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Abstract

Erythromelalgia is a rare disorder characterized by redness, warmth, and intense burning pain in the distal
extremities, most commonly in the legs and feet. This neuropathic pain results from nociceptive hyperexcitability in
peripheral nerve fibers. The condition can be primary or secondary to a variety of disease conditions. A successful
treatment has so far been elusive, and patients often have a high degree of morbidity. This case report presents a
young male patient, who has been diagnosed with erythromelalgia which is believed to be secondary to his Type 1
Diabetes Mellitus. This case has diagnostic value for clinicians who have not seen this disorder.
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Case Presentation

A 30 year old Caucasian male presented to our clinic with redness,
warmth, swelling, and burning pain in his bilateral lower legs and feet.
The pain was so intense he needed to ambulate with a walker, and at
times even light touch elicited debilitating pain. This began gradually
two years ago, initially with a slight redness over his shins. Six months
ago, he was diagnosed with Type 1 Diabetes Mellitus. One month after
his diagnosis, the symptoms in his lower extremities worsened. The
patient had already been to a number of specialists and had not been
given a definite diagnosis. The mother had brought the patient to our
outpatient rheumatology clinic as a last resort. On physical exam, vital
signs were normal. He had bilateral lower extremity redness starting
from mid-calf and extending to the dorsal feet, but sparing the plantar
side (Figures 1-3). Allodynia was noted to the dorsum of both feet.
Trace pitting edema was noted to the dorsum of both feet, and there
was edema to all toes. Temperature strip to the dorsum of the left food
was 34°C, and the right foot was 33°C. Motor strength to the lower
extremities was 5/5 bilaterally. Sensory examination of the lower
extremities was normal to pinprick bilaterally. Knee jerk reflexes were
2+ bilaterally. Ankle jerk reflex was absent bilaterally. The rest of the
physical exam was normal. His only medical history was Type 1
diabetes. He had no surgical history. Social history was negative for
tobacco and alcohol use. His medications included subcutaneous
insulin, gabapentin 3600 mg daily (600 mg, 6 pills per day), duloxetine
60 mg daily, tramadol 50 mg every 6 hours, and triamcinolone
acetonide 0.1% topical cream. He had a number of studies performed
prior to coming to our clinic. A previously obtained non contrast
magnetic resonance imaging (MRI) study of the lumbar spine revealed
a small central disk protrusion with mild thecal sac compression at L4-
L5, without significant spinal canal stenosis or neuroforaminal
narrowing. There was no spondylolisthesis noted. The patient also had
a lower extremity angiogram, which revealed no vessel occlusion.
Electromyographic (EMG) and nerve conduction velocity (NCV)
testing was performed. Evaluation of the left sural sensory and right
sural sensory nerve showed no response (7 cm and 14 cm,
respectively). All remaining nerves were within normal limits. All F
wave latencies were within normal limits, and all H reflex latencies

were within normal limits. Needle evaluation of the right anterior
tibialis, the right peroneus longus, the right gastrocnemius, the left
anterior tibialis, the left peroneus longus, and the left gastrocnemius
showed slightly increased polyphasic potentials. All remaining muscles
showed no evidence of electrical instability. The results were thus
consistent with mild sensorimotor polyneuropathy, primarily axonal
in nature. A diagnosis of diabetic neuropathy had initially been
rendered by prior clinicians. He saw a dermatologist, and underwent
contact allergen patch testing, where 52 specific allergens were applied
to the patient’s back 48 hours prior, and removed and interpreted. The
results were grossly negative. In addition, he had a skin shave biopsy of
the right and left medial foot. The dermatopathology report showed
mild epidermal spongiosis with necrotic keratinocytes, and
extravasated erythrocytes, with few scattered hemosiderophages. There
were no features of vasculitis. PAS staining was negative for fungi.

Figure 1: Left foot with dorsal swelling, erythema, and warmth to
touch. Allodynia was present.
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Figure 2: Right foot with minimal dorsal swelling and erythema
over the toes. The foot was warm touch and allodynia was present.

Figure 3:Bilateral feet showing swelling and erythema, with warmth
and allodynia present.

