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Abstract

Aim: To assess treatment efficacy in the management of orofacial 
myogenous conditions by a retrospective study of patients seen at an orofacial 
pain clinic.

Methods: A single researcher conducted a retrospective review of charts 
of patients assigned to the same provider, to identify those with myogenous 
disorders. The reviewed charts belonged to patients of the Orofacial Pain and 
Oral Medicine Center of the University of Southern California, seeing from June 
2018 to October 2019.

Results: A total of 129 charts included a myogenous disorder; the most 
common primary myogenous disorder was localized myalgia (58 cases, 45.0%). 
Arthralgia was the most common TMD concomitant condition (82.9%), followed 
by internal derangement (41.9%). Forty-six patients were given a home-based 
conservative physical care protocol; ten additional cases also received trigger 
point injections (lidocaine or mepivacaine) with pain assessed by verbal 
numerical rating scale (NRS), pre- and post-treatment follow-up within 24 
weeks. There was a significant overall pain improvement in NRS pain from 
pre- to post-treatment (p<0.001), though no difference was found between 
conservative treatment and trigger points in NRS pain (p=0.130). However, 
the rate of NRS unit improvement per week in the conservative treatment 
group was significantly greater than the trigger point group (p=0.036). These 
apparently contradictory results might be due to the small sample size of the 
trigger point injections group (n=10).

Conclusion: In this small sample size study, the addition of trigger point 
injections to conservative treatment provided inconclusive results, further 
studies are needed.

Introduction
The temporomandibular disorders (TMD) include a group of 

musculoskeletal and neuromuscular conditions that involve the 
temporomandibular joints (TMJ), the masticatory muscles, and 
all associated tissues1,2. In a general population epidemiological 
study with TMD conditions, a prevalence of 48% presented clinical 
features of muscle tenderness3.

The etiology of masticatory muscle pain disorders might 
include overuse of a normally perfused muscle, autonomic changes 
affecting vascular supply, and even behavioral alterations producing 
increased contraction4. To identify a tender muscle, digital palpation 
is usually performed, with a pressure of approximately 1.5 to 1.8 kg5, 
localizing tenderness or contraction in a muscle band6.

Myogenous chronic pain can be associated with other chronic 
conditions, such as cervicalgia, lumbalgia and temporomandibular 
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joint pain7. A proposed mechanism for this comorbidity 
is the convergence of nerve branches from upper 
cervical region into the spinal trigeminal nucleus8. Other 
mechanisms for comorbidities in painful conditions include 
changes at the level of the central nervous system such as 
the descending modulatory pathways, sleep disorders and 
psychological issues9. The research diagnostic criteria for 
TMD (DC/TMD) lists myalgia, myofascial pain, tendonitis, 
myositis, and spasm as subgroup categories of myogenous 
TMD pain10, and the International Classification of Orofacial 
Pain (ICOP) divides the muscle disorders in primary (acute 
and chronic) and secondary myofascial pain (tendonitis, 
myositis and muscle spasm)11. Patients with masticatory 
pain have reported more neck disability and regional 
muscle sensitivity12.

Myofascial pain is a condition characterized by the 
presence of trigger points, which are hyperirritable 
spots, usually within a taut band of skeletal muscle or in 
the muscle fascia13. For myofascial pain, the treatment 
protocol includes patient education, muscle stretching 
exercises, medications, and trigger point injections. There 
are several patient driven self-help groups for awareness 
and education, which host web sites and meetings. The 
extent to which a patient incorporates these self-directed 
treatments into their life will largely depend on the 
training they receive and the severity of their problem14. 
Current evidence supports the use of physical therapy 
for the treatment of muscular orofacial pain disorders. 
Stretching exercises have demonstrated to be a cost-
effective modality for painful conditions related with 
temporomandibular disorders15,16. The goal of the exercises 
is to decrease pain by increasing local blood circulation. 
One of the exercises frequently used to promote relaxation 
and to stretch the mandibular elevator muscles involves 
opening and closing the mouth, with the apex of the tongue 
positioned on the lingual surface of the maxillary incisors, 
pronouncing the letter “N” and keeping the tongue in this 
position. This protocol must be performed several times 
a day to be effective17,18. The management of myofascial 
pain also includes the identification and control of risk 
and perpetuating factors, such as posture, poor sleep, and 
behavioral issues19.

Regarding pharmacotherapy, the most frequently 
prescribed medications are analgesics, anti-
inflammatories, muscles relaxants and antidepressants20. If 
a pharmacological approach is selected, the mechanism of 
action of the drug and side effect profile must be carefully 
considered in order to maintain patient compliance and 
tolerability21.

