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ABSTRACT

Temporomandibular (TM) disorders afflict many people globally and, despite the presence of
existing peer-reviewed material that assists conservative orthopedic providers, recent
advances in knowledge indicate that updated resources are required for students, clinicians,
and educators. This two-part series builds off previously published material to present newer
supplementary information that can be useful during the evaluation and management pro-
cesses. Content in Part 1 of this series includes a discussion about the factors that have been
shown to contribute to TM disorders, an updated perspective of relevant pain science,
a discussion of self-report outcome measures, and various different topics related to the
examination of patients with TM disorders. Part 2 addresses information related to the
temporomandibular joint disc, joint hypermobility, oral splints, and clinical reasoning. In
combination with other available publications, this two-part series provides clinicians an
opportunity to improve their delivery of effective and efficient clinical services for people
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diagnosed with TM disorders.

Introduction

As it was stated in Part 1 of this two-part series, tempor-
omandibular (TM) disorders involve a heterogeneous
group of painful neuromusculoskeletal conditions asso-
ciated with the masticatory system and related tissues.
The prevalence of TM disorders is sufficiently high to
warrant the availability of conservative management by
physical therapists and other providers [1-3] across
a wide age range [4-12]. The need for management
strategies is not only associated with the presence of
pain but also the deleterious effects TM disorders have
on quality of life [13,14]. Of note, the content of this
series should be complimented with other preexisting
sources including but not limited to resources pertain-
ing to evaluation and management procedures [15-17]
and clinical reasoning [18]. The purpose of this two-part
series is to provide orthopedic physical therapists and
other providers with an updated framework that is
instructive for the conservative examination and man-
agement of TM disorders.

The TMJ disc & retrodiscal tissue

The temporomandibular joint (TMJ) disc has been the
target of extensive attention [19-21]. However, it has
also been concluded that the TMJ disc is primarily
a “noisy annoyance” that does not necessarily warrant
close clinical scrutiny [22]. While this also seems

generally consistent with anecdotal evidence, during
treatment it can be the case that the clicking sound of
a disc is resolved, goes unchanged, or at times even
worsens. This indicates that clinicians should advise
patients of the various possible outcomes before
attempting to manage the clicking sound. This permits
the acquisition of informed consent prior to proceed-
ing with therapeutic services. In the event that a TMJ
disc clicking does not resolve, it is important to note
that invasive interventions, such as surgery for the
purpose of recapturing the disc, have been shown to
have limited success [23]. Additionally, through under-
standing these points the clinician and patient are able
to direct their primary clinical focus on more important
variables such as pain and functional performance.

Investigations have demonstrated that there is no
correlation between the presence of degenerative
changes and disc position [24,25]. However, self-
reported joint noises and locking have been shown to
be arisk factor for the development of TM disorders [26].
Additionally, knowing that a disc is displacing anteriorly
does permit the clinician to know that the retrodiscal
tissue is potentially being moved into a load bearing
role, which can also be informative for the clinical rea-
soning process. This may be important because the
retrodiscal tissue is susceptible to inflammation and
the formation of adhesions [27], though there is
a general void of scientific studies on this tissue.
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TMJ hypermobility

As it was stated previously, active range of motion
(AROM) of the TMJ is highly variable [28-30]. For this
reason, it is imperative to distinguish between those
individuals that possess above average mouth open-
ing range but whom maintain joint stability and those
who, regardless of their overall range, experience
instability of one or both TMJs. Stated differently,
high levels of mobility do not necessarily correlate to
instability [31]. Generally speaking, people with sys-
temic hypermobility syndromes such as Ehlers-Danlos
Syndrome or Marfan Syndrome [32,33] who score high
on the Beighton Scale [34-36] may be at elevated risk
for joint dislocations, including TMJ instability [37]. As
a result, when instability of the TMJ is suspected,
a thorough medical history must be reviewed.

