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Abstract 

INTRODUCTION: The electrical current burns represent a very aggressive pathology that leaves many functional 
and aesthetic consequences.  

AIM: To evaluate the epidemiology of electrical burn injury and its associated complications and treatment.  

MATERIAL AND METHODS: Demographic data, aetiology, burn percentage and other measures related to 
electrical burn injury of 33 electrical burn patients in a tertiary hospital during the years 2015-2017.  

RESULTS: The mean age of patients is 31 (± 8.3) years old with a predominance of males (94%). The vast 
majority of injuries occurred at work (p < 0.01), superior extremities were more affected with hand (21.2%) and 
fingers (18.2%) being the main point of contact (p < 0.01). Muscular fasciotomy was performed in all patients who 
were treated surgically (n = 27), amputation was performed in 11 (40.7%) of cases, but amputated sites were 
more than the number of patients affected. Myoglobinuria (39.4%), cardio-respiratory distress (12.1%) contusion 
cerebri (6.1%), were the complication encountered in patients.  

CONCLUSIONS: Electrical burn injuries are still amongst the highest accident-related morbidities. Educating the 
population about the dangers and hazards associated with improper use of electrical devices and instruments is 
imperative. 

 
 
 
 
 
 
 
 
 
 
 

Introduction 

 

The electrical current burns represent a very 
aggressive pathology that leaves many functional 
and aesthetic consequences. It remains one of the 
most disabling accidents in the nosology of burns 
and plastic surgery because of the aesthetic and 
functional consequences in the surviving patients [1] 
[2]. The very aggressive and often disabling damages 
not so much lethal (after overcoming the first post 
accidental period), transform this burn in a 
problematic pathology and always enquiring.  

Classification of electrical injuries is typically 
divided into low-voltage (LV < 1000 volts) and high-

voltage (HV > 1000 volts), as well as by whether 
electrical current flows directly through the body vs 
a thermal injury caused by electrical flash. The 
electrical burn includes the tissue damages caused 
by the conduction of the electricity through the 
morphological structures of the organism.  

This pathology is different from the thermal 
burns caused by the electric arch which because 
of the high temperature (around 2500ºC) causes 
wounds that might be misinterpreted like tissue 
damage from the electric current burns. The 
difference between these damages is significative 
because the thermal burns from the electric arch are 
not followed by debilitating consequences but are 
limited to the local damages. Electrical injuries are 
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uncommon but potentially devastating and constitute 
approximately 0.04 to 5% of admissions to burn 
units in developed countries, and up to 27% in 
developing countries [1] [2]. Electrical injuries in the 
adult population primarily affect men, are most often 
work-related, and are the fourth leading cause of 
traumatic work-related death [3]. Both morbidity and 
mortality in electrical injuries are relatively high and 
have physical and psychological short-term and 
long-term sequelae [4] [5]. This study was 
conducted to evaluate the epidemiology of electrical 
burn injury and its associated comorbidities in a 
tertiary hospital, to elucidate the burden of this type 
of injury and other burn-related complications for 
better management, prevention and treatment of 
patients. 

 

 

Material and the Methods 

 

This is a retrospective study including 33 
patients with electrical burns hospitalised in the 
intensive therapy unit in the “Burns and Plastic 
Service” clinic of the University Hospital Center 
“Mother Teresa” during the years 2015-2017. 

Demographic information and the 
mechanism of injury (high voltage vs low voltage), 
complications, hospitalisation period, surgical 
interventions and severity of electrical injuries were 
recorded as well as acute and late complications, 
the degree of disability the degree of correlation of 
the wound surface size with the grade of the 
pathology and treatment strategy. 

This study was accepted by the ethical 
committee of Tirana University of Medical Sciences, 
Tirana, Albania. All continuous variables were 
presented as means ± SD, and the frequencies of 
categorical variables were presented as 
percentages. Chi-square test was used to compare 
the proportions of categorical variables and student t-
test to compare the mean of continuous variables. A 
P value < 0.05 was considered significant. 

 

 

Results 

 

Sociodemographic characteristics of patients 
are presented in Table 1. The mean age of patients is 
31 (± 8.3) years old with a predominance of males 
(94%). The most commonly affected were the 3-40 
year age group (28.6%) and 41-50 year (30.3%) age 
group. The frequency of patients in other age groups 
was lower. 

