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Electrical injuries (EI) can have neurological con-
sequences for victims. Although the literature on 

the neurological complications of EI is limited to retro-
spective studies, case series, and studies of selected 
patient groups, preliminary findings provide some 
evidence for an association between EI and periph-
eral nervous system diseases and symptoms (e. g., 
sensory loss, neuropathy, and muscle weakness) 
[25]. Electrical injuries can cause long-term damage 
to both the central and peripheral nervous systems, 
which is less predictable [19, 30, 36].

Retrospective cohort studies have found that 
approximately 40 % of high-voltage electric shock 
cases had abnormal peripheral nerve conduction 
parameters such as decreased skin sensation, mono-
neuropathy, and polyneuropathy that persisted for 
6 months or more after the injury [20, 30, 35].

Evidence collection 

Selected literature sources were included in the 
study if they: (1) were published in Ukrainian or 
English; (2) reported on acute functional and mor-
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Peripheral nervous system damage 
following electrical injury (review)

Electrical injury can lead to neurological consequences in affected individuals. Retrospective cohort studies 
have shown that in approximately 40 % of cases of high-voltage electrical injury, peripheral nerve conduction 
parameters were abnormal.

Evidence collection. A retrospective literature search was conducted using a spatial vector descriptive model, 
supplemented by manual identification of relevant articles. A total of 37 recent sources were included, of which 91.9 % 
were published within the last 10 years and 78.4 % within the last 5 years.

Evidence synthesis. Disorders of the peripheral nervous system account for approximately 90 % of the neurological 
consequences of electrical injury and, according to reports from burn units, significantly exceed those observed after 
thermal injuries. The most common complication is mononeuropathy (including carpal tunnel syndrome), while 
polyneuropathy and polyradiculopathy occur less frequently. Electrical burns cause both direct nerve damage and 
indirect injury due to post-traumatic edema. Electrical injury may result in nerve paralysis caused by peripheral nerve 
damage. Partial or complete loss of peripheral nerve function, typically limited to the area of local contact, is usually 
temporary, and full recovery can be expected if the nerve is not affected by local tissue injury. Peripheral nervous 
system involvement is common and affects both sensory and motor functions. Immediate symptoms often resolve and 
have a more favorable prognosis than delayed manifestations. Sensory dysfunction may be associated with damage 
to sensory nerve endings. Autonomic disorders after electrical injury occur in approximately 60 % of patients with 
both high- and low-voltage injuries. Clinical manifestations may include tachycardia, significant fluctuations in blood 
pressure, headache, anxiety, hyperhidrosis, gastrointestinal disturbances, sleep disturbances, and dyspnea. Chronic 
neuropathic pain (allodynia) occurs in some patients, and accurate epidemiological data are currently lacking. Some 
patients may report intermittent discomfort or abnormal sensations without obvious physical injury, whereas others 
develop severe pain associated with evident tissue damage.

Conclusions. Complications affecting the peripheral nervous system may occur immediately after the injury or 
after a prolonged period. They are difficult to diagnose and significantly reduce patients’ quality of life. Timely nerve 
decompression procedures improve treatment outcomes.

Keywords: electrical trauma, peripheral nervous system, autonomic nervous system, allodynia.
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phological damage to the peripheral and autonomic 
nervous system in electrical trauma; (3) reported on 
the prevalence of neurological pathology in electrical 
trauma; (4) used an observational design (cohort or 
cross-sectional). A retrospective informative search 
was performed using a spatial-vector descriptive 
model, which was supplemented by a manual search 
of relevant articles. 37 modern literature sources 
were selected, of which 91.9 % — in the last 10 years, 
78.4 % — in the last 5 years.

Evidence synthesis 

Peripheral nervous system disorders account for 
about 90 % of the neurological consequences of EI, 
which, according to reports from combustiological 
departments, significantly exceed similar ones after 
thermal injuries. Most of these are high-voltage elec-
trical burns [25].

Peripheral nerves are primarily conductive due to 
their low resistance compared to other tissues, mak-
ing them susceptible to injury from electrical burns 
[1, 6]. Indeed, nerves are the most sensitive organ 
to electrical burns due to their low resistance to the 
passage of electrical current. They therefore serve 
as much better natural conductors of electricity than 
skin, muscle, and bone [1, 2, 13, 14, 16, 24]. There-
fore, current can pass through the body in the absence 
of an accompanying skin burn. Electrical burns cause 
direct damage to the nerve as well as indirect damage 
through the formation of post-traumatic edema [1].

