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BurN 

Surgical management of burn 

INDICATION: 
1. Escharotomy.  
2. Fasciotomy (electrical burn). 
3. Wound excision in deep 2nd and 3rd degree burn. 
4. Wound closure by skin graft or flap. 

 

Burn wound excision: 
Early staged excision should begin on postburn day 3 in full thickness burn. Early excision and grafting results in 
increased survival, decreased infection rates, and decreased length of hospital stay. In addition, early removal of burn eschar 
also appears to decrease the risk of hypertrophic scarring. 

Type of excision:  
1. Tangential excision: sequential removal of layers of eschar and necrotic tissue until a layer of viable, bleeding tissue. 

2. Fascial excision: excision of the burned tissue and subcutaneous tissue down to the layer of the muscle fascia 
3. Water jet-powered VersaJet: useful for excision of concave surfaces of the hand and feet, as well as for excision of the 

eyelids, ear, and nose. 
 

Coverage Options: 
1. Skin graft: segment of tissue that transfer from one site of body (donor site) to another site (recipient site) 

without its blood supply.                                                                                                                             
Types :1. Full thickness skin graft: which consist of epidermis and full thickness of dermis. 
             2. Split thickness skin graft: Which consist of epidermis and variable portion of dermis, it 
described as thin, intermediate, and thick according to thickness of included dermis. 

2. Skin substitutes: in cases of extensive burn wounds, the surface area burned may exceed the available donor sites , 
so they need for a replacement for human skin until complete coverage with autografts can occur. 

Types : 
1) Biologic dressing: 
 Allograft is a skin graft taken from another individual of same species. 
 Xenograft is a tissue graft from different species 

 Amniotic membrane:  
2) Synthetic dressing: like Opsite , Duoderm. 
3) Biosynthetic dressing:  

 Integra a bilayered skin substitute consisting of a "dermal" (lower) layer (bovine collagen 
base ) and a silicone sheet (upper) layer 

 Trancyte  
 Biobrane: bilaminate membrane; outer Silicone film and inner nylon mesh with collagen. 

4) Cultured epithelial autograft (Epicel):Epicel is used in patients with deep dermal or full 

thickness bums involving a total body surface area of >30%. 



Inhalational injury 
 

Pathogenesis: 
I. CO inhalation: CO affinity for Hb is 210 times that of O2 leading to displacement of O2 (major pathogenic 

affect) 
II. Direct injury to upper aerodigestive tract 
III. Inhalation of product of combustion(most common and significant component of inhalational injury) 

Aldehydes , keton and organic acid are produced from combustion of synthetic materials and causes 
significant chemical injury of respiratory tract 
 

Diagnosis: 
Presentation: Flame burn occurring in closed spaces , singed nasal hairs , facial burn , production of 
carbonaceous sputum . these non specific.   
Sign of upper respiratory obstruction (stridor) 
Arterial blood gase analysis: determine CarboxyHb level .if >10% are significant for CO inhalation 
Fiberoptic bronchoscopy: mainstay in DX 
X-Ray usually of little help unless there is other pathology 
 

Management: 
       The Tx of inhalational injury is only supportive.  
 

I. Airway maintenance : Patients with signs and symptoms of inhalation injury may require intubation. 
II. 100% O2 is given if CO poison is present. The half-life of carboxyhemoglobin on 100% oxygen is 40 

minutes while in room air is 250 minutes. 
III. Aggressive pulmonary toilet, bronchodilators, and clearing of secretions . 
IV. Steroids have not been shown to be beneficial in the treatment of inhalation injury, and the use of 

prophylactic antibiotics should be avoided. 
V. Repeat bronchoscopy can be useful in obtaining sputum samples for culture and for assistance in 

suctioning sloughed mucosa . 
VI. hyperbaric oxygen for patients with elevated carboxyhemoglobin levels. It  reduces the half life of carbon 

oxide from 40 minutes on 100% Fi01 to 20 minutes. 
 

                            Chemical injury 
 Traditionally, chemical injuries have been classified as either acid bums or alkali (base) bums. 
 The severity of chemical injuries depends on the composition of the agent, concentration of the agent, and 

duration of contact with the agent. 
 Alkaline bums cause more severe injury than acid bums since alkaline agents cause a liquefaction necrosis, 

which allows the alkali to penetrate deeper, extending the area of injury. 
 MANAGEMENT: 
1. The first step in managing a chemical injury is removal of the inciting agent. Clothes, including shoes, that have 

been contaminated are removed. 
2.  Areas of affected skin are copiously irrigated with water. Bums from chemical powders are the one exception to 

the rule of water irrigation since the water can activate the chemical. The powder should first be dusted off, and 
then irrigation can take place. 

3.  Neutralization of the inciting agent should never be attempted since this will produce an exothermic reaction. 
4. Special measures for certain chemicals:. 

 Hydrofluoric acid: Calcium gluconate injection. 
 Phenol: Polyethylene glycol wipe. 
 White phosphorous: Copper sulfate irrigation. 

 Elemental sodium, potassium, and lithium burns should never be treated with water irrigation. It should be 

Cover burn with oil and Pieces must be excised 

 
 
 
 



 
 

Electrical Injuries 
Caused by the passage of current through the patient's body.  
There are three mechanisms of tissue damage in electrical injury : 
1. Current-generated heating with resulting thermal burn, 
2. Direct electrical forces puncture of cell membranes (electroporation) 
3. Direct electric force denaturation of cell membrane protein.  
 

