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BURN INJURY 
 

Initial Management of the Burn 
Patient 

 

 
Burn Center Outpatient Appointments:  617-732-7715

24-Hour Transfer Arrangements:  617-732-5034



Message from the Burn Director, Bohdan Pomahac, MD 

I am pleased to provide you with this resource manual for pre-
hospital burn care.  Burn patients can be one of the most 
challenging, but also the most rewarding to take care of.  At 
Brigham & Women’s Hospital, we are committed to providing our 
patients with the best possible functional and aesthetic outcome 
following their burn injury.  

I am personally attracted to burn care because of my background in 
plastic surgery, but also the perceived need for more innovation in 
this field.  Burn care is a true team effort and you are a critical part 
of that team.  I am excited that together we can serve our patients and the community-at-
large. 

Please feel free to contact my office if we can answer any questions or be of any 
assistance to you. 

Sincerely, 

Bohdan Pomahac, M.D. 
Medical Director, Burn Service 
Department of Surgery 

The Brigham and Women’s Hospital Burn Center is an accredited American Burn 
Association (ABA) burn center.  Our team is always available to assist you in the 
management of the burn patient and is willing to provide expert assistance in the 
transfer process as outlined by the ABA. 

24-Hour Burn/Trauma Patient Transfer Number: 617-732-5034

Burn/Trauma Program Contacts: 

Out-patient Burn Clinic 617-732-7715

Dr. Pomahac Main Office 617-732-7796

Burn/Trauma Program Manager 617-732-7734 

https://www.brighamandwomens.org/burntrauma 

https://www.brighamandwomens.org/burntrauma
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Introduction 
 
 
A number of advances in the early management of major, moderate, and minor 
burns have substantially reduced the mortality and morbidity associated with burn 
injury events.  These advances include application of the most current science 
and evidence directly related to pain management, infection rates, and wound 
coverage. 
 
The focus of this resource manual is the provision of care for burn patients during 
two critical periods: 

 Initial assessment and treatment of life threatening conditions, specifically 
related to Airway, Breathing and Circulation. 

 

 Early recognition of the burn severity, depth, size. 
 
Current treatments will be discussed to round off the complete picture of early 
management of burn injury. 
 
Sequences of Events and Priorities in Management: 

 Stop the Burning Process 
 Management of Airway and Pulmonary Problems 
 Restoration of hemodynamic stability 
 The Burn Wound: 

o Assessment 
o Initial management 
o Determine disposition 

 Transfer Criteria to Burn Center 
 
 

ABA CRITERIA FOR PATIENT TRANSFER TO BURN CENTER 
 Partial thickness burns greater than 10% of total body surface area 

(TBSA); 
 Burns involving the face, hands, feet, genitalia, perineum, or major joints; 
 Third degree burns in any age group; 
 Electric burns, including lightning injury; 
 Chemical burns; 
 Inhalation injury; 
 Burn injury in patients with pre-existing medical disorders that could 

complicate management, prolong recovery or affect mortality; 
 Any patients with burns and concomitant trauma (such as fractures) in 

which the burn poses the greatest risk of morbidity or mortality; 
 Burned children in hospitals without qualified personnel or equipment for 

the care of children; 
 Burn injury in patients who will require special social, emotional or long-

term rehabilitative intervention. 
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I.  Managing the ABC’s in the Burn Patient              
 

 
 

Caption1: House or home dwelling fires continue to be the number one source of burn 

injuries.  

Caption 2: Burn patient suffering facial and inhalation injuries. 
 
Module components: 

Stop the Burning Process 

Carbon monoxide toxicity  

Airway injury from smoke  

Pulmonary problems from smoke  

Chest wall restriction  

Burn-induced plasma shift  

Fluid resuscitation  

Blood flow restriction from compression  
 
Stop the Burning Process 
 
a. Flame Source  

-Eliminate any ongoing burning, (i.e. from burning 
clothes). 

