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BACKGROUND

+DCS includes a wide range of signs and symptoms, some of the
most serious of which are associated with helium-oxygen (He-O,)
or gas switching. We hypothesize that VGE can pass through the
lungs into the arterial circulation from where they may initiate
bubble formation and DCS in tissues that are otherwise bubble-
free, e.g., brain or spinal cord.

EVIDENCE FOR VGE ARTERIALIZATION THROUGH THE LUNGS

«+Conventional wisdom holds that arterial blood is bubble-free in the
absence of right-to-left shunt (e.g., patent foramen ovale [PFQO]) as
VGE are filtered by the lungs.’® However, small bubble contrast
agents (e.g., 1-3 ym Optison™ and Definity™) easily pass through
the lungs, and large bubbles cross during exercise.® Advances in
ultrasound technology have confirmed that AGE are relatively
common after diving even without PFO.7:8

EVIDENCE FOR DCS-LIKE MANIFESTATIONS INITIATED BY AGE

“AGE are implicated in cerebral and spinal manifestations by
association with PFO that allows VGE to bypass the pulmonary
filter and enter the arterial circulation.®'® AGE-initiated cerebral
DCS is suggested since divers breathing He-O, only have more
VGE and more cerebral DCS than divers breathing N,-O, only,"
compatible with the hypotheses that VGE may be more numerous
and, perhaps, smaller with He than N,.

EFFECTS OF INERT GAS SWITCHING

“*Increased VGE have been observed following some inert gas
switches suggesting a greater likelihood of arterialization. Some
gas switches accelerate inert gas washout beneficially (e.g.,
He—N,),"? but others generate VGE by cutaneous or deep-tissue
counterdiffusion (e.g., respired H,—He' or respired N,—He'";
cutaneous He exposure with respired Ne or N,'5). Vestibular DCS
is associated with PFO (implicating AGE initiation'8) and respired
He—N, deeper than about 100 fsw (30 msw), possibly due to
counter-diffusion from perilymph and endolymph compartments in
the inner ear."”

INTERVENTIONS TO REDUCE VGE AND AGE

“#Nitroglycerine'® and exercise during decompression'® appear to reduce VGE formation,
possibly by affecting blood flow and/or endothelial nitric oxide synthase. Thus,
interventions to decrease VGE might also reduce the risk of AGE-initiated DCS from
arterialized VGE.

CONCLUSIONS

“Serious DCS (cerebral and spinal) continues to bedevil operational diving safety. This
problem might be mitigated by: (a) interventions to reduce VGE and the likelihood of their
arterialization; and (b) decompression algorithms2 that assign independent probabilities
to mild and serious DCS.
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