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1. Abstract

Objective: The issue of eye pain in patients with
temporomandibular disorders (TMD) had not been
previously addressed; specifically, in relation to the two
major subgroups of TMD; arthrogenous and
myogenous. The present study aimed to compare the
incidence and pattern of eye pain in arthrogenous versus
myogenous TMD.

Methods: The study involved 314 consecutive patients
with TMD, prospectively examined over a period of 6
months. These were stratified into 193 patients with
arthrogenous TMD and 121 patients with myogenous
TMD. The pattern of any eye pain in each patient was
studied.

Results: Eye pain was present in 78 per cent of TMD
patients. It was more commonly encountered in
myogenous versus arthrogenous TMD patients.
Approximately one-quarter of patients in either group
had TMD-related eye pain.

Conclusion: Eye pain is significantly associated with
TMD. The presence of eye pain augments the morbidity
of TMD in patients afflicted with both disorders.

2. Keywords: Eye pain; Temporomandibular
disorders; Temporomandibular joint; Masticatory
muscles

3. Introduction

Eye pain is a common, non-specific complaint that

poses significant differential diagnostic problems. The

discomfort may arise from the eyeball, or the orbit, or it
may be referred from the face or head and neck to the eye
[1]. Temporomandibular disorders (TMD) are common
causes of orofacial pain, affecting approximately 5-12 per
cent of the population [2]. TMD may be associated with
heterotopic, referred, or radiating facial pain, which may
involve the eyes [3,4]. Both the eyes and the jaws have
sensory innervation from the trigeminal nerve and
nociceptive afferent nerve fibers from the eyes and the
jaw structures converge onto the subnucleus caudalis of
the central trigeminal nucleus [5]. Despite this, the issue
of eye pain in the context of TMD had been scarcely
described in the literature. Previous relevant reports have
described defects of ocular convergence (resulting in eye
strain), associated with TMD [6,7]. Other studies have
focussed on the association between TMD and migraine
[8,9]. Facial migraine is a form of migraine that is
associated with facial pain, including eye and periorbital
pain [10,11]. From a different perspective, neuropathic
ocular pain may be referred to other cranial structures
innervated by the trigeminal nerve, including the jaws

(oculofacial pain) [12,13]. Both chronic TMD pain and
chronic eye pain cause a significant morbidity and

reduced quality of life in patients afflicted with these
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disorders [14,15].

Patients with TMD frequently present to the
otolaryngologist; significantly because of the co-
occurrence of jaw dysfunction and pain with
otoneurological and sinogenic complaints (Costen’s
syndrome) [16]. The present author, in a number of
prospective studies, had reported that a majority of
TMD patients presenting to the otolaryngology clinic
complain of the symptoms associated with Costen’s
syndrome (hearing loss/ blocked-ear sensation, tinnitus,
vertigo, facial/nasal pain and/or nasal congestion) [3,17-
19]. In the otolaryngology clinic, facilities may allow
the otolaryngologist to identify causes of eye pain
relevant to the sinonasal region, which is in close
proximity to the orbit. Such aetiologies include
infectious/inflammatory lesions of the sinonasal
mucosa, contact point headaches and sinonasal masses
impinging on the orbit [20,21]. Close liaison between
various specialists, particularly the ophthalmologist,
neurologist and otolaryngologist is necessary for the
evaluation and management of patients with eye or
periorbital pain, especially if the eye looks normal on
examination [22,23].

TMD have been pathologically classified, according to
Axis | of the diagnostic criteria for temporomandibular
disorders (DC/TMD), into arthrogenous and
myogenous TMD; reflecting the predominant or
exclusive affection of the temporomandibular joint
(TMJ) and the masticatory muscles, respectively
[24,25]. These two entities may be quite distinct,
regarding their clinical presentations, associated
comorbidities and associated affective disorders
[19,26,27]. Furthermore, epidemiological twin studies
have concluded that there is a significant underlying
latent genetic factor in chronic pain syndromes,
including TMD [28,29]. Genetic studies have revealed
that polymorphisms in certain genes are related to
preferential association with arthrogenous versus
myogenous TMD pain, respectively [30-32].

The aim of the current work was to prospectively study
the causes of eye pain in patients with arthrogenous

versus myogenous TMD  presenting to an

otolaryngology clinic. The author's hypothesis was that
the incidence and pattern of eye pain might be different
in the two subgroups of TMD. As far as the author is
aware and after search of the PubMed database from
1934 till 2019, no previous study had investigated the
causes of eye pain in patients presenting with symptoms
related to TMD; specifically, the two major subgroups.
4. Materials and Methods

The present study was a prospective clinical study
conducted over a period of six months, starting on the 1st
of June, 2019. The clinical setting was at the
otolaryngology clinic at El-Sahel Teaching Hospital,
Cairo, Egypt. Appropriate ethical approval was granted
prior to the study from the General Organization of
Teaching Hospitals and Institutes in Cairo (approval
number: 127/19). Informed consent was obtained from
the patients to participate in the study. The inclusion
criteria were patients presenting with headache, jaw
pain, otalgia, temporomandibular joint (TMJ) noises
and/or symptoms pertaining to Costen's syndrome
(hearing loss/blocked-ear sensation, tinnitus, vertigo,
facial/nasal pain and/or nasal congestion); which, upon
further examination, were found to be attributable to
temporomandibular disorder (TMD). To be included in
the study, the TMD patients were required to have had
the symptoms for at least four months prior to
consultation. The primary presenting symptom for each
patient was recorded. Patients with recent trauma to the
face or jaws, otitis externa, active chronic otitis media,
acute sinusitis, acute periodontal infection, acute
ophthalmic conditions, or parotid gland lesions were
excluded from the study. Consecutive patients who met
the inclusion criteria were interviewed and examined at
the clinic.

A questionnaire protocol was completed by the author
for each TMD patient during the study period. If the
patient with TMD complained of eye pain, the nature of
the eye pain was noted. A sensation of dryness,
associated with a burning pain in the eyes, foreign body
sensation, frequent rubbing of the eyes, occasional visual
disturbances and photophobia, suggested a diagnosis of

dry eye disease [33,34]. Eye pain, associated with a
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unilateral throbbing hemicranial headache, nausea,
photophobia and phonophobia was diagnosed as facial
migraine [10,35]. A deep dull aching pain, associated
with an uncorrected refractive error or strabismus,
suggested extraocular muscle strain (ocular asthenopia)
[36]. Otherwise, this type of pain could be a referred
pain from an area outside the orbits; such as the jaw
(regional myofascial pain) [37]. A pressing type of eye
and periorbital pain, associated with nasal obstruction,
mucopurulent rhinorrhoea and hyposmia suggested a
diagnosis of chronic rhinosinusitis [38,39]. Ocular pain,
together with itching, tearing, conjunctival redness and
eyelid swelling, frequently associated with allergic
rhinitis, was diagnosed as allergic conjunctivitis [40].
Furthermore, the cause of eye pain was confirmed by a
review of the hospital records. Any autonomic
symptoms, including conjunctival redness and/or
lacrimation, during the pain attack, were recorded [41].
The temporal relationship between the TMD-related
symptoms and the eye pain was documented.

A history of bruxism was obtained from the patient and
his/her relatives. The patients were asked about their
sleep pattern and any cause of sleep disturbance was
documented.

Any systemic comorbidities were noted; specifically
asking about any chronic widespread pain and its
possible cause (e.g. fibromyalgia, osteoarthritis, or
rheumatoid arthritis) [42]. Any medications taken by the
patient were recorded; especially anxiolytics or
antidepressants.

During history-taking, features of a depressive disorder,
such as weeping during the interview, were noted. The
details of any previous operation on the head and neck
were obtained from the hospital records.

