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Electrical burn injuries are among the most severe forms of 
trauma, with signi�cant physical, psychological, and 
socioeconomic consequences [1]. These injuries result 
from direct contact with electrical currents, arc �ashes, or 
thermal burns caused by electrical equipment. The clinical 
outcomes of electrical burns, particularly limb loss, are 
devastating, often leading to lifelong disability and 
impaired quality of life. In Pakistan, the prevalence of 
electrical burn injuries is rising due to industrialization, 
unsafe working conditions, and inadequate enforcement of 
safety standards [2]. Electrical burn injuries are 
categorized based on the voltage of the electrical current: 
high-voltage (>1000 volts) and low-voltage (<1000 volts) 
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burns [3]. High-voltage injuries are more likely to cause 
extensive tissue damage, leading to severe complications 
such as compartment syndrome, tissue necrosis, and 
amputations [4]. The mechanism of injury involves the 
conversion of electrical energy into thermal energy, 
r e s u l t i n g  i n  d e e p  t i ss u e  d a m a g e  t h a t  i s  o f te n 
disproportionate to the visible surface injury. Furthermore, 
these burns may disrupt neurovascular structures, 
contributing to a higher likelihood of limb loss [5]. Studies 
from other developing countries with similar socio-
economic pro�les have shown that high-voltage injuries 
are predominantly occupational, affecting young male 
workers in construction and electrical industries [6]. 
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Electrical burn injuries are severe and often lead to signi�cant morbidity, including 

amputations, especially in high-voltage cases. These injuries commonly occur in occupational 

settings and can result in prolonged hospitalization and complications. Studying clinical 

patterns in electrical burn injuries is crucial to identifying risk factors, improving early 

interventions, and guiding effective treatment plans. Objective: To analyze the clinical pattern 

of amputation in electric burn patients at Burns Unit, Liaquat University Hospital, Hyderabad. 

Methods: This prospective observational study was conducted at Liaquat University Hospital, 

Hyderabad, from Nov 2023 to May 2024. A total of 84 patients, of all ages and both genders who 

presented with electrical burn injuries were included. While those with scald burns, dry �ame 

burns, contact burns, thermal burns, or uncontrolled diabetes mellitus were excluded. Data 

collection involved recording demographic details and clinical parameters like the type of burn, 

total body surface area affected, cause and place of burn, duration of hospital stay, mortality 

rate and surgical intervention. Results: Among all, 54.8% (n=46) required amputations, with 

35.7% involving a single limb and 19% multiple limbs. Upper limb amputations were more 

common (60.9%) compared to lower limb amputations (39.1%), with an 11.9% mortality rate. 

High-voltage burns were signi�cantly associated with severe total body surface area 

involvement, prolonged hospitalization, fasciotomies, and multiple limb amputations. 

Conclusion: It was concluded that the study reported a high frequency of limb loss (due to 

amputation) i.e. 54.8% (n=46) among patients with electric burn.
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However, domestic accidents involving children and 
women also constitute a signi�cant proportion of cases 
[7]. The decision to perform an amputation in patients with 
electrical burns is complex and in�uenced by multiple 
factors, including the severity of the burn, vascular 
compromise, infection, and the risk of systemic 
complications such as sepsis [8]. However, in resource-
limited settings like Pakistan, these diagnostic modalities 
are not readily available, often leading to delayed 
interventions and a higher rate of amputations. A study in 
Taxes - US reported amputation rates as high as 25% 
among patients with electrical burns, underscoring the 
urgency of timely management [9]. Despite the signi�cant 
burden of electrical burn injuries in Pakistan, there is a 
paucity of data on the clinical patterns of limb loss in these 
patients. Most studies are single-center reports with small 
sample sizes, limiting the generalizability of their �ndings. 
Electrical burn injuries represent one of the most 
devastating forms of trauma, disproportionately affecting 
young male workers in low-income occupational settings 
and frequently resulting in life-altering consequences 
including limb amputation, prolonged hospitalization, and 
signi�cant mortality, particularly in resource-constrained 
healthcare environments like Pakistan where safety 
regulations are inadequately enforced. Despite the rising 
prevalence of electrical burn injuries in Pakistan driven by 
rapid industrialization and unsafe working conditions, 
there exists a critical paucity of local data on the clinical 
patterns of limb loss, amputation rates, and associated risk 
factors, with most available studies being single-center 
reports of limited scope that prevent generalization. This 
study therefore aimed to analyze the clinical pattern of 
amputation in electrical burn patients at the Burns Unit of 
Liaquat University Hospital, Hyderabad, examining the 
associations between burn voltage, total body surface area 
involvement, surgical interventions, and patient outcomes 
to inform improved early management strategies and 
preventive policies.

