
OUTDOOR EMERGENCY CARE, 5th Edition                      Instructor’s Manual
Chapter 19  Burns
OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints, Test Bank, IRCD, myNSPkit (online resource)

OEC Student Resources: Student text, Student CD, myNSPkit (online resource)

Chapter Objectives

Upon completion of this chapter, the OEC Technician will be able to:

19-1.
List four types of burns.

19-2.
List the signs and symptoms for each type of burn.

19-3.
Compare and contrast the methods for classifying burns.

19-4.
Describe the clinical significance of a voice change in the setting of a thermal burn.

19-5.
Compare and contrast direct current and alternating current.

19-6.
Describe how to assess burn severity using the “Rule of Nines” system.

19-7.
Describe and demonstrate the management of a burn patient.

Essential Content

I.
Anatomy and physiology

A.
Skin is composed of two primary layers: epidermis and dermis

B.
Subcutaneous tissue lies beneath these layers and attaches skin to other underlying structures


C.
Largest organ in the body with functions that include:

1. Protection of underlying structures

2. Defense against invading pathogens
3. Sensation

4. Temperature regulation

5. Prevention of fluid loss 

6. Synthesis of vitamin D

7. Excretion


D.
Epidermis is outermost layer



1.
Thicker in abrasion-prone areas such as heel and palm



2.
Does not contain blood vessels


E.
Dermis lies beneath epidermis; tightly connected by a basal membrane



1.
Contains nerve endings, hair follicles, sweat glands, and blood vessels



2.
Sweat glands keep body cool



3.
Sebaceous glands keep skin lubricated


F.
Skin is not impenetrable and is vulnerable to damage when exposed to extreme temperatures, caustic substances, and other hazardous sources

II.
Types of burns

A.
Thermal burns


1.
Most common type of burn



2.
Caused when heat comes directly into contact with skin



3.
Common causes include open flames, hot water or steam, superheated air, and physical contact with hot item



4.
Most burns are on skin surface, but can occur inside the body such as breathing heated air or hot steam; causes extensive damage to delicate lung tissue

B.
Chemical burns


1.
Result from exposure to a caustic substance—acids or bases


2.
Classification determined by substance’s potential of hydrogen (pH)




a.
pH scale





i.
Strong acid is 1





ii.
Strong base is 14





iii.
Neutral is 7





iv.
Each number represents a tenfold difference from the next whole number



3.
Extent of injury varies with concentration of the chemical, amount of chemical involved, and duration of contact



4.
Alkaline or basic chemicals tend to cause more extensive chemical burns than acids because they penetrate the skin deeper



5.
Mucous membranes in the mouth can be burned if chemicals are ingested 



6.
Acidic and alkaline solutions commonly found in commercial settings



7.
Are usually cleaning solutions, in concentrated forms



8.
Chemical burns can also be caused by substances such as mustard gas, a powerful blister-producing agent

C.
Electrical burns


1.
Occur when body comes into contact with an electrical current



2.
Severity determined by:




a.
Amount and type of electricity contacted




b.
Where the electricity enters and exits the body




c.
Duration of contact



3.
Electricity normally flows from source to electrical ground following path of least resistance



a.
Skin is a relatively poor conductor with high resistance




b.
When wet or oily, conductivity increases and resistance markedly decreases



c.
Internal structures (blood vessels and nerves) are highly conductive and have low resistance, which is why electrical injuries traveling through the body produce severe internal injuries


4.
Consider internal injuries if patient exposed to significant electrical current, which can pass into and burn any organ in the body; heart can be significantly damaged or can stop altogether


5.
Electrical current is categorized by direction of flow and its power or voltage



a.
Can be unidirectional, or direct current (DC), or



b.
Bidirectional, or alternating current (AC)




i.
More dangerous than direct current




ii.
Pulsations in the current can cause victim to remain in physical contact with energy source for longer periods of time, resulting in more significant damage



c.
Amp (A) is the unit by which electrical current is measured




d.
Volt (V) is the unit by which the power of an electrical current is measured 



6.
High-voltage power commonly found in power lines and commercial settings



7.
Low-voltage power found in residential settings



8.
Burn from electricity will produce a surface burn injury where it entered the body and where it exited, and the current may affect all tissue in between



