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noises, and difculty with jaw function.

Diagnosis ofTMD relies upon measurement of range of motion, assessment

Canada of temporomandibular joint (TMJ) function, and palpation of the muscles and
Mohammad Sharify , MD joints using standard and reliable proceddres.
' i jaw is sur incis incis
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Physical Therapy lock), coronoid process interference, fibrous ankylosis of the joint, a hematoma,
The Netherlands neoplasm, infection, or a systemic condition such as scleroderma.
Production TMJ soundsnay be detected by palpation of the joint during repetitive
Elizelosiin [E6leEs, Cogy Sy opening, closing, and lateral movemefisey are common, and their presence
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osteoarthritis, or anterior or medielJ disk displacemenAccompanying joint
T pain, limitation in movement, or joint tenderness suggest the need for therapelitic

UPCOMING ISSUES intervention.
_ . Muscle and joint palpatiois necessary to determine the presence of tende
A Right to Pain Control? ness in the muscle, joint, and other soft tissue structures as the only sign founf in

masticatory pain disorders such as myofascial pain, mydsiig,synovitis, or

) capsulitis. Unfortunatelyintra- and interexaminer reliability of muscle palpation
IASP-WHO Collaboration is low and requires training and calibration to improve its consistency and
e —— replicability.”
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Fig. 1. The most common muscles associated with masticatory muscle pain include the temporalis
and masseters with associated pain referral patiegftstemporalis refers pain to temples and
frontal, retroorbital, and maxillary teetRight: masseter refers pain to the jagar and
retromandibular and mandibular teeth. Stars show the trigger point location, and arrows within
ovals show the referral patterns.

Imaging der areas (trigger points) in taut bands of skeletal muscles, ten-
dons, or ligament$1°Although pain typically occurs over the

Imaging of théTMJ includes panoramic, tomographic, and trigger point, pain can be referred to distant areas (e.g., the
arthrographic radiographynagnetic resonance imaging (MRI), temporalis referring to the frontal area and the masseter refer
and computed axial tomography (CPanoramic radiographic  ring into the ear). Reproducible pain upon palpation of the trig-
imagingof the jaw is convenient and inexpensive TitJ ger point is diagnostic. Myofascial pain is the most common
screeningAlthough gross degenerative, traumatic, or dysplasticause of masticatory pain, accounting for over 60% af\iD
changes can be detected with panoramic radiographs, subtle cases:*Although the etiology of myofascial pain is unclear
condylar changes and abnormal disk/condylar/fossa relation- current theories hypothesize that macro- or microtrauma dis-
ships cannot be evaluatddateral open and closed mouth to-  turbs normal or weakened muscle through injury or sustained
mography or C&cansof theTMJ are usually recommended.  contraction (e.g., bruxism or clenching). Such processes may
MRI can provide a definitive diagnosis in most cases of sus- induce peripheral and central changes that sensitize muscle
pectedTMJ disk displacement. Patients with joint locking or  nociceptors, resulting in tenderness and both local and referred
restricted condylar motion, as demonstrated clinically or with  pain8-10

lateral tomographycan be evaluated with MRI to determine Myositisis a less common acute condition involving in-

disk position and morphologin addition, MR imaging can be  flammation of the muscle and connective tissue and associated
used to detect joint efsions or altered circulation due to in- pain and swelling. It may be septic or aseptic. Most areas of the
flammation using gadolinium-DPPenhancement. Dynamic muscle are tendeand there is pain within active range of mo-

MRI can also be used to determine the functional relationshipstion. The inflammation is usually due to local causes such as

between the condyle and disk during rotatory and translatory acute overuse, local infection from an impacted third molar
movement of the condyle. Limitations of MRI include the rela- pericoronitis, trauma, or cellulitis.

tive lack of definition of bony surfaces of the joint and restric- Muscle spasnis another acute disorder characterized by

tion to patients without magnetic metallic implants. transient involuntary tonic contraction of a muscle. It can occur
following overstretching of a previously weakened muscle,