M E T H O D S

R E S U L T S

The study included 84 patients with electrical burn injuries, 

predominantly male (73.8%) and aged 18–40 years (61.9%). 

Most patients were of low socioeconomic status (57.1%) 

and had high-voltage burns (61.9%). TBSA involvement was 

moderate (10–20%) in 45.2% of cases. Workplace injuries 

(54.8%) were the leading cause of burns. Hospitalization 

ranged from <10 days (42.9%) to >20 days (9.5%) (Table 1).

This prospective observational study was conducted at the 

Department of Plastic and Reconstructive Surgery and 

Burns Unit, Liaquat University of Medical and Health 

Sciences (LUMHS), Jamshoro/Hyderabad, from Nov 2023 

to May 2024. Consecutive purposive sampling was used for 

patient selection. A total of 84 patients of all ages and 

genders who presented with electrical burn injuries were 

included. Meanwhile, those with scald burns, dry �ame 

burns, contact burns, thermal burns, or uncontrolled 

diabetes mellitus were excluded. Following ethical 

approval from the ERC (NO. LUMHS/REC/-199), all eligible 

patients were enrolled in the study after obtaining 

informed written consent. The sample size was calculated 

via the Open Epi sample size calculator, taking a 

percentage of limb loss in electrical burns as 31.7% [10]. 

The margin of error was 10% and CI was 95%. Data 

collection involved recording demographic details (age, 

gender, level of education) and clinical parameters like the 

type of burn, total body surface area (TBSA) affected, cause 

and place of burn, duration of hospital stay, infection rate 

and surgical intervention. Primary outcomes were 

assessed in terms of fasciotomies and types of 

amputations. Limb amputation was performed based on 

critical factors such as the depth of tissue damage 

involving muscles, bones, and tendons, progressive 

necrosis despite treatment, severe ischemia causing non-

viable tissue and compartment syndrome resulting in 

increased pressure and irreversible damage. The extent of 

amputation was classi�ed into minor and major 

amputations. Minor amputations referred to the 

amputation of digits while major amputations were de�ned 

as amputations below-knee/elbow- or above-knee/elbow 

joints. Patients were followed up for 3 months' post-

discharge to assess their recovery and rehabilitation 

outcomes. Follow-up evaluations were conducted monthly 

at the Outpatient Department (OPD). Data were recorded 

for complications such as delayed healing and infection 

recurrence. Data were analyzed using SPSS version 22.0. 

Continuous variables were presented as mean ± standard 

deviation, while categorical variables such as gender, injury 

types, and clinical outcomes were expressed as 

frequencies and percentages. The chi-square test was 

used to determine the strength of association between 

different factors with high and low voltage. p-value<0.05 

was considered as statistically signi�cant and p<0.01 was 

considered as highly statistically signi�cant.

