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subsequent exposures to higher pressures (4 atm abs-405.2 
kPa) increased significantly. This was present even after 5 
sessions and persisted for at least 10 days (possibly related 
to NO and increased NO synthetase function).25•26 

In our series, seizure frequency increased longitudinally 
throughout the treatment course. However, eight patients 
developed the convulsive episode in the first five sessions 
of HBOT (four in the first treatment session) . Another 
four patients experienced more than one seizure episode 
(all before the 5'-AIRBK was introduced and even after 
interruption of treatment for more than one month), 
including one patient with three non-consecutive episodes 
(middle-aged, a heavy smoker, non-diabetic ulcer with 
arterial hypertension, dyslipidaemia, hyperuricaemia, and 
chronic pancreatitis). This may indicate greater individual 
susceptibility and or even modifications acquired in the 
previously mentioned mechanisms. In our centre, we 
generally recommend interruptions of one month after 40 
or more consecutive sessions to diminish the pulmonary and 
CNS-OT risk. In general, the number of treatment-sessions 
administered to patients with seizure episodes was shorter 
than those without (comparing with our historical controls 
and protocols), indicating that when a seizure occurs, a 
treatment course is more likely to be ended early. 

HBOT-induced seizures are accepted to be generalised, 
although several studies suggested specific susceptible foci 
for the initiation of the epileptic activity. The local sensitivity 
during HBOT may be related to regional variations between 
different brain areas with respect to rCBF, amino acids 
and ammonia levels, lipid peroxidation, and antioxidant 
enzymes distribution6•27-32 We documented two episodes of 
partial seizures, possibly reflecting early abnormal changes 
in cortical electrical activity, that completely resolved 
with reduction of the inspired POz- Notably, none of the 
patients with seizures had a history of epilepsy or another 
neurological disease. 

Environmental and personal factors may modify the 
sensitivity to CNS-OT, thus shortening the duration of the 
latent period, and lowering the threshold pressure for the 
development of seizures. It has been observed that age 
could increase susceptibility to CNS-OT (higher sensitivity 
to ROS and lower level of the neurotransmitter GABA) and 
that gender might be relevant.33-35  In our series of seizing 
patients, the median age was 55 years, and the majority 
were male. Prior research demonstrates gender 
differences in healthcare utilisation behaviours; women 
are more likely to use preventive services and to seek care 
early in the disease process.36,37  Thus, female patients 
may experience fewer severe comorbid conditions and may 
be more likely to adhere to other prescribed treatments, 
reducing the likelihood of treatment complications. 23 

In addition to gender and age, individual day-to-day variation, 
circadian rhythm, physical activity, diet, alcohol dependence, 

narcotic withdrawal, various drugs ( opioids, analgesics, 
antidepressants, antibiotics, etc.), fever, chronic obstructive 
pulmonary disease, heart failure, acute ischaemic events 
and trauma may contribute to wide-ranging physiological 
variability in the sensitivity to CNS-OT.9•19•23•24•38,39 The 
patients reported in this series suffered from a diversity 
of comorbidities, some of which have previously been 
associated with seizure risk, and some which have a plausible 
basis for being considered risk factors. However, our data do 
not allow any conclusions to be drawn on this issue. 

It is noteworthy that the seizure frequency was significantly 
higher in patients with acute traumatic peripheral ischaemia 
(43.4 per 10,000) and necrotising fasciitis (23.5 per 10,000) 
(Table 3) even though treatment of these diagnoses took 
place over fewer treatment sessions per patient (Table 2). The 
reasons for this increased risk, despite the shorter duration of 
treatment are uncertain and may be related to several factors, 
namely: higher pressure and duration of oxygen exposure 
in the first three treatment sessions for necrotising fasciitis 
(the episodes occurred in the inaugural session of HBOT), 
less time for patient education concerning the potential risk 
factors, acute oxidative stress, CO2 retention, fever, high 
intensity trauma and some drugs (opioids and antibiotics). 

The current analysis is limited by several factors, including 
its retrospective nature, the single institution source of 
data, the exclusion of patients < 6 years age and with gas 
embolism or decompression illness, and the diversity of the 
population included in the 20-year period of the study. Even 
though the authors believe that the current findings represent 
an accurate depiction of seizure occurrence associated with 
HBOT, including critical care patients underrepresented in 
other studies, our medical and supervisor records must be 
improved. 

Conclusions 

In this cohort of patient-treatments (the largest reported 
to date), the overall seizure rate was similar to previous 
studies confirming the rarity of this event. Acute traumatic 
peripheral ischaemia and necrotising fasciitis patients 
exhibited a higher rate of events compared to other 
indications treated. The incorporation of a 5'-AIRBK was 
associated with a significantly lower seizure frequency. 
Assessing and defining the appropriate patient/treatment 
profile can be useful to minimise the risk of CNS-OT. We 
believe that a meta-analysis may provide helpful further 
information. 
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