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stoves and also due to spillage of  hot water or food items.3 
Furthermore, children wear flammable clothes.4 Some 
children have associated illness like epilepsy. Western 
countries have higher incidence of  battered babies with 
burns, whereas Indian children sustain burns due to neglect 
and negligence.

The thermal injuries in children are more serious than in 
adults because:
1. Children have thinner skin hence deep injuries are 

common. Children lose proportionately more fluid 
and are more prone to hypothermia as the surface 
area body weight ratio is more. Children mount greater 
systemic inflammatory response.5

2. As glomerulotubular system is immature in children, 
they are susceptible to overloading and dehydration.

INTRODUCTION

Thermal injuries in children are serious and common but 
preventable health problem globally.1 Thermal injuries 
are more common in children as they are always curious, 
playful and have exploratory behavior.2 They are most 
often burnt in the kitchens as the people in the lower 
socio-economic group still cook with unsafe traditional 
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Abstract
Introduction: Thermal injuries in children are serious and common but preventable health problem globally. Advances in fluid 
management, higher antibiotics, nutritional support, etc., have contributed to the significant decline in burns-related deaths 
and hospital stay over the past decades.

Aim: This study aims to study the epidemiological profile of the children with thermal injuries and to form effective treatment 
strategy.

Materials and Methods: A retrospective study was done at the Department of Pediatric Surgery, Tirunelveli Medical College, 
Tirunelveli, Tamil Nadu, India, from January 2014 to December 2016 on 100 children (up to 12 years of age) admitted with 
thermal injury. Data regarding age, sex, socioeconomic status, seasonal variation, total body surface area (TBSA) involved, 
type of burns, hospital stay, complications, and mortality rate were noted and analyzed.

Results: Out of 100 children with thermal injuries, 52 were male, and 48 were female. Thirteen were infants, 49 were in 1-5 years 
age group, and 38 were in 5-12 years age group. Forty-eight were due to scalds and 52 were due to burns. The majority of 
them occurred in the lower socio-economic group and in the winter season. According to TBSA burnt, 45 were in the 15-40% 
group, 23 were in the above 40% group, and 32 were in below 15% group. Upper limb (65%) was most commonly involved 
followed by trunk (58%), lower limb (48%), and face (30%). Hospital stay was <2 weeks in 74% of patients and 2-4 weeks in 
18% and more than 2 weeks in 8%.

Conclusions: Public home safety education program is required to create awareness about thermal injury, especially in mass 
media such as television. Prognosis of burns depends on the TBSA involved. Major cause of mortality is septicemia which can 
be reduced by establishing proper burns unit, early wound excision and grafting in deep burns, and establishment of skin bank.
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Thermal injuries can impose significant psychological, 
educational, social, and future occupational limitations to 
a young child.6 Advances in fluid management, control 
of  infection with higher antibiotics, nutritional support, 
and support of  hypermetabolic response to injury have 
contributed to significant decline in burns-related deaths 
and hospital stay over the past decades.

Aim
This study aims to study the epidemiological profile of  
the children with thermal injuries and to form effective 
treatment strategy.

MATERIALS AND METHODS

A retrospective study was done at the Department of  
Pediatric Surgery, Tirunelveli Medical College, Tirunelveli, 
Tamil Nadu, India, from January 2014 to December 2016 
(up to 12 years of  age) admitted with thermal injury. 
Data regarding age, sex, socioeconomic status, seasonal 
variation, total body surface area (TBSA) involved, type of  
burns, hospital stay, complications, and mortality rate were 
noted and analyzed. The children were divided into three 
groups – infants (<1 year), 1-5 years, and 5-12 years. Once 
the patient is admitted, assessment of  percentage of  burns 
done by Lund and Browder chart. Intravenous fluids given 
for patients with more than 10% burns. Fluid resuscitation 
calculated by Parkland formula (4 × % of  burns × weight 
in kg of  Ringer lactate in first 24 h and half  of  this on 
the 2nd day with maximum % taken as 40% along with 
normal requirement for the day). Bladder was catheterized 
to monitor urine output. Central venous line started in all 
major burns. All thermal injury wounds were washed with 
normal saline, blisters removed and collagen sheet applied. 
Empirical antibiotics, analgesics, and sedation were given. 
Wound swab taken for culture and sensitivity on the 3rd post-
burn day and once in a week thereafter and antibiotics given 
accordingly. Complete blood count, renal function tests and 
serum proteins were done regularly and the patients  were 
managed accordingly. Early mobilization, physiotherapy, 
and nutritious diet were given. Escharotomy was done when 
required. Patients were referred to plastic surgery department 
for split skin graft, contracture release, etc., when required.