Examination of the patient followed a standard protocol.
The TMJ was palpated, noting for any exquisite
tenderness (noted by a palpebral reflex). Any TMJ
noises during opening and closing the mouth, such as
clicks or crepitations, were confirmed during palpation
of the TMJ.

The masticatory muscles (especially, the

masseter and temporalis muscles) were palpated, noting

for any exquisite tenderness and/or a referral pattern for
the pain.

Any limitation or aberration of jaw movement was
noted. The ears were examined for evidence of otitis
media with effusion or a tympanic membrane
perforation. The status of the nasal mucosa was assessed.
The oral cavity was examined for the state of dentition
and any malocclusion was noted. The eyes were
examined for any abnormality, such as any evidence of
inflammation, strabismus, or malposition of the globe.
TMD were classified according to the diagnostic criteria
for temporomandibular disorders (DC/TMD) into
arthrogenous and myogenous [24,25]. Arthrogenous
TMD included arthralgia, disc displacement with
reduction, disc displacement with reduction with
intermittent  locking, disc displacement without
reduction, degenerative joint disease and a history of
TMJ dislocation. Myogenous TMD included masseter,
temporalis and, rarely, pterygoid muscle myalgia.
Neurological, psychiatric and/or ophthalmological
consultations were obtained as appropriate. Frequently,
imaging studies were requested, including magnetic
resonance imaging of the head and paranasal sinus
computed tomograms.

The causes of eye pain were analysed in patients with
arthrogenous versus myogenous TMD. Pertinent
features associated with TMD included a history of
bruxism, malocclusion, sleep pattern, presence of
widespread body pain and a history of depression. The
incidence of each of these features was also analysed in
patients with arthrogenous versus myogenous TMD.

5. Statistical Analysis

Results were expressed as mean + standard deviation or
number percent [n (%)]. Comparison between
categorical data [n (%)] was performed using Chi square
test or Fisher exact test instead if cell count was less than
5.

Comparison between mean values of age in the two
groups was performed using unpaired t test. Statistical
analysis was performed using SPSS computer program
(version 19 windows). P value <0.05 was considered

significant.
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6. Results

The study group involved 314 TMD patients seen in an
otolaryngology clinic. These were stratified into 193
patients with arthrogenous TMD and 121 patients with
myogenous TMD (P = 0.001). The demographic data of
the two groups are shown in Table 1.

Table 1: Demographic data of the two studied groups.

Myogenous
Arthrogenous
TMD (n= 193)
121)
Age (yrs.)
Min.-
9.0-70.0 9.0-70.0 -
max.
Mean *
37.72+12.6 39.98 £13.04 | 0.312
SD
Gender
Female | 169 (87.6%) 105 (86.8%) | 0.839
Male 24 (12.4%) 16 (13.2%) -

Data are expressed as mean + SD or number (%).
TMD= temporomandibular disorder.
p> 0.05= not significant.

Table 2: Clinical categorization of arthrogenous TMD patients.

Number | Percent

Arthralgia 99 51.3
Disc  displacement with

. 73 37.8
reduction
Disc  displacement  with
reduction with intermittent [ 4.1
locking
History of dislocation 6 3.1
Degenerative joint disease 5 2.6
Disc displacement without

: 2 1.0
reduction

TMD= temporomandibular disorder.

Table 3: Clinical categorization of myogenous TMD patients.

‘ Number Percent

Masseter myalgia ‘

Temporalis myalgia ‘

Medial pterygoid myalgia

TMD= temporomandibular disorder.

Females outnumbered males in the two groups. The
clinical categorisation of the arthrogenous and

myogenous TMD patients is revealed in Table 2 and 3,

respectively.
The primary presenting symptom in both groups is
shown in Table 4.

Table 4: Primary presenting symptom in patients with arthrogenous
versus myogenous TMD.

Arthrogenou Myogenou P

s TMD (n= sTMD (n= valu

193) 121) e
Headache 62 (32.1%) 38 (31.4%)
0.03
Otalgia 61 (31.6%) 25 (20.7%) 4
. 0.00
Jaw pain 12 (6.2%) 23 (19.0%) Q
Hearing
loss/blocked 0.21
2 (1.0%) 4 (3.3%)
-ear 0
sensation
0.37
Vertigo 11 (5.7%) 10 (8.3%) "
0.24
Tinnitus 6 (3.1%) 7 (5.8%) .
NEREUSTITS 0.33
. 13 (6.7%) 5 (4.1%)
pain 4
INEREL 0.04
. 20 (10.4%) 5 (4.1%)
congestion 7
. 0.92
Eye pain 6 (3.1%) 4 (3.3%) g

Data are expressed as number (%).

TMD= temporomandibular disorder.

p> 0.05= not significant.

p< 0.05= significant.

Most patients primarily presented to the otolaryngology
clinic with headache, otalgia, or jaw pain. Other patients
primarily presented with symptoms pertaining to
Costen's syndrome (hearing loss/blocked—ear sensation,
vertigo, tinnitus, nasal/ sinus pain, or nasal congestion).
The incidence of symptoms pertaining to Costen's
syndrome in both groups is compared in Table 5.
Otoneurological symptoms were significantly more
commonly associated with myogenous TMD; whereas
(sinus) symptoms were significantly more commonly
associated with arthrogenous TMD (P = 0.001). Eye pain
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was reported by 245 patients of the total studied patients
(78%). Eye pain was reported by 141 of the 193 patients
with arthrogenous TMD (73.1%) and in 104 of the 121
patients with myogenous TMD (86.0%). The difference

is statistically significant (p=0.007). The causes of eye
pain in the studied groups is shown in Table 6. Of note,
TMD-related eye pain was encountered in either group

in approximately one-quarter of the patients (Table 6).

Table 5: Symptoms pertaining to Costen's syndrome in patients with arthrogenous versus myogenous TMD.

Hearing loss/blocked -ear sensation ‘ 42 (21.8%)

‘ Arthrogenous TMD (n= 193)

Myogenous TMD (n=121) P value

Vertigo

Tinnitus

Nasal/sinus pain

Nasal congestion

92 (76.0%)

103 (53.4%) 94 (77.7%) 0.001
42 (21.8%) 82 (67.8%) 0.001
115 (59.6%) 28 (23.1%) 0.001
116 (60.1%) 29 (24.0%) 0.001

Data are expressed as number (%).
TMD= temporomandibular disorder.

p< 0.05= significant.

Table 6: Causes of eye pain in patients with arthrogenous versus myogenous TMD.

TMD-related

Arthrogenous TMD (n=193) Myogenous TMD (n=121) P value

Dry eye disease

Migraine

Dry eye disease + migraine [ReKCNA%))

Allergic conjunctivitis

Ocular asthenopia

Chronic rhinosinusitis

Allergic fungal sinusitis

Frontal mucocele

Trochleodynia

Hemicrania continua

Contact point headache

Glaucoma

Optic neuritis

No eye pain

44 (22.8%) 31 (25.6%) 0.568
28 (14.5%) 28 (23.1%) 0.052
15 (7.8%) 14 (11.6%) 0.258

6 (5.0%) 0.905
21 (10.9%) 12 (9.9%) 0.786
10 (5.2%) 5 (4.1%) 0.671
7 (3.6%) 3 (2.5%) 0.746
2 (1.0%) 0 (0.0%) 0.525
1 (0.5%) 0 (0.0%) 0.428
1 (0.5%) 0 (0.0%) 0.428
1 (0.5%) 0 (0.0%) 0.428
1 (0.5%) 1 (0.8%) 0.738
1 (0.5%) 2 (1.7%) 0.561
0 (0.0%) 2 (1.7%) 0.148
52 (26.9%) 17 (14.0%) 0.007

Data are expressed as number (%).
TMD= temporomandibular disorder.

p> 0.05= not significant.

p< 0.05= significant.

