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Abstract: Erythromelalgia (EM) is an uncommon condition characterized by erythema,
increased skin temperature, and burning pain, most frequently occurring in the lower extremi-
ties. The pain is generally very severe and treatment can be extremely challenging, especially
in the pediatric and adolescent population. We report a series of three cases of primary EM in
pediatric patients involving the lower extremities, refractory to medical treatment that responded
favorably to computed-tomography-guided lumbar sympathetic blockade. There was a significant
improvement in pain scores, quality of life, and overall function as well as decreased analgesic
requirements. Lumbar sympathetic blockade should be considered as a therapeutic modality in
pediatric and adolescent patients with EM who are refractory to other treatments.

Keywords: primary erythromelalgia, secondary erythromelalgia, computed tomography guided,
lumbar sympathetic blockade

Introduction
Erythromelalgia (EM) is a chronic, debilitating condition characterized by erythema,
warmth, and severe burning pain primarily involving the distal extremities.! However,
there have been case reports suggesting atypical and less common presentations of
EM with involvement of face, neck, ears, or the perineum.>* The overall age- and
sex-adjusted incidence is 1.3 per 100,000. The sex-adjusted incidence rates are 2.0
(1.2-2.7) per 100,000 females and 0.6 (0.1-1.1) per 100,000 males. However, the
incidence has been reported to be as high as three of 5,000 patients referred to a pain
clinic.” EM was first described in 1872 by Mitchell® and later categorized as a primary
(idiopathic) or secondary form in 1938 by Smith and Allen.” While the underlying etiol-
ogy remains unknown, proposed pathophysiologic mechanisms include increased blood
flow, microvascular shunting, increased local metabolism, and small fiber neuropathy.”'*
EM may be an isolated, primary condition or can be secondary to comorbid conditions.
Primary EM may occur sporadically or be inherited with an autosomal dominant pat-
tern with mutations in the SCN94 gene, which encodes the sodium channel protein,
Na(v)1.7 subunit.!*!7

Pain in EM is precipitated by increases in temperature and by exercise. Patients may
obtain temporary relief by immersing the affected extremity in cold water, although long-
term pain control is often refractory to treatment. The variety of proposed pathophysi-
ologic mechanisms responsible for EM explain, in part, the large number of therapies that
have been advocated as well as the variable responses to these clinical treatments. For
many patients, multiple analgesic medications are tried, without adequate symptomatic
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relief. Medications that have been anecdotally reported to be
effective in some individuals include aspirin, misoprostol,
serotonin—norepinephrine reuptake inhibitors and selective
serotonin reuptake inhibitors, gabapentinoids, sodium channel
blockers, carbamazepine, tricyclic antidepressants, calcium
antagonists, magnesium, sodium nitroprusside infusion, and
cyclosporine. Sympathetic blockade, surgical sympathec-
tomy, and epidural infusions of local anesthetic agents with
opiates have also been used with varying degrees of success.
Although the use of sympathetic blockade in secondary EM
has been described in adults, there are very few reports of its
use in primary EM in children and adolescents. We present
three cases of primary juvenile EM in which lumbar sympa-
thetic blockade (LSB) proved to be effective in reducing the
frequency and severity of pain episodes and improving the
patients’ quality of life. In this article, the potential role of
LSB in treating pain related to EM is discussed, the technical
aspects of the modality are presented, and reports of its use
in the adult population are reviewed.

Case series

Review of these cases and presentation in this format was
approved by the institutional review board of Nationwide
Children’s Hospital (Columbus, OH, USA). Our Institutional
Review Board does not require us to obtain patient consent
for case reports/series.