The use of trigger point injections has been described as 
a suitable treatment modality, although not superior than a 
more conservative approach such as home-based exercise 
plan22. The rationale for the use of injections is to produce 

a mechanical disruption of the trigger point to provide the 
therapeutic effect. The analgesic effect of a trigger point 
injection might take more than two weeks to be evident23.

Several indicators might be used to evaluate efficacy 
of treatment, including improvement of function, reduced 
pain at palpation, and self-rating scales of pain intensity. 
The emergency medicine literature reports on plentiful 
pain scoring systems for assessment of pain. These scoring 
systems include the 100-mm Visual Analog Scale (VAS), 
the verbally administered Numeric Rating Scale (NRS), 
the Color Analog Scale (CAS), and the Verbal Rating Scale 
(VRS)24. Because of the strong correlation between verbally 
administered NRS, VAS, and CAS and the close inter-scale 
agreement, their interchangeable use in the evaluation of 
adult patients has been suggested25.

The objective of this retrospective study was to assess 
treatment efficacy for  myogenous disorders in the Orofacial 
Pain and Oral Medicine Center at Herman Ostrow School 
of Dentistry of USC. The hypothesis was that changes in 
the pain severity of myogenous disorders was associated 
with time and that a trigger point injection was effective to 
relieve myofascial pain.

Materials and Methods
The Strengthening the Reporting of Observational 

studies in Epidemiology (STROBE) guidelines were 
followed on this study.

Selection Criteria
This is a retrospective study conducted at the Orofacial 

Pain and Oral Medicine Center of the Herman Ostrow School 
of Dentistry of University of Southern California. The study 
followed IRB regulations from University of Southern 
California (IRB# UP-07-00416), with clinical data collected 
from charts of patients seen from June 2018 to October 2019. 
The data was stored in a secure computer with password-
protected access. To avoid bias, a single researcher reviewed 
all the charts of patients assigned to the same provider, 
to identify those with an International Classification 
of Diseases (ICD) code corresponding to a myogenous 
disorder in the assessment section of the chart, and created 
a de-identified database including demographics, chief 
complaint, diagnosis, procedure, additional TMD diagnosis, 
and numerical pain perception by patient’s report. If more 
than one diagnostic code was reported, up to four were 
included in the database, labelled as first, second, third or 
fourth diagnosis. Myalgia in masticatory or cervical muscles, 
myofascial pain, and trismus/spasm were considered as 
myogenous disorders and related conditions, identified 
by the ICD codes (ICD-10 code: M79.11, M79.12, M79.18, 
and R25.2, respectively). The provider was calibrated for 
masticatory muscle palpation following the protocol of the 
Orofacial Pain and Oral Medicine Center of Herman Ostrow 
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School of Dentistry of USC and the DC/TMD criteria, which 
includes muscle location, one finger palpation to the muscles 
in resting state, tenderness identification and assessment of 
referred pain by patient report. The palpation was done by 
a calibrated provider who was trained to perform palpation 
with 1.5-2kg.

Treatment
All patients with myogenous pain were treated by 

the same clinician, and given a home-based conservative 
physical care protocol, including avoidance of wide 
mouth opening and hard food, thermal therapy (either 
moist heat or ice packs), rest position of the jaw and jaw 
stretches with the tongue positioned in the anterior palate. 
Trigger point injection was prescribed when active or 
latent trigger points in the taut bands of masticatory and 
cervical muscles were identified and patient consented 
to the treatment. Prescribed medication or oral appliance 
(stabilization splint) were given if necessary. Other 
therapeutic modalities, such as peripheral stimulation 
were not included on this group of patients.

Outcome Assessment
The verbal numerical rating scale (NRS) was used to 

assess severity of pain on treatment date and follow-up 
response to therapy (patient education, home protocol, 
prescription or trigger point injection). The NRS unit 
was recorded in the appointment for treatment and in 
the immediate follow-up. If the injection was performed, 
additional information such as the NRS unit at the time 
of visit before and after the injection, the number of days 
between visits, injected muscle site, the type and the 
volume of anesthetics injected, and the course of treatment 
was investigated.