Widespread body pain was present in 156 patients of the
total cohort of TMD patients (49.6%). It was present in
88 patients with arthrogenous TMD and in 68 patients
with myogenous TMD (P = 0.067). The causes of
widespread pain in arthrogenous versus myogenous
TMD patients are revealed in Table 7.

Regarding history of bruxism reported by the patients or
their relatives, 38 per cent of arthrogenous TMD

patients gave a history of bruxism, versus 52 per cent of
myogenous TMD patients (P = 0.025). Approximately
one-half of the TMD patients in either group reported an
impaired sleep quality. The most common reasons for
the imperfect sleep quality were headaches, generalised
body pains, affective disorders, laryngopharyngeal
reflux and obstructive sleep apnoea. Of note, 16.5 per

cent of myogenous TMD patients gave a history of a
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depressive disorder, versus 6.7 per cent of arthrogenous
TMD patients (P = 0.006). Malocclusion was detected

in 33.7 per cent of arthrogenous TMD patients and in

28.1 per cent of myogenous TMD patients (P = 0.30).

Table 7: Causes of widespread pain in arthrogenous versus myogenous TMD patients.

Arthrogenous

TMD (n= Myogenous TMD (n=

P value

193)

121)

Osteoarthritis 28 (14.5%) 13 (10.7%)

Fibromyalgia 11 (5.7%) 25 (20.7%) 0.001
Radiculopathy from vertebral

spondylosis 15 (7.8%) 13 (10.7%) 0.369
Diabetic neuropathy 9 (4.7%) 8 (6.6%) 0.458
Rheumatic arthritis 11 (5.7%) 5 (4.1%) 0.539
Rheumatoid arthritis 7 (3.6%) 2 (1.7%) 0.491
Gouty arthritis 4 (2.1%) 0 (0.0%) 0.302
Thyroid related myopathy 1 (0.5%) 1 (0.8%) 0.738
Vitamin related neuropathy 1 (0.5%) 1 (0.8%) 0.738
Multiple sclerosis 1 (0.5%) 0 (0.0%) 0.428
No widespread pain 105 (54.4%) 53 (43.8%) 0.067

Data are expressed as number (%).
TMD= temporomandibular disorder.
p> 0.05= not significant.

p< 0.05= significant.

7. Discussion

Temporomandibular disorders (TMD) are considered a
major cause of orofacial pain. TMD are pathologically
classified, according to Axis | of the diagnostic criteria
for temporomandibular disorders (DC/TMD), into
arthrogenous and myogenous TMD; reflecting the
predominant or exclusive affection of the
temporomandibular joint (TMJ) and masticatory
muscles, respectively [24,25]. These two entities may
be quite different regarding their clinical presentation.
In a previous prospective clinical study, involving a
relatively large group of TMD patients presenting to the
otolaryngology clinic, the current author reported that
arthrogenous TMD patients had significantly more
complaints regarding facial pain and nasal congestion
than myogenous TMD patients. On the other hand,
myogenous TMD patients reported significantly more
complaints of hearing loss/blocked-ear sensation and
vertigo than arthrogenous TMD patients [19]. Based on
literature review, the author postulated that central

nervous system (CNS) neuroplastic changes, involving

relevant brain networks, were putatively responsible for
this discrepancy in presentation [19]. The current
prospective study validates these observations (Table 5).
In the current study, hearing loss / blocked-ear sensation,
vertigo and tinnitus were more commonly associated
with myogenous TMD; whereas nasal/sinus pain and
nasal congestion were more commonly encountered in
arthrogenous TMD patients (P = 0.001).

It had previously been postulated that mechanical
aberrations involving jaw kinematics, such as occurring
in malocclusion or bruxism, play a crucial role in the
pathogenesis of TMD pain [43-45]. However, this view
had been challenged in recent systematic reviews
[46,47]. Instead, more emphasis has been placed on CNS
maladaptive neuroplastic changes, involving pain,
affective and motor networks in the brain [48-50].
Indeed, clinical studies have concluded that chronic
TMD are associated with global CNS hyperexcitability
to noxious stimuli [51]. Human neuroimaging studies, in
patients with chronic TMD pain have demonstrated

structural and functional brain changes. These changes
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were detected both in arthrogenous and myogenous
TMD [52,53]. The pathological correlates underlying
the CNS neuroplastic changes in patients with TMD
pain include neuronal and glial cell activation, as well
as a degree of neuroinflammation in the CNS [54,55].
The subnucleus caudalis of the trigeminal nucleus, in
the brainstem and upper cervical spinal cord, appears to
play a vital role in the development of central
sensitization in the whole trigeminal nociceptive system
[56]. Moreover, at the level of the subnucleus caudalis,
convergent nociceptive afferent fibres from the
ophthalmic (V1) and mandibular (V3) divisions of the
trigeminal nerve account for the association of eye pain
in patients with TMD pain.9 In the current study 78 per
cent of TMD patients complained of eye pain. Of note,
TMD-related eye pain (heterotopic, radiating, or
referred pain from the jaw) was encountered in
approximately one-quarter of TMD patients in either
group. This is a significant observation which, as far as
the author is aware, had not been quantified before.
The present study revealed the frequent association
between TMD and dry eye disease (DED). DED is a
multifactorial disease characterized by a loss of
homeostasis of the tear film and is accompanied by
ocular symptoms; notably a sensation of dryness,
burning, itching and photophobia. Tear film instability,
ocular surface inflammation and neurosensory
abnormalities play etiological roles in DED [57]. Both
TMD and DED share a similar epidemiology and are
both more prevalent in women. They are frequently
associated with widespread body pains and they both
share the high prevalence of affective disorders, such as
anxiety, depression and insomnia [58,59]. In the current
study, DED was diagnosed in 22.6 per cent of TMD
patients (Table 6). The incidence of DED in patients
with arthrogenous versus myogenous TMD was not
statistically significant.

In the present study, typical migraine headaches were
reported by 14% of TMD patients. Migraine is a
debilitating, highly prevalent headache, which affects
women more then men. The pathogenesis of migraine

involves activation of peripheral trigeminal (especially,

the ophthalmic) nociceptive pathways, brainstem and
diencephalic nuclei and the cortex. Activation of neurons
results in the release of neurotransmitters, especially
calcitonin gene-related peptide (CGRP), which act on
the nociceptive system and intracranial blood vessels,
leading to vasodilation and stimulation of pain-sensitive
neurons innervating the intracranial blood vessels
[60,61]. Central sensitisation has been proposed as one
of the mechanisms involved in the chronification of
migraine in patients with TMD [2,62]. It had been
reported that migraine is strongly associated with
myogenous rather than arthrogenous TMD. Various
authors hypothesized that myogenous TMD is rather a
central hypersensitivity syndrome with other associated
painful disorders (including migraine) and a higher
incidence of affective disorders [8,26,27]. This
hypothesis was corroborated by human physiological,
clinical and neuroimaging studies in patients with
myogenous TMD [53,63,64]. The results of the present
study did not validate the predominant association of
migraine with myogenous rather than arthrogenous
TMD. Perhaps, this conflict may be due to the clinical
setting in various studies. Migraine patients are
predominantly referred to pain clinics or headache
clinics, whereas the setting of the current study was an
otolaryngology clinic and the number of patients with
arthrogenous TMD was significantly greater than those
with myogenous TMD.

In the current study, primary sinonasal causes accounted
for 4.7 per cent of eye pain in patients with TMD. This
low percentage probably reflects the much higher
incidence of other causes of eye pain, such as TMD-
related pain, DED and migraine. Chronic rhinosinusitis
(CRS) is not always associated with facial pain;
however, the most commonly reported site of facial pain
in CRS is the periorbital region [38,39].