The most common complication of electrical neu-
rotrauma is mononeuropathy (including carpal tunnel 
syndrome), followed by polyneuropathy and polyra-
diculopathy [23].

Neuropathy has been documented since the 
1970s and is considered the most common and 
disabling complication of electrical burns. However, 
these neuropathies are often underdiagnosed or ig-
nored. The prevalence of neuropathies after EI varies 
considerably, ranging from 2 to 84 %, with an average 
of 13.5 % [1, 8, 33].

Electricity causes myelin damage through direct 
effects and through damage to the vascular endo-
thelium, leading to impaired blood supply to the 
nerves [13]. Compartments often compress nerves 
and contribute to the progression of peripheral neu-
ropathy [18]. The mechanism of peripheral neuropa-
thy involves axonal damage, resulting in both motor 
and sensory deficits. High-voltage electrical trauma 
can affect peripheral nerves, primarily causing axonal 
rather than demyelinating damage [7, 20]. Vascular 
and nerve damage caused by electrical trauma trig-
gers the progressive development of necrosis [27].

Mononeuropathy usually affects individual nerves 
of the upper extremities, but is not limited to them, 
as these are common points of current entry. Me-
dian and ulnar neuropathies can be secondary to 
long-bone fractures [24]. The nature of the injury is 
important, as many patients complain of paresthesia 

or persistent numbness at the points of entry and 
exit of the electrical current, which is quite common. 
Neurological symptoms are thought to arise from 
structural lesions such as hemorrhage, edema, or 
chromatolysis of pyramidal cells. However, organic 
damage cannot explain the delayed onset of symp-
toms, which sometimes appear days or years after 
EI [12, 32, 34]. Typical symptoms include numbness 
and tingling sensations (paresthesia). Paresthesia 
may be transient and may develop suddenly or gradu-
ally after contact with an electrical source [2, 14, 16]. 
This rare complication of EI can be easily overlooked 
or misdiagnosed as neuropraxia, which can delay 
appropriate treatment [3]. Electrical injury results in 
nerve palsies caused by a variety of peripheral nerve 
lesions [16]. The ulnar, median, and radial nerves 
have the highest incidence of persistent dysfunction. 
Median and/or ulnar nerve palsies following EI are 
rare but devastating [8].

Partial or complete loss of peripheral nerve func-
tion, mostly confined to the area of   local contact, is usu-
ally temporary, and full recovery can be expected un-
less the nerve is involved in local tissue damage [25].

Carpal tunnel syndrome is a fairly common mono-
neuropathy that occurs with electrical burns [1]. The 
wrist has an awkward anatomy where low-resistance 
tissues are affected by high-resistance tissues such 
as bone and tendon. The generation of high heat 
from the inside out causes the wrist area to conduct 
electrical current more than other parts of the body 
[8]. Carpal tunnel syndrome is a pathology of burn 
victims with serious functional consequences, as it is 
often ignored and treated late. Early clinical and elec-
tromyographic diagnosis is essential to ensure surgi-
cal treatment before irreversible intraneural damage 
occurs. Ultrasound may be useful for early detection 
of median nerve injury at the wrist when electromyog-
raphy is not possible, and to rule out other underly-
ing etiologies for carpal tunnel syndrome following 
electrical burns. If the diagnosis is confirmed, prompt 
surgical release of the nerve may be considered to 
avoid the development of irreversible intraneuronal 
ischemic lesions [1]. Immediate decompression with 
fasciotomy and carpal tunnel release appears to be 
the most promising treatment option. Loss of neuro-
logical function can be avoided if the median nerve is 
released [8]. Acute and chronic pain from electrical 
burns may mask symptoms of tunnel neuropathy. 
Median nerve injury at the wrist is the most common 
burn neuropathy, followed by ulnar nerve injury [1]. 
Electrical injuries can affect the function of the hu-
man hand in terms of reducing self-esteem of hand 
function, manual dexterity and tactile gnosis [30].

