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Background:

Submarine disaster survivors can be transferred from a disabled
submarine (DISSUB) at a pressure of 5 ATA to a rescue vehicle.
However, they face risky surface decompression sickness (DCS)
without recompression and an extended decompression.
Previously we demonstrated that oxygen pre-breathe at depth can
reduce decompression time from 2.8 ATA and 3.7 ATA. We now
present data using oxygen pre-breathe from 5 ATA.

Materials and Methods:

Sixteen adult female sheep were exposed to 5 ATA dry-air for 24
hours to simulate a DISSUB scenario. Following saturation, 8
sheep (86.4 £ 16.6 SD kg) underwent a 16-24 hours staged
decompression on air (Schedule 1). Another 8 sheep (86.1 = 7.3
SD kg) were decompressed while breathing oxygen (Schedule 2):
1 hour of 50% O, pre-breathe at 5 ATA; 1 hour of 50% O, at
3.7ATA; 1 hour of 85% O, oxygen at 2.8, 2.5, and 2.2 ATA, and
then dropout. Upon surfacing the animals breathed ambient air
and were observed for 24-hours followed by necropsy. .

Results:

All sheep from Schedule 1 survived to surfacing. Three sheep
showed Type | DCS (limb bends) within 2 hours of surfacing.
Four sheep developed Type Il DCS with labored breathing and
frothy sputum after surfacing. One sheep exhibited pain and
neurological dysfunction and was euthanized 2 hours after
surfacing. All other sheep were ambulatory at 24-hours. Only two
sheep survived decompression on Schedule 2, both had Type I
DCS, and required euthanasia. Six sheep showed signs of seizures
at pressures of 2.5 and 2.8 ATA, and were euthanized.

Front View

Figure 1. UW O, delivery system used to evaluate emergency decompression to surface pressure.
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Figure 2. Schedule 1: 16-24 hours staged decompression on air.
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Figure 3. Schedule 2: 5-hours decompression on Nitrox 50/50 and oxygen.
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Figure 4. Outcome of decompression schedule

Discussion and Conclusions:

We have previously shown protective effects of O, pre-breathing at 2.8 ATA and 3.7 ATA.
However, O, pre-breathing at 5 ATA caused increased mortality, likely due to neurologic
and respiratory oxygen toxicity. Clearly, more studies are needed to better define safe O,
pre-breathing decompression schedules following saturation conditions at extreme depths.
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