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ABSTRACT
Burn injuries in mass casualty incidents (MCIs) pose particular difficulties. Expert knowledge, specialized abil-
ities, and prompt access to technical resources are all advantageous for burn management. There is a clear 
need to improve burn care competency, given the prevalence of burn MCIs worldwide and the considerable 
variations in current burn treatment practices. This study aimed to evaluate the approaches to burn man-
agement in the emergency department (ED). This was an updated systematic review that addressed research 
conducted between 2012 and 2023 regarding burn management strategies in emergency rooms. Studies 
were examined using the PubMed, Cochrane, Web of Science, and Google Scholar databases. The terms were 
employed in different combinations and included “approaches, guidelines, burn, management, emergency, 
and department.” Furthermore, a review of original literature was conducted about methods to burn care in 
the ED. Publications in full text were used as the inclusion criterion. Out of the 85 articles that were acquired, 
only 9 were deemed suitable for inclusion. Every study was a retrospective study. Approximately 1,135,990 
burn patients were included in the research population; 622 of these patients were children (0-15 years old) 
who had acute burns and were hospitalized within 24 hours of the injury. Burn patients require substantial 
continuous medical and psychological care. Approaches to burn management included first aid, immediate 
hospital management, fluid resuscitation, escharotomy, analgesia, surgery, and rehabilitation.

Introduction
Mass casualty occurrences [mass casualty incidents 
(MCIs)] resulting in burn injuries provide unique 
challenges [1]. At least 200,000 deaths are attributed 
to burn injuries each year, making them a major global 
public health problem in terms of morbidity, mortality, 
and disability [2]. Nonfatal burns are one of the leading 
causes of disability-adjusted life years loss in low- and 
middle-income nations [3]. Most people agreed that 
burn injuries are among the most excruciating ailments 
someone can have. In addition to the agony caused by the 
burn, treating a burn injury involves difficult procedures 
such as surgery, debridement, ongoing wound care, and 
physical and occupational therapy. Particularly complex, 
burn pain has several facets and often evolves due to the 
patient undergoing numerous operations and treatments 
that involve manipulating their excruciating burn sites 
[4].

Thermal or conventional burns are caused by the 
temperature gradient and duration of application to the 
skin. The bigger the temperature gradient and the longer 
this is applied, the greater the burn intensity or burn over 
a broader surface area. This type of burn is caused by 
exposure to steam, hot liquids, hot objects, and flames, 

the last two of which are sometimes referred to as scalds 
[5]. Chemical burns can also happen in an industrial 
environment when a material might accidentally leak 
and damage any body area because acid burns produce 
a coagulative necrosis rather than an alkali burn’s 
liquefactive necrosis, which tends to penetrate deeper 
and damage more tissue, acid burns are typically less 
severe than alkali burns [6].

High voltages typically cause electrical burns, which 
might or might not have any apparent injuries. Since 
the energy would follow the path of least resistance to 
Earth, it might do significant injury as it passes through 
the body [7].

Exposure to ionizing or electromagnetic radiation can 
result in radiation burns. The most prevalent example of 
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the form is “sunburn,” which is often superficial while 
being widely distributed. Although they are less common, 
ionizing radiation burns can still harm those working in 
the nuclear sector and patients repeatedly or continuously 
exposed to therapeutic radiation for medical purposes [7].

The management of burn injuries necessitates specialized 
knowledge, expertise, and prompt access to technical 
resources. Inadequate early decision-making in patient 
management and delayed (on-scene) patient treatment 
can have a substantial influence on medical institutions’ 
capacity to offer high-quality burn care as well as patient 
outcomes [8]. Multiple burn injury patients in MCIs have 
illustrated the heavy burden on local healthcare facilities 
and medical staff and the high rates of morbidity and 
mortality that follow. The need to improve burn care 
capability is obvious, given the prevalence of burn MCIs 
worldwide and the significant regional variations in 
current burn care capacity [9].

Several studies addressed the insufficiency of burn pain 
therapy even though pain management is recognized as 
critical to the healing process following burn injuries. 
Moreover, there has been ample documentation of 
inconsistencies in practice standards for nearly 30 years 
[10-12]. Thus, this systematic review aimed to evaluate 
the approaches to burns management in the emergency 
department (ED). 

Subjects and Methods

Search strategy
The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses checklist standards for systematic 
reviews and meta-analyses are followed by this 
systematic review [13]. The Cochrane, PubMed, Web of 
Science, and Google Scholar databases were searched. 
The research was released in publications from 2012 to 
2023. Several keywords, such as “approaches, guidelines, 
burn, management, emergency, and department,” were 
included throughout the search process. Furthermore, 
all related articles were compiled using the related 
keywords. All the titles were revised as a consequence of 
this preliminary investigation.

Eligibility criteria
After examining the titles related to methods of burn 
management in the ED before 2012, only publications 
that concentrated on these techniques were eliminated. 
Following an evaluation of the abstracts of the remaining 
publications, the second phase entailed the selection of 
solely original, English-language studies detailing methods 
for burn management in the ED. However, case reports, 
editor letters, and review articles were not included. 
Original English-language publications analyzing and 
assessing strategies for burn care in emergency rooms 
were added in the last phase. These articles underwent 

Figure 1. Planning of eligible criteria.
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additional scrutiny to eliminate duplicates, articles without 
full text, and articles with inadequate material, such as data 
that overlapped or was partial (Figure 1).

