
OUTDOOR EMERGENCY CARE, 5th Edition                      Instructor’s Manual

Chapter 25  Cold-Related Emergencies
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:

25-1.  List and define the four mechanisms of heat loss.

25-2.  List the signs and symptoms of cold exposure.

25-3.  List the signs and symptoms of frostbite.

25-4.  List and explain the two classifications of hypothermia.

25-5.  List and explain the three categories of hypothermia related to severity.

25-6.  Define afterdrop and explain how to prevent it.  

25-7.  Describe and demonstrate the assessment and emergency care of a patient with a cold injury.

25-8.  Describe and demonstrate the assessment and emergency care of a patient with frostbite.

25-9.  Describe and demonstrate the assessment and emergency care of an avalanche victim.
Essential Content

I.
Anatomy and physiology

A.
Thermoregulation is the process of maintaining normal body temperature; controlled by the hypothalamus in the brain, and other organs and systems

B.
Body initially responds to temperature decreases by constricting peripheral blood vessels, reducing heat loss through the skin, and/or shunting blood away from colder areas



1.
Ensures brain, heart, and other vital organs receive warm blood



2.
Decreases surface temperature of skin, halts sweat production allowing skin to dry; body hairs stand on end to form layer of trapped air



3.
Shivering begins if core temperature continues to decrease




a.
Involuntary response that generates heat through repeated muscular contractions and is effective means of heat production




b.
Ceases if core temperature drops below 90°F (32°C. and may be inhibited by traumatic injuries or certain drugs



c.
Metabolic rate decreases once shivering stops




d.
Body’s oxygen demand decreases with metabolic rate decrease; protects body’s organs and tissues from low oxygen or poor perfusion environment that occurs with cold injuries


C.
Four mechanisms by which body may lose heat


1.
Conduction is direct transfer of heat from warm object to colder object when both are in direct contact with one another



2.
Convection is the direct transfer of heat through circulating air or fluid




a.
Wind chill is the apparent temperature felt on exposed skin, plays important role in heat loss




b.
Cold water accelerates heat loss by 25-fold



3.
Evaporation is the process of transferring heat from liquid to vapor




a.
Occurs primarily in humans through sweating




b.
Sweat fluid absorbs body heat and is transferred to the environment



4.
Radiation is the emission of infrared heat




a.
May account for as much as 60 percent of heat loss


D.
Alcohol is one of most common predisposing factors to a cold injury



1.
Causes peripheral vasodilation of skin, leading to heat loss via convection



2.
Veins get larger, allowing warm blood at skin surface



3.
Depresses central nervous system, impairing shivering and judgment that leads to irrational behaviors


E.
Advanced age affects body’s ability to adequately self-regulate temperature decreases



1.
Peripheral blood flow decreases



2.
Body fat decreases, which is necessary for proper thermal insulation


F.
Other factors that predispose a person to cold injury include freezing temperatures, high winds, high altitude, use of drugs, previous frostbite injury, overexertion which produces fatigue and sweat, poor-fitting, inadequate, or wet clothing, dehydration, impaired circulation from chronic disease (such as heart disease and diabetes., poor nutrition

II.
Common cold-related emergencies

A.
Frostnip and frostbite


1.
Frostnip, or chilblains, is local cold injury that is superficial with no freezing of tissues




a.
Relatively minor injury




b.
Remove exposed body part from cold to resolve




c.
Ears, tip of nose, fingers, and toes most prone



d.
Small areas affected; appear yellowish to gray, may tingle at first, then be painful




e.
Once warmed, no blisters appear and tissue is normal color but may be slightly shiny



2.
Frostbite is actual freezing of body tissue




a.
May involve only superficial tissues




b.
May extend to deep tissues




c.
Severe cases may involve bone




d.
Severity not always related to absolute temperature, but is determined by extent and duration of freezing




e.
Frostbite is produced in two ways





i.
Actual freezing of tissue






a..
Ice crystals form between cells, extracting water from them 






b..
Leads to dehydration and chemical imbalances, damaging protein of cells




ii.
Loss of blood supply






a..
Capillaries and other vessels are damaged






b..
Surviving capillaries and veins are damaged, resulting in leaking of serum into tissue







i.
Causes sludging or thickening of blood, making it semisolid







ii.
Blood eventually clots and forms blockages, restricting blood flow, causing tissue death



