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Summary The contemporary biopsychosocial health paradigm emphasizes a
reversible and conservative approach to chronic pain management. Manual therapy
for temporomandibular disorders (TMDs) claims to fulfil these criteria. An
assessment of the utilization and efficacy of manual therapy for this condition is
therefore required. A review of the literature pertaining to manual therapy for TMDs
was undertaken between September and December 2005. Keywords used in the
search were: TMD, manual therapy, massage, manipulation, mobilization, adjust-
ment, chiropractic, osteopathy, physiotherapy, exercise. The four member reviewer
panel identified eight (n ¼ 8) randomized controlled trials of sufficiently reliable
power to be suitable for inclusion in the review, of which only three included
manipulative treatment of the temporomandibular joint. The results of manual
therapy trials for this condition suggest that manual therapy is a viable and useful
approach in the management of TMD. Manual therapy has also been shown to be
more cost effective and less prone to side effects than dental treatment. Some
manipulative techniques for the TMJ are described.
& 2006 Elsevier Ltd. All rights reserved.

Introduction

Temporomandibular disorder (TMD) is described as
‘‘a collective term embracing a number of clinical

problems that involve the masticatory muscula-
ture, the temporomandibular joint (TMJ) and
associated structures, or both’’ (Okeson, 1996). It
has been described more simply as a ‘‘group of
musculoskeletal conditions of the temporomandib-
ular region’’ (Laskin et al., 1982). That the disorder
is now generally accepted to be a complex
biopsychosocial phenomenon belies the fact that
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its active management is still dominated by the
dental field, utilizing primarily mechanistic stoma-
tognathic models.

A typical statistical review suggests that 50% of
TMJ disorders are self-limiting, 25% are managed
with NSAIDS and muscle relaxants, 20% are treated
with oral appliances and 1–2% end up in surgery
(Westesson, 2004). This would presumably leave
about 3% of sufferers to undergo the other available
treatment modalities described in the literature
such as physiotherapy, chiropractic, massage,
cognitive behavioural therapy (CBT), biofeedback,
stress counselling, acupuncture and other thera-
pies. Combinations of treatments were not re-
ported. In a survey of complementary and
alternative medicine (CAM) use for TMD 22.6% of
sufferers had used CAM therapies for temporoman-
dibular pain. Of these, 12.5% of sufferers utilized
‘‘relaxation therapy’’ and 9% utilized chiropractic
care (Raphael et al., 2003). Raphael reported
further that over 50% of sufferers did not report
their symptoms, and that there was a high
incidence of self-medicating. These findings are
reflected elsewhere (Sternbach, 1986). CAM use
among TMD sufferers has similarly been reported to
be about 62.5%, with the most utilized care being
the ‘‘hands on’’ therapies of massage, acupuncture
and chiropractic. Massage was rated by surveyed
sufferers as both the most frequently utilized and
the most helpful (DeBar et al., 2003). It appears
that the use of, and satisfaction with non-occlusal
therapies for the management of TMD may there-
fore be underestimated and underappreciated.
This situation requires a better understanding of
the pathogenesis of TMD as well as increased
construction of quality randomized controlled trials
(RCTs) of the efficacy of different treatment
approaches both in comparison and multimodally.
It is the purpose of this paper to review RCT
evidence for manual therapy in light of the
changing paradigm for chronic pain management.

Dental approaches

The mechanistic occlusal model of Costen and later
followers insisted on the centric placement of the
mandibular condyle within the glenoid fossa of the
temporal bone for optimal jaw joint function.
Anterior disc displacement, compression of retro-
discal neurovascular structures, reactive cranio-
facial myospasm, capsulitis, fibrosis and aberrant
temporomandibular motion were commonly
thought to be secondary to malocclusion. Eventual
pathological changes to these structures were then

believed to be responsible for joint sounds and pain
(Mohl, 1988).

While malocclusion is widely accepted as being
causative of jaw dysfunction, there is some contra-
dictory evidence in the literature associating it
with craniofacial symptoms (Alamoudi, 2000; Ali
et al., 2003; Ciancaglini et al., 2002; Gesch et al.,
2004; Henrikson et al., 1997; Kahn et al., 1999; Liu
et al., 2000; Manfredini et al., 2004a; Tuerlings and
Limme, 2004; Yatani et al., 1998). Manfredini’s
study concluded that psychoemotional variables
were more identifiable in TMD than occlusal ones.
Some of the earliest descriptions of TMD (and other
synonyms) recognized psychoemotional distress as
an important aetiological co-factor (Wakeley,
1929). Head posture has been identified as
being a more significant co-factor than occlusion
(Ciancaglini et al., 2003).

Bruxism—a widely used, yet poorly defined
phenomenon is often viewed as a pathological
stress-coping parafunction, and has also long been
thought to be another primary factor in the onset of
TMD. Its definition, phylogenesis, onset and natural
history are still subject to wide debate, with the
purported relationship between bruxism and TMD
remaining a controversial subject (De Meyer and De
Boever, 1997; Manfredini et al., 2004b; Pergama-
lian et al., 2003). Nevertheless, it would appear
that many treatments continue to be largely
centred on limiting bruxism and improving the
occlusion instead of addressing psychoemotional
distress or soft tissue reaction and degenerative
change. In recent years however, there has been a
growing call for multidisciplinary intervention from
many academics of various disciplines who recog-
nize the shortcomings of a purely mechanistic
approach to TMD management (Dworkin and
LeResche, 1992; Epker and Gatchel, 2000; McNeill,
1990, 2000).

