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Erythromelalgia is a rare pain syndrome caused by gain-of-function mutations of the SCN9A
gene. The gene encodes Nav1.7 channels, preferentially located in the sympathetic ganglia and
nociceptive sensory neurons of the dorsal root ganglia (DRG),1 that play a key role in pain
modulation.2 DRG hyperexcitability leads to decreased pain threshold and increased ﬁring
frequency of pain signaling neurons.3 Clinically, this presents as recurrent, severe burning pain,
redness, warmth, and often swelling of the distal extremities. Exposure to cold may provide
relief but can lead to skin ulcerations.4 There is anecdotal evidence of partial relief from
NSAIDS, antihistamines, and sodium channel blockers.5,6 Carbamazepine and oxcarbazepine
inactivate sodium channels but have been ineﬀective in most patients. Only 1 family with
erythromelalgia and V400M mutation in the SCN9A gene that responded to carbamazepine
was reported so far.3

Case Presentation
We report a 10-year-old girl with erythromelalgia who tested positive for the V400M mutation
in the SCN9A gene. Born at full term, she had normal development. Around the age of 2, she
started crying and refused to walk for days; she often walked on her tiptoes. After several
hospitalizations for severe pain, she was diagnosed with viral myalgia or growing pains. The pain
gradually worsened with age. Occasionally, she experiences burning of the ﬁngertips and
ﬂushing of the face and ears. The ﬂairs occur at least once a month for several days at a time,
oftentimes waking her from sleep. Exposure to high temperature and humidity, spicy foods, and
fever aggravates pain, while cooling measures alleviate it. Frequent use of ice packs, fans, A/C,
and swims in cool water led to skin ulcerations. Gabapentin, acetaminophen, naproxen, and
massages provided little relief.
She has no siblings. There is no family history of similar symptoms, rheumatological, autoimmune, paroxysmal pain disorders or insensitivity to pain. Autoimmune-related peripheral
neuropathy was ruled out by full rheumatological workup. Nerve conduction studies did not
reveal generalized peripheral neuropathy. EEG was normal. Erythromelalgia was diagnosed.
Genetic testing using next-generation sequencing conﬁrmed by multiplex ligation-dependent
probe ampliﬁcation was positive for mutation in the SCN9A gene (c.1198G>A, p.Val400Met),
characterized as likely pathogenic. Testing of her parents was negative for this mutation.
Lidocaine cream and extended release carbamazepine 100 mg twice a day provided partial relief.
Carbamazepine was titrated to 200 mg 3 times daily without improvement. After a ﬂair of pain
lasting for several days, she received 0.2 mg/kg/h ketamine infusion for 3 days. She was pain
free for 7 days.
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After 14 days, because of recurrent pain, lidocaine drip of 4
mg/kg over 3 hours was administered with complete relief.
Mexiletine 150 mg orally twice daily was added at discharge.
Despite outpatient treatment with mexiletine, ketamine lozenges, and intermittent ketamine drips, the pain gradually
recurred at a severity of 10/10 within a few weeks. Subsequently, a lidocaine drip was initiated at 16 μg/kg/h, at
increments of 20% every 8 hours, and a goal pain level of 4/10.
Simultaneously, mexiletine was titrated to 650 mg/d orally in
3 divided doses. After 2 weeks, lidocaine was tapered oﬀ, and
she was discharged with minimal nocturnal pain.

Discussion
The V400M mutation in SCN9A was reported as likely
pathogenic in 1 family with erythromelalgia which responded very well to carbamazepine.3 Our patient shares the
same mutation. This provides further evidence that this
mutation is associated with erythromelalgia. Her parents
tested negative for the mutation, raising the possibility of a
de novo mutation.
In contrast to the previously described family, our patient
responded poorly to carbamazepine. Similarly to other patients with unexplored genetic mutations,7 our patient required IV lidocaine while transitioning to oral mexiletine.
Electrophysiologic studies in the presence of the V400M mutation showed that carbamazepine normalizes both the activation and inactivation curves of the mutant sodium channels
without aﬀecting the wild-type channels.2,3 Rather than
blocking the sodium channels, carbamazepine has a modulating
eﬀect on the V400M variant. The varied responsiveness to
carbamazepine may be explained by the distinct mutations
participating in diﬀerent steps of channel gating.2
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