Data reviewing and analysis
The full texts and abstracts of the papers were evaluated 
to extract the relevant data and transfer it to a premade 
Excel sheet. The selected data were then modified in the 
Excel document and merged to create a summary that 
would make data analysis easier.

Bias risk assessment
The “risk of bias” approach for Cochrane reviews was 
used to assess the risk of bias in randomized controlled 
trials. It was believed that these measurements were 
biased and susceptible to confounding effects even if 
they were not performed, as there is controversy over 
their appropriate application in observational research. 
Every reviewer assessed every study on their own. Any 
differences of opinion were settled by consensus or by 
talking to the third author (RHGM). 

Measurements of treatment effect
Two distinct techniques were used to measure the impact 
of the intervention. For trials that assessed the effects of 
the myelomeningocele intervention alone, a proportional 
meta-analysis was carried out using StatsDirect 
(StatsDirect Ltd., Birkenhead, Merseyside, UK) software, 
version 3.0.121. Dichotomous outcome data, which were 
given as a proportion with matching 95% confidence 
intervals, were summarized using forest plots.

Results
Nine papers [14-22] met the inclusion criteria for this 
systematic review (Table 1). 

Publications from 2012 [20], 2014 [18,19], 2015 [17], 
2016 [15,16], 2019 [22], 2021 [21], and 2023 [14] were 
included. All the studies [14-22] were retrospective 
studies. The study population consisted of 1,135,990 
burn patients, 622 of them were children aged 0-15 years 
who were hospitalized within 24 hours following the 
burn incident due to severe burns.

Two studies [15,19] investigated the intubations of patients 
transferred to burn centers by air or ground ambulance, 
while one study [14] sought to determine the burn etiology, 
demographics, clinical characteristics, and results in 
patients needing treatment in a regional burn unit. In 
addition, research [16] examined the first wound treatment, 
pain relief, and cooling of burn patients in youngsters. A 
national study [17] sought to generate estimates of the 
number of burns treated in EDs; another [18] described 
the frequency and features of difficult intubation in 
patients with facial and neck burns; a study [20] examined 
whether bronchoscopy revealed an inhalation injury in 
intubated patients and whether intubation was required. 
Furthermore, a study [21] investigated the degree to which 

burn patients were referred and admitted to a hospital, with 
or without a burn center, by the Emergency Management 
of Severe Burns Course (EMSB) referral criteria. A study 
[22] examined the results for burn patients, alterations in 
intensive care unit (ICU) indication, and the impact of a 
shifting case mix.

In terms of the types of burns, research [14] found that 
the majority of burns were produced by thermal causes, 
accounting for 94.6% of burn cases. However, according 
to another study [17], more than 60% of burns were 
caused by scalds and thermal burns. A high ABSI score, 
substantial full-thickness burns, burns affecting the 
arms, inhalation injuries, and the need for mechanical 
ventilation are significant risk factors for mortality. 
Based on the results, patients with severe burns might 
have a better prognosis if protein, creatine kinase, and 
leukocyte levels are quickly adjusted [14].

According to a study, 1,132,000 nonfatal occupational 
burns were treated in EDs [17]. During the 10 years, 
burn rates and numbers decreased by about 40%. Men 
and workers between 15 and 24 had the most significant 
rates in 2008. The industries with the highest number of 
burns were manufacturing, construction, lodging, and 
food service [17].

There was no discernible difference in ventilator days, 
length of stay (LOS), or percent TBSA between the groups. 
One patient brought for airway observation needed to be 
intubated, and another patient’s postoperative extubation 
attempt failed. Before performing an intubation, patients 
receiving home oxygen therapy who might have suffered 
an inhalation injury should ideally be watched for 
indications of airway compromise [20].

Patients who were sent to a nonburn center frequently 
met the requirements. Almost 25% of those who met the 
requirements were not sent to a burn center. Patients with 
chemical and electrical burns can progress most toward 
their unique goals [21].

The total mortality rate decreased to 7% in one study. Burn 
mortality significantly decreased by 15%. In the main 
burn group, there was a 36% drop. There was an increase 
of 21% in the alert waiting group and 9% in the inhalation 
injury. The proportion of ventilated patients rose by 14% 
in the main burn group. Forty percent of patients in the 
careful waiting group required ventilation [22].

Both older age and a higher percentage of TBSA 
burn were shown to be independently correlated with 
intubation that lasted longer than 2 days. There were no 
re-intubations in patients who were intubated for 2 days 
or less. In the burn community, early intubation before 
transfer is highly recommended for patients who have 
face burns, inhalation injuries, or severe burns. However, 
this has resulted in many potentially needless intubations, 
putting patients at risk for consequences, while many 
burn patients benefit significantly from early intubation, 
standards should be established to identify when 
intubation is unnecessary [15]. Patients in air ambulances 
often had lower Glasgow Coma scores, were older, had 
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Table  1. List of included articles.

Author and
publication year Study design

Population, 
sample size, and 
characterization

Main points Results and main findings

Niculae et al. 
(2023) [14]

Retrospective 
observational 
study of 2021

Ninety-three burned 
patients in our study 
were divided into 
two groups: the 
live patients' group 
(63.4%) and the 
deceased patients' 
group (36.6%).

To better understand 
the burn etiology, 
demographics, clinical 
traits, and outcomes in 
patients needing care at 
a local burn unit.

