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Letters to the Editor

I read with interest the report of symptoms suggesting 
central nervous system (CNS) oxygen toxicity while 
breathing carbon dioxide (CO

2
)/oxygen (O

2
) mixtures 

at ambient pressure,1 which Dr Eynan and colleagues 
concluded may have been due to normobaric CNS O

2
 

toxicity. While perhaps plausible, it should be noted 
that similar symptoms also consistent with O

2
 toxicity 

have been reported from hypercapnia alone. These have 
included muscle twitching, facial tremors, myoclonus, 
extremity paralysis, hyporeflexia, flaccid paralysis, impaired 
consciousness and generalized convulsions.2,3  In a study 
of normoxic, normal volunteers (inspired PO

2
 21.3 kPa 

[0.21 atmospheres (atm)]) breathing CO
2 

at 6.6−8.6 kPa 
(0.065−0.085 atm) in a dry hyperbaric chamber at 1.46 atm 
absolute, other symptoms typical of CNS oxygen toxicity 
were reported: tunnel vision, vision loss, dizziness and 
near-syncope.4

In their report, Eynan and colleagues point out the extreme 
sensitivity of a diver to CO

2
. However, it is not clear that he 

is sensitive to O
2
. Notwithstanding the rarity of this man’s 

symptoms, rather than an uncommon manifestation of CNS 
O

2
 toxicity, the diver’s symptoms at sea level pressure may 

instead be a rare manifestation of CO
2
 narcosis at relatively 

low PCO
2
. The authors should test their hypothesis by 

exposing the diver in a blinded manner to CO
2
 at low and 

high PO
2
.
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Central nervous system oxygen toxicity during 100% oxygen breathing 
at normobaric pressure

Reply
I should like to thank Dr Richard Moon for his comments 
on our article.1  I read with interest his letter regarding 
the possibility that the symptoms we reported may have 
been due to hypercapnia alone, because our subject was 
breathing 100% oxygen at normobaric pressure. He reached 
this conclusion on the basis of the article by Gill and 
colleagues,2 in which symptoms akin to those associated 
with central nervous system (CNS) oxygen toxicity were 
detected when the inspired PCO

2
 was between 6.6−8.6 kPa 

(0.065−0.085 atm).

I should like to raise two points, which may demonstrate that 
the diver in question is in fact highly sensitive to oxygen.

1. During his interview before the test, the subject 
complained of dizziness, headaches and nausea he had 
experienced during the series of dives using closed-circuit 
apparatus commenced two weeks previously. It is unlikely 
that he would have suffered from severe hypercapnia during 
his dives with the oxygen rebreather. It is more plausible that 
with no elevation at all of CO

2
 in his inspired gas thanks to 

the CO
2
 absorbent, the only aspect we have to consider in 

our attempt to determine the reason for his symptoms may 
be the hyperbaric oxygen he inspired during the dive.

2. When the CO
2
 in the subject’s inspired gas reached a level 

of 2 kPa during the CO
2
 detection test, he complained of 

severe dizziness and headache. With CO
2
 in excess of 3 kPa, 

he also reported twitching of his facial muscles, especially 
around the mouth. However, this level of inspired CO

2
 is 

much lower than that reported by Gill and colleagues.2

These two points would indicate that our diver may have 
been extremely sensitive not only to CO

2
, but also to 

hyperbaric oxygen.
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What is HBO Evidence?
http://hboevidence.wikis.unsw.edu.au/Home

A database of short critical appraisals (CATs) of all 
randomised controlled trials and systematic reviews in 
both diving and hyperbaric medicine. These appraisals are 
classified into disease categories and present the evidence in 
a standard way to enable rapid and meaningful comparisons 
between trials. This site is freely available to the public and 
professionals alike.

All enquiries: Professor Michael Bennett, Prince of Wales 
Clinical School, Sydney m.bennett@unsw.edu.au or follow 
the latest news on Twitter @gordoben

Current numbers: At the time of writing we have 317 
completed CATs and 86 trials awaiting appraisal. Completed 
CATs:
• Neurology    61
• Radiation enhancement   43
• Problem chronic wounds  34
• Radiation tissue injury   27
• Acute ischaemia   25
• Diving medicine   21
• Audiovestibular   18
• Carbon monoxide poisoning  17
• Sports injuries   17
• Physiology and pharmacology  09
• Ophthalmology   08
• Thermal burns   07
• Fractures    07
• Necrotising infections   01
• Miscellaneous conditions  22

Annual update on the database of Randomised Controlled Trials in Diving and 
Hyperbaric Medicine

A selection of our latest CATs
• New evidence that HBO is effective for radiation cystitis 

(Oscarsson 2019).
• Further evidence that HBOT is effective in diabetic foot 

ulcer (Salama 2019).
• Pooled analysis suggests there is some justification for 

further studies into the use of HBOT for PTSD after 
mild head trauma (Hart 2019).

• Critical flicker fusion frequency testing may indicate 
cognitive decline in IGN (Lafere 2019).

• New evidence that unresolving athletic injuries may 
improve with HBOT (Chen 2019).

Things you can do: We need volunteers! I can train 
anyone to make new CATs for us, so why not have a go? 
Alternatively, we are always on the lookout for new trials 
or those we may have missed. If you know of any (human) 
RCTs in this area please contact us.

Michael Bennett, Prince of Wales Clinical School, University 
of New South Wales, Sydney, Australia
m.bennett@unsw.edu.au
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