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Case Report
Copper wire theft and high voltage electrical burns
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Abstract: High voltage electrical burns are uncommon. However in the midst of our economic recession we are 
noticing an increasing number of these injuries. Copper wire is a valuable commodity with physical properties as an 
excellent conductor of electricity making it both ubiquitous in society and prized on the black market. We present 
two consecutive cases referred to the National Burns Unit who sustained life threatening injuries from the alleged 
theft of high voltage copper wire and its omnipresence on an international scale.
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Introduction

As the difficult  socio-economic climate contin-
ues in our country we are noticing an increasing 
number of referrals to our institution from 
alleged theft of high voltage copper wire.

Copper is an important and valuable commodi-
ty in society today. In the midst of a global 
recession in the developed world and rapid 
expansion in the developing world its demand 
and value are soaring. Its commercial price tri-
pled alone in 2006 [1]. This has been a persis-
tent stimulus for the theft of copper wire from 
electrical utilities and consequently high volt-
age electrical burns.

High voltage electrical burns are often dramat-
ic resulting in severe and sometimes fatal inju-
ries. It is estimated that in the United States 
alone, one thousand people die annually sec-
ondary to high voltage electrical burns and they 
represent between 3-5% of Burn Unit admis-
sions  [2, 3]. Survivors may lose one or more 
limbs and have extensive damage to adjacent 
or distant tissues requiring complex recon- 
structions.

Case series

The first patient was unemployed male in his 
late twenties who had been on remand from 
prison. He had reported climbing up an electri-

cal pylon in an electrical supply station while 
involved in the alleged theft of copper wire, 
when he sustained a high voltage electrocution 
> 20,000 volts.

He sustained a 3.5% mixed partial and full 
thickness burns to both hands and feet and a 
fractured left clavicle. He required admission to 
the Coronary Care Unit for telemetry due to a 
sinus bradycardia and serial cardiac enzyme 
monitoring. There was a markedly elevated cre-
atinine kinase level > 10,000 µ/L and myoglo-
binuria, which required intravenous fluid thera-
py, calcium and bicarbonate infusions.

Upon transfer to our unit underwent debride-
ment and split thickness grafting of his burns  
combined with a propeller flap reconstruction 
based on his dorsal metatarsal perforator for a 
significant left foot wound. He made a full recov-
ery and was discharged with outpatient follow 
up after an eight week admission.

The second patient was a right hand dominant 
unemployed male in his late twenties who had 
been scavenging for copper wire on an indus-
trial estate. He reported picking up copper wire 
attached to an electrical generator which was 
live consequently sustaining 2% full thickness 
burns to his right hand, forearm and axilla. He 
had an associated deep exit wound on his left 
praecordium. 
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This resulted in a compartment syndrome of 
his right forearm requiring a fasciotomy and an 
escharotomy. His index finger was non-viable 
and was amputated at the level of the MCPJ. He 
was admitted to ICU post operatively for moni-
toring of his cardiac rhythm and enzymes and 
as was his creatinine kinase level > 21,000 
µ/L. He was successfully treated with intrave-
nous fluid therapy only.

After a delayed transfer it was noted he had 
volkmann’s contractures of his remaining digits 
and their blood supply was severely compro-
mised. He was brought to theatre where there 
was found to be long segments of thrombosis 
in his radial and ulnar arteries. This required 
bilateral thrombectomies with inter-positional 
vein grafting to re-anastomose both vessels 
and perfuse his hand. 

However the re-vascularization was not suc-
cessful and the patient required a formal ampu-
tation at the level of his distal forearm at a  later 
date with debridement and split thickness 
grafting of his exit wound. He was discharged 
well with outpatient follow up after four week 
admission.

Discussion

This study is the first in Ireland that highlights 
the increasing trend of patients being treated 
with high voltage electrical injuries and their 
consequences due to the theft of copper wire. 

High voltage electrical injuries are convention-
ally > 1000 volts and can result devastating 
injuries with significant morbidity and possible 
mortality [4]. For every reported death, there 
are two serious injuries and thirty six reported 
electrical injuries. Fatal injury most often 
occurs in young males. 

The mechanism of a high voltage burn injury is 
due to electroporation which denatures pro- 
teins causing significant skeletal muscle nec- 
rosis. This may manifest with disproportionately 
corresponding external wounds and protential 
progressive internal damage [5]. The current 
passes through low-resistance tissues prefer-
entially - blood vessels, nerves, muscle, skin, 
tendon, and fat are affected first and then bone 
[6]. In extremities the current path is narrow so 
the heat produced is concentrated and tissue 
injury is more extensive. Vascular damage in 
particular is proportional to the current, voltage 

and resistance  [7]. Skin resistance is affected 
by moisture, so the current can be transferred 
to deeper structures causing significant dam-
age with overlying spared skin [3]. 

In combination to potentially fatal electrical 
conductance disturbances there are fatal m- 
etabolic changes such as rhabdomyolysis, 
hyperkalemia, hypocalceamia and metabolic 
acidosis. Significant skeletal tissue damage 
may cause elevated myoglobin and creatinine 
kinase levels. Monitoring with serial serum and 
urinary levels is essential. Certain patients may 
require intravenous fluids to prevent myoglo- 
binuric induced renal failure [6].

There has been a consistent increase world-
wide in the price of copper wire particularly 
fuelled by China’s staggering economic growth 
which has correlated with an increase in copper 
wire thefts  [8]. In the United Kingdom alone the 
price of copper wire has tripled from £1700 to 
£4500/per tonne [9]. While our cases highlight 
small scale opportunistic theft, this practice is 
being predominantly carried out by organised 
crime syndicates. 

There are published case series from Italy show 
organized crime targeting electrical and railway 
industries, leading to severe compromise of 
these services [10]. The same is true in South 
Africa where organized crime groups are steal-
ing significant sums of copper wire again from 
rail and electrical companies costing construc-
tion companies more on security than the value 
of their contracts [11].

This “Red Gold” rush has been well described 
in the United Kingdom, who have since intro-
duced recommendations to increase security 
around electricity substations and railway lines 

[12] and recently in Ireland the national tele-
phone carrier stated there were 200 incidents 
of metal theft; with 60,000 meters of cable val-
ued at €240,000 taken [13]. In a statement the 
company said these thefts do result in loss of 
service to customers. They urged anyone with 
information about them to contact police [13].

Conclusion

Electrical burns due to the theft of copper wire 
are a worrying trend that is increasing in our 
society. It is most commonly in young males. 
These injuries can result in life changing 
morbidities and possible mortality. This is at 
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great cost to both the patient and to society. 
Thes injuries are best managed in specailist 
centre after initial stabilization. Electricity 
providers and copper wire merchants should 
enforce stricter precautions both to its access 
and to its sale and be proactive in reporting 
suspect thefts. Consideration for the int- 
roduction of a formal prevention strategy 
should be debated to prevent further injury and 
death. 
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