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Abstract
Proper management of patients with temporomandibular pain disorders (TMD) 
needs a multidisciplinary approach including several professionals such as medi-
cal doctors, dentists, physical therapists, osteopaths, chiropractors, acupunctur-
ists, orthodontists, surgeons, and psychologists [1]. Each professional will 
conduct an exhaustive clinical examination and will plan a multimodal program 
for these patients. In fact, treatment should be personalized based on the patient’s 
experience and including different therapeutic strategies such as passive and 
active techniques, active listening, empathy, and management of psychosocial 
issues, i.e., depression, anxiety, and catastrophizing, always based on clinical 
findings during the history and examination. For instance, dentists could recom-
mend hard stabilization appliances [2] or splint therapy [3] for reducing pain in 
patients with TMD, whereas physical therapists can apply manual therapies or 
exercises for the same objective. Clinical and scientific evidence suggest that an 
interdisciplinary work between dentistry and physical therapy increases the 
effects of each isolated intervention for patients with TMD [4]. The current chap-
ter summarizes different adjunctive therapies including physical therapy and chi-
ropractic therapy for TMD.
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7.1  Introduction

Proper management of patients with temporomandibular pain disorders (TMD) 
needs a multidisciplinary approach including several professionals such as medi-
cal doctors, dentists, physical therapists, osteopaths, chiropractors, acupunctur-
ists, orthodontists, surgeons, and psychologists [1]. Each professional will 
conduct an exhaustive clinical examination and will plan a multimodal program 
for these patients. In fact, treatment should be personalized based on the patient’s 
experience and including different therapeutic strategies such as passive and 
active techniques, active listening, empathy, and management of psychosocial 
issues, i.e., depression, anxiety, and catastrophizing, always based on clinical 
findings during the history and examination. For instance, dentists could recom-
mend hard stabilization appliances [2] or splint therapy [3] for reducing pain in 
patients with TMD, whereas physical therapists can apply manual therapies or 
exercises for the same objective. Clinical and scientific evidence suggest that an 
interdisciplinary work between dentistry and physical therapy increases the 
effects of each isolated intervention for patients with TMD [4]. The current chap-
ter summarizes different adjunctive therapies including physical therapy and chi-
ropractic therapy for TMD.

7.2  Physical Therapy and Temporomandibular Disorders

Physical therapy include different physical agents for the management of TMD, 
e.g., manual therapy, therapeutic exercise, dry needling, electro-physical modali-
ties (e.g., low-level laser, therapeutic ultrasound), or electro-analgesic modalities 
such as transcutaneous electrical nerve stimulation (TENS). Since TMD can 
affect different structures or tissues such as the temporomandibular joint (TMJ), 
the masticatory musculature, or their associated tissues (e.g., ligaments, connec-
tive tissues), the appropriate technique would depend on the affected tissue 
responsible of nociception. Physical therapy has evolved from a biomechanical 
point of view to a neurophysiological conceptualization. In this updated sce-
nario, clinicians should consider potential neurophysiologic and tissue mecha-
nisms underlying the effects of any intervention that they will apply on each 
patient. In fact, the challenge for clinicians is how to select proper treatment for 
each patient who is likely to be different with an individual clinical presentation. 
An important topic to consider for determining the proper therapeutic program is 
to determine if the clinical pattern of a patient exhibits a more peripheral or more 
central input dominance. This clinical reasoning is based on better understanding 
of nociceptive mechanisms in patients with chronic pain. Pfau et al. described 
two subgroups of patients with TMD grouped by their sensitization mechanism: 
one group (sensitive) exhibiting more central sensitization and other (nonsensi-
tive) group showing more peripheral sensitization [5]. This classification agrees 
with literature supporting that identification of nociceptive processing is highly 
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important since the presence of central sensitization can constitute a worse prog-
nosis factor for physical therapy [6] and also may determine the dose of the 
interventions, e.g., intensity, amplitude, and frequency of the sessions [7]. 
Therefore, it seems that identification of sensitization mechanisms in patients 
with TMD implies a complex clinical reasoning [8].

There is evidence suggesting that individuals with TMD exhibit widespread 
pressure pain hypersensitivity over different tissues, e.g., muscle, joint, and nerve 
[9], as a manifestation of central sensitization; nevertheless, the magnitude of this 
sensitization is higher within the trigeminal area since widespread pressure hyper-
sensitivity is associated with the intensity and duration of the symptoms in the 
orofacial area [5]. Therefore, if a particular patient with TMD seems to be more 
mediated by peripheral nociception, specific treatment of the affected tissue and 
application of exercises and functional activities should be encouraged. In this 
patient, localized treatments targeting muscles or joints of the TMJ responsible of 
nociception would be the first therapeutic step for decreasing central sensitization. 
If a patient with TMD seems to be more centrally mediated, a multimodal approach 
including pharmacological, physical, and cognitive interventions is encouraged. 
In these patients, it may be not possible to clearly identify a particular tissue 
responsible for nociception; therefore, patients should be also educated on opti-
mizing normal functional movements and on undertaking active and specific exer-
cises, in combination with proper passive manual therapies and educational 
programs.

7.3  Scientific Evidence for Physical Therapy Modalities

A national survey conducted in the United Kingdom showed that, despite limited 
evidence, physical therapy is usually considered to be an effective treatment option 
for TMD, with jaw exercises (79%), therapeutic ultrasound (52%), manual therapy 
(48%), acupuncture (41%), and laser therapy (15%) being considered the most 
effective modalities for managing TMD [10]. This section chronologically reviews 
scientific evidence for several physical therapy therapeutic options for the manage-
ment of patients with TMD.

An old review (1999) found little evidence supporting the use of ultrasound ther-
apy in the treatment of musculoskeletal disorders [11]. This review analyzed 13 
randomized placebo clinical trials, of which 4 included individuals with TMD. Most 
studies did not clinically or statistically support the use of ultrasound therapy for 
TMD [7].

In 2006, McNeely et al. found few studies investigating the effectiveness of man-
ual therapies for the management of TMD and concluded that the methodological 
quality of these studies was poor [12]. This review concluded that the use of manual 
therapies combined with active exercises may be effective for reducing pain and 
improving function in TMD, although more high-quality studies are clearly needed 
[8]. Another systematic review also published in 2006 concluded that active 
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exercises combined with manual mobilizations may be effective for TMD and that 
postural training may be used in combination with other interventions [13]. Again, 
authors also pointed out for the low methodological quality of the available trials 
since most papers included were case series [9].

List and Axelsson, in a critical review of systematic reviews, analyzed the evidence 
of 23 qualitative systematic reviews and seven meta-analyses regarding the manage-
ment of TMD [14]. These authors investigated the results of reviews on occlusal appli-
ances, occlusal adjustments, bruxism, physical therapy, drug treatment, surgery, and 
behavioral therapy and concluded that there is limited evidence supporting the appli-
cation of occlusal appliances, acupuncture, behavioral therapy, exercise, and pharma-
cological drug treatment for TMD [10]. An important conclusion of this review was 
that occlusal adjustments seem to have no effect and should be avoided [10].

Brantingham et al. conducted, in 2013, a systematic review focusing on manual 
and manipulative therapy conducted by chiropractors and concluded that there is 
limited evidence that manual and manipulative therapy may be helpful at short-term 
(≤3–6 months) for TMD [15].

The review by Calixtre et al. published in 2015 aimed to determine the effective-
ness of manual therapies in isolation, not the application of multimodal treatments 
[16]. This review found low to moderate evidence supporting that myofascial release 
and massage applied on the masticatory muscles and spinal manipulative therapy 
applied to the upper cervical spine are more effective than control for the manage-
ment of TMD pain [12].

The most recent meta-analysis analyzed the effects of manual therapy and exer-
cises for the management of TMD symptoms. Armijo et al. concluded that manual 
therapy alone or combined with exercises at the jaw or cervical spine showed prom-
ising benefits for treatment of TMD, although effect sizes were low to moderate and 
related to the kind of TMD [17]. This meta-analysis found that:

 1. Manual therapy significantly reduced pain (mean difference, 1.35 cm; 95% CI 
0.91–1.78) at short-term compared with botulinum toxin or waiting list (mean 
difference, 1.31 cm; 95% CI 0.86–1.76) in myofascial TMD.

 2. Head and neck exercises were significantly effective for increasing pain-free 
maximum mouth opening (mean difference, 5.94 mm; 95% CI 1.0–12.9) and 
decreasing pain (standardized pooled mean difference, 0.43; 95% CI 0.02–0.87) 
compared with a control group in myofascial TMD.