Data Analysis 
The patients were divided by the principal treatment 

into injection group and other conservative treatment 
group. The NRS units of “pre-treatment” at the day of 
principal treatment and “post-treatment” at the immediate 
visit within 24 weeks after treatment were analyzed.  
We calculated the rate of NRS unit improvement due to 
treatment, which is equivalent of the NRS unit reduction 
per week. Shapiro-Wilk normality tests were conducted 
for the NRS units, the number of weeks between the 
principal treatment and the immediate follow-up, and the 
rate of improvement. A correlation coefficient between the 
NRS unit and follow-up period was determined. Then, we 
applied a Wilcoxon matched-pair signed rank (2 samples) 
to compare NRS unit of pre-treatment with that of post-
treatment in overall cases. In addition, a Mann-Whitney’s 
U test was applied to compare the NRS unit and the 
improvement rate between groups.  Significant level was 
set at 0.05 (IBM SPSS Statistics version 25).

Results

Sample profile
A total of 167 records of patients with orofacial pain or 

dysfunction was obtained, of which 129 charts included 
myogenous disorders as diagnoses. Females were 80.6% of 
the 129 patients. Patients with pain as a chief complaint 
were 73.6% (Table 1). The distribution showed 16-25 and 
46-55 age groups more prevalent (20.2%) (Table 2).

When the differential diagnosis is considered, localized 
myalgia was included in 85.35% of the cases, being the 
first condition included in the assessment in 45% of the 
patients. Trismus or spasm was an uncommon diagnosis 
(3.9% of the cases) (Table 3). Other diagnosis are included 
in Table 4, and include  TMJ arthralgia (82.9%) and  internal 
derangement (41.9%).

There were no reported adverse side effects in any of the 
reviewed charts; however, there is no evidence of a specific 
system for patients to report adverse effects other than 
the follow up note. Among 129 patients with myogenous 
disorders, a non-steroidal anti-inflammatory drug (NSAID) 
was prescribed to 30 patients (23.3%) as part of the initial 
treatment, muscle relaxant to 9 patients (7.0%). The overall 
compliance with follow-up appointment was 53.4%, with 
69 patients not showing after treatment. When a trigger 

Chief Complaint Female Male n %
Pain 80 15 95 73.6
Temporomandibular joint sounds 12 4 16 12.4
Limited mandibular range of motion 7 3 10 7.8
Other 5 3 8 6.2
Total 104 25 129

Table 1: Distribution by chief complaint

Age range n %
Less than 16 18 14.0
16-25 26 20.2
26-35 20 15.5
36-45 12 9.3
46-55 26 20.2
56-65 14 10.9
66 or more 13 10.1

Table 2: Distribution by age range

First 
Diagnosis (n)

Second 
Diagnosis (n)

Third 
Diagnosis (n)

Fourth 
Diagnosis (n)

Myalgia 
(masticatory)

57 36 13 4

Myalgia
 (cervical)

1 29 20 4

Myofascial Pain 13 3 1 0
Trismus/Spasm 5 0 1 0

Table 3: Distribution by myogenous disorders and related conditions 
as first, second, third and fourth diagnosis
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point injection was performed, the no-show percentage 
was 28.6%.

Pain intensity improvement with treatment
A total of 56 charts of patients with myogenous disorders 

had NRS pain documentation of both pre-treatment and 
post-treatment within 24 weeks, including 10 cases where 
a trigger point injection was performed. As shown in Figure 

1, more than 80% of the patients was followed within 10 
weeks after the treatment; however, one patient did not 
show up within 24 weeks. All variables failed the normality 
test. The median and interquartile range of NRS pain were 
7  (range = 3) units for pre-treatment, and 5 (range =5) 
units for post-treatment, respectively. A Wilcoxon signed 
rank test revealed a significant pain improvement assessed 
by NRS, which was a significant decrease in the NRS pain 

ICD-10 Identified Diseases
Myogenous Disorders (n) Any  Myogenous 

DisordersMyalgia (masticatory) Myalgia (cervical) Myofascial Pain Trismus/Spasm
G43.009 Migraine without aura 2 1 0 0 2
G44.219 Tension type headache, Episodic 1 0 0 0 1
G44.229 Tension type headache, Chronic 1 1 0 0 1
G47.33 Obstructive sleep apnea 0 0 1 0 1
G47.63 Sleep related bruxism 5 3 0 0 5
G50.8 Trigeminal neuropathy 6 2 2 0 7

G50.9 Trigeminal nerve disorder, 
unspecified 1 0 0 0 1

H73.90 Tensor Tympani Syndrome 1 0 0 0 1
K14.6 Burning mouth syndrome 1 1 0 0 1
M06.80 Rheumatoid arthritis, TMJ 1 0 0 0 1
M19.90 Osteoarthritis, TMJ 11 5 3 0 14
M26.62 Arthralgia 94 48 11 5 107
M26.63 Articular disc disorder - locking 6 2 0 0 6
M26.69 Derangement of TMJ 46 22 6 1 54
M27.8 Condylar hyper/hypoplasia 1 0 0 0 1
M35.7 Joints' Hypermobility 1 0 0 0 1
M62.48 Contracture 1 0 0 0 1

M67.98 Unspecified disorder of synovi-
um and tendon 0 0 3 0 3

M79.11 Myalgia (masticatory) 53 1 4 56†

M79.12 Myalgia (cervical) 53 1 1 53†

M79.18 Myofascial Pain 1 1 0 1†

R25.2 Trismus/Spasm 4 1 0 4†

†: It represents the number of comorbidities of the listed myogenous disorder and any of the others.