Table 1: Demographic and Clinical Characteristics of Patients 
(n=84)

Variables Frequency (%)

Gender

Male

Female

62 (73.8%)

22 (26.2%)

Age Groups (Years)

<18

18-40

12 (14.3%)

52 (61.9%)

>40 20 (23.8%)
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D I S C U S S I O N

Electrical burns are a major cause of severe injuries 
requiring surgical inter vention, often leading to 
amputations and long-term morbidity. The current study 
observed that males (73.8%) aged 18–40 years (61.9%) were 
predominantly affected, consistent with a study conducted 
in South China by Ding H et al., which reported 76% male 
dominance in similar age groups [11]. This trend re�ects 
the higher involvement of males in outdoor, high-risk 
occupations. International studies, such as one from India 
by Khor D et al., also found comparable gender ratios [12]. 
Most patients in this study belonged to low socioeconomic 
backgrounds (57.1%), aligning with �ndings by Schaap Re et 
al., emphasizing the link between poverty and limited 
workplace safety measures in low-income settings [13]. 
High-voltage burns accounted for 61.9% of cases, 
signi�cantly associated with severe TBSA involvement 
(>20%, 26.9%, p=0.002) and multiple limb amputations 
(23.1%, p=0.026). These �ndings are corroborated by a 

*p<0.05 signi�cant, **p<0.01 highly signi�cant
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Among 84 patients with electrical burn injuries, 54.8% 

(n=46) required amputations, with 35.7% (n=30) involving a 

single limb and 19% (n=16) multiple limbs. Upper limb 

amputations were more common (60.9%, n=28) compared 

to lower limb amputations (39.1%, n=18). Infection was 

noted in 35.7% of patients, with an 11.9% mortality rate 

(Table 2). 
Table 2: Surgical Interventions and Outcomes (n=84)

Variables Frequency (%)

Fasciotomies Performed

Yes

No

46 (54.8%)

38 (45.2%)

Amputations

None

Single Limb

38 (45.2%)

30 (35.7%)

Multiple Limbs 16 (19.0%)

Type of Amputation

Upper Limb

Lower Limb

28 (60.9%)

18 (39.1%)

Infection Rate during Hospitalization

Yes

No

30 (35.7%)

54 (64.3%)

Mortality

Yes

No

10 (11.9%)

74 (88.1%)

High-voltage burns were signi�cantly associated with 

severe TBSA involvement (>20%, 26.9%, p=0.002), 

prolonged hospitalization (>20 days, 15.4%, p=0.008), 

fasciotomies (69.2%, p=0.001), and multiple limb 

amputations (23.1%, p=0.026). No signi�cant association 

Table 3: Association of Type of Electrical Burn with Different 
Factors

Fasciotomies Performed

Yes

No
0.001**

10 (31.3%) 36 (69.2%)

22 (68.8%) 16 (30.8%)

Amputations

None

Single Limb 0.026*

18 (56.3%) 20 (38.5%)

10 (31.3%) 20 (38.5%)

Multiple Limbs 4 (12.5%) 12 (23.1%)

Type of Amputation

Upper Limb

Lower Limb
0.721

8 (66.7%) 20 (60.6%)

4 (33.3%) 12 (39.4%)

Extent of Amputation

Minor

Major
0.13

20 (83.3%) 12 (54.5%)

4 (16.7%) 10 (45.5%)

Mortality

Yes

No
0.287

2 (6.3%) 8 (15.4%)

30 (93.8%) 44 (84.6%)

Variables p-value

Gender

Male

Female
0.401

TBSA Affected

<10% (Minor)

10–20% (Moderate) 0.002*

Low Voltage High Voltage

22 (68.8%)

10 (31.3%)

40 (76.9%)

12 (23.1%)

18 (56.3%) 10 (19.2%)

10 (31.3%) 28 (53.8%)

>20% (Severe) 4 (12.5%) 8 (15.4%)

Duration of Hospital Stay

<10 Days

10–20 Days 0.008*

20 (62.5%) 16 (30.8%)

12 (37.5%) 28 (53.8%)

>20 Days 0 (0%) 8 (15.4%)

Duration of Hospital Stay

<10 Days

10–20 Days

36 (42.9%)

40 (47.6%)

>20 Days 8 (9.5%)

Education Level

Illiterate

Primary

36 (42.9%)