 3. A trend, but not significant, effect of exercise (standardized pooled mean differ-
ence, 0.68; 95% CI −0.04, 1.40) against a control group was observed for 
arthrogenous TMD, including disc displacement with or without reduction.

 4. Posture correction exercises were significantly more effective for increasing 
maximum pain-free mouth opening (mean difference, 5.54 mm; 95% CI 2.93–
8.15) and for decreasing symptoms and disturbances with daily life activities 
(standardized pooled mean difference, 1.13; 95% CI 0.48–1.78) than a control 
group for myofascial TMD [13].

No significant adverse event was observed with any manual therapy procedure [13].
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The meta-analysis conducted by Martin et al. also showed significant differ-
ences and large clinical effects on active, but not passive, mouth opening (stan-
dardized pooled mean difference, 0.83; 95% CI 0.42–1.25) and on pain during 
active mouth opening (standardized pooled mean difference, 1.7; 95% CI 1.1–
2.3) favoring musculoskeletal manual techniques compared to other conservative 
treatments for TMD [18]. Although current evidence clearly supports that man-
ual therapies and exercise can be effective for the management of TMD, it is not 
possible to draw any firm conclusion about the most effective techniques to 
improve pain and range of motion. This is related to the fact that most studies, as 
it is commonly done in clinical practice, have combined articular and soft tissue 
techniques [8–14].

A recent systematic review [19] and a meta-analysis [20] observed a moderate 
clinical effect (standardized pooled mean difference, −0.6; 95% CI −0.73, −0.47) 
for the application of low-level laser (dosages and treatments with wavelengths of 
780 and 830 nm) on the masticatory muscles or joint capsule for TMD, although the 
optimal parameters are still controversial.

7.4  Manual Therapies

The American Academy of Orthopedic Manual Physical Therapists (AAOMPT) 
defines manual therapy/orthopedic manual physical therapy as “any hands-on treat-
ment provided by the physical therapist.” Manual therapy may include moving 
joints in specific directions, at a different speed and amplitude (joint mobilization 
and manipulation), soft tissue interventions, stretching interventions, passive move-
ments of the affected body part, or having the patient move the body part against the 
therapist’s resistance to improve muscle activation and timing (exercises) [21]. 
Manual therapies have been traditionally used for increasing restricted range of 
motion, reduce local ischemia, stimulate proprioception, break fibrous adhesions, 
stimulate synovial fluid production, and reduce pain symptoms. Nevertheless, 
recent theories suggest that manual therapy-induced effects are caused by neuro-
physiological mechanisms including the activation of periaqueductal gray sub-
stance; lessening of temporal summation; reduction of nociceptive substances, e.g., 
cytokines and substance P; and changes in muscle activity and motor-neuron pool 
activity [22].

Several manual therapies are clinically proposed for the management of TMD 
pain. In fact, patients with TMD can be treated with manual therapies targeting the 
TMJ (Fig. 7.1), the musculature (Fig. 7.2), or the neural tissues (Fig. 7.3), depend-
ing on the structure responsible of nociception. Additionally, preliminary evidence 
suggests the effectiveness of the inclusion of manual therapies targeting the cervical 
spine (Fig. 7.4) for the management of individuals with TMD [23, 24]. Since the 
cervical spine is biomechanically and neurophysiologically associated with the tho-
racic spine, some authors proposed the inclusion of thoracic spine manipulation 
(Fig. 7.5), although the isolated application of upper thoracic spine thrust manipula-
tion did not lead to a reduction in pain in TMD [25].
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Fig. 7.1 Mandibular 
distraction mobilization 
technique

Fig. 7.2 Intraoral massage 
of the masseter muscle

Fig. 7.3 Neural 
mobilization of the right 
trigeminal nerve
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It is important to consider that common clinical practice use different manual 
therapies with other interventions such as exercise and educational program. This 
multimodal approach is supported by current scientific evidence where combination 
of manual therapy, education, and exercise has demonstrated to be effective for 
myofascial TMD [26–28], TMJ arthralgia [29], or anterior disc displacement with-
out reduction (closed lock) [30].

7.5  Exercise Programs

Therapeutic exercise interventions are prescribed to address specific TMJ impair-
ments and to improve the function of the cranio-cervico-mandibular system. 
Exercise programs should be designed to improve muscle coordination, relax 

Fig. 7.4 Posterior-anterior 
joint mobilization of the 
upper cervical spine

Fig. 7.5 Upper thoracic 
spine thrust manipulation
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hypertonic muscles, increase range of motion, and increase muscle proprioception. 
Recent evidence supports the use of exercises to correct head and neck posture 
(Fig. 7.6) and active oral exercises (Fig. 7.7) for reducing TMD pain and improving 
orofacial motor function [13]; however, no information regarding dosage, fre-
quency, or adherence to exercise programs are currently available. Further, there is 
no trial investigating the effectiveness of the isolated application of therapeutic 
exercises for TMD pain; so we do not currently know the effects of this intervention 
on isolation.

a b

Fig. 7.6 Corrective exercise for forward head posture against the wall

a b c d

Fig. 7.7 Active oral exercise with the tongue
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In addition to specific therapeutic exercises, general aerobic exercise has been 
shown to improve strength, flexibility, and functional capacity and also induce anal-
gesia [31]. Nevertheless, it is important to note that patients with central sensitiza-
tion, such as TMD, can exhibit an abnormal pain threshold response to exercise 
since aerobic exercise usually exerts exercise-related hypoalgesia by activating the 
descending inhibitory pain mechanisms. In individuals with TMD pain exhibiting 
central sensitization, this situation is the opposite; exercise induces hyperalgesia 
[32]. Therefore, clinicians need to assess these exercise-induced mechanisms, since 
activation of descending inhibitory pathways will be extremely helpful during the 
treatment process of patients with myofascial TMD.

7.6  Trigger Point Dry Needling

Different needling therapies can be applied in individuals with TMD depending on 
the health-care profession: acupuncture (acupuncturists), dry needling (physical 
therapists), and botulinum toxin type A (medical doctors or dentists) [33].

The American Physical Therapy Association (APTA) defines dry needling as 
“skilled intervention using a thin filiform needle to penetrate the skin that stimulates 
TrPs, muscle, and connective tissue for the management of musculoskeletal pain 
disorders” [34]. Clinical rational for application of dry needling is that the referred 
pain elicited by active trigger points in the head and neck muscles reproduces the 
pain symptoms in patients with TMD [35]. Recent meta-analyses support the use of 
trigger point dry needling for reducing pain in upper quadrant syndromes [36] and 
multiple body areas [37], including myofascial TMD pain.

Several studies have demonstrated that trigger point dry needling of different 
muscles, such as the lateral pterygoid or masseter (Fig. 7.8), is effective for reducing 
pain and increasing active mouth opening in individuals with myofascial TMD [38–
40] or sleep bruxism [41]. A small study found that trigger point dry needling was 

Fig. 7.8 Dry needling of 
trigger points in the right 
masseter muscle
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also effective for improving TMD-related symptoms such as tinnitus [42]. 
Interestingly, trigger point dry needling has shown better effects for reducing pain 
and improving jaw movements compared with methocarbamol/paracetamol drug 
treatment [43, 44].

An important topic to discuss is that the effect of dry needling arises in the own 
needle and not in any substance associated with it. This is supported by several stud-
ies demonstrating similar outcomes after application of trigger point dry needling 
and injections of lidocaine or botulinum toxin A in patients with TMD and head-
aches [45–47]. In fact, a meta-analysis found no significant differences in pain 
between dry needling and lidocaine injections immediately (standardized pooled 
mean difference, 0.41; 95% CI −0.15, 0.97), at 1 month (−1.46, 95% CI −2.04, 
4.96) and 3–6 months (−0.28, 95% CI −0.63, 0.07) after the treatment [48].

Nevertheless, as manual therapies, trigger point dry needling should be inte-
grated into a multimodal management [49].

7.7  Low-Level Laser Therapy

Several authors have proposed the application of low-level laser (i.e., application of 
light amplification by stimulated emission of radiation) for the management of 
patients with TMD.  The basic therapeutic effects of low-level laser include bio-
stimulation, regeneration, antinociception, and anti-inflammatory of the affected 
tissues [50]. Others have reported that low-level laser could affect the synthesis of 
prostaglandin, causing arachidonic acid to enter endothelial tissues allowing them 
to generate vasodilatation and anti-inflammation [51].