The major limitation of the current study is that a control
group of patients with eye pain but without TMD was
not included. This requires a further study. Another
limitation of the study was that, frequently, patients with
TMD reported tenderness to palpation of both the TMJ

and the masticatory muscles. However, more severe
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tenderness over the TMJ, especially if associated with
objective evidence of joint derangement, was assigned
as arthrogenous TMD. Exquisite tenderness over
masticatory muscles, associated with trigger points and
a referral pattern of the pain, was assigned as
myogenous TMD.

8. Conclusion

The present study sought to determine the incidence and
pattern of eye pain in patients with arthrogenous versus
myogenous TMD. Seventy-eight per cent of TMD
patients complained of eye pain. The incidence of eye
pain was higher in myogenous versus arthrogenous
TMD patients. TMD-related eye pain was encountered
in either group in approximately one-quarter of the
patients studied.

9. Bullet Points

. Eye pain in the context of temporomandibular
disorders (TMD) had not been previously analyzed

. The current prospective clinical study
investigated the incidence and pattern of eye pain in
patients with arthrogenous versus myogenous TMD

. Eye pain was significantly more commonly
encountered in myogenous versus arthrogenous TMD
patients

. Approximately one-quarter of patients with
either subgroup of TMD had eye pain directly related to
TMD

References

1. Szatmary G. Neuroimaging in the diagnostic

evaluation of eye pain. Curr Pain Headache Rep. 2016;
20: 52.
2. Sagripanti M, Viti C. Primary headaches in

patients with temporomandibular disorders: diagnosis

and treatment of central sensitization pain. Cranio.
2018; 36: 381-389.

3. Effat KG. A comparative clinical and

radiographic study on patients with chronic facial pain

with and without temporomandibular disorder

presenting to an otolaryngology clinic. Cranio. 2019; 1-
7.

4, Shapira | L. Neuromuscular dentistry and the

role of the autonomic nervous system: sphenopalatine

ganglion blocks and neuromodulation. An International
College of Cranio Mandibular Orthopedics (ICCMO)
position paper. Cranio. 2019; 37: 201-206.

5. De Rossi SS. Orofacial pain: a primer. Dent
Clin N Am. 2013; 57: 383-392.
6. Marchili N, Ortu E, Pietropaoli D, Cattaneo R,

Monaco A. Dental occlusion and ophthalmology: a
literature review. Open Dentistry J. 2016; 10: 460-468.

7. Cuccia AM, Caradonna C. Binocular motility

system and temporomandibular _ joint internal

derangement: a study in adults. Am J Orthod Dentofacial
Orthop. 2008; 133: 640.e15-640.e20.
8. Ashraf J, Zaproudina N, Suominen AL, Sipila

K, Nérhi M, Saxlin T. Association between

temporomandibular disorders pain and migraine: results
of the health 2000 survey. J Oral Facial Pain Headache.
2019; 33: 399-407.

9. Garrigés-Pedrén M, La Touche R, Navarro-

Desentre P, Gracia-Naya M, Sequra-Orti E. Widespread

mechanical pain hypersensitivity in patients with chronic

migraine and temporomandibular disorders: relationship

and correlation between psychological and sensorimotor
variables. Acta Odontol Scand. 2019; 77: 224-231.

10. Daudia AT, Jones NS. Facial migraine in a

rhinological setting. Clin Otolaryngol Allied Sci. 2002;
27:521-525.
11. Aqgius AM, Jones NS, Muscat R. Prospective

three-year follow up of a cohort study of 240 patients

with chronic facial pain. J Laryngol Otol. 2014; 128:
518-526.

12. Rosenthal P, Borsook D, Moulton EA.
Oculofacial pain: corneal nerve damage leading to pain
beyond the eye. Invest Ophthalmol Vis Sci. 2016; 57:
5285-5287.

13. Rosenthal P, Borsook D. Ocular neuropathic
pain. Br J Ophthalmol. 2016; 100: 128-134.

14. Shueb SS, Nixdorf DR, John MT, Alonso BF,
Durham J. What is the impact of acute and chronic

orofacial pain on quality of life? J Dentist. 2015; 43:
1203-1210.

J ENT Care Otolaryngol Res

Volume 2 (1): 2020


https://pubmed.ncbi.nlm.nih.gov/27474094/
https://pubmed.ncbi.nlm.nih.gov/27474094/
https://pubmed.ncbi.nlm.nih.gov/27474094/
https://pubmed.ncbi.nlm.nih.gov/28752798/
https://pubmed.ncbi.nlm.nih.gov/28752798/
https://pubmed.ncbi.nlm.nih.gov/28752798/
https://pubmed.ncbi.nlm.nih.gov/28752798/
https://pubmed.ncbi.nlm.nih.gov/30608220/
https://pubmed.ncbi.nlm.nih.gov/30608220/
https://pubmed.ncbi.nlm.nih.gov/30608220/
https://pubmed.ncbi.nlm.nih.gov/30608220/
https://pubmed.ncbi.nlm.nih.gov/30608220/
https://pubmed.ncbi.nlm.nih.gov/30973097/
https://pubmed.ncbi.nlm.nih.gov/30973097/
https://pubmed.ncbi.nlm.nih.gov/30973097/
https://pubmed.ncbi.nlm.nih.gov/30973097/
https://pubmed.ncbi.nlm.nih.gov/23809298/
https://pubmed.ncbi.nlm.nih.gov/23809298/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5045971/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5045971/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5045971/
https://pubmed.ncbi.nlm.nih.gov/18456134/#:~:text=Binocular%20motility%20system%20and%20temporomandibular%20joint%20internal%20derangement%3A%20a%20study,(1)%2C%20Caradonna%20C.&text=CONCLUSIONS%3A%20Significant%20alternations%20in%20binocular,compared%20with%20healthy%20control%20subjects.
https://pubmed.ncbi.nlm.nih.gov/18456134/#:~:text=Binocular%20motility%20system%20and%20temporomandibular%20joint%20internal%20derangement%3A%20a%20study,(1)%2C%20Caradonna%20C.&text=CONCLUSIONS%3A%20Significant%20alternations%20in%20binocular,compared%20with%20healthy%20control%20subjects.
https://pubmed.ncbi.nlm.nih.gov/18456134/#:~:text=Binocular%20motility%20system%20and%20temporomandibular%20joint%20internal%20derangement%3A%20a%20study,(1)%2C%20Caradonna%20C.&text=CONCLUSIONS%3A%20Significant%20alternations%20in%20binocular,compared%20with%20healthy%20control%20subjects.
https://pubmed.ncbi.nlm.nih.gov/18456134/#:~:text=Binocular%20motility%20system%20and%20temporomandibular%20joint%20internal%20derangement%3A%20a%20study,(1)%2C%20Caradonna%20C.&text=CONCLUSIONS%3A%20Significant%20alternations%20in%20binocular,compared%20with%20healthy%20control%20subjects.
https://pubmed.ncbi.nlm.nih.gov/31247056/#:~:text=CONCLUSION%3A%20According%20to%20the%20results,frequency%20and%20migraine%20medication%20consumption.
https://pubmed.ncbi.nlm.nih.gov/31247056/#:~:text=CONCLUSION%3A%20According%20to%20the%20results,frequency%20and%20migraine%20medication%20consumption.
https://pubmed.ncbi.nlm.nih.gov/31247056/#:~:text=CONCLUSION%3A%20According%20to%20the%20results,frequency%20and%20migraine%20medication%20consumption.
https://pubmed.ncbi.nlm.nih.gov/31247056/#:~:text=CONCLUSION%3A%20According%20to%20the%20results,frequency%20and%20migraine%20medication%20consumption.
https://pubmed.ncbi.nlm.nih.gov/31247056/#:~:text=CONCLUSION%3A%20According%20to%20the%20results,frequency%20and%20migraine%20medication%20consumption.
https://pubmed.ncbi.nlm.nih.gov/30626243/
https://pubmed.ncbi.nlm.nih.gov/30626243/
https://pubmed.ncbi.nlm.nih.gov/30626243/
https://pubmed.ncbi.nlm.nih.gov/30626243/
https://pubmed.ncbi.nlm.nih.gov/30626243/
https://pubmed.ncbi.nlm.nih.gov/30626243/
https://pubmed.ncbi.nlm.nih.gov/12472524/
https://pubmed.ncbi.nlm.nih.gov/12472524/
https://pubmed.ncbi.nlm.nih.gov/12472524/
https://pubmed.ncbi.nlm.nih.gov/24834473/
https://pubmed.ncbi.nlm.nih.gov/24834473/
https://pubmed.ncbi.nlm.nih.gov/24834473/
https://pubmed.ncbi.nlm.nih.gov/24834473/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5063054/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5063054/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5063054/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5063054/
https://bjo.bmj.com/content/bjophthalmol/100/1/128.full.pdf
https://bjo.bmj.com/content/bjophthalmol/100/1/128.full.pdf
https://pubmed.ncbi.nlm.nih.gov/26073033/
https://pubmed.ncbi.nlm.nih.gov/26073033/
https://pubmed.ncbi.nlm.nih.gov/26073033/
https://pubmed.ncbi.nlm.nih.gov/26073033/