Polyneuropathy is associated with direct dam-
age to peripheral nerves at the points of entry or exit 
of electric current, or with a polyneuritic syndrome 
involving nerves located distant from the points of 
contact. Various combinations of lesions of the me-
dian, ulnar, radial, sciatic and femoral nerves and 



УКРАЇНСЬКИЙ НЕВРОЛОГІЧНИЙ ЖУРНАЛ  ·   2026, № 1 7

ОГЛЯДИ  |  REVIEWS

their more distant branches are observed [4, 25]. 
The localization of the damage may be completely 
outside the limits of that diagnosed in neurе injuries 
or may be limited to neuromuscular synapses, which 
explains the occurrence of muscle weakness and, 
above all, rapid fatigue.

Polyradiculopathy is characterized by the involve-
ment of multiple spinal nerve roots where there are 
multiple points of electrical current entry. This patho-
logical condition manifests as numbness, tingling, 
pain, or muscle weakness in the areas innervated by 
the affected nerves. Causes may include mechanical 
compression (compartment syndrome), edema, or 
degenerative changes in the nerves [4, 25].

Peripheral nervous system involvement is quite 
common, both sensory and motor. Immediate symp-
toms are often reversible and have a better prognosis 
than late effects [12]. In a Canadian multicenter study 
of patients who had previously experienced electric 
shock, 9 % of respondents reported muscle weak-
ness, 6 % reported tingling in the extremities, and 9 % 
reported numbness in the extremities within one year 
after EI [23, 25].

Sensory dysfunction may be associated with dam-
age to sensory nerve endings [4]. The deficit may be 
patchy, with sensory deficits not corresponding to 
motor changes and being distributed unevenly [11, 
17, 21, 26]. Sensory impairments are often accom-
panied by pain, numbness, and/or paresthesia along 
the path of the current [4]. They may develop in the 
affected limb for a long time after the initial injury. 
These symptoms are the result of incomplete nerve 
regeneration or permanent nerve damage, requir-
ing long-term pain management. In addition, muscle 
weakness and atrophy may persist due to irreversible 
damage to peripheral nerves or muscle tissue. In 
deep burns involving nerve trunks, the prognosis for 
recovery is poor, and complete loss of nerve function 
is quite common. Electrical injuries can result in long-
term motor deficits and muscle weakness, requiring 
significant rehabilitation efforts. Rehabilitation and 
physiotherapy are crucial for the treatment of these 
complications, although some patients never fully 
recover [31].

Causalgia is a complex regional pain syndrome 
type I (Sudek’s syndrome), characterized by intense 
burning pain in the area of the affected nerve, which 
may be accompanied by autonomic and trophic (pain-
ful ischemia) disorders, edema, changes in skin tem-
perature and color, limited mobility and stiffness in the 
affected limb (usually the upper limb), which is caused 
by damage to peripheral nerves due to electrical cur-
rent or repeated surgical interventions. It is diagnosed 
on the basis of clinical criteria and determination of 
nerve damage using electroneuromyography.

Histopathological findings include focal petechial 
hemorrhages, perivascular space dilation, peripheral 
neuronal fragmentation, vascular damage, and bal-
looning myelin sheath dilation [23]. Degenerative 

changes are seen in peripheral nerves at both the 
input and output zones and in distant areas [22].

Whenever a neurodeficit is identified, appropriate 
investigation is warranted to exclude contributing fac-
tors (compartment syndrome).

Fasciotomy and nerve decompression are associ-
ated with improved peripheral nerve function in the 
long term. Patients who underwent fasciotomy had 
significantly lower rates of peripheral neuropathy than 
those who did not (odds 45 vs 92 %, p < 0.0001) [6].

Autonomic dysfunction after electrical trauma 
occurs in approximately 60 % of victims of high- and 
low-voltage electrical trauma [30].

EI victims are prone to autonomic neuropathy 
and sympathetic skin response disorders. Delayed 
autonomic dysfunction can occur weeks or months 
after the initial injury [31]. Symptoms can be diverse, 
including tachycardia, significant blood pressure fluc-
tuations, headache, anxiety, hyperhidrosis, gastroin-
testinal problems, dyssomnia (sleep disturbances), 
and shortness of breath.

