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4. HYPERVENTI LATI ON AND BREATHHOLD DI VI NG *

A |l arge nunber of children and skin divers have found that they
can extend the duration and di stance of underwater swi nmmng by a
practice ternmed hyperventilation. Their aimmay be to surpass their
col | eagues’ efforts with an ability to perform breathhold diving,
| onger, deeper or further, or perhapsit was found necessary to obtain
an elusive angler’s prize. Most cases of drowning occur during
participation in recreational activities, and over half occur in
young adults and chil dren.

A puzzling problem wup till the |ast decade, has been the
unexpl ai ned dr owni ng of good swi mrers. The paradox of heal t hy young
sSwWi nmers drowning in the apparent safety of a swi nm ng pool is now
abl e to be expl ai ned by recent work on hyperventilation. Hyperven-
tilation may be defined as a voluntary increase in depth or rate of
respiration. The woul d-be record breaker then takes a full
inspiration, and perforns his task.

Under normal conditi ons, whenthe swi nirer does not hyperventil at e,
t he f ol | owi ng physi ol ogi cal changes occur during breat hhol di ng: the
oxygen tension within the alveoli of the Iung (100mm Hg) decreases,
because of oxygen consunption; carbon dioxide |evel rises above
normal (40mm Hg); the arterial blood reflects the alveolar gas
tensions. The normal stinulus to respiration is the rise in the
carbon di oxide tension. The drop in oxygen tension is a nuch | ess
powerful stinmulus, and before this drops to a dangerous |evel
respiration has been recomrenced due to the rising carbon dioxide
tension. Although factors i nfluencing the gas exchange cycl es under
wat er are far nore conplex than this, the basic concept of a rising
ti ssue carbon dioxide stinulating respiration and preventing | oss
of consci ousness due to oxygen lack is still applicable. This is
a physiol ogi cal safety nechani sm of considerable benefit to us.

Hyperventilation before diving results in the follow ng se-
guence: the al veol ar oxygen tensionis increased (from100mmHg to
approxi mately 140nm Hg); the anount of oxygen carried by the bl ood
isslightlyincreased; the carbon di oxi de | evel of the alveolus falls
considerably (from40mmHg to as | ow as 15mm Hg).

Nowt he swi mmer i s abl eto commence his divewi thaslight i ncrease
inthisarterial oxygentension, but aconsiderabledropinhis carbon
di oxi de tension. Because of the carbon dioxide debit, he is able
to swma nuch greater di stance and depth w thout the usual desire
for air. Unfortunately, the oxygen continues to be consuned at the
normal rate, and thus he may enter a zone of oxygen tensions that
is belowthat requiredto sustain consciousness. Therenay belittle
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or no warning of this inpending |oss of consciousness, and the
subsequent series of events, usually |leading to a coroner’s report
on drowning, is well known.

This situation is particularly dangerous because of: t he
adventuresonme and active spirit shown by young sw nmers; the
difficulty in explainingthe physiol ogi cal changes whi ch occur; the
irresponsi bility of sonme di ving instructors who have not appreci at ed
the consequences of this practice; and finally the absence of
speci fic pathol ogical findings at autopsy, apart fromthe effects
of drowni ng.

There has been a consi derabl e nunber of typical cases of this
syndrome in Australia, with well recorded clinical data avail abl e.
The nunber of vocal protagonists of hyperventilation has di m ni shed
subsequent to their diving accidents, over the |ast few years.

Wthout necessarily attenpting to explain the physiology
i nvol ved, it is recomended that swi nmers and divers, in schools or
clubs, be strongly discouraged to attenpt hyperventilation,
otherwise, in an attenpt to gain endurance of depth in diving, they
may succeed beyond their wildest dreans. By perform ng hyperven-
tilation, the swi mrer reduces one of nature’s safety nmechanisns -
the stinulus to breathe. The price he may pay is sudden | oss of
consci ousness due to oxygen |l ack. Unconsciousness under water is
likely to lead to drowni ng.

* Compi |l ed for al ay audi ence. Dr RThonas wi | | present areport
on the conpl ex physi ol ogi cal sequence of events in a | ater
Newsl etter.



