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Summary

Introduction: Electrical burns account for up to 10% of burns admissions worldwide and are a potentially serious mechanism of injury. The aim
of this study is to describe the epidemiology, presentation, management and complications of electrical burn injuries in adults. Material and
methods: A retrospective study of all adult patients with electrical burns admitted to a tertiary burns centre. Results: Eighty-two cases were
identified. The mean age was 40 + 2 years, 92.7% were males. The most common activities causing the injuries were work (39%) and do-it yourself
activities (32%). A low voltage (< 1,000 W) power source was involved in 78% of cases. The mean total body surface area involved was 3 + 0.3%.
The head, hands, and other upper extremities were the body parts most frequently injured. The mean hospital stay was 2 + 1days. Conclusion:
Electrical injury was an infrequent but potentially serious cause of injury in adults. Minor injuries were successfully managed non-operatively.
Electrical burns in adults are mainly low voltage burns contracted by manual workers resulting in a flesh burn. Although rare, the loss of digits,

neurological sequelae, cardiac arrhythmias and renal failure remain serious complications in a significant number of cases.
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Introduction

Electrical burns account for up to 10%
of burns admissions worldwide and
have a potentially devastating capac-
ity for functional and aesthetic sequelae
[1]. The pathophysiology of an electri-
cal burn depends on the voltage, cur-
rent flow, and tissue resistance [1]. Elec-
trical burns can result from low-voltage
(< 1,000W) or high-voltage (>1,000W)
currents [1-6] (Fig. 1). Depending on the
mechanism of injury, the victim may suf-
fer from a flash or arc burn, this is usu-
ally a superficial burn or a contact burn
where electric current passes through
the body [1]. The damage caused by
electrical burns occurs by two active
mechanisms, thermal action at the body
level (joule heating) and electrolytic ac-
tion at the cell level when the current
passes through the tissue (cell lysis by
electroporation) [1]. The heating causes
coagulative necrosis of the cells [1]. The
impact from the latter mechanism bears
greater consequences — cell membrane
disruption leading to tissue loss and
death [1].

Major complications arise when pro-
gressive devitalisation of tissues second-
ary to thrombosis of affected blood ves-
sels[1]. This leads to deep tissue damage
and may result in subsequent loss of or-
gans or limbs [7-14]. Higher tissue water
content improves conduction and wors-
ens resultant damage [1]. Local oedema
around damaged tissue causes progres-
sive compression and obliteration of the
microcirculation that leads to compart-
ment syndrome [1-4]. Other complica-
tions include neurological sequelae, car-
diac arrhythmias and renal failure [1-14].

Over the last three decades, regula-
tion in electrical safety has improved
considerably, and it is widely believed
that public policy and education has
changed the epidemiology of electrical
burn injuries [2-4,6,7,9,11,13,14]. Cur-
rent prevention strategies include both
active measures (education) and passive
measures (product design, environmen-
tal change, legislation, and regulation)
[15-24]. These have included changes
such as redesign of electrical plugs, bur-
ying power lines, making high-voltage

sources less accessible, and undertaking
educational messages to school children
about risk taking; and parents about pre-
venting access to electricity (such as cov-
ering electrical outlets) [5,25,26].

Concerning the mechanism of poten-
tially catastrophic injury, there exist lim-
ited Middle Eastern data [15-17]. The
aim of this study was to describe the ep-
idemiology, presentation, management
and complications of electrical burn in-
juries in adults admitted to a tertiary
burns centre in the Middle East.

Material and methods

A retrospective case note review of all
adults with electrical burns admitted to
the tertiary burns centre of Sheikh Khal-
ifa Medical City, Abu Dhabi were ana-
lysed. The study received approval from
the local human research ethics commit-
tee (Ethics Approval Reference Number:
REC-14.10.2015 [RS-396]). Procedures
used in this study are in line with the
ethical principles of the Helsinki Dec-
laration. Data are presented as means
+ standard errors of the means [16].
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Fig. 1. Minor to major electrical burns (left to right).

The following variables were consid-
ered: age, sex, voltage, mechanism of in-
jury, total body surface area (TBSA) and
length of hospital stay. Patients who ar-
rived dead after electrical burn or those
admitted to the general wards were ex-
cluded. On arrival, the patients under-
went immediate cardiopulmonary re-
suscitation and investigation for other
associated injuries. Intravenous fluid re-
suscitation, when required, was made
using compound Ringer’s lactate solu-

tion. Patients were commenced on ra-
nitidine and intravenous opioids. Anti-
biotics were not used unless there was
evidence of systemic or localized infec-
tion. Patients were monitored closely
for vital signs and urine output. Daily
blood investigations for packed cell vol-
ume and electrolyte disturbances were
performed. Urinalysis was carried out to
rule out myoglobinuria, which, if found,
was treated with mannitol and sodium
bicarbonate. Minor injuries were man-

