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Introduction

As our understanding of wound physiology deepens, evidence based adjunctive wound
healing therapies continue to evolve. The more complex the wound, the more difficult it
is to heal. The patient with a complex wound often presents with multiple co-morbidities
that make healing difficult. The tissue is often hypoxic, with senescent cells and a paucity
of the necessary factors and cells needed for wound healing. The resultant tissue is of a
poorer quality and prone to reoccur. Hyperoxia has been implicated in facilitating each
phase of wound healing. The production of reactive oxygen species (ROS), especially H,0,,
exert an essential role in wound healing. ROS derives from 0,. It exerts an essential role in
wound healing by decreasing infection, increasing neutrophil recruitment, activating
keratin forming cell regeneration, and promoting vessel formation, thereby restoring
microcirculation. It provides for cell motility and extra cellular matrix formation.
Hyperoxia induces ROS formation that reduces infection rate in the inflammatory phase
of healing (via neutrophil/ROS mediation), enhances angiogenesis, and increases wound
collagen tensile strength. Chronic wounds are characteristically hypoxic, with PO, in the
center of the wound below what is needed to support the processes necessary for tissue
repair.! Topical oxygen supplementation delivers 0, deep into the center of the wound
bed, raising tissue PO, and sustaining it over time to the levels needed to facilitate tissue
repair. It promotes the fibroblast activity, collagen synthesis, angiogenesis, granulation
tissue formation, and keratinocyte migration necessary for a healthy proliferative phase
of healing. 2% As a result, the tissue produced in the presence of adequate oxygen is
better organized and more durable, reducing the likelihood of wound recurrence.?*

Cyclical Pressurized Topical Oxygen Therapy (TWO,) is a multimodal therapy that delivers
concentrated topical oxygen in combination with cyclical pressure and humidification,
which results in a 5-fold increase in PO, levels in the wound bed.* The increased wound
tissue PO, levels provide for the inflammatory mediators, immune response, ROS and
growth factors that are necessary for wounds, stalled in the inflammatory phase of
healing, to progress. PO, promotes granulation, angiogenesis, fibroblastic activity and
keratinocyte migration, all necessary for a healthy robust proliferative phase of healing. It
provides for a more durable tissue that is less likely to allow wound recurrence. The
TWO, device delivers high concentration oxygen in a boot-like extremity chamber, at
pressures that cycle between 7.5 and 37.5 mmHg. Cyclical pressure increases the partial
pressure of O,, allowing a greater amount to diffuse into the to the wound bed. It also
mobilizes blood and lymphatic fluids, reducing edema and further enhancing 02 diffusion
and neovascularization within the wound bed and encouraging granulation from the base.
Likewise, the weeping wound can be dried, promoting a more stable wound environment.
Edema reduction also decreases the hydrostatic pressure often found in the
lymphovascular wound, allowing less restricted arterial flow and further improving
wound bed perfusion and encouraging granulation at the wound base.> Humidification
counters the drying effect of oxygen and additionally contributes to an ideal wound
healing environment. Together, the effects of TWO, provide an ideal environment for
promoting healthy granulation tissue for faster more durable wound healing.

Materials and Methods

Standard protocol for TWO2 therapy is for the device to be applied by the patient at
home, over existing gas permeable dressings, 5 days a week for 90 minutes per day. The
chamber boot can be applied over multi-layer wraps and total contact casts and as an
adjunct with skin substitutes and advanced cell products. Topical care and offloading are
continued as indicated.
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Outcomes

Case 1 (wound progression shown in Figure 1) involved a 52-year-old female with left foot
full-thickness burn wounds, present for 5 months. Revascularization failed to stimulate
wound progression. After initiating TWO2 the wound began to fill in with granulation
tissue. This provided a healthy base to apply a skin substitute, which was done, and
treatment continued in conjunction with TWO2. The wound resolved at 15 weeks, after
only 4 weeks of TWO2 therapy.

Case 2 (wound progression shown in figure 2) involved a 52-year-old female, s/p
revascularization and a failed left 1st ray resection. The surgical site remained non-
healing at 8 months and was complicated by chronic lymphedema. After initiating TWO2
BID the edema reduced and the wound began to progress into the proliferative phase,
filling in with healthy granulation tissue. Skin substitute was applied in conjunction with
TWO2. The wound resolved at 16 weeks, after 10 weeks of TWO2 therapy.

Case 3 (wound progression shown in Figure 3) involved a 64-year-old male with pyoderma
gangrenosum resulting in limb threatening circumferential full tissue loss wounds of
bilateral lower legs with exposed muscle and tendon, present for 10 months. His wounds
failed to progress to the proliferative phase despite immunosuppressive therapy and
revascularization. He was not a candidate for hyperbaric 02 therapy. After initiation of
TWO2 the patient mounted robust granulation tissue. Skin substitute was applied to the
healthy, vascular wound bed and he continues to progress.

Conclusion

TWO2 provided rapid, durable wound healing in 3 complex wound cases. Wounds were
able to progress out of the inflammatory phase of healing spending less time stalled in
the inflammatory phase of healing. It provided for a more robust proliferative phase of
healing, resulting in more durable closed tissue, less likely to allow wound
reoccurrence. Advances in wound care are bringing forth exciting new adjunctive
evidence-based therapies that continue to redefine the standard of care in wound
treatment. TWO2 is one such adjunctive therapy.

References

1.Sen CK. Wound healing essentials: let there be oxygen. Wound Repair Regen. 2009;17(1):1-18. doi:10.1111/J.1524-
475X.2008.00436.X

2.Gordillo GM, Sen CK. Evidence-Based Recommendations for the Use of Topical Oxygen Therapy in the Treatment of Lower
Extremity Wounds. IntJ Low Extrem Wounds. 2009;8(2):105-111. doi:10.1177/1534734609335149

3.Gordillo GM, Roy S, Khanna S, et al. Topical oxygen therapy induces vascular endothelial growth factor expression and
improves closure of clinically presented chronic wounds. Clin Exp Pharmacol Physiol. 2008;35(8):957-964.
doi:10.1111/j.1440-1681.2008.04934.x

4. Fries RB, Wallace WA, Roy S, et al. Dermal excisional wound healing in pigs following treatment with topically applied pure
oxygen. Mutation Research - Fundamental and Molecular Mechanisms of Mutagenesis. 2005;579(1-2):172-181.
doi:10.1016/). MRFMMM.2005.02.023

5.Tawfick, W. A., & Sultan, S. (2013). Technical and clinical outcome of topical wound oxygen in comparison to conventional
compression dressings in the management of refractory nonhealing venous ulcers. Vascular and Endovascular Surgery,
47(1), 30-37. https://doi.org/10.1177/1538574412467684

A8
Roe Wound Careo.

advanced healing

Limb Preservation ..

Poster assistance provided by Melodie Blakely, DPT, MS, CWS, Director of Market Access, Value and RWE, AOTI Inc.



	Slide Number 1

