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Introduction 
The term “burn” indicates a traumatic injury to the ep-

ithelial tissue caused by thermal, chemical or electrical agents. 
In some cases, the degeneration also affects underlying tissues 
and can involve both muscles and bones.1 In addition to cy-
tokines and other inflammatory mediators at the injury site, 
stress hormones, such as catecholamine and cortisone, are re-
leased from the adrenal glands and cause systemic effects.2 

Burns usually cause distributive shock and an abnormal phys-
iological state in which tissue perfusion and oxygen delivery 
are seriously compromised due to a marked leakage of in-
travascular fluid from the capillaries into the interstitial space. 
This contributes to the formation of profound tissue edema 
and accumulation of fluids even in the tissues that are not di-
rectly involved with the injury.3 Burn injury also depresses 
cardiac function within the first 24/48 hours through oxidative 
stress and the release of mediators such as interleukin 6 and 
tumor necrosis factor.4 Decreased cardiac function and asso-
ciated hypovolemia, together with low blood flow caused by 
vasoconstriction, affect the tissue perfusion and organs (dis-
tributive shock), including lungs, liver and gastrointestinal 
tract, increasing tissue dysfunction and organ damage.4 

In addition to hypovolemic and hypermetabolic reactions, 
burn damage has a profound effect on the immune system, 
and infection is the main complication that can worsen the 
prognosis of the severely burned patient. Indeed, the destruc-
tion of the skin barrier and the presence of necrotic tissues 
foster bacterial growth. The concomitant loss of the skin pro-
tective function and a state of generalized immunosuppression 
expose the patient to serious infections by viruses and 
pathogens. This bacterial contamination can even attack 
deeper organs, resulting in a serious case of septic shock. The 
main pathogens involved in the colonization of the lesion 
within the first 48 hours are gram +, while from the third to 
the twenty-first day the greatest risk comes from gram –, such 
as Pseudomonas and Klebsiella.5 

In addition to determining the cause of a burn injury, it is 
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imperative to classify the injury according to its severity, i.e., 
its depth and size. For what concerns the depth, burns are clas-
sified into four degrees which are summarized in Figure 1. 

 
 

Management of the burn patient  
in the emergency room 

The burn patient is a traumatized patient who requires ad-
equate care to improve the outcome. Management must be 
based on a multidisciplinary approach and must include a pri-
mary evaluation and a subsequent head-to-toe examination. 
The primary evaluation is performed using the algorithm pres-
ent in the Advanced Life Support system (Figure 2).6 

Evaluation of the airway is one of the first actions to be 
taken and the presence of signs of smoke inhalation or direct 
burns of the oral cavity are an indication for early intubation. 
It is also important to remember that the burn patient is also 
a trauma patient, and the stabilization of the cervical spine 
must also be assessed in the primary examination.7 

During the breathing analysis, it is always necessary to 
re-assess the position of the laryngeal tube or possibly posi-
tioning it, if this was not done in the first phase; it is also fun-
damental to exclude lesions associated with the chest, also at 
the level of the patient’s posterior wall, which can reduce the 
pulmonary excursion and it is possible to note any asymme-
tries of the thorax, swollen jugular veins, trachea not in the 
axis which may indicate the presence of a pneumothorax. 
Oxygen saturation, respiratory rate, and administration of 
oxygen therapy with reservoir should be measured.8 During 
phase C (circulation), in addition to measuring vital parame-
ters, it is essential to place large caliber venous accesses or, 
in case of difficulties, intraosseous access should be used, 
starting to infuse fluids. Appropriate fluid management rep-
resents the foundation of acute burns management. Without 
early and effective treatment, burns involving greater than 15 
to 20% of total body surface area (TBSA) will result in hy-

povolaemic shock.9 Mortality is increased if resuscitation is 
delayed longer than 2 hours post-burn injury.9 

 
 

Secondary evaluation 
The secondary evaluation is carried out when the patient 

is stable from the primary evaluation. It is a sequence of ac-
tions allowing a better evaluation of the patient and the dam-
age caused by the trauma and intervention in the most 
appropriate way before going to the best hospital for his con-
dition.10 The secondary evaluation allows for obtaining a pa-
tient history (also by interviewing possible witnesses), 
collecting the dynamics of the event, and carrying out a com-
plete head-to-toe examination of the victim. The dynamic is 
important to understand the combustion material causing but 
also any trauma potentially suffered by the patient. 

