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Abstract
Electrical injury is damage that occurs when electricity passes through the body, causing 

tissue burns or internal organ dysfunction. Electrical power current passing through the body 
creates heat that can severely burn and destroy tissue. Electrical power can cause deep and 
sharply limited burns. Passages of current through the heart and through the brain can cause 
instant death due to cardiac arrest and damage to the breathing center in the brain. Strong 
muscle spasms caused by electricity can lead to muscle tears and bone fractures. The stiffness 
of the muscles can last for several minutes after the contact with the electricity which in the case 
of involvement of the breathing muscles leads to the cessation of breathing. A person who has 
caught a live wire with his hands will not be able to drop it due to a spasm of his hand muscles. 
Electrical injury can result from being struck by lightning or touching household electrical wires, 
downed power lines, or something that conducts electricity from a live electrical wire. The 
severity of the injury, which can be a mild burn or can cause death, depends on the type and 
strength of the current, the body’s resistance to the current at the point of entry, the path of the 
current through the body and the duration of contact with the current.
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Introduction
Injuries from electricity can range extensively from minor 

cutaneous burns to life‐threatening inner harm or loss of life [1]. 
Severe electric accidents are idea to be relatively uncommon. 
However, due to the fact many electric injuries pass unreported, 
the authentic occurrence is unknown. In addition, many 
electrocution sufferers fall from heights, gift with arrhythmias, or 
are honestly discovered lifeless, so the significance, or even the 
incidence, of an electric powered surprise can be unknown.

The statistics which are to be had endorse that electrical 
accidents observe a bimodal age distribution. About 20% of all 
electric accidents arise in children. Toddlers normally maintain 
electric accidents from family electric shops and cords even as 
kids have a tendency to maintain excessive‐voltage accidents 
in the course of outside hazard‐taking conduct which includes 
mountaineering electric transformer towers. The second peak 
happens in adults who work with or round electricity for a living, 
which includes miners, production people, and electric application 
people.
Symptoms

The severity of damage relies upon on the voltage, the quantity 
of current, the sort of current (i.e., direct versus alternating), the 
frame’s resistance to the current, the current’s route via the frame, 
and the period of time the current stays in touch with the affected 
person [2]. Symptoms can range from a tingling sensation from 
family current to breathing arrest from thoracic muscle tetany or 
ventricular fibrillation or asystole. The current pathway will decide 

the character of accidents and complications. Skin is the number 
one resistor to the go with the drift of current into the frame. 
Once floor resistance is overcome, low‐voltage current follows 
the route of least resistance. Thus, nerves, designed to hold 
electric signals, and muscle mass and blood vessels, with their 
excessive water content, are true conductors. Bone, tendon, and 
fats have a completely excessive resistance and have a tendency 
to warmth up and coagulate. Muscle is intermittent in resistance. 
High‐voltage current follows a direct route to floor and flows via 
the tissues indiscriminately, no matter tissue kind and resistance, 
as a consequence treating the frame as a quantity conductor, with 
capability harm to all tissue withinside the current’s route.

Current passing idea the heart, as withinside the case of a 
hand‐to‐hand or hand‐to‐foot go with the drift, can bring about 
sinus tachycardia, untimely ventricular contractions, atrial 
fibrillation, or ventricular fibrillation, that is the maximum not 
unusualplace purpose of loss of life and is generally precipitated 
with the aid of using alternating current at levels more than 50 
Hz. Asystole can end result from direct current. ECG generally 
does now no longer display the same old ischemic damage styles 
related to myocardial infarction.

The head is a not unusualplace factor of touch for excessive‐
voltage accidents, and acute neurological signs and symptoms 
can also additionally encompass altered mental status, seizures, 
quadriplegia, localized paresis, coma, and fracture or ligamentous 
disruption of the cervical, thoracic, or lumbar spine. Delayed 
signs and symptoms, which can also additionally seem years after 
the publicity, can also additionally have a bad prognosis. These 
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encompass ascending paralysis, amyotrophic lateral sclerosis, and 
transverse myelitis.

