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Do myofascial trigger points in masseter muscles affect the symptoms
of disc displacement with reduction? A cross-sectional study

Merve Damla Korkmaz™* ©, Basak Cigdem Karacay?

SUMMARY

OBJECTIVE: The aim of this study was to demonstrate the effect of myofascial pain with referral from the trigger points in the masseter muscles on
the clinical symptoms and functional limitations of the temporomandibular joint in participants with disc displacement with reduction.

METHODS: This prospective, cross-sectional study recruited participants aged 18-45 years with disc displacement with reduction with/without
myofascial pain with referral in the masseter muscles based on the inclusion criteria. Maximum mouth opening and the presence of probable awake
bruxismwere assessed. The “Graded Chronic Pain Scale version 2.0” and “Jaw Function Limitation Scale-8" were used to evaluate Diagnostic Criteria
for Temporomandibular Disorders Axis II. Pain levels were measured using the Visual Analog Scale.

RESULTS: A comparison between the disc displacement with reduction and disc displacement with reduction+myofascial pain with referral groups
revealed statistically significant differences in Visual Analog Scale (p<0.001), the presence of awake bruxism (p=0.038), and Graded Chronic Pain
Scale version 2.0 (p=0.010). However, no statistically significant difference was observed between the two groups concerning maximum mouth
opening and Jaw Function Limitation Scale-8.

CONCLUSION: Participants with both disc displacement with reduction and myofascial pain with referral in the masseter muscle exhibited higher pain
intensity, a higher prevalence of awake bruxism, and increased pain-related disability compared to those with disc displacement with reduction alone.
Clinical Trial Registration Number: NCT05187325.
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by local or radiating pain in the temporal or masticatory mus-

INTRODUCTION cles, elicited by palpation or excessive stretching during the
The temporomandibular joint (TM]) is a synovial joint con- examination. Diagnosis is confirmed when pain from the trig-
taining an articular disc'. The functions of the articular disc ger point spreads beyond its boundaries®.
are to absorb the shocks between the articular surfaces and to The Diagnostic Criteria for Temporomandibular Disorders
separate the articular cavity in the lower and upper divisions'"?. (DC/TMD) are widely accepted as reliable and valid for diag-
Temporomandibular disorder (TMD) is described as a muscu- nosing TMD, and in clinical practice, it is reccommended for
loskeletal disease affecting the temporomandibular joints, mas- researchers to use them for categorizing TMD sub-diagnoses’.
ticatory muscles, and other surrounding structures’?. Among It includes a two-axis model. Axis I includes diagnostic criteria
TMD conditions, disc displacement with reduction (DDwR) for TMD, and Axis II includes the assessment of behavioral
denotes an abnormal relationship between the disc and condyle. and psychosocial factors related to TMD®.
In cases of DDwR, the disc shifts forward relative to the condyle The DC/TMD criteria propose utilizing history-taking,
during mouth closure, reverting to its original position upon physical examination, and imaging techniques as standard
mouth opening?. Anterior disc displacement gives rise to click- approaches for diagnosing disc displacement disorders. Also,
ing, popping, or snapping sounds, pain, and TMJ deformities*®. they are classified into four subtypes according to DC/TMD
Beyond TM] problems, muscle and soft tissue-related dis- criteria: DDwR, DDwR with intermittent locking, DD without
orders, including myalgia, local myalgia, myofascial pain, and reduction without limited mouth opening, and disc displace-
myofascial pain with a referral (MPwR), also cause pain®”. ment without reduction with limited mouth opening’. Pain-

Referred myofascial pain, a subtype of TMD, is characterized related TMD, classified by DC/TMD as myalgia, local myalgia,
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myofascial pain, MPwR, arthralgia, and headache attributed
to TMD, may exist in isolation or in combination®!’. Notably,
the literature lacks investigation into how coexisting TMD
sub-diagnoses on symptoms, functions, and clinical findings
could substantially inform treatment management strategies.

The aim of this study was to elucidate how the presence
of MPwR from masticatory muscles influenced clinical symp-
toms, pain-related disability, and TM]J function limitation in
participants with DDwR. The hypothesis of this study posits
that concurrent MPwR with DDwR leads to increased pain
levels and restricted jaw functions in patients.

METHODS

This prospective, cross-sectional study was conducted between
November 2021 and February 2022. Participants aged 18-45
years with DDwR with or without MPwR in the masseter mus-
cles were recruited from the outpatient clinic based on inclu-
sion criteria. Inclusion criteria encompassed age between 18
and 45 years, diagnosis of DDwR with or without MPwR in
the masseter muscles by a specialist using the parameters and
criteria of DC/TMD Axis I, and the absence of intermittent
locking of the jaw.