Most burns were caused by heat factors, 
accounting for 94.6% of accidents. 
Significant risk factors for death include 
extensive full-thickness burns, burns that 
impact the arms, inhalation injuries, the 
requirement for mechanical ventilation, 
and a high Abbreviated Burn Severity 
Index (ABSI) score. The prognosis of 
severe burn patients may be improved if 
protein, creatine kinase, and leukocyte 
levels are promptly corrected, according 
to the findings.

Romanowski et 
al. (2016) [15]

A retrospective 
review of all 
adults intubated 
before burn 
transfer and 
survived 
discharge from 
August 2003 to 
June 2013.

A total of 416 patients 
with acute burns.

Intubations in patients 
transferred to burn 
centers.

Intubation over 2 days was 
independently associated with older 
age and a more significant percentage 
of total body surface area (TBSA) 
burns. There were no reintubations in 
intubated patients for 2 days or less. In 
the burn community, we have stressed 
the importance of early intubation before 
transporting patients with severe burns, 
inhalation injuries, or facial burns. 
Regretfully, this has resulted in many 
potentially needless intubations, putting 
patients at risk for problems, while many 
burn patients benefit significantly from 
early intubation, standards should be 
established to identify when intubation is 
unnecessary.

Baartmans et al. 
(2016) [16]

Retrospective 
study

Sixty-two children 
aged between 0 and 
15 who had acute 
burns and were 
formally sent to one of 
the three Dutch burn 
clinics within 24 hours 
of the burn occurred 
were eligible.

Cooling, wound care, 
and pain management

Are children's three early burn care 
strategies. Over 90% of the children 
had been cooled before admission. 
Both wound covering (from 64%) and 
pain therapy (from 68%) increased 
dramatically over time. Predominantly, 
paracetamol and morphine were used. 
Referrals from ambulance services or 
general practitioners were independent 
solid predictors for not receiving preburn 
center pain medication. On the other 
hand, flame burns and more extensive 
burns were independent predictors of 
receiving pain medication.

Reichard et al. 
(2015) [17]

Retrospective 
study

1,132,000 cases 
were reviewed by the 
National Electronic 
Injury Surveillance 
System - Occupational 
Supplement to 
produce national 
estimates of burns 
treated in EDs from 
1999 to 2008

To make national 
estimates of burns 
treated in EDs

One million one hundred thirty-two 
thousand nonfatal occupational burns 
treated in EDs. Burn numbers and 
rates declined approximately 40% 
over the 10 years. In 2008, men and 
younger workers 15-24 years old had 
the highest rates. Scalds and thermal 
burns accounted for more than 60% 
of burns. Accommodation and food 
service, manufacturing, and construction 
industries had the most considerable 
burns.

Esnault et al. 
(2014) [18]

Retrospective 
study

We had 134 patients 
between January 2007 
and December 2011

Describe the frequency 
and features of 
challenging intubation 
in face-and-neck burns 
(FNB) patients.

They enrolled 134 patients between 
January 2007 and December 2011. The 
rate of difficult intubation was 11.2%; 
however, it was higher in the burn center 
than in the preburn center (16.9% vs. 
3.5%, p = 0.02).

Continued
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Author and
publication year Study design

Population, 
sample size, and 
characterization

Main points Results and main findings

Ahmed et al. 
(2014) [19]

Retrospective 
study

Two hundred fifty-nine 
air and 590 ground 
ambulance patients 
met the inclusion 
criteria.

To describe the state of 
intubation for patients 
being flown or driven by 
ground ambulance to a 
burn center in a rural

Patients receiving air ambulances 
tended to be older, had greater TBSA 
burned, shorter hospital stays, lower 
Glasgow Coma scores, and more 
frequent inhalation injuries. Of the 
patients who arrived by air, about 
10% required intubation after being 
admitted to a burn center, and 49% were 
extubated within a day of admission. 
The corresponding numbers for patients 
transferred by ground were 2% and 
40%. The chance of an intubation status 
change was higher in cases of advanced 
age and air ambulance transportation. 
The likelihood of intubation by burn 
center providers increased with age, 
with suspicion of inhalation injury, and 
for patients transported by air. The 
likelihood of extubation within 24 hours 
of burn center admission increased 
with age, decreased with suspected 
inhalation injury, and was independent of 
transport mode.

Amani et al. 
(2012) [20]

Retrospective 
study

Retrospective reviews 
of all patients (n = 
86) who had burns 
while receiving home 
oxygen therapy were 
conducted between 
May 2000 and 2010. 
There were 86 
patients total (mean 
age 64 years, mean 
%TBSA 2.6). Fifty-
two patients (61%) 
were not intubated 
before transfer to 
the burn unit, while 
32 patients (37%) 
were. Bronchoscopy 
confirmed inhalation 
damage in 12 (39%).

Of the 32 intubated 
patients. to ascertain 
whether bronchoscopy 
revealed inhalation 
damage in intubated 
patients and whether 
intubation was required.

No difference between the groupings 
was observed in ventilator days, LOS, 
or %TBSA. Intubation was necessary 
for one patient who was admitted for 
airway surveillance, while postoperative 
extubation failed for another. Before 
performing an intubation, patients 
receiving home oxygen therapy who 
may have suffered an inhalation injury 
should preferably be watched for 
indications of airway compromise.