Patient |

A 5-year-old, 14.8 kg boy was diagnosed with EM and
primary hypertension 3 months prior to consultation by the
pain management team. He had been symptomatic since
the age of 2 years with restless leg syndrome. Consultation
with the pediatric rheumatology service was sought when
his lower extremities became progressively more painful,
there was an increase in the restlessness of his legs, and
erythema associated with color changes of the skin in the
feet and lower legs appeared. No secondary cause of EM
was found. Laboratory evaluation was normal, including a
complete blood count, basic metabolic panel, liver function
tests, antinuclear antibodies, and C-reactive protein. Genetic
workup revealed SCN94 gene mutation of the voltage-gated
sodium channels. He had recently been admitted to the hos-
pital twice for pain management. His symptoms had been
refractory to multiple medical management modalities and
interventions, including gabapentin, pregabalin, mexiletine,
clonidine, topical ketamine, and amitriptyline cream as well
as intravenous (IV) lidocaine, ketamine, and nitroprusside
infusions. At the time of consultation, his home medications

included mexiletine 30 mg per os (PO) twice a day (bid),
gabapentin 60 mg PO three times a day, and prednisolone
8 mg PO once a day. Intermittently, his pain would become
severe and his feet would be very hot, edematous, and red.
His pain was relieved by placing his feet in cool water or
using a fan to cool his feet. He was spending an increasing
amount of time with his feet in the bath tub and had devel-
oped skin breakdown. He had been evaluated by nephrology
for hypertension and started on clonidine (50 pg) by mouth
three times a day. Diagnostic evaluation for secondary etiolo-
gies of hypertension was negative. Pain in his feet had been
persistent with multiple daily acute, severe episodes of pain.
Pain intensity was rated as high as 10 on a 010 scale. He
had cold, erythematous discoloration with skin breakdown on
both lower extremities (Figure 1). Muscle atrophy was noted
in both calf muscles. Sensory examination was normal with
no allodynia or hyperalgesia. His quality of life had been
severely impaired and he spent most of the time in the bath tub
or wearing cooling boots. His sleep had been severely affected
by pain and he slept with cold wraps on his feet. There was
a lack of response from all the medical interventions, with
distressing adverse effects related to the medications. He was
referred to the pediatric pain clinic, and following evaluation
and a discussion with his family, he was scheduled to undergo
computed tomography (CT)-guided LSB. After obtaining a
written parental consent, the procedure was performed under
general anesthesia with the patient in the prone position.

Figure | Photograph of the lower extremities of patient | with primary EM.
Note: The distal lower extremities are erythematous and swollen and feet with a
small blister (arrow) on the left great toe.

Abbreviation: EM, erythromelalgia.
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Figure 2 CT fluoroscopy images patient |

Notes: (A) Axial CT fluoroscopy image obtained at the level of the L3 vertebral
body shows simultaneous placement of 21 G 15 cm needles (arrowheads) into the
prevertebral space via a posterior approach. (B) The final axial CT image obtained
at the same level following drug and contrast administration shows dispersion of
contrast material (arrows) in the prevertebral space corresponding to the location
of the lumbar sympathetic chains.

Abbreviation: CT, computed tomography.

Under intermittent CT fluoroscopy, 15 cm 21 G Chiba needles
were advanced in tandem via bilateral posterior approaches
through the psoas muscles. The needle tips were positioned
just anterior to the L3 vertebral body in the expected location
of the lumbar sympathetic chains (Figure 2A). Then, 5 mL of
0.2% ropivacaine, 30 mg clonidine, and 20 pg triamcinolone
were injected after negative aspirate for blood. Each needle
was then flushed with 0.5 mL of saline, and a small amount
of contrast was injected to document appropriate drug dis-
persion. Contrast distribution along the lumbar sympathetic
chain was confirmed with CT imaging (Figure 2B). Immedi-
ately following the placement of the sympathetic blockade,
there was increased temperature of both lower extremities,
with visible vasodilation and decreased discoloration of the
lower extremities (Figure 3). This resulted in an improvement
in his pain symptoms, improved sleep, and no flare-ups for
~3 weeks. There were some complaints of residual pain on
the right side, and a repeat LSB was performed 4 weeks after
the first blockade. After the second LSB, he was discharged
home on oxycodone (1.5 mg by mouth every 4 hours as
needed for pain), but he did not require any doses. With his
hospitalizations, he had developed extreme anxiety related
to the hospital and medical professionals. To manage his
anxiety, he was started on clonazepam 0.125 mg PO at bed-
time as needed and escitalopram 7.5 mg PO once a day. In
addition, carbamazepine was gradually titrated to 50 mg PO
bid in between the two LSB procedures. Acupressure with ear
magnets was also instituted. Two weeks after the second LSB,
the pain had decreased significantly. His appetite improved,
and he gained ~5 pounds. He was more playful and was
sleeping well. The swelling in his feet decreased, and his skin

