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Hereditary erythromelalgia in an adolescent.
Clinical observation of a rare disease
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BACKGROUND: Erythromelalgia is a severe, chronic, progressive disease with periods of exacerbation and remission.
A triad of symptoms characterizes the disease: reddening of the extremities, a local increase in skin temperature, and pro-
nounced neuropathic pain syndrome. There are sporadic works in the Russian literature that present data on erythromelalgia,
particularly in children. The publications are descriptions of clinical observations with the assessment of the clinical picture
of the patient regarding cutaneous manifestations and surgical care at the time of hospitalization, time spent in the hospital,
and during the period of his chronic disease exacerbation.

CLINICAL CASE: A clinical case of hereditary erythromelalgia in a 15-year-old adolescent with a detailed description of
the disease course since the initial manifestation is presented.

DISCUSSION: During three and a half years, despite early diagnosis and application of consistent pharmacotherapy in-
cluding nonsteroidal anti-inflammatory drugs, antidepressants, anticonvulsants, antihistamines, opioids, hormonal therapy,
local use of lidocaine, ointment with silver content, the disease was progressive, with the resistance of pain syndrome to the
treatment, with periods of exacerbation and partial remission.

CONCLUSIONS: The presented clinical observations show the need to assess the patient as a chronic and intractable pa-
tient. Considering the lack of understanding of the apparent cause of this disease and its diverse manifestations in the clinical
picture, a multidisciplinary approach with a search for new treatment methods, including neurosurgical techniques of chronic
pain treatment, is required for patients with erythromelalgia.
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KnuHnyeckmia cyyan

HacnepactBeHHas JpuTpoMenanrua y noapocrtka.
KnuHuyeckoe H&GJ'IIOAEHME pPeaAKoro 3aboneBaHus

B.I. Topus, M.B. CaBuHa, C.B. BuccapuoHos, A.l. banHaypawusunm

HaumoHanbHbIi MeAUUMHCKIUA UCCNenoBaTeNbCKUiA LIEHTP TpaBMatonoruu 1 optoneaun uM. [N, TypHepa, CaHkT-etepbypr

06ocHoeaHue. 3puTpoMenanrus — TAXKEN0e XPOHUYECKOe Mmporpeccupyollee 3aboneBaHue ¢ nepuopamm obocTpeHns
u pemuccun. [ins 6onesHu xapakTepHa TpUaga CUMNTOMOB: MOKPACHEHWE KOHEYHOCTEW, JIOKaNbHOE MOBbILLEHWE TeMMepa-
TYpbl KOXM, BbIpaXeHHbIN HeliponaTuieckuii 601eBoi CMHAPOM. B eamHMUYHBLIX paboTax oTeHecTBEHHbIX aBTOPOB MpeLcTaB-
NeHbl JaHHbIE 0 3PUTPOMENANTUK, B YacTHOCTH, Y AeTelt. [TybnmKaumum HoCAT XxapaKTep OMWUCaHUA KITMHUYECKUX HabniogeHun
C OLIEHKOW KITMHMYECKOMN KapTWHbI 3ab0neBaHmMA Y NaLMeHTa C TOUYKU 3PEHNUS KOXKHBIX MPOABIEHUN U XUPYPrUYECKON MOMOLLM
Ha MOMEHT roCMUTanM3aLum B CTaLuoHap, B nepuog 060CTpeHUs XpoHUYEeCKoro 3aboneBaHus.

Knunuyeckoe HabniodeHue. PaccMOTpeEH KNMHUYECKMIA Clyyali HacNeACTBEHHOM 3puTpoMenantum y 15-neTHero noapoct-
Ka C [eTaNbHbIM 0MUCaHWEM TeueHust 3ab0NeBaHMs, HauMHas C MOMEHTa NepBUYHOM MaHubecTauum.

06cyxcdenue. B TeueHne Tpex C MONOBMHOM JIET, HECMOTPS Ha PaHHIOK AMarHOCTUKY M NPUMeHeHUe NocnefoBaTeNlsHoM
(apMaKoTepanum, BKIKOYaIOLLE HeCTepOMaHbIE MPOTUBOBOCTANIUTENBHBIE CPEACTBA, aHTUAENPECCAHTbI, aHTUKOHBYNbCAHTHI,
aHTUIMCTaMMHbI, ONMOWAbI, TOPMOHA/BHYK TEpanuio, MECTHOE MPUMEHEHWe IMIOKaNHA, Ma3u C CoflepxaHueM cepebpa, 3a-
BoneBaHWe NpoTeKano NporpeccuBHO, C PE3UCTEHTHLIM 60NEBLIM CUHAPOMOM K NPOBOAMMOMY NEYEHUI, C Nepuoaamu 0bocT-
PEHUS M HEMOJTHOW PEMUCCUM.

