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REVIEW

ABSTRACT
OBJECTIVES: Most childhood burns can be avoided if prop-
er preventive measures, public education, and continuing 
medical education are applied. These actions are especially 
important in general hospitals, which are the first lines of 
management to provide good burn care facilities as near 
to the place of injury as possible. Here, we described the 
first aid and initial management of patients at our center, 
which are still far from ideal and which could explain the 
high mortality rate. 

MATERIALS AND METHODS: This study included 507 
acutely burned pediatric patients admitted to the Burn 
Unit of Ain Shams University (Cairo, Egypt) from January 
1, 2008, to December 31, 2020. Our objective was to ana-
lyze risk factors and demographic and epidemiological fea-
tures of patients in our area, which could be used to define 
preventive measures that can be implemented to minimize 
burns in children and provide better quality of patient care. 

RESULTS: Of 7450 patients with burns patients who pre-
sented to our unit during the study period, 2831 were chil-
dren between 2 months and 14 years (representing 38.0% 
of the total number). There were 1678 total admissions for 
all age groups during this period, and 507 were children, 
representing 30.2% of total admissions. Male-to-female 
ratio was 1.38:1. Four age groups were distinguished, ac-
cording to children’s main activities and behavior, with 130 
children (25.5%) <1 year of age, 242 children (47.8%) from 
2 to 3 years of age, 109 children (21.5%) from 4 to 7 years of 

age, and 26 children (5.3%) from 8 to 14 years of age. Aver-
age age was 4.09 years. The burns occurred predominantly 
during the winter. 

CONCLUSIONS: Our analysis showed that most pediatric 
burns were avoidable.
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INTRODUCTION
Most burns in children can be avoided if the proper pre-
ventive measures, public education, and continuing 
medical education are applied. These actions are especially 
important in general hospitals, which are the first lines of 
management to provide burn care as near to the place of 
injury as possible.

This study included 507 pediatric patients with acute 
burns who were admitted to the Burn Unit of Ain 
Shams University (Cairo, Egypt) from January 1, 2008, 
to December 31, 2020. Our objective was to analyze risk 
factors and demographic and epidemiological features of 
pediatric patients in our area. 

MATERIALS AND METHODS 
Pediatric patients were grouped into 4 age categories: 
(1) infants (≤1 year), (2) toddlers (2 to 3 years), (3) pre-
schoolers (4 to 7 years), and (4) school age kids (8 to 14 
years). Patients were treated according to standards of 
care for pediatric burns formulated by the Chinese Burn 
Association.1 Severity of burns in pediatric patients was 
graded as follows: mild (<5% of total body surface area 
[TBSA] and no third-degree burns), moderate (between 
5% and 15% of TBSA or third-degree burn <5% of TBSA), 
extensive (between 15% and 25% of TBSA or third-degree 
burns between 5% and 10% of TBSA), and critical (>25% 
of TBSA or third-degree burns >10% of TBSA). The burn 
area was estimated by 2 attending physicians at admission 
to our burn unit, according to the Rule of Nines and Rule 
of Palm.1 
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We collected and analyzed data on burn etiology, age, 
sex, place of burn, type and severity of burn, anatomical 
regions involved, and length of hospital stay. Details of 
treatment, first aid, and initial management (in referred 
patients), medical care, follow-up results, and mortality 
rate were also recorded. 

The Burns Unit of Ain Shams University Hospitals is a 
major regional referral center for pediatric burn inju-
ries in Cairo and the surrounding districts. Of the total 
7450 patients with burn injuries who presented to our 
unit from January 1, 2008, to December 31, 2020, there 
were 2831 children below 14 years of age. This constituted 
38.0% of total patients. 

The policy of our burn unit is to admit any child with 
burn injuries with any of the following criteria: (1) TBSA 
>10%; (2) localized deep burn of 2% TBSA or greater; 
(3) children below 2 years of age with burns; (4) children 
with facial burns; (5) children with suspected inhalation 
injury; (6) children with burns of the hand, feet, and 
perineum; (7) children with chemical or electrical burns; 
and (8) children with associated fractures or chronic 
illness. 

