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  Burn injuries have an impact on both the physical and psychological well-being 

of victims; they can cause deterioration of skin cells, tissues, and organs too. Burn injuries 

in Egypt represent a major problem as compared with malignancy, heart diseases, and 

road accidents. The current work aimed to study medicolegal aspects of burnt (fatal and 

non-fatal) cases admitted to the Plastic Surgery Department at Sohag University 

Hospitals over three years. A retrospective study included 564 reports and data collected 

from records from 1 January 2019 to the end of December 2021. Data collected; age, 

gender, residence, seasonal variations, diurnal variations, degree, site, percent and cause 

of burn, duration of hospital stay, fate of cases, survival duration, cause of death, place of 

occurrence, and manner of burn. The study showed that preschool children were the most 

affected age group by burn (41.2%), with males more affected than females but not 

statistically significant, burnt cases in rural areas (70.6%) more than urban (29.4%) with 

a significant difference. Most cases occurred in winter (54%) and afternoon (53.3%) with 

seasonal and diurnal statistical significance. Burn occurred more indoors (94.1%) with 

more scald cases (62.4%), and most cases were second-degree (70.6%). Cardiogenic shock 

was the most frequent cause of death in burnt cases. The study of medicolegal aspects of 

burn cases found that children under 7 years were the most affected, with most incidents 

in rural areas and during winter. Accidental scald burns were the most common, with 

males more frequently affected.  

 

Introduction  

 

A burn is damage to the skin or other 

tissues caused by direct or indirect contact 

with high temperatures, chemicals, electricity, 

radiation, or friction (Mehta and Tudor, 

2021). 

The psychological and physiological 

effects of a severe burn injury, whether from 
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exposure to harmful substances or just a lack 

of social support, may have a profound 

impact on a person's ability to function in 

their daily lives and at work. Due to the recent 

deformities, functional losses, and trauma 

experienced by patients seen in an adult burn 

clinic, in addition to the psychological 

components that go into maintaining 

compliance with the lengthy treatment and 

recovery process, the mental health of these 

patients grows a crucial factor (Pallua et al., 

2019). 

Among the top causes of disability-

adjusted life-years in poor countries, burns 

rank high (WHO, 2020). 

Burning is a frequent method of murder 

and suicide across the globe. According to 
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Yadav et al., (2019), it ranks as the fourth 

most common kind of trauma globally, behind 

interpersonal violence, vehicle accidents, and 

falls. 

Damage from burns may affect a 

person's mental and physical health. Damage 

to skin cells, tissues, and organs may also 

result from burns (Swaroop Sonone et al., 

2020) 

In Egypt, burn injuries rank high on the 

list of problems, right up there with heart 

ailments, cancer, and car accidents (Mabrouk, 

1987). 

Although burns are a common cause of 

injury all over the world, many studies focus 

on real-world health problems regarding 

patterns of burns in the Middle Eastern area 

which have not been reported yet in Upper 

Egypt (Ahmed, 2019). 

During the three-year period beginning 

on January 1
st
, 2019, and ending on December 

31, 2021, this research aimed to examine the 

medicolegal elements of burned (fatal and 

non-fatal) patients admitted to the Plastic 

Surgery Department at Sohag University 

Hospitals, as well as the severity of the burn 

condition. 

 

Subjects and methods: 

Research design: 

This paper describes burn patients 

hospitalized in the Burn Unit at Sohag 

University Hospitals using a retrospective 

cohort study. The protocol was approved by 

the Institutional Review Board and the 

Research Ethics Board of Sohag University 

(The approval number was IRB Soh-Med-22-

09-24). Confidentiality was guaranteed by 

keeping all data anonymous. 

 

 

Study population and data collection: 

The present study included 564 

reports; data collected from patient hospital 

records over three years from the first of 

January 2019 to the end of December 2021. 

 

Registered data: 

 Data collected from records: age, 

gender, residence, seasonal variations, diurnal 

variations, degree of burn, site of the burn, 

percent of the burnt area (total body surface 

area TBSA affection), cause of the burn, 

duration of hospital stay, the fate of injured 

persons, survival duration, cause of death, 

place of occurrence and manner of burn 

injuries.  

 [Infant > one year, toddlers one to 

three years, children 4-17 years, young 

adults 18-39 years, mid aged adults 40-59 

years, elderly ≥ sixty years] is the age 

range for the children and adults 

(Ebrahem et al., 2022). 

 Sex (male/female) 

 Urban or rural areas of residence 

 Seasonal variations 

(summer/winter/autumn/ spring) 

 Diurnal variations (morning/ afternoon/ 

night) 

 The severity of the burn, from first to 

fourth (Aydogdu et al., 2021).  

 Burn location (genitalia, upper and lower 

limbs, back, trunk (chest and abdomen), 

upper and lower extremities, and scalp). 

 According to Williams and Wohlgemuth 

(2013), the rule of nines is used to 

determine the percentage of total body 

surface area involved. 

 Burn source (flame, electrical, chemical or 

scald). 
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 Duration of hospital stay. 

 Fate of cases (recovery/death). 

 Survival duration. 

