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ABSTRACT

BACKGROUND: To review the records of electrical burn patients hospitalized in our burn intensive care unit (ICU) and to report 
the complications together with our treatment results.

METHODS: Demographic data, burn mechanism, presentation, percentage of burn total body surface area (TBSA), abbreviated burn 
severity index (ABSI) scores, complications and treatment approaches of electrical burn patients admitted to our burn ICU between 
September 2017 and August 2018 were evaluated retrospectively in this study.

RESULTS: Electrical burn injury patients consisted of 17.9% of the patients who were hospitalized in burn ICU (n=139). All patients 
were male, and the median age was 27.0 years. Twenty-three patients (92%) were burned with high voltage electricity. The median 
percentage of burn TBSA score was 20.0. Eight patients had an accompanying head, a vertebra or extremity injuries. Sixteen patients 
(64%) were injured at work. Sixteen patients (64%) recovered with complications. ICU stay and total hospital stay were significantly 
higher in the group that healed with complications (p=0.005 and p=0.001, respectively). However, no significant differences were de-
tected in burn TBSA and ABSI scores. TBSA and ABSI scores were correlated with ICU and total hospital stay.

CONCLUSION: The proportion of our electrical burn patients is higher than reported in the literature. Burn TBSA and ABSI scores 
seem unrelated to prognosis. As the majority of patients are burned with high-voltage electricity at work, these injuries can be reduced 
by following occupational safety principles. Because of the high rate of complications in electrical burns, an experienced health team in 
well-equipped centers should treat patients in accordance with updated guidelines.
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to low voltage (<1000V) and high voltage (>1000V). Thirty-
seven percent of electrical injuries arises from low voltage 
and 63% by high voltage.[8] Low-voltage injuries are usually 
more common in domestic settings and children, while adult 
injuries usually occur at workplaces.[9–12] One-third of electri-
cal injuries and most of the high-voltage injuries are related to 
work. More than 50% of the work-related injuries arise from 
the contact with the power line and are in the 4th rank among 
the causes of death due to work accidents.[13,14]

Electric burns have three potential injury types as follows: elec-
tric damage due to flow, injury from electric arc passing from 
the electric source to an object and flame damage due to igni-
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INTRODUCTION

Electrical burns and burn-related mortality are increasing due 
to the use of electricity in all areas of life and technology. 
Electricity-related injuries are known for their destructive 
complications and prolonged socioeconomic effects resulting 
in high morbidity and mortality in all age groups.[1]

Electrical injuries represent 4% of the patients admitted to 
burn centers and are more common in males.[2–7] Electricity 
may cause external burns with flash injury, while internal burns 
can be seen by electricity warming the bone and burning the 
muscle nearby. Electrical injuries are classified as injuries due 
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tion of clothing or surrounding area. In high-voltage injuries, it 
is not necessary to contact with the electrical current directly. 
The wrist and ankle are the most affected parts, whereas the 
severity of injury decreases proximally. Macroscopic and mi-
croscopic vascular injuries may occur immediately and are of-
ten irreversible.[15–18] Electrical exposure may also cause cardiac 
arrhythmias and serious injuries to other organ systems.[2,19]

Tissue resistance against electricity decreases with bone, fat, 
tendon, skin, muscle, vein, and nerve order. Bone warms up 
to high temperatures and burns surrounding structures like 
muscles, which leads to muscular edema and compartment 
syndrome in high-voltage electrical injuries. The entry and 
exit wounds should be carefully assessed to determine which 
extremities should be closely monitored for compartment 
syndrome.[2,20]

Because of the different characteristics of electrical burns, in 
this study, we aimed to analyze retrospectively the data of 
electrical burn patients admitted to the burn intensive care 
unit (ICU) and compare our data with the current literature.

MATERIALS AND METHODS

This study was conducted at the Burn Center of Adana City 
Training and Research Hospital between September 2017 and 
August 2018. The local Clinical Research Ethical Committee 
of the Adana City Training and Research Hospital approved 
the study (Decision no: 279).

The patients admitted to our emergency department or re-
ferred from another hospital with an electrical burn diagnosis 
were evaluated in this study. After the first intervention and 
evaluation, the patients who were hospitalized to our burn 
ICU were included in this study.

Initial interventions were made at the emergency unit of the 
hospital where the patients were first admitted. X-rays, MR/
CT imaging, abdominal USG, Doppler USG examinations, 
electrocardiography and cardiac enzyme levels to determine 
arrhythmias and other cardiac injuries, as well as routine lab-
oratory tests, were conducted. Patients were admitted to the 
burn ICU after consultations such as cardiology, orthopedics, 
neurosurgery, general surgery, thoracic surgery, and anesthe-
siology were done, if needed. Patients’ burn TBSA and Abbre-
viated Burn Severity Index (ABSI) scores were recorded. The 
ABSI is a five-variable scale to help assess burn severity and 
predict the probability of survival. The variables are sex, age, 
presence of inhalation injury, presence of a full-thickness burn, 
and percentage of total body surface area burned. Higher ABSI 
scores correspond to a lower probability of survival.[21]

The burn wounds were closed with appropriate dressings 
after performing escharotomy, fasciotomy, debridement and 
grafting depending on the condition of the burned area in the 
surgery room of our burn center.