All patients were managed by our strict protocol, which 
we have followed in our unit for the past 12 years.2 All 
children received first aid in the reception room of the 
burn unit. This consisted of cooling the burned area and 
dressing the wound using silver sulfadiazine. Patients 
who needed admission were managed first in the resus-
citation room where an intravenous line was established 
and respiration was secured.

Although management principles are similar to those for 
adults, children have unique pathophysiologic responses 
to burn injury. 

Thermal injury uniquely results in plasma loss from 
injured tissues, thereby affecting not only the integ-
umentary system but also the cardiovascular, renal, 
gastrointestinal, and pulmonary systems.3 In addition to 
loss of the evaporative protection of the skin, burns >15% 
TBSA activate a systemic inflammatory response that 
results in diffuse capillary leak and massive fluid shifts.3-5 

Resultant intravascular fluid depletion may rapidly lead 
to hypovolemia and shock.6,7 Furthermore, delayed fluid 
administration to the volume-contracted patient may 
contribute to a perfusion-reperfusion injury when they 
are finally resuscitated, resulting in the release of free 
radicals, which in turn potentiates the systemic inflam-
matory response.4 Because of smaller circulating blood 
volume in children, delays in initiating adequate volume 
resuscitation must be avoided.3 Postponing proper resus-
citation in children for as little as 30 minutes is associated 
with the development of acute renal failure, increased 
hospital length of stay, and increased mortality.6-8 

RESULTS 

Demographics 
During the study period, 7450 patients with burn injuries 
presented to our unit; of these, 2831 were children between 
2 months and 14 years of (representing 38.0% of the total 
number). The total number of admissions was 1678; of 
these, 507 were children, representing 30.2% of total 
admissions. Male-to-female ratio was 1.38:1. 

Four age groups were distinguished, according to children’s 
main activities and behavior, with 130 children (25.5%) 
<1 year of age, 242 children (47.8%) from 2 to 3 years of 
age, 109 children (21.5%) from 4 to 7 years of age, and 26 
children (5.3%) from 8 to 14 years of age. Average age was 
4.09 years, and burns occurred predominantly during the 
winter. 

Place of injury 
The home was the most common site (n = 386; 76.1%), 
with most occurring in the kitchen, followed by the bath-
room and living room. Another 121 pediatric burn injuries 
(23.9%) occurred outside the home. Twenty-four children 
above 10 years of age (from poor families) were burned in 
the workplace. 

Burn etiology 
The most common etiology was scalding (450/507; 88.8%), 
followed by flame (43/507; 8.5%), electricity (6/507; 1.3%), 
chemicals (4/507; 0.8%), and other (4/507; 0.8%) (Table 1). 

 TABLE 1. Distribution of Burns by Etiology and Age

Age, years Number
(N = 507)

Etiology

Scald
(n = 450)

Flame
(n = 43)

Electric
(n = 6)

Chemical
(n = 4)

Other 
(n = 4)

0-1 130 118 (90.7%) 10 (7.6%) 1 (0.7%) 1 (0.7%) 0

2-3 242 220 (91%) 16 (6.6%) 3 (1.2%) 0 3 (1.2%)

4-7 109 95 (87%) 9 (8.2%) 2 (1.8%) 2 (1.8%) 1 (0.9%)

8-11 26 19 (67.8%) 7 (26.9%) 0 0 0
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Extent of burns
Mild injuries were the most common (n = 239; 47.0%), 
followed by moderate (n = 177; 35%), severe (n = 56; 
11.0%), and extremely severe (n = 35; 7.0%) burn injuries 
(Figure 1).

Anatomical regions involved 
The most frequently injured anatomical area was head and 
neck (n = 271; 53.5%), followed by lower (n = 265; 52.3%) 
and upper (n = 243; 48.0%) extremities (Figure 2). Some 
patients had multiple anatomic areas involved and were 
counted more than once.

First aid measures at burn site 
Among 507 patients, only 131 (25.8%) had cooling by tap 
water on the burn wound surface. In 148 children, (29.2%) 
household remedies were applied as first aid, including 
toothpaste, raw eggs, animal ointment, and other. The 
remaining 228 children (45.0%) did not receive any first 
aid measures. 

