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Introduction
Electrical injuries is one of the common cause of burns, it leads to 
significant socioeconomic burden, severe functional and cosmetic 

1,2problems  . Electrical burns are traditionally classified as high-
3, 4, 5voltage (>1000Volts) or low voltage (<1000 Volts) . e severity of 

tissue injury is determined by the intensity of the electric current, the 
duration of exposure, and by the tissue resistance. In our study, these 
type of injuries were common in absence of proper training of safety 
measures. ese injuires can be avoided with proper education, 

7safety regulations, and a safe, effective electricity delivery network .

Objective
To study the pattern of Electrical burn Injuries in patients presented 
to our hospital over last three years.

Material and Methods
All patients with Electric burn admitted in the Burn Unit of Christian 
medical college, Ludhiana from 2010 to 2012 were retrospectively 
studied. e data of 66 patients were analyzed from the patient 
records. All age groups were included in the study. Patients age, 
gender, occupation, hospital stay, mortality rate, presence of 
coexisting trauma, burn degree, burned percentage of total body 
surface area (TBSA), voltage of the electrical current (low or high) 
were analyzed.

Results
All patients after admission central line was secured and fluid 
resuscitation was started immediately using Parkland Formula. Pain 
killers and antibiotics were given. Urine output monitored.  
Investigations sent for Complete blood count, blood urea nitrogen, 
serum electrolytes and creatinine levels and for myoglobinuria. 
Baseline ECG was also done.  

Wound cleaned with warm saline and dressings done with 
silversulphadiazine. Subsequently daily dressings were done and the 
wound monitored for any requirement for debridements,  
escharotomy/fasciotomy and vascularity status. Amputations or 
wound coverage are planned for a later date. Wound cultures were 
sent biweekly and decision on stepping up or change of antibiotics 
was taken correlating with the clinical condition of the patients. 
Further details of the patients were recorded in the patient's file.

On analyzing data of 66 patients ,  63 (95.4%) were males and  3 (4.5%) 
were females. Occupational distribution was found to be Electricians 
25 (37.8%), Farmers 15 (22.7%) , Labourers  10 (15.1%),  Students  13 
(19.6%), Housewives 4 (4.5%).

Patients age ranged from 7 year  to 65  years. e mean age was 29 
years

Table 1: Age distribution of electrical burns.

Six (9%) patients were found to have sustained electrical burn 
injuries due to kite-flying.ree (4.5%) patients were of the age group 
7yrs, 12yrs and 14 years.

3 (4.5%) high voltage injuries were admitted that happened as a result 
of power theft using a metallic hook. 

High voltage injuries were sustained by 21 (31.8 %) , Low voltage 
injuries were sustained by 45 (68.1 %). 

Associated trauma was associated in 10 (15%), mostly due to fall from 
height. 3 patients had head injuries, abdominal injury in 1 patient 
and skeletal injuries were associated in 6 patients. e pattern of 
distribution of burns is given in table 2.

Table 2:  Bodily Distribution of Burns

Mean hospital stay for the Low voltage injuries was 7.2 days. On the 
other hand the mean hospital stay for the High voltage injuries was 
25.7 days.

Twelve (18.1%) patients left against medical advice without 
completing the treatment. Final outcome in these patients could not 
be established. Forty three (65.1%) patients recovered well and 
discharged in satisfactory condition. Eleven patients died and the 
mortality rate was 16.6%.
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ABSTRACT

Age Groups Number of Patients
0 -10 years 3
11- 20 years 14
21- 30 years 22
31-40 years 14
41- 50 years 9
51- 60 years 3
>60 years 1

Right Upper Extremity  60
Left Upper Extremity 41
Right Lower Extremity 32
Left Lower Extremity 23
Chest 21
Abdomen 11
Posterior Trunk 15
Face 17
Neck 8
Perineum 4
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Table 3: Outcome of the patients according to the Body surface 
area involvement (%TBSA)

*LAMA: Left against Medical Advise

In the present study, increase in surface area (% TBSA) of burns was 
associated with increased mortality.

Total 83 surgical procedures were done in 66 patients. e 
commonest procedure was wound debridement which was done in 
30 (36%) patients. In patients with impending compartment 
syndromes, fasciotomy and escharotomy was done to relieve the 
pressure. Escharotomy was done in 7 (8.4%) patients and fasciotomy 
was done in 16 (19.2%) patients. Wound closure - split thickness skin 
grafting in 19 (22.8%)  patients and flap coverage was done in 6 
(7.22%) patients. Some patients required amputations, minor ( finger 
& toes) amputations were done in 3 (3.6%) and major limb 
amputations were required by 2 (2.4%) patients. 