Dislocation of the TMJ can be spontaneous, iatro-
genic, or traumatic and has been associated with an
array of factors including but not limited to trauma,
yawning, and laughing as well as poor development of
the articular fossa(s), excessive activity of the lateral
pterygoid and infrahyoid muscles secondary to medi-
cation usage (e.g. phenothiazines and metoclopra-
mide), hypertonicity associated with epilepsy, joint
laxity, and conditions associated with hypermobility
(e.g. Ehlers-Danlos syndrome, Marfan syndrome, and
Duchenne muscular dystrophy) [37-40].

While this area of TM disorders rehabilitation has
not been studied well, a variety of clinical recommen-
dations can be made when a TMJ is susceptible to
dislocation. These recommendations include: 1. Avoid
precipitating factors (e.g. sports/trauma), 2. Avoid end
range mouth opening, 3. Use a period of relative
immobilization, and 4. Seek medical consultation.
When instructing a patient to avoid end-range open-
ing, helpful hints can include performing cervical flex-
ion while yawning, blocking mouth opening with
a clenched fist, and cutting food smaller during eating.
Wearing a soft cervical collar in reverse can also assist
in avoiding end range opening.

When a TMJ is dislocated, manual reduction of the
joint with or without anesthesia should be performed
by a sufficiently qualified professional [41]. Various

forms of TMJ immobilization have been described
including bandaging, head-chin caps, and maxilloman-
dibular fixation using arch bars [42]. Prolotherapy has
been utilized with this population, though confident
conclusions cannot be drawn based on the currently
available evidence [43]. Medically speaking, maxillo-
mandibular fixation mechanisms are reserved for the
complex cases that do not respond to more conserva-
tive management strategies [41]. Fixation has been
shown to be effective in the long term for the manage-
ment of these cases [44].

Oral splints

Oral splints can be considered as an adjunctive inter-
vention to conservative care. In general, the literature
does not refute, or overwhelmingly support, the use of
oral splints [45-48]. Oral splints can be used to protect
the dentition of people with sleep bruxism and may
improve symptoms in this population [47,48].
Anecdotally, oral splints are indicated for patients
reporting increased pain during sleep or upon waking.
A stabilization appliance with even, simultaneous con-
tact on either all of the mandibular or maxillary teeth
can be worn during

sleep for patients with bruxism and myogenic and/
or arthrogenic TM disorders (Figure 1). Patients with
anterior disc displacement and pain generated from
the retrodiscal tissues may benefit further from an
anterior repositioning appliance (Figure 2), which
guides the mandibular condyles back atop the articular
discs, off-loading the retrodiscal tissues during sleep
bruxing. When using an anterior positioning appliance,
or an appliance that does not provide coverage to all
teeth simultaneously, care must be taken to avoid
changes in dental occlusion, such as an anterior or
posterior open bite. Similarly, a patient using
a mandibular advancement appliance for sleep apnea
should be monitored for the development of
a posterior open bite. Overall, understanding the role
and indications for oral splints in the conservative
management of TM disorders can assist the physical
therapist and other conservative orthopedic providers
when engaging in collaborative care with

Figure 1. Mandibular and maxillary stabilization splints. Description: A stabilization appliance is a full-coveragesplint that provides
even, simultaneous tooth contacts on a flat-plane surface, directing force through the long axis of the teeth. The stabilization
appliance also provides eccentric guidance, meaning that when the jaw moves intoexcursive motions (i.e. bruxing), the molars dis-

occlude.
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Figure 2. Anterior positioning appliance. Description: An anterior positioning appliance is fabricated similarly to the stabilization
appliance, with the exception of the addition of an anterior ramp, which guides the mandible into a more protrusive position.

appropriately trained dental professionals to best meet
the needs of the patient.

Clinical reasoning & management strategies

While clinical reasoning is not taught uniformly
throughout physical therapy programs [49], attempts
are being made to create a more universal understand-
ing of the basic frameworks associated with this
imperative process [50,51]. Furthermore, clinical rea-
soning has been discussed in the peer-reviewed scien-
tific evidence as it relates to TM disorders [18]. The
expert clinician should rely upon both general frame-
works and content specific to TM disorders when pro-
viding services. In addition, presented here are
a handful of a key topics that adjunct previously pre-
sented material.