15. Crane AM, Levitt RC, Felix ER, Konstantinos
D Sarantopoulos, Allison L McClellan, Anat Galor.

Patients with more severe symptoms of neuropathic

ocular pain report more frequent and severe chronic

overlapping pain conditions and psychiatric disease. Br
J Opthalmol. 2017; 101: 227-231.

16. Costen JB. A syndrome of ear and sinus

symptoms_dependent upon disturbed function of the

temporomandibular joint. Ann Otol Rhinol Laryngol.
1934; 43: 1-15.
17. Effat  KG. Otological symptoms and

audiometric findings in patients with

temporomandibular _ disordes: Costen's syndrome
revisited. J Laryngol Otol. 2016; 130: 1137-1141.
18. Effat KG, Berty A. A comparative clinical

study of temporomandibular disorder patients in the

otolaryngology clinic_versus a rheumatology clinic.
Cranio. 2019; 37: 329-334.
19. Effat KG. A comparative clinical study of

arthrogenous versus myogenous temporomandibular

disorder in patients presenting with Costen's syndrome.
Cranio. 2019: 1-7.
20. Bricker A, Stultz T. Imaging for headache:

What the neuroradiologist looks for. Otolaryngol Clin N
Am. 2014:; 47: 197-219.
21. Sadeghi M, Saedi B, Ghaderi Y. Endoscopic

management of contact point headache in patients

resistant to medical treatment. Indian J Otolaryngol
Head Neck Surg. 2013; 65: S415-S420.
22. Smith SV. Neuro-ophthalmic symptoms of

primary headache disorders: why the patient with

headache may present to neuro- ophthalmology. J
Neuro-Opthalmol. 2019; 39: 200-207.
23. Hu S, Helman S, Filip P, Cabin J, Colley P.

The role of the otolaryngologist in the evaluation and

management of headaches. Am J Otolaryngol. 2019; 40:
115-120.

24. Peck CC, Goulet J-P, Lobbezoo F, Shiffman
EL, Alstergren P, Anderson GC, et al. Expanding the

taxonomy of  the diagnostic  criteria  for
temporomandibular disorders. J Oral Rehabil. 2014; 41:

2-23.

25. Schiffman E, Ohrbach R. Executive summary

of the diagnostic criteria for temporomandibular
disorders (DC/TMD) for clinical and research
applications. J Am Dent Assoc. 2016; 147: 438-445.

26. Dahan H, Shir Y, Nicolau B, Keith D, Allison

P. Self-reported migraine and chronic fatigue syndrome

are_more prevalent in people with myofascial vs

nonmyofascial temporomandibular disorders. J Oral
Facial Pain Headache. 2016; 30: 7-13.
27. Tournavitis A, Tortopidis D, Fountoulakis K,

Menexes G, Koidis P. Psychopathologic profiles of

TMD patients with different pain locations. Int J
Prosthodont. 2017; 30: 251-257.

28. Vehof J, Zavos HMS, Lachance G, Hammond
CJ, Wlliams FM. Shared genetic factors underlie chronic
pain syndromes. Pain® 2014; 155: 1562-1568.

29. Kato K, Sullivan PF, Evengérd B, Pedersen NL.
Chronic widespread pain _and its comorbidites: a
population-based study. Arch Intern Med. 2006; 166:
1649-1654.

30. Yerliyurt K, Nursal AF, Tekcan A. Karakus N,

Tumer MK, Yigit S. Effect of a functional variant of

tumor necrosis factor-B gene in temporomandibular
disorders: A pilot study. J Clin Lab Anal. 2018; e22641.
31. R de Souza Tesch, Ladeira Bonato L, Quinelato
V, Ladeira Casado P, Rezende Vireira A, Granjeiro JM,

et al. Evaluation of genetic risk related to catechol-O-

methyltransferase (COMT) and B2- adrenergic receptor

(ADRB?2) activity in different diagnostic subgroups of

temporomandibular disorder in Brazilian patients. Int J
Oral Maxillofac Surg. 2020; 49: 237-243.

32. Ladeira Bonato L, Quinelato V, de Felipe
Cordeiro PC, Rezende Vieira A, Granjeiro J M, Ricardo
Tesch, et al. Polymorphims in COMT, ADRB2 and

HTR1 A genes are associated with temporomandibular

disorders in individuals with other arthralagias. Cranio.
2019; 1-11.