Temporomandibular Muscle Disorders protective splinting of an injuryr acute overusé muscle in

spasm is shortened and painful, producing limited range of jaw

Temporomandibular muscle pain disorders or masticatory motion. Lateral pterygoid spasm on one side can also cause a
myalgia are characterized by pain arising from pathological or shift of the occlusion to the contralateral side.
dysfunctional processes in the masticatory musd&sin is Muscle contractug is a chronic condition characterized by
usually experienced over the involved muscle but is sometimegpersistent shortening of the muscle. It can begin after trauma,
referred to distant structures, confusing the diagnostic processinfection, or prolonged hypomobilityf the muscle is main-
There are several distinct types of masticatory muscle pain  tained in a shortened state, muscular fibrosis and contracture
subtypes in the masticatory system. may develop over several months. Pain is often decreased by

Myofascial painthe most common systemic muscle pain voluntary or involuntary guarding, or by avoiding use of the
disorder is characterized by regional pain associated with ten- muscle.



Temporomandibular Joint Disorders L0 F

TMJ pain or arthralgia is usually due to capsulitis or syno- [ o P00 - N
vitis, with associated joint inflammation, tenderness, pain, and | /& *° : i f
fluid accumulation or éfision. Efusions and inflammation can .
be detected by MRI scarighe difficulty in diagnosing joint
problems lies in determining whether pain in the area of the
joint is due to muscle disordgoint disordeyor a systemic
disorder. MosfTMJ arthralgias cause pain anterior to the ear .
with occasional referral to surrounding (e.g., temporal) regions
digital palpation and normal joint use are pairfil.

Several joint conditions can be associated with arthralgia.
Disk displacement witreductionis characterized by clicking of
the TMJ on opening and closinghe opening click reflects the
condyle moving beneath the posterior band of the disk until it
snaps into its normal relationship on the concave undersurfaceFig. 2. The normalfMJ includes: (A) articular eminence, (B) fibro-
of the disk The closing click reflects reversal of this process. ~cartilage articular disk at thd D0 position, (C) condyle, (D) inner
The condyle moves under the posterior band of the disk until it‘(’gt)egx?:r?]t:{f& ;:gi;hcr‘;ﬁgf’ (E and F) lateral pterygoid muscles, and
snaps dfthe disk and onto the posterior attachméhe open- Reprinted with permission from: F;icton J. Recent advances in temporomandibular
ing click occurs at a wider incisal opening than the closing clickdisorders and orofacial paid Am DentAssoc1991; 122:25-32 (copyright 1991,
and at diferent points of incisal opening. Momentary dysfunc- AMerican Dentahssociation).
tion of the disk has been theorized to reflect articular surface ) i _ )
irregularity, disk-articular surface adherence, synovial fluid Disk displacements are common in the general population,
degradation, disk-condyle incoordination as a result of abnor Put thl(z)se dected generally function adequately without treat-
mal muscle function, increased muscle activity around the joint’€nt:~When a patient seeks help for asymptomahty
or disk deformationAs the disk becomes more dysfunctional, it "0IS€S: continued observation, education about the condition,
begins to interfere with normal translation of the condyle, and @nd self-care are sidient (Table ). Pain, intermittent locking,
may even cause periodic jaw lockidq occasional patient has and dificulty using the jaw mandate closer observation and
excessive opening due to ligament laxity and joint hypermobi- possible intervention.

; : . d TMJ subluxation or dislocatiowith or without a disk dis-
1';% zjigi(rj]tbecomes atrisk for open locking or subluxation of placement is characterized by hypermobility of the joint due to

Disk displacement withoueductionis characterized by laxity of the ligaments. It may be provoked in the dentatef

marked limited mouth opening due to interference with normal when the mouth is held open for an extended period, particu-

- . . : . larly in patients with systemic hypermobilifyhe condyle is
condylar sliding on the d'.Sk due to d'SI.( ad_heS|on, deformat'on’anteriorly dislocated with respect to the disk and articular emi-
or dystrophy |n this situation, the opening is usually restricted

. I . . nence, unable to return to the closed position because normal
to 20._30 mm W'th. a (_jewe_itl_on of the jaw to thé_ex_afed side on posterior translation is blocked. In most cases, the condyle can
opening. Joint noise is minimal because little joint translation