Evidence supports the use of low-level laser therapy over the masseter, tempora-
lis (Fig.  7.9), and pterygoid muscles for the management of TMD [15, 16]. 
Additionally, low-level laser seems to be more effective than other modalities such 
as transcutaneous electrical neural stimulation (TENS) [52]. However, the most 
controversial topics are the number of session, the type of laser, time of application, 

Fig. 7.9 Application of low-level 
laser over the right lateral pterygoid 
muscle
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and proper dose since various doses, methods, and modes of low-level laser could 
also result in different treatment effects. In fact, the radiation dosage is determined 
by the irradiation time and treatment course. The key for an effective treatment is 
the adequacy of the dosage delivered to the tissue.

The light used with low-level laser is typically of narrow spectral width in the red 
or near-infrared spectrum (600–1,000  nm), with a power density (irradiance) 
between 1 mW and 5 W/cm2. Previous studies investigating the effects of low-level 
laser in TMD patients have used different doses: (1) total dose, 4 J/cm2; wavelength, 
904 nm; intensity, 0.6 W; time, 60 s [53], or (2) total dose, 5 J/cm2; wavelength, 
780 nm; intensity, 20 mW; time, 10 s [54]. The heterogeneity of laser application is 
manifested in the review conducted by Maia et al. who observed that the energy 
density used in published studies ranged from 0.9 to 105 J/cm2, while the power 
density ranged from 9.8 to 500 mW [55]. In addition, the number of sessions varied 
from 1 to 20, whereas the frequency of applications ranged from daily for 10 days 
to 1 time per week for 4 weeks [51].

As most physical therapy interventions, low-level laser combined with exercises 
was more effective for TMD rehabilitation than low-level laser alone [56].

7.8  Therapeutic Ultrasound

It has been proposed that therapeutic ultrasound can reduce inflammation, promote 
muscular relaxation, increase blood flow, and induce analgesia by increasing the 
temperature in the targeted tissue. Based on these effects, therapeutic ultrasound is 
clinically applied over the masticatory musculature. Nevertheless, current evidence 
for therapeutic ultrasound in individuals with TMD is lacking and controversial. It 
seems that the isolated application of therapeutic ultrasound is not effective for 
TMD pain [7]; however, the combination of home exercise with therapeutic ultra-
sound was more effective for decreasing pain and increasing mouth opening than 
home exercises alone for patients with TMD [57]. Again, the topic of dose and time 
of application remains unknown.

7.9  Transcutaneous Electrical Neural Stimulation (TENS)

The application of TENS consists of a controlled exposure of electrical current 
to the surface of the skin, causing muscle relaxation and decrease in pain. It is 
usually applied with an electronic device producing pulsed biphasic electrical 
waves through the electrodes placed on the skin surface [58]. The effectiveness 
of TENS in patients with TMD [59] and bruxism [60] has been documented in 
some studies. In fact, one study observed that TENS reduced both pain and mus-
cle activity of the anterior portion of the temporal muscle but increased the activ-
ity of the masseter muscles suggesting a complex mechanism of action of this 
intervention [61].
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7.10  Neuroscience Education

The difficulty for proper long-term management of patients with TMD usually lies 
in the complex task of changing the attitudes, lifestyles, and social and physical 
environment of the individual. This hypothesis is based on the premise that pain is 
potentially influenced by inappropriate cognitions, emotions, and behaviors includ-
ing catastrophizing, hyper-vigilance, avoidance behavior, and somatization. Several 
of these psychological disturbances should be treated by the appropriate profes-
sional, i.e., a psychologist; however, neuroscience education can be also applied by 
physical therapists. There is evidence suggesting that neurophysiology education 
aiming at conceptualizing pain is effective in patients with chronic pain [62] and 
should be included in the initial phase of treatment in individuals who have inap-
propriate beliefs about their pain symptoms and complaints. If not, a poor under-
standing of their pain may lead to the acquisition of maladaptive attitudes, cognitions, 
and behaviors and a consequent poor compliance to any active exercise program. In 
fact, Kalamir et al. found that the inclusion of short talks on the anatomy, physiol-
ogy, and biomechanics of the jaw plus instruction and supervision of self-care exer-
cises increased the effects of oral myofascial therapies in patients with TMD at 
short- and long-term follow-ups [63].

7.11  Chiropractic Introduction

Kimberly Bensen

Chiropractic is the third largest health-care profession [64] and is the largest, most 
regulated, and best recognized of the complementary and alternative medicine 
(CAM) professions [65].

Chiropractic is now a well-acknowledged health profession routinely used by the 
public, capable of broad diagnostic activity, conservative treatment, and health pro-
motion. It has developed a respected scientific evidence base, and Doctors of 
Chiropractic (DCs) are embedded in a growing number of health delivery and reim-
bursement systems, including Workers’ Compensation programs, Medicare, the 
Veteran’s Health Administration, and the US Department of Defense. The practice 
of chiropractic is a licensed health-care profession in all 50 states, the District of 
Columbia, the US Virgin Islands, Puerto Rico, and other territories of the United 
States. All of these licensing jurisdictions accept or require graduation from a 
Council on Chiropractic Education (CCE)-accredited educational program, and all 
recognize the CCE Standards as the educational requirements for chiropractic licen-
sure [66].

Chiropractic care is a systems-based, whole-person approach to health care. It 
incorporates the recognition that all aspects of the body are interrelated and interde-
pendent and that the body has powerful self-healing mechanisms. Their primary 
focus is on disorders of the musculoskeletal system and the nervous system and the 
effects of these disorders on general health. Chiropractic services are used most 
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often to treat neuromusculoskeletal complaints [67]. They make adjustments using 
their hands or a small instrument to apply a controlled, sudden, specific, high-veloc-
ity thrust, with a low-level force to a joint that has abnormal movement patterns, and 
fail to function normally, hypermobility, hypomobility, or dyskinesia (also called a 
subluxation) [68]. The goal of chiropractic adjustment is to reduce the subluxation; 
correct structural alignment; improve musculoskeletal joint range of motion, nerve 
irritability, and pain [69]; decrease inflammation [70]; and stimulate the body’s 
communication system to work more effectively to initiate, control, and coordinate 
the various functions of the cells, organs, and systems of the body [71]. They incor-
porate modalities and procedures, lifestyle counseling, nutritional advice and ther-
apy, and other measures that lie within the professional and legally authorized scope 
of practice of Doctors of Chiropractic (DC) [66].

The DC’s license also includes training and use of physiotherapies (as described 
in the previous physical therapy pages) such as: mobilization or soft tissue tech-
niques, use of complementary measures, such as passive modalities, air, cold, diet, 
exercise, heat, light, massage, ultrasound, TENS, galvanic current, motor nerve 
stimulation, therapeutic ultrasound, electrical muscle stimulation, H-wave, galvanic 
current, FDA-approved laser, decompression, traction, ergonomics, posture train-
ing, nutritional counseling and supplementation, therapeutic and rehabilitative exer-
cises and stretches, manual hands-on or tool muscle work including trigger point 
therapy, neuromuscular reeducation, active release type work, acupressure, deep 
tissue massage, as well as bracing, strapping, and orthoses. Their license limits the 
puncturing of the skin, surgery, or prescription of medications. Not all states recog-
nize all aspects of training in their scope of practice licensure [72]. The licensed 
scope of practice is as broad as the individual doctor’s practice philosophy, and not 
all DCs practice all modalities. Most DCs are not yet trained in comprehensive 
TMD-specific diagnosis and treatment (Figs. 7.10, 7.11, 7.12, 7.13, 7.14, and 7.15).

Chiropractic has earned recognition for its safe and effective treatment for a wide 
range of health conditions through the use of natural, nonsurgical, and drugless 
methods of treatments [64], enhancing patient quality of life and performance; pro-
moting vitality, wellness, and patient empowerment; improving the quality of life 
without drugs or surgery; and offering readily accessible care [67].

7.12  Chiropractic and TMD

The most common conditions treated by chiropractors are back pain, neck pain, and 
headaches. The best available evidence supports manipulative therapy as a reason-
able option for many of these complaints. Manipulative therapy also holds potential 
value for the treatment of a variety of extremity conditions, including the TMJs [73].

TMD is a multifactoral condition consisting of some or all of these components: 
joint subluxations, body positioning, muscle imbalance, neurologic interference, nutri-
tional considerations, occlusion, and psychosocial/psychosomatic characteristics.

