain. Children with TMD commonly 
present with a history of preauricular pain that may radiate to the 
temporal region or the angle of jaw, headache, TMJ sounds, TMJ 

28locking, and ear pain.
 29physical examination includes:

1) Examination of the TMJ- examination of active and passive range 
of mandibular motion, identication of the joint sounds, palpation 
for tenderness.

2) Examination of masticatory and cervical muscles.

DIAGNOSIS
TMJ imaging is considered when there is a recent history of trauma, 

30 facial asymmetry, or when abnormal TMJ sounds are noted. Imaging 
should also be considered in patients who have failed to respond to 

31conservative TMD treatment.  There is a wide range of imaging 
procedures that can be used for patients with TMD, and they vary 
considerably in cost, availability, and the information that can be 
obtained from each of them individually.

Hard tissue imaging is generally used:
Ÿ To evaluate osseous contours, positional relationship of the 

condyle with the articular fossa.
Ÿ Modali t ies-  Plain (TMJ) radiographs:  Transcranial , 

Transpharyngeal, Transorbital views, Submentovertex projection, 
Conventional Tomography. Panoramic projection are considered 
reliable for evaluating condylar head morphology and angulation 
but does not permit evaluation of the joint space, soft tissues, or 
condylar motion. Cone-beam computed tomography (CBCT) 

32provides the best view for evaluating the TMJs hard tissues. 

Soft tissue imaging is generally used:  
Ÿ To evaluate disc position, morphology and integrity of the disc and 

abnormalities in muscles and surrounding tissues.

Modalities- Magnetic resonance imaging (MRI)- dependent on the 
presence of protons in water. Bony and cartilage denitions of TMJ are 
somewhat compromised because cartilage and cortical bone have 

33minimal quantities of water.  Arthrography is usually not 
34 recommended for routine diagnostic procedure.   Ultrasound is a non-

invasive, inexpensive, and easily accessible technology for imaging 
35 the TMJ. Thermography, Arthroscopy can also be used.

American Academy of Orofacial Pain has classified TMD as 
36follows  

I) TMJ Disorders 
a)  Deviation in form-Articular surface defects, Disc thinning and 

perforation 
b)  Disc displacements- with and without reduction 
c) Displacement of disc condyle complex-hypermobility, 

dislocation 
d)  Inammatory conditions-capsulitis, synovitis 
e)  Degenerative diseases-osteoarthrosis, osteoarthritis
f)  Ankylosis –brous, bony 
II) Masticatory muscle disorders Acute-myositis, reex muscle 

splinting, muscle spasm Chronic-myofascial pain, muscle 
contracture, hypertrophy, myalgia Secondary to systemic disease 

III)  Congenital and Developmental disorders Condylar hyperplasia, 
hypoplasia, aplasia, condylosis 

IV)  Neoplasms 
V)  Fracture (open and closed condylar and sub condylar)

TREATMENT
The literature advocates a large number of potentially reversible 
conservative therapies to treat TMD patients.

Biobehavioralmodalities:37Biobehavioral interventions are viewed 
as safe, reversible, and non-invasive, and for the most part they 
emphasize strategies under the patient's control. Encompasses a large 
collection of treatment modalities  bio-feedback, relaxation, hypnosis, 
cognitive-behavioral methods, and education.

38 Biofeedback: Assists the patient in regulating bodily functions which 
are generally controlled unconsciously. It is accomplished by 
electromyographically monitoring the state of activity or relaxation of 
the muscles through the surface electrodes placed over the muscles to 
be monitored.

4Cognitive-behavioral therapy: 0 Develops behavior coping 
strategies and helps in modifying perceptions about TMD. 

Educational modalities:39, 40 Educational methods have been 
demonstrated to be efcacious in the self-management of headache 
and back pain, using both group and individual approaches to deliver 
the educational interventions.

Physical therapies:
The goals of treatment for any chronic pain condition are undeniably 
reduction of pain and improvement of quality of life, which suggests 
that a treatment should be estimated for its efcacy in reducing the pain 

41,42,43and its effectiveness in helping the patient to feel better.

Thermal therapies:43 Heat therapy- heat increases circulation to 
applied area. This creates vasodilatation and reduces the symptoms of 
myalgia associated with local muscle soreness. Heat is applied by 
laying a hot moist towel over the symptomatic area. It should remain in 
place for 10-15 minutes, not to exceed 30 minutes.

Coolant Therapy- Cold encourages the relaxation of the muscles that 
are in spasm. Ice should be applied to the affected area in a circular 
motion without pressure, not to exceed more than 5-7 minutes.

The application of cold with exercise is rated as providing signicantly 
greater relief than the application of heat plus exercise or exercise 
alone, and swelling was also signicantly decreased in the group that 
received the cold therapy.

