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diffusion weighted images (DWI, Figure 1d]. Brain MRI was 
normal. Autoimmune profiles, including anti-aquaporin 4 
antibody and hypercoagulability were negative.

The patient was diagnosed with golf-induced myelopathy and 
treated with intravenous methylprednisolone (1 g/day) for 
5 days. Risk factors for multiple sclerosis and thyroid-associated 
myelopathy were extremely low (negative for oligoclonal 
bands, normal brain MRI, normal thyroid hormone levels). 
Neurologic examination 20 days after discharge revealed no 
objective deficits.

The identification of spinal cord hyperextension is one of 
the most important findings in sports-related myelopathy. 
To date, spinal cord hyperextension has been suggested 
as the cause of neurologic deficits in surfing, swimming, 
cheerleading, and back handspring.[2-4] Modern golf swing 
technique favors limited pelvic rotation compared to 
shoulder rotation during backswing, and hyperextension 
of the spine during follow-through.[5] In addition, the 
compressive load to the low back can be 8 times body 
weight, further exacerbating spinal hyperextension.[5] This 
large and repetitive movement can cause ischemic insults 
to the spinal cord.

Our patient’s lesion was located in the middle thoracic 
spine, an uncommon site for surfer’s myelopathy. According 
to previous studies on surfer’s myelopathy,[4] T2-signal 
abnormalities range from T5 to T10, which can reflect 
the anatomical variation of the Adamkiewicz artery. 
Furthermore, gadolinium enhancement was identified in 4 
of the 11 patients.[4] The thoracic location of our patient’s 
lesion corresponded to that found in a previous report,[4] 
although it is atypical for surfer’s myelopathy. In addition 
to the location of lesion, positive DWI lesion has not been 
always revealed in surfer’s myelopathy,[6] which conforms 
with our patients.

Surfer’s myelopathy is associated with activities requiring 
repetitive spinal hyperextension. Physicians should be aware 
of sports-related spinal cord injuries as the popularity of sports, 
including golf grows.
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Red Ear Syndrome: Case Series and Review of a Less 
Recognized Headache Disorder

Sir,
Red ear syndrome (RES), originally described by Lance (1994), 
is characterized by pain and redness of one or both external 
ears with a burning sensation.[1] Pain may radiate to the 

mandible, cheek, and occiput from the pinna.[1,2] The attacks 
can last for seconds to hours but commonly occur for 30 min 
to an hour.[2-4] Its etiology, pathophysiology, and treatment are 
unclear. It is not yet included in the international classification 
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of headache disorders version II or IIIβ [ICHD II and 
ICHD-IIIβ].[1]

Herein, we report three patients with RES and review the 
published literature on this rare syndrome.

Case 1: A 23-year-old female presented with episodic severe 
left ear pain with reddening of the pinna, 5–6 times per month, 
for 6 months, each episode lasting for 4–5 h [Figure 1]. 
Episodes were triggered by sunlight, wearing hairband, 
combing the hair prior to travel in the afternoon, lack of 
sleep, or travel post-lunch. She did not have a migraine or 
another headache. She felt relief with ice pack application, 
rest, or diclofenac 50 mg tablet. Her examination, MRI head 
and cervical spine were normal. Her symptoms remitted with 
10 mg/day amitriptyline for 6 months and are currently on 
medicines.

Case 2: A 21-year-old male presented with daily episodes of 
severe left ear pain and reddening [Figure 2] with a throbbing 
hemicranial headache with nausea, photo-phonophobia, 
precipitated by missing breakfast, playing in the sun, or 
travelling for 3 months. While the reddening of ear and 
pain would last for 3–4 h, the headache would last for 6–8 h 
and improve by paracetamol or sleep. His examination and 
brain imaging were normal. He improved with 5 mg/day of 
flunarizine for 6 months and was symptom-free now without 
medicines for 3 months.

Case 3: A 26-year-old female presented with episodic bilateral 
earache with reddening of both ears, lasting 2–4 h with a 
burning sensation, precipitated by eating sour food, strong 
perfume, getting emotional, or speaking a lie, without any 
headache, nausea, and vomiting [Figure 3]. The episodes were 
infrequent, about 1–2/month but causing social embarrassment. 
The episodes would improve with rest or paracetamol. Her 
examination including dental examination and MRI brain and 
cervical spine were normal. Since she had only occasional 
nondisabling episodes she did not want prophylactic treatment.

