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Hyperventilation is a condition with multiple etiologies in which the respiratory rate is abnormally increased, such that there are significant changes in blood gases (O2 and CO2) and acid-base chemistry, causing many signs and symptoms. 

The principal biochemical effect is a lowering of blood CO2 (hypocapnia) and an increased blood pH (respiratory alkalosis).

Hyperventilation affects the CVS and CNS causing tachycardia, reduced blood pressure, decreased blood flow to the brain due to vasoconstriction, muscle spasms, and in extreme cases,tetany, if the PaCO2 falls too low. The chemical and physiological aberrations of hyperventilation can cause a broad spectrum of signs and symptoms (Table XI).

TABLE XI

SIGNS/SYMPTOMS OF HYPERVENTILATION



Paresthesias





Dizziness/Lightheadedness



Rapid Breathing




Headache



Decreased Visual Acuity



Weakness



Decreased Mentation




Drowsiness



Decreased Judgment




Loss of Consciousness

These signs and symptoms are of great concern in aviation because each or any combination could significantly degrade cockpit performance, thereby posing an added threat to flying safety.

Hyperventilation is of compelling interest in aviation because it can be caused by the flying environment itself. For example, a pilot having a significant emergency or having difficulty accomplishing procedures could experience anxiety or fear causing hyperventilation.

Furthermore, in military aviation, particularly in fighter aircraft, the oxygen systems of which are pressure demand, PPB can cause hyperventilation. Additionally, hypoxia can stimulate an increased respiratory rate. Other considerations include illness (emphysema, 

CHF)  and exposure to toxic substances.

Interestingly, the effects of hyperventilation are very much the same as those for hypoxia (See Table VII). Note the general overlap. The differentiation is also confounded because hyperventilation and hypoxia can occur together since an early compensatory reaction to hypoxia is an increased respiratory rate. Pilots must be keenly aware of these two entities not only for flying safety reasons, but also because remedial action is different.

If hyperventilation is suspected, the airman should try to control breathing by reducing the rate to a normal level and breathing 100% O2. If the latter were done, hypoxia and hyperventilation would both be treated. Descent to a lower altitude is also indicated. The pilot should inspect the O2 system to ensure that hypoxia is not occurring due to a malfunctioning system.

To distinguish between hypoxia and hyperventilation is very difficult. An excellent way to train airmen in the recognition of each is to experience the signs and symptoms in an altitude chamber. 

By knowing one’s symptoms (and observing others), self-recognition of each condition would be very much enhanced, so corrective action in-flight can be appropriately taken.

