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1  | INTRODUC TION

Temporomandibular disorders (TMDs) are a cluster of medical and 
dental conditions involving temporomandibular joints, masticatory 

musculature and the accompanying structures.1 Despite their high 
occurrence in population studies, the disorders are self- limiting, and 
only 3.6– 7.0% of patients with TMDs require treatment, with pain 
being the most common reason for seeking treatment.2- 5 Painful 
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Abstract
Background: Occlusion can be viewed as the most sensitive susceptor of the central 
nervous system in the oro- facial region. Its inalienable relationships to the temporo-
mandibular joint, the muscles, the stomatognathic system and even the central nerv-
ous system are self- evident. Almost all the dental treatments inevitably change the 
occlusion, potentially or actually, locally or extensively, and immediately or gradually.
Objective: The objective of this study was to present a narrative literature on oc-
clusal disharmony and chronic oro- facial pain.
Methods: Literature reviews focusing on clinical studies about the relationship be-
tween occlusal disharmony and myofascial oro- facial pain, and related preclinical 
studies about the animal models of, as well as the peripheral and central mechanisms 
underlying this condition related to, occlusal disharmony were used as starting point 
and guidelines to describe the topics mentioned. A search of the PubMed database 
was performed mainly with the following search terms: “occlusion,” “occlusal inter-
ference,” “occlusal disharmony,” “occlusal change,” “oro- facial pain” and “myofascial 
pain.”
Results: Relevant literature from the past 70 years until the present day was meticu-
lously studied. The literature review together with three related characteristic clinical 
cases revealed an intimate association between occlusal disharmony and chronic oro- 
facial pain, involving pathological changes, extending from the peripheral tissues to 
the central nervous system. The patients suffered from psychological distress, sleep 
disturbance and poor life quality.
Conclusion: Occlusal disharmony– related oro- facial pain is a clinical problem that de-
serves attention, although there are no universally accepted clinical protocols. The 
existing literature provides some constructive suggestions, but further research is 
needed.
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TMDs affect up to 10% of the general population and 45– 60% of pa-
tients with TMDs.6- 8 Among the different subtypes of painful TMDs, 
chronic and muscular subtypes most markedly affect patients’ quality 
of life and mental health. Chronic TMD, especially myofascial TMD, is 
even considered a functional pain syndrome, similar to fibromyalgia 
and chronic fatigue syndrome.8- 10 The tremendous impact of chronic 
painful TMDs led to their inclusion in the International Classification 
of Diseases (ICD- 11) of the World Health Organization.11

Chronic oro- facial pain is associated with extreme discomfort and 
economic burden and must be given sufficient attention. In the first 
edition of the International Classification of Orofacial Pain (ICOP) 
published in 2020 by the International Association for the Study of 
Pain (IASP), there was a major focus on chronic oro- facial pain.12 The 
ICOP is a comprehensive classification of oro- facial pain, in which 
chronic primary myofascial pain was first proposed as a diagnosis. 
Chronic primary myofascial pain is an important supplement to the 
muscular oro- facial pain and defined as ‘mild to moderate levels of 
deep aching or pressing pain in the masticatory muscles, occurring 
episodically or unremittingly, often associated with chewing and/or 
yawning, etc., and with onset more than three months ago’. It is often 
associated with psychosocial distress. Similar symptoms were previ-
ously termed as ‘persistent oro- facial muscle pain’, ‘chronic mastica-
tory myofascial pain’ or ‘chronic myalgia’.13,14

In nearly 100 years of research on TMD, the viewpoint about 
the underlying aetiology has transformed from mechanically based 
theories to a biopsychosocial model. The role of occlusion in the 
pathogenesis of TMD has changed from a causative factor to a con-
tributing factor. Occlusion has been defined as the ‘static relation-
ship between the incising or masticating surfaces of the maxillary 
or mandibular teeth or tooth analogs’.15 Occlusal change induced 
by tooth loss, periodontal disease, and various dental practices in-
cluding filling, prosthodontic treatment and orthodontics can cause 
occlusal disharmony, which is defined as ‘a phenomenon in which 
contacts of opposing occlusal surfaces are not in harmony with 
other tooth contacts and/or the anatomic and physiologic compo-
nents of the craniomandibular complex’.