Table 4: Myogenous disorders and related conditions

Figure 1: Distribution of number of weeks between treatment and immediate follow-up
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(pre – post), after treatment (p < 0.001). Although the NRS 
pain improvement after  treatment tended to decrease with 
the follow-up time in weeks, no significant correlation was 
found between NRS improvement and weeks (Spearman’s 
rho: -0.092, p=0.502, Kendall’s tau: -0.083, p=0.413) 
(Figure 2).

Trigger point injections
The trigger point injection was performed by the same 

calibrated clinical provider in 14 cases. Four of the patients 

did not show up after the injection treatment. Although 
most of the patients reported significant relief of pain 
immediately after the injection, only 3 cases improved the 
NRS unit at the time of follow-up, furthermore, 7 cases 
stayed about the same (Figure 3). Prior to the injection, 11 
patients complained that there was no obvious change in 
the pain severity (±1 NRS unit) since the preceding visit. 
The most frequent location of injection was the unilateral 
masseter muscle (10 cases, 71.4%), followed by the 
bilateral masseter muscle (2 cases), and the ipsilateral side 

Figure 2: Improvement in numerical rating scale unit for pain after treatment

Figure 3: Change in numerical rating scale unit for pain before and after trigger point injection within 6 months

Each plot represents each patient who received trigger point injection in masticatory muscles. All patients received trigger point injection 
at the time of “0.” One of the patients is not shown in this figure because of no visit within 24 weeks. Four of the patients did not show up 
after the injection treatment.
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of masseter and temporalis muscles (2 cases). The injection 
was performed using anesthetics of 1% or 2% lidocaine (12 
cases), or 3% mepivacaine (2 cases), and a post-procedure 
stretching exercise protocol was indicated to the patient. 
The amount of anesthetic ranged between 0.5 to 1.0 mL per 
injected site. No injection was prescribed at the first visit, 
and 11 patients received the injection at the second visit 
(78.6%). Second trigger point injection was prescribed for 
4 patients within 5-46 weeks due to continuous complaint, 
but no patient received three or more injections in the 
reviewed records.

Comparison of pain intensity improvement between 
trigger point injections and conservative treatment

There was no significant difference in the NRS 
pain improvement per week (pre – post) between the 
conservative treatment group and trigger point injection 
group (Mann-Whitney’s U test, p = 0.130) though the 
median NRS pain improved 2.5 units in the conservative 
treatment group (interquartile range = 4.00) compared to 
0 units in the injection group (interquartile range = 0.75). 
However, the rate of NRS unit improvement per week in 
the conservative treatment group was significantly greater 
than that in the injection group (Mann-Whitney’s U test, p 
= 0.036). The median rate of NRS unit improvement per 
week was -0.3 units in the conservative treatment group 
(interquartile range = 0.72) and 0 units in the injection 
group (interquartile range = 0.15). These apparently 
contradictory results might be due to the small sample size 
of the trigger point injections group (n=10).

Discussion
The data on this research showed that the most 

common myogenous disorder in the studied population 
was localized myalgia in the masticatory muscle, and that 
the response to a trigger point injection is not superior to a 
home-based conservative physical care protocol. The main 
limitations of the study were the limited number of cases, 
high non-show ratio, the difficulty to measure compliance 
with home-based therapy, and the lack of a standardized 
system to report adverse effects of the intervention. 
Masseter muscle pain has been frequently reported in 
patients with TMD26, and it might lead to a reorganization of 
the functional capabilities of mastication involving anterior 
temporalis as well27. Proposed mechanisms for myalgia 
include inflammation, tonic disorders28, and maladaptive 
behaviors29. Both masseter and temporalis muscles 
are closing muscles, involved in mastication and jaw 
movements, and have been related with TMD complains30. 
The most common associated conditions in the present 
study were arthralgia and internal derangement, all part 
of the TMD umbrella which includes pain in TMJ and 
masticatory muscles, articular noises, earache, headache, 
and limited jaw function. Cervical pain was not frequent as 

a primary disorder, and there are mixed results in published 
studies. Weber et al. (2012), studying a group of 71 women 
(19-35 years), concluded that the presence of TMD 
resulted in higher frequency of cervical pain31; however, 
Ries et al. (2014) failed to prove that relationship32. When 
the electromyographic activity of masticatory and cervical 
muscles was analyzed, there was evidence of muscle 
interactions of both groups, with an increased contraction 
of splenius capitis and upper trapezius during resisted 
jaw opening33. Our results indicated a close relationship 
between myalgia in masticatory muscle and that in cervical 
muscle among the myogenous disorders.

