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Most chronic wounds (pressure sores, venous ulcers, diabetic ulcers) have local tissue ischemia or
ischemia reperfusion injury as perhaps the most important aspect of their pathogenesis. The major effect of
tissue ischemia is tissue hypoxia, and although oxygen is essential for normal cellular metabolism, a great
deal of information has accumulated about hypoxia, as well as reactive oxygen species acting as cellular
signals resulting in signal transduction. Hyperbaric oxygen (HBO) is a rational therapeutic strategy to
address the underlying ischemia that is present in many chronic wounds. However, the selection of
appropriate patients, timing and duration of treatment have largely been empiric. A large amount remains to
be understood regarding the mechanism of action for hyperbaric oxygen, but a great deal of information has
been gained in recent years.

In our laboratory, with the use of clinically relevant animal models we have demonstrated the efficacy of
hyperbaric oxygen therapy in the treatment of ischemic wounds. There is an increased responsiveness to
oxygen challenges over 1-2 weeks in those animals that respond to HBO suggesting a clinical paradigm for
selecting patients who will successfully respond. We have seen a synergistic effect of growth factor therapy
and HBO which has been confirmed in other laboratories. Conceptually, the generation of reactive oxygen
species as cell signals resulting in signal transduction generated by HBO therapy has provided a rationale for
the benefits of HBO.

Evidence from animal models supported by clinical observations suggests that the aged are particularly
sensitive to the impairment of wound healing secondary to ischemia, which may in part be counteracted by
oxygen therapy.

Clinical implications of new insights into the mechanisms of action of HBO will be discussed.
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