Tab. 1. Demographic data of the adult patients with electrical burns admitted to
tertiary burns centre.
Subjects (N = 82)
Characteristic Mean (SEM) No. %
Sex
male 76 92.7
female 6 7.3
Age (years) 42.4(2.1)
Mechanism of injury
work-related 32 39.0
do-it-yourself activities 26 31.7
other 24 293
Current
low-voltage (< 1,000 W) 64 78.0
high-voltage (> 1,000 W) 18 220
Total body surface area 2.9(0.3)
Hospital stay (days) 2.3(0.6)
SEM - standard error of the mean

aged conservatively with Aquacel Ag
dressings. Fasciotomy was performed if
compartment syndrome was suspected
[27]. Full thickness burns were treated
with early debridement. Wound re-sur-
facing was achieved by split thickness
skin grafting, or by local or pedicled flap
coverage. All patients had subsequent
wound and rehabilitation follow-up
after discharge.

Results
Eighty-two patients were admitted to
a tertiary burns centre with electrical
burns (Tab. 1). The mean age of patients
was 40 + 2 years. Seventy-six patients
(93%) were males. The most common ac-
tivities associated with injury were man-
ual work and do-it-yourself (DIY) activ-
ities. A low voltage (< 1,000 W) power
source was involved in 64 (78%) cases.
Mean TBSA involved was 3 + 1%. All cases
involved injury to the upper limbs. The
mean hospital stay was 2 + 1 days (Tab. 1).
Patients presented with injuries vary-
ing from small, partial thickness burns to
larger, full thickness burns. Given the ab-
sence of a standard injury classification
system, they were categorised on the
basis of burn depth and exposure/injury
to critical structures: 53% suffered burns
treated conservatively, 19% patients suf-
fered deep partial thickness or full thick-
ness burns treated by excision and split
skin grafting, 7% required surgical de-
compression in addition to excision and
split skin grafting, and 21% required
wound coverage with local or pedicled
flaps after burn excision (Tab. 2).
Surgery was dependent on the degree
of the injury. Out of these 82 patients, 44
(53%) required no surgery, 16 (19%) un-
derwent primary excision and grafting,
6 (7%) required release and grafting,
4 (5%) required local tissue rearrange-
ment and 18 (21%) required flap cover-
age (Tab. 2).

Discussion
In this study, a low voltage source was
involved in 78% of cases and resulted

Acta Chir Plast 2023; 65(2): 66-69

67




ELECTRICAL BURNS IN ADULTS

in flash burns which were successfully
managed non-operatively. In more se-
vere cases, fasciotomy was performed
due to suspected compartment syn-
drome [27]. Manual work and house-
hold DIY activities accounted for almost
three quarters of adult electrical injuries.
It is possible that poor training and edu-
cation may have contributed to these in-
juries, highlighting their preventable na-
ture [26,27].

Previous reports from industrialised
nations in the 1970s showed relatively
high rates of high-voltage electrical in-
juries, with major tissue destruction and
burns, ranging up to 80% TBSA at major
trauma centres [26-31]. The data in this
series is in keeping with previous obser-
vations of an apparent decline in rates
of devastating high-voltage injuries in
very high human development countries
[1,3,5,7,9,12,26,32]. Furthermore, the se-
verity of burninjuries has decreased, likely
dueto less exposure to high-voltage elec-
trical sources [2-4,26]. This has resulted in
arelatively higher proportion of low-volt-
age, low mortality injuries. This change in
presentation and referral patterns may
be due to improved safety measures and
legislation within the United Arab Emir-
ates [13]. This study demonstrates the se-
verity of electrical burns and its serious
consequences. Poverty and lack of effec-
tive safety policies and measures allows
high-voltage sources to remain a signifi-
cant danger in low- and middle-income
countries [33,34].

Conclusion

Electrical burns make up a small per-
centage of admissions to most burn
units [1-14]. However, these injuries are
challenging to treat and have the poten-
tial to cause significant morbidity and
mortality [1-4]. The sequelae of electri-
cal burns are both functionally and cos-
metically debilitating [1,10]. Their man-
agement may be further complicated
by systemic effects of electrical injury
[1-4,6-8]. Additionally, the assessment
of the extent and depth of the damage

Tab. 2. Burn severity and reconstruction.

No Excision

surgery & graft
first/second de- 27%
gree burns
second/third de- 24% 17%
gree burns
exposed tendon/ 2%
vessel/nerve
loss of nerves/
vessels/tendons
total 53% 19%

may be inaccurate due to the propaga-
tion of current and, hence, the injuries
along deep tissue planes result in those
that are much more severe than external
appearances would suggest [1,7,11].
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