9.
Lightning is another form of electrical injury, covered in Chapter 26, Heat-Related Emergencies

D.
Radiation burns


1.
Occur following exposure to a radiation-emitting object, substance, or element



2.
Sources include tanning beds, plant and grow lights, heat lamps, black lights, medical x-rays, welding equipment, other industrial or military equipment, and the sun



3.
Sunburn occurs with less time exposure at higher altitudes



4.
Three types of natural radiation from radioactive decay: alpha, beta, and gamma



5.
Gamma radiation is most dangerous, but appears to be safe at dose of a diagnostic chest x-ray



6.
Other than UV-related burns from the sun or burns from welding equipment, are the least likely to be encountered by OEC Technicians
III.
Burn classifications

A.
Superficial (first-degree) burn



1.
Mildest form; affects epidermis only



2.
Skin is hot, dry, and reddened



3.
May be mild swelling, tenderness, and pain



4.
Healing is usually spontaneous and occurs within a few days



5.
Too much exposure to the sun or a tanning bed are most common sources


B.
Partial-thickness (second-degree) burn



1.
Affects both epidermis and dermis



2.
Reddened skin and blisters 



3.
Nerve endings are inflamed and irritated; skin is painful to the touch


4.
Consider ALS for intravenous pain medication for patient with extensive partial-thickness burns



5.
May be surrounded by patches of superficial burns



6.
Healing depends on extent of burn, stability of blisters, and how long it takes plasma to be reabsorbed



7.
Scalding is most common cause of these burns, and caustic chemicals 


C.
Full-thickness (fourth-degree) burn


1.
Destroys all layers of the skin and extends into the underlying structures



2.
Can include muscle and bone



3.
Burns over a large surface of the body cause high morbidity and mortality



4.
Skin takes on white or charred leathery appearance



5.
Pain is absent due to complete destruction of nerve endings



6.
Healing time is extremely slow and depends on size of burn area and extent and seriousness of concurrent injuries



7.
Skin does not grow back



8.
Common sources include thermal burns such as boiling water, scalds, or direct contact with open flame



9.
Most severe and require extensive treatment; are more prone to infection

IV.
Assessment of the burn patient

A.
Scene safety



1.
Fires must be put out, power turned off, chemicals removed



2.
If chemicals or radiation present, HazMat team may need to be called in



3.
Touching patient in contact with live electric wire can kill rescuer



4.
Make sure all potential dangers have been abated


B.
Use PPE, including eye, face, and hand protection



1.
Consider chemical-resistant equipment for chemical burns


C.
Assess ABCDs



1.
Burn patients at high risk for serious airway injuries


2.
Soft mucosa in upper airway is especially vulnerable to heat and caustic vapors; can produce significant swelling, resulting in airway obstruction



3.
Lower airway can also be damaged as a result of inhalation injury



4.
Can develop over time and rapidly cause airway compromise



5.
Signs and symptoms of inhalation injury include:

a. Obvious burns involving the head, face, or neck

b. Singed hair, including the eyebrows, nose hairs, facial hair

c. Soot and other by-products of combustion on the face, in the mouth, or around the nostrils

d. Hoarseness or voice changes

e. Airway swelling

f. Darkened oral or nasal discharge known as carbonaceous sputum 



6.
Begin immediate treatment and activate emergency care system



7.
May be a short window of time when patient can be intubated by an ALS provider before swelling becomes too great


D.
Finish primary assessment by assessing circulation and correcting any external bleeding and determining level of consciousness and distal neurologic function


E.
Perform thorough secondary assignment and obtain vital signs


F.
Obtain medical history using SAMPLE


G.
If source is flame related, assess risk of carbon monoxide (CO) poisoning (assume exposure if patient was in enclosed area)