Manual approaches

Manual therapy (including soft tissue techniques,
mobilization, exercise and manipulation) is postu-
lated to reduce local ischaemia, stimulate proprio-
ception, break fibrous adhesions, stimulate synovial
fluid production and reduce pain among other
effects (Simons et al., 1998). Manual soft tissue
therapy has been used as an adjunct to occlusal
treatment and as an ancillary procedure post-
surgically for some decades. It is therefore widely
accepted as a legitimate, though limited and
somewhat secondary treatment modality in con-
temporary TMD management. The osteopathic and
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chiropractic health fields have a long history of
intraoral and cranial manual techniques aimed at
addressing orofacial dysfunction, but RCTs of their
efficacy are lacking. The reduction of condyle
dislocations and disc displacements has been well
described, but only recently has manipulative
therapy been considered by the wider medical field
as a stand alone treatment, or alternative to
otherwise irreversible intra articular lavage and
surgical techniques. A general exception to this is
emergency reduction of acute dislocation, usually
performed by medical practitioners utilizing seda-
tion or anaesthetic.

Early manual approaches to jaw pain advocated a
primarily myogenous psychogenic model of TMD,
for which the use of manual therapy in the
management of this disorder may afford a primary,
conservative, non-invasive and reversible approach
to care (Schwartz, 1955). Unlike splint therapy and
orthodontic work whose myofascial effects are
secondary to those of structural change, manual
therapy aims to directly rehabilitate local myofas-
cial and disco-ligamentous dysfunction. Manual
therapy however, like dental treatment does not
generally claim to treat the psychoemotional
disorders that have commonly been associated
with TMD.

TMD sufferers have been found to complain of
pain or sensitivity within the masticatory muscles,
with the regions of the lateral pterygoid, masseter
and temporalis muscles being of particular signifi-
cance (Tsukert and Rafaeli, 1978). Other commonly
reported muscle groups include the digastric,
sternocleidomastoid, posterior cervical muscles
and the scalenes (Whyte Ferguson and Gerwin,
2004). Myofascial trigger points (MTP) within
muscle tissue are postulated to arise from repeti-
tive strains or postural fatigue (Simons et al.,
1998). Damage to the temporomandibular soft
tissue structures may result from mechanical
activities such as excessive chewing of gum,
consuming nuts and other such crunchy objects,
prolonged conversation, reactive muscle spasms
due to dental work, direct trauma, yawning and
even thumb or pacifier sucking during childhood
(Simons et al., 1998).

Soft tissue treatments and exercise

Published clinical trials involving jaw exercises,
mobilizations and massage rarely describe the
techniques they use in any detail. This poses
obvious problems for any researcher attempting
to reproduce or assess the methodology of a study.
Conversely, technique manuals and case studies

commonly describe both static ischaemic pressure
releases, friction and myofascial spray and stretch
techniques (Cohen and Pertes, 2002; Greenfield,
2005; Whyte Ferguson and Gerwin, 2004). Active
and passive range of motion exercises aimed at
restoring physiological movements include open-
ing, laterotrusion (lateral deviation), protrusion
and retrusion. Resistance exercises in the form of
isometrics and muscle energy techniques are also
commonly described.

Several studies have been shown to have sig-
nificant success in the treatment of TMD through
combined muscle treatments such as massage,
electro-physical therapies (EPT), mobilization, bio-
feedback and jaw exercise (Crider and Glaros,
1999; Gray et al., 1995; Michelotti et al., 2000; van
der Glas et al., 2000). One study found that when
comparing manual therapy alongside splint therapy
46% of participants demonstrated complete im-
provement on both a VAS scale and range of motion
assessment, while 40% demonstrated partial im-
provement, and no patients worse as a result of the
manual therapy (Heloe and Hinberg, 1980). The
splint group showed similar results but it was
concluded that overall the manual approach was
more cost effective. Exercise therapy for MRI
identified disc displacement TMD participants has
shown significant reduction in symptoms and click-
ing compared to control during both post treatment
and at 6-month follow-up assessment periods,
indicating that even so-called non-myogenous
(i.e. arthrogenous or degenerative joint) cases of
TMD may be effectively managed without occlusal
work (Yoda et al., 2003). These results are
supported elsewhere, utilizing a combination of
non-steroidal antiinflammatory drugs, physical
therapy and exercises (Yuasa and Kurita, 2001).
Treating arthrogenous TMD patients with passive
and active exercises, manual therapy, postural
correction and relaxation techniques has resulted
in statistically significant improvements in pain,
impairment and range of motion within the treat-
ment group (Nicolakis et al., 2001). Long-term
follow-up studies demonstrated continued success
(Nicolakis et al., 2002). Another study showed
significant subjective and objective improvement
in symptoms and function in 81% of patients treated
with physical therapy (Suvinen et al., 1997), though
this study lacked a control group. Mobilization
techniques have been found to be useful in the
short term via self-reported outcome measures
(Taylor et al., 1994), though this study involved
only a small convenience sample of TMD sufferers.
Similarly, good objective outcome measures have
been found in effectiveness, responsiveness and
satisfaction in a small study of TMD patients

ARTICLE IN PRESS

A. Kalamir et al.86



Aut
ho

r's
   

pe
rs

on
al

   
co

py

receiving two 1 h TMD specific massages (Dixon
et al., 2004).