 Mechanism of death (cardiogenic shock, 

septic shock, respiratory complications, 

neurogenic shock, electrolyte disturbance, 

multi organ failure). 

 Place of occurrence (indoors/ outdoors). 

 Mode of burn injuries (accidental/ 

suicidal/ homicidal). 

 

Inclusion criteria: 

From the beginning of 2019 through 

the end of 2021, all burn patients treated at 

the Burn Unit at Sohag University Hospitals, 

such as: 

 All age groups 

 Recent burn cases 

 All degrees of burn 

Exclusion criteria: old burn cases are 

excluded. 

 

Statistical analysis of data 

 

A version 26 of the Statistical Package 

for the Social Sciences (SPSS) for Windows 

was used to tabulate and analyze the data that 

was obtained. We employed descriptive 

statistics, which were expressed as numbers 

and percentages. The post hoc Chi-square test 

(χ2) was run when the comparison between 

the three years was significant to show 

pairwise comparison between the years. 

According to Elliott and Woodward (2007), a 

p-value less than 0.05 is deemed statistically 

significant. 

 Prior to automated data input, the 

acquired data was double-checked and coded. 

With the help of SPSS version 26, the 

gathered data was statistically evaluated and 

presented in graphical and tabular formats. 

We used the Kolmogorov-Smirnov test to 

make sure the data was normal. For nominal 

data, the Chi-square test was used. First 

Kruskal-Wallis was applied, then Mann-

Whitney for pairwise comparisons. The 

Mann-Whitney U test is used for numerical 

data that is not parametric. Applying 

Spearman correlation to non-parametric data 

allows one to see correlation. Degree of burn, 

age, and percentage of burn were assessed as 

predictors of death using the receiver-

operating characteristics (ROC) curve. 

Accuracy, sensitivity, and specificity rates 

were computed. 

 

Results 

 

Figure (1) shows the percentage of 

burn cases over the three years. The results in 

2020 showed an increased number of burnt 

cases, with a percentage of 47.2%, while in 

2019, it was 22.5%.  
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Fig. (1): Pie chart showing the frequency of burn cases in the different 3 years 

 

Table (1) shows that the most affected 

group was < 7 years (Preschool) with 64.7% 

of cases in 2021, and 41.2% overall across the 

three years. This is statistically significant (P 

< 0.001). 

Other age groups had fewer cases, 

with teenagers (15-25 years) representing 

22.1% and adults (25-40 years) representing 

15.3% overall across the three years. 

Males were consistently more affected 

than females, making up 63.3% of total cases, 

although this difference was not statistically 

significant (P = 0.2). 

Rural areas exhibited more burn cases 

(70.6%) than urban areas (29.4%) overall, 

with a significant difference between the two 

groups (P = 0.008). 

Table (1): Age, sex, residence of burned cases in years 2019, 2020, 2021 

Parameters (2019) (2020) (2021) Total P value 

Age groups n=126 % n=265 % n=170 % n=561 %  

<7 years (Preschool) 43 34.1% 78 29.4% 110 64.7% 231 41.2% P<0.001* 

P1= 0.7 

P2<0.001* 

P3<0.001* 

7-15 years (school) 21 16.7% 38 14.3% 14 8.2% 73 13% 

15-25 years 

(teenager) 
23 24.6% 71 26.8% 22 12.9% 124 22.1% 

25-40 years (adult) 21 16.7% 49 18.5% 16 9.4% 86 15.3% 

> 40 years (elder) 10 7.9% 29 10.9% 8 4.7% 47 8.4% 

Sex n=126 % n=265 % n=170 % n=561 %  

Male 77 61.1% 162 61.1% 116 68.2% 355 63.3% P=0.2 P1=0.9 

P2=0.2 P3=0.1 Female 49 38.9% 103 38.9% 54 31.8% 206 36.7% 

Residence n=126 % n=265 % n=170 % n=561 %  

Urban 36 28.6% 93 35.1% 36 21.2% 165 29.4% P=0.008* P1=0.2   

P2=0.1   

P3=0.002* 

Rural 
90 71.4% 172 64.9% 134 87.8% 396 70.6% 

Pearson‟s chi-square test *P < 0.05 (significant), P1 between 2019 and 2020, P2 between 2019 and 2021, P3 between 

2020 and 2021 n = number, %= Percentage      



 

 

Ali et al. 

Mansoura J. Forens. Med. Clin. Toxicol., Vol. 33, No. 1, Jan. 2025 

 

79 

Table (2) shows that the majority of 

burn incidents occurred in winter (54% 

overall). Summer followed with 34.8% of 

cases. Seasonal variation was statistically 

significant (P < 0.001). 

Most cases occurred in the afternoon 

(53.3%), with the night period showing a rise 

in 2021 (47.1%). The overall diurnal pattern 

was statistically significant (P < 0.001). 

Most cases were accidental (93.6%), 

with a significant difference between 

accidental, homicidal, and suicidal cases.   

Most burns occurred indoors (94.1% 

overall), with a highly significant difference 

between indoor and outdoor incidents (P < 

0.001). 

