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Abstract


Fibromyalgia is a syndrome currently considered idiopathic and multifactorial rheumatic that causes an increase in muscle tension and is characterized by muscle pain and chronic fibrous tissues—widespread, fluctuating and migrating—associated with stiffness, asthenia, cognitive disorders, insomnia or sleep disorders, alterations in sensitivity to stimuli. In affected patients, there may be anxiety or depressive disorder development. The aim of this study is, with the help of an interdisciplinary team, to evaluate the correlations between this syndrome and oral health. A literature review was conducted, analyzing the most common scientific databases, more than 200 studies were obtained. Subsequently to the application of filters and revision by the authors, only 18 articles were considered eligible for this review. From the results, it is clear that the correlations between fibromyalgia and oral health mainly concern pain in the oro-maxillofacial district, especially in the temporomandibular joint. This certainly could help for faster diagnosis of the syndrome, which is currently difficult to identify.
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1. Introduction


1.1. Background


In the past, since 1800, fibromyalgia (FM) was already known but with many other names: in 1904, for example, the disease was called Fibrositis by William Richard Gowers. It occurs mainly in females in adulthood, although fibromyalgia is not uncommon in the pediatric age or during adolescence [1]. The prevalence of FM varies from 5 to 12%, depending on the population sampled. Females/males ratio is about 3:1 in studies that do not use tender points as a criterion. Major ethnic variations in prevalence have not been well documented. The prevalence of FM increases with age, rising in middle age (50–59 years) and then dropping off in the oldest age groups (80+ years). The average age of onset is between 30 and 50 years. The general population prevalence of FM in children and adolescents varies from 1.0% up to 6.2% [2]. Prevalence rates for FM in various conditions as temporomandibular (TM) disorders or TM pain and interstitial cystitis/painful bladder syndrome, endometriosis, chronic tension-type headache, chronic migraine headache, and chronic low back pain range from 20% to 65% [3]. Although not well known, it is indicated by recent statistics in second or third place among rheumatic diseases [4]. Its diagnosis and clinical features have long been controversial and its etiopathogenesis is still unknown [5,6,7,8]. This is not a mental disorder, although psychophysical stress and anxiety could affect it, and some specialists still see it as a diverse set of symptoms often treated as psychological, as they are partially similar to the physical effects of depressive disorder. In terms of history, important landmarks are the 1990 ACR (American College of Rheumatology) recognition of the condition as a chronic widespread pain condition involving trigger points (which set the stage for the next 20 years), the 2010/11 (then 2016) revisions to diagnosis which abandoned the trigger points and focused on the widespread pain and accompanying symptomology (and acknowledged comorbidities are common). ACR (American College of Rheumatology) classification carried out by Wolf et al. [2] in 1990, defined some criteria and symptoms about fibromyalgia syndrome. The symptoms in primary or secondary fibromyalgia were variable and different. Patients reported diffuse pain in different locations and different intensity. Among the characteristic symptoms were fatigue, difficulty in sleeping, morning stiffness. Some also reported paresthesia, headaches, and anxiety. There were also distinct modulating factors such as the quality of sleep or environmental humidity, which could influence musculoskeletal symptoms. The criteria for fibromyalgia were different and mainly related to the presence of tender points, the presence of 11 of 18 tender points was an accurate criterion for the primary or secondary-concomitant or combined diagnosis of fibromyalgia syndrome [2]. Today, a fibromyalgia syndrome diagnosis could be done according to AAPT ((ACTTION-APS) Addiction Clinical Trial Translations Innovations Opportunities and Networks–American Pain Society–Pain Taxonomy Criteria) [9]. This method provides an evidence-based diagnostic system for FM, but despite everything, there is not a specific test to diagnose this condition. The goal of the fibromyalgia Working Group was to apply the multidimensional diagnostic framework adopted by AAPT to FM and evaluate new approaches to the diagnosis of FM that might improve the recognition of FM in clinical practice. Briefly, in the AAPT taxonomy, there are five dimensions: dimension 1: core diagnostic criteria (Table 1); dimension 2: common features; dimension 3: common medical co-morbidities; dimension 4: neurobiological, psychosocial, and functional consequences; and dimension 5: putative neurobiological and psychosocial mechanisms, risk factors, and protective factors.