1.1 | Occlusion disharmony intimately associated 
with chronic myofascial oro- facial pain

The relationship between occlusion and TMD has long been a contro-
versial topic. During the 1930s and 1940s, the aetiology of TMD was 
mainly understood as a mechanical/occlusal problem. Later, the aetiol-
ogy of TMD was revised from the viewpoint of mechanics to a biopsy-
chosocial model.16 Furthermore, the relationship between occlusion 
and TMD has gained extensive attention. Despite abundant epidemio-
logical and experimental human studies, no definite causal relationship 
has been established between occlusion and TMDs.17- 19 However, clini-
cal observations have led some dentists to agree that there is an impor-
tant relationship between occlusal features and TMDs. Why do some 
patients experience long- lasting pain and discomfort after occlusal 
changes? Why does occlusal treatment relieve some TMD symptoms?

Among the findings of the many studies reported thus far, some 
deserve extra attention. Randomised controlled trials have shown 
that participants with and without a history of TMDs showed dif-
ferent adaptations to artificial interferences. Those with a history 
of TMD and true interferences reported more severe symptoms 
and clinical signs compared to those reported by patients without 
TMD history and placebo interferences.20,21 Moreover, one case- 
control study compared 222 controls with 196 patients with TMDs, 
which were divided into different diagnostic subgroups. The study 
reported that selective occlusal variables appeared to be associated 
with some specific TMD subtypes.22 We believe it is crucial to clar-
ify the concept when discussing the relationship between occlusion 
and TMDs. Regarding ‘occlusion’, it is necessary to clarify the spe-
cific subtype, that is whether it is malocclusion, naturally occlusal 
interference, abrupt occlusal change, posterior occluding teeth loss 
or artificial occlusal interference.

There has been an abundant clinical focus on the relationship be-
tween acute occlusal disharmony and TMDs. Acute occlusal dishar-
mony (including that related to dental treatment) can be considered 
an initial contributing factor to TMDs. In a study conducted in 230 
patients with TMDs, 7% of the patients attributed the onset of their 
symptoms to dental treatment (orthodontic and other dental proce-
dures), which was identified as the second most common cause.23 In 
one of our earlier studies, we consecutively studied 12 patients with 
chronic masticatory muscle pain, of whom 10 reported symptoms 
related to acute occlusal changes.24 In a recent study in 131 patients 
with perceived dental- related causes of TMDs, 27.5% specifically re-
ported prior dental treatment as the cause of TMDs. What is more 
noteworthy is that in 67.3% of the cases, the TMDs were myogenic.25 
Perceptions of illness have been shown to be markedly associated 
with outcomes in a range of acute and chronic diseases.26 The rec-
ognition that dental treatments could be the cause of patients’ TMD 
symptoms, according to patients’ beliefs, is a newly emerging issue.

1.2 | Clinical characteristics of occlusal disharmony– 
related oro- facial pain: Three representative cases

Clinical treatment strategies should be customised for occlusion- 
related oro- facial pain based on patients’ symptoms and system-
atic evaluations. Table 1 and Figures 1- 3 show three cases in which 
dental treatments resulted in occlusion disharmony, which in turn 
induced oro- facial pain. In case A, oro- facial pain was caused by 
stimulation of nociceptors due to potential or actual damage in the 
periodontium, muscle or TMJ.27,28 The pain was localised to the in-
jured area, and the pain experience was perceptually proportional to 
the amount of the incoming peripheral nociceptive input.29 Case A 
can be categorised as a peripheral nociceptive mechanism, which is 
clinically manageable and has a good prognosis. The symptoms are 
generally reversible.30,31 In contrast, oro- facial pain in case B was not 
merely generated and maintained by a peripheral nociceptive drive, 
but could also be attributable to changes in the central nervous sys-
tem. A complete mismatch between occlusal factors and perceived 
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TA B L E  1   Cases of occlusal- related oro- facial pain