Scald burns were the most common 

(62.4% overall), followed by flame burns 

(32.1%). There was a statistically significant 

difference in the type of burns (P = 0.025). 

Most cases showed second-degree 

burns (70.6%), with a significant difference 

between the years (P = 0.02). 

The overall recovery rate was 91.6%, 

significantly different across the years (P = 

0.003). 

Table (2): Circumstance of burn, diurnal and seasonal variation distribution of burned cases in 

years 2019, 2020, 2021. 

Parameters 
(2019) (2020) (2021) Total 

P value 
n=126 % n=265 % n=170 % n=561 % 

Seasonal variation          
Autumn 2 1.6% 17 6.4% 0 0% 19 3.4% P<0.001* 

P1=0.1 
P2<0.001* 
P3<0.001* 

Spring 11 8.7% 22 8.3% 11 6.5% 44 7.8% 
Summer 31 24.6% 78 29.4% 86 50.6% 195 34.8% 
Winter 82 65.1% 148 55.8% 73 42.9% 303 54% 

Diurnal variation          
Afternoon 73 57.9% 160 60.4% 66 38.8% 299 53.3% P<0.001* P1=0.7  

P2=0.001*  
P3<0.001* 

Morning 20 15.9% 34 12.8 24 14.1% 78 13.9% 
Night 33 26.2% 71 26.8% 80 47.1% 184 32.8% 

Mode of burn          
Accidental 125 99.2% 240 90.6% 160 94.1% 525 93.6% P=0.028* 

P1=0.005*  
P2=0.06    P3=0.4 

Homicidal 0 0% 13 4.9% 5 2.9% 18 3.2% 
Suicidal 1 0.8% 12 4.5% 5 2.9% 18 3.2% 

Place of occurrence          
Indoors 125 99.2% 237 89.4% 166 97.6% 528 94.1% P<0.001*P1=0.001* 

P2=0.3  P3=0.001* Outdoors 1 0.8% 28 10.6% 4 2.4% 33 5.9% 
Type of burn          

Chemical 1 0.8% 1 0.4% 2 1.2% 4 0.7% P=0.025* 
P1=0.006* 
P2=0.039 
P3=0.5 

Electric 3 2.4% 13 4.9% 11 6.5% 27 4.8% 
Flame 27 21.4% 98 37% 55 32.4% 180 32.1% 
Scald 95 75.4% 153 57.7% 102 60% 350 62.4% 

Degree of burn          
2

nd
 102 81% 173 65.3% 121 71.2% 396 70.6% P=0.02* 

P1=0.006*   P2=0.07 
P3=0.2 

3
rd

 22 17.5% 86 32.5% 48 28.2% 156 27.8% 
4

th
  2 1.6% 6 2.3% 1 0.6% 9 1.6% 

Survival outcome          
Recovered 123 97.6% 244 92.1% 147 86.5% 514 91.6% P=0.003* P1=0.03* 

P2=0.001*     P3=0.06 Died 3 2.4% 21 7.9% 23 13.5% 47 8.4% 

Pearson‟s chi-square test *P < 0.05 (significant) P1 between 2019 and 2020 

P2 2019 and 2021  P3 between 2020 and 2021  n = number, %= Percentage      
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The data provided on the duration of 

stay (days) and (%) across the years reveals 

some interesting trends (Table 3 and Figure 

3). For the duration of stay, the median value 

remained consistent, with 7 days reported for 

2019 and 2020, and 6 days for 2021. The 

interquartile ranges (IQR) were similar, and 

the overall range of hospital stay expanded 

over the years, from 1-70 days in 2019 to 1-

330 days by 2021. Despite this widening 

range, there was no statistically significant 

difference in the median duration of stay 

across the years, as indicated by the P-values 

(P = 0.5). This suggests that while some 

patients experienced extended stays, the 

typical length of stay for most patients did not 

change dramatically over time. 

In contrast, the percentage of burnt 

areas showed notable variation across the 

years. The median burn percentage increased 

from 15% in 2019 to 18% in 2020, before 

slightly decreasing to 16% in 2021. The 

ranges also grew, with a minimum burn 

percentage of 0.5% in 2021 and a maximum 

of 99%. The P-values reflect statistically 

significant differences between years, 

particularly between 2019 and 2020 (P = 

0.02), 2020 and 2021 (P = 0.007), and 2019 

and 2021 (P = 0.049). Despite this, the overall 

comparison across all years did not yield a 

significant difference (P = 0.7). This indicates 

that while the percentage of burns fluctuated 

year by year when taken as a whole, these 

changes were not significant across the entire 

study period. 

Table (3): Duration of hospital stay and percentage of burnt area comparisons 2019, 2020 and 

2021. 