In dimension 3, they defined that FM is associated with many comorbidities that may be categorized as other somatic pain disorders, psychiatric conditions, sleep disorders, rheumatic diseases, and other conditions. It is commonly conjectured that many of these associations are a central sensitization result, but this mechanism could not explain all associations. Chronic fatigue syndrome is a condition that has considerable overlap with FM, with the predominance of pain an identifier of FM. Among the somatic pain conditions that associate with FM, some recognized are irritable bowel syndrome, chronic pelvic pain, and interstitial cystitis, chronic head and orofacial conditions such as temporomandibular disorder, otologic symptoms, chronic headaches, and migraine disorder [9,10].



Fibromyalgia frequently presents pain on the maxillary or mandibular district and in these cases, the symptomatology is confused with arthrosis or dysfunction of the temporomandibular joint. Central Sensitivity System (CSS) seems to be a useful paradigm and appropriate terminology for FMS and related conditions [11].




1.2. Objectives


The purpose of this review is to highlight all the possible correlations between fibromyalgia and oral health. An analysis of the literature was conducted to bring to light all these tests. Being able to identify pathology, difficult to diagnose as fibromyalgia, even starting from alterations in oral health, could be an advantage for clinicians.





2. Materials and Methods


2.1. Protocol and Registration


This systematic review of the literature was conducted based on the PRISMA (Transparent Reporting of Systematic Reviews and Meta-Analyses) statement. The PRISMA checklist for the conduct of the review, analysis, and editing of the manuscript was followed (Figure 1). Furthermore, the main question is in accordance with the PICO (Population/Intervention/Comparison/Outcome) study design. The systematic review was recorded in the international PROSPERO (International Prospective Register of Systematic Reviews) database with the following number 140,739 on 30 June 2019.




2.2. Eligibility Criteria


The obtained results from the research were filtered based on eligibility and exclusion criteria as follows:



Eligibility criteria:




	
Study conducted on humans



	
Studies containing information on fibromyalgia



	
Studies containing information on oral health








Exclusion criteria:




	
Studies older than 10 years



	
Animal studies



	
In vitro studies



	
Studies on patients suffering from other pathologies (besides fibromyalgia and oral alterations)



	
Studies not accessible (title or abstract)









2.3. Information Sources


The sources of information for data collection are represented by search engines in the medical/scientific field Pubmed, Embase, Elsevier, MDPI. In addition, a manual literature search was conducted on textbooks, without obtaining recent information (Figure 1).




2.4. Search


The search was conducted on search engines, according to the previous paragraph. It was conducted several times, making sure not to get errors due to software processing. The keywords used are the following: “fibromyalgia” AND “oral health” OR “TMJ” OR “temporomandibular” OR “teeth”. Search keywords have been chosen so as to limit the number of errors and increase the number of results. The main question is:




	
Have Fibromyalgia Syndrome-affected patients an increased risk for oral health?









2.5. Study Selection


The studies, once obtained with electronic search engine filters, were manually reviewed independently by two authors (L.F. and R.R.) to obtain the necessary information.




2.6. Data Collection Process


The authors conducted an independent review of the results, and after reading the titles and abstracts, they evaluated their eligibility to be included in the systematic review.




2.7. Data Items


The review was conducted in accordance with the PRISMA statement, and the main question was conducted in accordance with the PICO guidelines.




2.8. Risk of Bias in Individual Studies


The risk of bias has been evaluated thanks to ROBIS guidelines (Risk of Bias in Systematic Review) [12], according to the indications of Higgins et al. [13,14,15]. Data collection was carried out in order to limit the risk of bias. Furthermore, a table with the risk of individual bias of the results has been provided (Table 2).




2.9. Summary Measures


The main parameters taken into consideration concern oral health abnormalities related to fibromyalgia. In particular, as shown in the table in the next section and in the “study characteristics” section, the characteristics considered are:




	
Authors and Year—author and year of the study (in order of year, from the most recent)



	
Fibromyalgia—diagnosis confirmed or not



	
Oral Health:



	○

	
Bone tissue—bone anomalies




	○

	
Soft Tissue—anomalies on gums, mucous membranes, tongue, and muscles




	○

	
TMJ—temporomandibular joint anomalies







	
Statistic—statistical data on the findings



	
Sample and Methods—sample size and used methods or tests








Results: notes on the results of the study (Table 2, Table 3 and Table 4)




2.10. Synthesis of Results


According to PRISMA statement, a synthesis of results table has been provided. In this table (Table 2) Information about sample and methods are showed, there is also a column showing additional data regarding the topics covered by the manuscript examined (✔).





