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The Temporomandibular Joint 
What is TMD? 
The Temporomandibular Joint (TMJ) is the joint is involved with dysfunctions involving the mechanics of 
the jaw, muscles surrounding the jaw, articular disk and cartilage of the jaw, and cervical spine 
dysfunction. This joint is involved in chewing, yawning and talking. When dysfunction occurs in this or 
surrounding areas, pain, clicking, and inability to perform these functions may occur.  
 
What causes TMJ Dysfunction (TMD)? 
Possible causes and/or contributors to TMJ dysfunction include, but are not limited to:  

 Poor postural awareness 
 Whiplash or cervical injuries  
 Injury during or after dental procedures  
 Grinding of teeth 
 Dislocation of articular disk 
 Presence of osteoarthritis  
 Stress  

 
What are the symptoms of TMD? 

 Pain or tenderness in the face, jaw area, neck and/or shoulders 
 Pain in or around the ear when you chew, speak, or open your mouth wide 
 Inability to open the mouth wide 
 Jaws "lock" in the open‐ or closed‐mouth position 
 Clicking, popping, or grating sounds in the jaw joint when opening or closing the mouth (which 

may or may not be accompanied by pain) or chewing 
 A tired feeling in the face with or without swelling 
 Difficulty chewing or uncomfortable biting  
 Symptoms may occur on one or both sides of the face 
 Toothaches, headaches, dizziness, earaches, hearing problems, and ringing in the ears (tinnitus) 

 
 
 



How Can a Physical Therapist Help? 
The Temporomandibular Joint can be treated by a physical therapist like any other joint in the body. 
Treatment will include evaluation of mechanics and possible underlying causes of your condition. The 
therapist will examine your posture, flexibility, strength, joint mobility, and movement. They will 
formulate a customized treatment plan to include:  

 Treatment to decrease pain and restore mobility for normal movement, eating, and talking. 
 Manual therapy techniques, including mobilizations of the TMJ, to improve mobility of joints 

and soft tissues and restore positioning of articular disk if displacement exists. 
 Specific strengthening and/or flexibility exercises of surrounding musculature involved. 
 Education, training, nutrition advice, and oral habits modification for proper mechanics of the 

TMJ.  

Anatomy and Physiology of the TMJ 
 

Type of Joint: Synovial; Ball‐in‐socket; Diarthriodial Joint    

 

Cartilage Present:  

 Articular Disc: fibrous connective tissue; adds stability; inc. congruency 

o 3 bands 
 Anterior ‐2 mm 
 Middle ‐1 mm 
 Posterior ‐3 mm 

 Disc Attachments:  
 Medial and lateral collateral ligaments 
 Posterior Attachments / Bilaminar Zone 
 Superior Laminae 
 Inferior Laminae 
 Retrodiskal pad 
 Lateral Pterygoid 

 Retrodiskal pad‐ between superior/inferior laminae: nn. Fibers, blood vessels, fat 

 

 
 

Mechanoreceptors Present: Type I 

 

 



Special Features:  

 Both TMJ and disc are covered in fibrocartilage that has superior reparative property to wear 

and tear of the joint 

 Disk divides joint into superior and inferior cavities 

 During opening, rotation of the condyle occurs in inferior cavity and translation in the superior 

cavity  

 Each TMJ has to function synchronously with the CL joint for daily oral function 

 Dental occlusion can affect the kinematics of the TMJ 

 

Joint Capsule: Fibrous capsule 

 Capsular Pattern: Deviation toward limited side with opening and protrusion; Limited 
contralateral lateral excursion 

 

Resting Position: lips together, mouth slightly open, tongue resting on roof of mouth 

 

Closed‐Packed Position: Articular disk most forward with full opening  

 

Normal ROM: Normal opening= 3 finger widths; 11mm lateral excursion, protrusion, retrusion  

 

Bilaminar Stratum: attaches to meniscus posteriorly  

 

Main Muscle Attachments:  

 Lateral Pterygoids: Protracts jaw; assists with opening (CN V) 

o 2 heads: meniscus and mandible (ANTERIORLY) 

 Medial Pterygoids: runs with masseter (CN V): elevation and protraction bilaterally; unilaterally 

produces contralateral deviation. 

 
 SCMs 

 Masseter (CN V): unilateral causes lateral deviation, bilateral initiate elevation, 

protrusion/retraction. Muscle of mastication. 



 Hyoids (CN VII and Ventral rami C1‐3): Depression and retrusion of mandible during closing 

when the hyoid bone is fixed.  

 Temporalis: bilateral contraction elevate and retract mandible; unilateral leads to lateral 

excursion.  

 

Arthrokinematics of Mouth Opening: Convex on Concave  

 
 First 25 mm of opening that occurs primarily as a rotational motion (roll‐gliding) of the condyle in 

the inferior joint space. 

 

 Once the collateral ligaments tauten, the opening continues as primarily a translator gliding motion 

in the upper joint space until 35 mm is reached and the posterior and collateral ligaments are taut.  

 

 Opening greater than 35 mm results from further translation with over rotation and further 

stretching applied to the posterior and collateral ligaments. 

 

 The lateral pterygoid, inferior head, provides a protracting force on the condyles and discs; the 

geniohyoid and digastric muscles produce a depressing and retracting force on the chin; and the 

mylohyoid muscle pulls downward on the body of the mandible to combine to produce the rotatory 

and translator movements of the jaw that occur with mandibular depression 

Stages of Initial Opening (In Short):  

1. Mandible Closed 

2. Initial opening‐ minimal movement in inferior portion with minimal translation superiorly 

3. Disc and condyle translate to articular eminence 

4. Full jaw opening‐ superior stratum of bilaminar zone becomes stretched 



Common Differential Diagnoses:  

 Postural dysfunction 

 
 Cervical Spine Dysfunction 

o Referral patterns from cervical spine to mandibular regions 
 Suboccipital mm.  
 Greater and lesser occipital nn.  
 Cervical Plexus 
 C2‐3 Facet 

 

 Disk Derangement of the TMJ: secondary to internal derangement of the disk (thickness in disc 

caused by swelling) (YouTube) 

o Anterior Disk Displacement with Reduction (ADDwR): Reciprocal click 

 Louder opening click and lesser closing click  

 Reduction during 1st click, dislocation during 2nd click 

 “S Curve” with opening 

 



o Anterior Disk Displacement without Reduction (ADDwoR): no clicking or limited 

opening because disk is blocking condylar head‐ “Closed lock” 

 Opening < 25 mm 

 
o Posterior Disk Displacement: rare; “Open lock” 

 High costal breathing: overuse of scalenes and SCMs 

 Occlusion problems:  

o Meso‐occlusion (mouth breathers‐ tongue against lower teeth) 

o Distal occlusion (thumb suckers‐ protruded upper teeth) 

 
Malocclusion causes mandible to come forward and places anterior stress on the disk of the TMJ causing 

facial and jaw pain.  

 

 

 

 

 

 

 



ASSESS 
 

Patient history: ask about dizziness/vertigo, headaches, what makes their pain better or worse, oral 

habits, dental history, past traumatic injuries, joint sounds, etc.  

 

Exam:  

 Perform all active and passive ROM assessment 

o Measure opening in mm if possible with goniometer or other measuring device 

  

 

 

 

 

 

 

 

 

 

 

 Palpation of surrounding tissues and musculature 

 Neurological Screen 

 Cervical screen 

 

Special Tests:   

 Chvostek Test: 7th cranial n. pathology; taps parotid gland over masseter; += facial mm. twitch 

(YouTube) 

 Cotton Roll Test: provocation test  

 Cervical Screen 

 



RESET THE SYSTEM 
 

TMJ Mobilizations 

● Distraction  

 
Place thumb along patient’s back molars.  

 

 
Support head with opposite hand. 

 

*Also treat cervical dysfunctions manually as indicated.* 

 

 

 



REINFORCE THE CORRECTION 
 

Reinforcement Techniques with TMD patients is unique:  

 Use a mirror to help reinforce proper alignment with opening 

 Use a night guard as appropriate and prescribed by DMD (make sure that it has minimal contact 

points so as not to encourage grinding and chewing at night) 

 

Stretching:  

 Levator scapulae, SCMs, suboccipitals, upper trapezius  

 

Patient Education:  

 Perform HEP in front of a mirror 

 Relaxation techniques and stress management 

o Regular cardiovascular exercise 

 Postural correction and body mechanics 

 Oral habits modification 

o Resting position: Keep tip of tongue on palate, resting posterior to maxillary center 

incisors, teeth apart, lips together, breathe normally 

o If hypermobile, keep tongue on palate while yawning  

o No biting on pens, nails, sucking on lips, resting had on hand, etc.  