3axnmoqenue. MNpencraBneHHoe KAMHUYECKOe HabNoLeHWe CBUAETENLCTBYET O XPOHUYECKOM TEYEHUM U TPYLHOU3NEUU-
MOM xapakTtepe 3aboneBaHus. C y4eToM OTCYTCTBUS MOHMMAHWUA YETKOW MPUYMHBI Pa3BUTUS AaHHOTO 3abonieBaHus, pasHo-
06pasHbIX MPOSBEHUH, K NALMEHTaM C 3pUTPOMenanruen cnefyeT NpUMEHATb MYNbTUAUCLMMIIMHAPHBIA MOAX0A C MOMCKOM
HOBbIX METO/I0B JIEYEHUS, B TOM YUCIIE C UCMONb30BaHUEM HEMPOXMPYPriYECKUX METOAMK NEYEHUS XPOHUYECKON Bou.

KnioueBble cnoBa: aputpoMenanrusi; CMHapoM Mutuenna; 6onb; NOKpacHeHWe KOHeYHoCTel; MyTauum B reHe SCN9A; Hatpue-
Bble KaHanbl Nav1.7.
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BACKGROUND

Erythromelalgia was first described by S. Weir Mitchell in
1878 as a disease that manifests mainly as redness and painful
extremities [1]. Erythromelalgia can be primary, idiopathic,
and secondary, usually associated with myeloproliferative
diseases [2].

Diagnostics are based on history and clinical presenta-
tion. The main disease signs are reddening of the extremities,
a local increase in skin temperature, and severe neuropathic
pain syndrome. According to the literature, the lesion deve-
lops symmetrically in both limbs, the exacerbation duration
and pain syndrome severity are patient-specific, and there
may be a permanent severe pain syndrome that prevents pa-
tients from sleeping [3, 4. Trigger factors that induce disease
exacerbation can be intense physical activity, an increase in
ambient temperature, and the position of the affected limbs,
leading to impaired trophism and blood circulation. The con-
dition of the patient improves when the limb is cooled by
immersion in cold water, wrapping in a damp cloth, cooling
using an air conditioner or fan, and elevating the limb. Pos-
sible complications of symptomatic therapy are skin mac-
eration, ulcers, and hypothermia of the limbs. Additionally,
the development of mental disorders is noted in the presence
of a long-term severe pain syndrome [5].

The etiology and pathogenesis of this disease have not yet
been accurately examined. Genetic studies of patients with
erythromelalgia revealed an SCN9A gene mutation respon-
sible for the functioning of sodium channels Nav1.7, which, in
turn, are present in the neurons of sensory and sympathetic
ganglia [2, 6]. Patients with SCN9A gene mutations are clas-
sified to have the primary disease, and those without this
mutation, with an unspecified etiology, have an idiopathic
form.

The Russian literature presents single studies with data
on erythromelalgia, particularly among children. Studies
have described cases with an assessment of the clinical
presentation of the disease in terms of skin manifestations
and surgical care, with a description of the patient’s condition
at the time of hospitalization and during an exacerbation of
chronic disease [5, 7-91. In the search for relevant studies in
the Russian-language eLibrary database, only four articles
were found, describing a clinical case of the disease. In
the English-language databases Google Scholar, PubMed,
and ScienceDirect for the period from 2000 to 2021, about
6000 articles were found. However, despite such a volume
of English-language publications, clinical and practical
recommendations for the management and effective
treatment of patients with erythromelalgia have not yet been
developed, and questions about the etiopathogenesis of this
condition remain open.

There are no data on the interpretation of a patient with
erythromelalgia as a chronic intractable neurological disease
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with persistent pain in the distal extremities and episodes of
exacerbation in the form of increased pain and formation of
trophic disorders of the soft tissues of the distal extremities.
Herein, we present a clinical case of a patient with childhood
erythromelalgia.