Chief complaint and history Sign and symptoms Treatments

Case A
Prognosis:good

A 38- year- old man with no history of systemic medical 
problems. His main complaint was that he could not bite 
his teeth together after a #46 crown restoration. He also 
complained of mild bilateral pain in the masseters for a 
month. His crown had been adjusted by another dentist 
three times, but the open bite became progressively 
worse. Occlusal splint therapy and equilibrations were 
conducted. The occlusion was restored to its former 
position, and the #46 crown was renewed.

Figure 1A- D Clinical photographs of the patient at his first 
visit. An open bite was detected, and merely, contacts 
of #17-  #47, #27-  #37 existed. Figure 1E- H Clinical 
photographs of the patient after splint therapy and 
#46 crown restoration. The intercuspal occlusion was 
rehabilitated.

• Localised pain in TMJ or the 
masticatory muscle

• Tender on palpation
• Acute occlusal disharmony

• NSAID
• Physical therapy
• Occlusal splint
• Occlusal equilibration
• Prosthodontic 

treatment

Case B
Prognosis:bad

A 40- year- old woman with no history of systemic 
medical problems. She had her anterior teeth restored 
by crowns due to aesthetic problems 3 years ago. She 
felt discomfortable in her TMJ and muscles after the 
treatments. Since then, the crowns have been removed 
and redone several times, but the symptoms sustained. 
Her dentist conducted occlusal adjustments on her 
posterior teeth, which caused an ultima disaster for her. 
Now, her main complaints were widespread moderate- 
to- severe pain in her face and neck, accompanied by a 
numb sensation in the oro- facial region. She experienced 
severe sleep disturbance and psychological distress. She 
was frustrated with her disease and claimed that her 
daily life was disrupted after the fixed restorations were 
inserted into her mouth. We conducted occlusal splint 
therapy on her, but it only showed a temporary relief. 
The combination of occlusal splint and acupuncture 
treatment had a relatively good effect on her. The 
sleep disturbances and pain improved significantly, but 
symptoms were recurrent.

Figure 2A Photograph provided by the patient showed 
her anterior teeth before prosthodontic treatment. 
Figure 2B- F Clinical photographs of the patient at her 
first visit, and Figure 2E, F shows the occluding contacts.

• Regional or diffused pain, 
widespread hyperalgesia

• High somatic awareness or 
hypervigilance

• Psychological distress
• Chronic occlusal disharmony
• Experience of multiple failed 

treatments

• Pregabalin, 
gabapentin, tricyclics

• Psychiatric treatment
• Cognitive 

behavioural therapy
• Pain coping skills
• Acupuncture 

treatment
• Occlusal splint

Case C
Prognosis:poor

A 53- year- old woman with a 2- year history of problems 
that began after orthodontic treatment. She reported 
that her teeth kept moving every minute and she could 
not find a comfortable position for her mandible. She 
complained of widespread oro- facial pain, with trouble 
in breathing, swallowing and sleeping. These symptoms 
have seriously affected her normal life. She believed 
that the ‘bite change’ was the cause of all her ongoing 
problems. She had consulted several orthodontic 
specialists, prosthodontic specialists and TMD specialists 
in the past 2 years. She had received psychiatric and 
occlusal splint treatments; however, her symptoms are 
getting worse.

Figure 3A- C Photographs provided by the patient before 
her orthodontics treatment. Crossbites of #12-  #42 #43, 
#14-  #44 #45 were existed. Figure 3 Clinical photographs 
of the patient at her first visit.