On our evaluation, we conducted an extensive rheumatologic
workup. This included getting bilateral feet, ankle, and tibia/fibula x
rays, which were normal. Pertinent rheumatology labs tested included
a negative ANA by immunofluorescence as well as by cascading reflex.
A negative Anti-topoisomerase antibody (Anti Scl-70), negative
double stranded DNA antibody (Anti-Ds DNA), negative PM-ScL
antibody, normal complement levels, normal rheumatoid factor, and
negative Sjogren’s antibodies (SSA, SSB) were also noted. A celiac
disease panel was negative, and serum immunofixation revealed a
normal pattern. An infectious disease workup was done, which
included tests for HIV, Syphilis, Lyme disease, and EBV; all these tests
were negative. Upon review of all the accumulated data, a diagnosis of
Erythromelalgia was made. Since a small percentage of
Erythromelalgia cases can be due to underlying myeloproliferative
disorders, a hematology evaluation was obtained. A JAK2 mutation
analysis for thrombocytosis was negative, and blood counts and
erythropoietin level were normal. The pathophysiology for
Erythomelalgia was determined to be secondary to his diabetes. His
current regimen of oral pain and neuro-modulating agents has
provided little relief. He tried aspirin, which actually made the pain
worse. A sympathetic stellate ganglion block was also performed,
which only mildly reduced his pain. He was finally prescribed the class
1B antiarrhythmic mexiletine 150 mg daily, subsequently increased to
150mg twice daily, which has also mildly reduced his pain and
swelling.

Discussion

The term erythromelalgia was first used in 1878 to describe a
syndrome involving redness, warmth, and burning pain in the
extremities [1]. It is a rare condition, and many cases are

misdiagnosed. As such, reports vary regarding the exact incidence and
prevalence. Based on a retrospective review of 32 cases over 37 years,
the incidence of erythromelalgia was proposed to be 1.3 per 100,000
persons per year [2]. A larger study, which involved 168 patients over
14 years, proposed an incidence of 2.5 to 3.3 cases per million persons
per year [3,4]. Secondary erythromelalgia was reported to be more
common than primary erythromelalgia. Average age of presentation
was reported to be 55.8 years, with an age range from 5-91 years.
Symptoms were intermittent in 97% of patients, and constant in 3% of
patients. Symptoms predominantly involved the feet in 88.1% of
patients, and predominantly involved the hands in 25.6% of patients.
Erythromelalgia has a proposed prevalence of 18 to 20 cases per
million [5].

There are currently no confirmatory tests for erythromelalgia, so
diagnosis is based primarily on clinical presentation. The hallmark of
this condition is the triad of paroxysmal erythema, warmth, and
burning pain. Character of the pain is usually described as “hot”,
“burning”, or “numb.” Symptoms most commonly manifest in the
feet, however they may also manifest in the hands [3,6,7]. Symptoms
are usually intermittent, bilateral, and are often precipitated by
exertion or exposure to warmth. Various other precipitating factors
have also been reported, including insomnia, stress, caffeine, and
alcohol. Episodes may last from several minutes to several months,
and cooling of the affected area may alleviate the symptoms. Our
patient unfortunately experienced near constant pain over many
months. Primary erythromelalgia must be differentiated from
secondary erythromelalgia, and an underlying cause should be sought
in all new cases. The patient described in this case study presented
with the classic clinical triad associated with erythromelalgia. This
patient’s pain was debilitating, and was poorly controlled despite being
treated with high-doses of neuropathic pain medication. MRI studies
of the patient’s lumbar spine failed to reveal abnormalities that
correlated with the presenting signs and symptoms. Electrodiagnostic
studies revealed abnormalities consistent with mild sensorimotor
polyneuropathy. Given the patient’s past medical history of type 1
diabetes mellitus, the presumptive diagnosis of diabetic neuropathy
was made. This diagnosis did not, however, explain the patient’s
debilitating symptoms. Dermatologic work-up also failed to reveal the
etiology of the patient’s presenting complaints. After extensive
rheumatological work-up, the patient was ultimately diagnosed with
erythromelalgia. While primary erythromelalgia could not be
completely ruled out, the patient was most likely afflicted with
secondary erythromelalgia associated with type 1 diabetes mellitus.

Primary erythromelalgia, also known as Mitchell’s disease, has a
sporadic or an autosomal dominant inheritance pattern, and is
associated with the SCN9A gene mutation [8-10]. Work by Dib-Hajj et
al. reveals the mutation of the SCN9A gene leads to defective
production of a voltage gated sodium channel termed Navl.7 [11].
This sodium channel plays a critical role in the generation and
conduction of action potentials and is located within the dorsal root
ganglia (DRG) and sympathetic ganglia neurons. It produces a
tetrodotoxin-sensitive,  fast-inactivating current and is also
characterized by a slow recovery from inactivation and by a slow
closed-state inactivation. This results in large responses to small, sub-
threshold depolarizations. Missense mutations in Navl.7 have been
shown to produce a hyperpolarizing shift in activation and slow
deactivation. These mutations cause an increase in amplitude of the
current produced by Navl.7 in response to slow, small depolarizations
[11]. Defective sodium channels in the dorsal root ganglia result in
hyperexcitable C-fibers on peripheral sensory neurons and decreased
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nociceptor threshold to painful stimulus. In a study by Harty et al,, a
missense mutation of an alanine 863 substitution by proline (A863P)
in Navl.7 was shown to produce hyperexcitability in DRG [12]. It is
believed this hyperexcitability produces the allodynia in
erythromelalgia. Paradoxically, the symptoms of redness and warmth
are thought to be due to sympathetic ganglion neuron
hypoexcitability, linked to the Navl.7 mutation. Rush et al. reports on
a Navl.7 single amino acid substitution mutation, termed L858H, that
produces hyperexcitablity in DRG neurons (decreased threshold and
repetitive firing), and hypoexcitability (increased threshold and
attenuated firing) within sympathetic ganglion neurons [13]. Since the
sympathetic system controls cutaneous vascular tone, alterations in
vessel constriction and dilation lead to the signs of redness, warmth
and swelling characteristic of hyperemia.