Van Yperen et al. 
(2021) [21]

A retrospective, 
multicenter cohort 
study.

A total of 1,790 burn 
patients were included

To ascertain the degree 
to which burn patients 
were referred and 
admitted to a hospital, 
with or without a burn 
center, by the EMSB 
referral criteria.

Patients presenting to a nonburn center 
generally adhered to the referral criteria 
with reasonable consistency. Almost 
25% of those who met the requirements 
were not sent to a burn center. Patients 
with chemical and electrical burns can 
make the most significant progress 
toward meeting particular requirements.

Gigengack et al. 
(2019) [22]

A study was 
conducted 
retrospectively on 
ICU patients

From 1987 to 2016. 
significant burns 
(≥15% TBSA), 
inhalation injury with 
mild injury (<15% 
TBSA, inhalation 
injury), watchful 
waiting (<15% TBSA, 
without inhalation 
injury), and tender 
loving care (patients 
withheld from 
treatment).

The study aimed 
to analyze burn 
patient outcomes; 
investigate variations 
in ICU indication; and 
investigate the impact of 
a shifting case.

Mortality overall dropped to 7%. There 
was a 15% reduction in significant 
burn mortality. The primary burn group 
saw a 36% decline. By 9% and 21%, 
respectively, the inhalation injury and 
the cautious waiting group grew. In the 
significant burn category, the proportion 
of ventilated patients rose by 14%. 
40% of patients were circulated in the 
watchful waiting group.
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longer stays in the hospital, had more inhalation injuries, 
and had more body surface area burned overall. After 
being admitted to a burn center, 10% patients who came 
by air were intubated, and 49% were extubated within 
24 hours of admission. For patients moved by ground, 
the equivalent figures were 2% and 40%. In situations of 
increasing age and air ambulance transport, there was a 
larger likelihood of a change in the status of intubation. 
Patients who were older, thought to have had an inhalation 
injury, or were being flown were more likely to require 
intubation by burn center providers. Extubation occurred 
more frequently in elderly patients within 24 hours of 
admission to a burn center, less frequently in patients 
with suspected inhalation injuries, and was not impacted 
by the route of transportation [19].

More than 11.2% of fine needle biopsy patients had a 
high frequency of difficult intubation, indicating that 
intubation is more challenging at burn centers. This is 
likely because the procedure is carried out later, which 
allows for the development of cervical and laryngeal 
edema [18].

More than 90% of the pediatric patients had been cooled 
before their entrance. The percentage of patients receiving 
pain treatment (from 68% to 79%) and wound covering 
(from 64% to 89%) rose over time. Most commonly, 
morphine and paracetamol were utilized. One of the most 
reliable independent indicators that someone would not 
receive preburn center pain medication was a referral 
from an ambulance service or a general practitioner. 
However, more severe burns and flame burns were 
independent predictors of the need for painkillers [16].

Discussion
All across the world, burns are a prevalent form of 
trauma. According to estimates from the World Health 
Organization (WHO), 180,000 people globally die from 
burns each year, and 11 million people worldwide have 
burns that require medical treatment. According to the 
WHO, burns represent the greatest burden of morbidity, 
encompassing rejection, ugliness, shame, and disability 
[23]. Ninety percent of burns happen in low- and middle-
income nations [24], where burn victims might not have 
easy access to specialized acute or long-term treatment. 
All across the world, the expense of treating burn patients 
is still quite high since they require several operations, 
critical care, long-term monitoring, and rehabilitation. 
To lessen the toll on society and the economy, the WHO 
seeks to prevent burns worldwide. The majority of burns 
happen in the home, and with burn education, first aid, 
and care programs, they might either be avoided or their 
effects can be controlled [23]. In the current systematic 
review, it was aimed to evaluate the approaches to burn 
management in the ED. 

The current findings showed that the majority of burns 
were caused by thermal causes, with accidents accounting 
for 94.6% of burn cases. A high ABSI score, substantial 
full-thickness burns, burns affecting the arms, inhalation 

injuries, and the need for mechanical ventilation are 
significant risk factors for mortality. Patients sent to a 
nonburn center often adhered to the referral criteria. 
Almost 25% of those who met the requirements were not 
sent to a burn center. Patients with chemical and electrical 
burns can progress most toward their unique goals. 
More age and a higher percentage of TBSA burn were 
independently correlated with intubation lasting longer 
than 2 days. There were no re-intubations in intubated 
patients for 2 days or less, while many burn patients 
benefit significantly from early intubation, standards 
should be established to identify when intubation is 
unnecessary. Air ambulance patients tended to be older, 
have longer LOS, a higher incidence of inhalation 
injuries, a higher TBSA burned, and lower Glasgow 
Coma scores. Providers at burn centers were more likely 
to intubate patients if they were older, suspected of 
having an inhalation injury, or were being flown. More 
than 90% of the pediatric patients had been cooled before 
their entrance. The percentage of patients receiving pain 
treatment (from 68% to 79%) and wound covering (from 
64% to 89%) rose over time. Most commonly, morphine 
and paracetamol were utilized for pain management.

The socioeconomic and gender contexts in which burns 
occur are different. Across the globe, burn injuries 
occur more frequently in the home among women and 
children than in the workplace or during outdoor leisure 
activities. Worldwide, only 5% of burns are caused by 
abuse, intentional self-burning, or malevolent actions; 
the majority are unintentional [25].