3. Results


3.1. Study Selection


Research on the different scientific electronic engines provided 245 results, no results were obtained from the search on textbooks in the field of oral medicine and fibromyalgia. After the application of a first search parameter (studies in the last 10 years), only 128 studies were considered. There were 97 human studies, of these after a full-text manual screening, only 18 studies were considered. These 18 papers were included in the systematic review (Table 3 and Table 4).




3.2. Study Characteristics


For each study, all oral health alterations in fibromyalgia patients were considered. These are expressed in the form of results in the next paragraph. The characteristics considered concerns the different fields of oral health.




3.3. Risk of bias Within Studies


According to PRISMA statement a risk of bias analysis has been conducted (Table 3).




3.4. Results of Individual Studies and Synthesis of Results


Results of individual studies, has been provided in Table 4, according to PRISMA statement.





4. Discussion


4.1. Summary of Evidence


A manual review of the articles has produced interesting results. The results are discussed below with the aim of explaining the main data (Table 4) and above all promoting the knowledge and correlations between FM and TMD. Furthermore, it could be deduced that FM has correlations not only with TMJ but also with the cranial cervical and mandibular skull district [34]. According to Velly et al. [16], there is a correlation between fibromyalgia, depression and TMJ disorders. According to them, fibromyalgia pain should have a central role and could be considered when evaluating a treatment for TMJ disorders [35]. Hoffmann et al. [17] evaluated comorbidities associated with TMJD. Fibromyalgia is one of these, and there are significant data about its correlation with TMJD. In a Karibe et al. [18] study, TMJ disfunction, myofascial pain, neuropathic pain and fibromyalgia were compared as pain intensity and difficulty in performing activities of daily living (ADL). According to Kindler et al. [19], some patients with central nervous system (CNS) alteration, show TMJD; fibromyalgia patients have this condition too. Alonso-Bianco et al. [20] compared differences in the prevalence and anatomical localization of active TrPs (tender points) in women with fibromyalgia or myofascial TMJD. For example, according to the authors, there are significant differences on the localization of TrPs between these pathologies: temporalis and masseter muscles are more active in TMJD than in fibromyalgia. These differences could help clinicians during an early diagnosis. Suma et al. [21] in their 2012 literature review showed how myofascial pain syndrome, chronic fatigue syndrome, and fibromyalgia “causes” [21] TMD and TMJ pain. TMJ pain could be caused by stress, infection, parafunctional habits, inflammation, or other factors like psychosocial conditions [36,37,38,39,40]. According to De Rossi et al. [22], fibromyalgia causes diffuse masticatory muscle pain and disorders, and they could be resolved using fibromyalgia drugs. There are different drugs that could be beneficial to masticatory muscle pain: SSRI, NSAID, SNRI, TCAs, muscle relaxants (Table 5). According to de Siqueira et al. [23], fibromyalgia affected patients show sensorial abnormalities, TMJ abnormalities, and pain. Cassisi et al. [24] proposed a flow chart for fibromyalgia, myofascial pain, chronic fatigue syndrome diagnosis. According to the authors, the starting point is represented by TMJ pain, TMJ only or TMJ and another. Subsequently, it is necessary to evaluate trauma, parafunctions, infections, trigger points or psychological aspects. Jin et al. [25] in their study proposed orofacial management of fibromyalgia patients. It includes accurate analysis of masticatory muscles and TMJ before proceeding with pharmacological therapies. According to Dahan et al. [26], TMD patients with FM experience more intense and prolonged pain than TMD patients without FM. According to Eisenlohr-Moul et al. [27], TMD and FM patients showed greater parasympathetic decline suggesting an autonomic stance that is supporting defensive than engagement. Furquim et al. [28] aimed at showing physio-pathologic mechanisms associated with TMD. TMD symptoms are managed by complex mechanisms influenced by the autonomic systems and depend on an individual’s adaptation. Gui et al. [29] showed how TMD and FM syndrome are not even coexisting but could have similar predisposing triggering factors. Cummiford et al. [30] evaluated the use of tDCS on FM patients as it could produce analgesia. This transcranial stimulation may produce analgesia on TMD too. Fujarra et al. [31] showed oro-facial symptoms of FM patients, evaluating joint and muscle disorders with associated pain. Robinson et al. [32] evaluated