Low intensity laser: Alternative physical modality in the 
 43management of TMD.

Electrical stimulation: TENS is produced by a continuous 
43stimulation of cutaneous nerve bers at a sub painful level.  TENS has 

been applied clinically in the management of both acute and chronic 
pain, including pain of myofascial, neurologic, and articular origin.

Manipulation and exercise:43 Manual techniques are hands-on 
therapies provided by the physical therapist. 

Which includes soft tissue mobilization, muscle conditioning, joint 
distraction. When combined with the short-term effects of cold to 
decrease pain, passive exercise and stretching may be useful in 
increasing range of motion, strengthening the muscles, improving 
function, and reducing pain.

Iontophoresis: It is a process for delivering medications to tissues by 
means of a low amperage direct current. Delivery of local anaesthetics, 
anti-inammatory agents, and vasoconstrictive agents to maintain 
medicament concentration to the temporomandibular joint and 
associated musculature, as well as ligaments, tendons, and nerve tissue 

44has been reported to be of therapeutic benet.

Ultrasound: Therapeutic ultrasound produces thermal and 
45mechanical changes within tissues in the ultrasound eld.
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46,47Pharmacologicalmodalities:  Analgesics,NSAIDs, Opioids, 
Corticosteroids, Iontophoresis,  Intracapsular Injections, 
Antidepressants, Muscle Relaxants, Sedative-Hypnotics, Anxiolytics, 
Hypnotics. 

Antidepressants have proved to be benecial, they should be 
prescribed by a practitioner familiar with pain management. 

Occlusal splints: Alter the patient's occlusion temporarily and may be 
48,49 used to decrease parafunctional activity and pain. Occlusal splints 

may be made of hard or soft acrylic. The stabilization type of splint 
covers all teeth on either the maxillary or mandibular arch and is 
balanced so that all teeth are in occlusion when the patient is closed and 

50the jaw is in a musculoskeletally stable position.

Additional therapies: TMJ arthrocentesis, TMJ injections, nerve 
blocks, acupuncture, trigger point injections, and off-label use of 

51Botulinum toxin A injections.

Irreversible therapies include:
Orthodontics: Mandibular positioning devices designed to alter the 
growth or permanently reposition the mandible (e.g. headgear, 
functional appliances).  

Surgery: The choice of procedure is dependent upon the diagnosis and 
includes the following: 

Arthroscopy- Diagnostic, Operative, Arthrotomy, Disc repositioning 
and stabilization procedures, Discectomy with or without 
reconstruction, Eminectomy and eminoplasty, Condylectomy and 
condylar shave, Condylotomy and vertical-ramus osteotomy, 
Coronoidectomy , Reconstructive procedures, orthognathic surgery, 
open joint TMJ surgery. Data suggests surgery is limited in most 
situations to cases of severe joint degeneration or destruction 

52-54following trauma or tumor resection.

 55,56FUTURISTIC APPROACH:
Tissue regeneration recapitulates tissue formation- Bone 
morphogenetic proteins (BMPs'). These potent molecules were 
originally discovered because of their capacity to induce in vivo d novo 
cartilage and bone formation in an ectopic site. Subsequently, it has 
been demonstrated that they are involved in many developmental 
processes, such as regulation of epithelial-mesenchymal interactions.

Cartilage-derived morphogenetic proteins: role in skeletal and 
joint repair: These biologic traits conrm the BMP-like nature of the 
protein and conrm the potential of CDMP-1 as an agent promoting 
cartilage and bone differentiation.

The identication and study of the molecular signals guiding tissue 
morphogenesis and tissue differentiation contribute to the 
development of new tissue regeneration protocols. The scientic 
information providing insight into the molecular basis of the 
development and biologic characteristics of the joint structures, 
including the TMJ, are still preliminary. The further development of 
tissue-specic will greatly enhance our capabilities to use the proper 
precursor cells, morphogens, and delivery systems in future repair 
protocols. It is possible that the biologic repair of tissues based on this 
new research will dramatically change surgical approaches in TMD.

CONCLUSION:
Despite the lack of specic data regarding the incidence of 
temporomandibular joint disorders, much has been learned over the 
last decade regarding specic pathology and therapy. Mandibular 
trauma and systemic disease might not directly affect the dentition, but 
can alter future condylar growth and result in facial asymmetry and 
skeletal malocclusion. Timely diagnosis can lessen the effect of a TMJ 
dysfunction or systemic disease on mandibular growth. The absence of 
guidelines for TMJ in children makes it difcult to apply an evidence-
based approach, but it is the dentist's responsibility to examine for and 
classify TMDs and make the decision to observe, treat, or refer.
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