Parameters 
2019 

n=126 

2020 

n=265 

2021 

n=170 
Total 

P 

value 
P1 P2 P3 

Duration 

of stay 

(days) 

Median (IQ) 

Range 

7(2-12.25) 

1-70 

7(3-13) 

1-210 

6(3-13.25) 

1-330 

7(3-13) 

1-330 
0.5 0.2 0.6 0.5 

Percentage 

of burnt 

area (%) 

Median (IQ) 

Range 

15(8-22) 

1-90 

18(11-26) 

1-99 

16(10-26.5) 

0.5-98 

16(10-25) 

0.5-99 
0.02* 0.007* 0.049* 0.7 

*P < 0.05 (significant) IQ=interquartile, P compares the 3 years by the Kruskal-Wallis test 

P1 between 2019 and 2020     P2 2019 and 2021    P3 between 2020 and 2021 by Mann-Whitney test       

 

Table (4) presents data on the 

mechanism of death across the years 2019, 

2020, and 2021, with a total of 47 deaths 

during this period. The most frequent 

mechanism of death over the three years was 

cardiogenic shock, accounting for 36.2% of 

all deaths. In 2019, it was the sole cause of 

death, contributing to 100% of the cases for 

that year. In subsequent years, its proportion 

decreased, but it remained a significant cause 

of mortality, representing 23.8% of deaths in 

2020 and 39.1% in 2021. This difference in 

distribution is statistically significant, with a 

P-value of 0.02. 

Other causes of death also varied 

across the years. Respiratory failure 

accounted for 19.1% of deaths overall, 

peaking in 2020 at 28.6%. Electrolyte 

disturbance caused 19.1% of deaths overall 

similar to respiratory failure. Multiorgan 

failure, which was not reported in 2019 or 

2020, emerged in 2021, contributing to 17.4% 

of deaths, and infections and septic shock 

became a significant cause in 2021, 

representing 26.1% of deaths that year. 

While neurogenic shock accounted for 

only one death (2.1%) during the study 

period, the overall trends indicate a shift in 
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the causes of death from predominantly 

cardiogenic shock in 2019 to a more diverse 

range of causes by 2021. This change reflects 

a broader pattern of evolving complications, 

with infections and multiorgan failure 

becoming more prominent in later years. 

Table (4): Mechanism of death in 47 burned cases in 2019, 2020 and 2021. 

Mechanism of death 2019 2020 2021 Total P value 

Cardiogenic shock  n % 3 (100%) 5 (23.8%) 9 (39.15) 17 (36.2%) 

0.01* 

Respiratory failure n % 0 (0%) 6 (28.6%) 3(13%) 9(19.1%) 

Multiorgan failure n % 0 (0%) 0 (0%) 4 (17.4%) 4 (8.5%) 

Electrolyte disturbance n % 0 (0%) 8(38.1%) 1(4.3%) 9(19.1%) 

Neurogenic shock n % 0 (0%) 1(4.8%) 0(0%) 1(2.1%) 

Infections and septic shock n % 0 (0%) 1(4.8%) 6 (26.1%) 7(14.9%) 

Total n % 3 (100%) 21 (100%) 23(100%) 47(100%) 

*<0.05 is significant by chi-square test, n= number 

The analysis of the variables 

(percentage of burnt area, degree of burn, and 

age) shown in Table (5) and Figure (4), 

revealed varying levels of predictive power 

for outcomes (The percentage of burn of more 

than 29% had an excellent predictive value of 

mortality about 95% with sensitivity 87% and 

specificity 86%), it can reliably identify both 

positive and negative outcomes, achieving an 

overall predictive power of 95%. This makes 

the percentage of burn the most reliable 

predictor. 

Table (5) also evaluated the degree of 

burn, with a cut-off point of >2, showed 

moderate predictive power, with an AUC of 

0.753 and a confidence interval of 0.67 to 

0.82. Its sensitivity was 74.5% and specificity 

was 74.8%, giving it a balanced ability to 

predict outcomes. The overall accuracy rate 

was 75.3%, indicating that while it is not as 

strong as the percentage of burn, it was a 

fairly reliable predictor. 

Age, with a cut-off point of >29.5 

years, had the weakest predictive power, with 

an AUC of 0.62 and a confidence interval of 

0.52 to 0.7. Its sensitivity was relatively low 

at 42.6%, but its specificity was higher at 

83%, meaning it was better at correctly 

identifying negative outcomes. However, the 

overall accuracy rate of 62% made age a less 

reliable predictor compared to the percentage 

and degree of burn. 

In summary, the percentage of burnt 

body area is the most accurate predictor of 

outcomes, followed by the degree of burn, 

while age shows lower predictive reliability. 

Figure (2) shows the relation between 

the degree of burn and hospital stay in which 

third-degree burn represented more 

prolongation of hospital stay. 

Table (5): Receiver operative characteristic curve of age, degree of burn, and percentage of the 

burnt area as a predictor of mortality 

Variable 
Best Cut 

off point 
95% CI AUC P-value 

Sensitivity 

(%) 

Specificity 

(%) 

Accuracy 

rate 

Percentage of 

burnt area 
>29% 0.92-0.97 0.951 <0.001* 87.2% 86.6% 95% 

Degree of burn >2.5 0.67-0.82 0.753 <0.001* 74.5% 74.8% 75.3% 

Age (years) >29.5 0.52-0.7 0.62 0.007* 42.6% 83% 62% 

AUC (Area under the curve), CI: confidence interval *P value <0.05 is considered significant 
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Fig. (2): Spearman 

correlation between degree of 

burn and hospital stay 

 

Fig. (3): Spearman 

correlation graph between 

percentage of burn and 

duration of hospital stay 

 

Fig. (4): ROC curve of 

percentage of burnt area and 

degree of burn and age as 

predictor of mortality 
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Discussion: 

 

A burn is defined as acute damage to 

the skin or other tissues, usually caused by 

heat, chemicals, electricity, or radiation. Burn 

injuries are a frequent type of trauma that 

leads to high rates of morbidity and mortality 

(Chithrani et al., 2020). 