Figure 3 Photograph of the lower extremities of patient | demonstrating decreased
erythema and discoloration immediately after the CT-guided LSB.
Abbreviations: CT, computed tomography; LSB, lumbar sympathetic blockade.

looked increasingly better with no further skin breakdown.
The clonazepam was tapered and discontinued. He also
started engaging in trips outside the house and enrolled in
piano lessons and swimming. He completely stopped the use
of cold wraps around his feet and legs. He has not required
hospitalization since his second LSB >9 months ago.

Patient 2

A 15-year-old, 52.3 kg adolescent male was diagnosed with
EM based on an initial presentation with bright red, pain-
ful, and edematous hands that responded only to cold water
immersion, later progressing to primarily involve his lower
extremities. The laboratory workup including a complete
blood count, basic metabolic panel, liver function tests,
antinuclear antibodies, and C-reactive protein was normal.
Genetic workup did not reveal gene mutations. His initial
presentation included aching, burning, sharp, stabbing,
and stinging pain in his hands associated with intermittent
redness and swelling, mostly occurring when waking up in
the morning. The initial episodes were brief, requiring only
ibuprofen. Aggravating factors included sitting, stress, and
heat, while relieving factors included holding his hands under
cool water, walking, running, lifting, cold temperatures, relax-
ation, massage, physical therapy, and medications. His pain
had increased gradually over 8 months becoming constant
with an intensity of 10/10. The pain escalated to the point
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of requiring hospitalization for pain control. In addition, he
had decreased appetite with weight loss, sleep disturbance,
and developed a mood disorder with anxiety and depression.
He was hospitalized for nearly 3 weeks for a pain crisis and
received daily opioids via a hydromorphone patient-controlled
analgesia device along with several other adjuvant medica-
tions (methadone 2.5 mg PO bid, indomethacin 75 mg PO bid,
clonidine 0.3 mg PO once daily, cyclobenzaprine 10 mg three
times a day, mexiletine 200 mg PO bid, pregabalin 200 mg
PO bid, amitriptyline 25 mg once daily, diphenhydramine
25 mg PO four times a day as needed, and cyproheptadine
2 mg PO three times a day) with limited success. His upper
extremities were cool to touch and showed mild mottling. On
neurological examination, no findings of allodynia, hyper-
algesia, dysesthesia, or dystrophic changes were noted. He
was eventually discharged home with recommendations for
outpatient follow-up with physical and occupational therapy
and the pain management clinic. His discharge medications
included oxycodone 15 mg PO every 6 hours, amitriptyline
25 mg PO at bedtime, clonidine 0.3 mg PO at bedtime, dulox-
etine 60 mg PO every morning, pregabalin 200 mg PO bid,
and mexiletine 200 mg PO bid. He required readmission to the
hospital 3 weeks later due to severe pain in both of his lower
extremities which was intolerable. His pain was refractory
to medical management. After a discussion with the patient
and his family, a bilateral LSB was planned. The procedure
was performed, after obtaining assent from the patient and
a written consent from parents, in a similar fashion to that
described in case 1 including the use of general anesthesia.
Under intermittent CT fluoroscopy, 15 cm 21 G Chiba needles
were advanced in tandem via bilateral posterior approaches
through the psoas muscles and the needle tips were positioned
just anterior to the L4 vertebral body in the expected location
of the sympathetic chains. Following the needle placement,
0.5 mL ofiodinated contrast was injected through each needle
to confirm the correct placement (Figure 4). A mixture of 0.2%
ropivacaine (10 mL), clonidine (50 pg), and triamcinolone
(40 mg) was injected at the level of the L4 lumbar sympathetic
ganglion on each side. A final CT scan of the lumbar spine
was performed showing no evidence of acute complications
and dispersion of contrast in the expected location of both
sympathetic chains. The patient had a decrease in the pain
intensity immediately post procedure as evidenced initially by
decreased opioid analgesic requirements as well as improved
pain scores. During the follow-up, 5 weeks after the LSB,
the patient reported reduced pain. He now required only one
oxycodone a day, if at all. He spent more time with family and
in bike riding, swimming, walking, and doing chores around