differences between TMD and CFS, CFS is a syndrome associated with hypersensitivity of the CNS, and it is a similar condition to FM. In a sample of this study, 50% of CFS patients with TMD reported fibromyalgia too. There is confirmed comorbidity between oro-facial pain and CFS. Losert-Bruggner et al. [33] evaluated the correlation between FM and craniocervical disorders and craniomandibular disorders. They evaluated pain through a pain index after a bite splint therapy (myocentric) and a neuromuscular relaxation method. Any improving symptoms were registered in a significant manner and authors say that these patients could take advantage by an interdisciplinary approach. Fibromyalgia therefore has clear correlations at the level of TMJ and oral health. In particular, as can be seen from the results, patients with TMD and FM show an increase in symptoms [41,42,43,44,45]. Fibromyalgia is diagnosed due to the exclusion of other pathologies and subsequent palpation of the tender points, although it is the patient’s overall symptomatic picture that leads to diagnosis. Mainly affected by pain are: all the districts of the spine, the shoulders, the pelvic girdle, arms, wrists, thighs [36,46,47,48,49,50,51,52,53,54,55,56]. Chronic pain, which often occurs at intervals, is associated with different symptoms, especially cognitive disorders, generally identified with the term fibro fog, mood and sleep disorders, as well as fatigue or chronic fatigue. The non-response to common painkillers, as well as the “migrant” character of the pains, are peculiar to fibromyalgia. The main manifestation is a sensation of pain, fatigue and temporary disturbances of cognitive functions, difficulty falling asleep or sleeping. A recent study has shown the presence of an alteration at the anatomical level: an excessive innervation in the hands, which concerns the nerves involved in regulation (opening and closing), caused by local arteriovenous shunts. Alterations of numerous neurotransmitters have been demonstrated and confirmed, reflecting the origin of fibromyalgia in the central nervous system, a species of serotonin. All drugs that have been shown to be effective act on the central nervous system. One of the effects of neurotransmitter dysfunction, and in particular of serotonin and noradrenaline, is the hyperactivity of the neurovegetative nervous system. Discussed, given the involvement of the CNS and not only of the peripheral nervous system, is the possible association—in the case of fibromyalgia that is characterized by acute pain—with peripheral small-fiber neuropathy. Small-fiber neuropathy has unknown causes; when it is not related to manifest diseases (lupus erythematosus, sarcoidosis, HIV or Lyme disease [54,57]) it can be linked to celiac disease [55], allergies, non-celiac gluten sensitivity. Fibromyalgia is not a psychiatric illness and anxiety problems make it worse. The risk of developing anxiety disorders is about five times higher than for non fibromyalgics.



There are several syndromes and diseases which, due to their characteristics, can be similar to fibromyalgia as symptoms, and which will be excluded, even though they may be concomitant; among them, there are mainly:



Sjögren syndrome, due to the low nuclear antibodies contained, multiple sclerosis, other systemic neurological syndromes, arthritis and arthrosis [37,39,58,59,60,61,62,63]. Due to the impossibility of formulating a diagnosis based on medical evidence, and especially considering the equivocal nature of fibromyalgia, there is no universally adopted therapy whose efficacy is scientifically proven, different drugs are used [59], such as non-steroidal anti-inflammatory drugs (NSAIDs), selective serotonin reuptake inhibitors (SSRIs), cannabinoids, and muscle relaxants. This syndrome is not a fatal disease. The causes are multiple and, in the same individual, a single triggering factor. On the one hand, there are psycho-social factors, such as behavior towards diseases, cognitive, and emotional aspects; on the other hand, biological factors, such as predisposition and individual susceptibility, as for other syndromes or alterations as irritable bowel syndrome; alterations of the motility of the digestive tract, sensitivity of the viscera, subjective perception of pain, bacterial flora and intestinal infections [64,65,66,67]. According to Table 4 and Table 5, some useful clinical evidence could be highlighted. First of all, fibromyalgia patients centrally generated pain plays an important role in TMJ pain and TMJ disorders, this could be clinical information for differential diagnosis, therefore, there are different trigger points between TMD and FM. Neuropathy and CNS hypersensitivity could play a role in TMD. As for therapy, it could be pharmacological, and some fibromyalgia used drugs, at the same time, reduce the TMD symptoms (Figure 2).