Initial management at peripheral hospitals and 
during transfer 
Of 507 pediatric patients, 223 were referred from other 
general hospitals or nonspecialized burn centers and 284 
were brought directly by their relatives without ambulance 
and medical staff. Among the 223 patients transferred to 
our unit, 122 children (54.7%) received basic burn wound 
care; the other patients did not receive any wound care. 
Ninety-one children (40.8%) were given fluid resuscitation, 
of whom only 14 (15.4%) had medical records with volume 
and category documented for the given fluid. From these 
14 patients with full documentation, only 11 patients were 
resuscitated throughout the way to the unit. Pain relief was 
given in 47.1% of patients. Patients transferred directly 
were managed according to the protocol of the unit. 

Medical care and follow-up results 
Most pediatric patients (n = 351; 69.2%) underwent no 
surgery; however, 156 children (30.8%) required surgery 
in the form of excision and skin grafting. Early excision 
and grafting were conducted in 70 patients (13.8%) who 
had deep burns on admission. The higher the extent and 
severity of the burns, the more frequently skin grafting 
procedures were done.

Length of hospital stay
The average hospital stay was 16 ± 10.7 days, and the range 
of stay was from 1 to 60 days. Children between 0 and 2 
years of age had the shortest hospital stay (median of 8 
days; range, 1-40 days). 

Morbidity and mortality 
During the study period, there were 66 patients who died 
(13% of total admissions). Of these, 36 children were 
from the group who had been referred to our unit (n = 
223 patients) and 30 children were from the group who 
presented directly to our unit (n = 284 patients). More 
than 80% of the burn-related deaths were in children with 
a TBSA of 40% or more. Flame-related burns accounted 
for about 70% of deaths either because of the high TBSA 
or because of associated inhalation injury. About 30% of 
deaths were due to scalds. Most patients (n = 365; 72.0%) 
developed pigmentation and scarring after wound healing. 

DISCUSSION 
This prospective study included 507 pediatric patients with 
acute burn injuries who were admitted to the Burn Unit 
of Ain Shams University (Cairo, Egypt) from January 1, 
2008, to December 31, 2020. Our objective was to analyze 
risk factors and demographic and epidemiological features 
of patients in our area, so that we could define preventive 
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measures that could be implemented to minimize burns 
in children, which would allow a better quality of patient 
care. 

The percentage of childhood burns in relation to the total 
number of patients with burns at our center was 38.0%, 
whereas the total rate of admissions to the unit for pedi-
atric patients was 30.2%, which is relatively higher than 
other studies in developed and developing countries.9-13 
We considered this high number an indicator of a risk, 
possibly related to the low socioeconomic status in our 
population, which forces both parents to work, thus leav-
ing children unattended for long periods of time. Also, in 
the 5- to 14-year-old age group, there was an increase in 
the number of school dropouts and children entering the 
labor force, putting them at risk of industrial accidents. 

We found that most patients in our study group were 
between 2 and 5 years of age, which is similar to a previous 
study in our unit2,14 but different from other published 
reports.15-19 These studies stressed the increasing inci-
dence of burns in children below the age of 3 years. Our 
study showed a different incidence. Children between 0 
and 2 years constituted the group with the least number 
of burns; this was perhaps because this is the time when 
the child is being nursed by their mother and attached to 
her most of the time. 

However, from age 2 to 5 years, the situation changes as 
the mother is usually preoccupied with a newborn baby, 
making this age group responsible for their own protec-
tion in perhaps the overcrowded areas where they live and 
exposing them to burn accidents.2 Unlike other studies 
that excluded the hazards of industrial burns due to child 
labor, this study included 24 admitted pediatric patients 
who had industrial accidents. 

The overall male predominance in this study agrees with 
another report and conforms to a previous study from 
our unit.2,14 Boys are more likely to be involved with 
behavior that may expose them to burns, and the male pre-
ponderance among pediatric burns is recognized generally 
throughout the burn literature.20-25 

Results due to seasonal variations were the same in devel-
oping and developed countries.26-28 During wintertime, 
burns increase significantly due to the need for boiling 
water. The traditional kerosene stove, which is used exten-
sively in slum areas in Cairo, for boiling water and cooking 
lacks any safety measures. Children stumble on the kero-
sene stoves that are usually placed on the ground, leading 
to flame burns.2,14 

Scald burns predominated over other types of burn 
accidents in our study, which is consistent with earlier 
reports.24-28 

When we compared the results of this study with a previous 
study14 from our unit from 2009, we observed almost the 
same incidence of pediatric burns (38% vs 39.05% in 2009); 
this denotes unsuccessful prevention programs in our local 
community. We did observe a decrease in length of hospital 
stay (16 ± 10.7 days vs 18 ± 11.7 days in 2009). Also, mortali-
ty rate decreased from 14.39% in the admitted group in 2009 
to 13% of the admitted group in the present study. These 2 
factors denote improvement in burn care standards. 

