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Introduction
Hyperbaric Oxygen Therapy (HBOT) is defined as an 

intervention in which an individual breathes near 100% oxygen 
intermittently while inside a hyperbaric chamber that is pressurized 
to greater than sea level pressure 1 atmosphere absolute 
(ATA), which converts to 101.325 kilopascals (kPa). For clinical 
purposes, the pressure must equal or exceed 1.4 ATA (141.86 kPa) 
while breathing near 100% oxygen.  By breathing 100% oxygen at 
high pressure, the oxygen dissolved in the plasma increases and 
consequently increases the oxygen that reaches the tissues. 

The application of compressed gas in medicine had its origins 
three centuries ago. Over the time there have been advances and 
setbacks in the history of this form of treatment due to lack of 
scientific evidence. It was only in the last four decades that good 
science existed to support some of its current applications 1-2.  

Mechanisms of Action of HBOT
One of the most interesting mechanisms induced by HBOT 

is angiogenesis mediated by the release of omnipotent stem 
cells, capable of differentiating into endothelial cells, and by the 
production of crucial mediators for the angiogenesis, such as 
vascular endothelial growth factor (VEGF) and hypoxia-inducible 
factor-1 alpha (HIF-1 alpha). In addition, hyperoxia-induced by  

 
HBOT appears to improve microcirculation by increasing deformity 
of red blood cells and decreasing blood viscosity.  Another well-
described role of HBOT focuses on wound healing, where it seems 
to induce reactive oxygen species and reactive nitrogen species. 
Together these acts as signal transducers, promote growth factors, 
attenuate cell apoptosis and reduce inflammation. Importantly, 
HBOT also reduces wound infection by its direct effect on anaerobic 
bacteria, its indirect effect on aerobic bacteria by enhancing the 
microbicidal capability of polymorphonuclear leukocytes and acts 
synergically with antibiotics 3-8. 

Clinical Applications of HBOT in Otorhinolaryngology
The current indications for HBOT were reviewed by European 

Committee on Hyperbaric Medicine (ECHM) in 2016.  In 
otolaryngology, HBOT is strongly indicated as the primary method 
of treatment in the following situations: treatment of mandibular 
osteoradionecrosis, prevention of mandibular osteoradionecrosis 
after dental extraction, treatment of idiopathic sudden 
sensorineural hearing loss (ISSNHL), in all cases of compromised 
skin grafts and flaps (as soon as possible after the diagnosis of 
compromised grafts/tissues) and both pre- and postoperatively 
in cases where there is an increased risk for compromised skin 
grafts and flaps (e.g. irradiated or infected wound bed, immune-
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compromised patient).  Experts also suggest HBOT in the treatment 
of osteoradionecrosis in other bones, soft tissue radionecrosis of 
the head and neck area, compromised skin grafts and in prevention 
or treatment of radio-induced lesions of the larynx, despite this last 
indication it is not yet supported by sufficiently strong evidence 
9-10. Recent studies have focused on its potential benefit in the 
minimization of post-radiation sequelae. 11-13 However, more 
controlled and randomized studies are needed to broaden the 
indications of this form of treatment. 

Adverse Effects
HBOT is a relatively safe form of treatment with few and 

generally transient adverse effects. These complications can 
occur by two main mechanisms, due to the effect of the pressure 
on enclosed gas spaces or by the toxic effects of the oxygen. 
Ophthalmologic (eg. reversible myopia, worsening of the cataract) 
and otorhinolaryngologic complications (eg. barotrauma of the ear, 
sinus squeeze) may occur but are usually mild and transient. More 
serious, but also rarer, complications of HBOT include exacerbation 
of congestive heart failure, pulmonary edema, and retinal changes 
14-16. 

Contraindications
The only absolute contraindication is the untreated 

tension pneumothorax. However, there are several relative 
contraindications that should be recognized when considering 
treatment with oxygen hyperbaric therapy. These include febrile 
illness, convulsive disorder, hyperthyroidism, congestive heart 
failure, pulmonary diseases (eg. chronic obstructive pulmonary 
disease), pregnancy and claustrophobia 14-16. 

Conclusion
Hyperbaric oxygen therapy is a long-established method of 

treatment that has been developed and adjusted to new scientific 
knowledge. The lack of serious side effects and relatively low cost 
makes it an excellent treatment option for various medical and 
surgical conditions. Following the principle of evidence-based 
medicine, more controlled and randomized studies are needed 
so that its indications can be extended to other types of clinical 
conditions.
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