3.
Extent of damage is categorized




a.
Superficial: affects first/top layer of skin




b.
Partial thickness: affects upper layers of skin with minor tissue damage




c.
Full thickness: affects all layers of skin, muscle, and may even affect bone; includes tissue death



4.
Frostbite usually affects extremities as they are farthest from core and large muscles that help generate heat



5.
Blood supply is greatly reduced by peripheral vasoconstriction and is shunted to body core to preserve heat


6.
Hypothermia increases this response, so all of these patients should be evaluated for secondary frostbite injury



7.
Extremities subject to conductive, radiation, and evaporative heat losses



8.
Constrictive clothing factors in for reduced blood flow



9.
Wearing protective face gear can prevent facial frostbite


B.
Hypothermia



1.
Abnormally low body temperature—clinically is below 95°F (35°C. according to AHA


2.
Occurs when heat loss exceeds metabolic heat production and conservation



3.
Body temperature drops, increasing metabolism initially, causing shivering, which can warm body but as core temperature drops further, body systems slow and eventually patient becomes unresponsive



4.
Two classifications




a.
Primary hypothermia





i.
Immersion hypothermia






a.
Occurs when entire body is underwater, or only head is above water



b.
Takes more than 30 minutes for persons to become hypothermic if able to keep head above water (wearing flotation device.



c.
Function of muscles in arms and legs is lost after 10–15 minutes and drowning can occur




ii.
Non-immersion or accidental hypothermia





a.
Occurs more slowly from exposure to cold environment





b.
May be accelerated by weather if inadequate insulation




b.
Secondary hypothermia




i.
Associated with traumatized or critically ill patients





ii.
Hypothermia is a secondary problem, still can be severe and life threatening



5.
Severity is based on patient’s core temperature




a.
Mild hypothermia: core temperature below 95°F (32°C.



b.
Moderate hypothermia: core temperature of 86° to 93.2°F (30° to 34°C.



c.
Severe hypothermia: core temperature below 86°F (30°C.

C.
Afterdrop


1.
Continued drop in core body temperature after removal from cold exposure



2.
Occurs for limited time, even after warming measures are initiated



3.
Caused by circulation of cold blood from extremities back to heart, resulting in further drop in core temperature


4.
Severe cases can result in shock and cardiac arrest


D.
Windburn



1.
Irritation of skin that resembles superficial sunburn



2.
Partly due to drying effect of low humidity at high altitudes



3.
Can be prevented to some extent by wearing face protection



4.
Can compound cold-related injuries, especially frostbite
III.
Rescuer preparation for cold weather rescue

A.
To reduce risk to the rescuer

1. Know environment and be prepared

2. Bring adequate clothing for the environment: layering insulation with inner synthetic "wicking," insulating layers, and an outer shell layer

3. Be attentive to self and companions

4. Maintain adequate nutrition and hydration

5. Stay dry; pace self to avoid sweating/overexertion; remove or add layers of clothing as appropriate

6. Avoid tight/restrictive clothing and boots

7. Change socks often (at least daily and never sleep wearing wet socks.
8. Avoid alcohol, caffeine, and drugs that can predispose you to cold injury

9. Do not tolerate numbness in feet or hands
IV.
Assessment

A.
Begin with scene safety—rescuers must not become victims; do not give up your jacket 

B.
Perform primary assessment, including ABCDs



1.
Heart rate and respirations can be difficult to detect in cold patient



2.
Adequately assess a hypothermic patient to avoid unnecessary CPR or inducing cardiac arrhythmias

C.
Perform a secondary assessment as patient’s cold or wet clothing is being removed and follow with blankets or wraps, limiting the surface area exposed