The diagnosis of DDwR and MPwR was established through
physical examinations in accordance with DC/TMD diagnostic
criteria®. Participants visiting the outpatient clinic were assessed
for clicking, popping, or snapping sounds. Those exhibiting
such sounds without intermittent locking were diagnosed with
DDwR, obviating the need for imaging. Assessment of TM]
sound was performed by palpation of the TM] using the index
and middle fingers and hearing the sound during mouth open-
ing and closing. In accordance with the literature, the examin-
er’s ear was within 5 cm of the participant’s TM]J'!. Evaluation
of MPwR involved palpation of masseter muscles, diagnosing
the presence of pain during opening the jaw or pain within 2
s upon palpating the masseter muscle. Participants exhibiting
MPwR were included in the DDwR+MPwR group. All eval-
uations were conducted by the same investigator with a mini-
mum of 7 years experience in TMD assessment.

Exclusion criteria comprised any other TM] conditions
(including rheumatological and neurological diseases, fibro-
myalgia, serious psychiatric disorders, temporomandibular
agenesis, hyperplasia, hypoplasia, dental prosthesis, condylar
malignant neoplasm, and continuous medication use like ben-
zodiazepines, antidepressants, and antipsychotics), intermittent
locking of the TM]J, ongoing TMD treatment, prior TM]J sur-
gical intervention, occlusal splint usage within the last year, and

extensive ongoing dental treatment.
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A pre-study power analysis determined the sample size,
and recruitment was over once there were 60 participants in
each group. Consequently, data from two groups, namely, the
DDwR group (n=60) and the DDwR+MPwR group (n=60),

were subjected to analysis.

Outcome measures

All participants were evaluated based on the DC/TMD Axis I
and II criteria. Within Axis I, the participants were asked about
pain, TM] sounds, and locking of the TM] during mouth
opening and closing. Furthermore, clinical examinations were
conducted to ascertain pain location and characteristics, incisal
relationships, and mandibular movements. A visual analog scale
(VAS) was used to measure the pain levels of the participants.
This scale consists of a 10-point Likert scale'?.

Bruxism was diagnosed according to the classification of
possible bruxism, probable bruxism, and definite bruxism, as
outlined by Lobezzo et al."® This study specifically explored
probable awake bruxism by assessing participants’ symptoms
and physical examination findings. The awake bruxism symp-
toms questionnaire consisted of two questions from the DC/
TMD Oral Behavioral Checklist: “Q3-Grind teeth together
during waking hours” and “Q4-Clamp your teeth together
during waking hours”'. In cases where participants answered
positively to either question, a physical examination was per-
formed to investigate signs of awake bruxism. This examina-
tion encompassed assessing tooth marks on the tongue and
cheeks, tooth wear, and masseter hypertrophy. A diagnosis of
probable awake bruxism was established for participants who
exhibited both positive responses to cither of the two symptom
questionnaire questions and displayed one of the four physical
examination signs''.

For the measurement of anterior maximum mouth
opening (MMO), the participants were asked to open their
mouths as wide as possible with the distance between the
incisors recorded.

Within the Axis II assessment, the “Graded Chronic Pain
Scale version 2.0 (GCPS v2.0)” and “Jaw Function Limitation
Scale-8 (JFLS-8)” were used. GCPS v2.0 is a valid and reli-
able instrument that evaluates pain levels and pain-related dis-
ability. It consists of three items for pain levels, four items for
temporomandibular function, and one item for the number
of days of pain. A 1-month version of the scale was used in the
present study. According to the results, five grades were deter-
mined: Grade 0 (no pain and disability), Grade I (low-inten-
sity pain and without disability), Grade II (high-intensity pain
and without disability), Grade III (moderately limiting), and
Grade IV (severely limiting)'.
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JFLS-8 assesses global limitations in chewing, verbal and
emotional expression, and jaw mobility. Each item consists of
a 10-point scale that is evaluated between “no restriction” and

“severe restriction”!®,

Data analysis

The Statistical Package for the Social Sciences statistical pro-
gram (IBM Corp., Armonk, NY, USA) version 21 was used
for data analysis. The distribution of the variables was ana-
lyzed by the histogram and the Shapiro-Wilk test. Descriptive
statistics were presented as the mean (standard deviation) for
continuous variables, the median (minimum-maximum) for
ordinal variables, and the frequency with percentage for cate-
gorical variables. For inter-group analysis, the chi-square test
for ordinal variables, the Mann-Whitney U test for nonpara-
metric variables, and the independent t-test for parametric
variables were used.