1.
Symptoms of elevated CO levels include headache, nausea, and altered mental status



2.
If CO exposure is expected, give patient high-flow, high-concentration oxygen through nonrebreather mask


H.
If source is hot liquid, attempt to determine how long liquid was in contact with the skin prior to being irrigated with water

I.
If source is exposure to chemical, attempt to identify, particularly the active ingredients and concentration


J.
If source is electricity, determine exposure and body part in direct contact; source of power



1.
Burns are usually more extensive than can be initially assessed



2.
Usually involves large amount of deep tissue or organs



3.
At risk for cardiac-related injury or arrest due to electrical charge



4.
Look for entrance/exit wounds to determine extent of affected structures


K.
Evaluate severity of burn using classifications, taking into account partial- or full-thickness burns only


1.
Rule of Nines divides the adult body into 11 anatomical sections, each representing 9 percent of the total body surface area (TBSA):

a. Head (front and back)

b. Chest

c. Abdomen

d. Upper back

e. Lower back

f. Right arm

g. Left arm

h. Front of right leg

i. Back of right leg

j. Front of left leg

k. Back of left leg 



2.
For children and infants the percentages are the same except for the head (18 percent) and legs (14 percent); the head is proportionally larger than an adult’s, legs are proportionally shorter



3.
Genital area is 1 percent TBSA regardless of age



4.
For large areas of the body burned, combine burned body sections to determine a percentage



5.
The palm approach is another way to measure total percentage




a.
Usually for smaller burned areas




b.
The patient’s palm is approximately 1 percent of TBSA



c.
Estimate how many palms are required to cover the burn area



6.
Determining burn severity is important in determining patient care; patients who meet the following criteria should be taken to a burn center:
a. Burns to a child under 10 years old or to an elderly person over 65 years old 

b. Burns involving more than one body part (e.g., torso and leg) 

c. Burns involving the head, neck, hands, feet, genitals, or major joints 

d. Inhalation injury or burns

e. Burns associated with difficulty breathing or hoarseness 

f. Chemical or electrical burns (including lightning injury)

g. Partial-thickness (second-degree) burn greater than 10 percent TBSA

h. Any full-thickness (third- or fourth-degree) burn

i. Burns associated with trauma

j. Burns with a serious underlying medical disorder (e.g., diabetes, heart disease)

k. Burns in a patient who requires special social, emotional, or physical needs

l. Exposure to radioactive materials

V.
Management of the burn patient

A.
Continue to ensure safety

B.
Stop the burning process to prevent further injury



1.
Remove patient from burn source



2.
Put out fire on patient


C.
Correct any ABCD-related problems 


D.
Remove charred clothing and jewelry as soon as possible



1.
Leave clothing in place that does not come off easily


E.
Cool and irrigate burned tissue with room-temperature tap water or sterile saline; complete immersion in water is only recommended for small localized burns with continued burning sensation


F.
Monitor patient as cooling in the outdoors can result in hypothermia


G.
Cover using dry, sterile dressings


H.
Smaller burns (less than 5 percent TBSA) may benefit with clean, wet, cool dressing


I.
Do not apply ointments or creams


J.
Keep patient warm with clean sheet or blanket; can decrease pain severity by reducing air flow over burned tissue


K.
Monitor and treat for shock


L.
For significant upper body burns, elevate patient’s head and chest 20–30 degrees to minimize edema


M.
If accompanied with suspected spinal injury, elevate head end of long spine board


N.
Provide emotional support


O.
Treatment for specific burns as follows:



1.
Thermal burns




a.
Extinguish any burning or smoldering clothing; can use “stop, drop, and roll” technique, smothering the flames with coat or blanket, water, or a CO2 extinguisher




b.
Remove burned clothing; with hot liquids, remove all clothing that may have had contact (especially prevalent among toddlers wearing diapers)




c.
Do not remove clothing if melted onto skin/tissue; do not break blisters, and do not apply cold compresses as their use may precipitate hypothermia