These three patients we described had characteristics of RES 
with episodic paroxysmal attacks of unilateral/bilateral ear 
erythema along with burning ear pain.[1] In RES, the extent of 
pain and redness can be variable: pain can be dull, wounding, 
sharp and poking; the extent of pain-redness could be at the 
pinna, with the inclusion of cheek, temple, upper neck, and 
whole face ipsilateral to the influenced ear.[1-3,5,6] Heat, rubbing, 
touching the ear, neck movements, brushing of the hair, biting, 
tooth pounding, stress, or specific dietary elements work as 
triggers.[1,7]

Central, as well as peripheral dysfunction in variable 
ways, have been suggested by different authors as the 
pathophysiologic abnormality in RES. Central brainstem 
trigemino-facial neurovascular-axis dysfunction in lines with 
migraine and various trigeminal autonomic cephalalgias has 
been proposed by some scientists.[1,4,8] Others have suggested 
a peripheral dysfunction in the trigeminal nerve or C3 nerve 
root irritation as the proposed hypothesis for RES.[1,3] The 

Figure  3: Case 3: Bilateral red ears during paroxysms of pain in 
R] Right ear L] Left ear

Figure 1: Red ear in case 1: (a) During the paroxysm of pain. (b) Normal 
ear when pain paroxysm is over

ba

Figure 2: Red ear in case 2: (a) During the paroxysm of pain. (b) Normal 
ear when pain paroxysm is over

ba

link of RES to the skin disease erythromelalgia has also been 
suggested.[1,9,10] We suggest a unified hypothesis considering 
a combination of both central dysfunctions as well as 
peripheral dysregulation as the pathophysiologic dysfunction 
in RES [Table 1].
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the criteria should have a lesser number as the minimum 
required to attack.

A criterion of having the pain unilaterally also may not be 
required as patients may have bilateral red ears during an 
attack (as in one of our cases). If unilaterality is not must, 
then, having the feature as one of the criteria makes the 
criteria unnecessarily complicated. So laterality may not be 
mentioned at all in the diagnostic criteria and only 2 of 3 criteria 
(burning quality/mild-to-moderate intensity and triggered by 
cutaneous stimuli) may be considered. The same fallacy of 
describing the pain to be hemicranial in migraine has also 
been there for many years but the fact that headache can be 
bilateral in migraine (especially in children) is well-known 
now. [ICHD III].[15] Similarly, hemifacial spasm or trigeminal 
neuralgia have been known to have bilateral symptoms in rare 
cases and so the criteria to have unilateral pain also may not 
be clinically relevant.

RES can be classified into two types: 1) Primary RES and 
2) Secondary RES. Primary type RES occurs more in younger 
individual and is short-lasting with variable recurrence and most 
of them have a history of migraine. In contrast, secondary RES 
occurs in older with female predominance and without a history of 
migraine or associated with the trigger.[2,7] Secondary RES has been 
attributed to a number of disorders such as cervical arachnoiditis, 
traction injury of upper cervical roots, atypical neuralgias, 
temporomandibular joint dysfunction, or thalamic syndrome.[2]

RES has been reported in association with migraine and 
temporomandibular joint dysfunction.[2] Raieli et al. suggested 
that RES associated with migraine can occur during its 
prodrome (as an aura of migraine) or during the period 
of headache and this association could be explained by 
trigeminovascular activation.[4,6] Synchronous ear vasodilation 
with facial vasoconstriction could be the reason for RES seen 
during a migraine attack.[11,12]

RES also has overlap with trigeminal autonomic 
cephalalgias (TAC) but the main differentiating feature of TAC 
is extra-auricular symptoms such as lacrimation, conjunctival 
redness, and nasal blockage which are not seen in RES.[13,14]

Lambru,  Mil ler,  and Matharu have proposed the 
diagnostic criteria for RES [Table 2]. However, there are 
fallacies in these diagnostic criteria still and some of them 
can be debated about. For example, the number of attacks 
required to be present in criteria A has been empirically 
numbered to be at least 20 attacks and this may not be 
required. The frequency of attacks may be important 
while considering whether prophylactic treatment is 
required or not, however, documented fewer attacks 
which satisfy other criteria would not negate a diagnosis 
of RES. The criteria do concede that patients may have 
fewer attacks and daily attacks may not be required but 
then these facts about frequency (20 attacks at least) 
should not be considered in the diagnostic criteria or 

