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increased partial pressure of oxygen to the 
tissues. Typically, treatments involve 
pressurization between 2.0 and 2.5 
atmospheres absolute (ATA) for periods 
between 60 and 120 minutes once or twice 
daily. A typical course might involve 15 to 30 
such treatments. (Fig. 1 & 2) 

Mechanism of HBOT  
In HBOT, increasing the partial 

pressure of oxygen inhaled by a patient by 
administering 100% oxygen and elevating the 
pressure increases the amount of oxygen that 
can be dissolved in a patient’s blood serum by 
Henry’s law, which states that the amount of 
ideal gas dissolved in the solution is directly 
proportional to its partial pressure.5During 
treatment, arterial oxygen tension often 
exceeds 2000 mm Hg, and oxygen levels of 200 
to 400 mm Hg occur in tissues.6 The increased 
oxygen supply to hypoxic tissues has multiple 
beneficial effects on wound healing. Because 
oxygen cannot be stored in tissue, daily HBOT 
supports an adequate oxygen supply to the 
injury site to promote wound healing 
progression from the inflammatory phase to 
the proliferative phase. Increased oxygen 
concentrations lead to increased production of 
reactive oxygen species and reactive nitrogen 
species, which play essential roles in signalling 
pathways for promoting neovascularization, 
matrix formation, and decreasing 
inflammation. 

Extracellular matrix formation is an 
oxygen-dependent process linked closely to 
neovascularization. Fibroblast growth factor 
production is also increased by HBOT, 
promoting fibroblast migration and 
proliferation.7 Increased oxygen stimulates the 
proliferating fibroblasts to produce collagen at 
increased rates and enhances collagen cross-
linking to improve tissue tensile strengths. 
Hyperoxia also promotes decreased 
inflammation by impacting three major 
inflammatory cell types macrophages, 
leukocytes, neutrophils, and inducing 

vasoconstriction to reduce local edema.  
(Fig. 3) 

 
Figure 3: Mechanism of HBOT  

Uses of HBOT in wound healing  
Treatment of diabetic and ischemic 

foot ulcers requires a multimodal approach 
involving local wound care, reasonable 
glycemic control, revascularization of ischemic 
limbs, treatment of infections, and pressure off-
loading. Unfortunately, complete wound 
healing rates can be as low 60% a year, even 
with optimal care. Hyperbaric oxygen therapy 
has been used as adjunctive therapy for patients 
with refractory ulcers. It involves inhalation of 
100% oxygen inside a pressurized hyperbaric 
chamber and has been used successfully in 
humans at varying pressures to treat various 
conditions. 8HBOT treatment showed the 
improved healing rate of DFU in the short 
term but not in the long term, and it was well 
recognized that the change in wound size at 
two weeks and four weeks is a predictor of 
complete healing after 12 weeks. 9,10 Studies 
showed that prolonged treatment of HBOT 
should be avoided as it increases oxidative 
stresses, which are considered important 
pathogenesis of chronic nonhealing 
wounds.11,12 An only a limited number of 
studies is available regarding the short-term 
administration of HBOT to DFU patients. 

A prospective study provides evidence 
that HBOT fastens the healing rate of DFU. 
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Besides, it suggests the possibility of shortening 
hospitalization time. The patients on HBOT 
treatment achieved a favourable healing rate 
after 14 days of the treatment was evident from 
histopathological features.13 A significantly 
greater percentage of HBOT-treated wounds 
(33.3%, 5/15) achieved complete closure than 
conventional therapy–treated wounds (0%, 
0/15; P = .014) at the end of treatment. This 
significant difference was maintained 
throughout the eight weeks of follow-up.14 

Conclusion 
HBOT allows the reversal of a hypoxic 

state by increasing the oxygen diffusion within 
the plasma, consequently promoting 
angiogenesis, encouraging fibroblastic activity 
and supporting the tissues to resist against 
bacteria. HBOT plus conventional therapy 
appears as safe as and probably more effective 
than conventional therapy alone for the non-
healing wounds. 
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