2.
Chemical burns




a.
Remove patient’s clothing and jewelry, whether or not contaminated




b.
Protect self from caustic substances




c.
Consider mobilizing HazMat team for full decontamination if large amounts of chemicals present




d.
Brush off residue from patient




e.
Irrigate affected areas with large amounts of room-temperature or tepid water for at least 15 minutes




f.
Alkali burns may require longer irrigation times




g.
Avoid exposing noninjured areas during irrigation




h.
Do not use neutralizing agents (can cause thermal reaction, resulting in further damage)




i.
Do not rub tissue




j.
In wilderness setting, rinse patient with the cleanest water available




k.
Once irrigation is complete, cover all burned areas as described above




l.
Contact Chemtrec for chemical identification and treatment-related questions



3.
Electrical burns




a.
Make sure power source is turned off, have patient removed from power supply preferably by specially trained personnel




b.
Move patient to safe area, protecting spine and neck (immobilize on backboard)




c.
Maintain airway and give supplemental oxygen




d.
Evaluate for shock and treat appropriately




e.
If patient goes into cardiac arrest, begin CPR and attach AED if available



f.
Look for entrance and exit wounds to determine what underlying structures may have been affected




g.
Cover wounds in usual manner



4.
Radiation burns




a.
Require specialized equipment and management techniques beyond the scope of this text




b.
Patients with radioactive material on them should be approached by someone from a HazMat team wearing protective gear




c.
If injury is due to terrorist attack or industrial accident, do not enter the area




d.
UV-related burns are treated in the same manner as a first-degree burn

VI.
Further care and transport

A.
Severe burns can have numerous complications including shock, sepsis, acute respiratory distress syndrome, and cardiac arrest


B.
All but most minor burn patients must be transported to a care facility, preferably a burn center


C.
Advanced care providers should transport the patient as they can administer pain medications and other advanced therapies


D.
Transport patient on clean, dry sheet to prevent person from sticking to transportation device


E.
Provide transporting crew or hospital staff with complete hand-off report, including source of burn, pertinent history, clinical findings and treatment, and patient’s response

Case Presentation 

You are walking into the lodge on a cold winter afternoon when a woman rushes up to you with her four-year-old son who is crying in anguish. The mother explains that she had been cooking instant noodles in the cafeteria microwave and had walked just a few steps away to answer her cell phone. She ran back when she heard her son scream and found that he had pulled the boiling-hot dish out of the microwave and onto himself. The child has no past medical history, is not taking any medications, and has no allergies. 

What should you do?
Case Update

You don gloves and immediately remove the four-year-old’s clothing, including his underpants. After confirming that the ABCDs are intact, you call for assistance on the radio and then begin a secondary assessment. Upon examination of the patient, you note that the boy’s chin and the front of his neck for a distance of about twice as long as his palms are bright red and are surrounded by larger areas of redness in a splash-like pattern. Blisters appear to be forming on the front of his chest. The child is still shrieking and claws frantically at his mother. He is breathing rapidly and his heart rate is 110 and regular at the brachial artery pulse point. 

What should you do now? 

Case Disposition

After examining the child, you determine that his injuries consist of first- and second-degree burns due to thermal scalding. Using the palm approach, you calculate that the patient’s burns cover 4 percent of TBSA and that he has no airway involvement. With assistance from the mother and other patrollers, you gently irrigate the burns with room-temperature sterile saline and then lightly cover the second-degree burns with sterile gauze. You summon an ambulance, which transports the patient and his mother to a local hospital for further treatment.

Discussion Points
How far is the nearest burn center to your area?

Have you or a family member ever experienced a burn greater than a first-degree burn?

Do you know of anyone who has been struck by lightning?

What kind of chemicals are present at your area that are caustic and could cause burns?

What kind of personal protection does your area have to protect rescuers who are responding to an accident scene where chemicals are present?

Does your area have sterile saline for flushing the skin or eyes of a burn patient?

Does your area have an emergency eye wash station? If so, where is it located?

HoHo
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