Electrical accidents also can bring about compartment 
syndromes, corneal burns, thermal burns, intraocular hemorrhage, 
venous thrombosis, fractures of lengthy bones, posterior and 
anterior shoulder dislocations, and cataract formation, generally 
greater than four months after the damage.
Multiorgan Dysfunction

Electrical accidents can purpose multiorgan disorder and a 
whole lot of burns and worrying accidents [3]. A infant who has had 
touch with electric powered current can gift with first‐, second‐, 
or third‐degree burns of the pores and skin, in addition to front 
and go out burns (that are generally thirddegree burns). There 
will also be burns at flexor creases and on the oral commissure, 
which can be related to behind schedule labial artery bleeding of 
2–21 days after the burn.

If the electric current takes a vertical route, or if there's full‐
size pores and skin harm, cardiac involvement is much more 
likely. Cardiac complications encompass all kinds of dysrhythmias, 
ranging from occasional ectopic atrial and/or ventricular 
untimely contractions (VPCs), supraventricular tachycardia, first‐, 
second‐, and third‐degree AV blocks, ventricular tachycardia, and 
ventricular fibrillation. ECG abnormalities are generally obtrusive 
upon preliminary ED assessment and generally encompass 
extended sinus rhythm and nonspecific ST–T‐wave modifications, 
although harm to the myocardium is uncommon. Pulmonary 
involvement can encompass pulmonary contusion, hemothorax, 
pneumothorax, and/or ventilatory arrest.

Central fearful device involvement can be because of the 
electric damage itself or the following fall after the event. The 
affected person can gift with any sort of mental status change. 
Other neurologic signs and symptoms, which includes paralysis, 
can arise right now or may be behind schedule for as much as 
numerous days. Electric current can purpose tetany of skeletal 
muscle and each top and decrease motor neuron findings can be 
noted. This can result in all sorts of musculoskeletal damage, from 
lines to fractures and/or dislocations.

Vascular accidents immediately from the electrical current can 
encompass hemorrhage, both on the spot or behind schedule, 
further to thrombosis. Renal complications can encompass renal 
failure, which can be because of both third‐spacing of fluid or 
rhabdomyolysis.

Gastrointestinal accidents can arise in as much as 25% of 
excessive‐voltage accidents. The maximum not unusualplace 
hardship is adynamic ileus. Other situations that can be visible 
encompass hepatic, gallbladder, and pancreatic necrosis in 
addition to pressure ulcers.
Death Rate

Most estimates location the annual loss of life price from 
electric damage at 1,000 to 1,500 in keeping with 12 months, 
with greater than 60% happening in sufferers elderly 15 to 40 [1]. 
Electrocutions at domestic account for greater than two hundred 
deaths in keeping with 12 months and are more often than 
not related to malfunctioning or misused patron products. The 
National Electronic Injury Surveillance System from the Consumer 
Product Safety Commission estimates that U.S. Eds (emergency 
department) handled nearly 102,000 sufferers for product‐
associated electric shocks from 2000 to 2019. The majority of 

those incidents have been minor, ensuing in ED assessment and 
next discharge.

According to statistics compiled with the aid of using the 
Electrical Safety Foundation International the usage of statistics 
from the U.S. Bureau of Labor Statistics, Census of Fatal 
Occupational Injuries, from 2003 via 2018 there have been 2,948 
people who died at the task because of touch with or publicity 
to electric current. Another 35,930 people have been nonfatally 
injured, however required as a minimum 1 day away from work. 
Electrocution is the third leading purpose of production employee 
loss of life, following falls and being struck with the aid of using an 
object. Contact with overhead strength traces, failure to well de‐
energize electric gadget previous to taking off work, touch with 
electric additives mistakenly idea to be de‐energized, and speak 
to with buried underground strength traces are the maximum not 
unusualplace reasons of electrocutions at production sites.
Pathophysiology