28 (33.3%)

Secondary and Above 20 (23.8%)

Socioeconomic Status

Low

Middle

48 (57.1%)

30 (35.7%)

High 6 (7.1%)

Type of Electrical Burn

Low Voltage (<1000 kV)

High Voltage (>1000 kV)

32 (38.1%)

52 (61.9%)

TBSA Affected

<10% (Minor)

10–20% (Moderate)

28 (33.3%)

38 (45.2%)

>20% (Severe) 18 (21.4%)

Place of Injury

Workplace

Home

46 (54.8%)

38 (45.2%)

was found between burn type and gender, type and extent 

of amputation, or mortality (Table 3).



  

study by Kim E et al., which reported higher TBSA 
involvement and amputations in high-voltage injuries [9]. 
Workplace injuries (54.8%) were predominant, similar to 
�ndings from Iran, where industrial burns were a leading 
cause [14]. The average hospital stay was 10–20 days 
(47.6%), with high-voltage burns signi�cantly prolonging 
hospitalization (>20 days, 15.4%, p=0.008). These �ndings 
align with Tolouie M and Farzan R, which highlighted longer 
hospitalization in patients with extensive injuries [15]. The 
�ndings highlight that high-voltage burns are strongly 
associated with severe total body surface area (TBSA) 
involvement, leading to more extensive tissue damage. 
This results in prolonged hospitalization due to the need for 
intensive care, multiple surgeries, and extended 
rehabi l itation,  emphasizing the need for  t imely 
intervention and specialized care for these patients. 
Mortality in this study was 11.9%, lower than rates reported 
in an Ethiopian study by Alemayehu S et al., which found 
18% mortality, possibly due to differences in healthcare 
facilities and early intervention [16]. Amputations were 
required in 54.8% of cases, with single-limb amputations 
(35.7%) being more frequent than multiple-l imb 
amputations (19%). Upper limb amputations (60.9%) were 
more common than lower limb (39.1%), which is consistent 
with studies by Pedrazzi et al., in Switzerland and Kamran M 
et al., in Pakistan, reporting 58% and 64% upper limb 
amputations, respectively [17, 18]. High-voltage burns 
necessitated more fasciotomies (69.2%, p=0.001) and 
multiple limb amputations (23.1%, p=0.026), in agreement 
with international data [19]. High-voltage burns are more 
likely to require fasciotomies due to the severity of tissue 
damage and compromised blood �ow. This �nding 
highlights the need for careful monitoring and prompt 
surgical management to prevent complications such as 
compartment syndrome, which could otherwise result in 
further tissue loss or amputation [20]. While regional 
studies report similar patterns in demographics and 
clinical outcomes, developed countries demonstrate lower 
amputation and mortality rates due to advancements in 
electrical safety regulations, early rehabilitation, and 
multidisciplinary approaches [21].
This study is limited by its single-center, six-month 
prospective design with a relatively small sample of 84 
patients, use of consecutive purposive sampling 
introducing selection bias, and exclusion of patients with 
comorbidities such as uncontrolled diabetes which may 
underrepresent the true complexity of electrical burn 
cases in Pakistan. The short follow-up period of three 
months post-discharge also limits assessment of long-
term rehabilitation outcomes, prosthetic adaptation, 
p syc h o l o g i c a l  s e q u e l a e,  a n d  re i n te g r at i o n  i n to 
occupational life. Future research should employ larger, 
multi-center, longitudinal study designs across diverse 

healthcare settings in Pakistan, incorporating long-term 
functional and quality-of-life outcomes following 
amputation. Additionally, policy-level interventions 
targeting workplace electrical safety regulations, 
mandatory protective equipment use, and worker training 
in high-risk industries should be rigorously developed and 
evaluated, alongside investment in early burn care 
infrastructure and multidisciplinary rehabilitation services 
to reduce the disproportionately high amputation and 
mortality rates observed in Pakistani electrical burn 
patients.
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