Among the most costly forms of 

trauma, burns need lengthy hospital stays, 

extensive rehabilitation, and costly wound 

and scar treatment. One of the leading causes 

of injury-related mortality and morbidity 

worldwide is burn injuries. There are 

physical, mental, and social impacts on burn 

victims (Sarma et al., 2022). 

Burns are also of medicolegal 

significance, as they can result from domestic 

or workplace accidents, as well as abuse or 

neglect, particularly involving children and 

the elderly. Globally, burns represent a major 

public health challenge, with an estimated 

265,000 deaths annually (Das et al., 2023). 

In addition, burns are commonly used 

as methods of suicide and homicide 

worldwide. After road traffic accidents, falls, 

and interpersonal violence, burns rank as the 

fourth most common cause of trauma. Burn 

injuries not only affect the physical health of 

victims but also take a toll on their 

psychological well-being. Burns can severely 

damage skin cells, tissues, and even internal 

organs (Simonit et al., 2024). 

This three-year research set out to 

examine the medical and legal considerations 

surrounding the admission of burn patients 

(both fatal and nonfatal) to the Burn Unit at 

Sohag University Hospitals, as well as the 

scope of the burn issue. 

In the present study it was found that 

children under 7 years were the most affected 

by burns, making up 64.7% of cases in 2021 

and 41.2% overall. Other age groups, 

including teenagers and adults, are less 

impacted, this is in agree with the study of 

Ebrahem et al. (2022) who found that most 

burnt patients were among the age groups of 

toddlers (1-3 years) with a percentage of 

(34.2%) and children (4-17 years) with a 

percentage of (26%). Males account for 

63.3% of cases, though this is not statistically 

significant, this is consistent with Ebrahem et 

al. (2022) whose study showed that there was 

an increase in the percentage of number of 

burned male victims which represented 

(68.9%) than female patients which 

represented (31.1%), also there was a 

significant increase of burnt cases in rural 

areas with a percentage of 64.9% like that 

found in the present study in which burns 

were more prevalent in rural areas (70.6%) 

versus urban areas (29.4%), with a significant 

difference.  Most incidents occur in winter 

(54%) and during the afternoon (53.3%), 

showing significant seasonal and diurnal 

trends, these results were consistent with 

Kandeel et al. (2019) who showed that 

seasonal variation was noticed as regards rate 

of burn occurrence, as the largest percentage 

was in winter (33.7%), followed by spring 

(31%), summer (26.5%) while autumn has 

lower rates (8.8%). A higher rate of burn 

occurrence in winter season may be due to the 

need for using heating devices, burning wood 

and warm water for domestic purposes. 

 Accidental burns represent 93.6% of 

cases, reflecting significant year-to-year 

variation. The majority occur indoors 

(94.1%), with significant differences between 

indoor and outdoor incidents, Ebrahem et al. 

(2022) when came to the location of burn 

injuries found that the majority (92.7 %) 

occurred at home as that found in the present 

work. 

As regard the cause of burn in the 

present study, scald burns were the most 
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common (62.4%), followed by flame burns 

(32.1%), electric burns (4.8%) while electric 

burn was the least (0.7 %), with significant 

differences in causes, similar to the results of 

the present study Ebrahem et al. (2022) stated 

that scald was the most frequent cause of burn 

injuries (50.5%) , followed by flame (42.2%), 

electrical damage (7.1%), and chemical injury 

(0.1%).  

Most burns are second-degree 

(70.6%), with significant variation across 

years, and the overall recovery rate is 91.6%, 

this nearly to that found by Ebrahem et al. 

(2022) most burn injuries were of second 

degree with a percentage of 39.7 %. 

The data on hospital duration of stay 

and percentage of burn over the years show 

distinct trends. The median duration of stay 

remained stable at 7 days for 2019 and 2020, 

and 6 days for 2021, despite the overall range 

expanding from 1-70 days in 2019 to 1-330 

days in 2021. There was no statistically 

significant difference in the median stay 

across the years, suggesting that most patients 

experienced similar lengths of stay overtime. 

In contrast, the percentage of burn varied 

more notably. The median burn percentage 

increased from 15% in 2019 to 18% in 2020, 

then slightly decreased to 16% in 2021. The 

burn range also widened, from 0.5% to 99% 

by 2021. Statistically significant differences 

were observed between specific years, 

particularly between 2019 and 2020, 2020 and 

2021, and 2019 and 2021. However, the 

overall difference across all years was not 

significant, indicating that while yearly 

fluctuations were notable, the overall trend 

remained consistent. 