Although lightning strike is a uncommon phenomenon, 
this damage is related to a 25 % fatality price, and greater than 
70% of those who continue to exist have everlasting accidents 
[4]. Lightning strike is liable for about a hundred deaths yearly 
withinside the United States. Electrical damage, with the exception 
of lightning, is liable for greater than 500 deaths yearly, with about 
20% of its sufferers being more youthful than age 18 years. The 
results of electrical damage are associated with the depth and 
importance of the electrical current. According to Ohm law, the 
current go with the drift (amperage) is immediately associated 
with the voltage and inversely associated with the resistance 
withinside the current’s pathway, represented with the aid of 
using the subsequent formula: current (amperage) = voltage/
resistance. Because in their low resistance, nerves, blood vessels, 
mucous membranes, and muscle are the favored pathways for 
electric powered current passage and are maximum vulnerable 
to electric and lightning damage. Bones, fats, tendon, and pores 
and skin have relatively excessive resistance, and consequently 
maintain much less harm in the course of electric powered and 
lightning accidents. The possibly route of the electric current 
need to be assessed; for example, burns on each hands suggest a 
route possibly via the heart, which has a bad prognosis.

Electricity is a go with the drift of electrons throughout 
a capability gradient from better to decrease concentration 
[1]. It calls for a entire route, a circuit, to create non‐stop go 
with the drift. The capability gradient, measured in volts (V), 
is the distinction among the excessive and low concentration 
of electrons and is needed to pressure the electrons via the 
circuit. The quantity of electrons flowing alongside this gradient 
is the current (I), measured in amperes (A). Resistance (R) is the 
impedance to go with the drift of the electrons and is measured in 
ohms (Ω). Using a plumbing analogy, amperage is the quantity of 
water going for walks via a pipe, voltage is the distinction among 
the doorway and go out pressures of the pipe, and resistance is 
the diameter of the pipe. Per Ohm’s law, I = V/R, making current 
immediately proportional to voltage and inversely proportional to 
resistance.

There are special sorts of current in vast use today: direct 
current (DC) and alternating current (AC). In DC current, the 
electrons go with the drift in a single route. Batteries are a not 
unusualplace supply of DC current, with electrons continually 
flowing from the “negative” aspect to the “positive” aspect, with 
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electrons travelling in a single route. High‐voltage DC current 
may be used as a way for the majority transmission of electric 
strength over lengthy distances. DC current is likewise generally 
used in “third rail” mass transit structures. AC current pushes the 
electrons again and forth, converting the route of the go with the 
drift numerous instances in keeping with second. In the United 
States, general family current is AC, flowing at 60 cycles in keeping 
with second (Hz) and 110 V. In a great deal of the relaxation of 
the arena the same old family current is 220–240 V, flowing at 
50 Hz.

Four important sorts of electric accidents were described: 
flash, flame, lightning, and authentic. Flash accidents, resulting 
from a flashover of electrical current leaving its supposed route 
and travelling via the air from one conductor to another (an arc 
flash), are commonly related to superficial thermal burns due to 
the fact no electric current travels via the pores and skin. Flame 
accidents arise while an arc flash ignites an character’s clothing; 
electric current can also additionally or might not pass via the 
pores and skin. Lightning accidents contain extraordinarily brief 
however very excessive‐voltage electric power that may be 
related to an electrical current flowing via the victim’s whole 
frame. True electric accidents contain an character turning into a 
part of an electrical circuit; in those cases, front and go out sites 
are generally discovered.

There are 3 primary mechanisms with the aid of using which 
energy reasons damage: direct impact of electrical current on 
frame tissues, burns from the conversion of electric power 
into thermal power, and blunt trauma from resultant muscle 
contractions or a associated fall. Direct results encompass 
cell depolarization and electroporation. Electroporation, the 
introduction of pores in mobile membranes with the aid of using 
way of electrical current, may be resulting from electric expenses 
insufficient to provide thermal harm however robust sufficient 
to purpose protein configuration modifications that threaten cell 
wall integrity and cellular function.