CLINICAL CASE

A 15-year-old male teen was admitted to H. Turner
National Medical Research Center for Children’s Orthopedics
and Trauma Surgery of the Ministry of Health of Russia with
complaints of constant burning pain in the lower extremities,
hyperemia, and swelling in the feet and lower third of lower
legs.

History assessment reveals, according to the parents,
that the above manifestations were first noted at the age
of 4 years; during physical activity and elevated ambient
temperature, the child began to complain of pain in the lower
extremities, with complete regression at rest. The disease
progressed progressively with increased frequency, duration,
and severity of the pain syndrome. At age 11, the pain
syndrome worsened with elevated ambient temperature
and daily physical activities, which limited the child’s motor
activity and interfered with school activities. Symptomatic
therapy with an ice-cold rubber bag and limb cooling with
an air conditioner was started. Since erythromelalgia was
noted in the mother and maternal grandmother, the patient
was consulted by a geneticist, and a diagnosis of hereditary
erythromelalgia was made. A study for the presence of
SCN9A gene mutations was not performed. Subsequently,
he was examined by a neurologist and a rheumatologist.
Taking into account the clinical presentation in the form of
a pronounced neuropathic pain syndrome affecting the feet,
differential diagnostics were performed, and Fabry disease
was ruled out, the diagnosis of erythromelalgia was confirmed.
At age 12, hyperemia, lower limb swelling, a constant
pronounced pain syndrome at rest emerged. The patient
was under the supervision of a psychiatrist and received
a course of treatment with carbamazepine, pregabalin,
gabapentin, and amitriptyline at the age-appropriate dose.
In the process of selecting therapy, the most effective drug
was amitriptyline, which caused incomplete regression of
the pain syndrome for 4 h, followed by a relapse of the pain
syndrome at a higher level. Since the beginning of 2020,
at age 13, the patient lacked a full night's sleep because of
severe pain in the extremities, which aggravated at night.
The amitriptyline therapy was performed for 6 months. At this
time, a polymorphic exanthema developed over the entire
surface of the skin, represented by roseola, papules, and
vesicles (Figs. 1 and 2).

Treatment of skin rashes was performed under the super-
vision of a dermatologist, and toxicoderma was established.
A decision was made to discontinue amitriptyline. Therapy of
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Fig. 1. Patient A (13 years old). Appearance
of the lower extremities after 3 months of
amitriptyline therapy. Hyperemia of the feet
and lower third of the lower legs

skin rashes continued for 2 months; during the amitriptyline
therapy, the patient experienced episodes of hypertension,
with blood pressures up to 160/110 mm Hg, which worsened
the neuropathic pain in the extremities.

Subsequently, only hypertension therapy, symptomatic
therapy of the pain syndrome using an air conditioner, and
an ice rubber bag were performed. The disease course
was still progressive. In March 2021, at age 14, under
the supervision of a dermatologist, hormonal therapy with
prednisolone was started and performed for 3 months, but
the patient’s condition deteriorated with increased limb pain
at rest and at night, panic attacks with respiratory difficulty,
and skin ulcers in the lower extremities (Fig. 3).

The patient was hospitalized at the combustiology de-
partment (St. Petersburg), hormonal therapy was canceled,

Fig. 2. Patient A (13 years old). Appearance of the lower extremities after 6 months of
amitriptyline therapy; a generalized polymorphic exanthema is visualized

and a repeated course of carbamazepine therapy was pre-
scribed. During treatment, the skin ulcers healed, and pain
syndrome slightly regressed. However, while taking carba-
mazepine, the frequency of hypertensive crises increased to
several times a day, followed by an increase in neuropathic
pain.