Perhaps the most foundational clinical reasoning
principle that can be made about TM disorders is that
in many ways the TMJ is analogous to other anatomical
regions. Based on this point, many of the same princi-
ples that apply to body regions elsewhere apply for the
TMJ. Examples of this include but are not limited to: 1.
Similarities of basic anatomical structures, 2. Regional
interdependence, 3. Relevance of pain science vari-
ables, 4. Availability of multidisciplinary services, 5.
Lack of consensus on evaluation and management
strategies (within and between professions), and 6.
Limitations of diagnostic imaging accuracy. More
unique TMJ variables include but are not limited to:
1. Partially unique regional joint mechanics, 2. The
intraarticular disc, 3. Bruxism, 4. Dentition considera-
tions, 5. Salivary gland considerations, and 6.
Contributions to headaches. Each of these topics can
influence the clinical reasoning processes implemen-
ted by a clinician and, as a result, should be considered
during evaluation and management processes.

Regarding anatomy from a clinical perspective,
many of the same basic principles that are applicable
elsewhere apply to the TMJ as well. These principles,
for example, involve which basic anatomical structures
and pathological processes occur in the painful joint
complex. Relevant concepts include passive accessory

joint restrictions, tendinopathy, myofascial trigger
points, aberrant movement patterns, and joint instabil-
ity. Prior published works can be sought for a review of
basic TMJ anatomy [16,52].

In addition to what has been presented previously,
it should be noted that the available studies pertaining
to both the temporalis [53-58] and masseter tendons
[59,60] are lacking. From a clinical reasoning stand-
point, the critically thinking clinician must rely upon
evidence and experience related to the management
of other tendons. Furthermore, in the case of TM dis-
orders it appears highly relevant to consider bruxism.
Any patient, for example, that is clenching their teeth
on a regular and/or consistent basis may already be
applying undesirably high loads to the tendons. This
could indicate that the application of additional load
bearing activities via the prescription of therapeutic
exercise will be counterproductive, though individual
patients should be assessed for specific intervention
appropriateness. Empirical evidence indicates that
these tendons can benefit from examination via palpa-
tion and treatment via friction massage, though this is
not a fully evidence informed approach.

Regional interdependence has been studied exten-
sively in relation to TM disorders and several key fac-
tors can be described. TM disorders have been shown
to be related to cervical spine dysfunction [61-68].
From a biomechanical perspective, head and cervical
spine movements coordinate with mandibular move-
ments during mouth opening and closing [69] and
patients with TM disorders present with mechanical
restrictions of the upper cervical spine [67]. Bearing
this evidence in mind, it is not surprising that studies
have shown cervical spine treatment techniques can
assist in the alleviation of TM disorders symptoms
[21,70-72].

Additionally, there is an interplay between TM dis-
orders, the cervical spine, and various headache types
[73-77]. For example, TM disorder symptoms are often
concomitant with episodic tension-type headache,
migraine headache, and chronic daily headache [74].
Cervical spine pathology has been linked to headache
pain as well [78-83]. As a result of these findings, it
appears obligatory to consider a wide array of TMJ,
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cervical spine, and headache-related variables when
implementing a comprehensive evaluation and man-
agement strategy for people with TMJ, cervical spine,
and headache complaints. Failure to do so may con-
tribute to the implementation of a partial process that
could lead to misdiagnosis and/or missed diagnoses.

Another regional interdependence consideration
includes otological or ear-based symptoms. This cate-
gory of potentially related clinical features includes
symptoms such as otalgia, tinnitus, vertigo, and hear-
ing loss [84]. In one investigation of 200 patients diag-
nosed with TM disorders, at least one of these four
symptoms was reported by 78% of subjects with each
of the symptoms experienced by 64%, 59%, 50%, and
36% of subjects, respectively [84].