Six elements decide the final results of human touch with 
electric current: voltage, sort of current, quantity of current, 
resistance, pathway of current, and length of touch. In many cases, 
the importance of just a few of those elements is known.
Burns

Electrical burns inflicted with the aid of using a excessive‐
voltage supply can also additionally produce full‐size inner tissue 
harm monitoring alongside neurovascular bundles and muscle 
with little external proof of damage [5]. Vascular, nerve, and 
muscle harm arise often, and the devitalized tissue is liable to 
next infection. Electrical damage can also additionally purpose 
excessive go out wounds on the hands, knees, or feet—sites often 
neglected withinside the preliminary assessment. (Such wounds 
are analogous to projectiles, which produce deceptively small 
front lesions however big go out wounds.) Fractures attributable 
to falls or forceful muscular contraction need to be taken into 
consideration in all sufferers with electric accidents. For nearly all 
sufferers with electric damage, an electrocardiogram need to be 
carried out to appearance for proof of arrhythmias, myocardial 
damage, or conduction disturbance. Even if troponin or CK‐MB 
(creatine kinase‐myocardial band) tiers are elevated, findings of 
classical transmural myocardial infarction are uncommon due to 
the fact epicardial coronary arteries do now no longer end up 
obstructed. Even withinside the absence of overt cardiac damage, 

remark in a monitored mattress probable is prudent. Recent 
statistics endorse admission might not be important for sufferers 
with decrease‐voltage exposures (residence current) sustained 
on dry pores and skin, in particular if the electrocardiogram 
is unremarkable, and there has been no proof of tetany, lack 
of consciousness, or current go with the drift throughout the 
chest. Because of the excessive occurrence of rhabdomyolysis, 
measurements of CPK (creatine phosphokinase) and myoglobin 
need to be carried out in sufferers with considerable electric 
accidents, and if elevated, beneficiant fluid management 
together with osmotic and loop diuretics need to be taken into 
consideration to assist avoid renal failure. A true preliminary goal 
is a urine output of one to two mL/kg. Because electric burns 
rarely, if ever, require the equal degree of fluid management as 
do big thermal burns, using standardized fluid algorithms isn't 
suitable for those sufferers.

Apart from appearing the number one survey and instituting 
preliminary control, a few situations are particular withinside the 
case of electrical burns [6]. Variety of cardiac arrhythmias can 
arise due to electric accidents, along with asystole and ventricular 
fibrillation. Potential hazard of growing compartment syndrome 
exists in sufferers maintaining excessive voltage electric accidents. 
Damaged muscle swells and excessive strain in the making an 
investment fascia can compromise muscle blood go with the drift 
and bring about in addition muscle necrosis.

Fluid resuscitation necessities in an electrical burn are generally 
greater than that indicated with the aid of using the volume of 
the cutaneous burn. Muscle harm that isn't right now obtrusive 
can purpose fluid loss which isn't accounted for with the aid of 
using the general Parkland formula. Muscle harm can bring about 
myoglobinuria and hemoglobinuria that may exacerbate acute 
renal failure. Prompt diuresis protects in opposition to pigment 
deposition withinside the renal tubules and the ensuing kidney 
harm.
Cardiac Monitoring

With capability of damage to such numerous structures as 
cardiac, breathing, fearful, renal, ocular, and skeletal structures, 
many control conundrums arise [7]. The pool of evidencebased 
statistics withinside the case of electrical accidents is primarily 
Grade II and III statistics. One of the maximum vexing questions 
withinside the care of sufferers who've been electrocuted is 
figuring out who desires admission with cardiac tracking because 
of ongoing hazard of probably deadly arrhythmias. Due to uneven 
distribution of cardiac damage from current, with lifeless cells 
subsequent to viable ones, cardiac manifestations of electrical 
damage can also additionally encompass arrhythmias and 
conduction abnormalities. In comparing styles of myocardial 
damage, horizontal current flows (as visible with access in a 
single hand and out the other) greater generally bring about 
arrhythmias. Vertical current go with the drift (for example, 
from head to toe as with a lightning strike) often reasons direct 
myocardial harm. Low‐voltage accidents are much more likely to 
bring about ventricular fibrillation, rather than asystole greater 
generally visible with high‐voltage accidents. These are simply 
styles, however, and every damage varies with the aid of using 
affected person and current elements. Patterns can be beneficial 
in guiding assessment and treatment decisions.