Figure 4 Axial CT fluoroscopy images patient 2

Notes: Axial CT fluoroscopy images obtained during LSB showing sequential
placement of 21 G, |15 cm needles (top left and top right, arrowheads) into the
prevertebral space at the L4 vertebral level. Images obtained following administration
of medication and contrast through each needle show even dispersion of the agents
in the prevertebral space adjacent to the lumbar sympathetic chains (bottom left
and bottom right, arrows).

Abbreviations: CT, computed tomography; LSB, lumbar sympathetic blockade.

Figure 5 Photograph of the lower extremities of patient 3 with primary EM,
demonstrating erythema and discoloration.
Abbreviation: EM, erythromelalgia.

the house. His mood improved; he was feeling more upbeat
and was planning on resuming his school. He was sleeping
more comfortably, eating better, and gaining weight.

Patient 3

A 17-year-old, SCN 94-positive female adolescent, symp-
tomatic from her first year of life, was diagnosed with EM
at 5 years of age. At the time of presentation, she was hyper-
tensive and her calves and feet were warm, tender, and dis-
colored, but her hands and face were unaffected (Figure 5).
The initial therapies tried to manage her symptoms included
Aveeno baths, aspirin, cetirizine, amitriptyline, and
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hydroxyzine. Her hypertension remained well controlled
on phenoxybenzamine until 10 years of age when her EM
became more symptomatic. She was then effectively treated
with gabapentin, amlodipine, and labetalol for the next
2 years. Subsequently, the pain in her lower extremities
became more refractory and she spent increasing amount of
time with her feet immersed in water and with cooling fans.
This resulted in breakdown of her skin involving her lower
extremities and resultant ulcers, requiring hospitalization for
treatment of the lower extremity ulcers and pain. The treat-
ment consisted of IV antibiotics and sodium nitroprusside
infusion, without any improvement in her pain. She was
referred to the pain clinic, where additional therapies were
tried including I'V lidocaine, mexiletine, phenoxybenzamine,
clonidine, and increasing doses of gabapentin with variable
therapeutic response. At the age of 16 years, her pain was
poorly controlled on gabapentin and clonidine. Her calves
and feet were purplish red and edematous, the skin was
excoriated, and her burning pain would reach an intensity
of 10 on a numeric rating scale of 0—10. She was unable to
tolerate shoes, and she kept her feet elevated with an electric
fan blowing air on them. School attendance was greatly
impaired as were her and her family’s participation in social
activities. Considering the lack of response to medical thera-
pies, an LSB was planned. A written informed consent from
parents and a verbal assent from the patient were obtained.
After the induction of general anesthesia, the patient was
placed in prone position. Skin markings for needle entry
site and to define the needle trajectory were made bilaterally
using a radiographic grid (Figure 6) at the L4 level. Under
intermittent CT fluoroscopy, 22 G, 13 cm Whitacre needles
were inserted in tandem via a posterior approach bilaterally
(Figure 7). The needle tips were positioned anterior to the
L4 vertebral bodies in the expected location of the lumbar
sympathetic chains. Needle placement was confirmed using
0.2 mL contrast iopamidol (Isovue-M® 200). A mixture of

Figure 6 Radiographic grid placed on the patient’s back to assist with skin markings
and needle insertion trajectory for CT-guided LSB.
Abbreviations: CT, computed tomography; LSB, lumbar sympathetic blockade.

Figure 7 Radiographic image of the indicators from the marking grid, which are
seen externally to the patient, and needle trajectory as seen with axial CT imaging.
Abbreviation: CT, computed tomography.

triamcinolone (40 mg), bupivacaine 0.25% (10 mL), and
clonidine (40 pg) was injected along each side. The needles
were flushed with 5 mL of preservative free saline. A series
of four, CT-guided LSBs were performed over a 12-month
period. Gabapentin was changed to pregabalin secondary
to the side effect of sedation. Each LSB was efficacious in
providing pain relief immediately post procedure and for
~3—4 months, with reduction in pain severity to 1-3/10 on
a numeric rating scale, along with decreased frequency of
pain flare-ups and the ability to decrease the dose of gaba-
pentin or pregabalin to a minimal, in between the blockades.
She had a significant improvement in her quality of life as
indicated by improved functional status, school attendance,
ability to wear compression stockings and closed shoes, and
participation in family activities, including hiking and zip
cord lining.

