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Abstract  

Hyperoxic crisis is a relatively rare event that clinically 

presents as an epileptiform reaction. In most cases, it re-

solves quickly and without consequences for the patient, 

provided it is managed correctly. This side effect of hy-

perbaric medicine can be difficult to manage inside the 

hyperbaric chamber, especially if medical, paramedical, 

and technical personnel are not adequately trained. 

It may pose a safety risk inside the hyperbaric chamber 

for both patients and healthcare providers. 

Proper staff training and the adoption of operational pro-

tocols are essential. 
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Introduction 

Hyperoxic crisis is a relatively rare event, clinically man-

ifesting as an epileptiform reaction triggered by the ex-

cessive production of free radicals. Although it is a highly 

distressing experience for both the patient and observers, 

it typically resolves quickly without long-term effects 

once the noxious agent (oxygen) is removed. 

There are no Italian case series in the literature document-

ing its true incidence in pediatric patients or during preg-

nancy. This may be partly due to the absence of a national 

registry for adverse events in hyperbaric medicine, lead-

ing to incomplete and often partial data. Hyperoxic crisis 

is a rare event and cannot be entirely prevented—alt-

hough it can be anticipated. While there is no preventive 

treatment for hyperoxic crisis, our behaviors can help re-

duce the discomfort and risk for the patient. 

 

Analysis 

The link between seizures and hyperbaric oxygen was 

first recognized by Paul Bert in 1878. Dr. Lambertsen de-

scribed it in his publications as follows: “The seizure is 

Keypoints 

The article proposes an algorithm for the management of hyperoxic crisis during hyperbaric treatment. 
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usually preceded by the appearance of localized muscle 

spasms… Eventually, there is a sudden spread of excita-

tion, and the tonic phase of the seizure begins. 

Vigorous clonic contractions then occur in the muscle 

groups of the head and neck, trunk, and limbs, gradually 

becoming less intense over about a minute.” 

An oxygen toxicity seizure is relatively rare at the usual 

clinical treatment pressures (2 ATA–3 ATA). 

The literature reports a global frequency of about 1 in 

10,000 treatments.Over the last 15 years, the worldwide 

incidence has been around 1 case in every 2,000–3,000 

treatments. 

The increase in incidence over the last 15–20 years ap-

pears to be related to the selection of more critically ill 

patients with multiple comorbidities and to changes in 

hyperbaric oxygen treatment protocols. 

The individual risk of developing a crisis during treat-

ment is difficult to predict, though several predisposing 

factors exist (Table 1). 

 

Main Risk Factors 

Increased treatment pressure 

Brain tumors / radionecrosis lesions 

Hypoglycemia / hyperthyroidism 

CO₂ retention 

Carbon monoxide poisoning 

Medication use 

Sepsis 

Fever 

Respiratory acidosis 

Epilepsy 

Table 1. Risk factors 

Sedative-hypnotic drugs (used in critically ill patients) 

may have a protective effect. Hyperoxic crisis appears to 

be due to direct oxygen toxicity. The increase in reactive 

oxygen species (ROS) and other radical compounds may 

be responsible for lipid peroxidation of neuronal plasma 

membranes, leading to altered brain electrical activity. 

Hyperbaric oxygen therapy (HBOT) induces an increase 

in ROS, with peak production occurring around 2 hours 

and remaining above baseline for up to 48 hours. 

The effects of ROS can be counteracted by the action of 

NRF2, a transcription factor that regulates the antioxidant 

response. Nitric oxide (NO) also plays a role in oxygen-

induced cerebral toxicity through the production of per-

oxynitrite and cerebral vasodilation. Less than 50% of pa-

tients exhibit prodromal signs and symptoms of the crisis 

(Table 2). 