33. Galor A. Painful dry eye symptoms: a nerve
problem or a tear problem? Ophthalmol. 2019; 126: 648-
651.

34. Jacobs DS. Diagnosis and treatment of ocular

J ENT Care Otolaryngol Res

Volume 2 (1): 2020


https://pubmed.ncbi.nlm.nih.gov/27130915/
https://pubmed.ncbi.nlm.nih.gov/27130915/
https://pubmed.ncbi.nlm.nih.gov/27130915/
https://pubmed.ncbi.nlm.nih.gov/27130915/
https://pubmed.ncbi.nlm.nih.gov/27130915/
https://pubmed.ncbi.nlm.nih.gov/27130915/
https://pubmed.ncbi.nlm.nih.gov/9342976/
https://pubmed.ncbi.nlm.nih.gov/9342976/
https://pubmed.ncbi.nlm.nih.gov/9342976/
https://pubmed.ncbi.nlm.nih.gov/9342976/
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/otological-symptoms-and-audiometric-findings-in-patients-with-temporomandibular-disorders-costens-syndrome-revisited/42F1152329C30F47C91FC9A809AED6A5
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/otological-symptoms-and-audiometric-findings-in-patients-with-temporomandibular-disorders-costens-syndrome-revisited/42F1152329C30F47C91FC9A809AED6A5
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/otological-symptoms-and-audiometric-findings-in-patients-with-temporomandibular-disorders-costens-syndrome-revisited/42F1152329C30F47C91FC9A809AED6A5
https://www.cambridge.org/core/journals/journal-of-laryngology-and-otology/article/otological-symptoms-and-audiometric-findings-in-patients-with-temporomandibular-disorders-costens-syndrome-revisited/42F1152329C30F47C91FC9A809AED6A5
https://pubmed.ncbi.nlm.nih.gov/29318948/
https://pubmed.ncbi.nlm.nih.gov/29318948/
https://pubmed.ncbi.nlm.nih.gov/29318948/
https://pubmed.ncbi.nlm.nih.gov/29318948/
https://pubmed.ncbi.nlm.nih.gov/31402781/
https://pubmed.ncbi.nlm.nih.gov/31402781/
https://pubmed.ncbi.nlm.nih.gov/31402781/
https://pubmed.ncbi.nlm.nih.gov/31402781/
https://pubmed.ncbi.nlm.nih.gov/24680489/
https://pubmed.ncbi.nlm.nih.gov/24680489/
https://pubmed.ncbi.nlm.nih.gov/24680489/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3738803/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3738803/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3738803/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3738803/
https://pubmed.ncbi.nlm.nih.gov/31022065/
https://pubmed.ncbi.nlm.nih.gov/31022065/
https://pubmed.ncbi.nlm.nih.gov/31022065/
https://pubmed.ncbi.nlm.nih.gov/31022065/
https://pubmed.ncbi.nlm.nih.gov/30523783/
https://pubmed.ncbi.nlm.nih.gov/30523783/
https://pubmed.ncbi.nlm.nih.gov/30523783/
https://pubmed.ncbi.nlm.nih.gov/30523783/
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joor.12132
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joor.12132
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joor.12132
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joor.12132
https://onlinelibrary.wiley.com/doi/pdf/10.1111/joor.12132
https://pubmed.ncbi.nlm.nih.gov/26922248/
https://pubmed.ncbi.nlm.nih.gov/26922248/
https://pubmed.ncbi.nlm.nih.gov/26922248/
https://pubmed.ncbi.nlm.nih.gov/26922248/
https://pubmed.ncbi.nlm.nih.gov/26817027/
https://pubmed.ncbi.nlm.nih.gov/26817027/
https://pubmed.ncbi.nlm.nih.gov/26817027/
https://pubmed.ncbi.nlm.nih.gov/26817027/
https://pubmed.ncbi.nlm.nih.gov/26817027/
https://pubmed.ncbi.nlm.nih.gov/28453000/#:~:text=001).,those%20with%20only%20arthrogenous%20pain.
https://pubmed.ncbi.nlm.nih.gov/28453000/#:~:text=001).,those%20with%20only%20arthrogenous%20pain.
https://pubmed.ncbi.nlm.nih.gov/28453000/#:~:text=001).,those%20with%20only%20arthrogenous%20pain.
https://pubmed.ncbi.nlm.nih.gov/28453000/#:~:text=001).,those%20with%20only%20arthrogenous%20pain.
https://www.sciencedirect.com/science/article/abs/pii/S0304395914002218
https://www.sciencedirect.com/science/article/abs/pii/S0304395914002218
https://www.sciencedirect.com/science/article/abs/pii/S0304395914002218
https://pubmed.ncbi.nlm.nih.gov/16908799/#:~:text=CONCLUSIONS%3A%20Associations%20between%20CWP%20and,likely%20to%20be%20disorder%20specific.
https://pubmed.ncbi.nlm.nih.gov/16908799/#:~:text=CONCLUSIONS%3A%20Associations%20between%20CWP%20and,likely%20to%20be%20disorder%20specific.
https://pubmed.ncbi.nlm.nih.gov/16908799/#:~:text=CONCLUSIONS%3A%20Associations%20between%20CWP%20and,likely%20to%20be%20disorder%20specific.
https://pubmed.ncbi.nlm.nih.gov/16908799/#:~:text=CONCLUSIONS%3A%20Associations%20between%20CWP%20and,likely%20to%20be%20disorder%20specific.
https://onlinelibrary.wiley.com/doi/full/10.1002/jcla.22641
https://onlinelibrary.wiley.com/doi/full/10.1002/jcla.22641
https://onlinelibrary.wiley.com/doi/full/10.1002/jcla.22641
https://onlinelibrary.wiley.com/doi/full/10.1002/jcla.22641
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31285095/
https://pubmed.ncbi.nlm.nih.gov/31264537/
https://pubmed.ncbi.nlm.nih.gov/31264537/
https://pubmed.ncbi.nlm.nih.gov/31264537/
https://pubmed.ncbi.nlm.nih.gov/31264537/
https://pubmed.ncbi.nlm.nih.gov/31264537/
https://pubmed.ncbi.nlm.nih.gov/31264537/
https://www.aaojournal.org/article/S0161-6420(18)32832-X/fulltext
https://www.aaojournal.org/article/S0161-6420(18)32832-X/fulltext
https://www.aaojournal.org/article/S0161-6420(18)32832-X/fulltext
https://link.springer.com/article/10.1007/s40135-017-0152-1

pain: The ophthalmologist's perspective. Current
Ophthalmol Rep. 2017; 5: 271-275.

35. Kahriman A, Zhu S. Migraine and tension-type
headache. Semin Neurol. 2018; 38: 608-618.

36. Marzoli SB, Criscuoli A. Unilateral recurrent
periorbital the the
ophthalmolologist. Neurol Sci. 2019; 40: S115-S121.
37. Benoliel R, Gaul C. Persistent idiopathic facial
pain. Cephalagia. 2017; 37: 680-691.

38. Yeo N-K, Park WJ, Ryu IS, Lim HW, Sang YJ.

Is facial or head pain related to the location of lesions

pain: role  of neuro-

on computed tomography in chronic rhinosinusitis. Ann
Otol Rhinol Laryngol. 2017; 126: 589-596.

39. De Conde AS, Mace JC, Ashby S, Smith TL,
Orlandi RR, Alt JA. Characterization of facial pain

associated with chronic rhinosinusitis using validated

pain evaluation instruments. Int Forum Allergy Rhinol.
2015; 5: 682-690.
40. Kuruvilla M, Kalangara J,

Lee FEE.

Neuropathic pain _and itch _mechanisms underlying

allergic conjunctivtis. J Investig Allergol Clin Immunol.
2019; 29: 349-356.

41. Moller M, Schroeder CF, May A. Vagus nerve
stimulation modulates the cranial trigeminal autonomic
reflex. Ann Neurol. 2018; 84: 886-892.

42. Aaron LA, Buchwald D. Chronic diffuse

musculoskeletal

pain, fibromyalgia and co-morbid

unexplained clinical conditions. Best Pract Res Clin
Rheumatol. 2003; 17: 563-574.

43. Levorova J, Machoin V, Guha A, Foltin R.
Osteoarthrosis of temporomandibular joint related to the

defects of posterior dentition: a retrospective study.
Prague Med Rep. 2016; 117: 176-184.

44, Gameiro GH, da Silve Andrade A, Nouer DF,
Ferraz de Arruda Veige MC. How may stressful
the

experiences _contribute  to development of

temporomandibular disorders? Clin Oral Invest. 2006;
10: 261-268.

45, Velly AM, Gornistsky M, Philippe P.
Contributing factors to chronic myofascial pain: a case-
control study. Pain. 2003; 104: 491-499.

46. Manfredini D, Lombardo L, Siciliani G.

Temporomandibular disorders and dental occlusion. A

systematic review of association studies: end of an era?
J Oral Rehabil. 2017; 44: 908-923.
47. Baad-Hansen L, Thymi M, Lobbezoo F,

Svensson P. To what extent is bruxism associated with

musculoskeletal signs and symptoms? A systematic
review. J Oral Rehabil. 2019; 49: 845-861.

48. Moayedi M, Weissman-Fogel I, Salomons TV,
Crawley AP, Goldberg MB, Freeman BV, et al. White
matter brain and trigeminal nerve abnormalities in
temporomandibular_disorder. Pain. 2012; 153: 1467-
1477.