Burns are severe wounds that are typically brought on by 
heat-related incidents, although they can also happen from 
exposure to chemicals, electricity, or radiation. It is also 
crucial to remember that burns and some dermatological 
disorders known as “skin failure” manifest and are treated 
similarly. Because of the increased capillary permeability 
in the damaged region, large molecules such as albumin 
might exit circulation. This resulted in a significant loss of 
fluid, especially if a significant surface area was affected. 
Large molecule escape exacerbates this fluid loss by 
producing an oncotic gradient that favors the tissues, 
which causes additional fluid to escape the circulation. 
Left untreated, this leads to significant dehydration and 
cardiovascular collapse [26].

In more extensive burns, systemic effects are brought 
about by the widespread release of histamine and other 
inflammatory mediators. This can result in cardiac 
dysfunction and pulmonary edema by increasing 
capillary permeability throughout the body. Significant 
endogenous steroid and catecholamine release results in 
elevated cardiovascular strain and important catabolism, 
both harmful to the burn’s continued healing. The inability 
of the skin to control body temperature can lead to severe 
hypothermia, which exacerbates the weakened immune 
system caused by high endogenous steroid levels and the 
breakdown of the pathological barrier. As a result, burn 
patients are more likely to develop sepsis [27].
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To minimize thermal damage, stopping the burning 
process is the most important step. This entails using 
tepid water, preferably at 15°C, to cool the burn for at 
least 20 minutes. By doing these steps, the burn’s final 
size and depth might be decreased. Burned regions can be 
wrapped while being transported to the hospital to reduce 
pain and stop further fluid loss. One of the greatest ways 
to accomplish this is with cling film, which is practically 
pathogen-free and easily accessible. Immediate hospital 
administration, the receiving hospital would have been 
alerted to the impending arrival of a patient with severe 
burns and would have had enough time to arrange 
a suitable team, which includes burn specialists and 
trained airway staff [28]. The ambient temperature of the 
patient’s room should be increased to reduce heat loss. 
Upon arrival at the ED, burn patients should be assessed, 
bearing in mind that the burn might not have occurred 
in isolation, and traumatic injuries might need to be 
managed [29].

Breathing might be compromised by inhalational injury, 
low consciousness level, the presence of systemic toxins, 
or circumferential thoracic burns preventing adequate 
ventilation. It is important to note that pulse oximetry 
is unreliable at picking up carbon monoxide poisoning 
as it cannot easily distinguish between oxyhemoglobin 
and carboxyhemoglobin; therefore, arterial blood gas 
analysis with co-oximetry and CO measurement should 
be undertaken [30].

While assessing circulation, remember that hypovolemia 
and shock are unlikely to be caused by the burn itself 
in the early stages. Instead, look for any concomitant 
traumatic hemorrhage. access should be secured (this 
can be through burnt tissue if no other appropriate sites 
are available), and fluid resuscitation should be started. 
Limbs should be assessed for circumferential burns 
causing ischemia [31].

The Glasgow Coma Scale score and pupillary size and 
response should be assessed as part of the overall trauma 
assessment. A burn history should be sought, and its 
size and depth should be evaluated. Any jewelry should 
be removed as it might cause limb compromise when 
swelling occurs. To avoid hypothermia, the patient has to 
be covered with a warming blanket when the assessment 
is complete [32].

The significant fluid shifts and loss following a burn 
lead to reduced intravascular volume, requiring fluid 
resuscitation. An ideal fluid has yet to be found for this. 
Still, Hartmann’s solution or Ringer’s lactate is most 
commonly used as it is the most physiological and avoids 
the complication of hyperchloraemia acidosis found with 
large volume infusion of 0.9% saline solutions. There 
are several formulae describing the amount of fluid to 
use, the most common of which is the Parkland formula, 
which states that 4 ml of fluid resuscitation fluid should 
be used per % burn per kilogram of body weight. Half of 
this volume is administered in the first 8 hours following 

the burn and the other half in the subsequent 16 hours 
[33].

It can be necessary to perform an escharotomy in the 
thoracic region to enable respiration or in the limbs if a 
tight burn eschar impairs the vascular supply. In either 
case, the burn eschar needs to be incised down to the 
level of healthy tissue. There is a significant risk of large 
blood loss through the burnt tissue, which might also 
be painful. It is advised to provide a general anesthetic 
before this procedure, except in emergencies [34].

Anyone who had a significant burn or is at risk for an 
airway burn must be urgently assessed by an anesthetist 
or an intensive care doctor. If the airway needs to be 
secured, then this should be done as soon as is safely 
possible by the most experienced person available. 
Ideally, the patient should be nasally intubated with the 
largest diameter endotracheal tube, which would pass. 
The nasal route is preferred as it provides some stability 
for the tube in the event of facial swelling. If it is only 
possible to intubate orally, then the tube is commonly 
secured to the jaw with wires [35].

Suxamethonium might be used within the first few hours 
of burn but is then contraindicated as its use would cause 
a significant rise in plasma potassium levels. A high index 
of suspicion is needed for subglottic injury and systemic 
toxicity. Careful ventilator management is necessary 
for the former to avoid further lung injury. In contrast, 
hyperbaric oxygen high inspired oxygen concentrations 
or cyanide antidotes are needed for the latter to treat 
severe carbon monoxide intoxication [36].