The subluxation of the temporomandibular joint is fairly frequent [74, 75], and 
TMD is the second most common musculoskeletal condition [76]. Chiropractic 
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Fig. 7.10 Cervical 
adjustment

Fig. 7.11 Cranial 
instrument-assisted 
adjustment
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Fig. 7.12 “Infinity” manual 
mandibular mobilization

Fig. 7.13 Behavior 
modification lessons
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treatment, in a retrospective series, showed that all patients selected for that case 
series showed a reduction of temporomandibular dysfunction symptoms [77]. The 
main outcome measures change from baseline to follow-up of visual analog scale 
(VAS) for temporomandibular joint pain and maximum active mouth opening with-
out pain. Their full spine and TMJs were assessed and adjusted in accordance with 
the advanced protocol of Activator Methods International. Participants were typi-
cally seen three times per week for 2 weeks and according to individual progress 
thereafter for 6 more weeks. Results of this prospective case series indicated that the 
TMD symptoms of these participants improved following a course of treatment 
using the Activator Methods International protocol. Consequently, further investiga-
tion of this type of chiropractic treatment for patients with the articular type of TMD 
is warranted [78].

Dysfunction is a process, not a static condition. Physiologic manifestations of 
the process of a dysfunctional joint are that the tissues undergo constant changes, 

Fig. 7.14 Mandibular 
adjustment

Fig. 7.15 Mandibular 
measurement
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including hyperemia, congestion, edema, minute hemorrhages, fibrosis, local isch-
emia, atrophy, and tissue rigidity. Eventual rigidity and adhesions form not only in 
joint capsules but also in the ligaments, tendons, and muscles themselves [79].

Manual therapy (including soft tissue techniques, mobilization, exercise, and 
manipulation) is postulated to reduce local ischemia, stimulate proprioception, 
break fibrous adhesions, stimulate synovial fluid production, and reduce pain among 
other effects [80].

A joint can become subluxated and malfunctional as a kinesiopathogical joint 
lesion (usually hypomobility) that develops as a consequence of micro- and/or mac-
rotrauma which cause tissue injury and associated inflammatory response, degen-
erative changes in muscular and connective tissues, decreased descending inhibitory 
pathway activity due to aberrant psychological states, dysafferentation (i.e., 
increased nociception), and decreased mechanoreception which can be caused by 
some or all of the above [81].

This single-subject case study was conducted to investigate the capability of chi-
ropractic manipulation of the temporomandibular joint (TMJ) in treating unilateral 
anterior displacement of the articular disc with adhesion to the articular eminence. 
A specific joint manipulation was designed to reduce the anteriorly displaced and 
adherent TMJ disc. The findings of this study show this specific manipulation of the 
TMJ may be appropriate for the conservative treatment of adherent anteriorly dislo-
cated disc [82].

Precise and complex balance of the head and neck muscles must exist to main-
tain proper head position and TMJ function. To understand the effects the muscles 
have on each other and their bony attachments, there are pairs of muscles that are 
agonistic or antagonistic, stabilizing or moving the head, neck, and TM joints. 
These muscle attachments on bones are craniomandibular, craniovertebral, man-
dibulohyoid, and hyoclavicular/thoracic. There is a highly coordinated, complex 
neuromuscular event that occurs to synchronize the muscular pulley system of the 
neck, cranium, and jaw in order to complete all aspects of jaw movement. Each of 
the major muscles acts like an elastic band. The tension provided must precisely 
contribute to the balance that maintains the desired head position. If one elastic band 
is stretched, is adhered, or breaks, the balance of the entire system is disrupted and 
the head position is altered. When one muscle is compromised, another can com-
pensate, causing abnormal movements [83–85]. To fully assess the cause of the 
TMJ dysfunction, all associated structures must also be evaluated (Figs. 7.16, 7.17, 
7.18, 7.19, and 7.20).

Neurologically, central sensitization and convergence are the primary mech-
anisms behind referred pain, which can enable tooth pulp pain to be perceived 
as masseter or facial muscle pain, and posterior neck muscles can generate 
referred pain to the forehead, periodical, vertex, temple, occipital, postauricu-
lar, and ear [86].

The correlation between primary temporomandibular joint disorders and the cer-
vical spine dysfunction is well documented [87–94].

And therefore, we also must include the cervical spine in evaluation and treat-
ment protocols.
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As a case of the concept of integrated dental-orthopedic and craniochiropractic 
care for treating structural disorders of the jaw, neck, and spine demonstrated, the 
position of the jaw and head and neck is inextricably linked. Some dental treatment 
can cause the inability of the head and neck to adapt to maxillary and mandibular 

Fig. 7.16 Occipital 
adjustment

Fig. 7.17 Postural exercise
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changes, and this study showed that mandibular position improved in response to 
chiropractic treatments [95].

As the issue of cranial and facial bone compliance and its affect on occlusion and 
TMJ functioning has gained greater acceptance in the dental and chiropractic fields, 
what has become a common theme between our professions is the relationship 
between the stomatognathic system and posture. While the pelvis and the TMJ 
might seem to be distant and unrelated aspects of our patients’ presenting symp-
toms, research is suggesting otherwise. The rationale for greater relationships 
between chiropractors and dentists has been discussed in the literature, since in 
some cases, the only possible chance of a patient having any resolution of their 
TMD/CMD was with co-treatment [96].

Another study investigated the effect of a rehabilitation program based on cervi-
cal mobilization and exercise on clinical signs and mandibular function in subjects 
with temporomandibular disorder. In this study, 12 women (22.08  ±  2.23  years) 
with myofascial pain and mixed TMD, according to the Research Diagnostic 
Criteria for Temporomandibular Disorders, were evaluated three times: twice before 
(baseline phase) and once after intervention. Self-reported pain, jaw function 
[according to the Mandibular Functional Impairment Questionnaire (MFIQ)], pain-
free maximum mouth opening (MMO), and pressure pain thresholds (PPTs) of both 

Fig. 7.18 Postural exercise 2
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masseter and temporalis muscles were obtained. Baseline and post-intervention dif-
ferences were investigated, and effect size was estimated through Cohen’s d coef-
ficient. Despite the small sample size, the results showed jaw function improved 7 
points on the scale after the intervention, and self-reported pain was significantly 

Fig. 7.19 Intraoral lateral 
pterygoid muscle therapy

Fig. 7.20 Cranial manual 
adjustment
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reduced. Pain-free maximum mouth opening varied from 32.3  ±  8.8  mm to 
38 ± 8.8 mm and showed significant improvement with moderate effect size when 
compared to the baseline phase. Pressure pain thresholds also increased with mod-
erate effect size, and subjects had the baseline values changed from 1.23 ± 0.2 to 
1.4 ± 0.2 kg/cm2 in the left masseter (P = 0.03), from 1.31 ± 0.28 to 1.51 ± 0.2 kg/
cm2 in the right masseter (P > 0.05), from 1.32 ± 0.2 to 1.46 ± 0.2 kg/cm2 in the left 
temporalis (P = 0.047), and from 1.4 ± 0.2 to 1.67 ± 0.3 kg/cm2 in the right tempo-
ralis (P  =  0.06). The protocol caused significant changes in pain-free maximum 
mouth opening, self-reported pain, and functionality of the stomatognathic system 
in subjects with myofascial TMD, regardless of joint involvement. Even though 
these differences are statistically significant, this study concludes that their clinical 
relevance is still questionable [97].

A recent case study presented a patient who had complaints associated with a 
disorder of the TMJ and cervical atlas subluxation. Vertebral subluxation of the 
cervical spine may result in a TMJ disorder and that removal of subluxations through 
adjustments may alleviate the extra vertebral complaint. The conclusion was to sug-
gest that the treating chiropractor consider the possibility that some of these disor-
ders may be effects of subluxations through referred pain or dysfunction in the 
craniovertebral kinematic chain [98].

The jaw is suspended from the cranium by a tonus of many muscles to hold the 
mandible in correct anatomical and functional position. The association, as found in 
the study done by Lee WY, Okeson JP, and Linderoth J., is that the head was posi-
tioned more forward in the group with temporomandibular disorders than in the 
control group [99].

Dr. Okeson’s textbook entitled Management of Temporomandibular Disorders 
and Occlusion 5th Edition, states “the skull is supported in position by the cervi-
cal spine.” It is not, however, centrally located or balanced over the cervical 
spine. In fact, if a dry skull were placed in its correct position on the cervical 
spine, it would be overbalanced to the anterior and quickly fall forward. Any bal-
ance becomes even more remote when the position of the mandible hanging 
below the anterior portion of the skull is considered; it is obvious that a balance 
of the skeletal components of the head and neck does not exist. If the head is to 
be maintained in an upright position so one can see forward, muscles that attach 
the posterior aspect of the skull to the cervical spine and shoulder region must 
contract.