Discussion
Electrical injuries are the third most common cause of burn injuries, 

6after scald and flame burns . e proportion of electrical injuries in 
other developed countries varies from 3 to 7% of all patients admitted 

7, 8.to the hospitals for burn treatments . However in India, this 
18, 19, 20 proportion is reported to be between 3 to 17% in different 

studies. In our study, electrical burns were found to be 10 % of all burn 
admissions in our hospital during the study period. In India higher 
proportion of electrical injuries is probably due to little regard for the 
routine safety measures.

e age of the patients in our study were from  7  to  65 years, and the 
mean age was 29 years. In our study 94% were males and only 6 % 
females. Male predominance was also reported by others in their 

1, 2, 4, 5, 8, 9, 10 studies . is could be because most of the electrical works are 
done by males.

In our study, the proportion of high voltage and low voltage burns 
were 32% and 68 % respectively. Other studies done elsewhere also 
reveal that low voltage injuries are more common than high voltage 

2, 4, 5, 10, 11electrical injuries .

e power distribution system in India, the way it is planned and 
implemented, it leaves lot of vulnerabilities for such injuries. While  
constructing new building or for any modifications in the existing 
constructions, safe distances needs to be maintained according to 
the rules laid out under  the Indian Electricity Act, 1910. But due to 
overcrowding, neither of these rules and regulations are strictly 
followed nor any action is being taken on those who break these 
rules.  As a result, these cables are seen running very near to the roof 
top or balconies of the small buildings. Making kids playing near 
them or adults working near them vulnerable to electrocution. 

Another mechanism of injury unique to India is the power theft by 
putting hooks on supply lines. Dangerous it might seem, still a 
rampant practice in many cities around India. In our study there were 
3 patients who were admitted with electrical burn injuries which 
happened as a consequence of power theft. In the process of putting a 
hook on the line, these patients also suffer fall from height and end up 
with other major injuries too. 

In our study associated trauma was found in 10 patients (15%) this 
was mostly due because of falling from height. Kurt et al reported 7.4 

% of trauma accompanying burns, due to fall from height. Cancio et 
21al  reported that 25% of associated trauma in electricity burns were 

due to fall from height. 

Kite flying is one of the favourite traditional sport in Ludhiana. More 
so ever during the local festival “Lodhi” which is traditionally 
celebrated by flying kites from the roof tops on large scale. Such 
situations present ripe opportunity for electrical injuries. When 
these kites get caught or entangled in the poles and cables which are 
not very far from these roof tops and balconies. In our study we had   6 
patients who sustained electrical burn injuries while flying kites. Out 
of them 3 were children of the age of the age 7yrs, 12yrs and 14 years.

No significant seasonal variations in electrical burns were seen in our 
study.

Upper extremity was most commonly involved in our study followed 
by other areas. Same observation was seen by others with less 

22,23common involvement of scalp, abdomen and perineum . e mean 
hospital stay in Low voltage injuries was 7.2 days. Mean of hospital 
stay in high voltage injuries was 25.7 days . is was due to the 
massive tissue damaged caused and subsequently increase in the 
surgical interventions, lengthening the hospital stay and the cost of 
treatment. In the present study 18.18% of our patients did not 
complete their treatment and left against medical advice (LAMA).     

Mortality rate reported in various studies from developed countries 
5,24,25were 3-5% . However these countries have proper, organized and 

safe electricity delivery systems. In our study the overall mortality 
rate was 16.6%. All mortalities were observed in high voltage injuries. 
Out of the 11 patients who died, 7 patients had associated trauma 
due to fall from height. ree patients died of acute renal failure and 
multi organ failure. One patient died of associated flame burns (his 
clothes caught fire) along with electrical burns.

Conclusion
Electrical injuries are still the leading cause of high morbidity and 
mortality in India. Low voltage injuries are more common than high 
voltage injuries. Males are the usual victims and the mortality is 
mostly associated the with high voltage burns. 

Most of these injuries can easily be avoided by strict adherence to the 
safety guidelines and proper education of professionals working with 
electricity. 

References
1. Haddad SY(2008). Electrical burn a four year study. Ann Burns Fire Disasters, 21 ,     78-

80.
2. Iqbal T, Saaiq M, Ali Z (2013). Epidemiology and outcome of burns: early experience at 

the country's first national burns centre. Burns,39,358-62.
3. Aldemir m, Kara IH, Girgin S, Guloglu C(2005).Factors affecting mortality and 

epidemiological data in patients in patients hospitalized with burns in Diyarbakir, 
Turkey. S Afr J Surg,43,159-62.

4. Sun CF, Lv XX, Li YJ, Li WZ, Jiang L, Li J, et al(2012). Epidemiological studies of electrical 
injuries in Shaanxi province of China:a retrospective report of 383 cases. Burns,38,568-
72.

5. Alper kurt, Kamil Yildirim, Caglayan Yagmur, Osman Kelahmetoglu, ozan Aslan, 
Murat Gumus et al(2016).Electrical burns: Highlights from a 5 year retrospective 
analysis. Ulus Travma Acil Cerrahi Derg, Vol 22(3):278-282.