At the time of admission to the Department of Spinal Pa-
thology and Neurosurgery of H. Turner National Medical Re-
search Center for Children’s Orthopedics and Trauma Surgery,
the condition was of moderate severity; with a forced position,
the patient could sit on the bed with his legs bent at the hip
and knee joints, the lower extremities were constantly cooled
with an ice-cold rubber bag, and air conditioning. The child
was of normosthenic physique. The skin was dry, pink, and
clean, and turgor was preserved. Visible mucous membranes

B

Fig. 3. Patient A (14 years old). Appearance of the lower extremities 3 months after the hormone therapy. Ulcerative lesions of the skin
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Fig. 4. Patient A (15 years old). Appearance of the lower extremities during hospitalization

were pink, moist, and clean. In the assessment of the hair
and nails, there was alopecia; from age 14, onychomycosis
of the nails of the feet was noted. Peripheral lymph nodes
were unchanged. Local changes included brightly hyper-
emic legs and bluish-purple areas on the inner surfaces of
the legs, on the rear surface of the feet, and in the area of
the ankle joints. There were trophic ulcers at the healing
stage and cracks on the plantar surface. Cicatricial changes
were found in the middle and upper thirds of the lower legs
up to 15 x 5 cm? in size (Fig. 4). Cardiovascular, respiratory,
and digestive systems were normal. Neurological status
showed clear consciousness, with 15 points on the Glasgow
coma scale. The pupils were rounded and symmetrical
(D =S =3 mm). Pupillary reaction to light (direct and con-
sensual) was preserved, with full eyeball movements. There
was no nystagmus. The face was symmetrical. The hearing
was preserved on both sides. There was no tongue deviation.
Swallowing was not impaired, and phonation was preserved.
Passive and active movements of the limbs were full and
painless. Superficial abdominal reflexes were brisk and sym-
metrical. Muscle tone in the limbs (D = S), deep reflexes in
the limbs (D =S), and strength of the limb muscles were
preserved (D =S = 5 points). Sensitivity disorders of the hy-
peresthesia type at the level of the middle third of the lower
leg, which aggravated in the distal direction, were registered.
No pathological signs and meningeal symptoms were noted.
Physiological functions were controlled, and diuresis was
adequate to the water load. At 20-30 min after palpation
and squeezing of the feet, the patient had an attack of in-
creased hyperemia, swelling, and neuropathic pain. At rest,
the intensity of the pain syndrome according to the visual
analog scale was 8, and the general condition according to
the Karnovsky scale was 40%. The patient was forced to use

constantly an ice-cold rubber bag and a mobile air condi-
tioner. According to the patient, he had no proper sleep for
1 year. He was constantly taking carbamazepine 200 mg two
times a day, enalapril 10 mg two times a day, had increased
blood pressure, and had supplemented therapy with Concor
and Capoten.

According to laboratory studies, no pathological changes
in results of the clinical blood test, biochemical blood test,
and general urinalysis were noted. Computed tomography
and magnetic resonance imaging of the thoracic and lumbar
spine showed no pathological changes (Figs. 5 and 6).

Special attention should be paid to electroneuromyo-
graphy of the upper and lower extremities according to
the standard technique with the study of sensory fibers of
the median, ulnar, superficial peroneal, and gastrocnemius
nerves and motor fibers of the median, ulnar, deep peroneal,
and tibial nerves. When stimulating the superficial peroneal
nerve on both sides, sensory responses were not obtained
(Fig. 7).

During stimulation of the sural nerve, sensory responses
on both sides were significantly reduced, and the amplitudes
of the sensory response were 0.3 uV on the right and 0.6 pV
on the left. The rate of conduction along the sensory fibers
of the sural nerve was reduced (40 m/s). When stimulating
the motor fibers of the deep peroneal nerve, the amplitude
of the M-response with m. ext. digit. brevis on both sides
was significantly reduced with 0.9 mV on the right and
1.1 mV on the left. During stimulation of the tibial nerve,
the M-responses on both sides were slightly reduced (8.8 mV
on the right and 8.5 mV on the left). No conduction disorders
were detected along the motor fibers of the peripheral nerves
of the lower extremities on both sides. The conduction rate
was normal (50-56 m/s), terminal and residual latencies

00I: https://dal.org/10.17816/PTORS90396
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Fig. 5. Magnetic resonance imaging of the thoracic and lumbar
spine in the sagittal view and T1-WI and T2-WI modes

+23 mA, 0.1 ms, 2 Hz
ex., n. peroneus supeficialis, L,

2ms 5pV

=

T23mA, 0.1 ms, 212 > 7

ex., n. peroneus superficialis, L,

Fig. 7. Electroneuromyography data in the study of sensory fi-
bers of the lower extremities. The sensory response of the su-
perficial peroneal nerve does not exceed the noise level of the
amplifier

were normal, and the duration and shape of M-responses
were not impaired (Fig. 8).