Some of the muscles that serve this function are the trapezius, SCMs, splenius 
capitis, and longus capitis. It is possible, however, for these muscles to over contract 
and direct the line of vision too far upward; to counteract this action, an antagonistic 
group of muscles exists in the anterior region of the head: the masseter, suprahyoids, 
and infrahyoids. When these muscles contract, the head is lowered. Thus a balance 
of muscular forces exists that maintains the head in a desired position. These mus-
cles, plus others, also maintain proper side-to-side position and rotation of the head, 
as supported by additional studies [99].

Other literature suggests a correlation between the orientation of craniofacial 
planes and temporomandibular disorder in young adults with normal occlusion. 
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In this instance, TMD might be mainly associated with head posture rather than 
with craniofacial morphology or specific pathophysiology [100]. Forward head 
posture is associated with cervical curve or lack of it, and the study done by 
D’Attilio, on a cross-sectional group of 50 females with mean age of 28.9, 
offered support of the existing literature demonstrating evidence of correlations 
between cervical alterations and cervical pain and the existence of cervical pain 
in subjects with temporomandibular joint internal derangement [101]. There is a 
significant association between TMD treatment and reduction of cervical spine 
pain, as far as improvement of cervical spine mobility, as discussed in BioMed 
Research International (2014). Cervical spine and TMJ positioning-propriocep-
tive positioning [102] and the biomechanical relationship between the craniocer-
vical region and the dynamics of the TMJ, as well as trigeminal nociceptive 
processing, are different in different craniocervical postures.

Vladimir Janda documented the influence of the somato-sensorimotor system 
and the neuromuscular imbalances that can develop, potentially leading to an unfa-
vorable chain reaction affecting the whole body, articular, muscular, and neurologi-
cal system in his work “The Assessment and Treatment of Muscle Imbalance”. He 
terms the head forward posture as the Upper Cross Syndrome (UCS) as well as a 
condition now known as proximal or shoulder girdle crossed syndrome. In UCS, 
tightness of the upper trapezius and levator scapula on the dorsal side crosses with 
tightness of the pectoralis major and minor. Weakness of the deep cervical flexors 
ventrally crosses with weakness of the middle and lower trapezius. This pattern of 
imbalance creates joint dysfunction, particularly at the atlanto-occipital joint, C4–
C5 segment, cervicothoracic joint, glenohumeral joint, and T4–T5 segment. Janda 
noted that these focal areas of stress within the spine correspond to transitional 
zones in which neighboring vertebrae change in morphology. Specific postural 
changes are seen in UCS, including forward head posture, decreased cervical lordo-
sis and thoracic kyphosis, elevated and protracted shoulders, and rotation or abduc-
tion and winging of the scapulae [103].

Further, TMD can be considered to be associated with an imbalance of the whole 
physical body. According to a literature search by Brantingham JW, Cassa TK, 
Bonnefin D, Pribicevic M, Robb A, Pollard H, Tong V, and Korporaal C., called 
Manipulative and multimodal therapy for upper extremity and temporomandibular 
disorders: a systematic review, there is a fair level of evidence for the implementa-
tion of manual manipulative therapy (MMT) to specific joints and the full kinetic 
chain combined with exercise and/or multimodal therapy for lateral epicondylopa-
thy, carpal tunnel syndrome, and temporomandibular joint disorders. The authors’ 
intent was that the study would help guide practitioners in the use of MMT, soft 
tissue techniques, exercise, and/or multimodal therapy for the treatment of a variety 
of upper extremity complaints in the context of the hierarchy of published and avail-
able evidence [103].

Given the correlation between global body posture, muscle imbalances caused 
by forward posture of the head in Upper Cross Syndrome, and temporomandibular 
joint internal derangement, a full assessment of the whole kinematic chain, (above 
and below the TMJs) and treatment plan should be incorporated and considered 
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with any patient expressing TMD symptomotology. Posture training and TMD self-
management instructions are significantly more effective than TMD self-manage-
ment instructions alone for patients with TMD who have a primary muscles disorder 
[104].

The studies are pointing to a multimodal approach for TMD patient manage-
ment. Collaborative approach between chiropractic and dentistry [105], with a fair 
level of evidence for manipulative and multimodal therapy to specific joints and the 
full kinetic chain combined generally with exercise and/or multimodal therapy TMJ 
disorders [106], and some findings may suggest interconnectivity between the cra-
niocervical junction and an individual’s occlusal contacts and support the need for 
further integration between chiropractors and dentists seeking to co-manage tem-
poromandibular joint disorders [107].

7.13  Conclusion

TMD is a multifactoral condition consisting of some or all of these components: joint 
subluxations, body positioning, muscle imbalance, neurologic interference, nutri-
tional considerations, occlusion, and psychosocial/psychosomatic characteristics.

Chiropractors are ideal for initial, co-management, and adjunct care, as they are 
known for a wholistic approach to health and wellness. Seeing the body as a kine-
matic chain, they employ joint manipulation, physiotherapies as their practice phi-
losophies allow, nutrition, posture/ergonomic, stress, and lifestyle advice. However, 
the DC’s scope of practice varies from state to state, and their individual philoso-
phies also vary, as well as their interest and/or advanced training in TMD and reha-
bilitation techniques.

References

 1. Romero-Reyes M, Uyanik JM. Orofacial pain management: current perspectives. J Pain Res. 
2014;7:99–115.

 2. Fricton J, Look JO, Wright E, Alencar FG Jr, Chen H, Lang M, Ouyang W, Velly AM. Systematic 
review and meta-analysis of randomized controlled trials evaluating intraoral orthopedic appli-
ances for temporomandibular disorders. J Orofac Pain. 2010;24:237–54.

 3. Ebrahim S, Montoya L, Busse JW, Carrasco-Labra A, Guyatt GH, Medically Unexplained 
Syndromes Research Group. The effectiveness of splint therapy in patients with temporo-man-
dibular disorders: a systematic review and meta-analysis. J Am Dent Assoc. 2012;143:847–57.

 4. de Toledo EG Jr, Silva DP, de Toledo JA, Salgado IO. The interrelationship between dentistry 
and physiotherapy in the treatment of temporomandibular disorders. J Contemp Dent Pract. 
2012;13:579–83.

 5. Pfau DB, Rolke R, Treede RD, Daublaender M.  Somatosensory profiles in subgroups of 
patients with myogenic temporomandibular disorders and fibromyalgia syndrome. Pain. 
2009;147:72–83.

 6. Jull G, Sterling M, Kenardy J, Beller E. Does the presence of sensory hypersensitivity influ-
ence outcomes of physical rehabilitation for chronic whiplash? A preliminary RCT.  Pain. 
2007;129:28–34.

7 Adjunctive Therapies for Temporomandibular Disorders



192

 7. Nijs J, Van Houdenhove B, Oostendorp RA. Recognition of central sensitization in patients 
with musculoskeletal pain: application of pain neurophysiology in manual therapy practice. 
Man Ther. 2010;15:135–41.

 8. Nijs J, Van Houdenhove B. From acute musculoskeletal pain to chronic widespread pain and 
fibromyalgia: application of pain neurophysiology in manual therapy practice. Man Ther. 
2009;14:3–12.

 9. Fernández-de-las-Peñas C, Galán del Río F, Fernández Carnero J, Pesquera J, Arendt-
Nielsen L, Svensson P. Bilateral widespread mechanical pain sensitivity in myofascial tem-
poromandibular disorder: evidence of impairment in central nociceptive processing. J Pain. 
2009;10:1170–8.

 10. Rashid A, Matthews NS, Cowgill H. Physiotherapy in the management of disorders of the 
temporomandibular joint; perceived effectiveness and access to services: a national United 
Kingdom survey. Br J Oral Maxillofac Surg. 2013;51:52–7.

 11. van der Windt DA, van der Heijden GJ, van den Berg SG, ter Riet G, de Winter AF, 
Bouter LM.  Ultrasound therapy for musculoskeletal disorders: a systematic review. Pain. 
1999;81:257–71.

 12. McNeely ML, Armijo Olivo S, Magee DJ. A systematic review of the effectiveness of physical 
therapy interventions for temporomandibular disorders. Phys Ther. 2006;86:710–25.

 13. Medlicott MS, Harris SR. A systematic review of the effectiveness of exercise, manual therapy, 
electrotherapy, relaxation training, and biofeedback in the management of temporomandibular 
disorder. Phys Ther. 2006;86:955–73.

 14. List T, Axelsson S. Management of TMD: evidence from systematic reviews and meta-analy-
ses. J Oral Rehabil. 2010;37:430–51.

 15. Brantingham JW, Cassa TK, Bonnefin D, et al. Manipulative and multimodal therapy for upper 
extremity and temporomandibular disorders: a systematic review. J Manipulative Physiol Ther. 
2013;36:143–201.