These go in the same line with 

Vidhate et al. (2017) who found that 42.1% of 

all patients required a hospital stay of two to 

seven days. All patients included in the 

research had an average duration of stay of 

seven days. Although electrolyte disturbance 

(8.5%), respiratory tract problems (12%), 

shock (36%), sepsis (16%), and shock (34%) 

were the leading causes of death among burn 

patients, 84% of burn cases were successfully 

treated. 

Peranantham et al. (2014) reported 

that the length of hospital stay was 

significantly correlated positively with the 

degree of burn, with a fourth-degree burn 

requiring a longer stay. This makes sense 

given that they require longer-term medical 

care.  

The causes of death from 2019 to 

2021, with 47 total deaths recorded. The 

leading cause of death throughout the period 

was cardiogenic shock and circulatory failure, 

accounting for 36.2% of deaths. In 2019, this 

was the sole cause, responsible for 100% of 

deaths, though its proportion decreased in 

later years to 23.8% in 2020 and 39.1% in 

2021, a statistically significant shift. Other 

causes varied over time. Cardio-respiratory 

failure represented 19.1% of deaths, peaking 

at 28.6% in 2020. Multiorgan failure, absent 

in 2019 and 2020, appeared in 2021, 

accounting for 17.4% of deaths. Cardiogenic 

shock with electrolyte disturbance was noted 

only in 2020, contributing to 19% of deaths, 

while electrolyte disturbance alone accounted 

for 10.6% overall. Infections and septic shock 

became significant in 2021, causing 26.1% 

deaths. Neurogenic shock caused only one 

death (2.1%) over the three years. 

Hasan et al. (2019) stated that sepsis 

was the leading cause of death, responsible 

for 50% of the cases. Multi-organ failure 

followed, contributing to 25% of the deaths. 

Less frequent causes included respiratory 

failure (15%), shock (8%), and brain death, 

which accounted for 2% of the fatalities. 

The most common bacteria recovered 

from septic patients was Pseudomonas, 

according to Krishnan et al. (2013), who 

found that multi-organ failure due to sepsis 
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was the leading cause of mortality. Obtaining 

post-mortem reports was a major hassle, and 

the results of the coroners' investigations 

didn't match up with the clinical cause of 

death. 

According to research by Kandeel et 

al. (2019), the length of time someone 

survives varies significantly depending on the 

reason they died. Although all septicemia 

patients died after more than three days, 52 

percent of respiratory failure deaths occurred 

between three to seven days, and 77.8 percent 

of shock deaths occurred in less than three 

days. Because skin is the body's first line of 

defense against infectious diseases, and burns 

compromise its integrity. Sepsis is more likely 

to occur when systemic inflammation and 

immunosuppression caused by burns occur 

together. 

The analysis of predictive variables 

for outcomes shows that the percentage of 

burn is the most reliable indicator, with a cut-

off of >29%, an AUC of 0.951, and an 

accuracy rate of 95%. It demonstrates high 

sensitivity (87.2%) and specificity (86.6%), 

making it the strongest predictor. The degree 

of burn has moderate predictive power, with a 

cut-off of >2.5, an AUC of 0.753, and an 

accuracy rate of 75.3%. It offers balanced 

sensitivity and specificity (both around 

74.5%). Age, with a cut-off of >29.5 years, 

has the weakest predictive power, with an 

AUC of 0.62, low sensitivity (42.6%), and a 

lower accuracy rate of 62%, making it the 

least reliable predictor. Overall, the 

percentage of burn is the best predictor, 

followed by the degree of burn, while age is 

less dependable. 

Halgas et al. (2018) discovered that 

the APACHE II score, age, and total body 

surface area (TBSA) burnt were substantial, 

independent risk factors for patient death. The 

most accurate model for predicting burn 

mortality was FLAMES, which includes 

Fatality by Longevity, APACHE II score, 

Measured Extent of burn, and Sex. It even 

outperformed the model created especially for 

this research group. The updated Baux score, 

a simpler model, was also proven to be 

reliable in predicting burn mortality and is 

regarded as being therapeutically helpful. 

Zavlin et al. (2018) showed that of the 

burn patients who did not survive, 3.3% died, 

and more than half (52%) of those fatalities 

happened in the first seven days following 

admission, diabetes, inhalation injuries, 

diabetes, lack of insurance, and the 

requirement for surgical operations were the 

biggest independent risk factors for death. 

The total body surface area burnt and age 

were revealed to be statistically significant 

continuous risk factors for death, although 

overall comorbidities were not. 

In conclusion: The study of 

medicolegal aspects of burn cases found that 

children under 7 years were the most affected, 

with most incidents occurring in rural areas 

and during winter. Accidental scald burns 

were the most common, with males more 

frequently affected. These results emphasize 

the need for improved burn care, preventive 

measures, and better medicolegal 

documentation. 

 

Recommendations: 

1- Increase the awareness of population 

about the gravity of burn and how to 

avoid its occurrence by using more 

advertising in television and social 

media. 

