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Case study

Å38 year-old female, constant jaw pain for the 
last 6 months after a motor vehicle accident. 
At examination, the patient shows no dental 
misalignment or malocclusion, pain in the TMJ 
w/ palpation, decreased mouth opening by 
20% with clicking at mouth opening. X-ray 
reveals no changes on bony structures or 
anomalies. The patient was treated with night 
guard but no improvements. 



Introduction to TMJ: Anatomy, 
Biomechanics and Pathomechanics



Definition

Temporomandibular Joint 
Disorder (TMD), are a 
group of conditions that 
cause pain and 
dysfunction in the jaw 
joint and the muscles that 
control jaw movement. 

Å National Institute of Dental and 
Craniofacial Research. National Oral 
Health Information Clearinghouse 2015.



TMD Statistics 

ÅThe most common cause of facial pain is 
Temporomandibular Joint Disorder (TMD), 
which causes recurrent or chronic pain and 
dysfunction in the jaw joint and its associated 
muscles and supporting tissues.

ÅTMD is the second most commonly occurring 
musculoskeletal condition resulting in pain 
and disability (after chronic low back pain).



ÅAffects approximately 5 to 12% of the 
population, twice as prevalent in women as 
men, with an annual cost estimated at $4 
billion.

ÅAbout half to two-thirds of those with TMD 
will seek treatment. Among these, 
approximately 15% will develop Chronic TMD

Source: National Institute of Dental and Craniofacial Research.



Who can treat 
Temporomandibular Disorders?

Finding the Right Care:

Because there is no certified specialty for TMJ disorders 
in either dentistry or medicine, finding the right care 
can be difficult.  Look for a health care provider who 
understands musculoskeletal disorders (affecting 
muscle, bone and joints) and who is trained in treating 
pain conditions.Pain clinics in hospitals and universities 
are often a good source of advice.

Source: National Institute of Dental and Craniofacial Research.



TMJ Anatomy



TMJ Components

1. Mandibular condyle
2. Articular surface of the temporal bone (mandibular Fossa)
3. Articular disc
4. Capsule
5. Ligaments: 
- Discalligaments
- Temporomandibular ligaments
- Accessory ligaments
- Oto-malleolar ligaments
6.   Masticatory muscles



Mandibular condyle

ÅThe condyle presents an articular surface for 
articulation with the articular disk of the 
temporomandibular joint 

ÅThe space between the mandibular condyle 
and the articular disc is considered inferior 
TMJ compartment. 

ÅIt is convex in sagittal and coronal plane, and 
extends farther on the posterior than on the 
anterior surface. 



Mandibular Condyle AP View



Articular surface of Temporal bone

ÅThe mandibular fossa (glenoid fossa) is the 
depression in the temporal bone that 
articulates with the mandible. 

ÅThe mandibular fossa is bounded, in front, by 
the articular tubercle; behind, by the 
tympanic part of the bone, which separates it 
from the external acoustic meatus.

ÅThe space between the mandibular fossa and 
the articular disc is considered superior TMJ 
compartment. 



Right Articular surface of Temporal 
bone in IS view



Articular Disc
ÅThe articular disc is a dense fibrous connective 

tissue that is positioned  between the two 
articular surfaces of the temporomandibular 
joint. 

ÅThe disc divides the joint into two sections, 
each with its own synovial membrane. 

ÅRotational movement occurs in lower joint 
compartment and translation movement 
occurs in upper joint compartment



ÅThe central area of the disc is avascular and 
lacks innervation. The peripheral region has 
both blood vessels and nerves.

ÅThe disc is also attached to the condyle 
medially and laterally by the collateral 
ligaments(also called discalligaments).

ÅMedial disc ligaments attaches the medial 
edge of the disc to the medial pole of the 
condyle.



ÅLateral disc ligaments attaches the lateral 
edge of the disc to the lateral pole of the 
condyle.

ÅThe anterior disc attaches to the joint capsule 
and the superior head of the lateral pterygoid. 

ÅThe posterior portion attaches to the 
mandibular fossa and is referred to as the 
retrodiscaltissue.



