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Purpose: To determine the prevalence and clinical characteristics of trigeminal—cervical (TC)
ocular referred pain.

Methods: A retrospective study of 1,680 patients seen during 20022010 was performed in an
ocular surface specialty center to identify patients with or without TC pain defined as ocular pain
with ipsilateral trigger points located at the occipital region. Patients with refractory TC pain despite
topical anesthetics and conventional treatments received interventional injection to each trigger point.
Results: A total of 81 (4.8%) patients (study group) with TC pain and 241 patients (control
group) without TC pain were identified out of the 1,680 patients over an § year period. There
was no difference in age, gender, prior surgeries, medications, non-pain symptoms, pain later-
ality, and concomitant ocular diseases between the 2 groups. Multivariate regression analysis
showed that patients with TC pain had a significant correlation with persistent deep ocular pain,
ipsilateral trigger points (=99, p<0.001) but not headaches (=0.09, p=0.5). Injection at the
trigger points achieved complete or partial pain resolution with a low recurrence rate in 43 of
45 (96%) patients with TC pain.

Conclusion: TC pain defined herein may be a different entity of ocular pain and can indeed be
differentiated from other ocular pain by the referral character so that one may avoid mislabel-
ing it as undetermined or as a reason to unnecessarily overtreat concomitant ocular diseases.
Keywords: headache, new ocular pain, referred pain, trigeminal—cervical, trigger point,
occipital neuralgia

Introduction

Ocular pain located in the eye, periorbital, or retro-orbital areas with or without head-
aches is a common complaint from patients prompting an ophthalmic clinic visit.! In
patients complaining predominantly about ocular pain, nociceptive pain®* and neu-
ropathic pain* of the eye origin have been recognized. However, one less recognized
cause of ocular pain is the ocular referred pain, i.e., the pain is felt at eye but the
pain source is originated distantly. Referred pain is caused by highly complex nerve
transmission between the peripheral and central nervous systems.’ Anatomically, the
nociceptive fibers from the ocular region transmit a pain sensation via the ophthalmic
branch (V1) of the trigeminal nerve to the trigeminal subnucleus caudalis (V) and
ipsilateral upper cervical spinal cord (C,_,). The convergence of any pain mediated by
nociceptive fibers from afferent occipital/cervical (C, ) to the same region (hereafter
defined as trigeminal—cervical [TC]) may constitute the anatomical basis to elicit
ipsilateral ocular referred pain.*?
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Trigger points are defined as hyperirritable spots that elicit
local tenderness or referred pain that cannot be explained
by findings on neurological examination. In the eye, several
studies have reported that referred pain elicited by trigger
points contributes to pain perception in the head,'®!! while an
example of referred pain as the cause of unexplained ocular
pain was first reported in 1954'? and subsequently described in
a large series of 30 cases by Knox and Mustonen'® in 1975. In
the latter study, the authors noted that such pain had been over-
looked by prior patients’ visits to several physicians, including
ophthalmologists. Such pain is believed to be “referred” in
nature because of the presence of trigger points in the occipital
scalp area and the permanent pain relief encountered after a
single injection of anesthetic into the trigger point. Bode'*
in 1979 further reported 16 cases with the main complaint
of orbital or periorbital pain secondary to “neuritis” in the
skull base (region between the occipital protuberance and
the mastoid process) and the subsequent relief by regional
nerve block. Since then, similar findings have been reported
in few isolated case reports.!>!¢ It remains unclear whether
the aforementioned ocular referred pain might be a unique TC
ocular referred pain (hereafter TC pain for short). To address
these questions, a retrospective review of patients who were
referred to an ocular surface specialty clinic with a variety of
ocular surface diseases since its inception in 2002 was carried
out. This was done to determine whether TC pain can be an
overlooked cause of ocular referred pain.

Methods

Study design and subjects
This study was approved by the ethics committee of the
Ocular Surface Research and Education Foundation (Miami,

Figure | Trigger points and trigger points injection.

FL, USA) to retrospectively review 1,680 patients who
were consecutively seen from the inception of the Ocular
Surface Center (Miami, FL, USA), a center that is special-
ized in the diagnosis and treatment of difficult and complex
ocular diseases, from 2002 to 2010. Following the Tenets of
the Declaration of Helsinki, written informed consent was
obtained from all patients as a routine. For those complain-
ing of ocular pain, their pain characteristics and associated
symptoms were routinely and uniformly assessed according
to a questionnaire. From the medical records of these eligible
patients, we also retrieved data regarding demographics, past
history, previous surgeries, medications, concomitant ocular
and systemic diseases, and present illness.