2- Awareness about the importance of 

rapid moving to hospital after burn for 

rapid management and avoidance of 

disfigurement and complications. 
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3- Children need more observations by 

caregivers as they are more vulnerable 

to burn and its complications. 

 

Acknowledge: 

We acknowledged the support of 

Sohag University Hospital for facilitating data 

collection to complete research successfully. 

The corresponding author is happy to have 

collaboration research with the Department of 

Plastic Surgery, Faculty of Medicine, Sohag 

University, Egypt. 

 

Financial Support: Self 

 

Conflicts of interest: The authors declare no 

conflicts of interest. 

 

References: 

 

Ahmed, M. (2019). “Patterns of Burns among 

children up to five years old”. Journal 

of Medical and Pharmaceutical 

Sciences, 2(3), pp. 98-109. 

Aydogdu, H., Kirci, G., Askay, M., et al. 

(2021). “Medicolegal evaluation of 

cases with burn trauma: accident or 

physical abuse”. Burn, 47(4), pp. 888-

893. 

Chithrani, W. and Ruwanpura, P. (2020). 
“A study on characteristics of burn 

patients who were admitted to a 

tertiary care hospital in the Southern 

Province of Sri Lanka”.  Medicolegal 

Journal of Sri Lanka, 8 (1), pp. 8-14. 

 Das, P., Babu, K., and Kumar, S. (2023). 
“A study on medico legal aspects of 

female burn victims brought for 

autopsy at Darbhanga Medical 

College, Laheriasarai, Darbhanga, 

BIHAR”. Int. J. Acad. Med. Pharm., 

5(3), pp. 114-116. 

Ebrahem, N., Shaltout, E. and Ali, W. 

(2022). „Study of medicolegal aspects 

of burnt cases admitted to burn unit, 

Assiut University hospitals: retro-

spective study‟. Zagazig Journal of 

Forensic Medicine, 20(1), pp. 82-98. 

doi: 10.21608/zjfm.2021.86904.1085 

Elliott, A. and Woodward, W. (2007). 
“SPSS (Statistical package of the 

social sciences, SAGE publications. 

California, London and New Delhi, 

printed in USA”. 

Halgas, B., Bay, C. and Foster, K. (2018). 
“A comparison of injury scoring 

systems in predicting burn 

mortality.” Annals of Burns and Fire 

Disasters, 31(2), pp. 89. 

Hasan, D., Eriby, D. and Hammoodi, S. 

(2019). “Causes of mortality in burns, 

prospective study”. International 

Journal of Surgery Science, 3(3), pp. 

261-264. 

Kandeel, F. (2019). “A study of some 

medico-legal aspects of fatal burn 

cases”. Ain Shams J. of Forensic 

Medicine and Clinical Toxicology, 

32(1), pp. 57-64. 

Krishnan, P., Frew, Q., Green, A., et al. 

(2013). “Cause of death and 

correlation with autopsy findings in 

burns patients”. Burns, 39(4), pp. 583-

588. 

Mabrouk, R. (1987). “Burn injuries in Egypt 

incidence and management”. Annuals 

of the M. B.C. 1(1): pp. 21. 

Mehta, M and Tudor, G.J. (2021). 

“Parkland Formula” Statpearls 

Publishing; 

https://www.ncbi.nlm.nih.gov/books/

NBK537190/  

https://www.ncbi.nlm.nih.gov/books/NBK537190/
https://www.ncbi.nlm.nih.gov/books/NBK537190/


 

 

Ali et al. 

Mansoura J. Forens. Med. Clin. Toxicol., Vol. 33, No. 1, Jan. 2025 

 

87 

Pallua, N., Kunsebeck, H. and Noah, E. 

(2019). “Psycho-social adjustment 

five years after burn injury”. Burns 

2016; 29: pp. 143-152. 

Peranantham, S., Manigandan, G. and 

Shanmugam, K. (2014). “Forensic 

approach to a case of death due to 

burn injury: a case report”. Int. J. Res. 

Med. Sci., 2(3), pp. 1214-1216. 

Sarma, B. (2022). “Changing concept in 

burns management - An analytical 

study of epidemiology, morbidity, 

mortality and treatment in a period of 

forty years in the Indian state of 

Assam”. Medical Research 

Archives, 10 (4).  

https://esmed.org/MRA/mra/article/vie

w/2759/193546092  

Simonit,  F., Da Broi, U., Giudici, F., et al. 

(2024). “Autopsy findings in fire 

deaths in relation to manner of death: 

Analysis of autopsy records in Friuli, 

Italy (1993–2020).” Legal Medicine, 

67, pp. 102372. 

Swaroop, S., Mayuri, K. and Kumar, A. 

(2020). “Burn injuries and its 

medicolegal importance in Indian 

scenario”.  International Medicolegal 

Perorter Journal, 3 (2).  

https://www.researchgate.net/publicati

on/343962598  

Vidhate, S. and Pathak, H. (2017).”  A 

study of medico-legal aspects of death 

due to burns at a tertiary care center in 

Mumbai, India.” Egyptian Journal of 

Forensic Sciences, 7, pp. 1-5. 