Sample size calculation

The G*Power program (G*Power version 3.1.9, Germany) was
used for the calculation of the sample size based on the change
in pain intensity. To achieve 0.<0.05 and $=80% based on the
VAS scores, as described by Poluha et al.’ it was determined
that at least 47 participants would be required for each group.
Assuming a 20% dropout rate, the study required a total of
120 participants to be included.

Table 1. Demographic characteristics of the participants.

DDwR+MPwR group (n=60)

Ethical approval

The study protocol was approved by the Local Ethical Board
(under number KAEK/2021.11.309) in accordance with the
Declaration of Helsinki. Verbal and oral consent was obtained
from all participants. The Clinicaltrials.gov ID number of the
present trial is NCT05187325.

RESULTS

A total of 120 participants diagnosed with DDwR with or with-
out MPwR who applied to the outpatient clinic were recruited
in the study according to the inclusion criteria.

The mean age of the population was 30.9%11.4 years. There
was no significant difference between the two groups in terms
of age, gender, or other demographic characteristics (Table 1).

The mean VAS of the participants was 3.1 (2.5) in the
DDwR+MPwR group and 1.6 (2.0) in the DDwR group. GCPS
v2.0 was categorized into five grades. In the DDwR+MPwR
group, 21.7% of the participants had no pain, 25% of them had
low-intensity pain, 30% had high-intensity pain, and 23.3%
had moderately limiting pain. In the DDwR group, 36.7% of
the participants had no pain, 38.3% of them had low-intensity
pain, 18.3% had high-intensity pain, and 6.7% had moder-
ately limiting pain. No participants had severely limiting pain
in either group. While 46.7% of the participants had awake
bruxism in the DDwR+MPwR group, this rate was 28.3%

DDwR group (n=60)

Age (years) [mean (SD)] 31.4(10.8) 30.4(11.9) 0.385
Gender
Female/male 46/14 45/15 0.673
Marital status [n (%)]
Married 21 (35%) 26 (43.3%) 0.705
Unmarried 39 (65%) 34 (56.7%)
Education [n (%)]
Primary school 27 (45%) 22 (36.7%) 0.278
High school 20 (33.3%) 22 (36.7%)
University 13(21.7%) 16 (26.6%)
Stress levels of the working environment [n (%)]
Not working 17 (28.3%) 22 (36.7%)
Less stressful 22 (36.7%) 21 (35%) 0.265
Moderate stressful 16 (26.7%) 15 (25%)
Very stressful 5(8.3%) 2 (3.3%)

MPwR: myofascial pain with referral; DDwR: disc displacement with reduction; SD: standard deviation.
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in the DDwR group. Upon comparison of the DDwR and The relationship between chronic painful conditions, mental
DDwR+MPwR groups, there were significant differences in disorders, and temporomandibular disorders has been discussed
terms of VAS (p<0.001), awake bruxism (p=0.038), and GCPS in the current literature!®*%. A cross-sectional study evaluat-
v2.0 (p=0.010) between the two groups (Table 2). ing the association between TMDs and participants’ disability

The mean score of JFLS-8 was 4.5 (1.6) in the DDwR+MPwR levels, using the GCPS v2.0, did not find a clinical correlation
group and 4.9 (1.8) in the DDwR group. According to the between them?. Similarly, DDwR has been linked to amplified

measurement of MMO, it was found to be 38.9 (9.6) mm in jaw disability®. In the current study, disability due to chronic
the DDwR+MPwR group and 40.3 (6.6) mm in the DDwR pain was found to be higher in participants with DDwR and
group. There was no statistical difference between both groups MPwR than DDwR alone. This could be attributed to the
in terms of MMO and JFLS-8 (Table 2). additive effect of pain from trigger points (TtPs), exacerbating
the pain caused by DDwR.
Individuals with disc displacement can be either asymptom-
DISCUSSION atic or experience pain, limited jaw movement, and/or joint
The present study investigated pain intensity, pain-related dis- sounds while opening and/or closing the mouth?. Nowak et al.,
ability, and functional limitation in individuals with DDwR suggested that mandibular movements might be constrained in
with and without MPwR in the masseter muscles. The results cases of myofascial pain in masticatory muscles”’. However, this
indicated that participants with both DDwR and MPWR in study found no correlation between the presence or absence of
the masseter muscle exhibited higher pain intensity, a higher MPwR and limitations of movement or functional restrictions
prevalence of awake bruxism, and increased pain-related dis- in the TM]. This might be related to limitations in mandibu-
ability compared to those with DDwR alone. lar movement due to joint disorders. In addition, functional
Pain-related TMDs have been established as a signif- limitations of the TM] could be linked to the chronic, long-
icant cause of hospital admissions>'’. The most common term outcomes of TMDs*.
cause of chronic musculoskeletal orofacial pain is TMD?*2!, It has been reported in the literature that myofascial pain
In this study, both DDwR and MPwR were sources of pain, in the masseter muscles is associated with parafunctional activ-
with DDwR accompanied by MPwR showing an elevation ities like bruxism?. A study investigating the impact of brux-
in pain intensity. Similarly, Poluha et al., reported that a ism on TMD based on DC/TMD criteria reported that awake
patient with DDwR had an increased chance of presenting bruxism is associated with muscle disorders and disc displace-
MPwR as well’. ment with the reduction subtypes of TMD'¢. According to the