49. Vachon-Presseau E, Centeno MV, Ren W,

Berger SE, Tétreault P, Ghantous M, et al. The emotional

brain as a predictor and amplifier of chronic pain. J Dent
Res. 2016; 95: 605-612.

50. He S, LiF, Gu T, Huayu Ma, Xinyi Li, Shujuan
Reduced
connectivity in temporomandibular disorders.
Brain Mapp. 2018; 39: 2563-2572.

51. La Touche R, Paris-Alemany A, Hidalgo-Pérez

Zou, et al corticostriatal functional

Hum

A, Lépez-de-Uralde-Villanueva I, Angulo-Diaz-Perrefio

S, Mufioz-Garcia D. Evidence for central sensitization in

with

patients tempornomandibular _ disorders: A

systematic review and meta-analysis of observational
studies. Pain Pract. 2018; 18: 388-409.
52. Zhang J, Li X, Jin Z, Liang M, Ma X.

Spontaneous brain activity and connectivity in female

patients with temporomandibular joint synovitis pain: a

pilot functional magnetic resonance imaging study. Oral
Surg Oral Med Oral Pathol Oral Radiol. 2018; 126: 363-
374.

53. Younger JW, Shen YF, Goddard G, Mackey

SC. Chronic_myofascial temporomandibular pain is

associated with neural abnormalities in the trigeminal
and limbic systems. Pain. 2010; 149: 222-228.
54. Ren K, Dubner R. Neuron-glia crosstalk gets

serious: role in pain hypersensitivity. Curr Opin
Anaesthesiol. 2008; 21: 570-579.

55. Ren K, Torres R. Role of interleukin-1f during
pain and inflammation. Brain Res Rev. 2009; 60: 57-64.

56. Sessle BJ. Peripheral and central mechanisms

J ENT Care Otolaryngol Res

10

Volume 2 (1): 2020


https://link.springer.com/article/10.1007/s40135-017-0152-1
https://link.springer.com/article/10.1007/s40135-017-0152-1
https://pubmed.ncbi.nlm.nih.gov/30522135/
https://pubmed.ncbi.nlm.nih.gov/30522135/
https://pubmed.ncbi.nlm.nih.gov/30891640/
https://pubmed.ncbi.nlm.nih.gov/30891640/
https://pubmed.ncbi.nlm.nih.gov/30891640/
https://pubmed.ncbi.nlm.nih.gov/28425324/
https://pubmed.ncbi.nlm.nih.gov/28425324/
https://pubmed.ncbi.nlm.nih.gov/28670951/
https://pubmed.ncbi.nlm.nih.gov/28670951/
https://pubmed.ncbi.nlm.nih.gov/28670951/
https://pubmed.ncbi.nlm.nih.gov/28670951/
https://onlinelibrary.wiley.com/doi/pdf/10.1002/alr.21539
https://onlinelibrary.wiley.com/doi/pdf/10.1002/alr.21539
https://onlinelibrary.wiley.com/doi/pdf/10.1002/alr.21539
https://onlinelibrary.wiley.com/doi/pdf/10.1002/alr.21539
https://onlinelibrary.wiley.com/doi/pdf/10.1002/alr.21539
https://pubmed.ncbi.nlm.nih.gov/30222114/#:~:text=RESULTS%3A%20Recent%20evidence%20suggests%20that,surface%20inflammation%20from%20allergic%20inflammation.
https://pubmed.ncbi.nlm.nih.gov/30222114/#:~:text=RESULTS%3A%20Recent%20evidence%20suggests%20that,surface%20inflammation%20from%20allergic%20inflammation.
https://pubmed.ncbi.nlm.nih.gov/30222114/#:~:text=RESULTS%3A%20Recent%20evidence%20suggests%20that,surface%20inflammation%20from%20allergic%20inflammation.
https://pubmed.ncbi.nlm.nih.gov/30222114/#:~:text=RESULTS%3A%20Recent%20evidence%20suggests%20that,surface%20inflammation%20from%20allergic%20inflammation.
https://pubmed.ncbi.nlm.nih.gov/30362165/
https://pubmed.ncbi.nlm.nih.gov/30362165/
https://pubmed.ncbi.nlm.nih.gov/30362165/
https://pubmed.ncbi.nlm.nih.gov/12849712/
https://pubmed.ncbi.nlm.nih.gov/12849712/
https://pubmed.ncbi.nlm.nih.gov/12849712/
https://pubmed.ncbi.nlm.nih.gov/12849712/
https://pubmed.ncbi.nlm.nih.gov/27930895/
https://pubmed.ncbi.nlm.nih.gov/27930895/
https://pubmed.ncbi.nlm.nih.gov/27930895/
https://pubmed.ncbi.nlm.nih.gov/27930895/
https://pubmed.ncbi.nlm.nih.gov/16924558/
https://pubmed.ncbi.nlm.nih.gov/16924558/
https://pubmed.ncbi.nlm.nih.gov/16924558/
https://pubmed.ncbi.nlm.nih.gov/16924558/
https://pubmed.ncbi.nlm.nih.gov/16924558/
https://www.sciencedirect.com/science/article/abs/pii/S0304395903000745
https://www.sciencedirect.com/science/article/abs/pii/S0304395903000745
https://www.sciencedirect.com/science/article/abs/pii/S0304395903000745
https://lucalombardo.net/wp-content/uploads/2018/11/88.pdf
https://lucalombardo.net/wp-content/uploads/2018/11/88.pdf
https://lucalombardo.net/wp-content/uploads/2018/11/88.pdf
https://lucalombardo.net/wp-content/uploads/2018/11/88.pdf
https://pubmed.ncbi.nlm.nih.gov/31090938/
https://pubmed.ncbi.nlm.nih.gov/31090938/
https://pubmed.ncbi.nlm.nih.gov/31090938/
https://pubmed.ncbi.nlm.nih.gov/31090938/
https://pubmed.ncbi.nlm.nih.gov/22647428/
https://pubmed.ncbi.nlm.nih.gov/22647428/
https://pubmed.ncbi.nlm.nih.gov/22647428/
https://pubmed.ncbi.nlm.nih.gov/22647428/
https://pubmed.ncbi.nlm.nih.gov/22647428/
https://pubmed.ncbi.nlm.nih.gov/26965423/
https://pubmed.ncbi.nlm.nih.gov/26965423/
https://pubmed.ncbi.nlm.nih.gov/26965423/
https://pubmed.ncbi.nlm.nih.gov/26965423/
https://pubmed.ncbi.nlm.nih.gov/29504182/
https://pubmed.ncbi.nlm.nih.gov/29504182/
https://pubmed.ncbi.nlm.nih.gov/29504182/
https://pubmed.ncbi.nlm.nih.gov/29504182/
https://pubmed.ncbi.nlm.nih.gov/28557358/
https://pubmed.ncbi.nlm.nih.gov/28557358/
https://pubmed.ncbi.nlm.nih.gov/28557358/
https://pubmed.ncbi.nlm.nih.gov/28557358/
https://pubmed.ncbi.nlm.nih.gov/28557358/
https://pubmed.ncbi.nlm.nih.gov/28557358/
https://pubmed.ncbi.nlm.nih.gov/30037632/
https://pubmed.ncbi.nlm.nih.gov/30037632/
https://pubmed.ncbi.nlm.nih.gov/30037632/
https://pubmed.ncbi.nlm.nih.gov/30037632/
https://pubmed.ncbi.nlm.nih.gov/30037632/
https://pubmed.ncbi.nlm.nih.gov/30037632/
https://pubmed.ncbi.nlm.nih.gov/20236763/#:~:text=Chronic%20myofascial%20temporomandibular%20pain%20is%20associated%20with%20neural%20abnormalities%20in,%2C%20Goddard%20G%2C%20Mackey%20SC.&text=Myofascial%20pain%20of%20the%20temporomandibular,but%20poorly%20understood%20chronic%20disorder.
https://pubmed.ncbi.nlm.nih.gov/20236763/#:~:text=Chronic%20myofascial%20temporomandibular%20pain%20is%20associated%20with%20neural%20abnormalities%20in,%2C%20Goddard%20G%2C%20Mackey%20SC.&text=Myofascial%20pain%20of%20the%20temporomandibular,but%20poorly%20understood%20chronic%20disorder.
https://pubmed.ncbi.nlm.nih.gov/20236763/#:~:text=Chronic%20myofascial%20temporomandibular%20pain%20is%20associated%20with%20neural%20abnormalities%20in,%2C%20Goddard%20G%2C%20Mackey%20SC.&text=Myofascial%20pain%20of%20the%20temporomandibular,but%20poorly%20understood%20chronic%20disorder.
https://pubmed.ncbi.nlm.nih.gov/20236763/#:~:text=Chronic%20myofascial%20temporomandibular%20pain%20is%20associated%20with%20neural%20abnormalities%20in,%2C%20Goddard%20G%2C%20Mackey%20SC.&text=Myofascial%20pain%20of%20the%20temporomandibular,but%20poorly%20understood%20chronic%20disorder.
https://pubmed.ncbi.nlm.nih.gov/18784481/#:~:text=Hematogenous%20immune%20cells%20may%20migrate,central%20glial%20responses%20to%20injury.
https://pubmed.ncbi.nlm.nih.gov/18784481/#:~:text=Hematogenous%20immune%20cells%20may%20migrate,central%20glial%20responses%20to%20injury.
https://pubmed.ncbi.nlm.nih.gov/18784481/#:~:text=Hematogenous%20immune%20cells%20may%20migrate,central%20glial%20responses%20to%20injury.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3076185/#:~:text=IL%2D1%CE%B2%20may%20explain%20how,the%20development%20of%20chronic%20pain.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3076185/#:~:text=IL%2D1%CE%B2%20may%20explain%20how,the%20development%20of%20chronic%20pain.
https://pubmed.ncbi.nlm.nih.gov/21708311/