Primary erythromelalgia is considered an ion channelopathy, and is
cited as the first channelopathy described that has an association with
chronic neuropathic pain [6-8,10]. Most cases of primary inherited
erythromelalgia present during early childhood, though not always. A
case of a patient presenting with hereditary erythromelalgia in the
second decade, was determined to have a novel Navl.7 mutation,
termed QIOR. QIOR induces hyperexcitability in DRG neurons, but
produces increases in excitability that are smaller than the change
produced by I848T, an early-onset erythromelalgia mutation [14-16].
Though our patient has not undergone genetic testing or mutation
analysis, we do not believe he has late-onset inherited erythromelalgia,
since he has no family history of the condition. Aside from primary
inherited erythromelalgia, there are cases of sporadic erythromelalgia
in persons with no previous family history of the condition. Han et al.
reports a case where a single amino acid substitution in the DIIS4-S5
linker of Navl.7 was present in two children with erythromelalgia
whose parents were asymptomatic. It was determined that the
asymptomatic father was genetically mosaic for the mutation [14].
Secondary erythromelalgia has been associated with myeloproliferative
disorders, autoimmune disorders, neuropathic disorders, infectious
diseases, neoplasms, drug reactions, and other causes [4,6,9,15]. There
is a paucity of studies addressing the mechanism of secondary
erythromelalgia, and the pathophysiology is not completely
understood.

Treatment of erythromelalgia can be challenging. The patient
described in this case study was being treated with several medications
meant to control neuropathic pain. However, they did not provide him
with adequate relief. Invasive procedures for management of
erythromelalgia have been described, and include epidural block,
sympathetic ganglion block, brachial plexus block, and spinal cord
stimulator implantation [9,16,17]. Our patient underwent a
sympathetic stellate ganglion block. However, this procedure had only
minimal effects on the patient’s pain. The development of effective
oral treatment has proved to be a challenge. Several classes of
medications, including local anesthetics (lidocaine), antiarrhythmics
(mexiletine) and anti-epileptics (carbamazepine, phenytoin) target
sodium channels and act as sodium blockers. However, they do not
show sodium channel subtype specificity, and thus do not specifically
target Nav1.7 [18]. These medications have varying degrees of efficacy
in patients with pain due to Navl.7 mutations [18]. Our patient was
prescribed the non-selective sodium channel blocker mexiletine,
which has been reported to improve the symptoms of erythromelalgia
in certain patients [19,20]. Though incompletely understood,
mexiletine is shown to have a normalizing effect on the pathological
gating properties of the NaV 1.7 voltage gated sodium channel [21].
Interestingly, some Navl.7 mutations enhance sensitivity to

medications like carbamazepine and mexilitine, and patients with
these particular mutations respond well to this treatment. Fischer et al.
reports on a navl.7 mutation termed V400M, seen in a three
generation Canadian family with hereditary erythromelalgia that had
pain relief with carbamazepine (CBZ). CBZ, a state dependent sodium
channel blocker has historically been used to reduce neuronal
excitability in epilepsy and trigeminal neuralgia. In the study, CBZ at
clinically relevant concentrations normalized the effect of V400m
mutation on channel activation [22]. Intravenous administration of
methylprednisolone sodium succinate up to a 1,000 mg/day has also
been employed in refractory cases with some success [23-26]. This
treatment modality may be employed in the future for our patient.
While the patient’s symptoms are mildly improved, complete
resolution of symptoms has not yet been achieved.

Conclusion

Erythromelalgia is a rare disorder characterized by burning pain,
warmth, and redness over the distal extremities. Erythromelalgia can
either be primary or secondary to an underlying disease. Primary
Erythromelalgia is further classified as familial or sporadic, with the
familial form inherited in an autosomal dominant manner. The
etiology of primary Erythromelalgia involves mutations in the sodium
ion channel Navl.7 that in humans is encoded by the SCN9A gene.
Navl.7 plays a critical role in the generation and conduction of action
potentials in nociceptors, the pain sensing neurons. There is no
established treatment and a variety of pain and neuro-modulating
agents are used. Patients often see many specialists before a diagnosis
is made, and the quality of life is severely impaired. This case
highlights the importance of recognizing this rare entity.
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