-Synthetics in clothes can retain heat which needs 
to be neutralized. 

 
-Cover the patient with DRY CLEAN sheets.  

 
b. Chemical Source 

-Chemicals continue to burn if in contact with skin. 
-Remove chemically contaminated clothing.  
Continuous flushing with water  
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Management of Airway and Pulmonary Conditions  
Smoke inhalation is a major cause of morbidity and mortality in the immediate post burn 
period. These, often life threatening, effects of smoke inhalation must be recognized and 
aggressively managed. The degree of lung damage is usually not evident for several hours. 

 Early transfer to a Burn Center is highly recommended, if smoke injury is 
suspected.  

The three injury processes, resulting from smoke exposure, are presented in the order in 
which peak symptoms occur:  
* Carbon Monoxide Toxicity  

- Immediate  
*Upper Airway Injury with Potential Obstruction  

-Can be delayed for an hour or more  
*Lower Airway Injury with Impaired Gas Exchange  

-Can be delayed for hours  
 
Carbon Monoxide Toxicity Pathophysiology  
Carbon Monoxide binds to the hemoglobin molecule displacing oxygen thereby decreasing 
the oxygen delivery to tissue. Over 99% of tissue oxygen is provided by the oxygen carried 
on hemoglobin. 
 

-Risk Factors 
♦ Any exposure to smoke 
♦ Any exposure to fumes  
 
-Diagnosis 
Have a high index of suspicion in any fire victim with a history of smoke exposure. A 
carboxyhemoglobin level exceeding 10% total (morbidity is related to the peak level at 
the scene--not the first value obtained).  Be especially concerned of cases in which 
there is an unexplained metabolic acidosis.  See the table below for hemoglobin levels 
as related to the degree of CO intoxication. 

 
 

Carbon Monoxide Intoxication 
*CO Hgb Level Symptoms 
0-5  Normal value  
15-20  Headache, Confusion  
20-40  Disorientation, fatigue, nausea, visual changes  
40-60  Hallucination, combativeness, coma, shock, shock state  

60 or above  Cardio-pulmonary arrest, Death  
*CO HgB = Carboxyhemoglobin 
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Endpoints of level of consciousness (LOC) in relation to treatments: 
 

 
AWAKE 

 
OBTUNDED 

 

High flow by mask oxygen (FiO2 100%) until 
COHgb < 5% 

 

Intubate and provide 100% oxygen via 
positive pressure ventilation. Hyperbaric 
oxygen therapy (HBO) is used if the patient 
does not respond to 100% oxygen (specific 
indications for HBO remain undefined). 

*COHgb -  carboxyhemoglobin 

-Treatment of Carbon Monoxide Exposure  
 

Immediate use of high flow 100% oxygen to remove the carbon monoxide from 
the hemoglobin and replacing with oxygen.  
 

 

Effect of Oxygen on Carboxyhemoglobin Levels: 
 

Caption: The carbon monoxide is rapidly 
displaced by breathing oxygen compared to breathing room air.  

 
NOTES: 
 
 
 
 
 
 
 
 
 
 
 



8 

 
-CyanideToxicity  
Cyanide is also found in smoke, especially from burning polyurethane. Plasma 
cyanide levels are difficult to obtain so treatment is usually based on a high index of 
suspicion, usually due to an unexplained sever metabolic acidosis not corrected by 
oxygen and fluids. In general, for cyanide poisoning, cardiopulmonary support is 
usually sufficient treatment since the liver, via the enzyme rhodenase, will clear 
cyanide from the circulation. Sodium nitrite is used (300mg IV over 5-10 minutes) in 
severe cases, especially in those patients in which the diagnosis is made by blood 
cyanide levels. The nitrite, in turn, binds with the cyanide. Ordinarily, thiosulfate is 
also given, which in turn binds the cyanide to form thiocyanate. One must be 
reasonably sure of the diagnosis of cyanide toxicity before giving sodium nitrite as a 
side effect is the production of methhemyoglobin.  

