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3 Physiological changes and risks of deep
breath-hold diving.
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Depths in excess of 100 m have been reached by
male and female elite breath-hold divers, with a few
of them diving deeper than 150 m. Typically, these
dives last around three and half minutes, with very
rapid ascent and descent rates made possible by
the use of a weight and an inflatable balloon,
respectively. These assisted techniques reduce
oxygen consumption during the dives;
furthermore, these elite divers exhibit a pronoun-
ced diving response which may help them con-
serve oxygen during their dives.

Chest compression during descent is limited by
translocation of a substantial amount of blood into
the chest, making up for the loss in gas volume in
the diver's lungs. However, this compensatory
mechanism can lead to cardiac arrhythmias from
heart dilatation and pulmonary edema from
vascular engorgement. A large number and
variety of supraventricular and ventricular
arrhythmias have been observed during deep
breath-hold dives simulated in a pressure chamber;
on the other hand, episodes of blood-tinged sputum
upon surfacing have been reported by some elite
divers. Neurological problems may also be exper-
ienced by deep breath-hold divers: loss of
consciousness from hypoxia of ascent is a constant
danger near or at the surface. Other neurological
problems, such as sensory, motor, visual and
speech disturbances, which are suggestive of
decompression illness, have been observed in repe-
titive breath-hold diving. These problems are
probably related to mnitrogen accumulation.
However, similar neurological problems have been
described in at least two cases of single deep
breath-hold dives; in these dives with very rapid
ascents, arterial blood saturated with nitrogen at
great depth would reach the brain and release
bubbles when the diver reaches the surface.
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