 Soft diet‐ until patient’s pain symptoms subside; increase fluid intake  

o Chew on uninvolved side and progress to simultaneous bilateral chewing 

 Apply heat or ice as indicated  

 Sleeping positions/ hygiene  

 Breathing  

 Chronic Pain Management  

o Educating the patient about chronic pain and understanding their circumstances. 

o If they are experiencing a chronic pain problem, it does not take much activity to 

stimulate extra‐sensitive nervous tissue, which impacts their ability to move and 

perform activities.  

 

 

 

 

 

 

 

 

 

 

 



RELOAD THE SOFTWARE 

Home Exercises for TMJ Dysfunction 
 

 
Resisted Lateral Deviation of Mandible 

 

 

Resisted Mandibular Depression 

Will help detonify the muscles of mastication 

Controlled opening‐ can occur without resistance; keep tongue on palate and open and close without 

excessive protrusion 

 

 
Self‐Mobilization 

Distraction by placing thumb on back molars 

Could be unilateral or bilateral depending on patient’s presentation 

 

 

 

 

 

 

 

 

 

 



Condylar Remodeling Exercise 

A. Gently rest flexible tube in between maxillary incisors (2 front and bottom teeth). .  

 

B. Roll device AWAY from the affected side.  

 

C. After roll, gently bite down as if to make an impression on the device. 

 

D. After bite, maintain force onto device and return to midline. 

 
Most research recommends 6 reps x 6 times per day; however, it depends on the patient and the desired 

effects from the exercise. 

 



 

Anterior Disk Displacement with Reduction Exercise 

A. Open mouth maximally until the 1st click is heard.  

 

B. Close your mouth slowly with your jaw protruded (bottom teeth jutting forward) until your 

teeth are touching.  

 

C. Carefully retract (bring your bottom teeth into normal position) before then closing click occurs. 

    

D. Open maximally without the click. 

Repeat 5 minutes after eating and maintain teeth together with tongue resting on the roof of your 

mouth. 
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T
he term temporomandibular disorder (TMD) was adopted by 
the American Dental Association in 1983 to describe pathologies 
or conditions affecting the temporomandibular joint (TMJ), 
masticatory muscles, and closely related structures.68 Successful 

management of people with long-standing TMDs often requires the 
integrated approach of dental practitioners, physical therapists, and

psychologists. Dental practitioners were 
introduced to the concept of TMD as 
early as 1934, due, in part, to the com-
plex and debatable role of dental oc-
clusion in TMD.61 Physical therapists 
became important members of the care 
team because of the central role of the 
neuromusculoskeletal system in people 

with TMDs.36,71 The complex interplay 
between the sympathetic and trigeminal 
nervous systems and an increased un-
derstanding of the centralization of pain 
have resulted in an important role for be-
havioral scientists, such as psychologists, 
in successful management of chronic 
pain related to TMDs. Such complexities 

present obstacles to accurate diagnosis, 
resulting in diagnostic classifications 
such as “headache” or “TMJ pain,” and 
leave the discerning practitioner with-
out enough information to appropriately 
guide treatment.

The objectives of this paper were (1) to 
characterize the epidemiology and patho-
physiology of TMDs most commonly seen 
in the outpatient clinic, (2) to describe a 
systems screen to be used in the physi-
cal therapy examination to determine the 
need for interprofessional referral, and 
(3) to propose an approach for physical 
therapists to examine, evaluate, and clas-
sify patients with TMDs, based on previ-
ously validated methodologies and that 
will inform treatment approaches.

Based on a summary of epidemiologi-
cal studies, Okeson61 estimated that phys-
ical signs and symptoms of TMDs occur 
in 35% or more of population samples, 
representing people of all ages; however, 
only 5% to 10% of these individuals re-
quire, or actually seek, treatment.55,61,65 
Those who seek treatment are more 
likely to be between the ages of 20 and 
40 years. TMDs are more prevalent in 
women than in men, and research related 
to genetic and hormonal contributions is 
emerging.19,55,61,65

TT SYNOPSIS: Physical therapists have an impor-
tant role on the interprofessional team to provide 
care for people with temporomandibular disorders 
(TMDs). Diagnostic classification is a challenge in 
this population, given the complexities inherent in 
presentations of headache and orofacial pain, and 
is critical to selecting the appropriate intervention. 
The objectives of this paper were (1) to character-
ize the epidemiology and pathophysiology of the 
TMDs most commonly seen in the outpatient 
clinic, (2) to describe a systems screen to be used 
in the physical therapy examination to determine 
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amine, evaluate, and classify patients with TMDs, 

based on previously validated methodologies. A 
modification of the diagnostic framework of the 
International Headache Society has provided the 
basis for the systems screen of people presenting 
with orofacial pain. The physical therapy examina-
tion and evaluation is based on the Diagnostic 
Criteria for TMD, developed and validated by a 
consortium of specialists from the American 
Academy of Orofacial Pain.
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DIAGNOSTIC CLASSIFICATION

D
iagnostic classification is criti-
cal in determining appropriate 
treatment. The International Head-

ache Society33 classifies headache (HA) 
into 3 broad categories: (1) primary HA 
(migraine, tension type, cluster, other 
primary), (2) secondary HA caused by 
another disorder (increased intracranial 
pressure, cranial neoplasm, TMD, medi-
cation reaction, eyes, ears, nose, sinuses, 
teeth, psychiatric, infection, trauma, cer-
vical), and (3) cranial neuralgias.63 TMD, 
as defined by the International Headache 
Society, is classified as a secondary HA 
that results from disorders of the TMJ 
or related tissues (ICD-10, G44.846).33 
This generic diagnostic classification of 
TMD does not provide adequate speci-
ficity to guide physical therapy manage-
ment for people with a TMD, but the 
overall framework enables the develop-
ment of a systems screen to rule in or 
out the need for interprofessional refer-
ral. In an attempt to develop consistency 
and specificity for clinical and research 
diagnoses specific to TMDs, Dworkin 
and LeResche22 developed the Research 
Diagnostic Criteria for Temporoman-
dibular Disorders, a classification system 
based on an integration of impairments 
and symptoms. Recently, an interprofes-
sional consortium revised the criteria to 
improve reliability, validity, sensitivity, 
and specificity of the examination algo-
rithms of the original Research Diag-
nostic Criteria for Temporomandibular 
Disorders, resulting in the Diagnostic 

Criteria/Temporomandibular Disorders 
(DC/TMD) (TABLE 1).8,44,74,75,78 The basic 
elements of the DC/TMD provide a valid 
diagnostic classification for TMDs, based 
on the more common body structure/
function impairments and activity limi-
tations seen in this clinical population in 
the outpatient clinic.

The DC/TMD criteria describe 2 axes 
of focus for examination. Axis I encom-
passes physical examination of body 
structure/function impairments in the 
muscle and joint domains, with diagnos-
tic classification as the outcome. Axis II 
measures focus on identifying psycho-
social characteristics that play a foun-
dational or indirect role in the primary 
complaints.58 Axis I contains 3 broad 
classification groups: group 1 masticatory 
muscle disorders; group 2, joint disor-
ders related to temporomandibular disc 
derangements (disc displacement with 
reduction [DDWR], disc displacement 
without reduction [DDWOR]); and 
group 3, joint disorders related to TMJ 
arthralgia, arthritis, and arthrosis (TABLE 

1).21,44,74,78 In this article, we integrate the 
Axis I classification algorithms with the 
physical therapy examination and evalu-
ation, with the goal of appropriately se-
lecting optimal interventions for people 
with TMDs.

Several studies have been conducted 
to determine the reliability and valid-
ity of the DC/TMD Axis I classification 
examination algorithms.44,74,75,78 Expert 
diagnoses of 614 individuals with clinical 
symptoms of TMD and 91 controls were 
established by 2 TMD clinical experts who 

were blinded to each other’s findings. The 
clinical examination included the items 
of the original Research Diagnostic Crite-
ria examination criteria; additional clini-
cal tests that emerged since the original 
Research Diagnostic Criteria; and pan-
oramic radiographs, magnetic resonance 
imaging (MRI), computed tomography 
imaging, and radiologist assessment. The 
updated classification algorithms were 
developed using data from 352 patients. 
The other 353 patients were used to test 
the validity of the algorithms.44,74,75,78 The 
examination algorithms leading to clini-
cal classification of “any muscle disorder” 
and “any joint pain” have excellent inter-
examiner reliability.44,74,75,78 Sensitivity 
and specificity data were based on the 
ability of the classification algorithms to 
establish a diagnosis, using the expert-
driven diagnosis as the gold standard 
(TABLE 2). Studies conducted in orofacial 
pain clinics have demonstrated that ap-
proximately 45% of patients with TMDs 
have masticatory muscle disorders, with 
the second-most common diagnosis be-
ing joint pain related to DDWR. Many 
patients have both masticatory muscle 
and joint disorders.44,61,73-75,78