During the medical history, various information will be 
collected using a mnemonic model called SAMPLE: 
S  = signs and symptoms 
A = allergies (to drugs or other substances) 
M = medicines (current therapies) 
P  = previous pathologies (remote and recent pathological 

history) 
L  = last lunch (last meal) 
E  = event (how the event occurred) or tests (performed by 

the patient) 
The head-to-foot examination allows for assessing the 

presence of any traumatic injuries, also using point-of-care 
ultrasound, to evaluate the extent of the burns, and to remove 
clothes and other objects present on the patient’s body (Figure 
3). As already discussed before, the early start of fluid therapy 
holds a fundamental role. The quantity of crystalloids that 
must be administered to the patient is obtained using the Park-
land formula (Figure 4).11 If urine output is insufficient despite 
administration of a large volume of crystalloids, consultation 
with a burn unit is necessary because these patients have an 
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Figure 1. Classification of burn depth.1
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increased risk of resuscitation complications, including com-
partment syndromes of the abdomen and extremities. Patients 
with inadequate diuresis despite the administration of large 
volumes of crystalloid may respond to a colloid infusion or 
other measures. In meta-analyses, albumin administration has 
been shown to decrease total fluid volumes by approximately 
half 72 hours after injury.12 Although pain management rep-
resents a major challenge for clinicians, appropriate pain con-
trol is the foundation of effective burn care, from initial injury 
to long-term recovery. The same treatments designed to treat 
burn wounds can inflict more pain than the initial injury itself; 
it is therefore a clinician’s responsibility to adopt a multimodal 
treatment approach to burn pain. Vigilant assessment of pain, 
a meaningful understanding of the pathophysiology, and phar-
macological considerations at different stages of injuries con-
tributing to pain will enhance the clinician’s ability to provide 
effective pain management (Figure 5).13 The wound should 
be then cleaned with soap and water, removing all debris. The 
water should be at room temperature or warmer to avoid hy-
pothermia. Broken blisters are removed except for small ones 
on the palms, fingers, and soles. Unruptured blisters can 
sometimes be left intact but should be treated by the applica-
tion of a topical antimicrobial. In patients who need to be 
transferred to a burn unit, dry dressings may be applied. Bulky 
blisters (>3 cm) or those located near the joint sites should be 
opened, sparing the roof.14 

It is necessary to monitor the patient and perform blood 
chemistry tests, electrocardiogram, and blood gas analysis (es-

sential to evaluate carboxyhemoglobin, a sign of carbon 
monoxide inhalation). Metabolic changes may include hy-
poalbuminemia, which is partly due to hemodilution (sec-
ondary to the use of replacement fluids) and partly due to 
protein loss into the extravascular space through damaged 
capillaries. Dilution-related electrolyte deficits may develop; 
they include hypomagnesemia, hypophosphatemia, and hy-
pokalemia. Metabolic acidosis may result from shock. Rhab-
domyolysis or hemolysis may result from deep thermal or 
electrical burns to the muscle or from muscle ischemia due to 
the constricting effect of the eschar. Rhabdomyolysis, causing 
myoglobinuria or hemolysis and then hemoglobinuria, can 
lead to acute tubular necrosis and acute kidney injury. Imaging 
diagnostics must include a chest x-ray in the red room and 
possible computed tomography if polytrauma has been found. 
Gastric decompression must be performed through the posi-
tioning of a nasogastric tube (>20% adult TBSA, >10% child 
TBSA) and the subsequent management of the lesions is to 
cool the patient with running water or physiological solution 
(NaCl 0.9%) to then cover it with dry cloths. 

If the patient has chemical burns, any dust should be re-
moved with brushes or brushes, irrigating him for a long time, 
for approximately 30 minutes to 1 hour. 

Direct contact by the emergency doctor with the special-
ists of the major burn unit is fundamental, as well as the use 
of photographs, the transmission of vital parameters and the 
patient’s response to early treatments carried out in the emer-
gency room. 
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Figure 2. Primary evaluation of the burn patient.6
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Figure 3. Lund Browder’s rule or rule of 9 to evaluate the burn extension.

Figure 4. Parkland formula for calculating the administration of crystalloids in the burn patient.11
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Conclusions 
There have been significant improvements in outcomes 

following burns in the second half of the 20th century, re-
flecting advances in critical care – in particular, following 
the introduction of fluid resuscitation protocols, early burn 
excision and closure, antimicrobials, and infection control, 
nutritional support, and modulation of the metabolic re-
sponse. These improvements in care have led to the survival 
of most patients. A fundamental role in improving the out-
come of severely burnt patients is in the management of the 
first hours in the emergency room.15 The role of this review 
is to reiterate some fundamental concepts to be used in the 
case of the initial management of patients with severe burns 
within peripheral hospitals. 
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Figure 5. Analgesia in burn patients.13
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