6. Singerman J,Gomez M, Fish JS(2008). Long term sequelae of low voltage electrical 
injury. J Burn Care Res ,29,773-7.

7. Liu Y,Chen JJ, Crook N, Yu R, Xu XW, Cen Y(2013). Epidemiologic investigations of 
burns in the elderly in Sichuan Province. Burns,39,389-94.

8. Fish R (1993): Electric Shock, Part I: Nature and Mechanism of Injury. J.Emerg Med, 11, 
309-312. 

9.  Fish R (1993): Electric Shock, Part II: Nature and Mechanism of Injury. J.Emerg Med 11, 
457-462.

10.  Hanumadass ML, Voora SB, Kagan RJ, Matsuda T (1986): Acute electrical burns: A 10-
year clinical experience. Burns, 12, 427-431.

11.  Hussmann J, Kucan JO, Russell RC et al (1995): Electrical injuries: Morbidity, outcome 
and treatment rationale. Burns, 21, 530-535.

12.  Pharn TN, Gibran NS (2007): ermal and electrical injuries. Surg Clin North Am, 87, 
185-206.

13.  Tredget, EE, Shankowsky Ha, Tilley WA(1999): Electrical injuries in Canadian burn 
care: Identification of unsolved problems. Annals of the New York Academy of Sciences, 
888, 75-87. 

14.  Zelt RG, Daniel RK, Ballard PA et al (1988): High-voltage electrical injuries: Chronic 
wound evaluation. Plast Reconstr Surg, 82, 1027-41.

15.  Duncan C, Aiyer P(2001): High tension electrical burns: Special problems and their 
management. Trauma, 3, 181. 

TBSA (% 
burn)

Number of  
Patients

 Discharged Expired LAMA*

0-10 % 30 27 0 3
11- 20% 8 6 1 1
21-30% 7 4 1 2
31-40 % 6 3 0 3
41-50 % 6 2 4 0

>50% 9 1 5 3

 67IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Original Research Paper VOLUME-6 | ISSUE-3 | MARCH - 2017 • ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 78.46



16. Vierhapper MF, Lumenta DB, Beck H, Keck M, Kamolz LP, Frey M(2011). Electrical 
injury: a long term analysis with review of regional differences. Ann Plast Surg ,66,43-6

17. Buja Z., Arifi H., Hoxha E(2010). Electrical burn Injuries. An Eight year Review. Annals 
of Burns and Fire Disasters, vol. XXIII (1), Pg 4-7.

18.  JK Sinha, N.N. Khanna, F.M. Tripathi, V.Bhattacharya, Meera Dutta Chowdhary(1978): 
Electrical burns: A review of 80 cases. Burns, 4, 261-6. 

19. Ashok K Gupta, Sanjeev Uppal, Ramneesh Garg, Ashish Gupta, Ranabir Pal(2011):A 
clinico – epidemiologic study of 892 patients with burn injuries at a tertiary care 
hospital in Punjab, India.  Journal of Emergencies, Trauma, and Shock, vol 4(1) Pg 7-11.

20. Mathangi Ramakrishnan K.,  Babu M.,  Mathivanan, Ramachandran B., 
Balasubramanian S., Raghuram K (2013). High Voltage Electrical Burn injuries in 
teenage children: Case studies with similarities (an Indian Perspective). Annals of 
Burns and Fire Disasters, vol. 26(3),Pg 121-125.

21.  Cancio LC, Jimenez-Reyna JF, Barillo DJ, Walker SC, McManus AT, Vaughan GM(2005). 
One hundred ninety-five cases of  high voltage electric injury. J Burn Care Rehabil 
,26,331-40.

22. Abd Al-Aziz, Ahmad, Iman Al-Leithy, Sherien Abu Alfotoh(2004). Evaluation of the 
treatment Protocol of Electrical Injuries in Ain Shams University Burn unit. Egypt, J. 
Plast. Reconstr. Surg, 28( 2), pg 149 – 158. 

23. Remensnyder J.P(1990): Acute electrical injuries. In :Martyn J.A.J.(Editor). Acute 
management of burned patient. W.B. Saunders Company. Philadelphia – London – 
Toronto – Montreal – Sydney – Tokyo , Chapter 5, pp.66-86.

24. Lee RC. Injury by electrical forces(1997): Pathophysiology, manifestations, and 
therapy.  Curr Probl Surg, 34(9), 677-764.

25. Hammond JS, Ward CG(1988). High- voltage electrical injuries: management and 
outcome of 60 cases. South Med J ,81, Pg 1351-2.

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH68

Original Research PaperVOLUME-6 | ISSUE-3 | MARCH - 2017 • ISSN No 2277 - 8179 | IF : 4.176 | IC Value : 78.46


	Page 1
	Page 2
	Page 3