Diagnostic criterion for TC pain

Diagnosis of TC pain was based on the criterion of presence
of trigger points located over external occipital bony protu-
berance points ipsilateral to the ocular pain. Finger pressing
trigger points elicited local tenderness and radiating pain
to the eye, resulting in “the patient to jump or hyperextend
the back and neck” as described by Knox and Mustonen'
(Figure 1A). Different locations of trigger points were sys-
temically surveyed in occipital, neck, shoulder, and elbow
in both sides of the body (Figure 1).

Intervention

Patients with refractory ocular pain, despite topical anes-
thetics and conventional treatments, might have received an
injection to each trigger point. After the trigger points were
identified, e.g., over external occipital bony protuberance,
they were cleaned with alcohol pad and injected by insert-
ing the needle all the way to the bony protrusion, away from

Fengchi
GB20

Wangu
GB12

Jianjing
GB21

Notes: (A) Trigger point at the occipital area over the external occipital protuberance; (B) injection to occipital trigger point; (C) trigger point at the shoulder area where
the trapezus muscle is attached; (D) trigger point at the elbow area over the lateral epicondyle of the humerus bone; and (E) acupuncture points of GB20, GB12, and GB21I.
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which the needle was withdrawn to the tendon/muscle com-
plex. After the plunger was pulled back to ensure no blood
return, 0.5 mL of an equal mixture (V/V) of triamcinolone
acetonide (40 mg/mL; Bristol-Myers Squibb, New York, NY,
USA) and 2% lidocaine (Hospira, Inc., Lake Forest, IL, USA)
(Figure 1B) was injected to each trigger point.

Outcome measures

Clinical characteristics including age, gender, prior surger-
ies, medications, non-pain symptoms, concomitant ocular
diseases, headache, pain characteristics, and laterality were
compared between the patients with and without TC pain. The
locations of trigger points that elicited local tenderness and
radiating pain to the eye were compared. The pain response
for patients with refractory TC pain who received trigger
point injection was assessed as completely resolved, partially
resolved, unchanged or worse in the follow-up visits. Pain
recurrence and complications related to the trigger point
injection were also recorded.

Statistics

Descriptive statistics for continuous variables were reported
as the mean + standard deviation (SD) and analyzed using
SPSS software, version 19.0 (IBM Corporation, Armonk, NY,
USA). Differences between parameters were analyzed by the
Student’s ¢-test and the chi-square test. Correlation between

Table | Clinical data of patients with and without TC pain

parameters was analyzed by the Spearman’s rank order cor-
relation or the multivariate regression analysis. Recurrence
and reinjection rate after first injection was computed using
the Kaplan—Meier survival analysis. Effect of covariates on
the relation with time to recurrence was evaluated using a
Cox proportional hazards regression model. A p value <0.05
was considered statistically significant.

Results

Among these 1,680 patients, 322 (19.2%) patients com-
plained of ocular pain as a part of their chief complaint.
Based on the trigger point diagnostic criterion described
in the “Methods” section, these 322 patients were further
divided into 81 patients with and 241 patients without TC
pain. These 81 patients with TC pain represented 4.8% of
the total patients seen in a period of 8 years. Because of the
subspecialty referral practice, the overwhelming majority
of these 1,680 patients presented with a variety of active
ocular surface diseases. Thus, it is of no surprise that ocular
surface diseases were found in all 241 patients without TC
pain and in 77 (95%) patients with TC pain (p=0.8). Nor-
mal ocular surface examination was noted in only 4 (5%)
patients with TC pain. As shown in Table 1, a comparison
between these 2 groups did not reveal any difference in age,
gender, prior surgery, prior topical medications, associated
symptoms, or concomitant ocular or systemic diseases.