Airway Injury from Smoke 

RISK FACTORS 

Oral Burn:   Rapid swelling of tongue and mucosa compromising airway patency.                     
Supraglottic Edema:  Progression to obstruction. 
Cord and Infraglottic Edema:  Progression to obstruction. 

 
Techniques to determine risk factors include laryngoscopic assessment for smoke 
inhalation: 
-Diagnosis  

History of smoke exposure (or exposure to high temperature e.g. explosion). 
Direct laryngoscopic evidence of injury. 
Symptoms of stridor, dyspnea (often delayed in onset).  
Edema and erythema with decreasing airway lumen is noted on initial assessment. 

-Treatment: 
♦ 100% oxygen 
♦ Airway Support  
♦ Early intubation maybe required 
♦ Transfer to Burn Center if smoke inhalation injury suspected  

 

NOTES: 
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Initial Assessment and Management of the Airway  

Key signs and symptoms:     

Stridor Retraction 

Respiratory Distress present 

 Deep Burns: Face, Neck  

If key signs or symptoms Present If key signs or symptoms Absent 
 
 
*Intubate now! 
*Use adequate size tube 
*Humidified oxygen 
*Elevate head 
*Transport to Burn Center 

*Provide 100% oxygen 
*Look for signs of airway injury: 

♦ Oropharyngeal erythema 
♦ Hoarseness 
♦ Pulmonary status 

*Can perform laryngoscopy 
*If edema present, intubate now 
*Transfer to Burn Center if history or findings 
are positive for smoke inhalation injury 
REMEMBER: Deterioration is often delayed 
in onset. 
 

 
Pulmonary Problems from Smoke 
Onset of symptoms is often delayed  
Early transfer to Burn Center if suspect of smoke injury  

 

Table: Lung Injury from Toxins in Smoke  

Compounds  Source   Effect  Timing  
Ammonia  
Sulfur Dioxide 
Chlorine  

Clothing, 
Furniture, 
Wool,Silk  

 Mucous membrane 
irritation, 
Bronchospasm, 
Bronchorrhea  

Early onset (first 
several hours  

Hydrogen Chloride 
Phosgene  

Polyvinyl 
Chloride, 
Furniture, (wall 
floor coverings)  

 Severe mucosal 
damage; Ulcers, 
Mucous plugging, 
Mucosal slough, 
Pulmonary edema  

Delayed often 1-2 
days  

Acetylaldehyde 
Formaldehyde  
Acrolein  

Wallpaper, 
Lacquered 
wood, Cotton, 
Acrylic  

 Severe mucosal 
damage; Ulcers, 
Mucous plugging, 
Mucosal slough, 
Pulmonary edema  

Delayed often 1-2 
days  

Cyanide  Polyurethane 
upholstery,  

 Tissue Hypoxia  IMMEDIATE  

Carbon Monoxide  Any combustible 
substance  

 Tissue Hypoxia  IMMEDIATE  
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Chest Wall Restriction   
A full thickness burn of the anterior and lateral chest wall can lead to severe restriction of 
chest wall motion, especially as edema develops beneath the nonviable tissue (eschar), 
even in the absence of a completely circumferential burn. Chest wall escharotomy maybe 
required to relieve the restriction.  
 

 
Escharotomy is best done in a Burn Center unless ventilation is severely 
impaired.  

 

 

 

Caption: Impaired breathing from deep chest wall burn. 

 The restriction to ventilation is further compromised by the abdominal burn diminishing the 
movement of the diaphragm. The escharotomy incisions are placed along the anterior 
axillary lines with bilateral incisions connected by a subcostal incision (see next photo). The 
incisions must extend completely through the eschar so that the sub-eschar space can 
expand and decrease tissue pressure. In a full thickness burn, nerve endings are destroyed 
along with the entire epidermis and dermis. As a result, analgesics are usually not 
necessary for escharotomy.  