 16. Calixtre LB, Moreira RF, Franchini GH, Alburquerque-Sendín F, Oliveira AB. Manual therapy 
for the management of pain and limited range of motion in subjects with signs and symptoms 
of temporomandibular disorder: a systematic review of randomised controlled trials. J Oral 
Rehabil. 2015;42:847–61.

 17. Armijo-Olivo S, Pitance L, Singh V, Neto F, Thie N, Michelotti A. Effectiveness of manual 
therapy and therapeutic exercise for temporomandibular disorders: systematic review and 
meta-analysis. Phys Ther. 2016;96:9–25.

 18. Martins W, Blasczyk JC, Aparecida Furlan de Oliveira M, et al. Efficacy of musculoskeletal 
manual approach in the treatment of temporomandibular joint disorder: a systematic review 
with meta-analysis. Man Ther. 2016;21:10–7.

 19. Shukla D, Muthusekhar MR. Efficacy of low-level laser therapy in temporomandibular disor-
ders: a systematic review. Natl J Maxillofac Surg. 2016;7:62–6.

 20. Chang WD, Lee CL, Lin HY, Hsu YC, Wang CJ, Lai PT. A meta-analysis of clinical effects of 
low-level laser therapy on temporomandibular joint pain. J Phys Ther Sci. 2014;26:1297–300.

 21. American Physical Therapy Association (APTA). Manipulation education manual 
for physical therapist professional degree programs manipulation. http://www.apta.
org/uploadedFiles/APTAorg/Educators/Curriculum_Resources/APTA/Manipulation/
ManipulationEducationManual.pdf. Accessed 1 April 2017.

 22. Bialosky JE, Bishop MD, Price DD, Robinson ME, George SZ. The mechanisms of man-
ual therapy in the treatment of musculoskeletal pain: a comprehensive model. Man Ther. 
2009;14:531–8.

 23. Sault JD, Emerson Kavchak AJ, Tow N, Courtney CA. Regional effects of orthopedic manual 
physical therapy in the successful management of chronic jaw pain. Cranio. 2016;34:124–32.

 24. La-Touche R, Fernández-de-las-Peñas C, Fernández-Carnero J, Escalante K, Angulo-Díaz-
Parreño S, Paris-Alemany A, Cleland JA. The effects of manual therapy and exercise directed 
at the cervical spine on pain and pressure pain sensitivity in patients with myofascial temporo-
mandibular disorders. J Oral Rehabil. 2009;36:644–52.

C. Fernández-de-las-Peñas and K. Bensen

http://www.apta.org/uploadedFiles/APTAorg/Educators/Curriculum_Resources/APTA/Manipulation/ManipulationEducationManual.pdf
http://www.apta.org/uploadedFiles/APTAorg/Educators/Curriculum_Resources/APTA/Manipulation/ManipulationEducationManual.pdf
http://www.apta.org/uploadedFiles/APTAorg/Educators/Curriculum_Resources/APTA/Manipulation/ManipulationEducationManual.pdf


193

 25. Packer AC, Pires PF, Dibai-Filho AV, Rodrigues-Bigaton D. Effects of upper thoracic manipu-
lation on pressure pain sensitivity in women with temporomandibular disorder: a randomized, 
double-blind, clinical trial. Am J Phys Med Rehabil. 2014;93:160–8.

 26. Jayaseelan DJ, Tow NS. Cervicothoracic junction thrust manipulation in the multimodal man-
agement of a patient with temporomandibular disorder. J Man Manip Ther. 2016;24:90–7.

 27. Tuncer AB, Ergun N, Tuncer AH, Karahan S.  Effectiveness of manual therapy and home 
physical therapy in patients with temporomandibular disorders: a randomized controlled trial. 
J Bodyw Mov Ther. 2013;17:302–8.

 28. Calixtre LB, Grüninger BL, Haik MN, Alburquerque-Sendín F, Oliveira AB. Effects of cervi-
cal mobilization and exercise on pain, movement and function in subjects with temporoman-
dibular disorders: a single group pre-post test. J Appl Oral Sci. 2016;24:188–97.

 29. Grondin F, Hall T. Changes in cervical movement impairment and pain following orofacial 
treatment in patients with chronic arthralgic temporomandibular disorder with pain: a prospec-
tive case series. Physiother Theory Pract. 2017;33:52–61.

 30. Craane B, Dijkstra PU, Stappaerts K, De Laat A. Randomized controlled trial on physical 
therapy for TMJ closed lock. J Dent Res. 2012;91:364–9.

 31. Sharma NK, Ryals JM, Gajewski BJ, Wright DE. Aerobic exercise alters analgesia and neuro-
trophin-3 synthesis in an animal model of chronic widespread pain. Phys Ther. 2010;90:714–25.

 32. Mohn C, Vassend O, Knardahl S. Experimental pain sensitivity in women with temporoman-
dibular disorders and pain-free controls: the relationship to orofacial muscular contraction and 
cardiovascular responses. Clin J Pain. 2008;24:343–52.

 33. Kietrys DM, Palombaro KM, Mannheimer JS. Dry needling for management of pain in the 
upper quarter and craniofacial region. Curr Pain Headache Rep. 2014;18:437.

 34. APTA.  Description of dry needling in clinical practice: an educational resource paper. 
Alexandria: APTA Public Policy, Practice, and Professional Affairs Unit; 2013.

 35. Fernández-de-las-Peñas C, Galan-del-Rio F, Alonso-Blanco C, Jimenez-Garcia R, Arendt-
Nielsen L, Svensson P.  Referred pain from muscle trigger points in the masticatory and 
neck-shoulder musculature in women with temporomandibular disorders. J  Pain. 2010;11: 
1295–304.

 36. Kietrys DM, Palombaro KM, Azzaretto E, Hubler R, Schaller B, Schlussel JM, Tucker 
M. Effectiveness of dry needling for upper-quarter myofascial pain: a systematic review and 
meta-analysis. J Orthop Sports Phys Ther. 2013;43:620–34.

 37. Boyles R, Fowler R, Ramsey D, Burrows E. Effectiveness of trigger point dry needling for 
multiple body regions: a systematic review. J Man Manip Ther. 2015;23:276–93.

 38. Fernández-Carnero J, La Touche R, Ortega-Santiago R, Galan-del-Rio F, Pesquera J, Ge HY, 
Fernández-de-Las-Peñas C.  Short-term effects of dry needling of active myofascial trigger 
points in the masseter muscle in patients with temporomandibular disorders. J Orofac Pain. 
2010;24:106–12.

 39. Dıraçoğlu D, Vural M, Karan A, Aksoy C. Effectiveness of dry needling for the treatment of 
temporomandibular myofascial pain: a double-blind, randomized, placebo controlled study. 
J Back Musculoskelet Rehabil. 2012;25:285–90.

 40. Itoh K, Asai S, Ohyabu H, Imai K, Kitakoji H. Effects of trigger point acupuncture treatment 
on temporomandibular disorders: a preliminary randomized clinical trial. J Acupunct Meridian 
Stud. 2012;5:57–62.

 41. Blasco-Bonora PM, Martín-Pintado-Zugasti A. Effects of myofascial trigger point dry nee-
dling in patients with sleep bruxism and temporomandibular disorders: a prospective case 
series. Acupunct Med. 2017;35:69–74.

 42. Rocha C, Sanchez T. Efficacy of myofascial trigger point deactivation for tinnitus control. Braz 
J Otorhinolaryngol. 2012;78:21–6.

 43. Gonzalez-Perez LM, Infante-Cossio P, Granados-Nunez M, Urresti-Lopez FJ, Lopez-Martos 
R, Ruiz-Canela-Mendez P. Deep dry needling of trigger points located in the lateral pterygoid 
muscle: efficacy and safety of treatment for management of myofascial pain and temporoman-
dibular dysfunction. Med Oral Patol Oral Cir Bucal. 2015;20:326–33.

7 Adjunctive Therapies for Temporomandibular Disorders



194

 44. Gonzalez-Perez LM, Infante-Cossio P, Granados-Nuñez M, Urresti-Lopez FJ. Treatment of 
temporomandibular myofascial pain with deep dry needling. Med Oral Patol Oral Cir Bucal. 
2012;17:781–5.

 45. Venancio Rde A, Alencar FG Jr, Zamperini C. Botulinum toxin, lidocaine, and dry-needling 
injections in patients with myofascial pain and headaches. Cranio. 2009;27:46–53.

 46. Venâncio Rde A, Alencar FG, Zamperini C. Different substances and dry-needling injections 
in patients with myofascial pain and headaches. Cranio. 2008;26:96–103.