Based on the established relationship between TM
disorders and otological symptoms, each patient
should be screened for concomitant otological con-
cerns. Many such patients may have been examined
by other providers previously for these symptoms. If
not and when deemed appropriate, the patient should
be referred to qualified clinicians for further examina-
tion. Additionally, otological symptoms can be fol-
lowed over time to determine if they are changing
throughout the administering of clinical services
[85,86].

With respect to otological symptoms, only patients
with vestibular complaints are likely to present to
a rehabilitation clinic as a potential first line treatment
option. For this reason, clinicians managing vestibular
and TM disorders must be familiar with the association
between vertigo and TMJ symptoms [84,87]. At times,
it may be clinically important to consider collaboration
with appropriately qualified vestibular professionals
(e.g. rehabilitation and/or medical professionals)
when a patient with TM disorder presents with vertigo
and the clinician managing the TM disorder is not
sufficiently qualified to examine the vestibular system
and/or a rehabilitation examination of the vestibular
system does not generate a rehabilitation diagnosis.

Of additional importance, there is a long history of
the correlation between tinnitus and TM disorders
being noted. Costen (1934) [88] was one of the early
modern describers of TM disorders and tinnitus was
part of the clinical patterns presented. Evidence sug-
gests that there is a strong correlation between tinni-
tus and TM disorders [89,90]. Reports have varied with
respect to how often patients with TM disorders
experience tinnitus. Published data indicates that tin-
nitus could occur in 0% [91], 24% [92], 42% [93], or
even up to 59% [84] of patients. However, at least one
study indicates that approximately 80% of people
experiencing tinnitus have signs of TM disorders [94].
This could insinuate that TM disorders are more pre-
valent in patients with tinnitus than tinnitus is in
patients with TM disorders. While theories vary on
the precise pathophysiological process unfolding

during tinnitus in TM disorders patients [95-97], the
precise origin(s) of this phenomenon remains unclear.

In general, there are no perfect clinical tests for
determining if otological symptoms are generated by
a TM disorder or not. As a result, the application of
thorough subjective and objective examinations as
well as the implementation of clinical interventions
with subsequent follow up are required when deciding
what the best clinical plan is. For example, when oto-
logical symptoms onset at the same time as other TM
disorders symptomes, it implies that the two are related.
If an otologic symptom is provoked or alleviated by TM
disorders clinical testing then the implied relationship
is yet further suggested. When an otologic symptom is
alleviated by managing TM disorders variables then in
hindsight it can be considered to be directly or partially
associated with the TM disorder. Furthermore, clini-
cians should also bear in mind that otological concerns
could be related not only to the ear and TMJ structures
but also the cervical spine [98].

Of primary importance for TM disorders clinical rea-
soning is the variability in published approaches per-
taining to evaluation and management strategies.
Examples include textbooks [99,100], textbook chap-
ters [101,102], and peer-reviewed scientific papers [15-
17,103]. A recent Delphi study involving approximately
two dozen leading global experts arrived at several
conclusions pertaining to patient questionnaires, pain
screening tools, and physical examination tests [104].
The preferred patient questionnaires included the Jaw
Functional Limitation Scale (JFLS-8) [105], the
Mandibular Function Impairment Questionnaire
(MFIQ) [106], the Tampa Scale for Kinesiophobia for
Temporomandibular disorders (TSK/TMD) [107], and
the Neck Disability Index (NDI) [108]. The preferred
pain screening tools included the Visual Analogue
Scale (VAS) [109], the Numeric Pain Rating Scale
(NPRS), and patient reported pain during mandibular
movements. The preferred physical examination tests
included physiological TMJ movements, myofascial
trigger point (MTrP) palpation of the masticatory mus-
cles, MTrP palpation away from the masticatory sys-
tem, passive accessory movement testing, articular
palpation, TMJ noise detection during movement,
manual screening of the cervical spine, and the Neck
Flexor Muscle Endurance Test [110,111]. Bearing in
mind both the variability in approaches as well as the
attempts to begin arriving at a consensus, the evaluat-
ing and managing clinician can pull from available
expert opinions when attempting to devise
a clinically effective and efficient plan.