In selecting who calls for greater extensive tracking, a 
company should decide whether or not a affected person even 
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calls for admission. Low‐voltage accidents, as expected, have 
a lesser price of great damage. If sufferers uncovered to a low‐
voltage electric powered damage haven't any proof of damage, 
discharge from the emergency room is an inexpensive option. A 
collection of standards to decide whether or not sufferers require 
admission following electric damage. These standards encompass 
lack of consciousness on the scene or cardiac arrest withinside the 
field, a documented cardiac arrhythmia in the field, an unusual 
electrocardiogram (ECG) (with huge standards extending as a long 
way as bradycardia or tachycardia), or a separate indication for 
admission. However, the want for admission does now no longer 
mandate non‐stop cardiac tracking.
Complications

Associated accidents are greater not unusualplace in sufferers 
maintaining electric damage than those injured with the aid of 
using thermal burns [8]. Owing to the huge contractions of the 
paraspinal musculature precipitated with the aid of using the 
electrical current, compression fractures of the lumbar and 
thoracic spine can also additionally arise. Furthermore, many 
electric accidents contain people who fall from heights. Blunt 
worrying accidents need to be suspected and suitable diagnostic 
measures initiated.

A entire neurologic exam should be carried out on admission 
and at scheduled periods in all sufferers maintaining electric 
damage. Neurologic modifications can also additionally be of 
early or overdue onset. Immediate peripheral deficits attributable 
to the damaging results of electrical current can be irreversible; 
however, early deficits in a distribution in which there's no 
clean tissue harm are possibly to resolve. Neurologic signs and 
symptoms of behind schedule onset, frequently mimicking top 
motor neuron disease, have a tendency to be revolutionary and 
everlasting. Progressive thrombosis of nutrient vessels of the 
spinal twine or nerve trunks can also additionally play a position 
withinside the pathogenesis of the overdue‐happening top motor 
neuron deficits.

Direct electric damage to the viscera is rare; however, liver 
necrosis, intestinal perforation, focal pancreatic necrosis, and 
gallbladder necrosis were said in sufferers with high‐voltage 
electric powered damage and truncal touch points. An elevated 
incidence of cholelithiasis has been said in convalescent sufferers 
following electric powered damage.

Delayed hemorrhage from moderate‐sized to big blood vessels 
has been described following electric damage and attributed with 
the aid of using a few to an “arteritis” produced with the aid of 
using the electrical current. The real mechanism of this hardship 
is unclear, however insufficient preliminary wound debridement 
and next publicity and desiccation of the worried vessel look like 
causative elements.

In sufferers in whom the electric touch factor worried the 
pinnacle or neck, the improvement of cataracts up to three years 
or greater following damage has been described. Ophthalmologic 
slit‐lamp exam need to record the presence or absence of cataracts 
in the course of the preliminary hospitalization.
Management

Cardiac arrest frequently happens following an electrical 
touch and calls for on the spot cardiopulmonary resuscitation 
[8]. Patients with electric powered damage are greater possibly 
to have related accidents attributable to falls or tetanic skeletal 

muscle contractions from the electrical current; consequently, 
the affected person’s spine need to be immobilized till cervical, 
thoracic, and lumbar radiographs exclude the presence of spinal 
fractures. In sufferers now no longer maintaining an preliminary 
cardiac arrest, cardiac dysrhythmias arise in a small percent of 
sufferers. All sufferers need to have non‐stop electrocardiographic 
tracking for as a minimum 24 hours, and functionally considerable 
dysrhythmias need to be handled directly if they arise.

The estimation of resuscitation fluid necessities in sufferers 
maintaining electric damage is hard attributable to full‐size 
subcutaneous or deep tissue involvement with most effective 
confined regions of cutaneous damage. This “iceberg” impact can 
also additionally require the overall performance of fasciotomy—
as opposed to escharotomy—to ensure adequate perfusion of 
the distal extremity and to assess the viability of the underlying 
subcutaneous tissue and muscle. With full‐size muscle necrosis, 
hemochromogens can be liberated, ensuing in the advent of 
these pigments withinside the urine. Intravenous fluids are 
administered to reap a urine output of a hundred mL/h in adults. 
If the hemochromogenuria does now no longer clean with an 
adequate urine output, 50 meq sodium bicarbonate need to be 
brought to every liter of intravenous fluid to sell alkalinization 
of the urine and save you pigment precipitation withinside the 
renal tubules. If after competitive fluid resuscitation the renal 
output does now no longer attain a hundred mL/h, an osmotic 
diuretic which includes mannitol also can be administered (a 
bolus dose of 25 g with 12.5 g brought to every liter of IV fluid till 
pigment clearing happens) to pressure an elevated urine output. 
When urine manufacturing is elevated with the aid of using using 
diuretics, invasive hemodynamic tracking with a pulmonary artery 
catheter need to be taken into consideration due to the fact urine 
output is now no longer a dependable measure of intravascular 
quantity and organ perfusion.
Conclusion