of orafacial inflammatory pain. Int Rev Neurobiol.
2011; 97: 179-206.

57. Belmonte C. Pain, dryness and itch sensations

in_eye surface disorders are defined by a balance

between inflammation and sensory nerve injury. Cornea
2019; 38: S11-S24.

58. Levitt AE, Galor A, Chowdhury AR, Felix ER,
Sarantopoulos CD, Zhuang JY, et al. Evidence that dry

eye represents a chronic overlapping pain condition.
Mol Pain. 2017; 13: 1-9.

59. Chang VS, Rose TP, Karp CL, Levitt RC,
Sarantopoulos C, Galor A. Neuropathic-like ocular pain

and nonocular comorbidities correlate with dry eye
symptoms. Eye Contact Lens. 2018; 44: S307-S313.
60. Edvinsson L, Villalon CM, Mossen Van Den
Brink A. Basic Mechanisms of migraine and its acute
treatment. Pharmacol Therap. 2012; 136: 319-333.

61. Cader MZ. The molecular pathogenesis of

migraine: new developments and opportunities. Hum
Mol gent. 2013; 22: R39-R44.

62. Campi LB, Visscher CM, Ongaro PCJ, do Vale
Braido GV, Fernandes G, Gongalves DAG. Widespread

pain and central sensitization in adolescents with signs

of painful temporomandibular disorders. J Oral Fac Pain
Headache. 2020; 34: 83-91.

63. Costa YM, Porporatti AL, Stuginski-Barbosa J,
Bonjardim LR, Speciali JG, Conti PCR. Headache

attributed to masticatory myofascial pain: impact on

facial pain and pressure pain threshold. J Oral Rehabil.
2016; 43: 161-168.
64. Lorduy KM, Liegey-Dougall A. Haggard R,

Sanders CN, Gatchel RJ. The prevalence of comorbid

symptoms of central sensitization syndrome among three

different groups of temporomandibular disorder patients.
Pain Pract. 2013; 13: 604-613.

Citation: Kamal G Effat. Eye Pain in Patients with Arthrogenous Versus Myogenous Temporomandibular Disorder Presenting to An Otolaryngology

Clinic. J ENT Care Otolaryngol Res. 2020; 2: 1002.

Copy Right: © 2020 Kamal G Effat. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.

J ENT Care Otolaryngol Res

11

Volume 2 (1): 2020


https://pubmed.ncbi.nlm.nih.gov/21708311/
https://pubmed.ncbi.nlm.nih.gov/21708311/
https://pubmed.ncbi.nlm.nih.gov/31490785/
https://pubmed.ncbi.nlm.nih.gov/31490785/
https://pubmed.ncbi.nlm.nih.gov/31490785/
https://pubmed.ncbi.nlm.nih.gov/31490785/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5584655/#:~:text=A%20series%20of%20studies%20in,findings%20are%20associated%20with%20more
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5584655/#:~:text=A%20series%20of%20studies%20in,findings%20are%20associated%20with%20more
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5584655/#:~:text=A%20series%20of%20studies%20in,findings%20are%20associated%20with%20more
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5584655/#:~:text=A%20series%20of%20studies%20in,findings%20are%20associated%20with%20more
https://pubmed.ncbi.nlm.nih.gov/29227460/
https://pubmed.ncbi.nlm.nih.gov/29227460/
https://pubmed.ncbi.nlm.nih.gov/29227460/
https://pubmed.ncbi.nlm.nih.gov/29227460/
https://pubmed.ncbi.nlm.nih.gov/22939884/
https://pubmed.ncbi.nlm.nih.gov/22939884/
https://pubmed.ncbi.nlm.nih.gov/22939884/
https://academic.oup.com/hmg/article/22/R1/R39/692162
https://academic.oup.com/hmg/article/22/R1/R39/692162
https://academic.oup.com/hmg/article/22/R1/R39/692162
https://pubmed.ncbi.nlm.nih.gov/31247058/#:~:text=CONCLUSION%3A%20Individuals%20with%20signs%20of,risk%20of%20presenting%20with%20CS.
https://pubmed.ncbi.nlm.nih.gov/31247058/#:~:text=CONCLUSION%3A%20Individuals%20with%20signs%20of,risk%20of%20presenting%20with%20CS.
https://pubmed.ncbi.nlm.nih.gov/31247058/#:~:text=CONCLUSION%3A%20Individuals%20with%20signs%20of,risk%20of%20presenting%20with%20CS.
https://pubmed.ncbi.nlm.nih.gov/31247058/#:~:text=CONCLUSION%3A%20Individuals%20with%20signs%20of,risk%20of%20presenting%20with%20CS.
https://pubmed.ncbi.nlm.nih.gov/31247058/#:~:text=CONCLUSION%3A%20Individuals%20with%20signs%20of,risk%20of%20presenting%20with%20CS.
https://pubmed.ncbi.nlm.nih.gov/26440358/
https://pubmed.ncbi.nlm.nih.gov/26440358/
https://pubmed.ncbi.nlm.nih.gov/26440358/
https://pubmed.ncbi.nlm.nih.gov/26440358/
https://pubmed.ncbi.nlm.nih.gov/26440358/
https://pubmed.ncbi.nlm.nih.gov/23336585/
https://pubmed.ncbi.nlm.nih.gov/23336585/
https://pubmed.ncbi.nlm.nih.gov/23336585/
https://pubmed.ncbi.nlm.nih.gov/23336585/
https://pubmed.ncbi.nlm.nih.gov/23336585/

