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SUMMARY Temporomandibular disorders (TMD) are
a frequent finding in cases of facial trauma or dental
malpractice, and legal claims for TMD damage have
been increased over the years. Temporomandibular
disorders assessment in the medical legal setting is
complicated by the peculiarities of these disorders,
whose symptoms are heterogeneous, fluctuant, and
recognise a multifactorial origin. A systematic Med-
line search in the National Library of Medicine’s
PubMed database pointed out that, despite the
medical legal aspects of the dental profession are

gaining a growing attention, there is a paucity of
literature dealing with patients with TMD assess-
ment. For these reasons, evidence-based knowledge
in the field of TMD diagnosis and treatment was
summarised in this article with the aim of providing
useful suggestions for a medical legal approach to
TMD.
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Introduction

Temporomandibular disorders (TMD) are a heteroge-
neous group of pathologies affecting the temporoman-
dibular joint (TMJ), the masticator muscles, or both (1).
Temporomandibular disorders may present with a
number of signs and symptoms, the most common of
which are pain localised in the pre-auricular area
and/or in the masticatory muscles; jaw motion abnor-
malities; articular sounds, such as click and/or crepitus,
during mandibular movements (2). A specific etio-
pathogenesis is rarely demonstrable, because most cases
have to be reconducted to a multifactorial etiopatho-
genetic pathway (3-5). Epidemiological data showed a
female pre-dominance, which is more marked in
patients” populations, and a mean age of onset around
35-45 years, with two distinct age peaks for internal
joint derangements and inflammatory-degenerative
disorders (6-11).

The complex etiopathogenesis and the variability of
symptoms make it difficult to adopt standardised
diagnostic and therapeutic protocols, thus reflecting in
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the proposal of several different treatment approaches,
such as occlusal splints (12, 13), physiotherapy (14, 15),
behavioural treatments (16, 17), physical therapy
(18), drugs (18-21), minor (22-24) and, major surgery
(25-27).

In the recent years, many progresses have been made
in the attempt to design reference principles for the
diagnosis and treatment. This led to the diffusion of
internationally recognised academic guidelines for the
assessment and management of patients with TMD in
the clinical setting (28-32) and to the adoption of a
standardised protocol translated in several languages,
viz., the Research Diagnostic Criteria for TMD (33-36),
for the diagnosis and classification of such disorders
in the research setting. Also, some seminal articles
provided evidence-based invoices for the adoption of
low-technology, high-prudence, conservative, revers-
ible approaches to TMD (37-39). Nevertheless, non-
specialist and non-expert practitioners still refer many
uncertainties at both diagnostic and therapeutic levels
(40, 41), thus suggesting that the quality of communi-
cation between the research and clinical settings, viz.,
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the science transfer process, should be enhanced (42,
43). In particular, it seems that the well-documented
view of TMD as non-dentally related disorders (44-47)
is hard to be accepted by the general dental practitio-
ners, who had been accustomed for years to provide
occlusally based treatments to their patients with TMD
and are reluctant to accept any paradigmatic shifts in
their daily practice (48, 49).

The problems of diffusion of evidence-based knowl-
edge into the clinical TMD practice might influence the
approach to the assessment of TMD also in the medical
legal setting, because of the potential selection of
courts’” advisors among practitioners not belonging to
the group of front-line experts, researchers, and acade-
micians. In the next future, also considering that the
legal aspects of the dental profession are gaining a
growing attention, this may become a matter of
concern, because TMD and, more in general, orofacial
pain symptoms are a common finding in cases of facial
trauma or dental malpractice. In both cases, an assess-
ment of the functional limitation of the masticatory
system is an essential part of the medical legal evalu-
ation.

Considering these premises, this article is intended to
pursue the twofold aim to review systematically the
medical legal literature on TMD and to briefly summa-
rise up-to-date evidence-based knowledge in the field
of TMD diagnosis and treatment, thus providing a
useful tool for consultation in the medical legal setting.

Literature search

On 6 November 2009, a systematic search within the
National Library of Medicine’s PubMed database was
performed to identify English-language, peer-reviewed
articles published in the medical literature dealing with
the medical legal aspects of TMD assessment and
management. The search was performed by two of this
review’s authors (D.M.; M.B.B.), who assessed inde-
pendently the lists of citations to screen for titles of
potential interest. In cases of disagreement between the
two reviewers, the article was retrieved in full text.
Full-texts articles were then included in the review by
consensus, which was reached in all cases. The first step
of search strategy provided that the following two
Medical Subjects Headings (MeSH) terms were used:
1 Temporomandibular joint disorders: A variety of
conditions affecting the anatomical and functional
characteristics of the TMJ. Factors contributing to

the complexity of temporomandibular diseases are
its relation to dentition and mastication and the
symptomatic effects in other areas that account for
referred pain to the joint and the difficulties in
applying traditional diagnostic procedures to TMJ
pathology where tissue is rarely obtained and X-rays
are often inadequate or mnon-specific.
diseases are developmental abnormalities, trauma,
subluxation, arthritis, and neoplasia. Year intro-
duced: 1997 (previous indexing: TMJ diseases
1982-1996).

2 Forensic medicine: the application of medical knowl-
edge to questions of law. Year introduced: 1965.

Common

The combination of the two MeSH terms, which
yielded, respectively, 12 189 and 73 182 citations if
used alone, provided only five citations, three of which
were in languages other than English and none of
which dealt with the issue of this review.

Thus, as a second step in literature search, some
combinations of terms were used to try identifying
other potential references to be included in the review.
The terms ‘legal medicine and temporomandibular
disorders’ identified 17 citations. After screening of
the titles and available abstracts, four articles were
retrieved in full text, but none of them was included
for further processing in the review because of either
the absence of focus on the medical legal assessment
(50) or their character of brief opinions/letters (51-53).
The terms ‘forensic medicine and temporomandibular
disorders” yielded an eight-citation subgroup of the
former. Finally, 14 citations were yielded by the terms
‘medical legal and temporomandibular disorders’,
among which two articles to be included in the review
were found (54, 55). Search was then expanded to the
related articles to the included ones, but no other titles
of interest for the review were found. Thus, only two
articles were retrieved dealing with the argument of
TMD and legal medicine.