 

Prodromal Signs and Symptoms 

Profuse sweating Lip fasciculations 

Pallor Cheek contractions 

Bradycardia – Tachycar-

dia 

Respiratory difficulties 

Mood changes (depres-

sion, euphoria) 

Vomiting 

Drowsiness Nausea 

Visual disturbances, nar-

rowing of the visual field 

(tunnel vision) 

Dizziness 

Scotomas Shouting incoherent 

speech 

Auditory hallucinations  

Unpleasant taste and/or 

smell sensations 

 

Epigastric tension  

Table 2. Prodromal signs and symtomps of hyperoxic crisis 

 

Within a few minutes from the onset of prodromal signs 

and symptoms, the actual hyperoxic crisis occurs, evolv-

ing through three phases: 

1. Tonic phase with generalized muscle rigidity 

2. Clonic phase, lasting 2–3 minutes, characterized by 

convulsions, tongue biting, and involuntary loss of 

feces and/or urine 

3. Postictal depression phase, lasting about 10 

minutes, marked by drowsiness, often stertorous 

breathing, and profuse sweating 

Progressive recovery of consciousness is often accompa-

nied by confusion, agitation, and retrograde amnesia. 
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Despite its dramatic presentation, hyperoxic crisis usu-

ally leaves no lasting effects. The main risks are related 

to trauma from falls or involuntary movements during the 

episode. 

There is no effective treatment for the crisis itself, which 

typically resolves fairly quickly once the harmful agent 

(oxygen) is removed or reduced. 

Preventive measures include scheduled air breaks to re-

duce exposure to free radicals and oxygen toxicity—nu-

merous studies support this approach in the literature. 

Proper staff training and the implementation of standard-

ized protocols are essential for the correct management 

of both the crisis and the patient. 

Special attention must be given to properly informing the 

patient and any accompanying persons. The onset of a 

crisis inside the hyperbaric chamber may trigger panic at-

tacks and compromise safety. 

Thorough pre-treatment evaluation of patients is criti-

cally important, including the identification and, if possi-

ble, correction of predisposing factors, depending on the 

clinical condition. 

Specialist assessments, such as obstetric-gynecological 

or pediatric-neonatal consultations, are also important 

prior to treatment. 

Patients should be informed about the importance of 

promptly reporting the onset of symptoms to the staff. 

When a hyperoxic crisis occurs, chamber personnel 

should: 

1. Clearly and concisely communicate the onset of the 

crisis to external personnel 

2. Immediately remove the mask or stop oxygen ad-

ministration and switch to air. Note that switching to 

air reduces FiO₂ and consequently PaO₂, lowering 

the pathogenic exposure 

3. Ensure patient safety, preventing trauma and inju-

ries; in pregnant patients, evaluate left lateral posi-

tioning 

4. Reassure other patients and companions in the 

chamber to prevent panic 

5. Assess and support vital signs (A-B-C approach) 

6. Ensure airway protection against the risk of ob-

struction (e.g., tongue fall, trismus) 

The chamber must not be decompressed until the tonic-

clonic crisis has resolved, due to the risk of pulmonary 

barotrauma and glottic closure. Only after the resumption 

of adequate respiratory rhythm can the hyperbaric cham-

ber be gradually decompressed. 

Patients who have experienced an oxygen toxicity cri-

sis can still complete the recommended treatment cycle. 

Although the risk of recurrence is increased, it re-

mains below 10%. Modifications to subsequent treat-

ments may be considered, such as lower treatment pres-

sures and additional air breaks. 

At the end of the crisis, the patient should be carefully 

monitored until full recovery. A gynecological-obstet-

ric assessment (including fetal well-being) or a pediatric-

neonatal evaluation may be important. 

The article proposes a management algorithm for use 

during hyperbaric treatment and in the event of a hy-

peroxic crisis (Fig. 1). 
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Figure 1. Algorithm for the treatment of hyperoxic crisis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ORGANIZATION

• All healthcare and technical staff must be adequately trained (crisis characteristics, communication methods, rescue procedures).
• Equip the room with a multiparameter monitor and supplies for possible cardiopulmunary resuscitation.
• Inform patients and their accompanying persons about the possibility of a crisis occuring (signs and symptomps), its progression and the measures that will be taken.
• The adoption of internal operating protocols in essential.