Partial-thickness burns can be excruciating, and 
analgesia is essential in initial burn management. This 
might include the induction of general anesthesia if 
there are most severe or extensive burns. A multimodal 
approach is advocated, and it should be noted that large 
amounts of opioid analgesia might be required. Longer-
term burn patients are at risk of chronic pain and complex 
regional pain syndromes. They should be referred early 
to specialists in pain management [37].

In the UK, surgery is a specialism of plastic surgery. The 
early debridement and covering of burned tissue is the 
cornerstone of surgical intervention. The amount of the 
burn and the patient’s stability would determine when 
this is accomplished, but it usually happens in the first 24-
72 hours. There would probably be more excruciatingly 
painful journeys back to the operating room for dressing 
changes and the reconstruction of more intricate burns 
[38].

Following a significant burn, recovery is a drawn-out 
process that needs the assistance of numerous medical 
specialists, such as occupational therapists, dieticians, 
physiotherapists, and psychiatrists. Late problems such 
as infection, graft failure, or contractures might arise 
and necessitate early treatment. Long-term physical and 
psychological repercussions might also occur, including 
scarring and impairment [39].
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Conclusion
Severe burns are a significant source of worldwide 
morbidity and mortality, the impact of which can be 
lessened by education, burn prevention programs, initial 
simple first aid, and specialist burns services. Thorough 
assessment to rule out other injuries and to ascertain 
the extent and depth of the burn is paramount and 
would guide therapy. Burns has a significant ongoing 
physical and psychological care need. Approaches to 
burn management included first aid, immediate hospital 
management, fluid resuscitation, escharotomy, analgesia, 
surgery, and rehabilitation.

List of Abbreviations 
EMSB	 Emergency Management of Severe Burns Course
ICU	 Intensive care unit
LOS	 Length of stay

Conflict of interests
The authors declare that there is no conflict of interest 
regarding the publication of this article.

Funding
None.

Consent to participate
Not required.

Ethical approval
Not required. 

Author details
Saleh Emad Saleh Abuzaid1, Dahian Abdullah Dhuhayyan 
Aldahian1, Abdulkarim Ibrahim Abdulkarim Algowaify1

1. �Emergency Consultant, Prince Sultan Military Medical City, 
Riyadh, Saudi Arabia

References

1.	 Hughes A, Almeland SK, Leclerc T, Ogura T, Hayashi 
M, Mills JA, et al. Recommendations for burns care 
in mass casualty incidents: WHO Emergency Medical 
Teams Technical Working Group on Burns (WHO TWGB) 
2017-2020. Burns. 2021;47(2):349–70. https://doi.
org/10.1016/j.burns.2020.07.001

2.	 Crowe CS, Massenburg BB, Morrison SD, Naghavi M, 
Pham TN, Gibran NS. Trends of burn injury in the United 
States: 1990 to 2016. Ann Surg. 2019;270(6):944–53. 
https://doi.org/10.1097/SLA.0000000000003447

3.	 Charles AG, Gallaher J, Cairns BA. Burn care in low-and 
middle-income countries. Clin Plast Surg. 2017;44(3):479–
83. https://doi.org/10.1016/j.cps.2017.02.007

4.	 Meyer III WJ, Martyn JJ, Wiechman S, Thomas CR, 
Woodson L. Management of pain and other discomforts 
in burned patients. In: Total burn care. Elsevier; 2018. Vol. 
1, pp 679–99.

5.	 Martin NA, Falder S. A review of the evidence for 
threshold of burn injury. Burns. 2017;43(8):1624–39. 
https://doi.org/10.1016/j.burns.2017.04.003

6.	 Walsh K, Hughes I, Dheansa B. Management of chemical 
burns. Br J Hosp Med. 2022;83(3):1–2. https://doi.
org/10.12968/hmed.2020.0056

7.	 Friedstat J, Brown DA, Levi B. Chemical, electrical, and 
radiation injuries. Clin Plast Surg. 2017;44(3):657–69. 
https://doi.org/10.1016/j.cps.2017.02.021

8.	 Kim E, Drew PJ. Management of burn injury. Surgery 
(Oxford). 2022;40(1):62–9. https://doi.org/10.1016/j.
mpsur.2021.11.006

9.	 Yang CJ, Tsai SH, Chien WC, Chung CH, Dai NT, Tzeng YS, 
et al. The crowd-out effect of a mass casualty incident: 
experience from a dust explosion with multiple burn 
injuries. Medicine. 2019;98(18):e15457. https://doi.
org/10.1097/MD.0000000000015457

10.	 Duchin ER, Moore M, Carrougher GJ, Min EK, Gordon DB, 
Stewart BT, et al. Burn patients’ pain experiences and 
perceptions. Burns. 2021;47(7):1627–34. https://doi.
org/10.1016/j.burns.2021.01.010

11.	 Fallah LY, Ahmadi A, Ruche AB, Taremiha A, Soltani N, 
Mafi M. The effect of early change of skin graft dressing 
on pain and anxiety among burn patients: a two-group 
randomized controlled clinical trial. Int J Burns Trauma. 
2019;9(1):13–8. 