Th X | dioint f v b be moved laterally or medially by the patient or clinician to dis-
occurs.The masticatory muscles and joint frequently become - o546 the locking and allow normal closure. If the lock cannot
tender and painful in response to the joint dysfuncédier the

o . - : . be immediately disengaged, jaw manipulation inferiorly and
disk is permanently displaced, soft-tissue remodeling of the disknieriorly may be required before the jaw can glide posteriorly
and associated ligaments in the joint occAfter a permanent

: . L : Osteoarthrosiof theTMJ involves degenerative changes
locking occurs, routine daily jaw function encourages the postess ihe articular surfaces of the joint that cause crepitus, jaw
rior attachment and collateral ligaments to accommodate 0 gysfunction, and radiographic changes. In osteoarthritis, pain,
allow normal jaw opening and abatement of pain. Further adapnflammation, and tenderness of the joint accompany the degen-
tation within the joint m_cludes re_modelmg_of the surface_s of thesrative changes. Osteoarthrosis can occur at any stage of a disk
condyle, fossa, and articular eminence, with corresponding  gjisplacement as well as after trauma, infection, and other insults
radiographic changes. Disk perforation may cause degenerativ the integrity of the joint, or with rheumatic or other condi-
changes and coarse crepitus upon opening and closing. Succegsns that cause polyarthritiShe latter include disorders such
ful remodeling allows patients to regain normal opening with  as systemic osteoarthritis, rheumatoid arthritis, psoriasis, lupus
minimal pain, but joint noise often persists. Sometimes, how- erythematosus, scleroderma, Sjogsesyndrome, and hyperuri-
ever bony degenerative changes progress with severe erosioncemia. Arheumatology consultation is indicated if the joint,
loss of vertical dimension, occlusal changes, worsened joint angbnsistent with other joints, are painful and swollen, red, stif
muscle pain, and greatly compromised jaw function. or crepitant.

The genesis of disk disorders andJ arthralgia has been Other joint disodersinclude ankylosis, traumatic injuries
at least partially attributed to abnormal biomechanical forces omnd fractures, neoplasms, and developmental abnormalities.
the condyle, which alter the shape, form, and function of articuAnkylosis or total lack of joint movement can be due to osseous
lar tissue$:® Friction due to abnormal jaw function and malpo- or fibrous attachment of the condyle to fossa. Extracapsular
sition of the disk may exacerbate both jaw displacement and conditions such as coronoid process interference or muscle
changes to the form and function of the disk. In other cases, a contracture can also cause significant jaw limitatiotaumatic
blow to the jawinadvertent biting of a hard object, or excessiveinjuries usually result in either a contusion with joint hemor
chewing may be inciting factors. Occasiongithiplash injury rhage, a sprain with tearing of the joint capsule and ligaments,
contributes torMJ arthralgia and diskispblacement! or a fracture of the condylar neck or head or of the external



NORMAL SLIGHT DISPLACEMENT ADVANCED DISPLACEMENT
(clicking) (locked)

Fig. 3. There are several stages of disk displacement relative to the temporomandibular joint. Each stdgeehasldifcal characteristics.

auditory canalTMJ injuries are usually accompanied by pain  without being associated with any risk of degenerative joint

and limited range of motion. Developmental abnormalities, diseasé? Repeated injections of corticosteroids can lead to

primary benign and malignant tumors, myxoma, fibrous dysplachondrocyte apoptosis and acceleration of the degenerative
sia, and metastasis or local extension of neighboring malignanprocess?® For myalgia, especially with limited opening,

cies to theTMJ can also occur but are rare. NSAIDs and benzodiazepines aréeefive 2122 Cyclobenza-
prine has also been shown, in clinical trials of muscle pain, to
Management be eficacious in reducing pain and improving sleep and can be

considered when benzodiazepines cause daytime sedation or
Management of all patients with temporomandibular disor other side décts?3

ders aims to: (1) reduce or eliminate pain, (2) restore normal jaw In patients with chroni@MD pain, tricyclic antidepres-
function, (3) reduce the need for future health care, and sants such as amitriptyline and nortriptyline significantly ame-
(4) restore normal lifestyle functionifgSpecific interventions  liorate insomnia, anxietyand painThese medications can be
and their sequencing parallel treatment of musculoskeletal used chronicallySelective serotonin reuptake inhibitors
disorders in generah key determinant of success in chronic ~ (SSRIs) should be used with caution withiD patients be-
pain management is the success in educating the patient aboutause these agents may increase masticatory parafunctional
the disorder to enhance adherence to the self-care aspects of muscle tension and aggravate muscle gin
management, including jaw exercises, habit change, and proper
use of the jaw® The treatments included here are supported by Physical Medicine

randomized controlled trials (RE)*4 Physical medicine interventions can b#oaicious for
patients withTMD pain and restricted motio:?> Jaw exercise
Self-Cae is the primary and often the only physical medicine treatment