Electrical injuries at home and at work can be prevented by 
checking the correctness and maintenance of electrical devices. 
Any electrical device that the body touches or can touch should 
be properly grounded and connected to a circuit that contains 
protective equipment for disconnection from the circuit. Excellent 
and readily available safety devices are circuit breakers that break 
the circuit when a current of 5 milliamps is released. Preventing 
lightning strikes depends on taking precautions such as avoiding 
open spaces, playgrounds during storms, and finding shelter—
but not under a lone tree or metal‐topped gazebo that attracts 
lightning. People should leave swimming pools, ponds or lakes.

References:

1. Lubin, J. (2021.): „Electrical injuries” in Cone, D. C.; Brice, J. 
H.; Delbridge, T. R.; Myers, J. B. (eds): „Emergency Medical 
Services ‐ Clinical Practice and Systems Oversight ‐ Clinical 
Aspects of EMS, Third Edition”, John Wiley & Sons, Inc, 
Hoboken, USA, pp. 271. ‐ 272.

2. Morgan, J. A. (2007.): „Electrical Injuries” in Salyer, S. W. 
(ed): „Essential Emergency Medicine For the Healthcare 
Practitioner”, Saunders, Elsevier, Philadelphia, USA, pp. 
213. ‐ 214.

3. Ciorciari, A. J.; Chamdawala, H.; Chou, K. J. (2018.): 
„Environmental Emergencies” in Gershel, J. C.; Crain, E. F.; 



mpcrci-202211001

MedPress Case Reports and Clinical ImagesFranjić S

MedPress Publications LLC

Cunningham, S. J.; Meltzer, J. A. (eds): „Clinical Manual of 
Emergency Pediatrics, Sixth Edition”, Cambridge University 
Press, Cambridge, UK, pp. 214. ‐ 215.

4. Toy, E. C.; Simon, B. C.; Takenaka, K. Y.; Liu, T. H.; Rosh, A. 
J. (2013.): „Case Files Emergency Medicine, Third Edition”, 
The McGraw‐Hill Companies, Inc., New York, USA, pp. 461.

5. Marini, J. J.; Dries, D. J. (2019.): „Critical Care Medicine ‐ 
The Essentials and More, Fifth Edition”, Lippincott Williams 
& Wilkins, Wolters Kluwer, Philadelphia, USA, pp. 812.

6. Malhotra, N.; Chhabra, S.; Manchanda, C. (2016.): „Burns: 
Resuscitation and Anesthetic Management” in Gupta, B. 
(ed): „Essentials of Trauma Anesthesia and Intensive Care”, 
Peepee Publishers and Distributors (P) Ltd, Delhi, India, pp. 
424.

7. Savage, S. A. (2009.): „Electrical, Cold, and Chemical 
Injuries” in Cohn, S. M. (ed): „Acute Care Surgery and 
Trauma ‐ Evidence‐Based Practice”, Informa Healthcare, 
London, UK, pp. 227.

8. Mozingo, D. W.; Cioffi jr., W. G.; Pruitt jr., B. A. (2008.): 
„Burns” in Bongard, F. S.; Sue, D. Y.; Vintch, J. R. E. (eds): 
„CURRENT Diagnosis and Treatment Critical Care, Third 
Edition”, The McGraw‐Hill Companies, Inc., New York, USA, 
pp. 750. ‐ 751.

Citation: Franjić S. In Shortly about Electrical Injuries. Medp Case Rep Clin Image. 2022; 1(1): mpcrci–202211001.