12.	 Griggs C, Goverman J, Bittner EA, Levi B. Sedation 
and pain management in burn patients. Clin Plast 
Surg. 2017;44(3):535–40. https://doi.org/10.1016/j.
cps.2017.02.026

13.	 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, 
Ioannidis JP, et al. The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that 
evaluate health care interventions: explanation and 
elaboration. PLoS Med. 2009;6(7):e1000100. https://doi.
org/10.1371/journal.pmed.1000100

14.	 Niculae A, Peride I, Tiglis M, Nechita AM, Petcu LC, 
Neagu TP. Emergency care for burn patients-a single-
center report. J Pers Med. 2023;13(2):238. https://doi.
org/10.3390/jpm13020238

15.	 Romanowski KS, Palmieri TL, Sen S, Greenhalgh DG. More 
than one third of intubations in patients transferred to 
burn centers are unnecessary: proposed guidelines for 
appropriate intubation of the burn patient. J Burn Care 
Res. 2016;37(5):e409–14. https://doi.org/10.1097/
BCR.0000000000000288

16.	 Baartmans MG, De Jong AE, Van Baar ME, Beerthuizen 
GI, Van Loey NE, Tibboel D, et al. Early management 
in children with burns: cooling, wound care and pain 
management. Burns. 2016;42(4):777–82. https://doi.
org/10.1016/j.burns.2016.03.003

17.	 Reichard AA, Konda S, Jackson LL. Occupational burns 
treated in emergency departments. Am J Ind Med. 
2015;58(3):290–8. https://doi.org/10.1002/ajim.22407

18.	 Esnault P, Prunet B, Cotte J, Marsaa H, Prat N, Lacroix 
G, et al. Tracheal intubation difficulties in the setting 
of face and neck burns: myth or reality? Am J Emerg 
Med. 2014;32(10):1174–8. https://doi.org/10.1016/j.
ajem.2014.07.014

19.	 Ahmed A, Van Heukelom P, Harland K, Denning G, Liao 
J, Born J, et al. Characterizing demographics, injury 
severity, and intubation status for patients transported 
by air or ground ambulance to a rural burn center. J Burn 
Care Res. 2014;35(3):e151–8. https://doi.org/10.1097/
BCR.0b013e31829b3365

https://doi.org/10.1016/j.burns.2020.07.001
https://doi.org/10.1016/j.burns.2020.07.001
https://doi.org/10.1097/SLA.0000000000003447
https://doi.org/10.1016/j.cps.2017.02.007
https://doi.org/10.1016/j.burns.2017.04.003
https://doi.org/10.12968/hmed.2020.0056
https://doi.org/10.12968/hmed.2020.0056
https://doi.org/10.1016/j.cps.2017.02.021
https://doi.org/10.1016/j.mpsur.2021.11.006
https://doi.org/10.1016/j.mpsur.2021.11.006
https://doi.org/10.1097/MD.0000000000015457
https://doi.org/10.1097/MD.0000000000015457
https://doi.org/10.1016/j.burns.2021.01.010
https://doi.org/10.1016/j.burns.2021.01.010
https://doi.org/10.1016/j.cps.2017.02.026
https://doi.org/10.1016/j.cps.2017.02.026
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.3390/jpm13020238
https://doi.org/10.3390/jpm13020238
https://doi.org/10.1097/BCR.0000000000000288
https://doi.org/10.1097/BCR.0000000000000288
https://doi.org/10.1016/j.burns.2016.03.003
https://doi.org/10.1016/j.burns.2016.03.003
https://doi.org/10.1002/ajim.22407
https://doi.org/10.1016/j.ajem.2014.07.014
https://doi.org/10.1016/j.ajem.2014.07.014
https://doi.org/10.1097/BCR.0b013e31829b3365
https://doi.org/10.1097/BCR.0b013e31829b3365


Approaches of burns management in ED

332

20.	 Amani H, Lozano DD, Blome-Eberwein S. Brother, have 
you got a light? Assessing the need for intubation in 
patients sustaining burn injury secondary to home oxygen 
therapy. J Burn Care Res. 2012;33(6):e280–5. https://doi.
org/10.1097/BCR.0b013e31824d1b3c

21.	 Van Yperen DT, Van Lieshout EM, Nugteren LH, Plaisier AC, 
Verhofstad MH, Van der Vlies CH, et al. Adherence to the 
emergency management of severe burns referral criteria 
in burn patients admitted to a hospital with or without 
a specialized burn center. Burns. 2021;47(8):1810–7. 
https://doi.org/10.1016/j.burns.2021.02.023

22.	 Gigengack RK, van Baar ME, Cleffken BI, Dokter J, van 
der Vlies CH. Burn intensive care treatment over the 
last 30 years: improved survival and shift in case-mix. 
Burns. 2019;45(5):1057–65. https://doi.org/10.1016/j.
burns.2019.02.005

23.	 World Health Organization. Burns fact sheet. Geneva, 
Switzerland: World Health Organization; 2017 [cited 2018 
Jan]. Available from: http://www.who.int/mediacentre/
factsheets/fs365/en/

24.	 Forbinake NA, Ohandza CS, Fai KN, Agbor VN, Asonglefac 
BK, Aroke D, et al. Mortality analysis of burns in a 
developing country: a Cameroonian experience. BMC 
Public Health. 2020;20(1):1269. https://doi.org/10.1186/
s12889-020-09372-3

25.	 Kelly D, Johnson C. Management of burns. Surgery 
(Oxford). 2021;39(7):437–43. https://doi.org/10.1016/j.
mpsur.2021.05.004