PATIENT 
EVALUATION

• Carry out a thorough and patient assessment (if the emercgency/urgent clinical condition allows).
• Asssence the precence of factors tha may favor the onset of a crisis (such as Hypoglycemia, hyperthyroidism, CNS lesions, acidosis, fever, epilepsy, etc.)
• Correct, if possible, the predisposing factors (hypoglicemia or acidosis)
• In case of a pregrant or pediatric patient, consulation with the referring obstetrician-gynecologist or pediatrician is required

DURING THE 
CRISIS

• Immediately remove the mask or discontinue oxygen administration and replace with air
• Alert the staff outside the hyperbaric chamber and pay attention to communication
• Reassure any other patients present
• Protect the patient from possible falls and injuries
• Protect airways form the risk of tongue falling backword and trismus
• Assessmentn and support of vital signsn according to the ABC scheme
• Place the patient in recovery position, if possible, in case of pregnant patient consider a left-tilted position
• Mantein contact with external staff
• Mantein the same barometric pressure at which the crisis occurred: do not modify the pressurization
• Once crisis has resolved, assess the progressive decompression of the chamber

AFTER THE 
CRISIS

• Assess the vital signs
• Assessment and monitoring of the patient until full recovery
• Specialist gynecological-obstetric or pediatric-neonatal evaluation
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Conclusion 

Although oxygen toxicity seizures are one of the most 

feared side effects of hyperbaric oxygen therapy 

(HBOT), their incidence remains low, with no evidence 

of long-term sequelae following an episode. 

Proper staff training, the adoption of internal protocols, 

and adequate patient education are essential to reduce the 

incidence of adverse events and to enhance safety for 

both patients and healthcare providers. 

 

 

References  

1. Cannellotto M, Yasells García A, Landa 

MS. Hyperoxia: Effective Mechanism of Hyperbaric 

Treatment at Mild-Pressure. Int J Mol Sci. 2024 Jan 

8;25(2):777.  

2. Horncastle E. et al. Hyperoxia in Anaesthesia and In-

tensive Care. BJA Education, Volume 19, Number 

6, 176–182. 

3. Singer, M., Young, P.J., Laffey, J.G. et al. Dangers 

of hyperoxia. Crit Care 25, 440 (2021).   

4. Hafner S, Beloncle F, Koch A, Radermacher P, As-

far P. Hyperoxia in intensive care, emergency, and 

peri-operative medicine: Dr. Jekyll or Mr. Hyde? A 

2015 update. Ann Intensive Care. 2015 Dec;5(1):42.  

5. Heyboer M 3rd, Sharma D, Santiago W, McCulloch 

N. Hyperbaric Oxygen Therapy: Side Effects De-

fined and Quantified. Adv Wound Care (New Ro-

chelle). 2017 Jun 1;6(6):210–224.  

6. Lambertsen CJ. Effects of oxygen at high partial 

pressure. In: Fenn WO, Rahn H, eds. Handbook of 

Physiology.Bethesda, MD: Am Physiol Soc, 

1965:1027–1046. 

7. Lambertsen CJ, Kough RH, Cooper DY, Emmel GL, 

Loeschcke HH, Schmidt CF. Oxygen toxicity: Ef-

fects in man of oxygen inhalation at 1 and 3.5 atmos-

pheres upon blood gas transport, cerebral circulation 

and cerebral metabolism. J Appl Phys-

iol 1953;5:471–486. 

8. Donald KW. Oxygen poisoning in 

man. BMJ 1947;1:712–717. 

9. Bitterman N. CNS oxygen toxicity. Undersea Hy-

perb Med 2004;31:63–72. 

10. Davis JC. Hyperbaric oxygen therapy. J Intensive 

Care Med 1989;4:55–57. 

11. Plafki C, Peters P, Almeling M, Welslau W, Busch 

R. Complications and side effects of hyperbaric ox-

ygen therapy. Aviat Space Environ 

Med 2000;71:119–124. 

12. Hampson N, Atik D. Central nervous system oxygen 

toxicity during routine hyperbaric oxygen ther-

apy.Undersea Hyperb Med 2003;30:147–153. 

13. Heyboer III M, Jennings S, Grant WD, Ojevwe C, 

Byrne J, Wojcik SM. Seizure incidence by treatment 

pressure in patients undergoing hyperbaric oxygen 

therapy. Undersea Hyperb Med 2014;41:380–385. 

14. Hadanny A, Meir O, Bechor Y, Fishlev G, Bergan J, 

Efrati S. Seizures during hyperbaric oxygen therapy: 

retrospective analysis of 62,614 treatment ses-

sions. Undersea Hyperb Med 2016;43:21–28. 

 

 

 

 
 