RESULTS

A total of  100 children with thermal were included in the 
study, 52 were male and 48 were female children. Thirteen 
were infants and 49 were in the 1-5 years age group and 
38 were in 5-12 year age group (Graphs 1 and 2). Scalds 
were 48 and burns 52, out of  which, 2 were electrical burns 
and 6 were firecracker Figure 1 (Graph 3). Majority of  the 
burns occurred in the lower socio-economic group and in 

the winter season. Upper limb (65%) was most commonly 
involved followed by trunk (58%), lower limb (48%), and 
Figures 2-4 (Graph 4). According to the TBSA burnt, 45 
were in the 15-40% group, 23 were in the above 40% group, 
and 32 were in below 15% group (Graph 5). Majority of  
thermal injuries occurred in the home accidentally. Only 
few occurred outside home while playing. Hospital stay 
was <2 weeks in 74 patients and 2-4 weeks in 18 and 
more than 2 weeks in 8 patients (Graph 6). In our series, 
complications ranged from hypovolemia, wound infection, 
septicemia, febrile fits, pneumonia, acute renal failure and 
were managed appropriately (Graph 7). Split skin grafting 
and contracture release (15%) were done whenever required 
in patients with deep burns. Late complications after 
discharge such as hypertrophic scar, keloid, contractures, 
and other disfigurements were referred to plastic surgery 
and managed appropriately. A total of  85 patients were 
discharged in good condition after complete healing of  
wounds and were followed-up regularly. Mortality rate 
was 15% in our series, out of  which, 12 deaths were due 
to septicemia and 3 deaths due to hypovolemic shock. 
Ten deaths occurred due to more than 60% TBSA burnt 
children, 4 deaths due to 40-60% TBSA involved, and 1 
death in burns <40% TBSA burnt.

Graph 1: Distribution of children in age group

Graph 2: Distribution of gender
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DISCUSSION

Thermal injuries are common in children and are 
preventable. This study was carried out to describe the 
epidemiological profile of  the children with thermal injury. 
A total of  100 children were included in the study. In our 
study, 62% of  the children were below 5 years.7 After 
3 years, children begin independent mobility and manifest 
exploratory behavior.8 In our study, both male and female 
children were equally affected whereas other studies show 
male preponderance.8,9 In our study, overall prevalence of  
both burns and scalds injuries were almost equal (52:48), 
but scalds injury is more common in children under 
5 years of  age.10 Majority of  the burns occurred in the 

lower socio-economic group.3 In our study, more number 
of  thermal injuries occurred in winter season.11,12 In our 
study, more children (45%) had involvement of  15-40% 
TBSA.13 Upper limbs were more commonly involved 
(65%) followed by trunk (58%), lower limb (48%), and face 
(30%).10 In our study, hospital stay was <2 weeks in 74% 
cases and more than 2 weeks in 26% cases.14 In our series, 
most common complication was wound infection (52%) 
followed by septicemia (34%).9 Mortality rate was 15% in 
our study,12 out of  which, 93% were major burns of  more 
than 40% TBSA burnt. Cause of  death in 80% of  cases 
was septicemia, which could be reduced by establishment 
of  proper burns unit with controlled environment and 
skilled personnel, early wound excision and early grafting 
in major burns, and by establishment of  skin bank since 
donor area is very limited in major burns.4

CONCLUSION

Children are vulnerable to thermal injuries majority of  
which occur in the home and are preventable. Public home 
safety education program is required to create awareness 
about thermal injury, especially in mass media such as 
television. Prognosis of  burns depends on the TBSA 
involved. More than 40% TBSA burnt are at increased 
risk of  morbidity and mortality. Although advances made 
in resuscitation, wound care, antimicrobials, vascular 
access, nutritional support, and physiotherapy, major cause 
of  mortality is septicemia in major burns. This can be 

Graph 3: Distribution of mode of injury

Graph 4: Distribution of area involved

Graph 5: Distribution of total body surface area burnt

Graph 6: Distribution of hospital stay

Graph 7: Distribution of complications
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reduced by establishing proper burns unit (with controlled 
environment and skilled personnel) and skin bank.
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Figure 1: Cracker burns

Figure 2: 80% burns in a infant

Figure 3: Facial burns

Figure 4: Infant burns 
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