Discussion

EM is a rare, chronic relapsing pain syndrome that was first
reported by Graves in 1834. In 1878, Mitchell coined the
term ‘erythromelalgia’ (erythros —red, melos —limbs, algos —
pain)."® Primary EM is most commonly caused by mutation
of'the voltage-gated sodium channel oi-subunit gene, SCN9A.
It can be classified as either familial or sporadic, with the
familial form inherited in an autosomal dominant manner.
Both forms may be further classified as either juvenile or
adult onset. Juvenile onset occurs prior to the age of 20 years
and frequently prior to the age of 10 years.'>"'7 Secondary EM
occurs in association with other comorbid disease processes
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such as myeloproliferative disorders, blood dyscrasias,
medications, infectious agents, malignancies, Fabry’s disease,
connective tissue and autoimmune diseases, cellular stor-
age diseases, and neuropathic conditions.'® Our case series
reports three juvenile onset cases of EM, with two of the
patients presenting before 10 years of age. All the cases were
diagnosed as primary EM after ruling out secondary causes,
with patient 1 and patient 3 having SCN94 gene mutation.
All the patients had lower limb symptoms primarily, while
patient 2 also had involvement of the upper limb symptoms
on initial presentation. As is typical of the disorder, there was
a significant fluctuation in the level of pain, ranging from
mild to severe with frequent symptom flare-ups. All three
patients eventually developed severe debilitating pain that
significantly impacted their lives, limited their activities of
daily living, and resulted in significant psychological impact.
Their pain was eventually refractory to multiple medical
regimens, including opioids and adjuvant agents. As such,
LSB was offered as a therapeutic modality.

A number of hypotheses regarding the etiology of the
disorder have been postulated including vasculopathy,
neuropathy, local tissue hypoxemia, and increased cellular
metabolism.'®2! One of these hypotheses proposes that
symptoms result from tissue hypoxemia, which is caused
by the abnormal distribution of skin microvascular blood
flow.2 The contraction of precapillary sphincters and the
opening of anatomical arteriovenous shunts (pathological
thermoregulatory reaction) result in skin hypoxemia and
hypotrophy.' Thus cooling, a frequent therapeutic modality,
works by decreasing oxygen consumption and therefore the
pain. During the flare-up of symptoms, there is increased skin
temperature of affected limbs, increased blood flow in the
microcirculation measured by laser Doppler, and decreased
tissue oxygenation measured by transcutaneous oximetry.?
Mitochondrial dysfunction has also been speculated as an
underlying mechanism, although involvement limited to
the extremities is difficult to explain. A neurologic mecha-
nism is supported by studies demonstrating dysfunction of
peripheral adrenergic neurons.?* The familial occurrence
of the disorder suggests that genetic factors may play a role
in the pathogenesis of the disorder with documented cases
associated with alterations in membrane ion channels.?*%
The mutation causes a hyperpolarization shift during acti-
vation and decreases the threshold for single impulses and
for opening of the channel. By slowing the inactivation, ion
channels remain open for a longer period of time even after
the activating stimulus is removed. This may explain why
intense pain may persist for a prolonged period of time, which
is nonproportional to the trivial stimulus."’