The overall mortality rate was 13%, which is similar to previ-
ous findings.28,29 Mortality rate was higher with flame burns 
(70%), followed by scalds (30%). More than 80% of deaths 
occurred in children with large burn size (>40% TBSA), 
and TBSA is a strong predictor of mortality. This indicates 
the need for advanced technology to reach the international 
standards and the need for specialized pediatric burn units 
with dedicated staff. 

CONCLUSIONS
Most childhood burns can be avoided if the proper preven-
tive measures are undertaken. Further public education and 
continuing medical education should be applied, especially 
in general hospitals, which are often the first lines to provid-
ing care as near to the place of injury as possible. This study 
showed that first aid and initial management practices were 
still far from ideal, which could explain the high mortality 
rate. 

REFERENCES 
1.	 Jeschke MG, Chinkes DL, Finnerty CC, et al. Pathophysiologic 

response to severe burn injury. Ann Surg. 2008;248(3):387-401. 
doi:10.1097/SLA.0b013e3181856241

2.	 El-Badawy A, Mabrouk AR. Epidemiology of childhood burns 
in the burn unit of Ain Shams University in Cairo, Egypt. Burns. 
1998;24(8):728-732. doi:10.1016/s0305-4179(98)00097-7

3.	 Schulman CI, King DR. Pediatric fluid resuscitation after ther-
mal injury. J Craniofac Surg. 2008;19(4):910-912. doi:10.1097/
SCS.0b013e318175b566

4.	 Gonzalez R, Shanti CM. Overview of current pediatric burn 
care. Semin Pediatr Surg. 2015;24(1):47-49. doi:10.1053/j.
sempedsurg.2014.11.008

5.	 Strobel AM, Fey R. Emergency care of pediatric burns. Emerg Med 
Clin North Am. 2018;36(2):441-458. doi:10.1016/j.emc.2017.12.011

6.	 Romanowski KS, Palmieri TL. Pediatric burn resuscitation: 
past, present, and future. Burns Trauma. 2017;5:26. doi:10.1186/
s41038-017-0091-y

7.	 Barrow RE, Jeschke MG, Herndon DN. Early fluid resuscitation 
improves outcomes in severely burned children. Resuscitation. 
2000;45(2):91-96. doi:10.1016/s0300-9572(00)00175-1

8.	 Wolf SE, Rose JK, Desai MH, Mileski JP, Barrow RE, Herndon DN. 
Mortality determinants in massive pediatric burns. An analysis of 
103 children with > or = 80% TBSA burns (> or = 70% full-thick-
ness). Ann Surg. 1997;225(5):554-565; discussion 565-559. 
doi:10.1097/00000658-199705000-00012

9.	 Verma SS, Srinivasan S, Vartak AM. An epidemiological study of 
500 paediatric burn patients in Mumbai, India. Indian J Plastic 
Surg. 2007;40(2):153-157. doi:10.1055/s-0039-1699194



Amr Mabrouk et al/Burn Care and Prevention (2021) 4: 127-131 131

10.	 Yiacoumettis A, Roberts M. An analysis of burns in children. 
Burns 1977;3(4):195-201. doi:10.1016/0305-4179(77)90041-9

11.	 Smith RW, O’Neill TJ. An analysis into childhood burns. Burns Incl 
Therm Inj. 1984;11(2):117-124. doi:10.1016/0305-4179(84)90134-7

12.	 Green AR, Fairclough J, Sykes PJ. Epidemiology of burns in 
childhood. Burns Incl Therm Inj. 1984;10(5):368-371. doi:10.1016/
s0305-4179(84)80011-x

