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History… 



Clarke JE, 2015 Extreme Physiology & Medicine 

Hartig, Köhler 2018 



Contributing factors 

Hartig F, Köhler A., Tauchmedizin 2019, Feuchter Verlag 



2 ½ big hypotheses 

1 

2 
½ ? 



Meyer Overton hypothesis = critical volume concepts = physical hypothesis 

C.Smith et al., 2010. DHM  

Meyer 1899, Overton 1901 



C.Smith et al., 2010. DHM  



Biochemical 3D hypothesis = protein based concept 

C.Smith et al., 2010. DHM  

Eckenhoff 2001 
Rostain 2016 
Lavoute 2018, 2012 
Nicoll 1982 
Balon 2003 
Bennett 1989 
Brauer 1987 



Inert gas + pressure … 

Rostain JC et al, UHM 2006 



CFFF and dementia cards… 

The trigger role of pO2? 

Statistical bias? 

Contributing factors? 

The role of NBO  

The role of psychocognitive stress? 

Concordant in AIR, discordant in TMX, unknown in Nitrox… 

Balestra 2012 
Hamilton 1995 
Monteiro 1996 
Hobbs 2008 
Lafere 2016 
Germonpre 2017 
Hartig 2019 i.p. 
Köhler 2019 i.p. 
… 





• IGN 
• Hypoglycemia 
• Carbon monoxide 
• Dementia/Alzheimer 
• DNS 
• … 

„half past one“ 

The clock drawing test  

Hartig, Sojer et al, 2013 



This might be your dive buddy … 

A Funny Patient, Sojer, Hartig, Pechlaner 2007 JRSM 



Blockbuster BBB 

• 600 km brainvessels 
• >100 billions Neurones, >1000 billions gliacells 
• At 6 locations fenestrated 
• 98% of all substances can not pass BBB 
• 3 different barrier versions 
• Amazingly publish rate in the past years 

 
• Missing link in hyperbaric conditions? 
• 3bar rule… 



Glutamat 
GABA 
NMDA 
… 

http://www.doc-stock.com/de/bilder-fotos/30301.html


First time BBB breakthrough in 2015, Canada 

AIT (Austrian Institute for technology) 



Leaky BBB 
 
Same to similar pathways in 
• Trauma 
• Hypoxia 

What about diving? 



2019: 
116 Neuropeptides 

highly active and pluripotent… 

Courtesy of Sojer M., exact source unknown 



A possible link to other controversial theories? 
Mitchell/Dollette hypothesis (2003) 
of inner ear ICD, „ear-lymphe as 
helium pool“ 

vs. 
 

Klingmann et al, others 
Gas embolic hypothesis 

Skin bends 
Local tissue supersaturation 
 

vs. 
 

Arterial bubble embolism 
 

Arieli vs. Harvey … 



conclusion 

• IGN seems to be a combination of 2 ½ hypothesis? 
• There‘s no really good tools for measuring IGN 

• Talk about funnel chests 
• The biology, genes, environment are changing – the physics never 



„Man muss erst wissen, wenig zu wissen!“ 
„First you have to know, that you‘re knowing nothing!“ 

No DCS 

 DCS 
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