After completing the treatments in the burn ICU, the pa-
tients were transferred to the burn ward and their treatment 
was continued there. The wounds of all patients were pho-
tographed before and after the interventions. Debridement 
procedures, escharotomy, fasciotomy, amputations and re-
constructive procedures were all recorded. These patients 
were followed up later in the rehabilitation phase.

Statistical Analysis
Statistical Package for Social Sciences 20.0 for Windows was 
used for the analysis of the data. The normal distribution of 
the variables was checked with normality tests. Since the data 
were not distributed normally, the Mann-Whitney U test was 
used for the analysis of continuous variables. Correlations be-
tween the variables were assessed using the Spearman rank 
correlation test. The results were expressed as median (in-
terquartile range, Q1-Q3), n and percent (%). The values of 
p<0.05 were considered as statistically significant.

RESULTS

A total of 444 patients were admitted to our burn center 
between September 2017 and August 2018. Among these pa-
tients, 39 (8.8%) were electrical burns. Of the 139 patients 
hospitalized at our Burn Center ICU, 25 (17.9%) were elec-
trical burns. All patients were male, and the median age was 
27.0 (18). In 23 patients (92%), the injury arose from high 
voltage and in two patients (8%) by low voltage. The elec-
trical injury occurred outdoors in 22 patients (88%), and in 
three patients (12%) indoors. Ten patients (40%) had a his-
tory of falling during the injury. The percentage of burn TBSA 
in our patients was 20.0 (6.5–44.5) and the ABSI score was 
5.0 (5.0–7.5). The length of burn ICU stay was 10.0 (4.5–20.0) 
days, and the length of hospital stay was 38.0 (12.5–58.0) days 
And 64% of our patients were workers (five electricians, five 
painters, six construction worker), 24% were children (n=6) 
and 12% (n=3) were of other occupational groups. The demo-
graphic and clinical data of our patients are given in Table 1. In 
21 of the patients (84%), the entry was the upper extremity 
or scalp. Four patients (16%) had a flash injury. In 17 of the 21 
patients who had an entry site, the electrical exit was from 
inferior limbs, and no electrical exit was detected in four pa-
tients. Fifteen patients (60%) had no additional injuries. Head 
trauma was present in six patients (24%), vertebra injury in 
one patient (4%), and fracture in the lower extremity in one 
patient (4%) and inhalation burn in two patients (8%). 

Nine patients (36%) were hospitalized from our hospital’s 
emergency department, while the others were referrals from 
secondary (n=12) and tertiary (n=4) care hospitals. Fas-
ciotomy (n=3, 12%), escharotomy (n=9, 36%), debridement 
(n=13, 52%) and grafting (n=11, 44%) were the first interven-
tion procedures. Patients were followed by these interven-
tions depending on the wound. Vacuum-assisted closure was 
applied when needed. Amputation was performed in patients 
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when complete demarcation observed (n=5, 14 finger ampu-
tations, one transtibial amputation). Following amputations, 
defects were closed primarily or by grafting where necessary.

During hospitalization, consultations from the Departments 
of Orthopedics, Plastic and Reconstructive Surgery and Neu-
rosurgery were requested according to the injured body part 
and severity of the injury. Also, physical therapy and rehabili-
tation methods were applied to the patients.

Nine of our patients (36%) recovered without complications. 
Sixteen (64%) of the patients developed one or more com-
plications: One patient developed an incomplete tetraplegia 
due to fall during electrical injury, nine patients developed 
contracture of joints, nine patients had sepsis, three patients 
had median nerve damage due to injury at wrist and five pa-
tients developed necrosis requiring amputation of total 14 
fingers. One of these patients later underwent transtibial 
amputation. One patient with accompanying inhalation burn 
(TBSA=64%) died on day 14.

Supraventricular tachycardia was observed in only one pa-
tient, which was treated by a single dose of the beta-blocking 
agent. No other cardiac event was detected.

When we analyzed the correlations between TBSA, ABSI 
score, ICU stay and total hospital stay, moderate-good cor-
relations were detected between these variables (r>0.50) 
(Table 2), which means the higher the scores, the longer the 
ICU and total hospital stay.