The treatment of MTPs within masticatory
muscles by injection has been described at length
(Cohen and Pertes, 2002) but has little support in
the literature. There have been some documented
cases of the use of Botulin toxin (BoTox) to combat
hypertonicity of muscles and while successful in
relieving cases of myopathy (Moore and Wood,
1997), it poses a significant risk of excessive joint
laxity and dislocation (Tan et al., 2001).

Manipulative treatment for TMD

These interventions generally include either ma-
nipulative procedures involving the TMJ, or alter-
natively the spine and lower extremities (to
improve posture and proprioception). Various de-
scriptions and techniques are given in the chiro-
practic, osteopathic, physiotherapy, orthopaedic
and emergency medicine literature.

Manipulation of the jaw

Temporomandibular manipulation is based on the
premise that the curvilinear motion of the condyle
can be interrupted should the articular disc be held
anteriorly along the articular eminence through
adhesions, myospasm or disc deformity. Since the
TMJ is also capable of lateral glide, deviations and
deflections also need to be addressed. Conditions
are usually described as either acute or chronic and
in terms of their functional capacity (open or
closed lock, restricted range of motion) and tissue
involvement (myogenous, arthrogenous, com-
bined). Three approaches are generally described
in the literature:

1. Manipulation of the condyle onto the anteriorly
displaced disc: These manipulative techniques
are postulated to be particularly useful in the
case of acute closed or open lock and are meant
to reduce the condyle back onto an anteriorly
displaced disc. The use of this type of manipula-
tion for the reduction of a closed lock has been
used with mixed results, and has been per-
formed both under anaesthetic (Foster et al.,
2000), and without (Jagger, 1991; Kurita et al.,
1999). The rest of the literature predominantly
describes case studies (Curl, 1991; Saghafi and
Curl, 1995; Segami et al., 1990). Techniques
usually involve unilaterally or bilaterally con-
tacting the lower molars with the thumbs

intraorally and thrusting or distracting the
mandible anteroinferiorly (see Fig 1).

2. Manipulating the anteriorly displaced articular
disc posteriorly: This technique is used in
conditions where there is anterior disc displace-
ment but in which the condyle regains con-
gruency. The disc is engaged onto the condyle
through partial opening of the mouth. A poster-
osuperior manipulation of the TMJ along the
articular eminence has been postulated to break
adhesions, improve disc translation and stretch
masticatory muscles (Esposito and Rigney, 2004),
but poses a greater risk of compressive injury to
the retrodiscal tissues and haemarthrosis (Berg-
mann et al., 1993). No published studies have
been found validating this type of technique.

3. Manipulating the condyle in a lateromedial
direction: These techniques address mediolat-
eral joint restrictions, which commonly arise
due to structural asymmetry or capsular and
ligamentous injuries sustained by a blow to the
side of the jaw. It may also stretch fibres of
the contralateral lateral pterygoid along with
the homolateral posterior temporalis (which
antagonizes it) when in a state of spasm. Mostly
these techniques are described as assisted or
resisted mobilizations and exercises but may
also be performed as thrust manoeuvres. No
published studies have been found validating
this type of technique (Figs. 2–4).

Spinal manipulation and postural
correction

There are no Medline indexed RCTs of spinal
manipulation for TMD, although there have
been a few case studies (Alcantara et al., 2002;
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Devocht et al., 2003; Gregory, 1993; Hruby, 1985),
all of which had positive subjective and objective
outcomes. A full spine and TMJ protocol was used in

a small prospective study utilizing a chiropractic
adjusting instrument (Devocht et al., 2003), with
positive objective outcomes. The authors believe
that in light of the neurological relationships that
exist between the TMJ and posture, robust studies
of spinal manipulative therapy, dural tension
techniques and cranial sutural techniques for TMD
would be of potential scientific interest. Studies of
the effect on TMD of plantar arch stabilization
through the use of orthotics may also prove useful
to clinicians.

Conclusion

The few quality RCTs on manual therapy for TMD
indicate that it is a viable, cost effective and
reversible mode of conservative treatment. The
results of multidisciplinary, multimodal treatment
involving the dentition, spine and extremities
strongly suggests that the use of manual therapy
for TMD is expected to increase in the future.
Chiropractic and osteopathic manipulative techni-
ques of the TMJ, while remaining relatively
untested within the literature, may have much to
contribute to future TMD research. The authors
believe that well constructed multidisciplinary
studies would prove useful in the betterment of
our understanding and treatment of this complex
multifactorial disorder.
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