 

Table 1: Sociodemographic characteristics of patients 

Variables N % 

Gender   

Female 3 6.0 

Male 30 94.0 

Age, Mean (SD) 31 (± 8.3)  

Age group   

<10 5 15.2 

11-20 3 9.1 

21-30 4 12.1 

31-40 7 21.2 

41-50 10 30.3 

>50 4 12.1 

Patients affected by high voltage electricity 
outnumbered the low voltage group (Table 2). The 
vast majority of injuries occurred at work (p < 0.01) 
superior extremities were more affected with hand 
(21.2%) and fingers (18.2%) being the main point of 
contact (p < 0.01). Foot (12.1%) was more affected in 
inferior extremities, and in 15.2% of patients in other 
regions were involved (head, thorax, abdomen). 

Table 2: Clinical characteristics of patients 

Variables N % 

Electric power  

High voltage 27 81.8 

Low voltage 6 18.2 

Injuries   

At home 5 15.2 

At work 28 84.8 

Point of contact  

Upper extremities  

Fingers 6 18.2 

Thumb 3 9.1 

Hand 7 21.2 

Forearm 3 9.1 

Arm 2 6.1 

Lower extremities  

Foot 4 12.1 

Below knee 2 6.1 

Above knee 1 3.0 

Other regions 5 15.2 

Wound surface  

< 10% 16 48.5 

21 – 30% 12 36.4 

>30% 5 15.2 

 

The average hospital stay, was higher M = 
58.1 (± 24.3) in 27 (81.8%) patients with high voltage 
injury who underwent in surgical treatment for 
ectrocombustio in comparison to low voltage injury 
patients M = 7.5 (± 2.5) in whom the treatment was 
conservative for thermal burn, 6 (18.2%), (p < 0.01). 
Muscular fasciotomy was performed in all patients 
who were treated surgically (n = 27), amputation was 
performed in 11 (40.7%) of cases, but amputated 
sites were more than the number of patients affected 
(n = 15) (Table 3). 

Table 3: Surgical treatment technique 

Surgical technique N % 

Muscular fasciotomy 27 100.0 

Amputations 11 40.7 

Free plastic post necrosectomy 16 59.3 

Free plastic post-amputation 5 18.5 

 

The most common site of amputation was 
the fingers. Most of these injuries occurred during 
spring and summer. Myoglobinuria (39.4%), cardio-
respiratory distress (12.1%) contusion cerebri (6.1%), 
were the complication encountered in patients. 
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Discussion 

 

The electrical burns occur mainly among 
males 94% in our study. The cause of this high 
involvement of this sex implies the high mobility of 
the children of this sex and the risk-taking behaviour 
whereas among adults males are involved more in 
the professions such as construction and factories. 
Other studies have reported similar results with our 
study [6] [7] [8]. 

Also in 25% of the cases, alcohol 
consumption was the cause of the accident. In total, 
35% of accidents occurred at night shifts. The most 
common cause of electrical burn injury was electrical 
contact. Attention has been given in this study also 
the differential between an electrical burn 
(electrocombustion) from the electric power and a 
thermal burn from the electric arch, which often 
confuses the diagnosis at the moment of the 
hospitalisation in the emergency department. This 
differentiation does have not only theoretical 
considerations but also practical in the further 
management of the pathology. Practically, the 
thermal burn from the electrical arch, it is 
characterised by a low voltage and causes a 
relatively superficial wound because of the short time 
acting on the tissue. In our study, the six patients 
with thermal burns are treated conservatory, per 
primary, with epithelization. On the other side, the 
thermal electric burns, do not manifest vital 
complications in the acute phase, and they do not 
affect the metabolic balance of the patient [9] [10]. 
Considering the extensive damage these burns 
manifest, the electric burns require careful 
management of the pathology since the first 
moment due to the serious acute complications that 
might follow. Myoglobinuria was one of the acutest 
complications encountered in our study. 39.4% of 
patients have manifested this symptom for 48-96 
hours. Another severe complication involved by 
cardiac rhythm disturbances and respiratory 
acidosis, with pulmonary fields hypoventilation in 
12.1% patients. Regarding the anatomical part, we 
note that the most frequent point of contact was the 
upper extremities, as the most active ones. In 
63.6% of the cases at least one of the contact 
points is on the upper extremities. Theoretically, the 
tissue damage is greater in the entry point and 
smaller on the exit point [11] [12]. Nowadays we are 
moving more and more towards naming of these 
points like contact points due to the aggressiveness 
of the tissue damage which doesn't always 
discriminate which is an entry point or an exit point. 
Even in the clinical practice, it is difficult the 
morphopathological differentiation of the nature of 
the tissue damage to determine the entry point 
without a careful history of the accident to define 
the damage mechanism [13] [14] [15]. In this study, 
we found two thoracic contact points and one 
occipital. The thoracic cage is completely bony and 