Williams, R. and Wohlgemuth, S. (2013). 
“Does the "rule of nines" apply to 

morbidly obese burn victims?” J. Burn 

Care Res., 34(4), pp. 447-452.  

World Health Organization (WHO) (2020).  

“Burns, Available from: https: 

//www.who.int/en/newsrom/factsheets

/detail/burns//content (accessed Dec 

14 2021). 

Yadav, P., Choudhury, R., Verma, A. and 

Singh, R. (2019). “Correlation of 

histopathological changes with the 

manner of death in fatal burns in a 

tertiary care hospital in Northern 

India”. Medico Legal Update, 19(2): 

pp. 170-174. 

Zavlin, D., Chegireddy, V., Boukovalas, S., 

et al. (2018). “Multi-institutional 

analysis of independent predictors for 

burn mortality in the United 

States”. Burns & Trauma, (22), pp. 6-

24. 

 

 

 

 

 

 

 

 

https://esmed.org/MRA/mra/article/view/2759/193546092
https://esmed.org/MRA/mra/article/view/2759/193546092
https://ijop.net/index.php/mlu/index


 

 

Ali et al. 

Mansoura J. Forens. Med. Clin. Toxicol., Vol. 33, No. 1, Jan. 2025 

 

88 

 دساسخ انجىاَت انطجيخ انششػيخ نحبلاد انحشوق )انًًيزخ وانغيش يًيزخ( انًمجىنخ ثمسى 

: دساسخ ثأصش سجؼيجشاحخ انزجًيم ثًسزشفيبد جبيؼخ سىهبط  

 

وفبء ػجذ انغفبس ػهي
1

, َهً ػضًبٌ ػجذ انكشيى محمد
2

, شُىدح جًيم فبيز
2

, أسًبء محمد خهف أحًذ
1  

  
 

1 
قسن الطب الشرعي والسووم الإكلينيكية، كلية الطب البشري، جاهعة سوهاج، هصر  

2 
قسن جراحة التجويل، كلية الطب البشري، جاهعة سوهاج، هصر  

 

نهب رأصيش كجيش ػهً انصحخ انجسذيخ وانُفسيخ نهضحيخ؛ يًكٍ أٌ يسجت رذهىس في خلايب  إصبثبد انحشوق

انجهذ والأَسجخ والأػضبء أيضًب. حيش رًضم إصبثبد انحشوق في يصش يشكهخ كجيشح يمبسَخ ثبلأوساو انخجيضخ 

  وأيشاض انمهت وحىادس انطشق. 

نحبلاد انحشوق )انًًيزخ وغيش انًًيزخ( انزي يزى  يهذف انؼًم انحبني إنً دساسخ انجىاَت انطجيخ انششػيخ 

 إدخبنهب إنً لسى جشاحخ انزجًيم ثًسزشفيبد جبيؼخ سىهبط ػهً يذي صلاس سُىاد.

إنً َهبيخ  2112يُبيش  1رمشيشًا، ورى جًغ انجيبَبد يٍ انسجلاد يٍ  564شًهذ دساسخ ثأصش سجؼي 

. رى جًغ انجيبَبد؛ انؼًش، انجُس، يكبٌ الإلبيخ، انزغيشاد انًىسًيخ، الاخزلافبد انيىييخ، 2121ديسًجش 

ش انحبلاد، يذح انجمبء، سجت انذسجخ، انًىلغ، انُسجخ انًئىيخ وسجت انحشق، يذح الإلبيخ في انًسزشفً، يصي

 انىفبح، يكبٌ حذوس انحشق، وطشيمخ انحشق.

 أظهشد انذساسخ أٌ الأطفبل في يشحهخ يب لجم انًذسسخ هى انفئخ انؼًشيخ الأكضش رأصشاً ثبنحشوق  

، وكبٌ انزكىس أكضش رأصشاً يٍ الإَبس، ونكٍ نيسذ راد دلانخ إحصبئيخ، وكبَذ حبلاد انحشوق في (41.2)%

( يغ اخزلاف كجيش. حذصذ غبنجيخ انحبلاد في 22.4( أكضش يٍ انًُبطك انحضشيخ )%71.6طك انشيفيخ )%انًُب

( يغ وجىد دلانخ إحصبئيخ يىسًيخ وَهبسيخ، ولذ حذصذ يؼظى انحبلاد 53.3( وثؼذ انظهش )%54انشزبء )%

ت انحبلاد يٍ انذسجخ ( , وكبَذ أغه62.4( ويؼظى انحبلاد كبَذ يٍ انُىع انسهمي )%24.1داخم انًُزل )%

 ولذ وجذ أٌ انصذيخ انمهجيخ يٍ الأسجبة الأكضش شيىػبً نهىفبح في حبلاد انحشوق.   (%70.6)انضبَيخ

سُىاد هى الأكضش رضشسا، وكبَذ يؼظى انحىادس في انًُبطك انشيفيخ وخلال  7أٌ الأطفبل دوٌ سٍ   

 ب، وكبَذ إصبثخ انزكىس أكضش شيىػًب.فصم انشزبء. وكبَذ انحشوق انسهميخ انؼبسضخ هي الأكضش شيىػً 
 