Table 2. Comparison of both groups in terms of clinical symptoms, pain, and limitation of temporomandibular joint function.

95%Cl of the difference

DDwR group
(n=60)

DDwR+MPWR group
(n=60)

VAS (cm) [mean (SD)] 3.1(2.5) 1.6(2.0) <0.001* 0.649 3.348
GCPSv2.0[n (%)]
Grade 0: no pain 13 (21.7%) 22 (36.7%)
Grade I: low-intensity pain 15 (25%) 23(38.3%)
Grade II: high-intensity pain 18 (30%) 11(18.3%) 0.010* - -
Grade IlI: moderately limiting 14 (23.3%) 4(6.7%)
Grade IV: severely limiting - -
JFLS-8 [mean (SD)] 4.5(1.6) 4.9 (1.8) 0.241 -1.024 0.224
Bruxism [n (%)]
Yes 28 (46.7%) 17 (28.3%) 0.038* = =
No 32 (53.3%) 43(71.7%)
MMO (mm) [mean (SD)] 38.9(9.6) 40.3 (6.6) 0.512 -6.179 1.164

MPwR: myofascial pain with referral; DDwR: disc displacement with reduction; SD: standard deviation; VAS: visual analog scale; JFLS-8: Jaw Functional
Limitation Scale-8; GCPS v2.0: Graded Chronic Pain Scale version 2.0, Mann-Whitney U test, and chi-square test were used to assess the difference between
groups. *p<0.05 is considered statistically significant.
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current study results, awake bruxism was found to be more
common in the DDwR+MPwR group. This occurrence could
be attributed to increased activation of the masseter muscles
caused by awake bruxism.

Although MMO can vary by ethnicity, it ranges between 45
and 53 mm in healthy individuals’. According to previous stud-
ies, restricted mouth opening was defined as less than 40 mm?®-%°.
In this study, the mean value of the MMO was 39.6£8.2 mm,
and there was no significant difference between the two groups,.
which aligned with previous study results. Notably, the study did
not distinguish between active and latent TrPs within the masse-
ter muscles. However, according to Xu et al., central sensitization
can be induced by stimulation of latent TiPs*'. Also, Li et al.,
reported the presence of both nociceptive and non-nociceptive
pain sensitivity at latent TrPs*2. Considering the results of the
aforementioned studies, active or latent TrPs might have influ-
enced MMO and other pathological findings, excluding pain.

The strength of the study was to use the DC/TMD crite-
ria that are considered the gold standard for the evaluation of
TMD?. Furthermore, to the best of the our knowledge, this
study uniquely evaluated the additional contribution of MPwR
to DDwR. As such, it contributes valuable insights to the lit-
erature. Additionally, the study benefited from examinations
conducted by a single experienced TMD specialist, mitigating
subjective differences during participant evaluations.

Nonetheless, the study’s limitations include the diagnosis of
DDwR solely through physical examination, omitting the use of
imaging methods. Additionally, only possible awake bruxism was
evaluated, excluding sleep bruxism. While quantitative tests like
polysomnography or electromyography are recommended for a
definitive diagnosis of bruxism'***3. In this study, polysomno-
graphic evaluation was not performed. Possible awake bruxism
was investigated based on symptoms and a physical examina-
ton. Nevertheless, Lobezzo et al., reported that it would be sufhi-
cient to evaluate possible bruxism in studies with large samples?.
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Where it reads:

The study protocol was approved by the XXX Ethical Board (under number KAEK/2021.11.309) in accordance with the
Declaration of Helsinki.

It should read:

The study protocol was approved by the Local Ethical Board (under number KAEK/2021.11.309) in accordance with the
Declaration of Helsinki.
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