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The effect of hyperbaric exposure on muscular exertion and brain current density by
SsLORETA during the simulated 440 meters sea waters 45ATA saturation diving

Takashi Iwakawa, Takehito Sawamura
Undersea Medical Center, Japan Maritime Self-Defense Force

[abstract])

Background: Saturation diving (SD) is a useful diving technique for safe deep-sea operations
such as salvage or submarine rescue. As a breathing gas, heliox is considered less likely to cause
gas narcosis during SD. There have been few studies on diver muscular performance under
hyperbaric conditions such as SD. Therefore, we evaluated diver muscular exertion abilities to
develop maximal force (MAX) and stabilize constant force (CONST), as well as brain activities
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in CONST during 45 atmosphere absolute (ATA) Heliox SD.

Methods: Participants included ten male saturation divers from the Japan Maritime Self-
Defense Force (JMSDF) (age; 35.8+5.1 [SD] years) who had completed 45ATA Heliox SD (dry)
training and had undergone two handgrip exercise tests: The maximum force (MAX)
development and the coefficient of variance in the grip strength (20% of the maximum force)
(CONST) at 1ATA and 45ATA. MAX evaluated the maximum force development of the right
hand. CONST evaluated the coefficient of variance (CV) in grip strength while monitoring real-
time force. In terms of brain activity, we examined electroenphalograms in CONST and
calculated brain current densities using standardized low resolution electromagnetic tomography
(sLORETA).

Results: MAX maximum grip strength at 45ATA (26.7=7.2kg) was significantly lower than at
1ATA (31.6+8.6kg). CONST CV at 45ATA (8.7+4.4%) was significantly higher than at 1ATA
(4.8+2.0%). There were no differences in brain current densities between 1 ATA and 45ATA in
sLORETA.

Conclusion: Our results showed that the muscular abilities to develop maximal force and
stabilize force were impaired during 45ATA deep heliox SD. However, we did not find any
differences in brain current densities for 1ATA and 45ATA, which suggests that deep SD impairs
muscular exertion abilities and interferes with diving operations.

saturation diving, hyperbaric condition, compression stress, muscular exertion,
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