26.	 Zdolsek M, Hahn RG, Sjöberg F, Zdolsek JH. Plasma volume 
expansion and capillary leakage of 20% albumin in burned 
patients and volunteers. Crit Care. 2020;24:191. https://
doi.org/10.1186/s13054-020-02855-0

27.	 Burgess M, Valdera F, Varon D, Kankuri E, Nuutila K. 
The immune and regenerative response to burn injury. 
Cells. 2022;11(19):3073. https://doi.org/10.3390/
cells11193073

28.	 Lee JO, editor. Essential burn care for non-burn specialists. 
Springer Nature; 2023. https://doi.org/10.1007/978-3-
031-28898-2 

29.	 Harshman J, Roy M, Cartotto R. Emergency care of the 
burn patient before the burn center: a systematic review 

and meta-analysis. J Burn Care Res. 2019;40(2):166–88. 
https://doi.org/10.1093/jbcr/iry060

30.	 Reid A, Ha JF. Inhalational injury and the larynx: a review. 
Burns. 2019;45(6):1266–74. https://doi.org/10.1016/j.
burns.2018.10.025

31.	 Butts CC, Holmes IV JH, Carter JE. Surgical escharotomy 
and decompressive therapies in burns. J Burn Care Res. 
2020;41(2):263–9. https://doi.org/10.1093/jbcr/irz152

32.	 Jeschke MG, van Baar ME, Choudhry MA, Chung KK, 
Gibran NS, Logsetty S. Burn injury. Nat Rev Dis Primers. 
2020;6(1):11. https://doi.org/10.1038/s41572-020-0145-5

33.	 Greenhalgh DG. Early management of burn patients and 
fluid resuscitation. Handbook of burns volume 1: acute 
burn care. Cham, Switzerland: Springer; 2020. pp 199–
209. https://doi.org/10.1007/978-3-030-18940-2_15

34.	 Barillo DJ, Rizzo JA, Broger KP. Burn casualties. aeromedical 
evacuation: management of acute and stabilized patients.  
2019. pp 265–88. https://doi.org/10.1007/978-3-030-
15903-0_17

35.	 Desai SR, Zeng D, Chong SJ. Airway management 
in inhalation injury: a case series. Singapore Med 
J. 2020;61(1):46–53. https://doi.org/10.11622/
smedj.2019048

36.	 Hovgaard HL, Juhl-Olsen P. Suxamethonium-
induced hyperkalemia: a short review of causes 
and recommendations for clinical applications. Crit 
Care Res Pract. 2021;2021:6613118. https://doi.
org/10.1155/2021/6613118

37.	 Lang TC, Zhao R, Kim A, Wijewardena A, Vandervord J, Xue 
M, et al. A critical update of the assessment and acute 
management of patients with severe burns. Adv Wound 
Care. 2019;8(12):607–33. https://doi.org/10.1089/
wound.2019.0963

38.	 Leon-Villapalos J. Surgical management of burn patients. 
Handbook of burns volume 1: acute burn care. Cham, 
Switzerland: Springer; 2020. pp 443–57. https://doi.
org/10.1007/978-3-030-18940-2_34

39.	 Soltany A, Hasan AR, Mohanna F. Burn management 
during the COVID-19 pandemic: recommendations and 
considerations. Avicenna J Med. 2020;10(04):163–73. 
https://doi.org/10.4103/ajm.ajm_153_20

https://doi.org/10.1097/BCR.0b013e31824d1b3c
https://doi.org/10.1097/BCR.0b013e31824d1b3c
https://doi.org/10.1016/j.burns.2021.02.023
https://doi.org/10.1016/j.burns.2019.02.005
https://doi.org/10.1016/j.burns.2019.02.005
http://www.who.int/mediacentre/factsheets/fs365/en/
http://www.who.int/mediacentre/factsheets/fs365/en/
https://doi.org/10.1186/s12889-020-09372-3
https://doi.org/10.1186/s12889-020-09372-3
https://doi.org/10.1016/j.mpsur.2021.05.004
https://doi.org/10.1016/j.mpsur.2021.05.004
https://doi.org/10.1186/s13054-020-02855-0
https://doi.org/10.1186/s13054-020-02855-0
https://doi.org/10.3390/cells11193073
https://doi.org/10.3390/cells11193073
https://doi.org/10.1007/978-3-031-28898-2
https://doi.org/10.1007/978-3-031-28898-2
https://doi.org/10.1093/jbcr/iry060
https://doi.org/10.1016/j.burns.2018.10.025
https://doi.org/10.1016/j.burns.2018.10.025
https://doi.org/10.1093/jbcr/irz152
https://doi.org/10.1038/s41572-020-0145-5
https://doi.org/10.1007/978-3-030-18940-2_15
https://doi.org/10.1007/978-3-030-15903-0_17
https://doi.org/10.1007/978-3-030-15903-0_17
https://doi.org/10.11622/smedj.2019048
https://doi.org/10.11622/smedj.2019048
https://doi.org/10.1155/2021/6613118
https://doi.org/10.1155/2021/6613118
https://doi.org/10.1089/wound.2019.0963
https://doi.org/10.1089/wound.2019.0963
https://doi.org/10.1007/978-3-030-18940-2_34
https://doi.org/10.1007/978-3-030-18940-2_34
https://doi.org/10.4103/ajm.ajm_153_20