Arrhythmias are a direct consequence of electrical 
trauma. The combination of persistent sinus tachy-
cardia and episodes of increased sweating or chills, 
acute persistent hypertension, and psychomotor agi-
tation suggests a central hyperadrenergic state with 
the addition of autonomic surge. Abnormal results of 
autonomic function tests, significantly elevated plas-
ma and urine noradrenaline levels (in the absence 
of pheochromocytoma), and a striking response to 
clonidine (0.4 mg/day) with plasma noradrenaline 
returning to normal within one week of treatment sup-
port this assumption [4, 22, 28].

Claude Bernard—Horner syndrome (oculosympa-
thetic syndrome) is a pathological condition caused 
by dysfunction of the sympathetic nervous system 
after EI [4]. It is accompanied by blepharoptosis, 
sometimes with slight elevation of the lower eyelid 
(«inverted ptosis»), miosis, enophthalmos, dyshidro-
sis, decreased ciliospinal reflex (reaction to skin irrita-
tion in the neck area, manifested by pupil dilation), 
injection of conjunctival vessels, and hyperemia of 
the facial skin on the affected side.

Keraunoparalysis (Charcot’s palsy) is a tempo-
rary syndrome that lasts several hours after a high-
voltage, electric arc, or lightning strike. It occurs in 
the limb along the path of the current and is associ-
ated with vascular spasm in this area due to a burst 
of catecholamine release. The limb becomes cold, 
pale, numb, and the pulse is not determined, which 
is sometimes confused with compartment syndrome. 
High-voltage EI produces various forms of paralysis: 
flaccid or spastic; temporary or prolonged; immediate 
or delayed; paraplegia or quadriplegia; unilateral or 
bilateral [4, 24]. As a rule, acute paralysis is mostly 
reversible, but delayed paralysis can be debilitating 
and lead to only partial recovery [4, 18].

Bladder dysfunction is a neurourological conse-
quence of EI to the spinal cord or brain, or is under-
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stood as an independent consequence of electric 
shock [36].

Sexual dysfunction is manifested by reduced libido 
and impotence [9, 34].

Delayed lesions of the autonomic nervous system, 
as well as complex regional pain syndromes, may also 
include changes in skin temperature and color, burn-
ing and skin sensitivity, edema, motor and autonomic 
disorders [4, 5].

Movement disorders have been reported, and the 
differentiation between them as central and peripher-
al syndromes is emphasized. In particular, parkinson-
ism, choreoathetosis (combining chorea with rapid 
chaotic movements and athetosis with slow «twist-
ing» movements), dystonia, myoclonus, and cerebral 
tremor are defined. Electrical origin of myoclonus has 
been reported, as well as demyelination [4].

Chronic neuropathic pain (allodynia) occurs in 
a proportion of electrocuted individuals, although 
accurate statistics are not available. Some patients 
may complain of intermittent discomfort without any 
apparent physical damage, whereas other complica-
tions may present with severe pain with obvious tis-
sue damage [37].

Pain is a common and complex complaint follo-
wing EI. It is often multifactorial and appears dis-
proportionate to any measurable neuropathy [34]. 
Post-traumatic pain results from both direct EI and 
secondary injuries from fractures, dislocations, and 
falls. Thus, pain management is of paramount impor-
tance in EI and its sequelae [15].

With significant destruction, all extero- and intero-
receptors close to the lesion area instantly die (burn 
out) and as a result the reflex component drops out. 
Therefore, the pain is more intense in the low voltage 
group than in the high voltage group [10, 30].

People with a history of nonspecific EI are at 
increased risk of being diagnosed with unspecified 
pain or undiagnosed soft tissue disorders. The risk of 
nonspecific pain is related to the severity of the injury 
in both the short and long term. Patients who were 
hospitalized for more than 1 day had a significantly 
higher risk of developing nonspecific pain compared 
with controls. The risk of developing pain as a long-
term sequelae is related to the severity of neurogenic 

pain. Pain as a long-term sequelae of EI was reported 
by 8 % of the study population during the 1-year 
follow-up. Approximately 10 % of professional elec-
tricians with a history of unspecified injury reported 
persistent pain and muscle disorders 1 to 45 years 
after the injury [29].