• Persistent complaint of bite 
discomfort with no matched 
occlusal discrepancy

• A long history of unsuccessful 
dental treatments

• Severe psychological distress
• Poor compliance with dentists
• OD is highly suspected

• Divergent 
management 
approaches

• Dental or irreversible 
occlusal treatment 
should be avoided

Abbreviations: NSAID, non- steroidal anti- inflammatory drug; OD, occlusal dysesthesia; TMD, temporomandibular disorders; TMJ, 
temporomandibular joint.
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pain is observed in centralised pain, which is challenging to treat and 
has a substantial negative impact on patients, including emotional 
disturbance, sleep impairment, and a disaster of daily life.29

Sometimes, occlusal changes can also cause very rare conditions, 
such as occlusal dysesthesia (OD) or phantom bite syndrome, as in case 
C. OD refers to a persistent complaint of an uncomfortable bite sensa-
tion with no obvious occlusal discrepancy. It is a rare condition and usually 
associated with emotional distress and triggered by dental treatments. 
The main complaint of OD patients is ‘the bite is off’ accompanied by a 
long history of an uncomfortable bite position and unsuccessful dental 
treatment.32- 34 OD is often noted as a comorbidity with TMDs, especially 
myofascial oro- facial pain related to occlusal alteration.35- 37 The diagnosis 
and management of OD remain a major challenge for dental practitioners. 
Besides, the differential diagnosis of OD and TMDs is also important be-
cause the managements for the two conditions differ entirely.

1.3 | Animal models of myofascial oro- facial pain

Preclinical research is an important way to understand the mecha-
nism of a disease and explore therapeutic methods. The study of 
pain relies extensively on animal models to assess the sensory as-
pects, understand the pathophysiology and design novel drugs and 
therapies. Several models have been developed and reported in the 
literature to study the various features of myofascial oro- facial pain.

1.3.1 | Inflammatory muscle pain model

Injection of chemical irritants into the masticatory muscles of ani-
mals could induce allodynia/hyperalgesia for varying durations. The 
common algesics include complete Freund's adjuvant (CFA), mustard 

oil, acidic saline, and glutamate.38- 40 Models such as those involv-
ing the use of CFA evoke a massive inflammatory response with tis-
sue erosion that does not correspond to known muscle pathologies. 
Injection of chemical irritants into muscle simulates myofascial oro- 
facial pain attributes to myositis according to the ICOP.

1.3.2 | Eccentric muscle contraction

The masseter muscle is rapidly stretched or electrically stimulated 
during forced lengthening to produce eccentric muscle contrac-
tions. Mechanical hyperalgesia is detected in the muscle for hours 
to days, depending on the number of eccentric contraction bouts.41 
This model simulates myofascial oro- facial pain attributed to muscle 
spasm according to the ICOP.

1.3.3 | Ligation of the tendon of the masseter muscle

Unilateral ligation of the tendon of the anterior superficial part of 
the rat masseter muscle yields long- lasting and constant mechanical 
hypersensitivity of myogenic origin. Mechanical sensitivity is signifi-
cantly reduced and maintained throughout the eight- week observa-
tion period, suggesting the presence of mechanical hyperalgesia/
allodynia.42 This model simulates the myofascial oro- facial pain at-
tributable to tendonitis according to ICOP.

1.3.4 | Experimental tooth movement model

Experimental tooth movement (ETM) models are caused by arti-
ficial movement of teeth in animals and then induce the occlusal 

F I G U R E  1   Clinical photographs of 
case A

(A)

(B) (C) (D)

(E) (F) (G)

(H)
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disharmony. The ETM is usually induced by inserting a piece of 
elastic band between the left upper first and second molars of 
rats, with the aim to move the first molar mesially.43,44 A signifi-
cant reduction in pressure pain threshold can be observed in the 
ETM group from 4 to 13 days after the application of tooth move-
ment.43 This model simulates the primary myofascial oro- facial 
pain according to ICOP.