Masticatory Muscle Disorders
The masticatory muscles include the 
lateral pterygoid (functionally divided 
into superior and inferior sections), the 
masseter, the temporalis, and the medial 
pterygoid (FIGURES 1 through 3).40,41 Mas-
ticatory muscles may be directly injured 
through overuse and/or tensile strain, 
and indirectly through muscle guarding 
and centrally mediated myalgia. Pro-
longed guarding or delayed healing may 
result in muscle shortening or contrac-
ture, and the presence of trigger points 
can result in referred pain in tissues out-
side of the muscle.21

Overuse of masticatory muscles oc-
curs with parafunctions, such as gritting, 
clenching, bruxing, grinding, nail biting, 
and gum chewing. Overuse also occurs 
with muscle guarding in response to 
conditions such as TMJ inflammation, si-
nusitis, or dental pathology. Overstretch-

TABLE 1
Axis I Diagnostic Classifications of Physical 

Conditions, Modified From the Diagnostic 
Criteria/Temporomandibular Disorders74,75

Group I: Masticatory 
Muscle Disorders Group II: Disc Displacements Group III: Joint Dysfunction

(Ia) with normal opening (IIa) disc displacement with reduction (IIIa) arthralgia

(Ib) with limited opening (IIb) disc displacement without reduction with 
limited opening

(IIIb) osteoarthritis

(IIc) disc displacement without reduction without 
limited opening

(IIIc) osteoarthrosis

44-03 Harrison.indd   183 2/19/2014   4:33:06 PM

Jo
ur

na
l o

f 
O

rt
ho

pa
ed

ic
 &

 S
po

rt
s 

Ph
ys

ic
al

 T
he

ra
py

®
 

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.jo

sp
t.o

rg
 a

t o
n 

M
ay

 4
, 2

01
5.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 N

o 
ot

he
r 

us
es

 w
ith

ou
t p

er
m

is
si

on
. 

 C
op

yr
ig

ht
 ©

 2
01

4 
Jo

ur
na

l o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

. A
ll 

ri
gh

ts
 r

es
er

ve
d.



184  |  march 2014  |  volume 44  |  number 3  |  journal of orthopaedic & sports physical therapy

[ clinical commentary ]

ing may occur during dental procedures, 
blows to the mandible, or other macro-
trauma to the region. The result can be 
musculotendinous strain, delayed-onset 
muscle soreness,41 muscle guarding, and/
or tendinopathy.49,57 In addition to pain, 
muscle disorders can result in reduced 
or altered range of motion and/or altera-
tions in the occlusal relationship of the 
maxillary and mandibular teeth during 
rest or mouth closure.61 An example of 
this would be muscle guarding of the 
lateral pterygoid placing an anteriorly 
directed force on 1 or both sides of the 
mandible.

Centrally mediated myalgia is a pro-
cess that involves chronic overactivation 
of muscle, as a result of central sensiti-
zation.86 Central sensitization results 
when repetitive nociceptive input causes 
an increase in the excitability of the spi-
nal cord neurons receiving the noxious 
input and adjacent spinal cord neurons 
receiving nonnoxious input. The result is 
amplification of pain information in the 
brain, resulting in what has been termed 
a wind-up in both central and peripheral 
nervous system processes, which causes 
pain and a reduction in the normal cen-

tral inhibitory mechanisms that help 
to balance activation of pain centers.32 
Increased facilitation and reduced inhi-
bition of central nervous system pain-
processing centers can cause muscle pain 
through a combination of altered central 
pain perception and possible antidromic 
effects.61 Centrally mediated myalgia is 
often exacerbated by increased sympa-
thetic nervous system activity.17,32 It is 
important for the physical therapist to 
recognize the role of the central nervous 
system in centrally mediated myalgia be-
cause, in this scenario, treatment target-
ing only the peripheral site of pain is not 
likely to be effective.

Central sensitization can also result 
in referred pain located outside the lo-
cal tissue causing the pain. Muscles with 
sustained nociceptive input or with pro-
longed muscle guarding may develop 
trigger points that, when palpated, result 
in regional, dull, achy pain distal from 
the muscle itself (FIGURES 1 through 3).28 
Trigger points are thought to form when 
a local energy crisis occurs at the cellu-
lar level of muscle from overactivation of 
acetylcholine input at the neuromuscu-
lar junction, resulting in local sustained 

engagement of actin and myosin cross-
bridges, which inhibits blood flow and ac-
tivates nociceptors.51 Earache, toothache, 
TMJ pain, other facial and HA pain, and 
vertigo may result, which highlights the 
need for, and challenge of, differential 
diagnosis.

Joint Dysfunction
Joint impairments may involve the tem-
poromandibular disc, joint surfaces, 
joint capsule, ligaments, or synovium, or 
a combination of these structures. The 

TABLE 2

Diagnostic Accuracy and Reliability of the 
Clinical-Exam Algorithms Used for Axis I 
Diagnostic Classification, as Determined 

by Expert Clinician Researchers From the 
American Academy of Orofacial Pain*

*Modified with permission from Schiffman et al,74 Table 1. ©Quintessence Publishing Company Inc.
†Using expert-driven diagnosis as the gold standard.
‡Based on the clinical-exam algorithm.

Diagnostic Classification

Sensitivity/Specificity of 
Clinical-Exam Algorithm to 
Predict Diagnostic Group†

Interrater Reliability (κ) Between 
Examiners’ Diagnoses‡

Any group I: muscle disorders 0.91/1.00 0.83

Any group II: disc displacements 0.71/0.67 0.84

IIa: disc displacement with reduction without limited 
opening

0.46/0.90 0.70

IIb: disc displacement without reduction with limited 
opening

0.80/0.97 0.63

IIc: disc displacement without reduction without 
limited opening

0.53/0.80 0.72

III: any joint pain (arthralgia, osteoarthritis) 0.92/0.96 0.85

Any arthrosis: osteoarthritis, osteoarthrosis 0.52/0.86 0.87

FIGURE 1. Temporalis muscle. Palpation may reveal 
trigger points77 that cause pain-referral patterns to 
the upper teeth, the temporal area, and/or the area 
around the eye.

FIGURE 2. Masseter muscle. Palpation may reveal 
trigger points77 that cause pain-referral patterns 
to the lower teeth, the lateral face, and/or the area 
around the eye.
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DC/TMD categories of group II (disc 
displacement) and group III ( joint dys-
function) are integrated here, because 
disc disorders become problematic for 
patients primarily when these result in 
joint pain (arthralgia) or functional mo-
tion restrictions.

Structural impairments of the disc-
condyle complex may involve faulty ki-
nematics of the TMJ disc, classified as 
DDWR (FIGURE 4) or DDWOR (FIGURE 5). 
The disc is anchored to the posterior por-
tion of the TMJ by the retrodiscal tissue, 
which is well innervated and vascular-
ized. Macrotrauma, as may occur from 
opening the mouth for dental procedures, 
intubations, and blows to the face, can re-
sult in plastic deformation and injury to 
the retrodiscal tissue and/or the collateral 
ligaments that anchor the disc to the con-
dyle. Alternately, repeated microtrauma, 
as occurs with parafunctional activities of 
gritting, grinding, and bruxing, can cause 
excessive force on the disc, resulting in 
disc thinning or perforations and disc 
displacement. Anterior disc displacement 
is the most common type of disc displace-
ment.17,61 In a DDWR, a click or pop oc-
curs when the condyle glides onto the 
middle aspect of the displaced disc dur-

ing mouth opening (“with reduction”), 
and a reciprocal click, sometimes muted, 
occurs during mouth closing as the con-
dyle slips posteriorly on the anteriorly 
displaced disc (FIGURE 4). This may result 
in excessive loading of joint structures, 
such as the retrodiscal tissue, causing 
injury, inflammation (eg, retrodiscitis), 
and joint pain in the preauricular area. 
This may or may not be accompanied by 
muscle guarding. Treatment should be 
provided when the patient experiences 
pain or dysfunction. It is important to 
note that most people with joint sounds 
do not have pain or dysfunction, which 
suggests that the disc has the potential 
for healthy remodeling in response to 
the altered condylar positioning. People 
whose chief complaints are joint sounds, 
but who do not have pain or dysfunction, 
should be treated conservatively with 
education about the remodeling process, 
the maintenance of healthy joint function 
(eg, reduction of parafunction), and the 
role of stress in overactivation of the mas-
ticatory muscles.17,61

Although most people with joint 
sounds in the absence of pain or dys-
function never progress to more severe 
impairments, it is possible that the disc 

may continue to migrate anteriorly, and 
the DDWR may progress to a DDWOR 
(FIGURE 5).17,61 Once this progression to 
DDWOR occurs, a reciprocal click no 
longer exists, but decreased mandibu-
lar motion (mouth opening less than 
40 mm) can result from the inability of 
the condyle to glide anteriorly. Preau-
ricular pain may result from retrodiscal 
tissue inflammation or excessive joint 
loading. As inflammation resolves and 
tissue remodeling advances, range of mo-
tion may improve and pain may lessen, 
even though the altered biomechanics of 
DDWOR remain.16,47

Joint pain can be caused by inflamma-
tion of the soft tissue around areas such 
as the capsule, ligaments, synovium, and 
retrodiscal tissue, or it can occur due to 
structural changes to the joint surface. 
These pathologies of the joint are classi-
fied in the DC/TMD Axis I as arthralgia, 
osteoarthritis, and osteoarthrosis (TABLE 

1). Differentiating among synovitis, cap-
sulitis, or retrodiscitis will not alter physi-
cal therapy interventions, which will be 
guided instead by the chronicity of the 
inflammation, the level of irritability, mo-
bility impairments, and the coexistence 
of masticatory muscle disorders.

