Hypothermia

1. Defining Hypothermia

Hypothermia - "a decrease in the core body temperature to a level at which normal muscular and cerebral functions are impaired." - Medicine for Mountaineering 

2. Recognising Hypothermia
Conditions Leading to Hypothermia
· Cold temperatures 

· Improper clothing and equipment 

· Wetness 

· Fatigue, exhaustion 

· Dehydration 

· Poor food intake 

· No knowledge of hypothermia 

· Alcohol intake - causes vasodilatation leading to increased heat loss 
Degrees of Hypothermia

Mild Hypothermia - core temperature 98.6 - 96 degrees F

· Shivering - not under voluntary control 

· Can't do complex motor functions (ice climbing or skiing) can still walk & talk 

· Vasoconstriction to periphery 

Moderate Hypothermia - core temperature 95 - 93 degrees F

· Dazed consciousness 

· Loss of fine motor coordination - particularly in hands - can't zip up parka, due to restricted peripheral blood flow 

· Slurred speech 

· Violent shivering 

· Irrational behaviour - Paradoxical Undressing - "I don't care attitude" - flattened affect 

Severe Hypothermia - core temperature 92 - 86 degrees and below (immediately life threatening)
· Shivering occurs in waves, violent then pause, pauses get longer until shivering finally ceases - because the heat output from burning glycogen in the muscles is not sufficient 
to counteract the continually dropping core temperature, the body shuts down on shivering to conserve glucose 

· Person can't walk, collapses , curls up into a foetal position to conserve heat 

· Muscle rigidity develops because peripheral blood flow is reduced and causing lactic acid and CO2 build-up in the muscles 

· Skin is pale and pupils dilate 
· Pulse rate decreases 

· At 90 degrees the body tries to move into hibernation, shutting down all peripheral blood flow and reducing breathing rate and heart rate. 

· At 86 degrees the body is in a state of "metabolic icebox." The person looks dead but is still alive. 

Death from Hypothermia 
· Breathing becomes erratic and very shallow 

· Semi-conscious 

· Cardiac arrhythmias develop, any sudden shock may set off Ventricular Fibrillation 

· Heart stops, death 
Assessing a Hypothermic Casualty 
	Stage
	Core Temperature
	Signs & Symptoms

	Mild Hypothermia
	99º - 97ºF
	Normal, shivering can begin

	
	97º - 95ºF
	Cold sensation, goose bumps, unable to perform complex tasks with hands, shiver can be mild to severe, hands numb

	Moderate Hypothermia
	95º - 93ºF
	Shivering, intense, muscle incoordination becomes apparent, movements slow and laboured, stumbling pace, mild confusion, may appear alert. Use sobriety test, if unable to walk a 30 foot straight line, the person is hypothermic.

	
	93º - 90ºF
	Violent shivering persists, difficulty speaking, sluggish thinking, amnesia starts to appear, gross muscle movements sluggish, unable to use hands, stumbles frequently, difficulty speaking, signs of depression, withdrawn.

	Severe Hypothermia
	90º - 86ºF
	Shivering stops, exposed skin blue of puffy, muscle coordination very poor, inability to walk, confusion, incoherent/irrational behavior, but may be able to maintain posture and appearance of awareness

	
	86º - 82ºF
	Muscle rigidity, semiconscious, stupor, loss of awareness of others, pulse and respiration rate decrease, possible heart fibrillation

	
	82º - 78ºF
	Unconscious, heart beat and respiration erratic, pulse may not be palpable

	
	78º - 75ºF
	Pulmonary oedema, cardiac and respiratory failure, death. Death may occur before this temperature is reached.




· If shivering can be stopped voluntarily = mild hypothermia 

· Ask the person a question that requires higher reasoning in the brain (count backwards from 100 by 9's). If the person is hypothermic, they won't be able to.

· If shivering cannot be stopped voluntarily = moderate - severe hypothermia 

· If you can't get a radial pulse at the wrist it indicates a core temp below 90 - 86 degrees 

· The person may be curled up in a foetal position. Try to open their arm up from the foetal position; if it curls back up, the person is alive. Dead muscles won't contract only live muscles. 

