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Abstract

Hyperbaric oxygen therapy
shares many characteristics
with negative pressure
wound therapy (NPWT) from
mechanisms of action that are
primary, but also adjunctive.
Both modalities share parallel
challenges as advanced wound
management strategies.

Introduction

Wound healing methodologies
can remain classically driven, but
also have evolved with advances
over time. One of the ongoing
sea changing currents is the use of
negative pressure wound therapies.
In many ways negative pressure
wound therapies and all their
variants share similar mechanisms of
active and challenges to their usages
as we see in hyperbaric oxygen
therapies.

Serendipity

Many physical forces might be
exploited to close a wound defect
and promote healing. From the
simple, classical such as mechanical
tension with sutures to the more
exotic like chemokines and even
electricity in galvanotaxis. Negative
pressure wound therapy can be
seen in its beginnings as utilizing
yet another physical force, vacuum,
to close wounds. See Figure 1.
However, very earlier on negative

pressure wound therapy or

vacuum assisted closure was also
appreciated to have other helpful
effects that went well beyond just
pulling wound edges and walls
together.l’2 As negative pressure
methods began to be studied
more findings suggesting more
proposed mechanisms of action
were found and put forth. From
the cleansing action of pulling
wound fluid through and out the
wound,’ to generating helpful
local neo-angiogenesis and cellular
stimulation.* There is always

a bit of push and tug between
what is believed to be at work,
what is really known about what
is at work, and what is just being
discovered or disproven about
various mechanisms of action.
This parallels hyperbaric oxygen
in many ways. Hyperbaric oxygen
attempts to use a very special
physical phenomena—pressure
changes how oxygen is absorbed
and distributed throughout the
body. It achieves this—but like the
effects of vacuum forces moving
tissue planes only begin to describe
the effects of negative pressure—
hyperbaric oxygen also has other
effects.

Organizing Selected Parallels
Between NPWT and HBO,
Both NPWT and HBO, have
direct effects on tissues and both
effect tissue flows in and out of

the tissue beds being targeted by
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Figure 1. Negative Pressure Wound Therapy

Source: Annals of Vascular Surgery
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the moda]ity. For example, both NPWT and HBO2
improve local flows through diminishing local edema
resistance to enhanced flow and driving more perfusing
flow into a targeted area.>*

Both NPWT and HBO, stimulate neoangiogenesis
that can be seen on exam with better quality
granulation tissue in the wounds.” Both have a variety
of mechanisms that are being studied to see why that
granulation tissue and neoangiogenesis forms and how
to optimize it from the specific microdeformation
character of the negative pressure transmission
medium to the timing and cycling of hyperbaric with
periods of hyperoxemia and hypoxia.®

Both NPWT and HBO, share some common
practice pre-requisites for good use in wound healing.
Similar to HBO, negative pressure wound therapy
has several guidelines exist for its use from focused

19 to overall reviews.!' Akin

topics such as for DFUs.
to HBO, its usages continue to evolve and now include
topical applications for incisions. Similar to HBO,
these recommendations include good practice habits
such as to clean and debride the wound of necrotic
debris before using negative pressure. Both have
specific precautions due to their mechanisms of action
such as protecting underlying structures for NPWT

or managing hypoglycemia in HBO, This is true

for HBO, to be effective and especially true if both

NPWT and HBO, are to be combined for synergistic
effects. Any infections should be controlled—even
though both HBO, and NPWT may have their own
contributions to assist the body in clearing local tissue
infections.

Both HBO, and NPWT have prerequisites for
safe uses. For negative pressure that means addressing
if any suction force is being applied near bowel or
vascular structures. For HBO, the patient needs to be
stabilized to tolerate effects of negative pressure and
any risk factors such as diabetes mellitus or seizures
are well controlled. Although both may have anti-
infective properties, infection and necrosis should be
brought under control with surgery and antibiotics.
However, both modalities, especially with more
negative pressure being combined with irrigation
or direct drug delivery, may have more promise in

treating active infections than originally thought.

Challenges for both NPWT and HBO,

However, although both modalities may be used
on their own, there may be more benefits in using
them together in synergy. But if high quality clinical
data is lacking for randomized, prospective, well
controlled and adequately powered studies for each
of them in isolation—combining them compounds

that problem. The question remains how much
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synergy is really reached in any combination and can
these additional costs of treatment be justified in
an increasingly data driven and value based medical
economy?]2

That said, many wound care practices attempt
to take the available data and develop practice habits
that introduce increasingly more sophisticated (and
therefore expensive) advanced wound care treatments
to either heal a higher percentage of wounds and
ulcerations with fewer complications. If advanced
modalities such as HBO, or NPWT are not good
matches for the patient’s problems, then this may also
assist patients and clinicians to also consider more
palliative care regimens that are safe and acceptable
to the patient. Both NPWT and hyperbaric oxygen
therapy can be brought to bear in this manner. NPWT
can be continued throughout a patient’s HBO,
treatment regimen so long as the actual dressing is
protected and that no component, such as an electrical
based pump or any other flammable items, enter the
chamber according to the practice requirements for
that chamber.

It is ironic that medical care now exists in a
sea of deceptively extensive EMR-based clinical
data. It is deceptive in that although much more
data is available—most EMR platforms focusing on
compliance, documentation and capturing billing more

effectively— aren’t easy to use to capture and organize

clinical data for meaningful evidence based conclusions.

So the day to day clinical experiential data is all there
for anyone to analyze, but it still takes considerable
human effort to capture it without omissions or
duplications and organize it in a way such that biases
can be controlled and meaningful evidence based
conclusions can be reached in a way that are more

generalizable for more clinicians to accept.

Conclusion

Both hyperbaric oxygen and NPWT have become
advanced wound care methods with varying levels of
evidence that deserve further study. Clinicians can
incorporate them into their practices to better manage
difficult wounds either alone or in combinations trying
to capitalize upon synergy between them. However,
ongoing clinical research is needed to better delineate
who gets the most value out of these advanced
modalities safely and effectively and in manners that
merely increase the cost of care for patients. The
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costs for patients may also be logistical and may also
help patients realize that such treatments are not a
good match for their particular situation such that
other treatment regimens can be pursued. Over time

it is hoped that clinical data registries growing out of
evolving EMRs will help all make more evidence-based
decisions for utilizing both hyperbaric oxygen treatment
and negative pressure and continue to explore how they
might be used together.
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