Pain as a long-term or delayed physiological con-
sequence of EI can sometimes be overlooked, espe-
cially after neuronal damage with less pronounced 
immediate physiological symptoms. This group of 
patients presents with various forms of pain that are 
very difficult for the physician to associate with a spe-
cific clinical diagnosis. Patients who have sustained 
persistent low-voltage nerve damage are often re-
ferred for specialized consultations and examinations 
that are usually ineffective in diagnosing long-term 
conditions. This may be because the effects of EI are 
similar to many other conditions, so specialists per-
form examinations that are unable to detect organic 
changes. Thus, these patients are often examined by 
specialists from different medical specialties and as 
a result, they are given unspecified diagnoses due to 
the lack of objective data and positive clinical tests. 
More than 95 % of diagnoses, such as «chronic pain 
of unknown etiology» or «pain in the arm (leg)», could 
not be confirmed by repeated examination. This is 
due to the fact that many clinical symptoms are not 
sufficiently recognized by the medical community as 
consequences of electric shock [29].

The literature notes that many patients do not ex-
perience satisfactory pain relief after electric shock, 
regardless of treatment, but a combination of somatic 
and psychosocial methods leads to quite favorable 
results [34].

Conclusions 

1. Peripheral nervous system complications of elec-
tric shock can debut immediately after the inci-
dent or after a long time.

2. Peripheral nervous system damage in EI is quite 
difficult to diagnose.

3. Peripheral nervous system complications of EI 
significantly impair the quality of life of patients.

4. Timely performed nerve decompression tech-
niques improve treatment outcomes.
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Ушкодження периферичної нервової системи при електротравмі 
(огляд літератури)

Ураження електричним струмом можуть мати неврологічні наслідки для постраждалих. Когортні ретро-
спективні дослідження виявили, що в близько 40 % випадків ураження електричним струмом високої напруги 
показники периферичної нервової провідності були аномальними. 

Збір доказів. Проведено ретроспективний пошук інформації з використанням просторово-векторної опи-
сової моделі, доповненої ручним пошуком відповідних статей. Відібрано 37 сучасних літературних джерел, з них 
91,9 % — за останніх 10 років, 78,4 % — за останніх 5 років. 

Синтез доказів. На порушення з боку периферичної нервової системи припадає близько 90 % невро-
логічних наслідків електротравми, що, за звітами комбустіологічних відділень, значно перевищують такі після 
термічних травм. Найпоширенішим ускладненням електричної нейротравми є мононейропатія (зокрема синд-
ром зап’ясткового (карпального) каналу), рідше трапляються полінейропатія та полірадикулопатія. Електричні 
опіки спричиняють прямі пошкодження нерва, а також непрямі пошкодження через утворення посттравматич-
ного набряку. Наслідком електричної травми є параліч нервів, зумовлений ураженнями периферичних нервів. 
Часткова або повна втрата функцій периферичного нерва, яка переважно обмежується ділянкою локального 
контакту, зазвичай є тимчасовою, і можна очікувати повного відновлення, якщо нерв не залучений до пошкод-
ження місцевих тканин. Ураження периферичної нервової системи поширене явище з боку як сенсорної, 
так і моторної системи. Негайні симптоми часто минають і мають кращий прогноз, ніж віддалені наслідки. 
Сенсорна дисфункція може бути пов’язана з пошкодженням чутливих нервових закінчень. Вегетативні розлади 
після електротравми трапляються в близько 60 % постраждалих від високовольтної та низьковольтної електро-
травми. Симптоми можуть бути різноманітними (тахікардія, значні коливання артеріального тиску, головний біль, 
тривожність, гіпергідроз, проблеми зі шлунково-кишковим трактом, дисомнія (порушення сну) та відчуття нестачі 
повітря). Хронічний нейропатичний біль (алодинія) виникає в частини уражених електричним струмом. Точних 
статистичних даних щодо цієї патології не існує. Деякі пацієнти можуть скаржитися на періодичні неприємні 
відчуття без будь-яких явних фізичних пошкоджень, інші ускладнення можуть виявлятися сильним болем із явним 
пошкодженням тканин. 

Висновки. Ускладнення електротравми з боку периферичної нервової системи можуть дебютувати одра-
зу після інциденту або через тривалий час, їх складно діагностувати, вони значно знижують якість життя пацієнтів. 
Своєчасно виконані прийоми декомпресії нервів поліпшують результати лікування.

Ключові слова: електротравма, периферична нервова система, вегетативна нервова система, алодинія.
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