1.3.5 | Unilateral anterior crossbite model

Occlusal disharmony can also be led by unilateral anterior cross-
bite (UAC) animal model. Metal tubes are bonded to maxillary and 
mandibular incisors on ipsilateral side, by which an anterior teeth 
crossbite will be induced.45,46 Masseter's atrophy and TMJ cata-
bolic degradative changes accompanied by short- term mechanical 

hyperalgesia in masticatory muscles are observed in this model.45,47 
This model simulates the acute primary myofascial oro- facial pain 
according to ICOP.

1.3.6 | Experimental model of occlusal interference

The bite- raising model was first used to study periodontal diseases 
approximately 90 years ago.48 Many appliances such as pins, filling 
materials, or orthodontic wires are bonded on the tooth to induce 
occlusion changes.49,50 Some studies have shown that hyperalgesia 
occurs in rats after 1-  to 2- mm occlusal raising.51,52 However, the 
design of the bite raise in early experiments was quite different from 
the actual clinical conditions. Clinically, there is no possibility that 
patients can tolerate such a severe occlusal change. Moreover, no 
previous studies have measured hyperalgesia in masticatory muscle. 

F I G U R E  2   Clinical photographs of 
case B

(A)

(B) (C)

(E) (F)

(D)

F I G U R E  3   Clinical photographs of 
case C

(A) (B) (C)

(D) (E) (F)

(G) (H)
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We have previously established a rodent model of masticatory mus-
cle hyperalgesia induced by experimental occlusal interference (EOI) 
by cementing a metal crown on rats’ first molars. We demonstrate 
that EOI induced long- term and bilateral hyperalgesia in masticatory 
muscle, which was proven by both spontaneous and evoked pain be-
havioural tests. The EOI- induced mechanical hyperalgesia persists 
for 4 weeks, starting on day 1, peaking from day 5 to 7 and lasting 
until day 28 of the experiment. The hyperalgesia on the contralat-
eral side tends to be greater than that on the ipsilateral side, but 
no significant differences were detected.53 The EOI model simulates 
chronic primary myofascial oro- facial pain according to ICOP. It is an 
animal model quite similar to the clinical situation, with the following 
characteristics.

Stimulus quantifiable
Bonding crowns of different thicknesses can be used to adjust the 
intensity of the stimulus. Crowns with thickness from 0.2 to 0.6 mm, 
representing different severities of occlusal interference, were ad-
ministered in our previous studies. For sham controls, bands that 
do not interfere with occlusion are bonded to simulate sensory 
change. The occlusal interference groups with 0.4-  and 0.6- mm 
crowns showed more significant mechanical hyperalgesia than the 
group with 0.2- mm crowns. However, no significant difference was 
present between the groups with 0.4-  and 0.6- mm crowns. The 
stimulus- response effects reported here suggest that occlusal in-
terference could be an essential factor causing chronic masticatory 
muscle pain.53

Stimulus reversible
The crown cemented to the tooth can be easily removed at any 
time point, making it possible to study mechanisms in different pain 
states. We removed crowns at different time points after EOI and 
obtained some meaningful findings. The hyperalgesia became irre-
versible after 6 days or longer following EOI placement but could be 
reversed if the EOI was removed within 6 days of placement.30,53,54

Submodels
According to the behavioural results obtained with the EOI model 
and the removal of EOI model, the hyperalgesia can be divided into 
three stages: an initial stage (post- operative days 0– 6) when EOI- 
induced hyperalgesia becomes established (this stage is reversible); 
a chronification stage (post- operative days 7– 8) when hyperalgesia 
transitions from acute to chronic; and a maintenance stage (post- 
operative days 9 and beyond) when hyperalgesia becomes sustained 
and irreversible. Removal of the EOI in the initial stage results in the 
reversal of oro- facial hyperalgesia, whereas EOI removal during or 
after the chronification stage is associated with persistent hyperal-
gesia.55,56 Therefore, PEOI (persistent EOI) and REOI (EOI removed 
on any post- operative day) submodels were established for further 
exploration of the mechanism. In our recent study, the PEOI, REOI3d 
and REOI8d models were used to study the mechanisms in different 
hyperalgesia stages.