Watch for the "-Umbles" - stumbles, mumbles, fumbles, and grumbles, which show changes in motor coordination and levels of consciousness 

3. Treating Hypothermia

The basic principles of re-warming a hypothermic victim are to conserve the heat they have and replace the body fuel they are burning up to generate that heat. If a person is shivering, they have the ability to re-warm themselves at a rate of 2oC per hour. 

Mild - Moderate Hypothermia

1. Reduce Heat Loss
· Additional layers of clothing 

· Dry clothing 

· Increased physical activity 

· Shelter 

2. Add Fuel & Fluids 

It is essential to keep a hypothermic person adequately hydrated and fuelled. 

Food types

· Carbohydrates - simple carbohydrates (sugars) are quickly released into blood stream for sudden brief heat surge - these are the best to use for quick energy intake especially for mild cases of hypothermia 

· Proteins - slowly released - heat given off over a longer period 

· Fats - slowly released but are good because they release heat over a long period. However, it takes more energy and water to break fats down into glucose (fuel that the body can use)

 Things to avoid

· Alcohol - a vasodilator - increases peripheral heat loss 

· Caffeine - a diuretic - causes water loss increasing dehydration 

· Tobacco/nicotine - a vasoconstrictor, increases risk of frostbite 

3. Add Heat
· Fire or other external heat source 

· Body to body contact. Get into a sleeping back, in dry clothing with a normothermic person in lightweight dry clothing 

Severe Hypothermia

1. Reduce Heat Loss
· Hypothermia Wrap: The idea is to provide a shell of total insulation for the patient. No matter how cold, patients can still internally rewarm themselves much more efficiently than any external rewarming. Make sure the patient is dry, and has a polypropylene layer to minimize sweating on the skin. The person must be protected from any moisture in the environment. Use multiple sleeping bags, clothing, sleeping mats, rucksacks, ropes etc to provide insulation all the way around the patient, especially between the patient and the ground. 

2. Add Fuel & Fluids
Warm Sugar Water - for people in severe hypothermia, the stomach has shut down and will not digest solid food but can absorb water and sugars. Give a dilute mixture of warm water with sugar every 15 minutes. This will be absorbed directly into the blood stream providing the necessary calories to allow the person to re-warm himself or herself. 

Urination - vasoconstriction creates greater volume pressure in the blood stream. The kidneys pull off excess fluid to reduce the pressure. A full bladder results in body heat being used to keep urine warm rather than vital organs. Once the person has urinated, precious body heat will be used to maintain the temperature of vital organs. So in the end urinating will help conserve heat. You will need to help the person urinate!
CPR & Hypothermia

When a person is in severe hypothermia they may demonstrate all the accepted clinical signs of death:

· Cold 

· Blue skin 

· Fixed and dilated pupils 

· No discernable pulse 

· No discernable breathing 

· Comatose & unresponsive to any stimuli 

· Rigid muscles 

But they still may be alive in a "metabolic icebox". Your job as a rescuer is to re-warm the person and do CPR if necessary. A hypothermia victim is never cold and dead only warm and dead. During severe hypothermia the heart is hyperexcitable and mechanical stimulation (such as CPR or moving them) may result in death. As a result CPR may be contraindicated for some hypothermia situations: 

1. Make sure you do a complete assessment of heart rate before beginning CPR. Remember, the heart rate may be 2-3/minute and the breathing rate 1/30 seconds. Instituting cardiac compressions at this point may lead to life-threatening arrythmias. Check the carotid pulse for up to a minute to ascertain if there is some slow heartbeat. Despite the heart beating very slowly, it is filling completely and distributing blood fairly effectively. External cardiac compressions are only 20-30% effective. Thus, with its severely decreased demands, the body may be able to satisfy its circulatory needs with only 2-3 beats per minute. Be sure the pulse is absent before beginning CPR. 

2. Ventilation may have stopped but respiration may continue - the oxygen demands for the body have been so diminished with hypothermia that the body may be able to survive for some time using only the oxygen that is already in the body. If ventilation has stopped, artificial ventilation may be started to increase available oxygen. In addition, blowing warm air into the person’s lungs may assist in internal re-warming. 