Demographic features TC pain Non-TC pain p -value
n=81 n=241

Age (years), mean * SD 56.6+19.3 58.7 +£20.7 0.4

Gender (M:F) 52:29 146:95 0.7

Prior surgery, n (% of total)
Cataract 7 (8.6) 40 (16.6) 0.1
Vitrectomy 4 (4.9) 13 (5.4) 0.9
Blepharoplasty 33.7) 28 (11.6) 0.06
Tarsorraphy 4 (4.9) 6 (2.4) 0.2
Limbal stem cell transplantation 2 (2.5) 5@2.0) 0.8
Refractive 7 (8.6) 17 (7.1) 0.8
Superficial keratectomy 1 (1.2) 7(2.9) 0.7
Penetrating keratoplasty 2 (2.5) 12 (5) 0.5
Conjunctivochalasis 4 (4.9) Il (4.6) 0.9
Pterygium 3(7) 13 (5.4) 0.8
Strabismus 0 2 (0.8) 0.6
Glaucoma 0 12 (4.5) 0.6
Tumor excision 0 3(1.2) 0.6
Nasolacrimal 0 3(1.2) 0.6
Other 5(6.2) 24 (9.9) 0.5

(Continued)
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Table | (Continued)

TC pain Non-TC pain p-value
n=81 n=24l|
Prior topical medication
Artificial tears 21 (25.6) 80 (33.2) 0.5
Autologous serum 4 (4.9) 16 (6.6) 0.2
Steroid 17 (21) 84 (34.9) 0.08
Cyclosporine 8(9.9) 45 (18.7) 0.09
Bandage contact lens 7 (8.6) 34 (14.1) 0.4
Punctal occlusion 20 (24.7) 46 (19.1) 0.6
Associated non-pain symptoms
Irritation 38 (47) 82 (34) 0.08
Burning 18 (22.2) 42 (17.4) 0.2
Dryness 40 (49.4) 90 (37.3) 0.06
Tearing 19 (23.4) 41 (17) 0.2
Blurred vision 29 (35.8) 57 (23.7) 0.1
Photophobia 22 (27.2) 49 (20.3) 0.2
Itching 12 (14.8) 33 (13.7) 0.8
Mucus formation 16 (19.8) 21 (8.7) 0.07
Redness 14 (17.3) 45 (18.7) 0.8
Concomitant ocular diseases
Dry eye disease 40 (49.4) 94 (39) 0.3
Exposure keratopathy 8(9.9) 16 (6.6) 0.5
Lagophthalamus 4 (4.9) 26 (10.8) 0.2
Blepharitis 17 (21) 46 (19.1) 0.1
Conjunctivochalasis 17 (21) 65 (27) 0.4
Sunken upper eyelids 13 (16) 41 (17) 0.7
Eyelid disorder 6 (7.4) 48 (19.9) 0.08
Limbal stem cell transplantation 3(3.7) 16 (6.6) 0.5
Symblepharon 3(3.7) 26 (10.8) 0.09
Pterygium 3.7 16 (6.6) 0.5
Herpes zoster/simplex keratopathy 3(3.7) 5(2.1) 0.3
Corneal ulcer 0 13 (5.4) 0.2
Trauma 2 (2.5) 10 (4.1) 0.7
Corneal perforation 1 (1.2) 6 (2.5) 0.8
Floppy eyelid syndrome 28 (34.6) 69 (28.6) 0.3
Glaucoma 7 (8.6) 30 (12.4) 0.5
Chemical/thermal burn 7 (8.6) 14 (5.8) 0.3
Medicamentosa 337 2 (0.8) 0.2
Keratoconus 1 (1.2) 4(1.7) 0.2
Other 14 (17.3) 51 (21.2) 0.1
Concomitant systemic diseases
Migraine 0 Il (5) 0.09
Cardiovascular 0 3(1.2) 0.7
Cancer/Tumor 2 (2.5) 8(3.3) 0.9
Autoimmune 7 (8.6) 38 (15.8) 0.1

Note: Data presented as case number n (% of total) unless otherwise stated.
Abbreviations: F, female; M, male; TC, trigeminal—cervical.