Articular Disc

Bony components and articular disc of the TMJ: glenoid or mandibular fossa (GF), temporal bone (TB), articular 
disc (AD), articular eminence (AE), mandibular condyle (MC), and synovial capsule (SC).



Articular Disc Position



TMJ Capsule

ÅThe capsule is a dense fibrous membrane that 
originates from the border of the mandibular 
fossa, encloses the articular tubercle of 
temporal bone and inserts at the neck of 
mandible above the pterygoid fovea.

ÅResist forces that separates articulating 
surfaces



Temporomandibular Ligament

ÅThe temporomandibular ligament consists of two 
portions: an outer oblique portion (OOP) and an 
inner horizontal portion (IHP). 

ÅBoth originate at the outer surface of the 
articular eminence and zygomatic process.

ÅThe OOP extends posteroinferiorlyto the outer 
surface of the condylar neck

ÅThe IHP extends backward to the lateral pole of 
the condyle and posterior portion of the disc



ÅIHP prevents posterior displacement of the 
condyle

ÅOOP Prevents excessive dropping of condyle. 
Limits extent of mouth opening. 



Temporomandibular Ligament



StylomandibularLigament and 
Sphenomandibularligament  

ÅThe stylomandibularligament runs from the 
styloid process to the angle of the mandible. 
ÅThe sphenomandibularligament runs from the 

spine of the sphenoid bone to the lingulaof 
mandible.
ÅThese ligaments becomes accentuated and taut 

when the mandible is protruded. 
ÅBoth ligaments limit the excessive opening of the 

mandible. 



StylomandibularLigament and 
Sphenomandibularligament 



Oto-mandibular ligaments

ÅDiscomalleolarligaments (DML) runs from 
malleus to the medial retrodiscaltissue of the 
TMJ. 

ÅAnterior malleolar ligaments (AML) runs from 
malleus to the lingulaof the mandible. 

ÅThe oto-mandibular ligaments may be 
implicated in tinnitus associated with TMD.

ÅIt has been proposed that a TMJ disorder may 
stretch the DML and AML, thereby affecting 
middle ear structure equilibrium.



DiscomalleolarLigament



Masticatory Muscles

ÅMasseter: Superficial head originates from 
anterior 2/3 of zygomatic arch and inserts to the 
mandibular angle and inferior half of the 
mandibular ramus. Deep head originates from 
posterior 1/3 of zygomatic arch and inserts to the 
superior half of mandibular ramus. It elevates 
and prutrudesthe mandible.

ÅTemporalis: Originates from temporal fossa and 
inserts to the coronoid process. It elevates and 
retrudesthat mandible.



ÅMedial pterygoid: Superficial head originates 
from the medial surface of lateral pterygoid plate. 
Deep head originates from maxillary tuberosity 
and pyramid process of palatine bone. Both 
insert to the medial surface of ramus and angle of 
the mandible. It elevates and assist on lateral 
excursion. 

ÅLateral pterygoid: Superior head originates from 
infratemporal surface and infratemporal crest of 
sphenoid bone and inserts to the articular disc 
and fibrous capsule. Deep head originates from 
lateral surface of lateral Pterygoid plate and 
inserts to the neck of the mandibular condyle.



The superior part is essential in pulling the capsule 
and disc forward during mouth opening, thereby 
maintaining normal relationship between the 
condyle of the mandible and the TMJ disc.

The inferior part is responsible for opening of the 
mouth, protrusion and contralateral jaw 
movement.



Masticatory Muscles



Arthrokinematicsof opening the 
mouth

ÅThe TMJ functions uniquely in that the condyle 
both rotates within the fossa and translates 
anteriorly along the articular eminence. Because 
ƻŦ ǘƘŜ ŎƻƴŘȅƭŜΩǎ ŀōƛƭƛǘȅ ǘƻ ǘǊŀƴǎƭŀǘŜΣ ǘƘŜ ƳŀƴŘƛōƭŜ 
can have a much higher maximal incisal opening 
than would be possible with rotation alone

ÅThe joint is thus referred to as 
άgynglimoidarthrodialέΥ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘƘŜ 
terms ginglymoid (rotation) and arthroidial 
(translation) 



Early Phase (Rotation)

ÅEarly phase, constituting the first 35% to 50% of 
the range of motion, involves primarily rotation 
of the mandible relative to the cranium. 