 47. Sabatke S, Scola RH, Paiva ES, Kowacs PA. Injection of trigger points in the temporal muscles 
of patients with miofascial syndrome. Arq Neuropsiquiatr. 2015;73:861–6.

 48. Ong J, Claydon LS. The effect of dry needling for myofascial trigger points in the neck and 
shoulders: a systematic review and meta-analysis. J Bodyw Mov Ther. 2014;18:390–8.

 49. González-Iglesias J, Cleland JA, Neto F, Hall T, Fernández-de-las-Peñas C. Mobilization with 
movement, thoracic spine manipulation, and dry needling for the management of temporo-
mandibular disorder: a prospective case series. Physiother Theory Pract. 2013;29:586–95.

 50. Barretto SR, de Melo GC, dos Santos JC, et  al. Evaluation of anti-nociceptive and anti-
inflammatory activity of low-level laser therapy on temporomandibular joint inflammation in 
rodents. J Photochem Photobiol B. 2013;129:135–42.

 51. Soriano F, Campana V, Moya M, et  al. Photobiomodulation of pain and inflammation in 
microcrystalline arthropathies: experimental and clinical results. Photomed Laser Surg. 
2006;24:140–50.

 52. Núñez SC, Garcez AS, Suzuki SS, Ribeiro MS. Management of mouth opening in patients 
with temporomandibular disorders through low-level laser therapy and transcutaneous electri-
cal neural stimulation. Photomed Laser Surg. 2006;24:45–9.

 53. Sayed N, Murugavel C, Gnanam A. Management of temporomandibular disorders with low 
level laser therapy. J Maxillofac Oral Surg. 2014;13:444–50.

 54. Magri LV, Carvalho VA, Rodrigues FC, Bataglion C, Leite-Panissi CR. Effectiveness of low-
level laser therapy on pain intensity, pressure pain threshold, and SF-MPQ indexes of women 
with myofascial pain. Lasers Med Sci. 2017;32:419–28.

 55. Maia ML, Bonjardim LR, Quintans Jde S, Ribeiro MA, Maia LG, Conti PC. Effect of low-
level laser therapy on pain levels in patients with temporomandibular disorders: a systematic 
review. J Appl Oral Sci. 2012;20:594–602.

 56. Machado BC, Mazzetto MO, Da Silva MA, de Felício CM. Effects of oral motor exercises and 
laser therapy on chronic temporomandibular disorders: a randomized study with follow-up. 
Lasers Med Sci. 2016;31:945–54.

 57. Ucar M, Sarp Ü, Koca İ, Eroğlu S, Yetisgin A, Tutoglu A, Boyacı A. Effectiveness of a home 
exercise program in combination with ultrasound therapy for temporomandibular joint disor-
ders. J Phys Ther Sci. 2014;26:1847–9.

 58. Awan K, Patil S. The role of transcutaneous electrical nerve stimulation in the management of 
temporomandibular joint disorder. J Contemp Dent Pract. 2015;16:984–6.

 59. Shanavas M, Chatra L, Shenai P, Rao PK, Jagathish V, Kumar SP, Naduvakkattu 
B. Transcutaneous electrical nerve stimulation therapy: an adjuvant pain controlling modality 
in TMD patients: a clinical study. Dent Res J (Isfahan). 2014;11:676–9.

 60. Rajpurohit B, Khatri SM, Metgud D, Bagewadi A. Effectiveness of transcutaneous electrical 
nerve stimulation and microcurrent electrical nerve stimulation in bruxism associated with 
masticatory muscle pain: a comparative study. Indian J Dent Res. 2010;21:104–6.

 61. Rodrigues D, Siriani AO, Bérzin F. Effect of conventional TENS on pain and electromyo-
graphic activity of masticatory muscles in TMD patients. Braz Oral Res. 2004;18:290–5.

 62. Louw A, Zimney K, Puentedura E, Diener I.  The efficacy of pain neuroscience education 
on musculoskeletal pain: a systematic review of the literature. Physiother Theory Pract. 
2016;32:332–55.

 63. Kalamir A, Bonello R, Graham P, Vitiello AL, Pollard H.  Intraoral myofascial therapy for 
chronic myogenous temporomandibular disorder: a randomized clinical trial. J Manipulative 
Physiol Ther. 2012;35:26–37.

C. Fernández-de-las-Peñas and K. Bensen



195

 64. NBCE.org. 2017.
 65. Meeker WC, Haldeman S.  Chiropractic: a profession at the crossroads of mainstream and 

alternative medicine. Ann Intern Med. 2002;136:216–27.
 66. Weeks J, Goldstein M. Meeting the nation’s primary care needs: current and prospective roles 

of doctors of chiropractic and naturopathic medicine, practitioners of acupuncture and oriental 
medicine, and direct-entry midwives. 2013. https://doi.org/10.13140/RG.2.1.2253.9123.

 67. American Chiropractic Association website. What is chiropractic. 2017. https://www.acato-
day.org/Patients/Why-Choose-Chiropractic/What-is-Chiropractic.

 68. Ahlberg J, Lobbezoo F, Ahlberg K, Manfredini D, Hublin C, Sinisalo J, Könönen M, Savolainen 
A. Self-reported bruxism mirrors anxiety and stress in adults. Med Oral Patol Oral Cir Bucal. 
2013;18(1):e7–11.

 69. Vernon HT, Dhami MS, Howley TP, Annett R. Spinal manipulation and beta-endorphin: a con-
trolled study of the effect of a spinal manipulation on plasma beta-endorphin levels in normal 
males. J Manipulative Physiol Ther. 1986;9(2):115–23.

 70. Roy RA, Boucher JP, Comtois AS. Inflammatory response following a short-term course of 
chiropractic treatment in subjects with and without chronic low back pain. J Chiropr Med. 
2010;9(3):107–14. https://doi.org/10.1016/j.jcm.2010.06.002.

 71. Palmer College of Chiropractic website. Benefits of chiropractic. 2018. http://www.palmer.
edu/about-us/what-is-chiropractic.

 72. State of California Board of Chiropractic Examiners. https://www.chiro.ca.gov.
 73. Lefebvre R, Peterson D, Haas M. Evidence-based practice and chiropractic care. J Evid Based 

Complementary Altern Med. 2012;18(1):75–9.
 74. Schultz LW.  TMJ subluxation is fairly frequent. JAMA. 1937;109(13):1032–5. https://doi.

org/10.1001/jama.1937.02780390034012.
 75. Sharma NK, Singh AK, Pandey A, Verma V, Singh S. Temporomandibular joint dislocation. 

Natl J Maxillofac Surg. 2015;6(1):16–20. https://doi.org/10.4103/0975-5950.168212.
 76. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet JP, List T, Svensson P, 

Gonzalez Y, Lobbezoo F, Michelotti A, Brooks SL, Ceusters W, Drangsholt M, Ettlin D, Gaul 
C, Goldberg LJ, Haythornthwaite JA, Hollender L, Jensen R, John MT, De Laat A, de Leeuw 
R, Maixner W, van der Meulen M, Murray GM, Nixdorf DR, Palla S, Petersson A, Pionchon 
P, Smith B, Visscher CM, Zakrzewska J, Dworkin SF. Diagnostic criteria for temporoman-
dibular disorders (DC/TMD) for clinical and research applications: recommendations of the 
International RDC/TMD Consortium Network* and Orofacial Pain Special Interest Group†. 
J Oral Facial Pain Headache. 2014;28(1):6–27.

 77. Pavia S, Fischer R, Roy R.  Chiropractic treatment of temporomandibular dysfunction: a 
retrospective case series. J  Chiropr Med. 2015;14(4):279–84. https://doi.org/10.1016/j.
jcm.2015.08.005.

 78. Devocht JW, Long CR, Zeitler DL, Schaeffer W. Chiropractic treatment of temporomandibular 
disorders using the activator adjusting instrument: a prospective case series. J Manipulative 
Physiol Ther. 2003;26(7):421–5.

 79. Seaman D. Subluxation: causes and effects. Dynamic Chiropractic. 1996;35(6).
 80. Simons DG, Travell JG, Simons LS, et al. Travell and Simons’ myofascial pain and dysfunction: the 

trigger point manual, vol. 1. Baltimore: Lippincott Williams and Wilkins; 1998. p. 5–44, 103–164
 81. Okeson JP. Temoporomandibular disorder and occlusion. 5ed. ed. St. Louis: Mosby; 2003.
 82. Saghafi D, Curl DD. Chiropractic manipulation of anteriorly displaced temporomandibular 

disc with adhesion. J Manipulative Physiol Ther. 1995;18(2):98–104.
 83. Walczyńska-Dragon K, Baron S. The biomechanical and functional relationship between tem-

poromandibular dysfunction and cervical spine pain. Acta Bioeng Biomech. 2011;13(4):93–8. 
(with distinct patterns of cervical spine and masticatory functions)

 84. Ballenberger N, von Piekartz H, Danzeisen M, Hall T.  Patterns of cervical and mastica-
tory impairment in subgroups of people with temporomandibular disorders-an explorative 
approach based on factor analysis. Cranio. 2017:1–11. https://doi.org/10.1080/08869634.201
7.1297904.

