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High voltage electrical burn resulting in upper limb

amputation
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Electrical injuries are relatively common, almost always accidental and generally

preventable. The direct effect of electrical current, the conversion of electrical energy
into thermal energy and blunt mechanical trauma can result in tissue destruction and
organ dysfunction. Appropriate therapy includes trauma treatment and a detailed physical
assessment. Various surgical interventions, including fasciotomy, grafting and even

amputation, in addition to long-term supportive care.
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Introduction

As burns have been a major public health problem, it is not only
the number of injuries caused and the number of complications,
but also the number of relevant sequences that mark or are burned.!
Electrical injuries are almost always accidents and preventable. High
voltage injuries are caused by exposure>1000 volts and are relatively
rare when compared to other causes of burns caused by emergency
units.? The direct effect of electrical current, a conversion to thermal
energy and mechanical trauma that can cause tissue destruction
and organ dysfunction. These accidents often have long periods of
hospitalization, with various surgical approaches. Mortality in the
acute period is often a result of cardiac and respiratory arrest, shock,
renal failure and sepsis.® Thus, early intervention, still without a
hospital environment, is essential to obtain the expected results
of functionality, healing and restoration of patients’ physical and
emotional health.

Case report

Male, 32, bricklayer, admitted to the emergency room brought
by the fire department with a history of trauma after a high
voltage electrical injury related to work while working on top of a
construction site. Patient lost his balance and accidentally grabbed
a 14,000 V cable with his left hand. He fell from approximately 3
meters in height and suffered blunt head trauma resulting in loss of
consciousness. Upon arriving at the hospital, the patient was alert,
oriented and hemodynamically stable. The patient had burns visible
on 3% of the total body surface area involving the distal forearm
and the left hand. (Figure 1A), with third degree burns. Computed
tomography of the head did not show any lesions. In addition, he
presented myoglobinuria and a creatine kinase of 34x10* U/L, and

abundant intravenous hydration was started. Within hours, the patient
evolved with elevated compartment pressures and was immediately
taken to the operating room for escarotomies and left upper limb
fasciotomies (Figure 1B). The patient evolved with tissue necrosis
that extended from the forearm to the level of the wrist, involving
both the extensor and flexor compartments (Figure 1C). Despite
escarotomies, fasciotomies and serial debridement, the patient’s left
upper limb became progressively congested with poor doppler signals
and low O2 saturation within each digit. It was necessary to perform
the amputation from the distal third of the left arm (Figure 1D). The
patient was kept in the hospital for 21 days to correct hydroelectrolytic
disorders and was referred to the rehabilitation center.
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Figure | A- burns visible on 3% of the total body surface area involving
the distal forearm and the left hand. B- escarotomies and left upper limb
fasciotomies. C- tissue necrosis of the forearm to the level of the wrist. D-
amputation from the distal third of the left arm.
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High voltage electrical burn resulting in upper limb amputation

Discussion

The burn injury is not only a medical emergency, but it triggers
physical, psychological and financial problems for the patient, his
family and society. The effects of major burns can be considered
irreparable in all areas of the patient’s life.!

High voltage injuries are characterized by a low incidence of
electrical injuries in general and can cause high morbidity, when
compared to low voltage injuries.*

In the initial evaluation, many associated injuries may exist,
orthopedic injuries, explosion injuries; cognitive problems, such as
sleep disorders, lack of memory, attention deficit, headache, irritability;
paresthesias, depression and muscle spasms, inhalation injuries,
cataracts, gastrointestinal injuries; vascular insufficiency, mainly
compartment syndrome, disseminated intravascular dissemination;
neurological injuries, reflex sympathetic dystrophy, cardiac and renal
injuries.>®

Early serial debridement of extensive necrosis or amputation of
limbs is performed in order to decrease the likelihood of infection and
decrease the amount of toxins and myoglobin released by the injured
tissue that could be absorbed into the bloodstream. Indications for
amputation are signs of deep tissue injury or septic focus.’

The greatest sequelae include motor limitation (difficulty walking
and using prostheses), permanent neurological injuries (paresthesias,
paresis and dizziness) and the patient’s aesthetic appearance. It
is worth mentioning that protection through adequate protective
equipment and exhaustive educational campaigns remains the best
form of prevention and is the most important determining factor in
reducing the number of sequelae from electrical burns.®

Conclusion

The patient must be approached according to the protocols of
advanced cardiac life support and advanced trauma support. Vigorous
volume replacement, identification and treatment of compartment
syndrome, appropriate burn care and tetanus prophylaxis are the most
important measures.
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