BURNS IN ANAETHESIOLOGY

Introduction

· Determination of the size and depth of the burn sets the guidelines for resuscitation as well as the indications for surgical intervention.
· A partial-thickness burn is red, blanches to touch, and is sensitive to painful stimuli and heat. 
Classification

A. According to thickness

1. First-degree: 
· Superficial partial-thickness burns involve the epidermis and upper dermis and heal spontaneously. 
2. Second-degree: 

· Deep partial-thickness burns involve the deep dermis and require excision and grafting to ensure rapid return of function. 
3. Third-degree: 

· A full-thickness burn does not blanch even with deep pressure and is insensate. 
· Complete destruction of the dermis requires wound excision and grafting. 
· Some limitation of function due to scar formation results 
4. Fourth-degree: 
· Burns involve muscle, fascia, and bone, necessitating complete excision and leaving the patient with limited function. 
B. According to size of burned area
· The size of the burned area as a fraction of the total body surface area (TBSA) is estimated by the “rule of nines.” 
· In an adult, the head contributes to 9%, the upper extremities, 18%, the trunk, 36%, and the lower extremities, 36% of the TBSA. 
· These proportions are somewhat different in children.

History

· Information about the mechanism of injury facilitates the diagnosis of associated clinical abnormalities. 
· For example, thermal trauma caused by flames in a closed space is likely to be associated with airway damage. 
· Burns resulting from motor vehicle, airplane, or industrial accidents may be complicated by other traumatic injuries. 
· Finally, burns caused by electrocution may show little external evidence but may be associated with severe fractures, hematomas, visceral injury, and skeletal and cardiac muscle injury resulting in pain, myoglobinuria, and dysrhythmias or other ECG abnormalities.

Major Burns
· A severe burn is a systemic disease that stimulates the release of mediators locally producing wound edema-and into the circulation, that cause immune suppression, hypermetabolism, protein catabolism, sepsis, and multisystem organ failure.
1. Full-thickness burns involving >10% of the TBSA; 
2. Partial-thickness burns covering >25% of TBSA in adults and over 20% at the extremes of age; 
3. Burns involving the face, hands, feet, or perineum; 
4. Inhalation, chemical, and electrical burns; 
5. Burns in patients with severe pre-existing medical disorders 
Fluid Replacement

· Fluid resuscitation is essential in the early care of the burned patient, but restoration of intravascular volume should be done with utmost care to prevent excessive edema formation in both damaged and intact tissues resulting from the generalized increase in capillary permeability caused by the injury

· Both crystalloid and colloid solutions are effective in restoring tissue perfusion

· Normal saline is isotonic and inexpensive, and can be used in most burn patients during initial resuscitation. 

· Because of its slight hypotonicity, large quantities of LR solution may cause edema in intact tissues. 

· However, it is used frequently in thermal injuries because it contains electrolytes in addition to Na+ and Cl–. 

· Patients with inhalation injury require a larger volume of fluids than those without it, and thus are prone to edema formation with isotonic solutions.

· Hypertonic salt solutions draw intracellular water into the bloodstream and thus decrease the fluid volume needed to maintain perfusion. 
· Patients with burns occupying >50% of the TBSA, circumferential extremity burns, or inhalational injury may benefit from these solutions, which both maintain extracellular volume and limit the severity of edema 

· Unfortunately, hypertonic solutions cause hypernatremia and intracellular water depletion; patients receiving these fluids for burn therapy had an unacceptably high incidence of renal failure and death compared with those receiving LR
Fluid resuscitation
· Adequate fluid replacement prevents peripheral vasoconstriction and hypoperfusion, ensuring intact local host defense. 

· The Parkland formula relies upon the use of lactated Ringer's injection. 
· The fluid requirement in the first 24 hours is estimated as 4mL/kg body weight per percent of body surface area burned.
· Deep electrical burns and inhalation injury increase the fluid requirement. 
· Adequacy of resuscitation is determined by clinical parameters, including urine output and specific gravity, blood pressure, and central venous catheter or, if necessary, Swan-Ganz catheter readings.

· Half the calculated fluid is given in the first 8-hour period. 
· The remaining fluid, divided into two equal parts, is delivered over the next 16 hours.

· An extremely large volume of fluid may be required. 
· For example, an injury over 40% of the total body surface area in a 70-kg victim may require 13 L in the first 24 hours. 
· The first 8-hour period is measured from the hour of injury.
Ongoing fluid replacement:

· Because the exact volume of fluid and infusion rate depends on the patient's response to fluid delivery, ongoing fluid replacement is based on close monitoring of the patient. 

· The goal is to maintain an adequate BP and Hct and a urine output of > 50 to 100 mL/h (0.5 to 1 mL/kg/h) in an adult or 1 mL/kg/h in a child while avoiding circulatory overload. 

· Hb is determined q 3 to 4 h for the first 72 h, and therapy is regulated to keep Hb levels between 11 and 16 g/dL

· Hct should be maintained between 30 and 45%. 

Colloids

· A general formula for the first 24 h is 0.5 mL/kg/% BSA of colloid and 1.5 mL/kg/% BSA of lactated Ringer's solution along with 100 mL/h maintenance of lactated Ringer's solution. 

· One fourth of the fluid is given in the first 4 h, 1/4 in the second 4 hr, 1/4 in the next 8 h, and 1/4 in the last 8 h--measured from the time of injury, not from the time of arrival at the emergency facility, because large amounts of intravascular fluid can move into tissues, leading to shock, which begins immediately after injury.

· For example, a 70-kg man with a 40% BSA burn is given 1400 mL of colloid, 4200 mL of lactated Ringer's solution, and 2400 mL maintenance of lactated Ringer's solution, for a total of 8000 mL of fluid during the first 24 h.

· One fourth of the amount (350 mL of colloid, 1050 mL of lactated Ringer's solution, and 100 mL/h maintenance of lactated Ringer's solution) is given during the first 4 h, the second 4 h, the next 8 h, and the last 8 h.
