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"HPNS isharmlesslong term" 
vs 

"of course HPNS causes excite-toxicbraindamage»

"the divers have braindamage from HPNS" 
vs 

"No - they have PTSD»

"No - they are makingit up to claim compensation because
employmentopportunitiesfor saturation divers are reducing" 

vs 
"we can'texplainit soit must bemass psychogenicillness"



SATURATION isNOT ONLY HPNS

ÅLong term effects

ÅOxytoxicyty

ÅOxydative stress

ÅMicrobiotachanges

ÅPTSD likesymptoms

ÅMood disorders

ÅRecovery

ÅAdaptation

ÅInflammation

ÅBubbleseffects

ÅConfinement

ÅHigh VO2max isa good protection to 
naturaloxydative stress

ÅRecoverytime importance

ÅNutrition

ÅWellbeing

ÅHygiene

ÅQualityof air



EnvironmentalStress <--> Disease, Trauma, Age

Variabiityin 
responseor 

adaptive reactions

Variabilityin 
outcome

Oscillations in conditions, «Unsteady States»

Epigenetic reactions
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PSYCHOLOGICAL FACTORS
Emotions, Learning, Management, Resilience, Coping
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All Stress Responses Are Triphasic

Selye, H. 1950, p55. The Physiology and Pathology of Exposure to Stress

STRESS CONDITIONING



The ultimate stress book

Why Zebras Dont Get Ulcers: 
Stress, Performance & Coping

τRobert Sapolsky, PhD
Professor of Biological Sciences and Neurology 

at Stanford University



The zebra and the lion



The zebras stress lasts 
about 3 minutes. 



A few more tips on stress hardiness

The Four As

Avoid the stressor
Alter the stressor 
Adapt to the stressor
Acceptthe stressor



HPNS
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HPNS SIGNS AND SYMPTOMS

ÅTremors of the hands

ÅMyoclonic jerking of the limbs

ÅIncreased reflexes

ÅNausea and vomiting

ÅLoss of appetite, weight loss

ÅDizziness

ÅFatigue and somnolence 
(microsleep)

ÅAnimals ςconvulsions

ÅEEG theta (3-7 hz) ¬

ÅEEG alpha (8-13 hz) Ҩ

ÅEvoked potentials ¬

ÅDecrement in performance

ÅPoor sleep, vivid dreams

ÅVisual/auditory 
hallucinations

ÅDyspnea



HALLUCINATIONS

ÅAuditory (music)

ÅVisual (birds in chamber)

ÅOut of body experiences

ÅHypomania (1 case)







Dendritic
Spines:
LTP, Memory



Leadingto 
long term
CNS 
alterations
(Recovery
time?)