1.
Look for signs of cold injury and hypothermia



2.
Use DCAP-BTLS and SAMPLE to determine possible co-existing injuries or illnesses

D.
Frostbite



1.
Pain is earliest symptom, followed by numbness, which can be mistaken for improvement



2.
Affected part may initially feel soft but may become firm or woody to touch



3.
Will initially be white or waxy, then turn pale or red depending on severity



4.
Redness may persist over several days following warming, then may blister with clear fluid or blood



5.
If death of tissue occurs, affected area will appear black, shriveled, and dry (dry gangrene.

E.
Hypothermia



1.
Mild hypothermia  (core temperatures below 95°F or 35°C.



a.
Manifests itself with shivering that significantly increases muscle activity and heat production




b.
Can warm with shivering alone if no other factors



c.
Requires protection from further heat loss




d.
An exhausted patient may have shivering fatigue and is unable to shiver



e.
Patient will generally remain responsive, but may be confused and have loss of judgment and decreased fine motor coordination



2.
Moderate hypothermia (core temperature 86°–93.2°F or 30°–34°C.



a.
Transition from mild is characterized by cessation of shivering and progressive slowing of metabolism





i.
Evidenced by slow pulse and/or slow respirations





ii.
Hypotension results as heart rate falls and peripheral vasoconstriction relaxes




b.
Level of responsiveness continues to decrease




c.
Surface temperature of skin gets colder




d.
When core temperature falls below 86°F (30°C., heart is at risk of ventricular fibrillation, either spontaneously or in response to mechanical stimulation





i.
Handle hypothermic patient gently




e.
Mental status severely depressed resulting in coma




f.
Temperatures nearing 77°F (25°C) may cause patient to appear clinically dead





i.
Patient may be unresponsive and comatose





ii.
Patient may be rigid without palpable pulses or discernable respirations





iii.
Torso will be cold to touch





iv.
Pupillary eye reflexes and deep tendon reflexes are diminished or absent




v.
Patient cannot be presumed dead unless conditions persist after warming or if obvious signs of fatal trauma are present


3.
Measuring core body temperature



a.
Core temperature is defined as temperature of vital organs in chest cavity




b.
Knowing core temperature allows classification of hypothermia




c.
Aggressiveness of treatment depends on severity




d.
OEC Technician may use a low-temperature rectal thermometer or an oral thermometer with patient’s mouth closed; axillary or infrared tympanic thermometers are not recommended



e.
OEC Technician should recognize the severity of hypothermia clinically
V.
Management


A.
Frostnip



1.
Seek shelter and warm affected area with warm hand or chemical heat pack covered in cloth



2.
Do not rub body part


B.
Frostbite



1.
When to warm frostbitten tissue



a.
Warm as soon as possible following initial discovery



b.
Warmed tissues must not be allowed to refreeze as they can become gangrenous, resulting in tissue death




c.
Do not attempt to warm the tissue if:





i.
Medical care is available in less than 2 hours





ii.
The body part has spontaneously thawed





iii.
Shelter and equipment are not available for thawing the part




d.
Thaw the body part if:





i.
Proper equipment and shelter are available in a backcountry setting





ii.
Rapid warming is possible





iii.
There is no possibility of refreezing




e.
If not warming frozen tissue in the field, take great care to protect area from additional injury




f.
If self-evacuating, leave a foot frozen—when thawing it is too painful for walking




g.
Often best field care is evacuation to medical care



2.
Where to warm a frostbitten body part



a.
Perform in a sheltered area where entire body can be kept warm




b.
Sufficient resources should be available to adequately warm and prevent refreezing (i.e., medical facility.



c.
In backcountry, a cabin may be used to build fire to heat water and prevent refreezing



3.
How to warm a frostbitten body part



a.
Remove constrictive clothing and jewelry



b.
Suspend affected part in center of warm water (102°–104°F [38.9°–40°C]) bath, use caution not to contact sides or bottom




c.
Keep in bath for 20–30 minutes




d.
Stir water to keep at constant temperature, add warm/hot water as needed




e.
Air dry if further heat loss is preventable




f.
DO NOT rub tissues




g.
Once warmed, apply aloe vera ointment and dry dressings




h.
Patient may self-administer ibuprofen, but not acetaminophen or aspirin




i.
ALS may be required for pain management




j.
Elevate affected area to reduce swelling




k.
Examine wounds daily if in extended transport setting



4.
May take several days to weeks for final demarcation of tissue damage




a.
Damaged or dead tissue will become gangrenous, mummify, and may auto-amputate




b.
Extensive postinjury follow-up care is needed




c.
Patients with small isolated clear blisters may remain in field if infection and refreezing can be prevented




d.
Patients unable to walk, have large or blood-filled blisters, or have partial- or full-thickness cold injuries should be evacuated