We further analyzed our data according to the subgroups 
“healing without complication” and “healing with complica-
tion.” No significant differences were detected concerning 
age, TBSA and ABSI scores (p=0.10, p=0.06 and p=0.07, re-
spectively) between these groups. However, the duration of 
ICU stay and total hospital stay were significantly higher in 
the group healing with complications (p=0.005 and p=0.001, 
respectively) (Table 3). 

DISCUSSION
Electrical burns are quite different from thermal and chemical 
burns. The severity of the electrical injury depends on many 
factors, such as the voltage, duration of contact, tissue resis-
tance, skin moisture, and the presence of flash components 
and the ignition of clothing. Most of these injuries among 
adults are due to high voltage electric lines.[13,15]

Electrical injuries account for up to 4% of the patients hos-
pitalized in burn centers.[2] Albayrak et al.[22] stated, in their 
retrospective study, that 5.3% of the patients who were hos-
pitalized in the burn center for eight years were electrical 
burns. Brandão et al.[23] reported this rate as 5.84% in the 
patients they followed for 10 years.

Table 1. Demographic and clinical data of our patients

 Median (Q1-Q3) 

Age (years) 27.0 (17.5–35.5)

Gender (M/W)* 25/0

Profession (Worker/Other)* 16/9

Cause of injury (High/Low voltage)* 23/2

Injury place (Outdoor/Indoor)* 22/3

Burn TBSA (%)  20.0 (6.5–44.5)

ABSI score 5.0 (5.0–7.5)

ICU stay (day) 10.0 (4.5–20.0)

Total hospital stay (day) 38.0 (12.5–58.0)

*The data are given as number (n). TBSA: Total body surface area; ABSI: Abbre-
viated burn severity index; ICU: Intensive care unit.

Table 2. Correlation between burn TBSA, ABSI score, 
intensive care stay and total hospital stay

 Burn TBSA ICU stay Total hospital stay

ABSI score       0.918 0.690 0.558

 0.000 0.000 0.009

Burn TBSA  0.775 0.628

  0.000 0.002

Intensive care stay   0.762

   0.000

TBSA: Total body surface area; ABSI: Abbreviated burn severity index; ICU: 
Intensive care unit. [In the rows, r values (correlation coefficient) are in the first 
and p values are in the second order].

Table 3. Comparison of groups healing without or with complication 

 Without complication (n=9) With complication (n=16) p
 Median (Q1-Q3) Median (Q1-Q3)

Age (years) 19.0 (16.5–31.0) 28.5 (21.0–40.25) 0.10

Burn total body surface area (%)  7.0 (4.5–29.0)  28.5 (12.0–52.5) 0.06

Abbreviated Burn Severity Index score (n)  5.0 (3.5–5.5)  6.0 (5.0–8.75)  0.07

Intensive care unit stay (day)  5.0 (3.5–7.5)   15.5 (8.5–30.5)  0.005

Total hospital stay (day)  14.0 (8.0–20.0)   51.5 (38.0–70.5)  0.001
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In the current study, the rate of electrical burns among the 
patients who were hospitalized in our burn center was 8.8%. 
This rate is considered to be higher than that reported in the 
literature since we serve as a tertiary burn center and 64% of 
our patients were referred from secondary and tertiary care 
hospitals. For the same reason, the high voltage electrical in-
jury rate was higher in our patients (92%).

Aghakhani et al.[24] examined the effects of current pathways 
on the mortality and morbidity in electrical burns and deter-
mined seven different groups according to the entry and exit 
points of the current. The authors concluded that the most 
common entry-exit sites were right upper-left lower extrem-
ities and the morbidities, such as mortality and amputation 
were not different between these pathways. Similarly, in our 
patients, the most frequent entry-exit pathway was the up-
per-lower extremity.

In the literature, different data have been reported regarding 
the complications seen in electrical burns and the propor-
tions of these complications.[22,23,25–27]

Li et al.[27] analyzed the data of 82 patients who underwent 
amputation among the patients they followed for 12 years 
and reported that 51.2% of them were due to electrical 
burns. Zikaj et al.[25] reported a 40.7% amputation and 12.1% 
cardiorespiratory distress rate in 31 patients they followed 
between 2015 and 2017. The amputation rate was 20% in 
our patient group during the one-year study period. Only 
one of the patients who was monitored during ICU hospi-
talization had a short-term ventricular tachycardia and no 
serious cardiac event was observed in our study. Although 
it is not statistically significant, Brandão et al.[23] found the 
amputation rate (16.7%) higher in the high voltage electrical 
burn group in their study. Since 92% of our patients were 
high-voltage electrical burns, no such sub-analysis was per-
formed.

