4. HYPOXI A | N BREATHHCOLD DI VI NG
- Bob Thomas

Any decrease in arterial oxygen concentrationto 35mm Hg or | ess
w Il induce sone inpairnent of consciousness in a diver, and this
may | ead to fatal sequel ae. The hypoxia which occurs in breathhold
di vi ng can becone a real hazard under certain conditions, and t hese
will be elaborated in detail.

Nor mal | y, t he breaki ng poi nt of a breat hhol d di ve occurs when t he

PaCO, reaches approximately 50mm Hg. If for some reason this
threshold is increased, then the breathhold dive nmay be prol onged
for asufficient degreetoresult inafall in PO to alevel which

woul d t hen be unaccept abl e f or consci ousness. There are several ways
I n whi ch t he breaki ng poi nt threshol d nay be increased, ie. thedesire
to breathe may be tenporarily overcone by the use of these
diversionary tactics. These include:

- swal | owi ng

- di aphragmati c novenents

- exhal ation

- adaption

- volition (eg. spearing a fish)

The follow ng sequence of events illustrates how hypoxia may
devel op:
1. Initial surface breathing, normal alveolar oxygen pressure

(PAG2), PaQz, PACO:, PaClp.

2. Wth descent thereis adecreaseinlung vol unes and a subsequent
increaseinthe partial pressures of the contai ned gases (Boyl e’ s
Law). These higher partial pressures of O then all ow & upt ake
by the blood to continue for a longer period than if breathhold
had occurred at the surface. Thereis oftenanearly mlddesire
to breathe during descent but this soon wanes. Transfer to CO
fromthe blood to the lungs is reversed across the alveolar
menbrane due to the i ncreased PaCOp.

3. During the course of the dive (at depth) there is a continued
removal of O fromthe lungs, and its subsequent utilisation by
the body. This nmay be increased by excessive demand as with

st renuous exerci se. Exercise also results in an increased
production of CO and | actic acid, andthe P,CO; equilibratesw th
t he PACOp.

4. As the PsCO» and PACOp continue to increase during the dive, an
i ncreased awareness of nearing the breaking point of the



breat hhol d occurs, ie. there is an increasing urge to breathe.
This sensation may be dimnished by using such diversionary
tactics as nentioned previously.

5. Relief fromthis sensation may al so be obtai ned by ascent. This
ineffect wll increase the |ung vol unme, causing a conconitant
fall inthe PACO; and t hence PsCOp, unl ess t he ascent i s very sl ow.
However, the PaO; and P;O, also fall, and al t hough the PO, may
have been sufficient at depth to nai ntai n adequat e oxygenati on,
afall toalesser concentration may precipitate hypoxic | oss of
consci ousness. This, in fact, does occur, and the |oss of
consci ousness al nost al ways has occurred during the ascent phase
of the breathhold dive. If noloss of consci ousness shoul d occur
during the ascent, thenit may still becone apparent i mredi ately
foll ow ng surfacing, becausethe circulatory delay incorrecting
t he hypoxi a of ascent may be sufficient toallowfurther reduction
of the PsO» to an unacceptabl e |evel.

Hyperventil ation prior to breathhol ddivingisaconmopnnmnoeuvre
used to reduce the PsCOp;, and thence a longer tine will elapse
foll ow ng the conmmencenent of the dive until the threshold PaCO; of
the breaking point is reached. This increased interval, although
allowing a |longer subnergence tine, may also permt a dangerous
degree of hypoxia to devel op, such that either:

- | oss of consciousness may occur well before the PCO; has
i ncreased to reach the breaking point threshold, or

- | oss of consci ousness nmay occur with ascent as di scussed before,
or

- ventil ation may be stinul ated by hypoxi a whil st still ascendi ng.

Consequently, the use of hyperventil ation techni ques shoul d be
avoided by all breathhold divers. Unfortunately a |ack of
significant statistical informationdoes little to assist inwarning
both the trained and the novice diver of the inherent dangers.
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