Osteoarthritis and osteoarthrosis rep-
resent degeneration of the articular sur-
face of the TMJ, with the former being 
associated with inflammatory processes. 
The degeneration occurs in response 
to excessive loading and/or prolonged 
chemical irritation (ie, inflammation), 
as may occur with disc derangements 
or chronic, excessive parafunctional ac-
tivities. The patient may report joint 
pain and “crepitus” or a grating feeling 
throughout the entire joint movement. It 
is important to note that the TMJ does 
demonstrate normal age-related changes 
such as slight flattening of the condyle, 
but age-related adaptive processes do not 
predispose one to pain or dysfunction in 
this region.15,17

Axis II: Psychological Contributions
Researchers and expert clinicians in oro-
facial pain have long acknowledged the 

FIGURE 3. (A) The lateral pterygoid muscle. Though not directly palpable, trigger points in the lateral pterygoid 
may refer pain to the ear, the preauricular area, and/or the anterior/lateral face. (B) The medial pterygoid muscle. 
Only the inferior portion is directly palpable on the internal aspect of the inferior mandible. Trigger points77 in the 
medial pterygoid may refer pain to the ear and preauricular area, and/or to the cervical area just posterior to the 
mandibular angle.
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Differential Diagnosis
In addition to the musculoskeletal struc-
tures (TMJ and the masticatory muscles) 
and the psychological factors discussed, 
orofacial pain may result from or be ex-
acerbated by (1) primary HAs (migraine, 
cluster, tension type, other primary); (2) 
secondary HAs related to systemic prob-
lems such as cardiovascular and rheu-
matoid disorders and disorders related 
to the cervical spine, ears, sinuses, eyes, 
medications, and dental structures; and 
(3) cranial and peripheral neuralgias 
and central nervous system disorders. 
The following provides an overview of 
the physical therapy examination for 
people presenting with HAs and/or oro-
facial pain. The examination will consist 
of the history, screens for contributing 
psychological factors, a systems screen, 
cervical spine screen, and specific ex-
amination of the TMJ and masticatory 
muscles.

PHYSICAL THERAPY 
EXAMINATION

History

A 
thorough history will help 
identify the possible source(s) of 
the orofacial pain and provide a 

screen for other causative or contributing 
factors.17,22,61,74,75 Red flags related to car-
diac history (eg, angina or history of myo-
cardial infarction) and brain function 
(eg, sudden-onset severe HAs, weakness, 
or slurred speech) must be investigated 
early in the history taking. Information 
about the nature of the pain will be criti-
cal in determining the possibility of pri-
mary HAs (migraine, cluster) (TABLE 3) 
and secondary HAs related to the eyes, 
ears, sinus, dental structures, medication 
complications, and/or neurologic types 
of pain. Unrelenting pain unrelated to 
musculoskeletal function is an indica-
tion for referral. Information about cervi-
cal dysfunction is essential to determine 
whether the cervical spine is causing or 
exacerbating the HA/facial pain. Medi-
cation history is important to determine 
potential negative interactions, rebound 
HAs from overuse (as occurs with non-
steroidal anti-inflammatory drugs), or 
withdrawal.

Key questions have been examined 
and determined to have strong sensitiv-
ity and specificity in incriminating TMDs 
as the source of pain.22,29 The initiating 
question is, “Have you had pain or stiff-
ness in the face, jaw, temple, in front of 
the ear, or in the ear in the past month?” 
A positive response should be followed 
with a question about whether the symp-
toms are altered by any of the following 
jaw activities: chewing, talking, singing, 
yawning, kissing, moving the jaw.22,29,74,75 
The other key inquiry is directed toward 
identifying the presence of a disc dis-
placement22,74: “Have you ever had your 
jaw lock or catch so that it would not 
open all the way? If so, was this limita-
tion in jaw opening severe enough to in-
terfere with your ability to eat? Have you 
ever noticed clicking, popping, or other 
sounds in your joint?”74

importance of the psychological domain 
in causing and/or maintaining pain, and 
in upregulating peripheral and central 
neural structures involved in nocicep-
tion.22,32,74,75 Central nervous system dif-
ferences in the trigeminal nucleus and 
limbic structures have been demon-
strated in people with myofascial pain, 
and chronic pain results in sympathetic 
nervous system overactivation.88 Carlson 
et al12 summarized research demonstrat-
ing that people with chronic TMDs are 
physiologically overreactive to their en-
vironment and tend to have substantial 
psychosocial stressors compared to peo-
ple without TMDs. Okeson61 described 
the relationship of Axis I (physical) and 
Axis II (psychological) domains as shift-
ing in balance as the time lengthens in 
which the individual’s pain persists, with 
Axis II domains (eg, anxiety, depression, 
anger, fear) becoming more dominant 
over time.

FIGURE 4. Disc dislocation with reduction.61 The disc is displaced anteriorly (1), creating a click (2-3) during mouth 
opening (2-5) as the condyle glides anteriorly, and a reciprocal click (8) during mouth closing (6-8) as the condyle 
glides posteriorly. Copyright ©Elsevier 2013
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Parafunctional activities (eg, clench-
ing, chewing pencils, chewing gum, 
chewing fingernails, or grinding teeth) 
must be explored, and patients should be 
asked if their teeth are touching at times 
other than when chewing and occasion-
ally during swallowing and speaking. 
Excessive parafunctional activities dur-
ing sleep may be identified by significant 
others, or by wear patterns of the teeth, 
and may be associated with masticatory 
muscle pain upon waking.
Psychological Screen  Psychological 
screening begins in the history or in the 
waiting room as the patient completes 
questionnaires. The practitioner should 
listen for reports of psychological stress 
overload, malaise, anxiety, sleep prob-
lems, changes in eating patterns, weight 
changes, unexplained fatigue, and other 
signs of depression, which might exacer-
bate pain through central mechanisms.89 
The Patient Health Questionnaire 
for Depression and Anxiety is a brief, 
4-item self-report screen validated for 
anxiety and depression and shown to 
predict functional impairment, health 
care usage, and disability days. A score 
of 3 to 5 suggests mild anxiety/depres-
sion, 6 to 8 is moderate, and 9 to 12 is 
severe.39

Fellows of the American Academy of 
Orofacial Pain also recommend the Grad-
ed Chronic Pain Scale as a screen for the 
presence of psychologically maintained 
pain in people with facial pain.8,59,80,89 
This is a self-report survey with items 
that cluster to represent 3 domains: 
characteristic pain intensity, pain inter-
ference in daily activities, and number 
of days of substantial activity limitation 
due to pain in the last 6 months. Graded 
Chronic Pain Scale scoring may place pa-
tients in the following categories: grade 
1, low pain intensity and low disability; 
grade 2, high pain intensity and low dis-
ability; grade 3, moderate disability due 
to pain; and grade 4, severe disability due 
to pain.80 Both the Patient Health Ques-
tionnaire for Depression and Anxiety and 
the Graded Chronic Pain Scale have been 
shown to have good validity and respon-

siveness, and both can be readily accessed 
through a search on the Internet.39,59,80 
Moderate to severe anxiety/depression 

and/or pain-related disability are an in-
dication for referral to a behavioral health 
specialist.