Trigger points

On examination, trigger points were elicited at the occipital
region in all patients with TC pain (Figure 1A). Other trigger
points were identified at the shoulder area where the trapezius
muscle is attached (Figure 1C) and at the elbow area over
the lateral epicondyle of the humerus bone (Figure 1D).
Notable tenderness ipsilateral to the eye with ocular pain was

also elicited by pressing the finger over these trigger points.
Intriguingly, the location of the trigger points in the occipi-
tal region matched well with GB20 and GB12 acupuncture
points (Figure 1E). Among 81 patients with TC pain, a trigger
point was located at the occipital region alone in 27 patients
(33.3%), in both the occipital and the shoulder regions in
9 patients (11.1%), in the occipital, shoulder, and elbow
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regions in 38 patients (46.9%), and in the occipital and elbow
regions in 7 patients (8.6%) (Figure 1; Table 2). The ocular
pain for these 81 patients was significantly more prevalent in
unilateral TC pain (n=63, 77.8%) than those with asymmetric
bilateral (n=12, 14.8%) (p<0.001) or symmetric bilateral
(n=6, 7.4%) (p<0.001) TC pain. As expected, multivariate
regression analysis showed that TC pain was significantly
correlated with an ipsilateral trigger point (=99, p<0.001).
That is, the trigger points of all 63 patients with unilateral TC
pain were found on the same side as the eye with ocular pain.
For all 12 patients with asymmetric bilateral ocular pain, the
trigger points with more tenderness were also found in the
ipsilateral eye with more severe ocular pain. In all 6 patients
with symmetric bilateral pain, equal tenderness was noted
on both sides of trigger points. Although similar laterality
of ocular pain was noted in patients without TC pain regard-
ing unilateral ocular pain (n=131) and asymmetric bilateral

(n=64) or symmetric bilateral (n=46) ocular pain, none of
them had trigger points in the aforementioned location.

Pain characteristics

Ocular pain observed in the 81 patients with TC pain persisted
for some patients (n=52, 64.2%) despite having received
additional systemic medications including oral analgesics
(n=32), non-steroidal anti-inflammatory agents (n=15), anti-
depressants (n=10), and carbamazepine (n=10) or benzodi-
azepines (n=7) for a mean duration of 17.4 £ 22.9 months
before referral. Moreover, upon examination, such ocular
pain was not relieved by topical anesthetics for any of the
81 patients with TC pain.

All 81 patients with TC pain complained of various
intensities of persistent deep socket pain in retro-orbital and/
or supra-orbital areas, but no such complaints were made in
patients without TC pain (p<0.001; Table 2). Further inquiry

Table 2 Ocular pain characteristics in patients with and without TC pain

Characteristics TC pain Non-TC pain p-value
n=81 n=24l|
Case number n (% of total) Case number n (% of total)
Trigger points
Occipital region 81 (100) 0 <0.001
Shoulder 47 (58) 0 <0.001
Elbow 45 (55.6) 0 <0.001
Duration
Persistent between paroxysms 81 (100) 13 (5.4) <0.001
Persistent 0 68 (28.2) <0.001
Intermittent 0 160 (66.4) <0.001
Ocular pain characteristics
Deep 81 (100) 2 (0.8) <0.001
Superficial 0 239 (99.2) <0.001
Dull 6 (7.4) 3(1.2) 0.04
Sharp 2 (2.5) 14 (5.8) 0.2
Throbbing 3(3.7) 0 0.03
Shooting 1 (1.2) 1 (0.4) 0.4
Pressure 5(6.2) 1 (0.4) <0.001
Pinch 0 1 (0.4) 0.7
Numbness 2 (2.5) 0 0.02
Fluctuating 6 (7.4) 0 <0.001
Ocular pain location
Isolated in eye 53 (65.4) 232 (96.3) <0.001
Associated with headache 28 (34.6) 937 0.5
Frontal 9 (I.1) 3(1.2)
Temporal 12 (14.8) 5(2.1)
Occipital 9 (I.1) 0
Facial 5(6.2) 1 (0.4)
Radiation to 0.5
Ear 4(4.9) 0
Neck 3.7 0
Teeth 2 (2.5) 0
Nose 2 (2.5) 0
Shoulder 3.7 0
Abbreviation: TC trigeminal—cervical.
Journal of Pain Research 2017:10 submit your manuscript 1751