4.2. Limitation


The limitations of this study may be related to the sources, only articles from the most important scientific databases were evaluated, and the impact factors of the journals were also revised, ensuring the quality of the source. However, one limitation of this study is that of not having enough data in order to produce a univocal statistic of the results.





5. Conclusions


The results show an important correlation between fibromyalgia and alterations affecting the craniomaxillofacial and craniomandibular district. This once again demonstrates an important correlation between the temporomandibular joint and the vertebral column with all the systemic implications arising from it. Some FM symptoms could be useful for early diagnosis. Different studies assess the presence of pain in the area of the TMJ, often associated with abuse of analgesic drugs by patients. Furthermore, occlusal and TMJ-sensitive abnormalities or muscle disorders are reported. Patients also appear to respond well to therapy with direct transcranial stimulation, certainly, an interdisciplinary approach is needed. Fibromyalgia is a widespread pathology, difficult to diagnose, to be able to easily understand oral symptoms, the TMJ could be the first step towards early diagnosis. An important future clinical study could focus on all oral manifestations, from dental pain to those associated with the mucous membranes and, therefore, to the muscles and bones of the maxillofacial district.
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Figure 1. PRISMA (transparent reporting of systematic reviews and meta-analyses) Flow Diagram. The flow diagram depicts the flow of information through the different phases of a systematic review. It maps out the number of records identified, included and excluded, and the reasons for exclusions. 
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Figure 2. Fibromyalgia (FM) involved head-neck muscles. Henry Vandyke Carter (Public domain). 
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Table 1. AAPT Dimension 1 diagnostic criteria.
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	Dimension 1 Criteria





	Dimension 1: Core Diagnostic Criteria



	MSP defined as 6 or more pain sites from a total of 9 possible sites



	Moderate to severe sleep problems OR fatigue



	MSP plus fatigue or sleep problems must have been present for at least 3 months










 





Table 2. Synthesis of results (see Section 2.9).
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Authors and Year

	
Fibromyalgia

	
Oral Health

	
Statistic

	
Sample and Methods




	
Bone Tissue

	
Soft Tissue

	
TMJ






	
Velly et al., 2010 [16]

	
✔

	

	
✔

	
✔

	
Significant

	
485 patients–Graded Chronic Pain Scale (GCPS).




	
Hoffmann et al., 2011 [17]

	
✔

	

	

	
✔

	
p = 0.0001

	
1511 patients.




	
Karibe et al., 2011 [18]

	
✔

	

	

	
✔

	
p < 0.01

	
237 patients–Pain and Activity of Daily Living (ADL)




	
Kindler et al., 2011 [19]

	
✔

	

	

	
✔

	
Review

	
Review




	
Alonso-Bianco et al., 2012 [20]

	
✔

	

	
✔

	
✔

	
Significant

	
20 patients–Active trigger points (TrPs) localization




	
Suma et al., 2012 [21]

	
✔

	

	
✔

	
✔

	
Review

	
Review




	
De Rossi et al., 2013 [22]

	
✔

	

	
✔

	
✔

	
Review

	
Review




	
De Siqueira et al., 2013 [23]

	
✔

	
✔

	
✔

	
✔

	
Significant

	
116 patients–pain evaluation, orofacial characteristics, oral health, sensivity to muscular palpation.