In consideration of the fact that a systematic assess-
ment within the PubMed database showed that only
two articles were published on the issue under review,
the authors were forced to withdraw from the original
purpose to provide an updated comprehensive review
of the available literature on TMD assessment for legal
purposes, and the following sections were forcedly
intended to provide an overview on the medical legal
aspects of TMD assessment in relation to the currently
available evidence-based concepts on TMD diagnosis
and management.
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TMD in the era of evidence-based
medicine

There is consensus in the scientific community that the
decisions taken in a clinical setting should be scientif-
ically supported, in accordance with the principles of
the so-called evidence-based medicine (EBM) (56). The
field of TMD should not be an exception but, unfortu-
nately, it seems that some misbelieves characterising
past theories on TMD aetiology, diagnosis and treat-
ment are still diffused among clinical practitioners (57).
Since the time, 75 years ago, the otorhinolaryngol-
ogist Costen described the case of a patient with
symptoms in the pre-auricular area and attributed their
onset to the loss of molar support (58), dentists have
been unofficially reserved the right to treat patients
affected by the so-called Costen’s syndrome. Several
aetiological theories and treatment approaches, all
based upon the occlusal paradigm, were then proposed
over the years in the attempt to refine the early
observations, and supposed occlusal abnormalities were
considered the causal factor, and their correction was
viewed as the therapeutic target (4, 57). Notwithstand-
ing that, as early as in the 1950s, more and more
evidence began to emerge that other factors play an
important role in the onset of signs and symptoms of
stomatognathic dysfunction (59, 60); consequently, the
original occlusal theory was progressively modified to
include new risk factors in a multifactorial model for
disease, and many different terms were proposed to
indicate the disorders underlying clinical symptoms
(e.g. myofascial pain dysfunction syndrome; TMJ dys-
functional syndrome; algico-dysfunctional syndrome).
It was only in the last decade that the long-lasting
quarrel about the name of the disease apparently ceased
with the adoption of the term TMD with broad
consensus of the international community (33).
Nonetheless, because of their complexity and vari-
ability of symptoms, TMD have been continued to be
approached empirically, and the diffusion of science-
based knowledge outside from the research setting has
been much less than optimal (43). This brought much
confusion in the clinical setting, where a number of
pseudoscientific approaches grown up either within or
outside the dental profession, viz., applied kinesiology
(61), meuromuscular dentistry (62), posturography
(63), contributed to mud waters in the field of TMD
practice. Several systematic reviews of the literature
performed over the past two decades have shown
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beyond any reasonable doubt that such approaches,
which basically are ‘restyled” versions of the old-
fashioned occlusal theories, do not deserve scientific
dignity because of their failure to fulfil basic require-
ments needed to provide support to their clinical
validity (e.g. test-retest and inter-operator reliability;
diagnostic accuracy; relation with the main diagnostic
markers or therapeutic outcome variables, viz., pain;
cost-effectiveness ratio) (64-70).

Research on TMD aetiology has now entered the
genomic era (71, 72), the clinical approach to such
disorders has now found many similarities with what
provided to other chronic pain patients (73-75), and,
definitively, TMD are now viewed as musculoskeletal
disorders belonging to the complex chapter of orofacial
pains (1, 76). Occlusally based theories have been
repeatedly dismantled by works showing the low
predictive value of occlusal features to identify patients
with TMD (77, 78), by investigations showing the poor
clinical significance of symptoms induced by the inser-
tion of artificial occlusal interferences in healthy sub-
jects (79, 80), and, even more importantly, by multiple
systematic reviews suggesting that occlusal treatment is
not useful to treat or prevent TMD (81-84).

In view of those considerations, one would expect
that occlusion is no more the focus of TMD treatment
and that the supposed usefulness of any diagnostic or
treatment technique still focusing on the analysis of
dental occlusion would be diminished in the daily
activity of the TMD practitioners. Moreover, one would
expect that occlusal practitioners are asked for the
proofs of evidence justifying their actions, in accor-
dance with some basic ethical and medical legal
principles (85). Lastly, one would expect that evi-
dence-based knowledge provides the guiding principles
for all the legal decisions in the sphere of TMD practice.

Evidence-based knowledge on TMD
diagnosis and management

It appears obvious that, even if in a clinical setting
science-based data have to be integrated with experi-
ence-based knowledge to provide the best available
service to the patients, medical legal advices should be
based on evidence-based knowledge alone to avoid any
possible opinion-related evaluation bias (85).
Systematic reviews, ranked IIA in the hierarchy of
evidence (56), must be considered the most suitable
source to retrieve scientifically sound information on
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the best protocols to diagnose and treat diseases. Thus,
again, a systematic search in the PubMed database
performed on 6 November 2009 by the use of the terms
‘temporomandibular disorders and diagnosis’ and ‘tem-
poromandibular disorders and treatment’ showed that
9 and 16 reviews were conducted in the form of
systematic assessment of literature data on TMD diag-
nosis and treatment, respectively.

TMD diagnosis

Systematic reviews on the diagnostic approach to TMD
covered the arguments of the accuracy of several
diagnostic tools, viz., magnetic resonance (7 = 2) (86,
87), imaging techniques (n = 1) (88), ultrasonography
(n=1) (89), clinical diagnosis (n =2) (90, 91), elec-
tronic devices (n = 2) (65, 68), posturography (17 = 1)
(69) (Table 1).

Taken together, findings suggest that a clear-cut
relationship between clinical symptoms and specific
instrumental or imaging signs has been shown only in a
minority of cases. Pain is the guiding symptom in the
phases of decision-making and treatment planning, and
efforts should be directed towards its definition,
description and management (92).