No disorders were revealed in the study of the sensory
and motor fibers of the peripheral nerves of the upper
extremities. The results of electroneuromyography indicated
a diffuse lesion of predominantly sensory and, to a lesser
extent, motor fibers of the peripheral nerves of the lower
extremities of an axonal nature, typical for polyneuropathy.

Based on the history, the results of the physical exami-
nation, clinical and laboratory examination, neuroimaging,
and neurophysiological research, the final diagnosis of
angiotrophoneurosis, hereditary erythromelalgia (Mitchell’s
syndrome), polyneuropathy of the lower extremities, pre-
dominantly sensory, trophic changes in the soft tissues of
the lower legs and feet was established.

DISCUSSION

Erythromelalgia is a severe chronic progressive disease
with periods of exacerbation and remission. It is associ-
ated with a decrease in the quality of life and increased

Fig. 6. Computed tomography of the thoracic and lumbar spine in
sagittal and coronal views

75ms 1mV

2 |
1 /\/\/—'_‘_172 mA, 0.5 ms, 1 Hz

1 3 tarsus

2

A N

1T 3 +72mA, 0.5 ms, 1 Hz
head of fibula

Fig. 8. Electroneuromyography data of the motor fibers of the pe-
ripheral nerves of the lower extremities. There is a decrease in the
amplitude of the M-response upon stimulation of the deep peroneal
nerve to 0.9 mV (normal of >3 mV), and the speed of the conduction
along the motor fibers of the peroneal nerve is normal (50 m/s)

mortality [10]. Owing to the insufficiency of knowledge and
the lack of available objective diagnostic methods, in most
cases, there is a long time interval between the disease
manifestation and the final diagnosis. In the present case, he-
reditary erythromelalgia was diagnosed before the onset of
the main symptoms based on his mother’s experience, who
also had this disease, which was subsequently confirmed
by a geneticist. For 3.5 years, despite early diagnostics and
the use of consistent pharmacotherapy, including nonsteroidal
anti-inflammatory drugs, antidepressants, anticonvulsants,
antihistamines, opioids, hormone therapy, topical lidocaine,
and silver ointment, the disease proceeded progressively,
with pain syndrome resistant to well-known pharmacother-
apy [11]. Additionally, there were periods of complications of
the underlying disease, such as panic attacks with respira-
tory difficulty, hypertensive crises, and trophic skin lesions in
the lower extremities. Trophic skin lesions in the extremities
are the most common complication of the disease, which
often leads to inpatient treatment, as in the case presented.

In a patient with erythromelalgia, neurophysiological
examination revealed manifestations of axonal polyneuropathy

0Ql: https://dot.org/ 10.1/816/PTORS90396
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of the lower extremities with a predominance of damage to
sensory fibers, which is significant for the interpretation of
pain syndrome and trophic disorders in the lower extremities.
Persistent pain syndrome, which was noted in a patient with
erythromelalgia, refers to the manifestations of neuropathic
pain, which can occur with damage or dysfunction of
the nervous system at different levels. Neuropathic pain
occurs following impaired interaction between nociceptive and
antinociceptive systems because of both primary damages to
sensory fibers and sensitization of the central mechanisms
of pain regulation [12]. In the occurrence of neuropathic pain,
the role of peripheral nerves and roots of the spinal cord,
which development is influenced by pain neurotransmitters,
glutamate receptors, and sodium and calcium channels, are
the most studied. Polyneuropathy with neuropathic pain is
characterized by the involvement of thin and unmyelinated
nerve fibers, and their dysfunction leads, in addition to pain,
to a change in skin color and trophism. Dysfunction of fine
fibers is detected in all patients with erythromelalgia [13].

Given the pronounced pain syndrome and the lack of
pathognomonic treatment of erythromelalgia, such patients
are mainly managed by neurologists and psychiatrists who
use drugs to relieve neuropathic pain. Basic analgesic
therapy includes anticonvulsants, antidepressants, cooling of
the extremities, and avoidance of trigger factors that induce
disease progression and exacerbation. To date, the treatment
of these patients is performed in stages with the use of
pharmacotherapy, choosing the most effective and efficient
method. However, in the presented clinical case, neuropathic
pain in the lower extremities was found to be resistant to
any pharmacotherapy. Recently, in the case of ineffective
pharmacotherapy for neuropathic pain of various etiologies,
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