Kurt et al.[26] reported the infection rate as 32.9% in 94 
patients they followed for four years. Similarly, the infection 
rate was 36% in our study. Cancio et al.[3] stated that there 
is no index available for electrical injury, analogous to burn 
size for the thermal injury that allows one to quantify the 
severity of the injury. Li et al.[28] analyzed the wound treat-
ment data in 595 patients with electrical burns between 
2013 and 2015. They found that high-voltage electrical 
current injuries and the number of operations performed 
per patient were major risk factors for hospital stay and 
amputations. The duration of ICU and total hospital stay 
was found to be significantly longer in the group that healed 
with complications (including amputations) in our study. 
However, as the TBSA and ABSI scores were not signifi-
cantly higher in the group healing with complications, we 
can comment that these scores are not useful for predicting 
prognosis in electrical burn injuries, as also stated by Can-
cio et al.[3]

The relatively small number of patients and the limited fol-
low-up data together with shortness of our follow-up time 
can be listed among the limitations of our study.

In conclusion, electrical burns differ from other burns con-
cerning mechanism, presentation, morbidity, complications 
and treatment strategies. The surgical management of elec-
trical burns is characterized by early debridement. Appropri-
ate skin grafts or myocutaneous pedicle flaps are used for 
repairing tissue defects. Amputations should be avoided until 
the demarcation line is settled completely. 

Although the percentage of electrical burns is lower among 
all burn patients, the rate of admission to ICU is higher. In 
addition, the TBSA and ABSI scores used in predicting the 
prognosis in burn patients are not directly related to the 
prognosis in electrical burns. The majority of our patients 
were adult males injured by a high voltage at work. There-
fore, compliance with occupational safety principles and reg-
ular monitoring of electrical networks may reduce injuries. 
These patients should be addressed in well-equipped centers 
in accordance with experienced team members and updated 
guidelines.
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OLGU SUNUMU

Elektrik yanıkları ve komplikasyonları: Üçüncü basamak yanık merkezi
yoğun bakım ünitesi verileri
Dr. Abdulkadir Başaran, Dr. Kayhan Gürbüz, Dr. Özer Özlü, Dr. Mete Demir, Dr. Orhan Eroğlu, Dr. Koray Daş
Adana Şehir Eğitim ve Araştırma Hastanesi, Genel Cerrahi Kliniği, Yanık Merkezi, Adana

AMAÇ: Yanık merkezi yoğun bakım ünitemizde tedavi edilen elektrik yanıklı hastaların verilerini gözden geçirerek tedavi sonuçlarımız ile birlikte 
komplikasyonları tartışmak amaçlanmıştır.
GEREÇ VE YÖNTEM: Eylül 2017–Ağustos 2018 tarihleri arasında yanık merkezi yoğun bakım ünitesinde yatan elektrik yanıklı hastaların demografik 
verileri, yanık mekanizması, prezentasyonu, ortalama yanık total vücut alanı yüzdesi (TBSA), kısaltılmış yanık şiddeti indeksi (ABSI) skorları, kompli-
kasyonlar ve tedavi yaklaşımları geriye dönük olarak incelendi.
BULGULAR: Yanık merkezi yoğun bakım ünitemize yatırılan hastaların (n=139) %17.9’u elektrik yanığı hastası idi. Hastaların tümü erkekti ve ortanca 
yaşları 27.0 yıl idi. Hastaların 23’ü yüksek voltaj (%92), ikisi düşük voltaj (%8) elektrik ile yanmıştı. Ortanca yanık TBSA skoru 20.0 idi. Sekiz hastada 
eşlik eden baş, vertebra veya ekstremite yaralanmaları mevcuttu. Hastaların 16’sı (%64) işte yaralanmıştı. On altı hasta (%64) komplikasyonla iyi-
leşti. Komplikasyonla iyileşen grupta yoğun bakım ve toplam hastane kalış süreleri istatistiksel olarak anlamlı derecede yüksekti (sırasıyla, p=0.005 
ve p=0.001), ancak TBSA ve ABSI skorlarında anlamlı farklılık görülmedi. TBSA ve ABSI skorları yoğun bakım ve toplam hastane yatış süreleri ile 
korele bulundu.
TARTIŞMA: Elektrik yanıklı hastalarımızın yüzdesi literatürde belirtilenden yüksektir. Yanık TBSA ve ABSI skorlarının prognozla ilişkili olmadığı 
görülmüştür. Elektrik yanıklı hastaların çoğunluğu iş kazasında yüksek voltajla yaralandığından, iş güvenliği ilkelerine uyulması bu yaralanmaları azal-
tabilir. Elektrik yanıklarında komplikasyon oranı yüksek olduğundan hastaların deneyimli sağlık ekibi eşliğinde, tam donanımlı merkezlerde, güncel 
rehberlere göre tedavisi yapılmalıdır.
Anahtar sözcükler: Elektrik yaralanması; komplikasyonlar; yanık.
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