At present, a concrete relation between muscle pain
and an instrumental sign has not been demonstrated,
except that pain within the masseter muscle elicited by a
pressure algometer (93). Several instrumental and elec-
tronic devices, mainly based on electromyographic
activity measurement and jaw motion recording, were
proposed during the years as the definitive diagnostic
tool for myofascial pain of masticatory muscles but, as in
the case of other similar muscle disorders, they lack in
reliability and accuracy (64, 94). This consideration is
applicable to both surface electromyography and man-
dibular kinesiography, which do not allow an improve-
ment in diagnostic accuracy with respect to clinical
assessment alone, mainly because no direct relation
between pain and electromyography (EMG) levels has
been well documented, as shown by both the most
recent systematic (68) and comprehensive literature
reviews (95, 96). This means that pain is not a dependent
variable of EMG values and prevents from establishing
an evidence-based cut-off value to discriminate patho-
logical from non-pathological EMG levels, so limiting
the diagnostic validity of EMG-based instruments.

Similarly, evidence is lacking to support the use of
posturographic techniques in any phase of the TMD

practice (69, 97, 98), thus not justifying their
inclusion in any clinical or medicolegal assessment
protocol.

The majority of data on the accuracy of TMD
diagnosis came from studies on the relationship
between clinical and imaging findings. Pain within
the TMJ seems to be related with magnetic resonance
effusion (99, 100), and effusion has a much debated
relation with disc displacements (101-103) and a
more clear association with inflammatory-degenera-
tive disorders (104). The diagnostic process for TMD
may be integrated with the adoption of appropriately
selected imaging techniques to get deeper into the
study of the different joint structures. As stated in
some articles and early reviews dating back to the
past decade (105, 106),
remains the first choice examination, representing
the standard of reference for soft tissues assessment,
and it allows depicting the disc position and structure
abnormalities with a good accuracy when compared
to autopsy specimen (107), also allowing to achieve a
good intra-observer achievement (108). Computerised
tomography should be reserved to the most complex
post-traumatic and surgical cases, when an accurate

magnetic resonance still

depiction of bone structures is strongly requested
(107), and recent evidences suggest that cone-beam
computerised tomography (CBCT) may be a valid
alternative to CT,
radiations (109). According to the present knowledge,
there is no place for traditional tomography and

thanks to the lower dose of

orthopantomography in the specialistic phase of the
TMD diagnostic process (110, 111), while ultrasonog-
raphy, which has been recently introduced in the
TMD literature, gave promising results and may be
useful for repeated assessments of joint effusion
rather than disc displacement evaluation, even if it
is operator-dependent and not yet supportable for
routine use (89).

The application of high-quality imaging techniques to
the study of the TMJ has allowed gaining a better
insight into this joint, also allowing to better correlate
joint abnormalities with pain, which is the main reason
for patients to seek for TMD treatment. This made the
diagnosis of joint disorders easier and may have some
impact in the choice of the treatment approach as
well. Notwithstanding that, the available systematic
reviews pointed out that the knowledge on TMJ
imaging techniques is based on studies of less than
optimal methodological quality (86, 87); importantly,
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Table 1. Summary of findings from systematic reviews on TMD diagnosis (PubMed search, 9 November 2009)

First author
and year

Diagnostic modality
reviewed

No. of
studies
reviewed

Type of
review

Main conclusions

Manfredini, 2009 (89)

Perinetti, 2009 (69)

Koh, 2009 (87)

Hussain, 2008 (88)

Suvinen, 2007 (68)

Limchachaina,
2006 (86)

Turp, 2005 (90)

Turp, 2001 (91)

Baba, 2001 (65)

Ultrasonography

Posturography

Magnetic resonance
(degenerative and
inflammatory disorders)

Imaging techniques

(erosions and osteophytes)

EMG

Magnetic resonance
(degenerative and
inflammatory disorders)

Clinical (palpation of
digastrics muscle)

Clinical (palpation of
lateral pterygoid area)

Electronic devices

20

21

23

142

22

62

Systematic

Qualitative
systematic

Qualitative
systematic

Systematic

Systematic

Qualitative
systematic

Systematic

Systematic

Systematic

US accuracy: 54-100% for disc
displacement, 72-95% for joint
effusion, 56-93% for osteoarthrosis

US is operator-dependent

Parameters for normality should be set

Little usefulness of posturography
(large variability of recordings)

The different posturographic methods
showed low diagnostic accuracy

OR: pain-ID 1.54-2.04; pain-DDwoR
4.82; crepitus-DDwoR 3.71

No clear evidence for a relationship
between clinical and MR findings

Axially corrected sagittal tomography is
the imaging modality of choice for TMJ
erosions and osteophytes

CT seems to add nothing to axially
corrected sagittal tomography

Many shortcomings of EMG literature

Biological variation, capacity for
adaptation, fluctuations in TMD
symptoms are limits to the clinical
application of EMG

The clinical use of EMG as a diagnostic
method for TMD is not recommended

Insufficient evidence for diagnostic
efficacy expressed as sensitivity,
specificity and predictive values

The posterior belly of the digastrics muscle
is not palpable (anatomical reasons)

Risk for false positives with clinical
palpation and consequently
unnecessary diagnostic and therapeutic
measures

Unacceptable degree of intra- and
inter-examiner variability with regard
to the palpation of the lateral pterygoid
area

None of the proposed electronic devices
(EMG and jaw motion recordings, joint
vibration analysis, jaw muscle
tenderness) has stand alone diagnostic
value for TMD

Unacceptable sensitivity and specificity
values

US, ultrasonography; AADR, anterior disc displacement with reduction; MO, mouth opening; OR, odds ratio; ID, internal derangements;
DDwoR, disc displacement without reduction; TMJ, temporomandibular joint; TMD, temporomandibular disorders.