In cross-sectional and case-control studies, frequency 
of TMD was consistently greater in females than in males. 
Gender and sex distinction in pain sensitivity and analgesia 
have been explained by genetic, neurophysiologic, and 
psychosocial differences, with reports of women perceiving 
more pain34,35. Queme and Jankowski (2019) suggested 
that the gender differences are related with the mechanism 
of muscle pain in immune signaling, circuit activation, 
and higher order brain structures36. Sorge and Totsch 
(2017) also indicated the role of biological differences 
in the immune system as an explanation for the female 
predominance in chronic pain states37.

In adults, age-specific prevalence displays a higher 
incidence among people in their 40s, and lower in both 
younger and older age groups38. The demographics in our 
study were similar to the reported data, with more females 
affected and patients over 46 years of age; however, we did 
find that the group from 16 to 25 years of age presented 
myogenous disorders as well. Loster et al. (2017) reported 
that the prevalence of muscle disorders in a high school 
population (average 17.89 years old) was 13.1%39, and 
Christidies et al. (2019) reported that TMD in children and 
adolescents was a common occurrence40.

Regarding trigger point injection, our results indicated 
that trigger point injections with anesthetic could not 
always provide favorable response to pain reduction but 
could bring immediate pain relief. Similar results were 
shown by Roldan et al. (2020) that the mean NRS scores 
of 7.44 before injection of lidocaine combined with steroid 
was decreased to 1.76 immediately after injection but 
it resulted in 4.14 at 2-week follow-up41. In comparison 
between trigger point injection and conservative 
treatment, a randomized controlled trial by Lugo et al. 
(2016) reported that there were no differences between 
combined treatment of lidocaine injection and conservative 
physical therapy and the individual treatments42.  Trigger 
point injection is not necessarily performed to patients 
with myofascial pain, but we intended to relieve persistent 
muscle soreness and tightness by mechanical disruption of 
trigger point needling1. Our study patients who received 
trigger point injection were limited in number and suffering 
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prolonged pain, that is probably why the rate of NRS unit 
improvement in the injection group was not as good as 
that in the conservative treatment group. The efficacy of 
conservative therapy, including counseling and exercises, 
has been widely reported as a successful approach43. Moist 
heat applications, for example, have shown to produce relief 
of pain and decrease muscle tension44. In a study with 40 
patients with muscle tenderness to palpation, reassurance 
and education regarding jaw posture and relaxation of 
masticatory muscles, combined with physical therapy 
provided pain reduction and function improvement45.

Although the response to conservative treatment 
has been reported as successful for pain reduction and 
improvement on function46, one of the main limitations 
of the study is the substantial number of patients failed to 
show up to follow-up visits, either after initial consultation 
or posterior to a trigger point injection, situation which 
could compromise the prognosis of their condition. 
Published data on attendance to scheduled appointments 
shows that nonattendance is a frequent problem affecting 
the ambulatory medicine system47. It has been shown 
that a reminder system that includes automatic phone 
calls or text messages can increase patient attendance. An 
intervention focused on specific patient characteristics 
has been suggested to further increase the success rate 
of appointment reminders system48; however, the non-
attendance could be related with improvement of the 
condition. Alpert (2014) indicated that the most important 
factor for improving therapeutic adherence is patient’s 
understanding and education, and the developing of a 
trusting relationship between provider and patient49.

Regarding response to treatment of orofacial myogenous 
disorders, it is important to consider the possibility of 
a natural regression of the disease, and the difficulty to 
conclude that the provided relief is solely the result of 
an intervention. The placebo effect and the changes on 
patient’s situation are not considered on this discussion. 
The present study is applicable to the selected population, 
and more research is required to establish generalization 
of the findings.

Conclusions
In this small sample study, the addition of trigger point 

injections to conservative treatment provided inconclusive 
results, further studies are needed. The results of this study 
stress the importance to consider conservative treatment 
when dealing with orofacial myogenous disorders. More 
research is needed to clarify the role of any intervention, 
as well as to understand the high rate of non-attendance to 
follow up appointments.
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