HYPOXIA AND OXYGEN USE

Lesson Plan & Program Text

I. Introduction:

A. Annual Review of Hypoxia and Oxygen Use.

B. References:

FM 1-301 Aeromedical Training for Flight Personnel



AR 95-1, Flight Regulations, September 1997



AR 40-8, Temporary Flying Restrictions Due to Exogenous Factors
C. Instructions:  Review the information and complete the written exam.  

II. Outline:

A.  Classifications of Hypoxia.

B.  Signs and symptoms of Hypoxia.


C.  Stages of Hypoxia.

D. Prevention of Hypoxia.

E. Provisions of AR 95-1.

F. Provisions of AR 40-8.

III. Lesson Plan:

A.  Identify the types of Hypoxia and the Altitudes involved. 



(1).  Hypoxia - a condition that results from an insuf​fi​cient amount of oxygen (O2) in the body or the inability of the body to utilize the oxygen available

(2).  Types of Hypoxia: Hypemic, Stagnant, Histotoxic, and Hypoxic.




(a)  Hypemic Hypoxia - caused by a reduction in the O2-carrying capacity of the blood.  The most common causes are anemia and blood loss.  Carbon monoxide from smoking and exhaust fumes are potentially dangerous to the aviator.  Nitrates and sulfa drugs also cause this type by forming compounds with hemoglobin that block its ability to attach O2 for transport.  NOTE:  Hemoglobin has an affinity for CO 200 times greater than O2.




(b)  Stagnant Hypoxia - reduction in systematic or regional blood flow.  Caused by heart failure, shock and the venous pooling of blood found during positive-G maneuvers.  In addition, environmental extremes, prolonged sitting and restrictive clothing can produce local stagnant Hypoxia.




(c)  Histotoxic Hypoxia - results from interference with the use of O2 by body tis​sues.  Alcohol, narcotics, and certain poisons, such as cyanide, interfere with the cells' ability to use an otherwise adequate supply of O2.




(d)  Hypoxic Hypoxia - occurs when there is insuffi​cient O2 in the air that is breathed or when conditions prevent the diffusion of O2 from the lungs to the blood stream.  This is the type that is most likely to be encountered at altitude.

B.  Signs and symptoms of Hypoxia.



(1).  Symptoms, which are subjective in nature, are observable by the individual air crew member in themselves.  Table 1 lists some examples.

NOTE:  Each person will usually experience similar symptoms each time Hypoxia occurs.  This is why the altitude chamber is an excellent training aid.



(2).  Signs are observable by the others and, therefore, are considered objec​tive in nature.  Examples include those listed below in Table 1.

Symptoms of Hypoxia
Signs of Hypoxia

Air hunger or breathlessness
Increased rate and depth of breathing

Apprehension (anxiety)
Cyanosis

Fatigue
Mental confusion

Nausea
Poor judgment

Headache / Dizziness
Loss of muscle coordination

Hot and cold flashes
Unconsciousness

Euphoria
Slouching

Belligerence (anger)


Blurred vision / Tunnel vision


Numbness / Tingling


Denial


Table 1

C.  Stages of Hypoxia - Indifferent, Compensatory, Disturbance, and Critical.



(1).  Indifferent stage.




(a).  Altitude – sea level to 10,000 feet.




(b).  Night vi​sion will deteriorate at about 4,000 feet.  The eyes have a great need for oxygen.  To compensate, your heart and breathing rate increase to improve circulation to the brain and heart.



(2).  Compensatory stage.  The circulatory system, and to a lesser degree, the respiratory system, pro​vide some defense against Hypoxia in this stage.  Pulse rate, systolic blood pressure, circulation rate, and cardiac output increase.




(a).  Altitude--10,000 to 15,000 feet.




(b).  Symptoms.  Symptoms may include; impaired efficiency, drowsiness, poor judgment and decreased coordination.



(3).  Disturbance stage.  In this stage, the physio​logical responses can no longer compensate for the O2 deficiency.




(a).  Altitude - 15,000 to 20,000 feet.




(b).  Symptoms.





1.  Sensory.  Peripheral and central vision is impaired and visual acuity is diminished.  The sensations of touch and pain are diminished or lost.  Hearing will be one of the last senses to be lost.





2.  Mental - intellectual impairment is an early sign that often prevents an individual from recognizing disabilities.





3.  Personality - may be a release of basic personality traits and emotions as with alcohol intoxication (i.e. Happy Drunk vs. Mean Drunk).




4.  Performance (psychomotor functions) will deteriorate.  Symptoms may include:  Decreased coordination and flight control as well as speech and hand writing abilities.




(c).  Signs.  Signs include hyperventilation and cyanosis



(4).  Critical stage.  Occurs at altitudes above 20,000 feet.  Within 3 to 5 minutes, judg​ment and coordination deteriorate.  Signs will include loss of consciousness, convulsions and potentially death.  



(5).  Factors modifying Hypoxia symptoms.




(a)  Pressure altitude - determines the PO2 in the lungs.




(b)  Rate of ascent - at rapid rates, high altitudes can be reached before serious symptoms are noticed.




(c)  Time at altitude (exposure duration) - usually the longer the duration of exposure, the more detrimental the effects.  The higher the altitude, the shorter the exposure time required before symptoms occur.




(d)  Temperature - exposure to cold weather extremes reduces the tolerance to Hypoxia by virtue of the increase in metabolic workload.  Hypoxia may develop a lower altitudes than usual.




(e)  Physical activity - as physical activity increases, demand for O2 increases.  This increased O2 demand causes a more rapid onset of Hypoxia.




(f)  Individual factors - an individual's suscepti​bility to Hypoxia is greatly influenced by metabolic rate, diet, nutrition, and emotions.




(g)  Physical fitness - an individual who is physi​cally conditioned will normally have a higher tolerance to altitude problems than one who is not.  




(h)  Self-imposed stresses - smoking and alcohol in​crease an individual’s physiological altitude and therefore reduce their tolerance ceiling.


D.  Prevention of Hypoxia.



(1).  Limit time at altitude (AR 95-1).



(2).  Use supplemental O2.



(3).  Use pressurized cabin.



(4).  Treatment of Hypoxia.




(a)  O2.




(b)  Descend to a safe altitude.

E.  Provisions of AR 95-1.

1.  Altitude limitations in unpressurized aircraft without supplemental oxygen include the following:

(a)  No more than one hour above 10,000 feet.  

(b)  No more than 30 minutes above 12,000 ft.  

(c)  Cannot exceed 14,000 ft.  

(d)  To exceed any of these conditions, the aircraft must be pressurized or supplemental oxygen must be used.

2.  Limitations in a pressurized aircraft include the following:


(a)  Cabin PA must be maintained at or below 10,000 feet


(b)  A minimum of 10 minutes of oxygen will be available for all occupants above 14,000 feet.


(c)  If pressurization is lost above 14,000’, an immediate descent will be made to a cabin pressure altitude of 10,000’ or below.

F.  Provisions of AR 40 –8.

1.  Aircrew members will not be regular blood donors.  Following blood donation, aircrew members will be restricted from flying duty for a period of 72 hours.  

2.  Performance of flying duty is prohibited for 12 hours after any  altitude chamber flight.  

3.  Performance of flying duty is prohibited for 24 hours after SCUBA diving UNLESS urgent operational requirements dictate otherwise AND the aircrew members are examined and cleared to perform flying duties by a flight surgeon.
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