cost-effectiveness considerations and diagnostic efficacy
thinking should be at the basis of the prescription of
TMJ imaging modalities in the clinical setting (112).
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In view of the above-mentioned considerations, there
is consensus that the standard of care for TMD diagnosis
is a thorough clinical evaluation performed according to
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a validated diagnostic scheme and reliable and repeat-
able techniques, as pointed out in the diagnostic
guidelines proposed by several scientific academies
(29-32). A millimetre rule and the observation of jaw
movement patterns are enough to intercept a restriction
in mouth opening (1). As for the differential diagnosis of
joint pathologies that may cause an alteration of jaw
movements patterns, a clinical evaluation performed by
a trained investigator has a good diagnostic agreement
for the two main groups of joint disorders (disc
displacements, inflammatory-degenerative disorders)
when compared with the standard of reference among
the imaging techniques (i.e. magnetic resonance) (100,
113), and only long-lasting disc displacement without
reduction and without functional limitation is hard to
diagnose with clinical assessment alone (114). When
compared with magnetic resonance findings, accuracy
of clinical diagnosis of disc displacement with reduction
ranged between 79% and 90% among different studies
(113, 115, 116), while it ranged between 65% and 89%
for cases of disc displacement without reduction (113-
115, 117), and itis about 80% for TMJ pain (100). As for
muscle disorders, the main symptom of which is pain,
the absence of a gold standard instrument for pain rating
makes clinical evaluation itself the most useful diagnos-
tic approach (118), even if a low intra- and inter-
examiner reliability of findings from palpation of some
muscle sites, viz., digastrics and lateral pterygoid areas,
have been reported (90, 91).

There is now a consistent amount of literature in
support of the reliability and accuracy of many clinical
examination procedures, if they are standardised and
performed by calibrated operators (119). Several studies
also suggest that calibration of the examiners is not hard
to achieve (120) and leads to the achievement of
acceptable to excellent levels of inter-examiners reliabil-
ity for all the main clusters of TMD symptoms (121, 122).

In summary, the diagnosis of TMD is clinical, appro-
priately selected imaging techniques should be reserved
to a minority of cases (i.e. patients non-responding to
common conservative treatments; surgical planning,
traumatic events), while electronic devices provide
nothing more than ancillary documentation.

TMD treatment

Systematic reviews on TMD treatments covered the
arguments of the effectiveness of several treatment
modalities, viz., occlusal treatments (nz = 5) (45, 81, 83,

84, 123), orthognathic surgery (n=2) (124, 125),
arthrocentesis (n =2) (125, 126), NTI-tss devices
(n=1) (127), simple versus multimodal therapies
(n=1) (128), any intervention’s effect on quality of
life (m=1) (129), exercise and relaxation therapy
(n=1) (130), physical therapy (n = 1) (131), pharma-
cological therapy (n = 1) (132), total TMJ prosthesis
(n=1) (27) (Table 2).

Findings from systematic reviews on TMD treatment
are hard to discuss and extrapolation of clinically useful
information is complicated by the poor methodological
quality of the reviewed studies. Nonetheless, two main
lines of evidence can be drawn.

First, as an evidence coming from at least three
qualitative systematic reviews (81, 83, 84), occlusal
adjustment cannot be recommended for the manage-
ment or prevention of TMD. Such data can be consid-
ered conclusive because of the consistency of findings
from the three reviews, and thanks to the relatively
high number of trials, mainly coming from works of the
Scandinavian schools, in which occlusal adjustment
had been tested against active controls, passive controls
and placebo. Patients treated with occlusal adjustments
did not show any superior improvement in clinical
outcome variables with respect to any other compari-
son group, thus suggesting that irreversible occlusal
interventions are not justified for TMD pain relief or
jaw function improvement. These findings dismantled
the old concept of ‘occlusal finalisation’, according to
which occlusion of patients with TMD had to be
re-equilibrated by means of extensive prosthodontic
or orthodontic rehabilitations after a presumptive
‘therapeutic” occlusal position had been recorded. Such
information is surely useful at the individual level,
because TMD practitioners have to be conscious that
there is no reason to provide irreversible changes to
dental occlusion with the sole scope to achieve TMD
symptoms improvement.

Second, multimodal therapies incorporating behavio-
ural and educational strategies seem to offer more
benefit than a single-treatment approach. Such sugges-
tion is mostly valid for patients with high psychological
distress, who can take advantage from the available
cognitive-behavioural techniques in their attempt to
cope with pain (128). This information is also valid at
the single individual level, because it helps clinicians
remembering, for example, to spend time with their
patients, listen carefully to their complaints and give
them all the needed reassurances.

© 2010 Blackwell Publishing Ltd
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Table 2. Summary of findings from systematic reviews on TMD treatment (PubMed search, 9 November 2009)

Treatment No. of
First author modality studies
and year reviewed reviewed Type of review Main conclusions
Al-Riyami, Orthognathic 53 Meta-analysis Orthognathic surgery in patients with
2009 (124) treatment (when possible) dentofacial deformities and concurrent
TMD associated with higher probability of
symptoms improvement than
deterioration
Guo, 2009 (126) Arthrocentesis 2 (RCT) Qualitative Insufficient evidence to support or refute
systematic the use of arthrocentesis and joint lavage
for TMJ disorders treatment
Stapelmann, NTI-tss device 9 Qualitative NTI-tss device may be successtully used for
2008 (127) systematic the management of bruxism and TMDs
Caution to avoid potential unwanted effects
Guarda-Nardini, TMJ total 30 Systematic Encouraging outcomes for all the three total
2008 (27) prosthesis prosthetic systems currently available on
market

Too few research groups involved

Abrahamsson, Orthognathic 3 Systematic Low methodological quality of included
2007 (125) surgery studies
No conclusions on how and if orthognathic
surgery affects TMD
Al-Belasy, Arthrocentesis 19 Systematic Flawed methodology of most studies
2007 (209) (closed lock) Impression of positive findings, but no good
prospective randomised clinical trials
confirming the efficacy
Turp, 2007 (128) Simple vs. 11 Qualitative Multimodal therapies superior to either
multimodal systematic single therapy in patients with major
therapies psychological disorders.