TABLE 3

Comparison of Location,  
Duration, and Clinical Manifestations  

in Patients Presenting With 3 Types  
of Primary Headaches: Migraine,  

Tension Type, and Cluster

Type of Headache Pain Location Duration Clinical Manifestations

Migraine Unilateral side of head; 
may shift

4-72 h More prevalent in women than men. Nausea, 
vomiting, throbbing, light-headedness, aura, 
photophobia, phonophobia interfere with 
everyday life

Tension type  
(unknown cause)

Bilateral tight band 
encircling head at the 
level of the temples

30 min to 7 d Head and neck pain, muscle tightness, dull 
pressure like tight band

Cluster Severe unilateral orbital 
pain

Occurs in cyclical 
patterns; 15 min 
to 2 h

More prevalent in men than women; sudden 
onset, tearing, rhinorrhea, “alarm clock” 
headache during morning sleep

FIGURE 5. Disc dislocation without reduction.61 The disc is dislocated anteriorly in relation to the condyle, 
impeding the normal anterior glide of the condyle during opening (1-5), and preventing the condyle from gliding 
onto the disc. This may result in pain due to increased joint and tissue loading, and mobility impairments. 
Copyright ©Elsevier 2013
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Physical Exam: Systems Screen
Primary HA  Primary HA, as defined by 
the International Headache Society (mi-
graine, cluster, tension type, other prima-
ry), is neurological or vascular in origin.33 
Some people with primary HA may have 
cervical musculoskeletal dysfunction 
concurrently, which may trigger primary 
HA.84 TABLE 3 provides characteristics of 
primary HA related to quality, location, 
and timing. People with primary HAs 
should be referred to an HA specialist, 
such as a neurologist or an orofacial pain 
specialist.
Secondary HA and Other Orofacial 
Symptoms  Symptoms of cardiovascular 
origin, such as angina pectoris or myo-
cardial infarction, may be expressed in 
atypical patterns, particularly in women. 
Blood pressure and pulse must be part of 
the systems screen. Patients complaining 
of facial pain described as sudden onset 
of intermittent burning, tingling, or pres-
sure, unrelated to jaw function and in the 
presence of relevant cardiac history or 
signs, should be referred immediately for 
medical screening.26,37

Rheumatoid arthritis and systemic lu-
pus erythematosus can cause TMJ degen-
eration and arthralgia, resulting in pain 
with jaw function.5,38,87 Rheumatoid ar-
thritis occurs more commonly in women 
in their third and fourth decades of life 
and increases in frequency again in older 
age. Symptoms of bilateral pain in mul-

tiple joints suggest the need for referral to 
a rheumatologist or the patient’s primary 
care physician, and physical therapists 
must use caution to avoid exacerbating a 
reactive joint.11,38,69

Fibromyalgia is diagnosed by presen-
tation of pain in 2 of 4 bodily quadrants 
(above and below waist and right and left 
side of the body) for at least 3 months, 
tenderness in 11 or more of 18 specified 
sites, and normal electromyography.25,30 
While diagnosing fibromyalgia can be 
complex, therapists should consider a re-
ferral to a rheumatologist for additional 
diagnostics when patients present with 
undiagnosed bilateral chronic pain ac-
companied by fatigue, sleep, and mood 
disturbances.52

Cervical spine disorders can result 
in complaints of HAs and orofacial 
pain.7,17,34,84 Trigger points in the cervi-
cal muscles may refer pain to the tem-
poral, mandibular, frontal, retro-orbital, 
preauricular, and posterior and supe-
rior cranial areas (FIGURE 6).77 Cervical 
facet joints and upper cervical neuronal 
structures can cause orofacial pain.9,23,27 
Cervical spine disorders may exacerbate 
TMDs as a result of the convergence of 
sensory information from the cervical 
spine influencing the trigeminal nucleus 
at the spinal cord level.10,61 McNeely and 
colleagues50 cited evidence describing an 
increase in cervical spine problems in 
those presenting with TMDs. Jull and 

colleagues34 provided a cluster of exami-
nation findings to discern cervicogenic 
HAs from primary HAs. The combina-
tion of reduced cervical range of motion, 
painful upper cervical segmental manual 
examination, and reduced strength in the 
cervical cranioflexor muscles delineated 
people with cervicogenic HAs from those 
with primary HAs with 100% sensitivity 
and 90% specificity.34 In addition to cer-
vical range of motion, segmental provo-
cation, and strength testing, palpation 
of cervical muscles will help discern the 
presence of trigger point pain-referral 
patterns. Because of the possibility of 
facilitation between the cervical and 
trigeminal systems, a complete cervi-
cal spine examination is warranted if a 
cervical disorder is suspected, even if the 
cervical exam does not directly reproduce 
the facial pain. Treating cervical disor-
ders in addition to treating TMDs may 
help to reduce the overall burden caused 
by peripheral pain input, not the least of 
which is the centralization of pain that 
may occur with long-standing pain.

Patients should be asked about dental 
history, aching teeth, pain with eating, 
and procedures that could have trauma-
tized the temporomandibular structures 
and resulted in guarding of the mastica-
tory muscles.61 The muscles of mastica-
tion can also cause pain-referral patterns 
to the teeth and be mistaken for dental 
pathology, necessitating a thorough pal-

FIGURE 6. Posterior cervical muscles. Palpation may reveal trigger points77 that cause pain-referral patterns to the posterior cranium, the temporal area, the lateral face, and/or 
the area around the eye or the ear. From left to right: splenius, sternocleidomastoid, semispinalis, upper trapezius.
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pation exam when tooth pain is present.77 
While the role of occlusion in causing 
TMDs is inconclusive, physical thera-
pists should visually screen for obvious 
malalignment, underbite, overbite, open 
bite, and observe the health of the gums. 
Dental practitioners with specialty certi-
fication in orofacial pain are key collabo-
rators or team coordinators in managing 
complex orofacial pain problems and 
can be identified through the American 
Academy of Orofacial Pain.6

Ear disorders, such as an inner or 
outer ear infection, can produce pre-
auricular symptoms in and around the 
TMJ.61,82 Conversely, hyperactivity of the 
masticatory and tensor tympani muscles 
can cause ear pain, tinnitus, and feelings 
of fullness in the ear.66 An otoscope al-
lows the physical therapist to view the 
tympanic membrane for signs of redness 
and edema, and visual examination of the 
tragus, the mastoid, and the auricle may 
reveal redness, edema, or scaliness. Pres-
sure on the tragus may reproduce pain if 
the ear is the source of the symptoms.61,79

Patients with sinusitis complain of 
acute facial pain or pressure-type HAs 
and may present with nasal congestion, 
reduced sense of smell, postnasal drip, 
fever or malaise, and aching teeth asso-
ciated with certain weather conditions 
or times of the year.4 Referral to an ear, 
nose, and throat specialist or primary 
care physician will help clarify this com-
mon diagnosis.

Patients with eye disorders may ex-
perience pain around the eye, numb-
ness, HA, and other symptoms similar 
to TMD, cervicogenic HA, or primary 
HA. Optic neuritis, sometimes associ-
ated with multiple sclerosis, produces 
ocular pain with eye movement and may 
result in progressive acute monocular vi-
sion loss. Temporal arteritis, a form of 
giant cell arteritis, results from inflam-
mation of blood vessels to the face and 
can cause acute facial pain and vision 
loss. It is more common in older adults 
and in women, and is associated with 
polymyalgia rheumatica.54,89 To differ-
entiate temporal arteritis from TMDs, 
physical therapists should palpate the 
temporal artery anterior to the ear and 
superior to the posterior portion of the 
zygomatic arch. Pressure to this area will 
provoke severe eye pain in patients with 
temporal arteritis.11 Patients with ocular 
pain that is increased with eye move-
ment or focused vision or patients with 
acute vision loss should be referred to an 
ophthalmologist.
Cranial and Peripheral Neuralgias and 
Central Nervous System Disorders  Pe-
ripheral neuralgias involve disorders af-
fecting the peripheral nerve structures 
and include herpes zoster, postherpetic 
neuralgia, optic neuritis (discussed pre-
viously), trigeminal neuralgia, and occipi-
tal neuralgia. When a rash is not present, 
as in the early development of herpes 
or postherpetic neuralgia, screening is 

through symptom presentation consis-
tent with neuralgia, such as tingling, 
shooting, burning sensations, or, in some 
cases, reduced sensations. The greater 
occipital nerve (C2-3) provides sensory 
innervation to the posterior cranium and 
is irritated in occipital neuralgia. The 
greater occipital nerve is examined by its 
palpation at the greater occipital notch, 
located midway between the external 
occipital protuberance and the mastoid 
process.

A cranial nerve screen should be 
completed on each patient presenting 
with orofacial pain. Particular attention 
should focus on the fifth cranial nerve, 
the trigeminal nerve, which supplies mo-
tor and sensory innervation to the masti-
catory region, is implicated in trigeminal 
neuralgia, and is examined by a light-
touch sensory screen to the facial areas 
supplied by the nerve (TABLE 4).2

Neuropathic pain is described as pain 
with its origin in the neural tissue, ei-
ther centrally or peripherally. A causal 
event may be associated, such as trauma 
to a tooth, but neuropathic pain contin-
ues even when there is no longer a clear 
source of nociception and normal heal-
ing times have passed.62 Musculoskeletal 
examination typically does not reproduce 
the patient’s chief complaint. Patients 
with neuropathic pain describe symp-
toms as burning, hyperalgesia (similar to 
electric shock), paresthesia, and anesthe-
sia, and the symptoms may be episodic or 
continuous. Episodic neuropathic pains 
include paroxysmal neuralgia pain (eg, 
trigeminal neuralgia) and neurovascu-
lar pain. Continuous neuropathic pains 
include peripherally mediated pain, 
centrally mediated pain, and metabolic 
polyneuropathies.17,60-62 A patient with 
suspected neuropathic pain should be 
referred to an appropriate orofacial pain 
specialist or neurologist.