ÅThe condyle rolls posteriorly within the concave 
inferior surface of the disc. (The direction of the 
roll is described relative to the rotation of a point 
on the ramus of the mandible.) 

ÅThe rolling motion swings the body of the 
mandible inferiorly and posteriorly. 



ÅThe rolling motion of the condyle stretches 
the oblique portion of the TMJ ligament. The 
increased tension in the ligament helps to 
ƛƴƛǘƛŀǘŜ ǘƘŜ ƭŀǘŜ ǇƘŀǎŜ ƻŦ ǘƘŜ ƳƻǳǘƘΩǎ ƻǇŜƴƛƴƎ



Late Phase (Translation)

ÅThe late phase of opening the mouth consists of 
the final 50% to 65% of the total range of motion. 

ÅThis phase is marked by a gradual transition from 
primary rotation to primary translation. 

ÅThe transition can be readily appreciated by 
palpating the condyle of the mandible during the 
full opening of the mouth. During the translation 
the condyle and disc slide together in a forward 
and inferior direction against the slope of the 
articular eminence. 



Opening of the mouth: Rotation and 
translation



Normal functional movement of the condyle and disc
during the full range of opening and closing



The position of the articular disc during the mouth opening and 
closing is maintained by delicate balance between the retrodiscal

tissue and the lateral pterygoid muscle.





Normal Jaw opening





ArthrogenicPathophysiology of TMD

ÅThe etiology is multifactorial
ÅDisc displacement (Internal Derangement) and 

degenerative joint disease (arthrosis, arthritis) 
are common pathologies that affect the TMJ
ÅThe TMJ can also be affected in rheumatoid 

arthritis, trauma and congenital anomaly 
ÅConstant joint overloading can lead to 

hypertrophic responses in the subchondral bone 
and disc that decrease joint space and ѷƻǊ alter 
the articular surfaces to increase friction between 
the disc and the fossa (gum chewing, bruxism)



Myogenic Pathophysiology of TMD

ÅMyalgia associated with TMD are described as 
an aching pain localized to the masticatory 
muscles that is worsened upon muscle 
palpation and increased with function.

ÅSomewhere between 50%-70% of all patients 
with TMD report masticatory muscle pain, and 
in 25% of these patients, pain in the 
masticatory muscles is the principal source of 
pain



ÅPatients with TMD usually presents trigger 
points in the masticatory muscles.

ÅThe development of tender areas is related to 
direct muscle trauma for example a blow to 
the jaw or indirect trauma, such as secondary 
to a whiplash injury. 



ÅThe repetitive strain injury to the muscle, 
which could result from activities such as 
teeth clenching or grinding may be an 
initiating factor for the development of 
tenderness and pain in masticatory muscles.



Other Pathophysiological Factors

ÅStress: Psychosocial stressors plays a significant 
role in the development of TMD pain, particularly 
ƳŀǎǘƛŎŀǘƻǊȅ ƳǳǎŎƭŜ ǇŀƛƴΦ {ǘǊŜǎǎ Ҧ .ǊǳȄƛǎƳ Ҧ 
TMD
ÅSex hormones: the incidence of TMD in women, 

which appears to peak during the third to fourth 
decade and then declines to levels comparable 
with men, and partly on the association of the 
onset of TMD in many women with menstrual 
cycle-related variations in sex hormone levels 
that begin at puberty.



ÅRapid increases and decreases in estrogen levels 
that occur cyclically at ovulation and just prior to 
and during menstruation, respectively, are 
associated with exacerbations of muscle and joint 
pain in many female patients with TMD. 



Differential Diagnosis and 
Common Disorders of TMJ



Differential Diagnosis of TMD

ÅTMJ disorders can cause referred pain, 
particularly undifferentiated headache.

ÅSome studies have shown that as many as 55 
percent of patients with chronic headache 
who were referred to a neurologist were 
found to have significant signs or symptoms of 
TMJ disorders.