In patients with painful DD, multimodal
therapy not superior to explanation and
advice.

Turp, 2007 (129) Any particular 7 Qualitative All therapeutic interventions reported in the
intervention’s systematic identified publications led to some
effect on quality improvement in patients’ quality of life
of life (only exception: patients with multiple
TMJ surgeries)
Medlicott, Exercise, manual 30 Systematic Active exercise and manual mobilisation
2006 (130) therapy, may be effective. Multitreatment
electrotherapy, programmes involving relaxation
relaxation training techniques, biofeedback and
and biofeedback proprioceptive re-education may be more
effective than placebo or occlusal splints
alone.

Poor quality of examined literature

McNeely, Physical therapy 12 Systematic Most studies with very poor methodological
2006 (131) quality

Some positive indications on manual

therapy and active exercises
Al-Ani, Stabilisation splints 12 Qualitative Insufficient evidence either for or against
2005 (123) (myofascial pain) systematic the use of stabilisation split therapy for

myofascial pain

© 2010 Blackwell Publishing Ltd
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Table 2. (Continued)

Treatment No. of
First author modality studies
and year reviewed reviewed Type of review Main conclusions
Koh, 2004 (84) Occlusal adjustment 17 Qualitative No evidence that occlusal adjustment treats
systematic or prevents TMD.

Occlusal adjustment cannot be
recommended for the management or
prevention of TMD

Turp, 2004 (45) Stabilisation splints 13 Qualitative Best available evidence: patients with
(myofascial pain) systematic myofascial pain benefit from the
incorporation of a stabilisation splint

Low quality of studies

Forssell, 2004 (83) Occlusal adjustment 16 Qualitative Equivocal results from studies on occlusal
and occlusal splints systematic splints (not superior to pain treatment
methods in general)

None of the occlusal adjustment studies
provided evidence supporting the use of
this treatment method.

List, 2003 (132) Pharmacologic 7 Qualitative Common use of analgesic in patients with
interventions systematic TMD not supported by scientific evidence

Forssell, 1999 (81) Occlusal treatments 18 Qualitative Occlusal splints may be of some benefit for
(splints and systematic TMD treatment

adjustments)

Lack of evidence for the use of occlusal
adjustment

RCT, randomised controlled trial; NTI, nociceptive trigeminal inhibition; DD, disc displacement; TMJ, temporomandibular joint; TMD,

temporomandibular disorders.

As for oral appliances, which are the most widely
diffused therapeutic modality for TMD, evidence for
their subjective effectiveness seems to be supported by
the systematic reviews (45, 81, 83, 123), but they are
not unequivocally superior to either treatments. Oral
appliances have been also the subject of a recent
comprehensive review (133), which suggested that
many of the available types of splints and appliances
may be reasonably efficacious in the clinical setting,
even though the actual mechanism through which they
provide pain relief are not well known. This observa-
tion introduces another paradoxical aspect of the
literature on TMD treatment, that is, therapies give a
high subjective
patients, independently by the rationale for using a
specific approach.

In summary, literature data seem to suggest that
several treatment approaches share a good therapeutic
effectiveness and allow symptoms’ control in the
majority of cases. Nevertheless, the actual mechanisms
of action are often unknown, especially at the single
patient level, and the identification of the best treat-
ment modality for each TMD group represents a main

improvement in the majority of

target for future researches. In view of these consider-
ations,
approach to the large majority of patients with TMD

there is no doubt that the most suitable

is represented by the adoption of conservative and
reversible management strategies.

Medicolegal considerations

The medicolegal approach to pathologies characterised
by a multifactorial etiopathogenesis and a variety of
symptoms, such as TMD, is more complex than in
conditions for which a known causal factor can be
recognised. The medical legal specialist has to work
together with a TMD expert in the attempt to verily a
cause-and-effect relationship according to the classical
law medicine criteria. This consideration applies to
cases of dental malpractice as well as traumatic injuries
and affects both diagnostic and therapeutic aspects. This
means that the decision of when a claim for malpractice
or injury-related damage can be admitted and which
treatments can be refunded is often a delicate task.
The need for the selection of high-qualified TMD
experts contrasts with the absence of an academic TMD
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specialty in most countries of the world (55, 134). Thus,
it is recommendable that TMD experts for legal advices
are selected among recognised international personal-
ities (international authors and editorial boards” mem-
bers) and academic or private practice professionals
with demonstrable up-to-date knowledge (continued
education) (55, 135).

The selection of a qualified advisor should be of
invaluable help to keep the process of medicolegal
assessment within the boundaries of evidence-based
guidelines, which have a relative value at single
subject’s level (disease versus patient) but are funda-
mental expressions of scientific synthesis and indicators
of good practice (136).

From a practical viewpoint, there are at least two
main types of TMD-related legal issues: malpractice
claims and trauma injuries.

Malpractice claims

Malpractice means failing to meet the accepted stan-
dard of practice, viz., the degree of skill and knowledge
that would be expected by any reasonable provider in
the profession under similar circumstances (55, 137,
138). The standard of care for individual cases is decided
by courts” advisors, and there are different laws regu-
lating the medical jurisprudence in the various coun-
tries, the discussion of which goes far beyond the scopes
of this article, but it seems to be logical that the
standards of practice in medicine and dentistry as well
as legal medicine should ideally reflect scientific knowl-
edge and science-based methods. For this reason, any
practitioner who fails to follow the above-summarised
principles in the management of patients with TMD has
to be conscious of the potential legal consequences of
his conduct.