presents a high resistance towards the electric 
current, and this is converted into a high heat 
production towards the tissues resulting very 
revitalizing. The same phenomena happen on the 
skull, where the cranium is very close to the 
surface and is covered by a very thin layer of soft 
of tissues, very fragile towards the heat produced 
by the electric current. The most susceptible to 
damage remain the entry points in the extremities, 
where the high energy produced by electric current 
results in severe damages in the small sections of the 
tissue. The cause of these lesions in the small section 
structures is the high resistance they display 
towards the electricity. Patients with high voltage 
injuries underwent surgical treatment. Careful 
management helps in preventing post-combustion 
complications. The sparing of damaged structures 
from the compartment syndrome requires surgical 
intervention within the first 24 hours [16]. Muscular 
fasciotomy for the prevention of the metabolic 
necrotic damage progression remained imperative 
and was applied in 100% of the cases. This is 
followed by total necrosectomy or amputation as 
soon the metabolic and hemodynamic equilibriums 
was reached. In this study, the amputation was 
applied in 40.7% of patients in the interval 72-120 
hours after the accident. In five of the patients, the 
amputations were very disabling while in the rest of 
them the amputations were only in the level of 
fingers. Nevertheless, even in the cases of minor 
amputations, post-combustion fibrosis has contributed 
to the complete loss of function of the affected limb. 
Total necrosectomy was applied in 59.3% of the 
patients. The tissue damages were closed with free 
plastic intervention after 10-21 days, thirteen cases 
post necrosectomy and in three cases post-
amputation in upper extremities. The high frequency 
of the free plastic technique, mostly on superior 
upper extremities increases the degree of the 
disability because of the aggressive fibrosis, mostly in 
the level of the articulations [17] [18]. The most 
efficient period for the above interventions was 
during the first week after the accident. Noteworthy in 
this study were the late complications of these 
accidents such as anaemia and haemorrhage which 
was treated surgically. 

The surface of burn wounds varied patients 
from 3% to > 30% of body surface with a median of 
15.8%. Also, the hospital stay varied widely, 
depending on the burn surface from the electric 
arch. The electric burn is one of the most severe and 
expensive pathologies, with a long hospital stay and 
several surgical procedures. The mean hospital stay 
for surgically treated patients was 58.1 (± 24.3) days, 
except for patients with amputations and the patient 
with burns in the visceral cranium, whose stay was 
longer. The mean hospital stay for six patients with 
thermal burns from the electric arch was 7.5 (± 2.5) 
days, hinting the mild damages of this pathology. 
Similar findings were reports by other authors [19]. 
Patients experienced significant levels of emotional 
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distress. Anxiety was more common in patients with 
high-voltage electrical injuries [20]. The treatment 
aims to achieve the skin cover to prevent infection 
and to allow early mobilisation. Adult electrical injuries 
usually occur as an occupational hazard, whereas 
children are primarily injured accidentally. The 
spectrum of electrical injury is very broad, ranging 
from minimal injury to severe multiorgan 
involvement, with both occult and delayed 
complications and death. If signs and symptoms of 
compartment syndrome exist, decompression is 
necessary. Escharotomy and fasciotomy were 
performed in the upper limb and trunk relieving 
compartment pressure in upper limb and improving 
ventilation. Amputations become necessary when 
there is damage to nerves, tendons, skin and all 
blood vessels. Current passing through the heart or 
thorax can cause cardiac arrhythmias and direct 
myocardial damage, whereas passing through the 
brain can result in respiratory arrest seizures, direct 
brain injury and paralysis. Current passing close to 
the eyes can cause cataracts [21]. Resuscitative 
efforts continued in the emergency department with 
the adequate fluid administration. A urine output of 
at least 1.5 ml/kg/hr was maintained. All the circuits 
may produce myonecrosis with myoglobinemia, and 
their attendant complications. 

In conclusion, the awareness towards the 
functional and aesthetic disabling effect of the 
electrical burns, despite careful treatment, 
highlights the very important task of the prevention 
towards this accident. Also, it is required the 
perfection of tissue sparing surgical techniques that 
are endangered from the secondary necrosis, to 
minimise the tissue damages and prevent the late 
complications. Electrical injuries can be avoided if 
correct preventive measures are put in place. Work 
involving contact with electricity should be planned 
very well to ensure that anyone required to handle 
the various tasks has the competence to do them. 
Safety should be encouraged at all times and in all 
places from the home to the workplace. Education 
and compliance with safety measures, as well as 
common sense and respect for the potential danger 
of electricity, are still essential for avoiding these 
injuries. 
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