13.	 Phillips W, Mahairas E, Hunt D, Pegg SP. The epidemiolo-
gy of childhood scalds in Brisbane. Burns Incl Therm Inj. 
1986;12(5):343-350. doi:10.1016/0305-4179(86)90105-1

14.	 Nasser S, Mabrouk A, Wafa AM. Twelve years epidemiolog-
ical study of paediatric burns in Ain Shams University, Burn 
Unit, Cairo, Egypt. Burns. 2009;35(8):e8-e11. doi:10.1016/j.
burns.2009.04.011

15.	 Bradshaw C, Hawkins J, Leach M, Robins J, Vallance K, 
Verboom K. A study of childhood scalds. Burns Incl Therm Inj. 
1988;14(1):21-24. doi:10.1016/s0305-4179(98)90036-5

16.	 Rossignol AM, Locke JA, Burke JF. Paediatric burn inju-
ries in New England, USA. Burns. 1990;16(1):41-48. 
doi:10.1016/0305-4179(90)90204-a

17.	 Gupta M, Gupta OK, Goil P. Paediatric burns in Jaipur, 
India: an epidemiological study. Burns. 1992;18(1):63-67. 
doi:10.1016/0305-4179(92)90125-e

18.	 Iregbulem LM, Nnabuko BE. Epidemiology of childhood ther-
mal injuries in Enugu, Nigeria. Burns. 1993;19(3):223-226. 
doi:10.1016/0305-4179(93)90153-y

19.	 Dedovic Z, Brychta P, Koupilova I, Suchanek I. Epidemiology of 
childhood burns at the Burn Centre in Brno, Czech Republic. 
Burns. 1996;22(2):125-129. doi:10.1016/0305-4179(95)00106-9

20.	 Cronin KJ, Butler PE, McHugh M, Edwards G. A 1-year pro-
spective study of burns in an Irish paediatric burns unit. Burns. 
1996;22(3):221-224. doi:10.1016/0305-4179(95)00109-3

21.	 Cheng JC, Leung KS, Lam ZC, Leung PC. An analysis of 1704 
burn injuries in Hong Kong children. Burns. 1990;16(3):182-184. 
doi:10.1016/0305-4179(90)90035-u

22.	 Chapman JC, Sarhadi NS, Watson AC. Declining incidence of 
paediatric burns in Scotland: a review of 1114 children with 
burns treated as inpatients and outpatients in a regional centre. 
Burns. 1994;20(2):106-110. doi:10.1016/s0305-4179(06)80004-5

23.	 Elisdottir R, Ludvigsson P, Einarsson O, Thorgrimsson S, 
Haraldsson A. Paediatric burns in Iceland. Hospital admissions 
1982-1995, a populations based study. Burns. 1999;25(2):149-
151. doi:10.1016/s0305-4179(98)00149-1

24.	 Ryan CA, Shankowsky HA, Tredget EE. Profile of the paediatric 
burn patient in a Canadian burn centre. Burns. 1992;18(4):267-
272. doi:10.1016/0305-4179(92)90146-l

25.	 Morrow SE, Smith DL, Cairns BA, Howell PD, Nakayama DK, 
Peterson HD. Etiology and outcome of pediatric burns. J Pediatr 
Surg. 1996;31(3):329-333. doi:10.1016/s0022-3468(96)90732-0

26.	 Mercier C, Blond MH. Epidemiological survey of child-
hood burn injuries in France. Burns. 1996;22(1):29-34. 
doi:10.1016/0305-4179(95)00073-9

27.	 Ying SY, Ho WS. An analysis of 550 hospitalized pediatric burn 
patients in Hong Kong. J Burn Care Rehabil. 2001;22(3):228-231. 
doi:10.1097/00004630-200105000-00008

28.	 Mukerji G, Chamania S, Patidar GP, Gupta S. Epidemiology 
of paediatric burns in Indore, India. Burns. 2001;27(1):33-38. 
doi:10.1016/s0305-4179(00)00058-9

29.	 Ramakrishnan KM, Sankar J, Venkatraman J. Profile of pediat-
ric burns Indian experience in a tertiary care burn unit. Burns. 
2005;31(3):351-353. doi:10.1016/j.burns.2004.11.005