Iatrogenic issues Research data provided very few infor-
mation on the risk for iatrogenic onset of TMD
symptoms during or after other dental treatments.
The majority of helpful observations came from a series
of review articles on the redefinition of some occlusal
concepts in relation to orthodontics, prosthodontics
and TMD (139-141). The transient occurrence of joint
click sounds or TMJ/muscle pain in the course of
orthodontic or prosthetic rehabilitations cannot be
considered a pathological marker per se, and no
increased risk for TMD in relation to orthodontics
(142) or prosthetic treatments (143, 144) has been
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shown. Notwithstanding that, it needs to be pointed out
that occlusion should be managed with care in all cases
of extensive oral rehabilitations, and clinicians must be
conscious that all positional changes of the interarch
relationship have to be kept within reasonable limits
(47). At present, there is no accurate method to predict
an individual’s response to the demands for adaptation
related with acute extensive occlusal changes (i.e.
mandibular repositioning, increases of vertical dimen-
sion of occlusion) (145-147). Moreover, it should be
remembered that the negative association which was
shown between TMD and occlusion refers to natural
occlusal features (44) or to small acute interferences
introduced in healthy subjects (79, 80), while there is
some experimental evidence that small acute changes
might provoke transient symptoms in subjects with a
history of past TMD (148). Clinically, this means that all
techniques suggesting that mandibular repositioning or
muscular deprogramming are required to restore an
individual’s ideal occlusion are at risk for iatrogenic
onset of TMD-like symptoms when the requested
changes fall outside of the individually unknown range
of adaptation (149).

In spite of the above-mentioned considerations, the
event of a TMD-like damage after oral rehabilitations in
healthy individuals is unlikely because of the usually
high accommodation skills of the stomatognathic system
(150) and, consequently, prevalence of such cases in the
medical legal literature on TMD is very low (151).

Overtreatment of TMD with irreversible therapies By
contrast, an event to be taken into consideration for
its potential legal consequences is the adoption of
unnecessary and excessive therapies to treat these
disorders, viz., overtreatment (55, 138). The TMD
literature is plenty of studies reporting examples of
unnecessary therapies, the most striking of which is
represented by TMJ surgery performed without a
rationale indication (i.e. disc repositioning surgery),
which often lead to multiple failed interventions, as
described by several reviews on the argument (26, 27).

Many studies showed beyond any reasonable doubt
that the long-term course of the majority of TMD signs
and symptoms is favourable, if treated conservatively or
even untreated (152-154). A cognitive-behavioural
treatment provided in the early stages of TMD onset
reduces significantly the long-term use of medications
and social costs for pain relief in patients with TMD (16,
17). There are also many suggestions that the effec-
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tiveness of TMD treatments may be, at least to a certain
degree, unspecific and independent by the kind of
provided therapy and may be predicted only in part by
clinical factors (155-157), thus pointing out the need to
identify other predictors of treatment outcome among
factors belonging to one individual’s psychosocial
sphere. Such observations led to cautionary statements
to improve the definition of treatment success in the
field of TMD clinics, because an apparent success may
be actually as a result of a number of reasons (fluctu-
ation and self-limitations of symptoms, regression to
the mean, placebo effect, psychosocial issues) which are
not related with specific treatment effects (158, 159).

Positive outcomes achieved with the adoption of
invasive and irreversible occlusal approaches are not
related with a specific treatment effect and must be
avoided. Unfortunately, clinicians pursuing definitive
occlusal therapies and patients receiving such treat-
ments may be in good faith when they attribute a
successful outcome to their specific interventions on
dental occlusion; thus, those practitioners’ actions are
unlikely to have medicolegal consequences because of
the potentially high rate of satisfaction reported by their
patients. In view of that, it seems that ethical rather
than medicolegal considerations should represent the
focus for discussion. In the near future, a strong
improvement in the science transfer process between
the researchers and practitioners communities is the
first necessary step to increase educational levels in the
social and ethical principles associated with the art of
health care supplying according to the currently avail-
able state-of-the art (42).

Treating minor or subclinical TMD phenomena with aggres-
sive interventions Notwithstanding the concern of over-
treatment provided to patients with TMD, in the daily
clinical practice, the most frequent example of over-
treatment is represented by treatments provided to
subjects who are not treatment-needing subjects. There
is a quantity of subjects presenting mild signs (i.e.
intermittent click sounds) or symptoms (i.e. single
episode of mild tenderness in the TMJ area) who
actually do not need active treatment but only need to
be passively observed without performing any active
interventions (30, 32, 158, 159). Examples of the
potentially harmful consequences of such actions may
be found in the surgical literature describing multiple
interventions, often ending in the delivery of TMJ
prostheses, to ‘non-patients’ with unspecified internal

derangements which might have received benefit from
a simple ‘wait and see” approach (27).

Providing any treatment to such patients is an
example of potential overtreatment and is, once again,
a source of bias in the analysis of success rates in the
clinical as well as the research settings caused by the
mildness, self-limitation and often non-pathological
nature of those symptoms. Negative examples of
apparent ‘treatment success’ in populations of subjects
with undefined symptoms are still a problem in the
TMD literature (160-162). Moreover, some advocacies
(163) still exist to suggest clinicians pursuing techno-
logically guided ‘ideal” occlusal rehabilitations to treat
some so-called dysfunctional subjects who are clinically
asymptomatics and are diagnosed as dysfunctionals
based on instrumental examinations that in some cases
give up to an 80% of false-positive results (164).