Masticatory muscles trigger points

Masseter Temporalis



Lateral Pterygoid Medial Pterygoid





Common Disorders of TMJ

Myogenic Disorders:
ÅLocal myalgia 

(unclassified)
ÅMyofascial pain
ÅMyofibrotic contracture
ÅMyositis
ÅMyospasm
ÅNeoplasia

Articular Disorders:
ÅAnkylosis
ÅCongenital or 

developmental disorders
ÅDisk derangement 

disorders
ÅFracture of the condylar 

process
ÅInflammatory disorders
ÅOsteoarthritis
ÅTMJ dislocation



Myogenic Disorders

Åstructural abnormalities (i.e., dental 
malocclusion, condylar malposition) led to 
muscular dysfunction and pain. 

ÅIt has been reported that approximately 50% 
of all TMDs are masticatory myalgiasor 
painful masticatory muscle disorders



ÅTMJ pain from an articular disorder may 
conversely lead to MFP. This is thought to 
occur due to reflex muscle contractions in the 
muscles of mastication. This is considered as a 
self-protective reflex and is referred to as 
ƳǳǎŎƭŜ άƎǳŀǊŘƛƴƎέ ƻǊ άǎǇƭƛƴǘƛƴƎΦέ 

ÅPatients will present with tenderness and 
hyperalgesia at sites distant to the joint that 
mimic MFP. 



Articular Disorders

The etiology of articular disorders may be degenerative, 
traumatic, infectious, immunologic, metabolic, neoplastic, 
congenital, or developmental.

Articular disc displacement  (internal derangement) 

Anterior disc displacement (ADD) is the most frequently 
encountered articular disorder. Disc displacement (also 
known as internal derangement) is defined as άŀ 
disturbance in the normal anatomic relationship between 
the disc and condyle that interferes with smooth movement 
of the joint and causes momentary catching, clicking, 
ǇƻǇǇƛƴƎΣ ƻǊ ƭƻŎƪƛƴƎέ. Therapy is indicated if pain and 
significant limitation in range of motion are present.



Anterior disc displacement with 
reduction

ÅWhen the articular disc becomes displaced anteriorly, 
there is excessive stretching of the retrodiscaltissue, 
which then bears repeated loading force from the 
mandibular condyle. This tissue has been shown to 
have some capacity to adapt to these forces and may 
transform into ŀ άǇǎŜǳŘƻŘƛǎŎΦέ Lƴ Ƴŀƴȅ ǇŀǘƛŜƴǘǎ ǘƘŜ 
disc is recaptured ŀƴŘ ƛǎ ƪƴƻǿƴ ŀǎ άŘƛǎŎ ŘƛǎǇƭŀŎŜƳŜƴǘ 
with reductionΣέ ǊŜǎǳƭǘƛƴƎ ƛƴ ¢aW ƴƻƛǎŜ όŎƭƛŎƪƛƴƎ ƻǊ 
popping) and full translational movement of the 
condyle.

ÅWith mandibular closure, a reciprocal (closing) click 
represents the condyle returning to the retrodiscal 
tissue and the disc returning to an anterior position.



Anterior disc displacement with 
reduction





Anterior disc displacement without 
reduction

ÅADD without reduction, also known as closed lock, will 
have a much different clinical presentation because the 
ŎƻƴŘȅƭŜΩǎ ŦƻǊǿŀǊŘ ǘǊŀƴǎƭŀǘƛƻƴ ƛǎ ƭƛƳƛǘŜŘ ōȅ ǘƘŜ ŘƛǎŎΩǎ 
anterior position and is unable to reduce onto the disc, 
allowing only for rotational and not translational 
movement.

ÅPatients with acute or subacute closed lock typically 
report a sudden onset of pain and inability to open more 
than 20 to 30 mm. There is a hard end feel.



ÅClinically, the mandible deviates on opening to the 
affected side due to the ability of the unaffected joint 
to translate. Additionally, excursive mandibular 
movements to the contralateral side are limited.

ÅIn the case of trismus or severe muscle spasm, a 
downward pressure to the jaw will produce at least a 
few mm of additional opening. There is a soft end 
feel.



Anterior disc displacement without 
reduction (Closed Lock)





Posterior disc displacement 
(open lock)

ÅOpen-lock is the condition where the condyle 
is entrapped in front of the articular disc and 
cannot slide back under the fossa.



