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COMPARISON OF RESEARCH DIAGNOSTIC CRITERIA WITH MAGNETIC 
RESONANCE IMAGING IN PATIENTS WITH MYOFASCIAL PAIN
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ABSTRACT

 Temporomandibular disorders affect a considerable percentage of population. Myofascial pain 
is the most common of temporomandibular pain due to occlusal disharmony, jaw clenching, anxi-
ety and other factors. The objective of this study was to compare the research diagnostic criteria for 
temporomandibular disorders with magnetic resonance imaging to determine validity for correct 
clinical diagnosis of patients having myofascial pain. The diagnoses from the clinical examination 
of 54 joints in 27 patients were compared with magnetic resonance imaging diagnoses. The readers of 
magnetic resonance images were blinded to the clinical diagnoses. Comparative cross sectional study 
was undertaken. 38 joints (70.4%) were clinically diagnosed with myofascial pain whereas 29 joints 
(53.7%) were shown to have myofascial pain by MRI examination. The results of our study showed 
that clinical diagnosis according to research diagnostic criteria for temporomandibular disorders 
is insufficiently reliable for diagnostic accuracy in comparison with magnetic resonance imaging, a 
gold standard. The kappa value for the agreement between clinical and magnetic resonance imaging 
diagnoses was 0.045. Kappa statistics measures the agreement in excess of chance with kappa values 
ranging between 0 and 1; values lower than 0.4 are considered to have poor agreement and 1.0 rep-
resents perfect agreement.
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INTRODUCTION

 Temporomandibular disorders (TMD) are a signif-
icant public health problem affecting approximately 
5% to 12% of the population. TMD is the second most 
common musculoskeletal condition (after chronic low 
back pain) resulting in pain and disability. Pain-relat-
ed TMD can impact the individual’s daily activities, 
psychosocial functioning, and quality of life.1

 Myofascial pain and dysfunction (MPD) is the most 
common cause of masticatory pain for which patients 
seek dental treatment. The muscular pain is due to 
daytime clenching or nocturnal bruxism resulting from 
stress and anxiety, with occlusion being modifying or 
aggravating factor. MPD may also occur because of 
internal joint problems, such as disk displacements 
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(DD), anterior disk displacements with reduction or 
without reduction.2

 Clinicians have compared magnetic resonance Im-
aging (MRI) with clinical examinations for the detection 
of temporomandibular joint (TMJ) pathosis and have 
advocated MRI because it is noninvasive and has superb 
contrast resolution and provides quality information 
about soft and hard tissues. However, results of some 
studies are fairly inconsistent in that some show good 
correlation while others show poor correlation between 
MRI and clinical examination.3-5

 Reliability is reported to be high in MRI for joint 
pathology resulting from DD in anterior disk displace-
ment without reduction as reported by Nebbe.6 MRI 
is the most effective diagnostic imaging technique for 
evaluating TMJ, soft tissues, disk morphology and 
position as stated by Tuker MR et al.2

 There are two types of myofascial pain; pain with 
limited mouth opening and pain without limited mouth 
opening. Myofascial pain is assessed exclusively by 
means of clinical examination, measured with defined 
pressure; whereas joint diseases can be verified by 
using imaging modalities like MRI. Researchers have 
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developed a clinical protocol which standardizes the 
muscle and joint examination known as Research 
Diagnostic Criteria for Temporomandibular Disorders 
(RDC/TMD).7,8

 Multiple patterns of clinical examinations are being 
practiced to diagnose TMD but with limited success. No 
study in this part of the world has been undertaken to 
assess the validity of RDC which follows standardization 
and has acceptable levels of inter examiner reliability. 
We aim to replicate clinical examination with assur-
ance that imaging is not required when RDC/TMD are 
applied. The purpose of this study was to validate the 
RDC/TMD for the diagnostic sub group of myofascial 
pain. This study was undertaken to confirm whether 
normal mouth opening patients having myofascial pain 
require a clinical examination only, by evaluating the 
ability of RDC/TMD for diagnostic accuracy in compar-
ison with MRI, a gold standard.

METHODOLOGY

 During 7th April 2014 to 12th September 2014, a six 
months period; 114 patients sought treatment at this 
tertiary care facility for orofacial muscle pain. Patients 
presenting with muscle disorders in one or both joints 
and having normal mouth opening were included in 
the study. The index and the middle finger palpation 
pressure for myalgia which is 1 kg for 2 seconds was 
applied. The duration of 1 kg of palpation pressure 
was increased to 5 seconds to allow more time to elicit 
spreading or referred pain, if present. Patients having 
DD and other common joint disorders were excluded 
from the study after detailed history taking, thorough 
clinical examination, recording the limited mouth 
opening with pain, bony protuberance and investigative 
digital panoramic radiographic findings.