Meningitis results from bacterial or 
viral infection of the meninges, produces 
edema of the brain with bleeding, and 
can lead to death. Clinical manifestations 
include nuchal rigidity, fever, photopho-
bia, nausea, and vomiting. Primary brain 

TABLE 4
Synopsis of International Headache  

Society Criteria for People Presenting  
With Trigeminal Neuralgia89

A.  �Facial or frontal pain occurs as paroxysmal episodes, which last from a few seconds up to 2 minutes

B.  �Pain exhibits the following characteristics:

1.  �Occurs along 1 or more divisions of the trigeminal nerve

2.  �Sudden, severe, sharp, superficial, stabbing, or burning

3.  �Initiates from trigger areas, or functional or parafunctional activities

C.  �Asymptomatic between paroxysmal episodes

D.  �Neurologically intact

E.  �Episodes are stereotyped in the individual patient

F.  �Differential diagnosis excludes other causes of facial pain through client history, physical examination,  
and specialist input
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tumors are rare but must be considered. 
Subarachnoid hemorrhage can be caused 
by rupture of an intracranial aneurysm 
or an arteriovenous malformation, and is 
associated with severe, sudden-onset HA 
and brief episodes of loss of conscious-
ness.11 Stroke may involve manifestations 
related to HAs, facial and extremity paral-
ysis, and slurred speech. Changes in men-
tation, vomiting, nausea, visual changes, 
seizures, ataxia, or speech impairment 
warrant a detailed neurological exam and 
referral for immediate medical care.11

Medical experts have created the ac-
ronym SNOOP for diagnosis of red flags 
in those presenting with HAs who need 
immediate attention. SNOOP stands for 
systemic (eg, fever, chills, night sweats), 
neurological (eg, abnormal neurological 
findings), onset sudden (HA peaks with-
in 1 minute of onset), onset after age 50, 
pattern change (increasing in frequency, 

associated with Valsalva maneuver, ag-
gravated by postures that change cranial 
or eye pressure).48

TMJ and Muscle Examination
The systems screen will differentiate 
problems outside the masticatory struc-
tures and identify the need for interpro-
fessional referral and/or further cervical 
spine examination (TABLE 5). Examina-
tion and evaluation of the TMJ and re-
lated structures will further delineate 
TMDs and classify the problem as either 
masticatory muscle or joint disorder, or 
both, which will then determine the plan 
of care. Examination of the masticatory 
structures includes a thorough mobility 
and palpation exam to identify impair-
ments and functional limitations.
Palpation Exam  A graded palpation 
scale, ranging from 0 to 4, with 0 being 
no pain and 4 being withdrawal to touch, 

allows differentiation among varying 
amounts of tenderness.46 Schiffman and 
colleagues74 found that a range of about 1 
to 1.8 kg (approximately 2 to 4 lb of force) 
is appropriate for masticatory joint and 
muscle palpation examination. Clinicians 
should use slight blanching of the pad of 
the distal phalanx as a guideline for ap-
propriate amounts of pressure during the 
palpation exam.

The TMJ should be palpated at rest 
and during mandibular motion. The joint 
is palpated just anterior to the tragus of 
the ear (FIGURE 7). During mouth open-
ing, the lateral pole of the condyle is the 
most palpable osseous structure, and 
the indentation posterior to the condyle 
(during mouth opening) is the posterior 
aspect of the joint. Palpation around the 
lateral pole had excellent interrater reli-
ability for pain reproduction (κ = 0.89)74 
and is part of the DC/TMD classifica-
tion algorithm for “any joint pain,” with 
sensitivity and specificity of 0.92 and 

TABLE 5
Systems Screen Used to Determine the  
Need for Interprofessional Referral

Abbreviation: CNS, central nervous system.

Classification Screen

Primary headaches History and symptoms (TABLE 3)

Secondary headaches

Cardiac, angina Cardiac history, blood pressure, heart rate, sudden onset, burning, 
tingling

Systemic: rheumatoid arthritis, fibromyalgia, 
systemic lupus erythematosus

Medical history, bilateral pain, multiple joints

Cervical History, posture, range of motion, segmental motion, palpation, 
craniocervical flexor strength

Dental Dental history, observation of oral cavity, teeth, bite

Ear History, observation, otoscope, pressure over tragus

Sinus History, sinus pain, nasal congestion, reduced smell

Eye Acute vision loss, eye pain with eye movement, palpation temporal 
artery

Cranial neuralgia, CNS

Peripheral neuralgia History, burning, tingling, shooting pains, cranial and cervical nerve 
exam, palpation occipital nerve

Neuropathic pain History (possible causal event), burning, tingling, hyperalgesia, 
paresthesias, cranial/cervical nerve exam

CNS disorder History, sudden-onset severe headache, vomiting, nausea, altered 
mentation, altered muscle tone and function (gait), paralysis, 
bilateral weakness or sensory loss, slurred speech

Psychological disorders History, affect, malaise, life stressors, fatigue, Patient Health 
Questionnaire for Depression and Anxiety,39 Graded Chronic Pain 
Scale80

FIGURE 7. Joint palpation. The temporomandibular 
joint is palpated in the preauricular area. The 
posterior aspect of the joint is palpated in the same 
area with the mouth open.

FIGURE 8. Temporalis tendon palpation. The tendon 
is palpated intraorally, with the mouth open to 
expose the insertion of the temporalis tendon on 
the coronoid process from its location deep to the 
zygomatic arch. The therapist follows the anterior 
ramus of the mandible superiorly to the coronoid 
process.
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0.96 when using the expert-driven di-
agnosis as the gold standard.74 Accuracy 
in palpation is essential to diagnostic 
classification.

The 2 primary positive findings with 
muscle palpation exam are local tender-
ness and pain referral. It is difficult to 
reliably discern if muscle pain is the pri-
mary source of the problem or a second-
ary condition contributing to the overall 
pain condition.75 Trigger point referral 
patterns should be delineated. Pain from 
an active trigger point should be repro-
ducible with 4 to 5 seconds of palpation 
using 1 to 1.8 kg of force.77 Diagnostic 
injections of trigger points with local 
anesthetics are used by some orofacial 
pain practitioners for diagnosis as well 
as management.

The DC/TMD classification algo-
rithm for muscle pain specifies a positive 
finding as reproduction of the primary 
complaint when palpating muscle and 
tendons of the masseter or temporalis 
muscles.74 The temporalis muscle can re-
fer pain to the teeth, the joint, and the 
retro-orbital area (FIGURE 1).77 This broad 
muscle has anterior vertical, middle 
oblique, and posterior horizontal fibers 
and should be palpated accordingly. The 
tendon can be palpated intraorally and 
extraorally during mandibular depres-
sion to bring the coronoid process in-
ferior to the zygomatic arch (FIGURE 8).61 
Palpation of the masseter muscle begins 
at its superior attachment along the zy-
gomatic arch and continues inferiorly 
along the muscle belly to its inferior at-

tachment on the ramus of the mandible. 
Trigger points in the masseter muscle can 
refer pain to the teeth, ear, and sinus ar-
eas (FIGURE 2).77 The clinician should try to 
discern the underlying cause of the trig-
ger point impairment (eg, parafunction, 
chronic inflammation, chronic muscle 
guarding, or centrally mediated myalgia), 
because a temporary reduction in trigger 
point sensitivity may not eliminate the 
trigger point.

The medial and lateral pterygoids are 
muscles of mastication, but the depth 
of their location and adjacent overlying 
structures prevent accurate palpation 
and valid interpretation (FIGURE 3).61,75 
Schiffman and colleagues74 found that 
palpation of submandibular muscles 
does not improve the reliability of the 
DC/TMD classifications. Okeson61 rec-
ommends activating the inferior portion 
of the lateral pterygoid through resisted 
protrusion, and the superior portion of 
the lateral pterygoid through a power 
stroke (clenching teeth together). The 
medial pterygoid muscle is also acti-
vated with the power stroke, but is also 
stretched with mouth opening (unlike 
the lateral pterygoid muscle). To reduce 
joint loading during the power stroke, 
the therapist should place a tongue de-
pressor between the back molars on each 
side during clenching, which prevents the 
joints from compressing during a power 
stroke. If this maneuver is painful, it may 
be due to masticatory myalgia rather 
than joint inflammation. Masticatory 
myalgia will be painful during the power 

stroke, with and without tongue depres-
sors placed on the back molars.
Mobility Exam  Mouth opening is mea-
sured as the distance between the edges 
of the top and bottom incisors using an 
instrument such as a ruler marked in 
millimeters (FIGURE 9). Opening range of 
motion is examined by asking the person 
to open the mouth as wide as possible 
without causing pain or discomfort. The 
patient then is asked to open as wide as 
pain will allow, which enables the clini-
cian to discern between pain-free and 
painful opening. A third measure of as-
sisted opening is useful in discriminating 
the end feel. Normal motion is 40 to 50 
mm with a firm capsular end feel.31,35,56,83