	
Cassisi et al., 2014 [24]

	
✔

	

	
✔

	
✔

	
Review

	
Review




	
Jin et al., 2014 [25]

	
✔

	

	
✔

	
✔

	
Review

	
Review




	
Dahan et al., 2015 [26]

	
✔

	

	
✔

	
✔

	
Significant

	
224 patients–TMD comorbidities and which causes pain increase and duration




	
Eisenlohr-Moul et al., 2015 [27]

	
✔

	

	

	

	
Significant

	
43 patients–baseline assessment of respiratory sinus arrhythmia, parasympathetic assessment during a questionnaire period




	
Furquim et al., 2015 [28]

	
✔

	

	

	

	
Review

	
Review




	
Gui et al., 2015 [29]

	
✔

	

	

	

	
Review

	
Review




	
Cummiford et al., 2016 [30]

	
✔

	

	

	

	
Significant

	
12 patients-Pain-Transcranial direct current stimulation (tDCS) use




	
Fujarra et al., 2016 [31]

	
✔

	

	
✔

	
✔

	
Significant

	
53 patients–TMD diagnosis and Visual Analogue Scale (VAS)




	
Robinson et al., 2016 [32]

	
✔

	

	
✔

	
✔

	
Review

	
Review




	
Losert-Bruggner et al., 2018 [33]

	
✔

	

	
✔

	
✔

	
Significant

	
555 patients–Pain index–bite splint therapy and neuromuscular relaxation measures











 





Table 3. Risk of bias results table.
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Authors and Year

	
Risk of Bias




	
Low

	
Moderate

	
High

	
Unclear






	
Velly et al., 2010 [16]

	
✔

	

	

	




	
Hoffmann et al., 2011 [17]

	
✔

	

	

	




	
Karibe et al., 2011 [18]

	

	
✔

	

	




	
Kindler et al., 2011 [19]

	

	

	

	
✔




	
Alonso-Bianco et al., 2012 [20]

	

	
✔

	

	




	
Suma et al., 2012 [21]

	
✔

	

	

	




	
De Rossi et al., 2013 [22]

	
✔

	

	

	




	
De Siqueira et al., 2013 [23]

	

	
✔

	

	




	
Cassisi et al., 2014 [24]

	
✔

	

	

	




	
Jin et al., 2014 [25]

	
✔

	

	

	




	
Dahan et al., 2015 [26]

	

	
✔

	

	




	
Eisenlohr-Moul et al., 2015 [27]

	

	

	
✔

	




	
Furquim et al., 2015 [28]

	
✔

	

	

	




	
Gui et al., 2015 [29]

	
✔

	

	

	




	
Cummiford et al., 2016 [30]

	

	

	
✔

	




	
Fujarra et al., 2016 [31]

	

	
✔

	

	




	
Robinson et al., 2016 [32]

	

	

	

	
✔




	
Losert-Bruggner et al., 2018 [33]

	
✔

	

	

	











 





Table 4. Synthesis of results according to Section 2.9.






Table 4. Synthesis of results according to Section 2.9.





	Authors and Year
	Results





	Velly et al., 2010 [16]
	According to the authors, the risk associated with baseline fibromyalgia was moderate. Centrally generated pain plays a role in TMJ disorders (TMJD) and muscle pain.



	Hoffmann et al., 2011 [17]
	According to the authors, TMJD-affected individuals were on average 41 years old and predominantly female (90%). Patients reported moderate-to-severe intensity of pain. In this case-control comparison study, a higher frequency of depression, fatigue and fibromyalgia is correlated to TMJD. Fibromyalgia was a comorbid condition



	Karibe et al., 2011 [18]
	Fibromyalgia patients and Neuropathy patients significantly reported greater pain intensity in the TMJ area.



	Kindler et al., 2011 [19]
	Central nervous system alteration could reflect TMJD



	Alonso-Bianco et al., 2012 [20]
	TrPs were identified by palpation, and patients referred to pain in these areas. The number of active TrPs was significantly higher in TMD patients than in FMS ones. Women with FMS referred to pain in these areas more than those with TMD. Significant differences within the center of gravity coordinates of TrPs were found in TMD and FMS. There are different TrPs localization between myofascial temporomandibular disorders (TMD) and fibromyalgia patients.



	Suma et al., 2012 [21]
	According to the authors, in fibromyalgia patients, TMD and pain remain a recurring problem and they need a correct diagnosis and management to resolve this problem. Often therapies are dictated by the cause as inflammation, trauma, aging or parafunctional habits.