Similar to other anatomical regions, diagnostic ima-
ging has limitations when considering the TMJ. For
example, degenerative findings seen on imaging
often do not correlate with clinical findings [112-
117]. This includes a lack of association between
degenerative changes and TMJ disc position [24].



However, the presence of joint effusion seen on mag-
netic resonance imaging (MRI) can be indicative of
pain [118]. The resulting conclusion should be that
diagnostic imaging can play an important role in the
evaluation and management of TM disorders but only
when contextualized through the conclusions of
a thorough examination and management process,
which should include the implementation of clinical
tools such as the Canadian C-spine Rule [119] when
applicable.

Other diagnostic testing has also been found to
have limited utility in the assessment of TM disorders.
Electromyography (EMG) does not differentiate
between patients with TM disorders and healthy con-
trols [120-122]. Similarly, tests such as kinesiography
and posturography have not been shown to be reliable
or valid to guide clinical decision making in patients
with TM disorders [123]. Dental occlusion has long
been considered in the pathogenesis of TM disorders.
A systematic review by Manfredini et al (2017) assessed
the association between TM disorders and nearly 40
dental occlusal features in the 17 articles included. No
consistent associations could be made and there was
no evidence to support a causal relationship between
occlusal features and the development of TM disor-
ders; occlusal features could be a result of pain and
structural changes related to TM disorders rather than
the cause [124]. Therefore, while assessment of dental
occlusion by a dental specialist can be warranted in
patients with TM disorders, permanent modification to
dental occlusion (e.g. orthodontics, occlusal carving/
adjustments) is often not necessary to successfully
manage these conditions.

The joint mechanics of the TMJ are similar to other
joint  complexes. During mouth  opening
a combination of mandibular condyle rotation and
anterior translation occur [125-128]. When examining
this kinematic motion physical therapist should keep
two important details in mind. First, TMJ kinematics are
often variable within and between subjects performing
the same movement [129]. As a result, repeated palpa-
tion of the joint may be required during movement
testing and it should not be surprising if two different
palpation attempts result in different interpretations of
joint mechanics. Second, mouth opening, which is
used as a proxy measure for TMJ mechanics, is deter-
mined to a greater extent by mandibular condyle rota-
tion than anterior translation [130,131]. It is therefore
clinically useful to use the previously described vari-
ables to determine not only the quantity of interincisal
gapping during mouth opening but also whether or
not the quality of the movement involves aberrant
components. For example, a joint restriction that pre-
vents anterior translation of the mandibular condyle
can be present and potentially result in a pathological
presentation despite the patient maintaining overall
mouth opening range. This can occur as a result of
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the rotational component generating a deceivingly
normal mouth opening range even in the presence of
a joint restriction that prohibits the mandibular con-
dyle from translating anteriorly.

This type of restriction in movement constitutes
a capsular pattern and can be noted by considering
how each Range of Motion Testing variable described
in Part 1 of this series may be affected. Possessing
a detailed knowledge of passive accessory movement
testing is crucial as well, which is partially covered in
Part 1. Examples of findings that could indicate
a capsular restriction include but are not limited to: 1.
Reduced anterior translation of the mandibular
condyle(s), 2. Restricted passive accessory joint motion
of the TMJ(s), 3. Limited mouth opening range, 4. The
perception of tightness or pain at/near the TMJ during
active movements, 5. Improved range or ease of open-
ing after joint mobilization techniques have been
applied, 6. Improved mandibular condyle movement
(e.g. anterior translation and/or accessory glides) after
the application of joint mobilization, and 7. Improved
oral function such as increased ease of eating large
bites of food or less symptomatic yawning.

