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Changes in electroencephalographic topograms
during 31 ATA helium - oxygen saturation div-
ing
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Thirteen channels of EEGs over the scalp by
referential derivation were continuously measured
from four male professional divers during com-
pression to 31 atmospheres absolute (ATA) by
helium. Augmentation of theta activity at the
frontal and/or central region occurred in all
divers after changes in occipital alpha activity
during compression. Alternations of wakefulness
and drowsiness also occurred in all divers. The
theta activity decreased or disappeared 20 hours
after reaching at 31 ATA.

Analysis of electroencephalographic topograms

e b B EBE K E Y R
HPEEM KRR A EERE

revealed that the theta activity augmented during
compression was categorized into three types: the
first type was diffuse theta activity along the
midline, which showed the maximum activity at
Cz ; the second was frontal midline theta activity,
which showed the maximum activity at Fz;and
the third was fronto - central theta activity caused
by vertex sharp waves or K-complexes. The last
theta activity was accompanied by delta activity
augmentation in the same region.
Neurophysiological meanings of these theta
activities, a possible cause of alternations of
wakefulness and drowsiness, and the effect of
pressure-holding on EEG were discussed.
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Fig. 1 Changes in electroencephalographic topograms of four divers
The upper part of each circle represents the frontal region of the scalp and the lower parts of
it represents the occipital region. The left side of it represents the left hemisphere and the right
side of it represents the right hemisphere. Activity levels (0—9) of four frequency bands, ie., & (2
—4Hz), 6 (4—8Hz), @ (8 — 1 3 Hz), and B (13—20Hz), are represented by 10 different colors (blue
to red in increasing order), Blue:less than 3 V. Red: more than 27 ¢V. 13 ATA :10 hours after
reaching at 13 ATA. 31 ATA:20 hours after reaching at 31 ATA. 1 ATA (POST):3 or 4 days

after surfacing.
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Fig. 2 EEGs of diver A at 30~31 ATA
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Theta activity (4~7Hz, 20~100xV) predominated especially at the central
region. This theta activity was sometimes accompanied by slow eye move-
ment which caused slowly changing artifacts in frontal leads. Similar theta
activity was found in diver D at the early stage of compression.
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Fig. 3 EEGs of diver B at 30~31 ATA

Frontal midline theta activity (6~7Hz, 20~120xV), which showed the max-
imum amplitude at Fz, intermittently appeared. The same theta activity
was found in diver D at the late stage of compression.
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Fig. 4 EEGs of diver C at 30~31 ATA
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Vertex sharp waves and a K-complex, which indicated transition from
sleep stage 1 to sleep stage 2, were noted. The same EEG pattern was
found in diver A at the late stage of compression.
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Table. 1 CHARACTERISTICS OF OCCIPITAL ALPHA ACTIVITY IN EYE—
CLOSED STATE AT PRE—COMPRESSION, PRESSURE—HOLDING STAGES

AND AFTER DECOMPRESSION

VARIABLE PRESSURE (ATA)
1 (PRE) 31° 1 (POST)*

Peak Frequency(Hz) 9.9+0.19 9.5+0.56 9.040.41** 9.9+0.24
Amplitude (V)¢ 33.0+5.48 24.8+6.58*** 27.8+7.82 36.8+5.47
Power Ratio (%)

8.0—8.9Hz 11.5+13.57 24.6+17.31 36.2+13.56*** 14.2+10.38

9.0—9.9Hz 51.0%+ 9.94 52.8+ 5.21 50.3%+ 6.16 52.4+13.24
10.0—10.9 Hz 34.2+11.58 21.3+18.48 11.2+ 9.63* 30.3+15.78
11.0—12.9 Hz 3.4+ 1.36 1.1+ 0.93 2.3+2.90 2.8+ 1.32

Values are means and standard deviations in four subjects.
210 hours after reaching at 13 ATA. %20 hours after reaching at 31 ATA.

3 or 4 days after surfacing.

9Square root of total power within 8.0 to 12.9 Hz.
“Percentage of summed power in each frequency range to total power within 8.0 to

129 Hz.

*0.01<p<0.05. **0.005<p<0.01. ***p<0.005. (Significant difference from the corre-
sponding values obtained during pre-compression 1 ATA condition.)
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