1.4 | Peripheral and central mechanism of the 
EOI model

1.4.1 | The muscular mechanism in the EOI model

The EOI- induced myofascial oro- facial pain shows features that 
mimic some characteristics of human chronic primary myofascial 
pain, which is characterised by pain and tenderness to palpation 
of the masticatory muscles. One previous study showed that the 
mechanical nociceptive thresholds measured with larger probes 
reflect the nociceptive threshold of deep tissues, possibly muscle, 
while smaller- diameter probes reflect nociceptive thresholds for 
the skin.57 The method for evaluation of the mechanical nociceptive 
threshold of muscle nociceptors in the oro- facial region of rats was 
first described by us for EOI experiments, allowing transmission of 
pressure onto the masticatory muscles, thereby avoiding skin stim-
ulation and cutaneous pain as elicited by previous sharp von Frey 
filaments.53

In comparison with the much lower behavioural thresholds 
evoked by mechanical stimulation of facial cutaneous receptors that 
were reported with other oro- facial pain models, the range of high 
mechanical thresholds for evoking the withdrawal behaviour in EOI 
research is consistent with the activation of receptors in deep tis-
sues such as the masseter.58,59 Thus, it seems likely that activation of 
masseter muscle receptors at least contributed to the sensory input 
evoking the behaviour.

In some early studies, partial histological changes were observed 
in the masticatory muscles of unilateral bite- raised rats, such as ex-
tension of connective tissue, appearance of inflammatory cells in the 
muscle fibres, existence of muscle fibres with central nuclei and de-
generative atrophy of myofibres.49,50 In our EOI model, PGP9.5 and 
substance P expressions transiently increased after occlusal alter-
ation, but muscle fibre damage or inflammation was not observed.60 
Moreover, the levels of energy metabolites such as adenosine tri-
phosphate (ATP), inosine monophosphate, phosphocreatine and cre-
atine in masseters are transiently changed after EOI.28 Trauma has 
been recognised as a cause of chronic myofascial pain. Therefore, 
microtrauma related to dental treatment can also be an important 
factor.61,62 The muscle microtrauma produced by EOI can induce 
changes in energy metabolites. The involvements of the metabolites 
in sensitisation of muscle nociceptive afferents might underlie the 
muscular mechanisms of myofascial pain.63,64

1.4.2 | Trigeminal ganglion (TG) mechanism in the 
EOI model

EOIs can induce expression changes of ion channels and recep-
tors in TG. An early study reports that occlusal trauma upregulates 
PN3 mRNA and NaN mRNA expression.65 The gene expression and 
protein levels of TRPV1 and ASIC3 in bilateral TGs were also up-
regulated after EOI. The proportion of ASIC3- positive neurons in 
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the masseter muscle afferent neurons increased after EOI, but the 
proportion of TRPV1- positive neurons did not increase. TRPV1 and 
ASIC3 are expressed by more small- sized and small-  to medium- sized 
masseter afferents. These changes peaked on day 7 and then re-
verted to their original status within 10 days after EOI. Intramuscular 
injection of the TRPV1 antagonist AMG- 9810 partially reversed the 
mechanical hyperalgesia of the masseter muscle, while no improve-
ment was observed with the ASIC3 antagonist APETX2. AMG- 9810 
combined with APETX2 showed better efficacy than AMG- 9810 
alone.27