7 Adjunctive Therapies for Temporomandibular Disorders

http://nbce.org
https://doi.org/10.13140/RG.2.1.2253.9123
https://www.acatoday.org/Patients/Why-Choose-Chiropractic/What-is-Chiropractic
https://www.acatoday.org/Patients/Why-Choose-Chiropractic/What-is-Chiropractic
https://doi.org/10.1016/j.jcm.2010.06.002
http://www.palmer.edu/about-us/what-is-chiropractic
http://www.palmer.edu/about-us/what-is-chiropractic
https://www.chiro.ca.gov
https://doi.org/10.1001/jama.1937.02780390034012
https://doi.org/10.1001/jama.1937.02780390034012
https://doi.org/10.4103/0975-5950.168212
https://doi.org/10.1016/j.jcm.2015.08.005
https://doi.org/10.1016/j.jcm.2015.08.005
https://doi.org/10.1080/08869634.2017.1297904
https://doi.org/10.1080/08869634.2017.1297904


196

 85. Brantingham JW, Cassa TK, Bonnefin D, Pribicevic M, Robb A, Pollard H, Tong V, Korporaal 
C. Manipulative and multimodal therapy for upper extremity and temporomandibular dis-
orders: a systematic review. J Manipulative Physiol Ther. 2013;36(3):143–201. https://doi.
org/10.1016/j.jmpt.2013.04.001.

 86. Wright E. Manual of temporomandibular disorders. 3rd ed. Hoboken: Wiley; 2014. p. 10, 42.
 87. De Laat A, Meuleman H, Stevens A, Verbeke G.  Correlation between cervical spine and 

temporomandibular disorders. Clin Oral Investig. 1998;2(2):54–7.
 88. Cervical spine, TMJ, occlusion and whole body. BioMed Res Int. 2014;2014:582414. https://

doi.org/10.1155/2014/582414.
 89. von Piekartz H, Hall T. Orofacial manual therapy improves cervical movement impairment 

associated with headache and features of temporomandibular dysfunction: a randomized con-
trolled trial. Man Ther. 2013;18(4):345–50. https://doi.org/10.1016/j.math.2012.12.005.

 90. von Piekartz H, Hall T.  Osnabrück: University of Applied Science, Department of 
Rehabilitation. hvonpiekartz@googlemail.com. Man Ther 2013;18(4):345–50.

 91. Reggars JW. The relationship between primary temporomandibular joint disorders and cer-
vical spine dysfunction. A summary and review. COMSIG Rev. 1994;3(2):35–9. (cervical 
spine and temporomandibular disorders. De Laat A, Meuleman H, Stevens A, Verbeke G)

 92. Pressman BD, Shellock FG, et al. MR imaging of temporomandibular joint abnormalities 
associated wtih cervical hyperextension/hyperflexion (whiplash) injuries. J Magn Imag. 
1992;2:569–74.

 93. Haagman-Henrickson B, List T, Westegran H, et al. Temporomandibular disorder pain after 
whiplash trauma: a systematic review. J Orofac Pain. 2013;27(3):217–26.

 94. Lee WY, Okeson JP, Lindroth J. The relationship between forward head posture and temporo-
mandibular disorders. J Orofac Pain. 1995;9(2):161–7.

 95. Chinappi AS Jr, Getzoff H.  The dental-chiropractic co-treatment of structural disor-
ders of the jaw and temporomandibular joint dysfunction. J  Manipulative Physiol Ther. 
1995;18(7):476–81.

 96. Blum CL. Chiropractic and dentistry in the 21st century. Cranio. 2004;22:1–3. https://doi.
org/10.1179/crn.2004.001.

 97. Calixtre LB, Grüninger BL, Haik MN, Alburquerque-Sendín F, Oliveira AB. Effects of cervi-
cal mobilization and exercise on pain, movement and function in subjects with temporoman-
dibular disorders: a single group pre-post test. J Appl Oral Sci. 2016;24(3):188–97. https://
doi.org/10.1590/1678-775720150240.

 98. Alcantara J, Plaugher G, Klemp DD, Salem C. Chiropractic care of a patient with temporo-
mandibular disorder and atlas subluxation. J Manipulative Physiol Ther. 2002;25(1):63–70.

 99. Okeson JP. Management of temporomandibular disorders and occlusion. 5th ed. St. Louis: 
Mosby; 2003.

 100. Ciancaglini R, Colombo-Bolla G, Gherlone EF, Radaelli G. Orientation of craniofacial planes 
and temporomandibular disorder in young adults with normal occlusion. J  Oral Rehabil. 
2003;30(9):878–86.

 101. D’Attilio M, Epifania E, Ciuffolo F, Salini V, Filippi MR, Dolci M, Festa F, Tecco S. The 
hypothesis of this study is that cervical lordosis angle (CVT/EVT angle) alteration on cepha-
lometrics could be correlated to the presence of TMD. Cranio. 2004;22(1):27–44.

 102. La Touche R, París-Alemany A, von Piekartz H, Mannheimer JS, Fernández-Carnero J, 
Rocabado M. The influence of cranio-cervical posture on maximal mouth opening and pres-
sure pain threshold in patients with myofascial temporomandibular pain disorders. Clin 
J Pain. 2011;27(1):48–55. https://doi.org/10.1097/AJP.0b013e3181edc157.

 103. Janda V.  The assessment and treatment of muscle imbalance. J Altern Med Res. 
2009;1(3):221–32.

 104. Brantingham JW, Cassa TK, Bonnefin D, Pribicevic M, Robb A, Pollard H, Tong V, Korporaal 
C. Manipulative and multimodal therapy for upper extremity and temporomandibular disor-
ders: a systematic review. J Manipulative Physiol Ther. 2013;36(3):143–201.

C. Fernández-de-las-Peñas and K. Bensen

https://doi.org/10.1016/j.jmpt.2013.04.001
https://doi.org/10.1016/j.jmpt.2013.04.001
https://doi.org/10.1155/2014/582414
https://doi.org/10.1155/2014/582414
https://doi.org/10.1016/j.math.2012.12.005
https://www.hvonpiekartz@googlemail.com
https://doi.org/10.1179/crn.2004.001
https://doi.org/10.1179/crn.2004.001
https://doi.org/10.1590/1678-775720150240
https://doi.org/10.1590/1678-775720150240
https://doi.org/10.1097/AJP.0b013e3181edc157


197

 105. Cesar GM, Tosato Jde P, Biasotto-Gonzalez DA. Correlation between occlusion and cervi-
cal posture in patients with bruxism. Compend Contin Educ Dent. 2006;27(8):463–6; quiz 
467–8

 106. Jiménez-Silva A, Peña-Durán C, Tobar-Reyes J, Frugone-Zambra R. Sleep and awake brux-
ism in adults and its relationship with temporomandibular disorders: a systematic review 
from 2003 to 2014. Acta Odontol Scand. 2017;75(1):36–58. https://doi.org/10.1080/000163
57.2016.1247465.

 107. Yap AU, Chua AP.  Sleep bruxism: current knowledge and contemporary management. 
J Conserv Dent. 2016;19(5):383–9. https://doi.org/10.4103/0972-0707.190007.

7 Adjunctive Therapies for Temporomandibular Disorders

https://doi.org/10.1080/00016357.2016.1247465
https://doi.org/10.1080/00016357.2016.1247465
https://doi.org/10.4103/0972-0707.190007

	7: Adjunctive Therapies for Temporomandibular Disorders
	7.1	 Introduction
	7.2	 Physical Therapy and Temporomandibular Disorders
	7.3	 Scientific Evidence for Physical Therapy Modalities
	7.4	 Manual Therapies
	7.5	 Exercise Programs
	7.6	 Trigger Point Dry Needling
	7.7	 Low-Level Laser Therapy
	7.8	 Therapeutic Ultrasound
	7.9	 Transcutaneous Electrical Neural Stimulation (TENS)
	7.10	 Neuroscience Education
	7.11	 Chiropractic Introduction
	7.12	 Chiropractic and TMD
	7.13	 Conclusion
	References


