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CHANGES IN SHORT LATENCY SOMATOSENSORY EVOKEDPOTENTIALS DURING A
SIMULATED 300-400 MSW HELIUM-OXYGEN SATURATION DIVE
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2) Department of Physiology, National Defense Medical College

The short latency somatosensory evoked potential (SSEP) was measured during a 300-400 msw
(meters of seawater) helium-oxygen saturation dive. The measurement was made during the bottom
and decompression, using six professional divers with saturation diving experience as subjects. The
latency of N9 component increased during the bottom and decompression down to 150 msw. This
change suggests that peripheral nerve conduction was delayed at great depth. The latency of N13 and
N20 components also increased during the bottom and an early stage of decompression, but interpeak
latencies including CCT (central conduction time) remained unchanged throughout the dive. The
interpeak latency data indicate that the delays of these two components were caused by N9 change.
Althougu the CCT was not changed during the bottom, it is uncertain whether central nerve conduction
was affected or not because measurement was not performed during compression or immediately after
the end of compression. In future research, timing of SSEP measurement should be taken into account
to clarify the effect of compression on central nervous conduction as well as to analyze the relationship
between SSEP change and generation of HPNS.
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Fig.1 The compression-decompression schedule of the 300-
400 msw heliox saturation dive and the timing of SSEP
measurement ( 1 ). msw : meters of seawater
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Fig.2 Examples of SSEP measured from one subject
(400S) at 0 msw (pre)and 400 msw.

Measurement was repeated twice in order to confirm the
reproducibility of response. Clear peaks were observed in
the EP2-EP1(N9), C55-Fz (N13) and CP3-Fz (N20)leads at 0
msw as well as at 400 msw.
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Fig.3 The principal components of SSEP (N9, N13, and
N20) of 400S displayed along by the diving schedule (from
pre-dive measurement to post-dive measurement).

A noticeable delay was found in N9 component at 300 msw;
then the N9 component recovered its delay at 400 msw. In
order to emphasize the peak latency differences, the time
scale of this figure is expanded as compared with that of Fig.2.
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Fig.4 Changes in the peak latency of N9, N13 and N20
component during the 300-400 msw dive.

There were statistically significant delays in N9 peak
latency during the bottom (300-1, 300-2, 400-1, and 400-2) and
decompression down to 150 msw as compared with that of
pre-dive. N13 and N20 latency were also delayed signifi-
cantly during the bottom (300-1, 300-2, 400-1, and 400-2) and
decompression (350 msw).

300-1, -2, : the 2nd and 5th day at 300 msw. 400-1, 2 : the 2nd
and 5th day at 400 msw.
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Fig.5 Changes in the interpeak latencies during the 300-
400 msw dive.

Statistically significant change was not found in interpeak
latencies, ie., N9-N13, N13-N20 (CCT) and N9-N20, through-
out the dive period.

300-1, -2, : the 2nd and 5th day at 300 msw. 400-1,2 : the 2nd
and 5th day at 400 msw. CCT : central conduction time.
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Table 1 Electrode placements, meaurable components, their defined or inferred origins and latency change caused by

compression.

Electrode placements ~ Components Origins of the component (defined or inferred)  Latency change
eripheral nerve (action potential measured at
EP2-EP1 N9 I];rb’z point or the distal lra)rachial plexus) delay
CP3-EP1 P11 cervical spinal cord (=)?
C5S-Fz N13 cervical spinal cord~medulla delay due to N9 change?
CP3-EP1 P13/14 cervico-medullary junction~medial lemniscus (=)v
CP3-EP1 N20 primary cortical somatosensory area delay due to N9 change®
CP3-Fz N20 primary cortical somatosensory area delay due to N9 change®

1) the component was not always identified.

2) the interpeak latency between N9 and N13 was not changed.
3) the interpeak latency between N9 and N20 was not changed.
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