How We Lose Heat to the Environment



1. Radiation - loss of heat to the environment due to the temperature gradient (this occurs only as long as the ambient temperature is below 98.6). Factors important in radiant heat loss are the surface area and the temperature gradient.
2. Conduction - through direct contact between objects, molecular transference of heat energy 

· Water conducts heat away from the body 25 times faster than air because it has a greater density (therefore a greater heat capacity). Stay dry = stay alive! 

· Steel conducts heat away faster than water 

Example: Generally conductive heat loss accounts for only about 2% of overall loss. However, with wet clothes the loss is increased 5 fold. 

2. Convection - is a process of conduction where one of the objects is in motion. Molecules against the surface are heated, move away, and are replaced by new molecules which are also heated. The rate of convective heat loss depends on the density of the moving substance (water convection occurs more quickly than air convection) and the velocity of the moving substance. 

· Wind Chill - is an example of the effects of air convection, the wind chill table gives a reading of the amount of heat lost to the environment relative to a still air temperature. 
3. Evaporation - heat loss from converting water from a liquid to a gas 

· Perspiration - evaporation of water to remove excess heat 

· Sweating - body response to remove excess heat 

· Respiration - air is heated as it enters the lungs and is exhaled with an extremely high moisture content 

· It is important to recognize the strong connection between fluid levels, fluid loss, and heat loss. As body moisture is lost through the various evaporative processes the overall circulating volume is reduced which can lead to dehydration. This decrease in fluid level makes the body more susceptible to hypothermia and other cold injuries. 
Response to Cold

Cold Challenge - (negative factors)

· Temperature 

· Wet (rain, sweat, water) 

· Wind (blowing, moving, e.g. biking)
Total = Cold Challenge 
Heat Retention - (positive factors)

· Size/shape (Eskimo vs. Masai) 

· Insulation (layering/type) 

· Fat (as insulation) 

· Shell/core (shunt blood to core) shell acts as a thermal barrier
Total = Heat Retention 

Heat Production - (positive factors)

· Exercise, shivering Limited by: 

· Fitness 

· Fuel stores (glycogen) 

· Fluid status (efficient exercise) 

· Food intake (kindling, sticks, logs) 

Total = Heat Production 

	Heat Retention
	+
	Heat Production
	less than
	Cold Challenge
	=
	Hypothermia
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Surface to Volume ratio
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Wind
	 
	 


Your Body Core Temperature

1. Heat is both required and produced at the cellular level. The environment acts as either a heating or a cooling force on the body. The body must be able to generate heat, retain heat, and discharge heat depending on the body activity and ambient external temperature. 

2. Body temperature is a measure of the metabolism - the general level of chemical activity within the body. 

3. The hypothalamus is the major centre of the brain for regulating body temperature. It is sensitive to blood temperature changes of as little as 0.5 degrees Celsius and also reacts to nerve impulses received from nerve endings in the skin. 

4. The optimum temperature for chemical reactions to take place in the body is 98.6 degrees F. Above 105 F many body enzymes become denatured and chemical reactions cannot take place leading to death. Below 98.6 F chemical reactions slow down with various complications which can lead to death. 

5. Core = the internal body organs, particularly the heart, lungs, and brain. 
Periphery = the appendages, skin, and muscle tissue. 

6. Core temperature is the temperature that is essential to the overall metabolic rate of the body. The temperature of the periphery is not critical. 

How Your Body Regulates Core Temperature

1. Vasodilation - increases surface blood flow, increases heat loss (when ambient temperature is less that body temperature). Maximal vasodilation can increase cutaneous blood flow to 3000 ml/minute (average flow is 300-500 ml/minute). 

2. Vasoconstriction - decreases blood flow to periphery, decreases heat loss. Maximal vasoconstriction can decrease cutaneous blood flow to 30 ml/minute. 

3. Sweating - cools body through evaporative cooling 

4. Shivering - generates heat through increase in chemical reactions required for muscle activity. Visible shivering can maximally increase surface heat production by 500%. However, this is limited to a few hours because of depletion of muscle glucose and the onset of fatigue. 

5. Increasing/Decreasing Activity will cause corresponding increases in heat production and decreases in heat production. 

6. Behavioral Responses - putting on or taking off layers of clothing will result in heat regulation 
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