 RDC categories TMD criteria into 3 groups accord-
ing to the common factors among conditions; Table 1. 
A subject can be allocated one muscle disorder at the 
most. In addition, each joint can be assigned one diag-
nosis from each group (II and III). Therefore, a number 
of diagnoses can be given to one person at one time, 
ranging from 0 (no TMD diagnosis) up to 5. However, 
it is uncommon to assign more than 3 diagnoses to one 
patient.9

 This Dworkin and LeResche9 standard examination 
procedure of muscles and joints in its Axis I that include 
muscle pain was adapted; Table 2. The examination 
results in identification of myofascial pain on palpation 
in at least 3 painful muscles of mastication; Table 3. 
The RDC/TMD has been translated into 18 languages 
and used very extensively in international research. 
One important component of that research has been to 
yield to reliable and valid data resulting in an evidence 
based study.10

 Upon initial brief history and clinical examination, 
39 patients were selected from OPD complaining of 
facial pain for this comparative cross sectional study. 
27 patients agreed to be part of the study which was 
approved by ethical committee of the institute. These 
patients were clinically diagnosed with the help of 
RDC for myofascial pain in at least 1 TMJ area. 
Patients undergoing clinical examination and MRI 
were explained about the aim and procedure of the 
study. Written informed consent was taken from the 
patients who were willing to participate in the study. 
Appointments were attained from radiologist for the 
MRI of patients. In order to avoid disagreement due 
to interval between both the tests only one day prior 
to MRI, patients of myofascial pain underwent clinical 
assessment. Muscle and joint palpation with defined 
pressure of 1 kg for 2 seconds in strict accordance with 
the clinical protocol RDC/TMD was carried out by two 
calibrated examiners.

 The findings and the diagnosis were not disclosed 
to the radiologist. All selected patients also under-
went MRI to determine the bilateral TMJ condition 
in patients with myofascial pain. MRI acquisition was 
performed through the use of 1.5 T Symphony Scan-
ner, Siemens, Germany, which was available at our 
hospital and there was no conflict of interest in its use. 
Sagittal and coronal T1 / T2 weighted images of 3 mm 
slices were obtained. MRI reading was performed by 
one reader with advanced training in the subject. The 
diagnosis on MRI was compared with the diagnosis of 
RDC for myofascial pain.

 Data was analyzed to determine the agreement 
between clinical and imaging diagnoses by kappa 
statistics and the predictive value of RDC/TMD for 
myofascial pain.

RESULTS

 Total 27 patients (54 joints) were included in the 
study. 7 (25.9%) of these were male and 20 (74.1%) 
were female. Mean age was 33.7, SD ±11.942 with 
age range of 18-56 years. 10 (37.0%) of the patients 
had their right TMJ affected only and 14 (51.9%) had 
their left TMJ affected only. Whereas 3 (11.1%) of the 
patients had both their TMJs affected. 38 joints (70.4%) 
were clinically diagnosed with myofascial pain. Out 
of these 38 joints, 21 joints (55.3%) were also positive 
on MRI, whereas 17 joints (44.7%) were negative on 
MRI. 29 joints (53.7%) were shown to have myofascial 
pain by MRI examination. Out of these 29 joints, 21 
(72.4%) were also positive on clinical examination, 
whereas 8 joints (27.6%) were negative on clinical 
examination.
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 The kappa value for the agreement between clinical 
and MRI diagnoses was 0.045 (Table 4). Kappa statis-
tics measures the agreement in excess of chance with 
kappa values ranging between 0 and 1; values lower 
than 0.4 are considered to have poor agreement and 
1.0 represents perfect agreement.

DISCUSSION

 The major reason for TMD patients to seek treat-
ment seems to be persistent orofacial pain. To treat 
these patients, it is important to have accurate diag-
nostic methods. The Research Diagnostic Criteria for 
TMD (RCD/TMD) were proposed in 1992 by a group 
of researchers and clinicians for gathering data and 
making possible comparisons of findings among diverse 
clinical investigators.9

 The results of our study show that clinical diagno-
ses according to RDC / TMD are insufficiently reliable. 
Similar to our study, N. Lomchaichana et al11 found 
that their hypothesis was in agreement that the clinical 
diagnoses according to RDC/TMD could not be con-
firmed with the MRI findings. They also derived that 
observer variability could be another explanation for 
differences in results between studies. In their study, 
kappa statistics indicated moderate to good inter-ob-
server agreement between the two observers for the 
interpretation of the MRI examinations.11 However, 
inter-examiner reliability of myalgia, as a patient-spe-
cific diagnosis, was demonstrated to be excellent, with 
kappa= 0.94 (0.83, 1.00) in a new study by Schiffman 
et al.12

 The most widely employed diagnostic protocol 
RDC/TMD since its publication in 1992 has presented 
acceptable reliability of the examination procedure, 
thereby making the system the best available at the 
time being. Dworkin and Le Resche expressed that 
they anticipate and welcome the further refinement 
and revision of these research diagnostic criteria and 
examination methods.9

 A new dual-axis Diagnostic Criteria for TMD (DC/
TMD) has been introduced in 2014, which will provide 
evidence-based criteria for the clinicians to use when 
assessing patients, and will facilitate communication 
regarding consultations, referrals and prognosis.12 The 
Validation Project subsequently developed and vali-
dated revised RDC/TMD Axis I diagnostic algorithms 
for myofascial pain and arthralgia now has excellent 
diagnostic accuracy.13