	De Rossi et al., 2013 [22]
	According to the authors, many medicaments used for fibromyalgia could be used for TMJD.



	De Siqueira et al., 2013 [23]
	Sensorial anomalies were observed in neuropathic or somatic pain patients, as in fibromyalgia patients. According to the authors, the majority of patients had pain upon craniofacial muscle palpation. Persistent idiopathic facial pain and temporomandibular disorders were associated with a low threshold for pain perception. (p < 0.002)



	Cassisi et al., 2014 [24]
	Pain in fibromyalgia or TMJD is caused by CNS hypersensitivity. Pharmacological and non-pharmacological therapies have been suggested for the treatment of these conditions.



	Jin et al., 2014 [25]
	Masticatory muscle pain and TMJ pain could be associated with fibromyalgia, despite the internal derangements of the TMJ.



	Dahan et al., 2015 [26]
	There was a positive association between the number of comorbidities present and TMD pain duration (p < 0.01), also the presence of migraine was positively associated. TMD and fibromyalgia are associated with an increase of TMJ pain intensity and duration.



	Eisenlohr-Moul et al., 2015 [27]
	TMD and fibromyalgia showed a higher parasympathetic decline during a psychosocial assessment.



	Furquim et al., 2015 [28]
	TMD is managed by complex mechanisms by the autonomic nervous systems as is fibromyalgia.



	Gui et al., 2015 [29]
	TMD and fibromyalgia (FM) are not merely coexisting conditions, but they have a series of similar characteristics and predisposing triggering factors.



	Cummiford et al., 2016 [30]
	Transcranial direct current stimulation (tDCS) may produce analgesia by altering thalamic connectivity while there may be a placebo response. Stronger baseline functional connectivity between M1-VL (left primary motor cortex- ventral lateral) thalamus, S1-anterior insula (primary somatosensory cortices), and VL thalamus-PAG (periaqueductal) predicted greater analgesia after sham and real tDCS. Sham treatment (compared with baseline) reduced FC between the VPL (ventral posterolateral) thalamus, S1, and the amygdala. Real tDCS (compared with sham treatment) reduced FC between the VL thalamus, medial prefrontal, and supplementary motor cortices. Interestingly, decreased FC between the VL/VPL thalamus and posterior insula, M1, and S1 correlated with reductions in clinical pain after both sham and active treatments.



	Fujarra et al., 2016 [31]
	All patients showed TMD and muscle disorders, with limited opening and TMJ disc displacement. According to the authors, Myofascial pain could be associated with mouth opening limitation (p = 0.038); right disc displacement with reduction (p = 0.012) and jaw stiffness (p = 0.004) were predominant in the facial pain group. Myofascial pain without mouth opening limitation (p = 0.038) and numbness/burning were more common in the facial or generalized pain sample group.



	Robinson et al., 2016 [32]
	Chronic painful TMD is a central sensitivity syndrome related to the hypersensitivity of the CNS. Similar conditions are Chronic Fatigue Syndrome (CFS) and FM.



	Losert-Bruggner et al., 2018 [33]
	Patients with cranio-cervical disfunctions and craniomandibular disorders benefit from interdisciplinary treatment. Using myocentric bite splint therapy and therapy with oral orthosis in combination with neuromuscular relaxation measures, an improvement of physical symptoms was seen in 84% of CMD-FMS patients, and improvement of the symptoms in the jaw was achieved in 77% of cases.










 





Table 5. Medications used for fibromyalgia that may be beneficial for masticatory muscle pain according to De Rossi et al. [22].
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	Drug Category
	Effect





	Tricyclic antidepressants (TCAs)
	Moderately helpful for pain, more side effects (xerostomia, fatigue)



	Serotonin-selective reuptake inhibitors
	Fewer side effects than TCAs, more effective for anxiety/depression than for pain



	Muscle relaxants
	Moderately helpful for local muscle pain, more side effects (xerostomia, sedation)



	Serotonin-norepinephrine reuptake inhibitors
	Moderately helpful for fibromyalgia-related pain, low-potency opioids, moderately helpful for fibromyalgia-related pain



	NSAIDs
	Helpful for acute inflammatory pain but not chronic muscle pain or fibromyalgia-related pain











© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).
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