These considerations lend support to the importance
of a well-documented clinically based diagnosis before
starting any TMD treatment. There is much evidence to
suggest caution with the management of patients with
TMD (165), and the first cases
(over)treatment coming to courts have been published
in the international literature (166). In view of these
observations, the medical legal specialist must be aware
of the fact that overtreatment is a potential problem in
the TMD clinics, and the ethical and legal implications
related with the adoption of irreversible, expensive,
unnecessary and often unsuccessful treatments should
be discussed in future articles.

of unnecessary

TMD prevention The most unethical malpractice proce-
dure in the TMD field concerns the proposal of
interventions purported to prevent TMD. Some early
orthodontic literature seemed to suggest that the
elimination of supposed abnormalities of dental occlu-
sion by occlusal adjustment or by orthodontic treat-
ment may be of some benefit to reduce the risk for pain
onset in the face and head region (167, 168), even if
other orthodontic reports suggested caution in inter-
preting results because of the fluctuating nature of
symptoms, which is even more evident in the growing
patients (169). Notwithstanding that, studies over a
two-decade follow-up (170) as well as systematic
reviews of the literature excluded the existence of
some beneficial effects of early irreversible occlusal
changes on the late onset of TMD symptoms (84, 171).
Thus, the current state-of-the-art position still states
that occlusal adjustment and orthodontic treatment
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neither reduce nor increase the risk for TMD onset
(139, 142, 172).

As a summary of the earlier considerations, it should
be concluded that all invasive and irreversible occlusal
treatments aiming at the sole scope to treat or even
prevent TMD must be viewed as deflections from the
present line of evidence in the field of TMD practice and
must be firmly discouraged.

Trauma injuries

Diagnostic aspects are important in the case of trau-
matic injuries as well. Facial injuries may be directly
(i.e. condylar fracture following a violent chin trauma)
or indirectly (i.e. TMJ effusion following a car accident
cervical whiplash) involved in the onset of TMD
symptoms.

The effects of direct trauma on the TMJ are well
documented in the literature and depend upon the
intensity, direction and area of the impact (173, 174),
ranging from mild contusions to severe and rarely
described cases of condyle penetration into the middle
cranial fossa (175). Contusions are provoked by direct
trauma of low to moderate intensity and may affect the
joint on the same side of the impact, the contralateral
joint, or both, in accordance with force vectors which
are described in the maxillofacial surgery literature
(85). Contusions are characterised by post-traumatic
phlogosis and intra-articular effusion; rarely, they can
provoke blood effusion within the retrodiscal area that
may hesitate in joint fibrosis and reduced mobility. The
severity of damage because of contusive traumas is
variable, and animal models showed that direct TMJ
contusions can provoke histological changes in the disc
as well as in the synovial fluid. These alterations may
lead to an increased joint viscosity and to a partial loss
of the viscoelastic properties of the disc, which may be
pre-disposed to permanent damage (176, 177). More-
over, literature data reported that TMJ ankylosis
recognises a traumatic aetiology in up to 98% of cases
(178, 179). Thus, even trauma of a low intensity is
worthy to be considered as potential risk factors for
TMD. Temporal bone fractures with intra-cranial con-
dylar dislocation are rare events; one single case of
bilateral and 48 cases of monolateral condylar disloca-
tion into the middle cranial fossa have been described
in the literature so far (175). Such dramatic conse-
quences are related to high-intensity trauma charac-
terised by a co-axial force vector with respect to the
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mandibular ramus, which can bear strong axial loads
without fracturing. Fractures of the TMJ condyle are
responsible for up to 35% of mandibular fractures in
the adults and 30% in the children, and the onset of
TMD symptoms may appear within a variable time
period after fractures (180). Condylar fractures require
different treatment approaches in relation to the age of
the patient and the type of the fracture (180-182), thus
requiring much attention in a medical legal setting.

Iatrogenic trauma in the TMJ area includes rare
events related to dental or TMJ surgery procedures,
such as facial nerve paralysis because of an erroneous
surgical approach to the TMJ; maxillary artery lesions
during condylectomy; TMJ dysfunction because of an
incorrect surgical reduction of mandibular fractures;
trauma because of forced TMJ hyperextension during
endotracheal intubation; trauma because of prolonged
dental treatments performed with the jaw in a forced
opening position. Such situations share a high degree of
severity, but do not have the same medicolegal conse-
quences and are a concrete matter of legal debate.
Indeed, damage in the TMJ area during high-risk
interventions which are needed to safeguard the
patient’s systemic health are unlikely to force a profile
of professional liability, and the benefit-to-side etfects
ratio is positive even in the presence of some post-
surgical complications. The only example of dentistry-
related trauma to the TMJ is provided by the sometimes
described long-lasting surgical or rehabilitation proce-
dure with the jaw forced open, but they are actually
hard to relate causally to a late-onset TMD.

Indirect trauma is often called into cause in claims for
TMD damage, even though the existence of the
so-called TMJ whiplash is still much debated (183).
Some studies suggested the co-occurrence of a man-
dibular whiplash with a car-accident cervical whiplash
(184, 185). In case of such event, it was suggested that
the extreme hypertranslation of the condyle out of
the glenoid fossa might lengthen or even stretch the
posterior attachment and the ligaments, both at the
medial and lateral levels. This condition seems to be a
predisposing factor for disc displacement and might be
associated with post-traumatic joint tenderness and
effusion, even though the frequency of the involve-
ment of the stomatognathic system after an indirect
trauma and the actual link of causality between
whiplash and TMD have to be clarified yet (55, 183).
The literature seems to suggest that such a mechanism
is not likely to provoke severe TMJ damage in healthy
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joints, while it may act as a triggering factor for pre-
existing underlying diseases which were asymptomatic
prior to the car-accident whiplash (183).

Reflections on the medicolegal assessment

In the medical legal setting, efforts are directed towards
the search for a cause-and-effect relationship between
two events, by verifying the positive endorsement of a
series of criteria of causality, viz., temporality, dose-
response, strength and consistency of association, bio-
logical plausibility, experimental evidence, specificity,
analogy, (186, 187). positive
endorsement of the majority of criteria is usually

coherence Actually,
enough to prove a causal relationship beyond any
reasonable doubt, and it is usually a clinicians” duty to
prove the absence of causal relationship between an
intervention and the supposed negative consequences
(85). These considerations justify the marked increase
of claims for professional liability which characterised
many medical specialties (151, 188-190).