1.4.3 | Medulla dorsal horn mechanism in the 
EOI model

In addition to the peripheral sensitisation processes of TG, higher 
brain regions such as medulla dorsal horn (MDH), the processing 
centre of oro- facial signals was intensely studied. Dong et al. showed 
that both PPTA and c- fos mRNA expressions are elevated in dog's 
MDH after traumatic occlusion.66 Our findings suggest that central 
mechanisms, including sensitisation of trigeminal nociceptive neu-
rons and glial processes involving mitogen- activated protein kinases 
(MAPKs), play significant roles in producing EOI- induced oro- facial 
pain. Central sensitisation of functionally identified MDH nocicep-
tive neurons following EOI was documented by extracellular elec-
trophysiological recordings. Astrocytes and microglia also showed 
activation up to 14 days after EOI. Prolonged upregulation of 
p38 MAPK and extracellular signal- regulated kinase (ERK) was also 
noted in MDH, in both neurons and glial cells at time points when 
rats showed peak mechanical facial hypersensitivity. Intrathecal 
administration of p38 MAPK and ERK inhibitors to the medulla 
significantly inhibited EOI- induced hypersensitivity, and the latter 
produced an even stronger effect on hypersensitivity and neuronal 
sensitisation.67

1.4.4 | Anterior cingulate cortex (ACC) mechanism 
in the EOI model

Chronic pain inevitably involves changes in the higher centres, 
and many studies have confirmed the role of ACC in this process. 
The pathological changes in the lower level nuclei of the trigemi-
nal system amplify nociceptive inputs, project ascendingly and 
further induce plasticity in the higher brain regions. The essen-
tial mechanisms account for long- term sustained behavioural 
sensitivity. Increased medial thalamus (MT) stimulation steadily 
elicited gradually enhanced local field potential (LTP) amplitudes 
in the ACC of control and EOI rats. Rats that received EOI for 
14 and 21 d exhibited dramatically enhanced LFP in the ACC 
in response to MT stimulation, in comparison with control rats 
and rats that received EOI for 7 d. The results suggest that MT- 
ACC synaptic transmission was potentiated since 14 d after EOI 
application.68

1.4.5 | Descending modulation in the EOI model

The RVM neuronal changes exhibited in the spontaneous or evoked ac-
tivity suggest that adaptive neuroplasticity expressed in ON and OFF 
cells contributed to the chronification, maintenance and reversal of 
oro- facial hyperalgesia in the EOI model. EOI induced time- dependent 
oro- facial mechanical hyperalgesia, and EOI removal in the initial stage 
but not in the chronification stage can reverse the hyperalgesia in male 
rats. These may be modulated by adaptive changes in descending in-
hibitory and facilitatory influences from the RVM. Moreover, activa-
tion of astrocytes in the RVM was observed in the maintenance of 
oro- facial hyperalgesia following EOI removal in the later stage, likely 
by promoting descending facilitation from the RVM.69,70

1.4.6 | The psychological state and the EOI model

Tang et al. used this model to study the psychological state of rats. 
They found that EOI could lead to an increase in serum corticos-
terone concentration and behavioural changes in rats, suggesting 
a state of anxiety. Meanwhile, chronic stress combined with EOI 
could aggravate anxiety. They also detected significant changes in 
5- HT and 5- HT2A receptor expressions in the prefrontal cortex, hip-
pocampal CA1 and dentate gyrus areas, which implied that EOI could 
induce anxiety through the central pathway via the 5- HT system.71

2  | CONCLUSIONS

In conclusion, this review aimed to summarise the relationship be-
tween occlusal disharmony and oro- facial pain from observations in 
clinical settings to animal studies. Occlusal disharmony can lead to 
pathological changes, extending from the peripheral tissues to the 
central nervous system. Occlusal disharmony- related myofascial 
oro- facial pain is closely related to dental treatment and can seri-
ously affect patients’ quality of life. When a patient complains of 
occlusal problems after dental treatment, it is important to pay more 
attention to it than to merely make the patient adapt to the abnor-
mality. In the peripheral nociceptive stage, most of the pathologi-
cal changes are reversible. The disease becomes difficult to manage 
when it becomes centralised. The peripheral and central mecha-
nisms, the relationship between occlusal disharmony and psycho-
logical disorders, and the clinical treatment require special attention 
and in- depth studies.
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