Linear ruler measurement of mandib-
ular opening has good intrarater and in-
terrater reliability (intraclass correlation 
coefficient = 0.70-0.99 and 0.90-1.00, 
respectively).43,83 Pain with stretching or 
inability to elongate the mandibular el-
evator muscles due to muscle guarding or 
contracture may reduce mandibular de-
pression and thus mouth opening. Mouth 
opening may be limited by the inability 
of the condyle(s) to glide anteriorly, due 
to DDWOR and/or capsular adhesions, 
and may result in a deflection toward the 
side of restriction at end range of mouth 
opening. A lateral deviation during open-
ing with a return of the mandible to mid-
line at full range of opening indicates an 
asymmetry of right and left joint motion. 
This could be due to asymmetrical muscle 
activation or asymmetrical joint structure 
relationships, such as a DDWR on 1 side 
only. Pain at end range of mouth opening 
implicates joint or muscle, depending on 
the location of the pain.35,61

Protrusion and retrusion typically are 
not measured during the clinical exam, 
but quality of protrusion is observed. If 
the mandibular teeth are able to pro-
trude past the top teeth, this is consid-
ered sufficient range.35 Protrusion may be 
limited by the inability of the condyle(s) 
to glide anteriorly, which can occur due 
to DDWOR and/or capsular adhesions. 
A deflection may be present toward the 
side of the restriction at the end range of 

FIGURE 9. (A) Measurement of mouth opening: the distance (mm) from the bottom of the top middle incisor to the 
top of the bottom middle incisor. (B) Measurement of lateral excursion: the distance (mm) from the middle of the 
top incisors to the middle of the bottom incisors at the end range of lateral excursion (assuming middle of top and 
bottom incisors are aligned in neutral jaw position before motion).
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protrusion, similar to what is seen with 
mouth opening.35,61

Normal lateral excursion occurs 
when the mandible moves laterally in 
relationship to the maxilla. This motion 
is assessed by measuring the horizontal 
distance between the interspace of the 
top and bottom central incisors at the 
end of this lateral movement. The normal 
range is 8 to 11 mm (FIGURE 9).35,61 Lateral 
excursion requires an anterior condylar 
glide on the side contralateral to the side 
of the excursion, and a slight spin ipsilat-
erally.70 Capsular adhesions or DDWOR 
may limit contralateral lateral excursion 
as a result of limiting the anterior glide of 
the condyle.36

Joint Sounds  Discrete joint sounds 
known as pops or clicks are associated 
with DDWR. The clinician places the 
palpating finger over the joint external-
ly, while the patient actively opens and 
closes the mouth and performs lateral 
excursion and protrusion. Disc displace-
ment diagnoses commonly are identified 
by a clicking, snapping, or popping sound 
during opening, closing, or both (ie, re-
ciprocal click), either reported by the 
patient or observed by the clinician.22,74 
This audible or palpable click is a com-
ponent of the DC/TMD classification 
algorithm.74 An MRI has good reliabil-
ity for diagnosis of any disc displace-
ment (κ = 0.84).3 Using MRI as the gold 
standard to diagnose DDWR, reciprocal 
clicking had sensitivity and specificity of 
0.51 and 0.83, respectively, for diagnos-
ing DDWR.64 Similarly, using the expert-

driven diagnosis (which included MRI) 
as the gold standard, the DC/TMD clini-
cal algorithm ( joint clicking/popping) 
had sensitivity and specificity of 0.46 and 
0.90, respectively, to identify DDWR.74 
The stronger specificity implies that if 
clicking is detected (positive test), then 
DDWR is likely present, whereas weaker 
sensitivity indicates that, if the clicking 
is not detected, DDWR cannot be ruled 
out. This is consistent with the modest 
interrater reliability (κ = 0.70) in the de-
termination of joint clicking. This is com-
plicated by research demonstrating that 
9% to 31% of asymptomatic people have 
disc displacements on MRI,17 highlight-
ing the importance of a thorough clinical 
exam to determine the source of pain.13,61 
Moreover, clicking of the TMJ is relatively 
common in the pain-free population, and 
the presence of joint sounds is not predic-
tive of progression to a nonreducing disc, 
more severe condition, or pain.16,47 These 
facts and the multifactorial nature of the 
disorder result in problems when trying 
to use more traditional gold standards, 
such as imaging, to validate the clini-
cal exam among those presenting with 
orofacial pain.67 For people with TMDs 
of joint origin (disc or joint surface or 
structure), physical therapists will focus 
intervention on the impairments of joint 
pain and reduced joint range of motion, 
because conservative management will 
not substantially alter disc displacement 
or joint surface degeneration.

Based on the DC/TMD algorithm, if 
the patient has a positive history of joint 

catching or locking but no click, then the 
likely diagnosis is DDWOR with limited 
opening (less than 40 mm) or without 
limited opening (greater than 40 mm). 
Using this diagnostic algorithm to iden-
tify a DDWOR with limited opening has 
been shown to have sensitivity and speci-
ficity, respectively, of 0.80 and 0.97.22,74 
The therapist is interested in treating 
impairments associated with pain and 
dysfunction and, in the absence of these, 
should choose a conservative approach of 
educating the patient about the remodel-
ing process, with reassurance that joint 
motion and sounds should normalize 
over time.

TMJ arthralgia may be due to inflam-
mation and/or degeneration of the joint 
structures. Joint crepitus suggests a de-
generative process.22,74 If joint palpation 
is painful but joint crepitus is not re-
ported by the patient during any of the 
joint movements, then arthralgia without 
degeneration is suspected.74 While identi-
fication of crepitus is reliable (κ = 0.85),74 
a computed tomography scan is recom-
mended as the gold standard for diagnos-
ing osseous pathologies (osteoarthritis, 
osteoarthrosis).3,64,74,85 If no joint noise 
or pain with palpation is reported or ob-
served, then the clinician should consider 
that joint pathology is not present or may 
not need intervention.
Special Tests  Though not part of the DC/
TMD, special tests of joint loading to dis-
cern joint pain are described by clinical 
experts.17,35,61 These include manual load-
ing (FIGURE 10A) and biting on a separator 
(FIGURE 10B) to load the joint contralateral 
to the side of the separator. Positive re-
production of joint pain contralateral to 
the separator suggests arthralgia, and 
further confirmation is associated with 
positive joint palpation. When having 
the patient bite on separators bilater-
ally, the joints are essentially unloaded, 
and muscle should be suspected if pain 
is reproduced.

Participation Examination
Rollman et al72 validated the patient-spe-
cific approach for quantifying the impact 

FIGURE 10. Loading the temporomandibular joints to reproduce arthralgia: (A) therapist places a superior force 
through the ramus of the mandible bilaterally; (B) loading of the left joint by having patient bite on a separator 
(tongue depressor) between right molars. If separators are placed bilaterally during biting, then both joints remain 
unloaded, suggesting masticatory myalgia if the chief complaint of pain is reproduced.
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of TMDs on participation in life. With this 
approach, the patient identifies the most 
important participatory functions affect-
ed by the TMD and quantifies the extent 
of the impact with a visual analog scale. 
This relatively new instrument has been 
shown to be valid, reliable, and responsive 
to change, and provides an approach that 
does not exclude important life areas.72

EVALUATION

Interprofessional Referral

F
IGURE 11 provides a summary of the 
evaluation process, beginning with 
the outcomes of the systems screen 

and integrating the DC/TMD classifica-
tion algorithms. The first consideration 
in the evaluation is whether referral to 

other practitioners is needed. Immedi-
ate referral is required in the case of sud-
den-onset severe HA; weakness; slurred 
speech; central nervous system signs, 
such as unexplained altered functions in 
gait and balance; and symptoms and his-
tory suggesting cardiac pathology, which 
may cause referred pain in the orofacial 
region. If a patient verbalizes suicidal 

Primary HA (eg, migraine, cluster)
Secondary HA: outside physical   
 therapy scope (eg, cardiac, eyes,   
 ears, sinus, teeth, medication)
Cranial neuralgias
CNS lesion
Major psychological disorders
Central sensitization

Arthralgia: preauricular pain with joint  
 palpation, end-range movements,  
 and/or power stroke
Clarifying special tests: joint loading  
 with manual compression or biting on  
 a separator on side contralateral to  
 painful joint

DDWR: opening and closing clicks   
 during 1 of 3 repetitions, or opening  
 or closing click during 1 of 3   
 repetitions and click with 1 of 3 of  
 lateral excursion or protrusion

Masseter and/or temporalis: palpation  
 of either reproduces chief complaint.  
 Mouth opening painful at end range  
 and may be limited to 40 mm or less  
 (confirming if lateral excursion and  
 protrusion are not painful or limited)

