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PROTOCOL – ALTITUDE PHYSIOLOGY

PURPOSE:
To provide information on and medical guidelines for the effects of altitude during air medical transport.

PROCEDURE:


1. 
Oxygen Needs

All patients should be administered 02 due to decreasing available (partial pressure) 02 with increasing altitude – Dalton’s Law.

All patient’s with significant hemorrhage or anemia require 100% 02.  Because hemoglobin carries 02 to the tissues, a hemoglobin level <7 g/dl may be potentially dangerous when flying at high altitudes; consider transfusing the patient prior to flight.

Patients with eye injuries require 100% 02.  The retina has the highest oxygen need of any organ.  An increase in altitude will produce dilatation of the retinal vessels and will lead to an increase in vascular volume, which will result in an increase in intraocular pressure.

Severe head injuries require 100% 02.  A decrease in 02 (or an increase in C02) causes dilatation of cerebral blood vessels and increases vascular flow to the brain, thereby increasing intracranial pressure.

OB patients in labor or premature labor should at least be given low flow 02.  Hypoxia causes the uterus to become more irritable and can cause fetal distress and premature labor.

2.
Barometric Pressure Considerations:

Boyle’s Law: The pressure and volume of an enclosed gas is inversely proportional; therefore, as barometric pressure decreases with an increase in altitude, a given volume of gas increases.

Pneumothorax – the amount of trapped air in the pleural cavity will expand with altitude and therefore may need to be evacuated before transport.

Bowel Obstruction – gas within the GI tract will expand with altitude; these patients will require a NG tube left open to air or to suction.  If gas is trapped below the level of the obstruction, keep altitude at a minimum.

Skull Fractures – be alert to the possibility of free air inside the skull and keep altitude at a minimum.

Congested Sinuses – maintain low altitudes with slow ascents and descents.  Flight team members should not fly with uncorrected sinus congestion.

Plugged Eustachian Tube – attempt to relieve with a Valsalva maneuver or by swallowing, yawning, or tensing the muscles in the throat.

Decompression Sickness (Bends) – the release of excess nitrogen from the body that form bubbles.  Gases are distributed throughout the body in proportions that depend on partial pressure of the gas and its solubility in water, body solutions and fat.  These bubbles of nitrogen will enlarge with altitude.  Therefore, keep altitude at a minimum.

Air Splints and MAST – the gas volume within the splint or pants will increase with ascending altitude and decrease with decreasing altitude.  The increased pressure can result in a tourniquet effect, while the decreased pressure may result in decreased effectiveness of the device.  Slow release or addition of air may be required to maintain the desired effect.

Colostomy – air expansion stimulates GI motility.

IV Bottle – with glass bottles, air expansion will significantly affect drip rate.  It is therefore advisable to use plastic bottles and bags.  Always keep the drip chamber ½ full.  Pressure bags are helpful to maintain a steady flow.

Chest Tubes – Observe for clogging; consider transport with a Heimlich valve between the Pleurovac and the patient.

Dental Work – due to the possibility of trapped air (i.e., following a root canal), crew members should not fly within 24 hours of having dental work.

ET Tubes and Foley Catheters – balloon size may change with changes in altitude, monitor closely.

3.
Vibration:

Traction devices cannot have dangling weights.

Equipment settings should be re-checked on a routine basis.  Screws and bolts loosen over long periods of time and need routine maintenance.

4.
Humidity:
Humidity decreases with increases in altitude.

With decreased humidity: ET tubes, especially small ones, will easily plug with mucous.

Corneas will dry out easily; contacts should be removed.

5.
Drug Potentiation:
Benzodiazepines and narcotics – depress the respiratory system and thus may potentiate hypoxia at higher altitude.

Antihistamines – make the patient more susceptible to hypoxia.

Alcohol – will make a patient more susceptible to disorientation and hypoxia.  Alcohol is a respiratory depressant.

6.
Noise:
Ear protection is needed for the patient and crew due to the aircraft interior and exterior noise levels; hearing loss can be irreversible.

Breath sounds cannot be auscultated in the aircraft; it is measured by palpation, doppler, or automated device.

Emphasize the use of vision and touch in your patient assessments.

7.
Nausea:
Flying may cause the patient to develop air sickness with symptoms of nausea, vomiting, pallor, and diaphoresis.

RX:
A.
Use supplemental 02, it is an anti-emetic.

B. A pre-flight discussion with the patient may help alleviate fears and anxieties.

C. A visual reference of a fixed object and a cool cabin may be helpful.

D. Anti-emetics may be helpful; see Protocol Nausea/ Vomiting.

E. Always be prepared for vomiting – it may occur without warning.

8.
Thermal Effects:

Temperature decreases with altitude.

Consider the wind chill factor during winter months.

Keep the patient warm by mummy wrapping with blankets and/or use hot packs.

Children will cool faster due to their large body surface in relation to their weight.

9.
G-Forces:
In a helicopter transport, G-forces are minimal.

10.
Fatigue:
Fatigue can be described as the sum total of all “stressors of flight”.

Fatigue increases with illness, too little rest, and with poor nutrition.  It is imperative for the flight team to remain in good health based on these factors.
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