Passage of electrical current through a solid body results in conversion of electric energy to heat, a phenomenon termed joule 
heating. The heat production (Q) is proportional to the square of the current (I), the tissue resistance (R), and the time of 
contact (t) 
 

Alternating current is more dangerous than direct current at low voltages for two reasons: First, the skin 
offers lower resistance to alternating current than to direct current, and second, alternating current has a 
tetanizing effect on muscle, which increases the duration of contact.  
The point at which the muscle contractions are so severe that individuals grasping on the electrical conductor cannot let go is 
called the "let-go" threshold. 
 

Classification: 
 

Low voltage: source of less than 1000V 
1. Flash 
2. Direct contact: 
 Cutaneous burn 
 Muscle contractures 
 Cardiac involvement(Arrhythmias, ventricular and atrial fibrillation) 

 

High voltage: source of greater than 1000V. 
1. Flash 
2. Arcing: occurs between objects of opposite charge and does not require direct contact. 
3. Direct contact: 
 Cutaneous burn 
 Muscle contractures, fractures, dislocations 
 Tissue destruction(Muscle, nerve, vessels, bone, tendons) 
 Cardiac involvement(Arrhythmias, ventricular and atrial fibrillation) 

 
Tissue resistance in decreasing order, is as follows: bone, fat, tendon, skin, muscle, vessels, and nerve. 
Skin resistance is related directly to skin moisture.  
 

Management: 

Low voltage: Patients with a low-voltage injury who had no loss of consciousness and no dysrhythmia present 
can be discharged home. The  exception is a child who has an oral burn from biting an electrical cord. These 
patients require admission and monitoring for labial artery bleeding. 
 
 
 

High voltage 
I. 
A. Airway maintenance with C-collar until c-spine cleared 
B. Breathing and ventilation—100% oxygen 



C. Circulation and cardiac status 
1. Cardiac monitor (ECG) for the first 24 hours 
2. Two large-bore IV catheters 
3. Assess peripheral perfusion 
D. Disability, neurological deficit, and gross deformity 
1. Assess level of consciousness 
2. Note any neurological deficit 
3. Note any gross deformity 
E. Exposure and environmental control 
1. Stop the burning process and remove clothes 
2. Avoid hypothermia 
F.  Fluid resuscitation: If there are extensive cutaneous burns, then the Parkland formula is applied and fluid 

administration is titrated to achieve a urine output of 30 cc/h. If myoglobinuria is present, intravenous fluids should 

be titrated to a goal urine output of 100 cc/h until the urine clears. 

If myoglobinuria persists despite fluid resuscitation. then mannitol can be administered. Alkalinization of urine has 

also been advocated following electrical injury in order to prevent precipitation of myoglobin in the kidney tubules. 

II. Compartment syndrome managed with fasciotomies. 

III. Debridement: Early debridement might not be sufficient since irreversibly injured tissue may not have 

demarcated. At 3 to 5 days, all unhealthy tissue can be debrided and definitive wound closure can be achieved at 

this time. 

 
 

COMPLICATIONS OF THERMAL INJURY 
Early: 
1-Shock: 
    a. neurogenic due to severe pain. 
    b. hypovolemic due to ↑capillary permeability→interstitial odema and 
    intravascular hupovolemia→organ hypoperfusion and multiple organ failure  
    may be the end result. 
  c. septic shock in severe uncontrolled infections. 

2-Respiratory complication: 
a. Bronchopneumonia :most common cause of death. 
b. ARDS 

3-Gastrointestinal 
a. Acute ulceration of the stomach and duodenum (Curling’s ulcer) is now effectively controlled 

by prophylactic antacid or H2-receptor antagonist therapy. 
b. Acalculous cholecystitis 
c. paralytic ileus 

         The use of early enteral feeding improves mucosal blood flow, and reduces mucosal atrophy and subsequent   
bacterial translocation. 

 
 
 
 



 
 
4- Infections: 

1) Burn wound infections: The clinical signs of burn wound sepsis are 
 

(a) Conversion of second-degree burn to fullthickness necrosis. 
(b)  Focal black or dark brown discoloration of wound. 
(c) Hemorrhagic discoloration of subeschar fat. 
(d)  Erythematous and edematous wound margin. 

  

2) Suppurative thrombophlebitis.. 
3) Pneumonia: mostly caused by airborn pathogen (staph. Aureus). Hematogenous 

pneumonia   is generally the result of bacteremia from nondebrided burn tissue or from 
invasive burn wound sepsis 

4) Septicemia 
5) UTI 

5-DVT and pulmonary embolism:  

Risk factor: burn to lower extremity, intubated patient and pt with central venous line. 

 Routine prophylactic use of heparin is not justified in burn pt. The best prevention of deep venous  

thrombosis is to avoid femoral access 

6-Renal failure and Electrolyte disturbance. 

7-Compartment syndrome 

8-Anemia 

Late: 

1) Hypertrophic Scarring &Contracture 

2) Marjolins ulcer: is the malignant degeneration of a healed bum wound (SCC), which can occur 

decades following injury. These tumors typically occur in areas that were not skin grafted and are 

typically aggressive. 

3) Heterotopic ossification (HO) results from the deposition of calcium in the soft tissue 

around joints. 

4) Psychological trauma. 