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Tseng et al

Dove

revealed that TC pain in 58 of the 81 patients was character-
ized by solely deep ocular pain, which was significantly more
than (p<0.001) other associated pain characteristics including
dull (n=6), fluctuating (n=6), pressure sensation (n=>5), throb-
bing (n=3), sharp (n=2), numbness (n=2), and shooting (n=1)
pain in the remaining 23 patients. Two patients presented
an overlap of pain characteristics such as dull combined
with shooting or sharp pain, respectively. In contrast, only
2 (0.8%) patients without TC pain described intermittent
deep socket pain. Of the 241 patients without TC pain, 239
(99.2%) showed superficial ocular pain. Importantly, 232 of
241 (96.3%) patients without TC pain and 53 of 81 (65.4%)
patients with TC pain presented with isolated ocular pain
that was limited only to the eye (p<0.001) (Table 2). Indeed,
the remaining 28 (34.6%) patients with TC pain presented
predominate ocular pain associated with headaches and radi-
ating pain. Multivariate regression analysis confirmed that TC
pain was significantly correlated with persistent deep socket
pain (=99, p<0.001) but not other pain characteristics such
as headache or radiation pain (’=0.09, p=0.5).

Treatment

All patients with TC pain were advised to use conservative
treatments such as Bengay® (Johnson & Johnson Consumer
Companies, Inc., New Brunswick, NJ, USA), muscle rub,
heat compress, or massage to trigger points. These treatments
resulted in some extent of relief of ocular pain in 36 of the
81 patients. The remaining “unbearable” 45 patients receiv-
ing trigger point injection to the occipital region resulted

1.0
0.9 4
0.8
0.7
0.6
0.5

0.4
0.3
0.2 -

Cumulative proportion without recurrence

0.1 1

0.0 T T T T T T T

0 1 2 3 4 5 6 7
Years after injection

Figure 2 Kaplan—Meier analysis.

in significant pain relief immediately or within a few days.
The pain was completely relieved in 39 patients (86.7%) and
partially improved in 4 patients (8.9%); however, there was no
pain improvement noted in 2 patients (4.4%). Kaplan—Meier
survival analysis showed that the cumulative percentage of a
symptom-free state after trigger point injection was 94% at
1 month, 90% at 3 months, 72% in 1 year, 51% in 2 years,
and 41% in 3 years (Figure 2A). For those who recurred after
the first injection, the reinjection rate was 9.5% at 1 month,
14% at 3 months, 29% in 1 year, 49% in 2 years, and 58% in
3 years (Figure 2B). For a mean follow-up duration of 16.2 +
19.1 months (range, 1-55 months) after the first injection, TC
pain recurred in 12 patients (26.7%), among whom 8 patients
received a second injection, 3 patients received >2 injections,
and 1 patient received 5 injections to achieve complete relief.
No complications related to the injection were noted. Cox
regression analysis showed that age (p=0.6), gender (p=0.6),
prior surgery (p=0.5), previous treatment (p=0.8), concomi-
tant systemic or ocular diseases (p=0.9), ocular pain laterality
(p=0.7), and pain characteristics (p=0.9) did not influence the
recurrence rate (Table 3).

Discussion

Based on the presence of trigger point(s) criterion defined in
the “Methods” section, we have identified 81 (4.8%) patients
with and 241 patients without TC pain in a total of 1,680
patients seen throughout a period of 8§ years. The presence of

trigger point(s) is indispensable for the diagnosis as we have
confirmed the presence of trigger points based on tenderness

1.0

0.8 4

0.6 -

0.4 -

0.2 4

Cumulative proportion without reinjection

0.0 T T T T |
0 1 2 3 4 5
Years after first injection

Notes: (A) Ocular pain and (B) reinjection recurrence after the first trigger point injection.
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Table 3 Cox regression analysis of factors affecting recurrence of
TC pain after trigger point injection

Variable Hazard 95% confidence p-value
ratio interval

Age, years 1.43 0.37-5.58 0.6
Gender

Male |

Female 1.02 0.43-3.52 0.6
Prior surgery

No |

Yes 0.90 0.21-3.32 0.5
Prior treatments

No |

Yes 1.99 —2.47 to 6.44 0.8
Concomitant systemic diseases

No |

Yes 0.64 0.05-8.37 0.9
Concomitant ocular diseases

No |

Yes 0.76 0.06-7.1 0.9
Ocular pain laterality

Unilateral |

Bilateral 0.26 0.016-4.29 0.7
Pain characteristics

Deep 1.12 0.75-3.19 0.9

Others 0.99 0.68-2.41 0.9

Abbreviation: TC trigeminal—cervical.