Patients present with intermittent heat, erythema, swell-
ing, and pain.?® The pain is usually described as burning or
piercing. It can be severe and disabling. Symptoms are usu-
ally intermittent but can be constant with changing intensity
especially during flare-ups. Pain generally involves the lower
extremities, occasionally affecting the hands or very rarely the
ears and face.”” Symptoms are more common in the summer
and can be exacerbated by heat, ambulation, physical activity,
sitting, leg dependence, or wearing shoes or gloves.?® Cold
temperatures may alleviate symptoms and in some cases
abort an episode. Symptoms tend to lessen with cooling of
the extremities by immersion in ice or cold water; exposure
to air current, such as by a fan; or elevation and uncovering
the affected areas.” The symptoms may be so intense and
debilitating that patients develop psychiatric or psychological
changes and manifest peculiar or abnormal behaviors. These
may include immersing the limbs in ice water, sleeping with
the feet extended through an open window in the winter time,
walking barefoot in the snow, or even placing extremities
inside a refrigerator. As was noted in two (patients 1 and 3)
of our patients, tissue damage (ulcers, necrosis) may occur.
This is likely not the result of the primary disease process or
atrophic changes, but rather occurs from tissue damage due
to excessive cooling used as a therapeutic modality.

Our patients’ clinical presentations match with those
reported in the literature. Even mild EM can greatly affect
normal function and quality of life. Patients avoid warm
weather and limit their activities to cool or air-conditioned
locations. Some move to cooler climates. Evening activities
are avoided. Many patients cannot wear socks or closed shoes
even in winter as also evident in our patients. In severe cases,
patients become virtually housebound due to the pain. There
is an increased morbidity associated with pediatric EM as
the patients have difficulty with truancy, including prolonged
leaves of absence from school or cessation of attendance.*
Patients who are able to attend school regularly alter their
activities to alleviate or prevent symptoms.*® Removing socks
or shoes, limiting physical activity, or avoiding participation
in physical education or sports is common. Standing and
even sitting with the legs in a dependent position becomes
increasingly intolerable. Sleep is severely disturbed, and
psychological problems including anxiety, depression, and
suicidal tendencies can develop.*

The diagnosis begins with the presence of the three pri-
mary signs and symptoms (red, hot, and painful extremities)
and is supported by aggravation of symptoms in response
to warmth, relief by cold, and unresponsiveness to other
therapies.’* These have been grouped in what is known
as Thompson’s criteria: 1) burning pain of the extremities,
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2) aggravation of pain by warmth, 3) pain relieved by cold,
4) erythema of affected skin, and 5) increased temperature
of affected skin. There are no characteristic histopathologic
changes noted on tissue biopsy.**** The symptoms are usually
symmetrical and more often involve the lower extremities,
and females are more often affected than males. Although
our case series includes two males, given a very small sample
size, our case series does not necessarily challenge or confirm
any sex predominance of this disorder.

The reported treatment approaches are varied including
aspirin (generally for cases associated with primary throm-
bocytosis or elevated platelet counts), selective serotonin
reuptake inhibitors, venlafaxine, tricyclic antidepressant
agents, gabapentin, pregabalin, calcium channel antagonists
(nifedipine, diltiazem), beta-adrenergic antagonists, opioids,
mexiletine, and lidocaine.***! In refractory cases, IV infu-
sions of sodium nitroprusside or adenosine as well as epi-
dural infusions of bupivacaine and lidocaine have resulted in
remission of symptoms.*~* Unfortunately, these medication
regimens are not universally effective and do not provide
long-lasting pain relief in the majority of patients. These
issues were noted in all three of our patients with limited or
short-lived responses to medical therapies.

As overactivity of the sympathetic nervous has been
postulated as playing a primary or secondary role in the gen-
esis of the disorder, surgical sympathectomy or sympathetic
blockade has also been used as a therapeutic modality for the
disorder.”*24447 Patients with EM display vasoconstriction
before reactive hyperemia. This and the diurnal nature of EM
flaring may indicate autonomic involvement. The success of
epidural anesthesia in some patients lends further support
for the potential role of the autonomic nervous system. In

Table | Previous reports of lumbar sympathetic blockade for EM

1973, Postlethwaite* reported ‘excellent’ results following
bilateral surgical lumbar sympathectomy in four patients with
EM cases. Similar anecdotal success was reported following
bilateral surgical thoracic sympathectomy in a patient with
EM of the hands.*