 

 

Caption: Escharotomy incisions along anterior axillary line. 
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Burn Induced Plasma Shift 

1. Restoring loss of Plasma Volume (Hypovolemia)  
Loss of plasma volume is rapid after a burn injury as fluid collects in the burn tissue. The 
magnitude of loss can be easily underestimated as plasma is not visibly lost from the 
surface but rather is hidden beneath the burn.  

Early fluid resuscitation is required for burns exceeding 20% of body surface area.  

-Assessment  
♦ Look for other traumatic injuries (falls, explosions, blunt trauma)  
♦ Estimate percent of body surface burned in order to estimate isotonic 

fluid requirements —“Rule of Nines.” 
♦ Use burn resuscitation formula remembering to add more fluid or blood 

for other traumatic injuries  
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Estimating the size of the Burn as a percentage of the Total Body Surface Area (TBSA) 
 

 
 

 

Caption: This formula divides the body into parts considered to be 9% (arms, head) to 18% (legs, front, back) of 

total body skin surface in adults. The small child has a different surface area breakdown. The burn size (as % of 

total) can then be used in the resuscitation formula. Remember that a formula is only an estimate and 
adjustments need to be made based on patient‘s status.  

 

Fluid Resuscitation Protocol 

* Establish and maintain adequate circulation 

 
* Burns >20% TBSA require initial fluid resuscitation 

 
 

* Use at least one large bore intravenous catheter. Begin Ringer’s Lactate. Estimate initial 
rate according to the estimated percent total body skin surface area burned(%TBSA). 
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   Estimated bodyweight (4cc/kg/% TBSA in 24 hours giving half of the estimate 
within 1-8 hours.)  
 
 

* Other interventions to monitor intake and output:  
-Foley catheter  
-Nasogastric tube  

 
Parameters to maintain:  

♦ Systolic Blood Pressure>90 mm 
♦ Urine output 0.5-1.0ml/kg/hr  
♦ Pulse <130 bpm 
♦ Temperature >37°C  

 
Modify your protocol in the presence of massive burns, inhalation injury, shock, and in 
elderly patients applying the following strategies:  

-Fluid requirements are greater to prevent burn shock.  
-Include colloid (either Hespan or Albumin) in these patients from the start. 
-Transfer to Burn Center if a major burn or moderate burn level exceeds local resources. 
 

 

 

 

NOTES:
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Blood Flow Restriction from Tissue Compression  

As subeschar edema develops under the burn tissue, tissue pressure increases. This is of 
particular concern in extremities with a circumferential burn. Increasing pressure cannot be 
dissipated by normal expansion into neighboring tissue. This increased pressure initially 
impedes venous return, which markedly accentuates further edema production, raising 
pressure to a level that compromises arterial blood flow.  

Perfusion to the distal extremity must be closely monitored.  

Pain and color will be unreliable indicators of perfusion in the presence of a burn 
to the area.  

 

A warm extremity invariably indicates good flow during the period, but cool skin does not 
always indicate that the problem is due to proximal burn constriction. Hypovolemia may well 
be the problem.  

 

 

Caption1: Circumferential burn impairing circulation to hand. Caption 2: Release of tissue pressure 

and restoration of perfusion (Preferable performed in a Burn Center). 

   Steps for the prevention and treatment of impaired distal perfusion  

♦ Remove constricting objects, such as jewelry. 
♦ Immediate elevation of burned extremities.  
♦ Monitor peripheral circulation by pulse palpation and Doppler. 
♦ Escharotomies planned for circumferential third or fourth degree burns, if 

perfusion is impaired (preferably performed in a Burn Center). 
 
The monitoring of distal pulsatile flow by palpation and then by the use of a Doppler 
flowmeter is the most practical method of assessment. Pulsatile flow must be present. 
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