Most acuteTMD symptoms are self-limited and resolve required. Jaw exercises include relaxation, rotation, stretching
with minimal interventionTherefore, initial treatment for mas- (range of motion), isometric exercise, and postural exercise.
ticatory myalgia and arthralgia should be a self-care program Stretching exercises, together with cold or heat, deetéfe in
(Table 1) to reduce repetitive strain of the masticatory system reducing pain and improving range of motidiheir benefit is
and encourage relaxation and healing of the muscles and joint@nhanced when they are incorporated into the patidatly

Most patients respond well to self-carediné weeks; if not, routine in conjunction with relaxation techniques and a relaxed
further assessment and treatment are indicated. posture to reduce strain from sustained jaw contraction.
If exercises are iné&dctive or worsen pain, other physical
Pharmacotherapy modalities can be considered: ultrasound, short-wave diathermy
Common medications used foMD pain are classified low-intensity laserpulsed diathermyontophoresis, phonophor

as nonsteroidal anti-inflammatory drugs (NSAIDs), cortico- esis, superficial heat, cryotherapy (cold), and massage all have

steroids, opioids, muscle relaxants, anxiolytics, hypnotics, and demonstrated &€acy. In the short term, such modalities can

antidepressant§ Analgesics are used to allay pain; muscle reduce jaw pain and increase range of motion, thereby allowing

relaxants and anxiolytics for anxiefear and muscle tension;  jaw exercises to proceed/hen range of motion of the jaw is

hypnotics for enhancing sleep; and antidepressants for pain, restricted by &MJ disk displacement without reduction, short-

depression, and with certain agents, insorfhia. term manipulation of the jaw by a physical therapist or self-
RCTs of NSAIDs forTMD suggest adopting a low thresh- mobilization by the patient can help in remodeling the disk to

old for their use as a supplement to self-care. Long-term NSAIlDnprove joint translation, range of motion, and pain.

use is best approached with caution due to their systemic and

gastrointestinal éécts, although the safety of selective COX-2 Orthopedic Intra-oral Splints

inhibitors may be greater than that of nonselective NSAIDs. For  The two most common splints include the anterior position-

more severe joint inflammatory symptoms, corticosteroids are ing splint and the stabilization splifithe anterior repositioning

efficacious inTMJ synovitis, either as brief, tapering oral doses splint places a patiestmandible an@MJ into an anterior

(“dose packs”), injected, or given via iontophorééig:*8Injec- position so as to reduceldJ click that occurs on opening and

tion of hyaluronic acid is just asfiglacious as corticosteroids closing of the jawThe anterior repositioning splint is typically



placed on the maxillary arch with an anterior ramp that first
engages mandibular teeth on initial closure and shifts the jaw
forward into final closure, when all mandibular teeth contact the
splint. The stabilization splint provides a flat passive occlusal
surface that is adjusted with contact on all posterior teeth to
allow passive protection of the jaw and reduction of oral habits.
Although both splints can redu@®D symptoms, the indica-
tions for each dfer somewhat®

Anterior repositioning splints can beiefcious for inter
mittent jaw locking with limited range of motion, especially
upon awakening, or for persisteritlJ arthralgia not responsive
to other therapy (including a stabilization splifithey are rec-
ommended only for short-term, part-time use, primarily during
sleep, because they can cause occlusal changes if worn contir
ously or chronically

The stabilization splint is mostfafacious for masticatory
myalgia andTMJ arthralgia, especially if the pain is worse upon
awakeningThis type of splint can also be used during the day
for oral habit management. Such splints are designed to provid
postural stabilization and to protect thiglJ, muscles, and
teeth.