Others have reported successful pain control following
the percutanecous LSB as was performed in our patients
(Table 1).** We present three additional cases demonstrat-
ing the potential therapeutic role of LSB in patients who fail
to respond to standard medical regimens In such cases, we
would advocate the use of LSB. We performed the LSBs using
CT guidance, which is now recognized as a safe and highly
accurate method for needle positioning prior to blockade and
has been used in adults for placement of sympathetic plexus
catheters to treat complex regional pain syndrome.?*%>! An
advantage of using CT guidance is the precision in localization
and control of the needle tip, which is especially important
in children and thin patients, due to the relative paucity of
retroperitoneal fat.’*>! Use of CT guidance is suggested to
ensure precision of the needle placement. As such, a failure
of therapeutic benefit after CT-guided LSB likely indicates
nonsympathetically mediated pain mechanisms, rather than
failure of the procedural technique. We used clonidine and
triamcinolone as adjuvants to the local anesthetic agents.
Clonidine, an o, -adrenoceptor agonist, has both anesthetic-
and analgesic-sparing effects, and when added to local
anesthetic agents it may enhance peripheral and central
neural blockade due to its local and central analgesic effects.
Given these mechanisms, clonidine has been used in chronic
pain conditions including neuropathic and sympathetically
maintained pain.’*** The addition of a corticosteroid, triam-
cinolone, may add additional long-term therapeutic benefit.

References Patient demographics LSB technique

Results

Seishima et al* A 59-year-old Japanese man with
secondary EM and myasthenia
gravis

A |2-year-old girl with primary
EM involving both lower

I week
Bang et al¥

extremities
LSB after | week

Zhang et al*® A |5-year-old girl adolescent

Right neurolytic LSB at L4 with
ethanol followed by a left LSB after

Fluoroscopic-guided, right LSB
at L3 with 1% lidocaine and

triamcinolone followed by a left

Bilateral chemical lumbar

Immediate resolution of severe pain for 9 months; skin
ulcers also disappeared in -2 months after the blockade

Reduction in pain scores from 5 to 3 | week after the
second blockade. Other outcomes included improved
comfort, ability to ambulate, improved and reduced need
for frequent immersion of feet in cold water

Immediate pain reduction (50%) was achieved after

with primary EM. RI150W
polymorphism in SCN9A

Cerci et al* A 70-year-old woman with EM
and worsening symptoms after

chemotherapy for bladder cancer

sympathectomy using 5% phenol
in aqueous solution at the L3-L4
ganglia was performed with
radiographic guidance
Fluoroscopy-guided, LSB at L3
with 2% chloroprocaine and
0.375% bupivacaine

LSB. Burning pain, erythema, and swelling in the lower
legs disappeared in 4 days. Skin ulcerations healed in

I month. The patient resumed normal exercise 5 months
after LSB and there were no relapses for 5 years
Significant improvement of pain and eventual
near-complete resolution of skin ulcers

Abbreviations: EM, erythromelalgia; LSB, lumbar sympathetic blockade.
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Corticosteroids may interact with GABA receptors and thus
control neural excitability through a stabilizing effect on mem-
branes, modification of nervous conduction, and membrane
hyperpolarization. Slow-release formulations are generally
used (methylprednisolone acetate or triamcinolone diacetate)
in combination with local anesthetic agents.>

Conclusion

EM is arare disorder that can cause severe pain and disability
even in its moderate forms. It may occur as a primary disease
process or a secondary event in association with other comor-
bid conditions. There are several proposed pathophysiologic
mechanisms that explain in part the large number of therapies
that have been advocated and the variability in responses to
these clinical treatments. Treatment methods have consider-
ably improved over recent years, but treating EM still remains
challenging in a significant number of patients. The sever-
ity of symptoms, along with its functional and behavioral
impact particularly in the pediatric population, makes early
management necessary. When medical therapies fail, LSB
has anecdotally been associated with a decrease in symptoms
and may induce remission in certain patients. We describe
three case reports with successful use of CT-guided LSB in
the management of refractory pain in juvenile primary EM.
Based on the limited evidence in the literature, our small
case series, and a need for skilled personnel performing the
procedure, it may be difficult to make any definite recommen-
dations as to the timing for when an LSB should be included
as a therapeutic option. However, it should be considered as
a treatment option in the management of EM pain that has
been refractory to medical treatments.
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