Table 1: Tabulated summary of different proposed hypotheses for the pathophysiology of red ear syndrome

Different Hypothesis 
(Author) [References]

Description of hypothesis Favoring points of the 
hypothesis

Pitfalls of the hypothesis

Central 
Theory

Brainstem 
trigemino- autonomic circuit 
dysregulation theory
(Goadsby and Lipton)[1,8]

Dysfunction in the regulation of the brainstem 
connection between facial parasympathetic 
outflow in response to stimuli exciting the 
trigeminal nerve

This hypothesis in line with 
the central hypothesis of 
paroxysmal hemicranias, 
cluster headache and SUNA

What leads to the 
dysfunction in the link 
between trigeminal and 
facial nerve is unclear

Trigemino-Vascular activation 
theory
(Raielli)[1,4]

Trigeminal nerve activation by stimuli lead to 
the release of vasodilator substances such as 
substance P, CGRP, and nitric oxide causing pain 
and redness

Associated of RES with 
migraine can be explained 
by this theory

RES occurs due to 
sympathetic dysregulation 
and not by parasympathetic 
activation

Peripheral 
Theory

Antidromic discharges from 
C3 Root irritative lesions
(Lance)[1,3]

Vasodilatation in the external ear region leads to 
reddening and pain. This occurs due to C3 root 
irritation

Relief by local anaesthesia, 
RES Triggered by 
temporomandibular joint 
pathologies

How C fibres get stimulated 
in primary RES is unclear

Auricular Erythromelalgia 
Theory
(Kalgaard and Orstavik)[1,9,10]

Combination of vascular misdistribution and 
sensory and sympathetic nerve dysfunction in 
the auricular region leads to skin hypoxia on 
exposure to specific triggers. Such hypoxia leads 
to neuropathic pain and redness in the auricular 
region

Clinical similarities to 
Erythromelalgia

Headache occurring in 
association with RES is not 
explained

Unified 
Theory

Combination of central as 
well as peripheral dysfunction 
in a variable manner may be 
responsible for RES.
(We propose this)

Secondary RES (associated with cervical cord 
or TMJ lesions) may be due to peripheral 
nerve dysfunction leading to an exaggerated 
vasodilatory response to nonpainful cutaneous 
stimuli/triggers.
Primary RES, as well as secondary RES 
in association with thalamic or brainstem 
pathology, would be a result of central brainstem 
dysfunction plus abnormal peripheral focal 
neurovascular bundle supplying the external ear 
region

This unified theory 
combines both the central 
and peripheral theories 
and can also differentiate 
the RES into primary and 
secondary subtypes.

What leads to the brainstem 
trigemino-facial circuit 
dysfunction is still unclear
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RES is a rare, incompletely understood, probably 
under-recognized headache disorder characterized by 
short-lasting paroxysmal attacks of reddening of pinna with 
local pain involving the external ear. More awareness about this 
disorder, refining its diagnostic criteria, and consideration for 
inclusion of it in the ICHD classification should be the further 
steps in understanding and recognizing this rare headache 
disorder.
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Table 2: Diagnostic criteria for primary RES by Lambru, 
Miller, and Matharu[1]

A At least 20 attacks fulfilling criteria B-E
B Episodes of external ear pain lasting up to 4 h
C The ear pain has at least two of the following characteristics:

Burning quality
Unilateral location
Mild-to-moderate severity
Triggered by cutaneous or thermal stimulation of the ear

D The ear pain is accompanied by ipsilateral redness of the 
external ear.

E Attacks occur with a frequency of more than equal to one 
per day, although cases with lower frequency may occur.

F Not attributed to another disorder

Epilepsy in Ring Chromosome 20 Syndrome Might Have 
Variable Clinical Features

Sir,
Ring chromosome 20 [r(20)] syndrome is a rare chromosomal 
disorder characterized by severe epilepsy, behavioral problems, 
and mild-to-moderate cognitive deficits. Ring chromosomes have 

been identified for each of the human chromosomes, and the 
overall frequency is estimated at 1 in 30,000 to 60,000 births.[1] 
Ring formation can occur in either the germline or somatic cells 
resulting from rare intra-chromosomal fusions. The timing of 
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