C.
Hypothermia



1.
Prevention of heat loss is key to care




a.
Move patient gently to shelter, best done on litter





i.
Self-evacuation for patient with more than mild hypothermia can cause afterdrop




b.
Heated building is best




c.
Replace wet/cold clothing with dry insulating clothing




d.
If shelter not available, protect from wind exposure and insulate from ground or other cold conductive materials using pads underneath the patient and add blankets




e.
Ensure airway is exposed




f.
A vapor barrier (hypothermia wrap. may be used





i.
Plastic sheet, space blanket, large trash bag, etc.





ii.
If patient has wet clothing and cannot be safely removed, place barrier between clothing and insulation





iii.
If patient is dry, place outside the insulation to protect patient from elements



2.
Warming methods



a.
Goal in the prehospital setting is to prevent afterdrop




b.
Keep patient lying down and still




c.
Passive warming





i.
Relies on retention of patient’s internal body heat





ii.
Shivering is primary passive warming method





iii.
Refer to previous section to prevent heat loss




d.
Active warming





i.
Involves application of heat source





a.
External warming







i.
Application of hot packs/hot water bottles to major superficial arterial sites, the periphery and trunk







ii.
Does not provide enough heat to warm moderately or severely hypothermic patient






iii.
Flexible plastic bladder-type systems for water may be used







iv.
Chemical heat packs do not have enough heat for warming the torso







v.
Do not apply heat sources directly to skin—insulate in stockings, mittens, or between layers of clothing or blankets







vi.
Forced air warming systems use hot air flowing through baffles across body







vii.
Charcoal fuel heater system is a metal canister in a harness placed on patient’s chest, with flexible tubing wrapped around the torso






b.
Internal heating







i.
Limited to humidified oxygen and consumption of warm beverages by responsive patients



3.
Mild hypothermia



a.
Use active external warming if vigorous shivering is present after preventing further heat loss




b.
Provide fuel (food. to enable muscles to continue shivering




c.
Exercise will generate heat but may precipitate afterdrop




i.
Initiate after 45–60 minutes of shivering in insulated environment





ii.
Stop exercise if any deterioration in physical or mental condition 





iii.
Hypothermic patient may need to ambulate to extricate from unsafe environment; once safe, patient should be placed in supine position and treated



4.
Moderate to severe hypothermia



a.
Care is the same; note patient may require treatment in hospital and should be transported rapidly




b.
Handle very gently in supine position, minimizing movement, especially during clothing removal




c.
Use of hypothermia wrap is essential




d.
Body-to-body contact may be used if no other resource available




e.
Do not use warming methods if they delay transport to hospital




f.
Do not give food or drink to patient with altered mental status




g.
Do not use warm water immersion as may cause severe drop in blood pressure or ventricular fibrillation




h.
Do not rub extremities—can cause tissue damage




i.
If patient presents without signs of life, begin treating immediately





i.
Patient may not actually be dead; may have very slow, faint heart rate and tissue rigidity





ii.
“They are not dead until they are warm and dead!”





iii.
Check for breathing and pulse for ten seconds




iv.
Initiate rescue breathing if cardiac activity and respirations are not detected





v.
Improved ventilation and oxygenation may strengthen cardiac activity and make pulse detectable





vi.
Use of AED may be beneficial






a.
Most studies indicate only one shock—follow local protocol





b.
Patient may need to be warmed to greater than 30°C before further attempts





vii.
CPR may be indicated—confirm with local medical advisors






a.
Do not do chest compressions on hypothermic patient with signs of life—may cause ventricular fibrillation






b.
Do not do chest compressions on patient who has been submerged in cold water for more than 1 hour, has core temperature of less than 50°F (10°C., has obvious fatal injuries, is frozen, has stiff chest wall preventing compressions, or if rescuers are exhausted or in danger