elicited by pressing by fingers over the ipsilateral external
occipital protuberance in all 81 patients with TC pain. Our
study further disclosed that TC pain had 100% deep ocular
pain in the retro-orbital or supraorbital area, while only
35% of our patients complained of headache, in which 11%
were located at the occipital region. Patients with TC pain
encountered infrequent headaches. The pattern of predomi-
nant ocular, but not occipital pain has also been described by
Knox and Mustonen'® and adopted by others.'*'¢ Other than
the presence of trigger point(s) and pain location, patients
with TC pain also had deep ocular pain in the retro-orbital
or supraorbital area that persisted between the paroxysms.
Collectively, we believe the TC pain is a referred pain and
is a new causative entity of ocular pain. Given the fact that
patients reported herein seeking medical attention in the
ocular surface center, their complaint of migraine headache
was rather low. Further prospective studies are warranted to
systemically test our hypothesis.

Interestingly, further comparative analyses disclosed
that there was no difference in age, gender, prior surger-
ies, medications, and concomitant ocular diseases between
patients with TC pain and those without. Because TC pain
can be associated with many ocular diseases that are known
to generate ocular pain and because comparative analyses also

disclosed that there was no difference in non-pain symptoms,
the diagnosis of TC pain can be overlooked and labeled
as “under-estimated”. Worst yet, without considering the
extra-ocular (referred) cause such as TC pain, the complaint
of ocular pain among all other non-ocular symptoms likely
prompts ophthalmologists to overtreat the very concomi-
tant ocular diseases. The lack of a notable relief following
application of topical anesthetics in all our patients with TC
pain can be differentiated from nociceptive and peripheral
corneal neuropathy,'”'® which is also known to be frequently
associated with concomitant ocular diseases. Unlike corneal
neuropathic pain, the majority of pain therapies including
those successfully directed to a central origin'” had also failed
in our patients with TC pain.

We hereby provide the following algorithm in manag-
ing patients with complaints of ocular pain. First, a higher
index of suspicion of TC pain should be raised when ocular
pain persists between the paroxysms and is located deep at
retro-orbital or supra-orbital areas. Such suspicion should be
further elevated if the history-taking suggests that ocular pain
remains refractory despite conventional anti-pain medications
and topical anesthetics. Second, even if there are concomi-
tant ocular surface diseases, physical examination should
include palpation by finger pressing to identify ipsilateral
trigger points (Figure 1). For those refractory patients, trigger
points injection may be considered as an effective treatment.
Consistent with previous reports,'*~1¢ such trigger point injec-
tion achieved an effective relief of TC pain by breaking the
cycle of trigemino-cervical coupling. Ocular pain relieved in
majority of our patients with TC pain, in which most achieved
immediate complete pain resolution with a low recurrence
rate after trigger point injection. Because the assessment
and treatments were performed by the same physician (ST),
this study design eliminates inter-rater/examiner variability.
However, our study is limited by not being controlled for other
treatments during the 12 months and not including the no-
treatment control group. Because this study is retrospective
in nature, the lack of significant adverse effects due to trigger
point injection might be due to the lack of systematic query.
Future prospective comparative studies will be strengthened
by using an algometer to measure pain intensity of the trigger
point to determine whether the said trigger point injection
can help establish the diagnosis.

The underlying cause leading to TC pain remains unclear.
Our correlative analysis, however, showed that TC pain was not
correlated with systemic diseases such as migraine, cardiovas-
cular, autoimmune diseases, and cancer/tumors, of which some
may develop ocular pain by altering vascular,'*?° muscular,!
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or neurological®? status of the tissues in the trigger points.
We speculate that prolonged stretching of the muscles, e.g.,
trapezius muscle between the occipital bone and those in the
shoulder, by a preferred sleeping posture on the bed might have
been exacerbated by the lack of atonia. These collectively result
in tissue/nerve inflammation at all said trigger points, triggering
the said referred pain. Due to the retrospective nature of this
study, future studies are warranted to validate this hypothesis
to the pathogenic formation of trigger points in TC pain.

Conclusion

TC pain is a referred ocular pain that is characterized by
persistent deep ocular pain with ipsilateral trigger points
located at the occipital region. The clinical characteristics
described herein helps differentiate from ocular pain caused
by other etiologies and establish the correct diagnosis so that
it will not be misdiagnosed or mislabeled as “undetermined”
or as a reason to unnecessarily overtreat concomitant ocular
diseases. By establishing TC pain as a new causative entity
of ocular pain, patients suffering from ocular pain now can
be better managed.
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