Posterior disc displacement





Capsulitis

ÅInflammation of the capsular ligament may manifest with 
swelling and continuous pain localized to the joint. 

ÅMovements that stretch the capsular ligament  cause pain 
with resultant limitation of such movement.

ÅSignificant inflammation may increase joint fluid volume. 
When this occurs, one may see an ipsilateral posterior open 
bite (lack of contact between maxillary and mandibular 
teeth) secondary to inferior displacement of the condyle.

ÅInflammation due to trauma or abnormal function may 
affect the retrodiscaltissue. Edema in this area may cause 
anterior displacement of the condyle and an acute 
malocclusion with painful limitation of mandibular 
movements.



Synovitis

ÅThe highly innervated and vascularized 
synovial membrane digests debris and pain 
mediators released from cartilage 
degradation. When this ability is 
overwhelmed, inflammation (acute synovitis) 
results.

ÅInflammation of the synovial membrane is an 
early sign of DJD



Arthritis

ÅArthritis of the TMJ has many etiologies: 
frequently OA and rheumatoid arthritis (RA) 
and less often infectious, metabolic (gout), or 
immunologic (ankylosing spondylitis, lupus). 

ÅExcessive and repetitive mechanical stress has 
been implicated. 

ÅJoints are tender and will exhibit decreased 
range of motion.



ÅCrepitus may indicate loss of articular 
cartilage.

ÅPatients may have referred pain to head and 
neck regions. 

ÅRadiography may reveal joint space 
narrowing, osteophyte formation, condylar 
head flattening, and subchondral bone cysts.





Chondromalacia

ÅIn the osteoarthritic joint, there is progressive 
softening and loss of cartilage, which leads to 
chondromalacia (softening of the articular 
cartilage) of the TMJ. 

ÅIt is thought that repeated stress-related 
micro trauma (i.e., bruxism) eventually 
overloads ǘƘŜ ƧƻƛƴǘΩǎ articular cartilages 
leading to compression and shearing of 
cartilage.



Neoplasm

ÅPain and/or changes in occlusion may be 
presenting signs and symptoms of a pathologic 
joint lesion.
ÅThe most common TMJ neoplasms are the 

osteoma and osteochondroma. These can be 
distinguished from condylar hyperplasia by the 
presence of a normal condylar neck length. 
ÅPathologic lesions may be first noted on 

screening panoramic radiographs. Further 
evaluation of bony tumors is best performed with 
CT.



Case study

Å38 year-old female, constant jaw pain for the 
last 6 months after a motor vehicle accident. 
At examination, the patient shows no dental 
misalignment or malocclusion, pain in the TMJ 
w/ palpation, decreased mouth opening by 
20% with clicking at mouth opening. X-ray 
reveals no changes on bony structures or 
anomalies. The patient was treated with night 
guard but no improvements. 



TMJ Examination and making 
Diagnosis



Signs and Symptoms

Signs and symptoms of temporomandibular disorders 
(TMDs) may include: pain, impaired jaw function, 
malocclusion, deviation with/without correction, 
limited range of motion, joint noise, and locking.

Headache, tinnitus, visual changes, and other 
neurologic complaints may also accompany TMDs.



TMD Screening Questionnaire

ÅScreening Questionnaire can help to identify patients 
who require further clinical evaluation 

ÅA team of U.S. researchers has developed a screening 
questionnaire designed to enable dental 
practitioners and other healthcare professionals to 
quickly and cost-effectively identify patients with 
pain-related temporomandibular disorders 
(Development of a brief and effective 
temporomandibular disorder pain screening 
questionnaire: Reliability and validity;Journal of the 
American Dental Association, October 2011, Vol. 
142:10, pp. 1183-1191).





ÅThe questionnaire queried patients about how long 
any pain in their jaw or temple area lasted in the last 
30 days, or if they had any pain or stiffness in their 
jaw on awakening in the same time period. It also 
included queries about whether various activities, 
such as chewing hard, affected the pain.

ÅThreshold values for a positive score as 2 for the 
short version and 3 for the long version 

ÅBoth versions had a sensitivity of 99% and a 
specificity of 97%