5.
Hypothermia in an extricated avalanche burial victim



a.
Asphyxiation is major cause of death, but hypothermia is primary medical concern




b.
Serious trauma may impair thermoregulation and accelerate development of hypothermia




c.
Severity may be assessed by level of consciousness and duration of burial





i.
If victim is responsive and duration is less than one hour, mild hypothermia is most likely




ii.
Moderate or severe hypothermia may develop after extrication due to exposure to cold, windy environment—handle patient gently and package to minimize additional heat loss





iii.
Victim with depressed level of responsiveness and not shivering will require transport to hospital for warming





iv.
Unconscious, breathing patients are likely moderately to severely hypothermic





v.
Burial victims who are pulseless after 35 minutes or less have most likely died from asphyxiation






a.
Begin CPR and continue CPR until higher level of medical care assumes care





vi.
Burial victims of greater than 35 minutes and core temperature less than 32°C may be severely hypothermic, should have resuscitation efforts continued during transport to medical facility



6.
Treat other injuries/illnesses



a.
Treat all injuries and illnesses expeditiously using appropriate methods



7.
Windburn




a.
Apply soothing, greasy ointment or lotion



8.
Evacuation and transportation



a.
Patient with mild hypothermia does not need to be emergently evacuated—prevent recurrence and monitor




b.
Evacuate to definitive care any patient who does not respond to warming, has moderate to severe hypothermia, or has severe frostbite





i.
Evacuate as gently as possible to prevent ventricular fibrillation or additional tissue damage





ii.
Continue to monitor vital signs, skin underneath heat sources, and distal circulation





iii.
Examine frequently unless this could increase heat loss or cause tissues to refreeze

Case Presentation
It is a beautiful spring day, with temperatures in the high 40s. You are at the base patrol hut. A healthy 45-year-old woman and her 18-year-old son set out for a day of cross-country skiing. Two hours into their trip, she falls through some soft snow into a shallow creek. Uninjured, she is easily able to extricate herself from the water, but not before getting wet up to her chest. The two skiers decide to continue on the trail because it exits into the ski area and they can take the gondola to the base area. As they cross the ski area boundary, she is shaking uncontrollably. They decide to stop and drink what is left in their thermos: hot chocolate and Schnapps. They are able to make it to the gondola to ride to the base area. Halfway through the 20-minute ride, she is no longer shaking, appears sleepy, and closes her eyes. At the base area, her son is unable to wake her up. You are standing at the off-load ramp when the son yells out that he needs your help. He quickly briefs you while you conduct an initial assessment.

What should you do?

Case Update
You move the patient from the gondola and into the gondola base building, where you have room to work on her. Her clothes are wet and she appears to be dead. Her skin is pale and cold to the touch, and she is unresponsive. You immediately check her carotid pulse for 10 seconds, and you identify that it is very slow. There are no signs of trauma.

What should you do now?

Case Disposition
You decide from her clinical picture that the patient is severely hypothermic. You direct someone to call 911. You ensure an open airway and use a bag-valve-mask device for rescue breathing. Others help the patient gently remove her wet clothes. You then place her in a hypothermia wrap with warm blankets and place warm water bottles in her axillae and groin.

The paramedics arrive, intubate the patient, and place her on a cardiac monitor, which shows that her heart has an organized rhythm with a very slow pulse. Additionally, the paramedics start intravenous lines and administer warm saline. They gently transfer her to the ambulance and take her to the hospital.

At the hospital her core body temperature initially is 79°F (26°.. The patient goes into ventricular fibrillation, an AED is used, and CPR is started. The patient has no response to initial defibrillation or the ACLS drugs given. In the ED, the patient is aggressively warmed, and eventually her heart regains a normal rhythm. The patient remains in the intensive care unit for a few days and later is discharged from the hospital.  

Discussion Points
Have you or a family member ever experienced any level of hypothermia? What did it feel like?  

If you have experienced hypothermia, do you continue to have problems when you go outside in the elements?

Does your area have area of concerns such as ponds that patrons could fall into? Cross country trails that are away from shelters?  
What is your area’s medical protocol related to starting CPR on a hypothermic patient?

Is transportation an issue at your area for the hypothermic patient—such as distance to a warming shelter or aid room?

What methods do you have at your area to help rewarm a mild hypothermic patient?

Does your area have warming methods that you can carry in your pack such as space blankets?  
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