Partial coverage splints may cause occlusal changes in
some patientsAll splints should cover all of the mandibular or
maxillary teeth to prevent movement of uncovered teeth, with
malocclusionThe splints occlusal surface can be adjusted to
provide a stable occlusal posture by creating single contacts in
all posterior teeth in the habitual closure position.

Cognitive-Behavioral Therapy

Approaches to changing maladaptive habits and behaviors
such as jaw tensing and clenching and grinding of the teeth are
important in treating painful tissues. Cognitive-behavioral
therapies such as habit reversal, biofeedback, relaxation tech-
nigques, and stress management can fieetefe alone or in
conjunction with other treatments.

Behavior modification strategies such as habit reversal anc
overcorrection are the most common techniques used to chanc¢
these habitsAlthough many simple habits are easily abandoned
when the patient becomes aware of them, changing persistent
habits requires a structured program that is facilitated by a clini
cian trained in behavioral strategies. Patients should be aware
that habits do not change themselves and that they are respon
sible for initiating and maintaining behavior changes.

Habit correction can be accomplished by (1) becoming
more aware of the habit, (2) knowing how to correct it (i.e.,
what to do with the teeth and tongue), and (3) knowing why to
correct it.When this knowledge is combined with a commit-
ment to conscientious self-monitoring and a focus upon the
goal, most habits will change. Supplemental behavioral strate-
gies such as biofeedback may also be helpful.

Even when clenching is unconscious or nocturnal, correct-
ing it during the day will help reduce it at night. Splints may
also increase patients’ awareness of oral habits. If muscle tens
ing is the inciting factqrbiofeedback and relaxation techniques
may be indicatedAnother major issue to address is pacing or
hurrying related to a hectic dayor triggers such as depression
and anxietypsychological therapy can helpful. If the problem is
a sleep disordesleep hygiene self-care can be instituted by the
psychologist for nonpathological sleep disturbances, or the
patient can be referred to a sleep laboratory for more detailed
evaluation.

Table I.
Self-care for masticatory arthralgia and myalgia.

This Program is typically provided to 8IMD patients

1.

10.

at their initial visit to encourage healing within
the muscles and joints.

Apply moist heat or coldo the joint or muscles that
are sore, whichever feels bettEither can reduce

joint or muscle pain and relax the muschkgply

heat for 20 minutes to the painful area several times
daily. Microwave a wet towel until it is warm, and
wrap it around a hot-water bottle to keep it warm
longer For cold, use ice wrapped in a thin washcloth
for 10 minutes several times each day (apply it to the
painful area just until the onset of numbness).

Eat a softer dietAvoid hard foods, such French
bread or bagel#void chewy food, such as steak or
candy Cut fruits and steam vegetables and cut them
in small pieces. Chew with your back teeth rather
than biting with your front teetivoid chewing gum!

Chew your food on both sidest the same time or
alternate sides to reduce strain on one side.

Keep your tongue up, teeth apart, and jaw relaxed.
Place your tongue lightly on the palate behind your
upper front teeth, allowing the teeth to come apart,
and relax the jaw muscleBhe upper and lower teeth
should not touch at rest, except occasionally with
swallowing. Monitor your jaw position during the
day to keep it in a relaxed, comfortable position.

Avoid caffeine.Caffeine may increase jaw tension
and may contribute to jaw pain and headaches from
overuse or withdrawal. Clgiine or cafieine-like

drugs are present in de€, tea, soda, and chocolate.

Avoid oral habits that strain the jaw muscles and
joints. These include teeth clenching, teeth grinding
(bruxism), teeth touching or resting togetHsting

the cheeks, pushing the tongue against the teeth, jaw
tensing, and biting objects. Replace these habits with
proper tongue position on the palate (see item 4).

Avoid resting your jaw on your hantb reduce
strain on th&'MJ and maintain jaw muscles in a rest
position.

Avoid activities that involve excessive or prolonged
wide openingof the jaw(yawning, prolonged dental
treatments, etc.) for a period of time until the pain
has been reduced.

Avoid stomach sleepingyhich puts adverse forces
on the jaw and neck muscles.

Use anti-inflammatory medicationsuch as ibuprofen
and aspirin (without céine) to reduc&MJ and
muscle pain.
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