In the field of TMD clinics, the trends which have
been characterising the doctor—patient relationship in
recent years, to the point that it may be viewed as a
contract between a health provider and a health
receiver (191), may have reflections in the everyday
practice. At present, there is not a universally accepted
position on the clinician’s duties in pain medicine, and
laws regulating the different countries are an obstacle to
the adoption and description of a internationally
recognised position, but it seems to be logical to assume
that clinicians who manage pain patients, such as those
with TMD, are obliged to warrant any effort to pursue
pain relief, viz., obligation to treat patients in accor-
dance with the reference protocols, and not to warrant
pain relief per se, viz., obligation to provide relief from
pain. Thus, clinicians practicing outside from the EBM
boundaries and treating TMD patients with invasive
protocols based on personal beliefs are at risk for
malpractice claims and may be forced to justify their
actions in courts. Such observation is mostly valid if one
considers that the large majority of patients with TMD
seen by general practitioners are represented by mild-
symptomatic patients who have not the features of
chronic pain sufferers attending tertiary centres (192).
This means that the adoption of irreversible treatments
to manage mild symptoms which have been shown
to fluctuate and remit spontaneously in many cases
(193-195) is a dangerous example of unnecessary

overtreatment, and jurisprudence will likely be called
into cause to regulate this issue in a near future.

The problem of overtreatment, and in particular
those kinds of financially driven overtreatments related
to conflicts of interests, is intrinsic in the medical
profession per se, which is based upon the unselfish
service to satisfy the interests of those served and not
self-interest (196). Notwithstanding that, overtreat-
ment is rarely perceived as a problem by the patients,
thus failing to fulfil the pre-requisite for the onset of
litigation claims. The field of TMD practice as well as
other pain treatment areas is characterised by a high
diffusion rate of quackery medicine (197), and the
diffusion of state-of-the-art practices should surely
benefit from more controlled laws and regulations on
their use. Unfortunately, at present, the focus of
discussion is a matter of ethical rather than legal or
medicolegal concern, so professional liability claims for
TMD malpractice are apparently reserved to a small
minority of the total amount of cases which should
actually deserve attention (151).

Trauma injuries are the only example of a TMD-
related issue for which a classical process of medicolegal
reasoning may be followed. Once established that a
trauma or a practitioner’s act have a direct causal
relation with TMD symptoms, the medical legal spe-
cialist is asked to rate one patient’s impairment and to
suggest the needed (and refundable) therapies. This
latter aspect is mainly related with the above-described
standards of care for TMD management, while the
former is actually open to several interpretations,
because of the biopsychosocial nature of TMD.

It is well recognised in the literature that TMD
involve the biopsychosocial sphere as well, with
chronic pain and functional limitation representing
possible sources of interference with daily activities
(198-200). In the research setting, pain-related impair-
ment is rated by means of validated scales which rely on
subjective parameters of evaluation (201, 202). In the
medical legal setting, a psychosocial assessment is not
easily acceptable and often ignored, even though
interferences with daily activities represent patients’
chief complaint in the majority of severe painful TMD
cases (203-206). For this reason, impairment evalua-
tion in the medical legal setting is preferably based on
objective parameters, such as jaw range of motion (29,
55, 135). Recent works describing the properties of
measures to assess disablement and the present evi-
dence to support their use in both the research and
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clinical setting (207, 208) will contribute to the intro-
duction of dedicated measures as part of routine
medicolegal assessments as well. On the way towards
this achievement, the recent validation articles on the
RDC/TMD axis II instruments provide interesting
demonstrations of construct validity to detect the
amount of disability related to psychosocial, and not
physical, issues. Indeed, despite being advocated in
some legal settings as the only objective measurement
of stomatognathic function, measurement of jaw range
of motion in millimetres are hard to accept as the
standard of reference for the evaluation of the levels of
jaw function impairment in the legal setting, as it
represents a forced interpretation of the biological
model. Thus, efforts should be made to design medical
legal classifications taking into account for the complex
biopsychosocial aspects of TMD assessment.

Conclusions

Temporomandibular disorders are a frequent finding in
cases of facial trauma or dental malpractice, and legal
claims for TMD damage have been increased over the
years. TMD assessment in the medical legal setting is
complicated by the peculiarities of these disorders,
whose symptoms are heterogeneous, fluctuant and
recognise a multifactorial origin. Despite the legal
aspects of the dental profession are gaining a growing
attention, there is a paucity of literature dealing with
patients with TMD assessment, so this article was
intended to summarise up-to-date evidence-based
knowledge in this field and to give some possible
suggestions for the TMD-related legal profession.
The following observations can be drawn:

1 The medicolegal approach to TMD should be based on
a thorough examination of the peer-reviewed TMD
literature, and, in the absence of a worldwide recog-
nised academic TMD specialty, TMD experts should
be selected among qualified professionals (interna-
tional authors; academic personalities; members of
peer-reviewed journals editorial boards; private prac-
titioners with recognised experience and continued
education).

2 Some basic diagnostic and therapeutic concepts have
been well demonstrated in the TMD literature and
must be applied to both the clinical and medical legal
settings: (i) TMD diagnosis must be clinical (currently
available standardised classification schemes) and/or
radiological (magnetic resonance and, when needed,
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computerised tomography); (ii) TMD treatment

should be directed to symptoms management, and
be as reversible, conservative and non-invasive as
possible; (iii) electronic instruments and devices have
no utility at either diagnostic or therapeutic level, so
they should have poor value in the medical legal
setting as well.

3 A comprehensive medicolegal approach should take
into account for the complex biopsychosocial nature
of TMD and strategies for standardising rates of TMD-
related impairment which comprehend an evaluation
of pain interference on daily activities should be
studied in future researches.
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