 In the new DC/TMD, myalgia represents what 
was called myofascial pain in the RDC/TMD. The term 

TABLE 1: TMD’S RDC GROUPS

Group I Muscle disorders Group II Disc displacements (DD) Group III Other common joint 
disorders

I.a Myofacial pain II.a DD with reduction III.a Arthralgia
I.b Myofacial pain with limited 

opening
II.b DD without reduction with 

limited opening
III.b Osteoarthritis

II.c DD without reduction without 
limited opening

III.c Osteoarthrosis

TABLE 2: RDC FOR THE MUSCLE DISORDERS

Group Criteria
I. Muscle Disorders
I.a Myofascial pain 1. Reported pain in mas-

ticatory muscles
Key: Painful muscles 2. Pain on palpation in at 

least 3 sites, one of them 
at least in the same side 
of reported pain

S.
No.

Masticatory muscles and 
TMJ palpation for tenderness

Yes No

1. Temporalis posterior
2. Temporalis middle
3. Temporalis anterior
4. Masseter superior
5. Masseter body
6. Masseter inferior
7. Posterior mandibular region
8. Submandibular region
9. Lateral pterygoid area
10. Tendon of temporalis
11. TMJ lateral 
12. TMJ posterior

TABLE 4: CROSS TAB BETWEEN CLINICALLY / 
MRI DIAGNOSED MYOFACSIAL PAIN

Diagnosed 
by MRI

Total Cohen’s 
Kappa

Yes No
Clinically 
diagnosed

Yes 21 17 38 0.045
No 8 8 16

Total 29 25 54
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myofascial pain now describes two new DC/TMD diag-
noses: myofascial pain and myofascial pain with refer-
ral. For myalgia, the tests include pain with opening 
jaw movements and palpation of the temporalis and 
masseter muscles. Pain from these provocation tests 
must replicate the patient’s pain complaint.12

 For the new DC/TMD, muscle pain diagnoses are 
organized into four major subclasses: myalgia, tendon-
itis, myositis, and spasm. Myalgia is further subdivided 
into three mutually exclusive types of myalgia: (1) local 
myalgia, defined as pain localized to the site of palpation; 
(2) myofascial pain, defined as pain spreading beyond 
the site of palpation but within the boundary of the 
muscle being palpated; and (3) myofascial pain with 
referral, defined as pain at a site beyond the boundary 
of the muscle being palpated. The palpation pressure 
for myalgia is 1 kg for 2 seconds.14

 For myalgia and the three types of myalgia diagno-
ses, palpation of only the temporalis and masseter mus-
cles is required; mandatory palpation of the temporalis 
tendon, lateral pterygoid area, submandibular region, 
and posterior mandibular region has been eliminated 
because of poor reliability,15-17 and not examining these 
areas does not significantly affect the validity of these 
diagnoses.13 For example, the lateral pterygoid area is 
commonly tender in non-cases, leading to false positives 
when the RDC/TMD are used.15 It is also uncommon 
for these other sites to be painful to palpation when 
the masseter or temporalis muscles are not, but they 
may be included as part of the examination when 
clinically indicated or for specific research questions. 
For the same reason, palpation of the posterior aspect 
of the TMJ through the external auditory meatus has 
also been eliminated but can be used when indicated, 
i.e., for the palpation of condyle/mandible and muscles/
tendons other than masseter/temporalis.12

 The remaining original RDC/TMD diagnosis of 
myofascial pain has been reorganized in the new DC/
TMD into two new disorders with criterion validity: 
myalgia (as a subclass of muscle pain disorders) and 
myofascial pain with referral (as a type of myalgia). 
Although the diagnostic criteria for local myalgia and 
myofascial pain, as types of myalgia, have content va-
lidity, the criterion validity has not been established.12 
The new DC/TMD is an effective and efficient adjunct 
to well-developed clinical reasoning skills, keeping 
in mind that the history must lead to a provisional 
diagnosis, and the clinical examination, augmented 
when indicated by other assessment tools, is needed 
to confirm or refute this provisional diagnosis. The 

validity of the diagnostic criteria revolves around use 
of reliable clinical tests; several versions of the clinical 
procedures are available on the Consortium website.14 
Finally, multiple diagnoses are permitted: one of the 
muscle pain diagnoses (e.g, myalgia or one of three 
types of myalgia), as well as diagnoses for each joint, 
including a joint pain diagnosis.14

CONCLUSION

 The new DC/TMD Axis I and Axis II are an evi-
dence based assessment protocol that can be immedi-
ately implemented in the clinical and research setting. 
Compared to the original RDC/TMD protocol, the new 
DC/TMD includes a valid and reliable Axis I screen-
ing questionnaire for identifying pain related TMD. 
It also supports the full range of diagnostic activities 
from screening to definitive evaluation and diagnosis 
thus abating the former RDC/TMD. The validity data 
identifies the need for MRI to obtain a definitive TMJ 
related diagnosis, which was also shown in our study 
in comparison with other studies for myofascial pain, 
as derived from kappa value.
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