Lateral pterygoid: chief complaint is  
 lateral face pain. Pain reproduced  
 with resisted protrusion. Pain with  
 power stroke or biting on bilateral  
 separators (confirming if end-range  
 mouth opening does not reproduce  
 complaint)

DDWOR: history of jaw locking or   
 catching, no current joint clicks or  
 pops, and ROM opening of 40 mm or  
 less

Osteoarthritis: suspected if arthralgia  
 and crepitus

Capsular adhesions (single joint):   
 mouth opening may be limited to less  
 than 40 mm, limited contralateral  
 lateral excursion, protrusion with   
 deflection toward a�ected side

Temporomandibular joint disorder

Physical therapy  
 evaluation

Refer out

Proceed with physical  
 therapy

Refer as needed for  
 additional   
 diagnostics and  
 treatment: orofacial  
 pain specialist  
 (mouth splint,  
 medications,  
 injections), oral  
 surgery, behavioral  
 health, medical  
 specialist

Address contributing 
factors: 
• Other cervical  
  dysfunction
• Overactivation of  
  sympathetic  
  nervous system
• Central sensitizationMasticatory muscle disorder

Cervicogenic HA
Reproduction of chief complaint with  
 cervical examination

Segmental dysfunction, trigger point  
 referral, nerve root irritation

FIGURE 11. Physical therapy evaluation and diagnostic classification of patients with orofacial pain. Abbreviations: CNS, central nervous system; DDWOR, disc displacement 
without reduction; DDWR, disc displacement with reduction; HA, headache; ROM, range of motion.
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ideation, then immediate referral to an 
appropriate health care practitioner is 
warranted. Other indications for inter-
professional referral include symptoms 
associated with primary HA or second-
ary HA related to rheumatological dis-
orders, cardiac, eye, ear, dental, or sinus 
disorders. These may coexist with a mus-
culoskeletal TMD or cervical problem 
that can be addressed in tandem with 
the referral.

Emotional responses to pain are nor-
mal. However, if signs of moderate to se-
vere depression, anxiety, or pain-related 
disability are found in the history and/or 
psychological screening, then referral to a 
psychologist or other behavioral special-
ist with expertise in pain management is 
optimal.

Once the need for immediate referral 
has been ruled out, the therapist then de-
termines whether a diagnostic classifica-
tion within the scope of physical therapy 
practice is identified. In the case of oro-
facial pain, the most common classifica-
tions to be addressed by physical therapy 
are masticatory muscle disorder, TMJ 
disorder, and cervical spine dysfunction. 
Patients may have 1, 2, or all 3 of these 
problems, which may coexist with other 
types of HA.

If a patient has excessive parafunc-
tional activities that are not reduced 
through educational approaches provid-
ed by the physical therapist (eg, conscious 
awareness of reduction of parafunction 
and relaxation techniques), then refer-
ral to an orofacial pain specialist, often 
a dental practitioner, skilled in making 
occlusal resting splints is appropriate. If 
joint inflammation or trigger points are 
not responsive to physical therapy, then 
referral to a specialist for anti-inflamma-
tory medication and/or trigger point in-
jections may be warranted. In the case of 
the person with a disc displacement and 
arthralgia that is not responsive to physi-
cal therapy, a referral to a specialist for 
additional medications, occlusal splints 
(eg, a splint to reposition the mandible 
anteriorly), or further diagnostic testing 
is appropriate.

Masticatory Muscle Disorder
A positive history of pain in the area of the 
muscle in the past month, reproduction 
of the chief pain complaint during palpa-
tion of the masseter or temporalis, and/or 
reproduction of muscle pain (as the chief 
complaint) with unassisted maximum 
opening provide a valid classification of 
masticatory muscle pain.44 According to 
clinical experts, involvement of the lat-
eral pterygoid muscle may be suspected 
if the patient complains of preauricular 
pain, if the power stroke and/or resisted 
protrusion are painful, and careful joint 
and muscle palpation have ruled out pain 
from the temporalis muscle, masseter 
muscle, and the TMJ itself.35,61

It is often challenging to discern cen-
trally mediated myalgia from myalgia 
caused by peripheral sources. Okeson61 
described characteristics of centrally 
mediated myalgia, which include pro-
longed and uninterrupted muscle pain 
(longer than 1 month in duration), pain 
in multiple masticatory muscles, pain 
present at rest, and pain made worse with 
function. Masticatory muscle pain that is 
unresponsive to peripheral interventions 
or to education of the patient about pain-
modulating strategies45 is an indication 
for referral to an orofacial pain specialist.

TMJ Disorders
Based on the DC/TMD, a positive his-
tory of joint clicking, popping, snapping, 
palpation of a reciprocal click in 1 of 3 
trials, and maximum assisted opening 
of 40 mm or greater are indicative of 
DDWR. A history of the jaw “catching” 
with mouth opening of less than 40 mm 
implicates a DDWOR.44,61 Joint arthral-
gia is implicated if the chief complaint is 
in the preauricular area and palpation of 
the joint line is positive for the present-
ing pain. Pain with special tests that load 
the joint may be confirmatory. Palpation 
of crepitus during opening suggests joint-
surface irregularities, as in osteoarthritis. 
A computed tomography scan or MRI 
can clarify diagnoses related to joint and 
disc dysfunction if such clarification al-
ters the therapeutic approach. The clini-

cian must use the musculoskeletal exam 
to clarify whether pain and/or limitations 
of motion are related to joint or to muscle 
structures, or both, to target therapies 
appropriately.

Cervical Disorders
Reproduction of the chief facial-pain 
complaint through cervical examination 
indicates cervicogenic HA. Delineating 
HA due to muscle (ie, trigger point) or 
cervical segmental problems is essential 
to correctly target treatment. Cervical 
spine dysfunction may not directly cause 
the chief complaint, but substantial cer-
vical problems should be addressed by 
the physical therapist because they can 
exacerbate TMDs, contribute to central 
sensitization, and add to problems result-
ing from chronic pain.

TREATMENT 
CONSIDERATIONS

T
he most common problems in 
people with TMDs to be addressed 
by physical therapists are masticato-

ry muscle and TMJ pain, TMJ functional 
limitations, cervical spine dysfunction, 
and contributing factors involving psy-
chological or behavioral influences. While 
a review of the evidence for intervention 
is beyond the scope of this paper, physi-
cal therapists’ knowledge about manag-
ing joint and muscle problems in other 
regions can be integrated with current re-
search in the area of TMDs1,14,18,24,35,42,50,53 
to inform the plan of care. This is possible 
only after adequate diagnostic classifica-
tion has been established.

In terms of joint inflammation, thera-
pists should apply principles of protected 
motion (soft foods), cryotherapy, ionto-
phoresis or phonophoresis, and pre-
vention of further impairment during 
healing (pain-free active range of mo-
tion). In treating reduced joint mobil-
ity caused by muscle or joint structures, 
joint mobilizations and passive and active 
range-of-motion exercises are appropri-
ate, although caution must be used when 
capsulitis is suspected.
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Modalities and manual therapies 
to reduce pain, muscle guarding, and 
trigger point activation and to increase 
mandibular range of motion are impor-
tant considerations.14,24,34 The evidence 
for dry needling to reduce the sensitivity 
of trigger points is growing.20,24 Address-
ing the cervical spine is critical if cervical 
dysfunction is causing or contributing to 
orofacial pain.36,81

Education related to the science of 
pain, such as information about the sen-
sitization of the brain in response to pain 
and the upregulation of pain centers in 
response to increased sympathetic ner-
vous system activation, has been shown to 
help reduce pain and disability in people 
with chronic pain.45 Physical therapists 
can provide this education and can help 
patients develop pain-modulation strat-
egies, including improved sleep hygiene, 
progression of physical activity, practice 
of diaphragmatic breathing, methods for 
reducing stress, and approaches for relax-
ation of the mandibular elevators (“teeth 
apart and breathe”).12

SUMMARY

T
his paper describes an approach 
for examination and evaluation of 
the most frequently encountered 

TMDs that is based on the DC/TMD 
methodologies validated by fellows of the 
American Academy of Orofacial Pain.74 
The International Headache Society clas-
sification scheme33 supported a modified 
framework for the systems screen to de-
termine the need for interprofessional 
referral. The American Academy of Oro-
facial Pain guidelines provided additional 
examination techniques for diagnosing 
TMDs, as recommended by expert orofa-
cial pain clinicians.17,35,61 An assessment of 
cervicogenic contributions is also critical 
in determining an appropriate physical 
therapy plan of care. The determination 
of the need for referral and the develop-
ment of an appropriate plan of care are 
predicated on understanding screening 
strategies and valid examination and di-
agnostic classification approaches. These 

will then inform the physical therapy 
plan of care for the patient presenting 
with orofacial pain. t
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