Salivary glands are relevant because of their poten-
tial impact on the differential diagnosis process. Two
key diagnoses to consider include sialolithiasis and
sialadenitis. Sialolithiasis involves the presence of
stones (e.g. calcific stones similar to kidney stones)
that can block the ducts of the salivary glands, thus
leading to the retention of saliva that is accompanied
by swelling and pain after a salivary stimulus is applied
[132]. This diagnosis occurs most commonly in the
submandibular glands [133] but is most relevant to
a clinician working with TM disorders when the parotid
gland is involved. The superior aspect of the parotid
gland lies just superficial to the TMJ, which indicates
that sialolithiasis can create pain and swelling over the
TMJ during mastication. This could result in the false
conclusion that the mechanical contributions of mas-
tication are irritating musculoskeletal structures when
in fact salivary stimulation is resulting in a glandular
dysfunction. Palpation of the glands, questions per-
taining to symptom provocation/alleviation, and the
stimulation of salivation without mastication could
each assist from a diagnostic perspective.

It has been reported in the medical literature that
the incidence of parotid sialolithiasis is 4-28% and that
approximately 90% of cases involve both swelling and
pain [133]. When suspected, a conservative musculos-
keletal providers should fully understand their jurisdic-
tion’s scope of practice and likely refer to a medical
provider for the management of this condition.
However, in less severe cases some of the medical
management strategies might be safely and legally
implemented by physical therapists including gland
massage, extracorporeal shock-wave therapy, and the
usage of a sialogogue [133]. A sialogogue is an agent
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Figure 3. Lateral view of Sialadenitis. Description: The arrow indicates a visible enlargement in the parotid gland just distal and
anterior to the temporomandibular joint secondary to a mild case of sialadenitis.

that stimulates salivation, which can be helpful when
attempting to flush out the blockage. While prescrip-
tion medications are available, sour candies can serve
this function [133]. For more severe cases, additional
medical management options involve prescription
medications, irrigation, and endoscopy [133].

Sialadenitis involves a bacterial infection of a salivary
gland [134]. Stasis is believed to be a primary contribut-
ing factor with risk factors including dehydration,
decreased oral intake (i.e. less promotion of salivation),
diabetes mellitus, hypothyroidism, renal failure, and
Sjogren syndrome [134]. Similar to sialolithiasis, local
pain and swelling near the joint (Figure 3) can contri-
bute to clinical reasoning errors during the differential
diagnosis process. Management strategies include mas-
saging the gland to remove the infectious material,
hydration, improved oral hygiene, promoting salivation,
hot packs, antibiotics, and, in rare occasions, surgery
[134]. An important, discerning clinical factor in sialade-
nitis when compared to both sialolithiasis and TM dis-
orders is the presence of a foul taste in the oral cavity
after manual palpation of the enlarged portion of the
salivary gland. This experience should decrease if the
infectious material is fully evacuated. As with cases of
sialolithiasis, physical therapist and other similar provi-
ders should be aware of their practice limitations and
refer to medical providers when appropriate.

Each of the variables presented here should be con-
sidered during the clinical reasoning process. By under-
standing, considering, and informing decisions on
pertinent variables such as those described here,

clinicians can attempt to ensure that they are delivering
the most effective, efficient services possible, which holds
the potential to benefit all stakeholders involved.
Likewise, a failure to properly consider the most relevant
variables holds the potential to ensure the delivery of
inadequate services, which should be avoided whenever
possible.

Conclusions

The evaluation of TM disorders is a multifaceted endea-
vor and various well-written sources exist to help inform
educators, clinicians, and researchers on details related
to this process [15-18]. As an update, this two-part
series was written to introduce or reintroduce readers
to the changing landscape of TM disorders content as it
pertains to not only routine orthopedic examination
components but also modifiable risk factors, pain
science, the TMJ disc, TMJ hypermobility, oral splints,
and clinical reasoning. By paying attention to these and
other variables, physical therapists and other clinical
professionals hold the potential to positively impact
TM disorders. Lastly, while this process should be
grounded in a conservative approach, an interdisciplin-
ary treatment plan is often warranted.
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