
Date created: 2005 
 
Date revised/updated: May 23, 2018 
 
Authorship: Dag Shapshak MD, Matthew Kelly MD 
 
Reviewed / approved by: Publications Committee and the UHMS BOD 
 
Title: UHMS Position Statement: Topical Oxygen for Chronic Wounds 
 
 
Abstract: 
 
There is a growing incidence of chronic wounds and recognition from the medical 
community of the complexity involved in caring for these patients. The prevalence 
of chronic wounds is estimated to be as high as 2% of the US population [1, 2]. While 
chronic ulcers and non-healing wounds encompass a wide range of etiologies 
including trauma, diabetes, venous disease, ischemia, neuropathy and infection, 
localized ischemia is often a contributing factor [3]. 
 
Oxygen is necessary for more than aerobic respiration. It has an essential and well-
established role in collagen crosslinking, re-epithelialization, angiogenesis and 
leukocyte killing of bacteria, as well as reactive oxygen species in cellular signaling 
[4-6]. In tissues with a deficit of the necessary partial pressure of oxygen these 
required processes for wound healing are arrested [7]. In addition to localized basic 
wound care, adjuvant methods are often used to aid the delivery of oxygen to 
promote healing of chronic wounds.  
 
Hyperbaric oxygen (HBO2) therapy is widely recognized and rigorously 
studiedsystemic treatment where the patient is entirely enclosed in a pressure-
vessel and intermittently breathes oxygen at elevated pressure, typically greater 
than 1.4 atmospheres absolute (ATA) [8]. One of the indications for HBO2 therapy is 
the treatment of selected wounds where localized hypoxia is part of the 
pathophysiology of failed healing [9]. Systemic mechanisms of HBO2 therapy which 
promote healing include increased mobilization of stem cells, improved 
cellularsignaling, and restoration of adequate oxygen content necessary for 
angiogenesis and collagen formation [7]. 
 
An alternative strategy to HBO2 is to topically deliver oxygen to the wound bed, 
avoiding systemic delivery. Various methods have been developed to attain this 
goal. These include localized delivery of oxygen at or near 1 ATA, generating oxygen 
adjacent to the wound and a multitude of dressings and topical medications 
designed to provide oxygen directly to the wound surface [10]. 
 
With the latter approach, oxygen may be released through the degradation of 
hydrogen peroxide, or micro/nanobubbles contained within perflurocarbon or 



polyacrylamide polymers, among others. These wound dressings are available in 
different forms, including hydrogels and films and microfluidic bandages [10]. 
Topical oxygen emulsions can also be used with dressings to directly deliver oxygen 
to the wound bed. These dressings all aim to optimize localized wound bed 
environments and are used as part of an overall wound care strategy.  
 
There are controlled clinical trials using these products, with varying success 
reported [11]. Synthesizing the results of these trials is impeded by the variability in 
the type of woundsstudied and the outcomes measures used. As they are a local 
treatment, these strategies need to be distinguished from the administration of 
HBO2, with all its unique systemic effects.  
 
 
Conclusions and Recommendations: 
 
1) Devices, wound dressings, and topical medication designed to increase external 
wound exposure to oxygen should not be termed hyperbaric oxygen therapy. Doing 
so intentionally or unintentionally suggests that topical oxygen delivery methods 
are equivalent or identical to hyperbaric oxygen.  Any report of methods and devices 
providing increased topical oxygen delivery to wounds should clearly state that 
topical oxygen and not hyperbaric oxygen is being delivered. 

 
2) Hyperbaric oxygen therapy provides mechanisms of action and physiological 
effects which are distinct from those of devices, wound dressings, and topical 
medication that provide topical oxygen. Study results concerning hyperbaric oxygen 
should not be used to support topical oxygen therapy. 
 
3) Oxygen containing and oxygen generating wound dressings aim to address 
localized wound bed environments and are part of overall wound care strategies to 
optimize local conditions. They are a local treatment and lack the systemic effect of 
HBO2 therapy. These treatments are distinct from HBO2 as they lack the systemic 
effects of HBO2 therapy. Hyperbaric oxygen literature should not be used insupport 
of their use and it should be clear that they are not HBO2. 
 
4) Topical oxygen may be a promising treatment based on some recent studies, but 
it cannot be recommended for routine clinical careat this time due to a restricted 
volume and quality of supporting scientific evidence. More investigation is 
necessary to determine if topical oxygen can be used in the clinical setting for 
wound care. In particular, we need better information onprecise indications for use, 
optimal dosing regimens and standardized outcomes. Future clinical studies should 
address these issues. 
 
5) Before topical oxygen therapy can be recommended for non-healing wounds,its 
application should be subjected to additional scientific scrutiny to better establish 
indications for use, dosing and response to treatment. 
 



 
References: 
 
 
1. Sen, C.K., et al., Human skin wounds: a major and snowballing threat to public 

health and the economy. Wound Repair Regen, 2009. 17(6): p. 763-71. 
2. Nussbaum, S.R., et al., An Economic Evaluation of the Impact, Cost, and 

Medicare Policy Implications of Chronic Nonhealing Wounds. Value Health, 
2018. 21(1): p. 27-32. 

3. Han, G. and R. Ceilley, Chronic Wound Healing: A Review of Current 
Management and Treatments. Adv Ther, 2017. 34(3): p. 599-610. 

4. Tandara, A.A. and T.A. Mustoe, Oxygen in wound healing--more than a 
nutrient. World J Surg, 2004. 28(3): p. 294-300. 

5. Gordillo, G.M. and C.K. Sen, Revisiting the essential role of oxygen in wound 
healing. Am J Surg, 2003. 186(3): p. 259-63. 

6. Hopf, H.W., et al., Hyperoxia and angiogenesis. Wound Repair Regen, 2005. 
13(6): p. 558-64. 

7. Bishop, A., Role of oxygen in wound healing. J Wound Care, 2008. 17(9): p. 
399-402. 

8. Undersea and Hyperbaric Medical Society. Hyperbaric Oxygen Committee 
and L.K. Weaver, Hyperbaric oxygen therapy indications : the Hyperbaric 
Oxygen Therapy Committee report. Thirteenth edition. ed. xx, 415 pages. 

9. Feldmeier, J.J., et al., UHMS position statement: topical oxygen for chronic 
wounds. Undersea Hyperb Med, 2005. 32(3): p. 157-68. 

10. Sayadi, L.R., et al., Topical oxygen therapy & micro/nanobubbles: a new 
modality for tissue oxygen delivery. Int Wound J, 2018 Jan (ahead of print). 

11. Dissemond, J., et al., Topical oxygen wound therapies for chronic wounds: a 
review. J Wound Care, 2015. 24(2): p. 53-4, 56-60, 62-3. 

 
 


