
Problem: 
Acute wounds often fail to close due to a 
defect in the healing cascade. The se-
quence of events included in this cas-
cade are: hemostasis, inflammation, an-
giogenesis, epithelialization, and scar 
formation. Problematic or chronic 
wounds do not follow this sequence due 
to a number of host factors. Patients 
with diabetes present additional chal-

lenges in wound management due to 
their many etiologies which promote 
poor wound healing. 
 

The role of an experienced wound heal-
ing team is to assess and recognize these 
factors in order to heal chronic problem-
atic wounds. 
 

Reason: 
There are many factors which may cause 
a wound to become chronic. Of primary 
concern is the presence of infection, tis-
sue ischemia/hypoxia, inadequate local 
wound responsiveness, and unrelieved 
pressure. Correction of any and all of 
these factors is critical for the resolution 
of many non-healing wounds. 
 

Tissue hypoxia plays one of the most 
important roles in reducing the effective-
ness of a wound’s response to infection. 
The ischemia also presents an impedi-
ment to the processes of angiogenesis, 
fibroblast replication and collagen depo-
sition. 
 

Non-healing amputations, ulcers due to 
vascular insufficiency and diabetic foot 
wounds all share the problem of tissue 
hypoxia, which is usually due to ischemia 
from vascular disease. 
 

Solution: 
Hyperbaric oxygen therapy (HBOT) is a 
daily treatment, in which a patient 
breathes 100% oxygen under pressure in 
a hyperbaric chamber. HBOT systemi-
cally delivers 100% oxygen to the patient 
at 2-3 times greater than atmospheric 
pressure. This elevated pressure within 
the chamber results in a 10-15 fold in-

crease in plasma oxygen concentration, 
which translates to arterial oxygen val-
ues of between 1,500 and 2,000 mmHg. 
The steep oxygen gradient provided by 
HBOT produces a 3 fold increase in the 
diffusing distance of oxygen from func-
tioning capillaries. 
 

This produces a number of physiological 
benefits including correction of tissue 
hypoxia, stimulation of fibroblast replica-
tion, support of collagen synthesis and 
angiogenesis, reduction of local edema, 
and improving the toxic effects of an-

aerobic organisms. In addition, HBOT 
encourages the formation of new blood 
vessels which results in the delivery of 
even more oxygen to the affected area. 

 

The evidence supporting the beneficial 
physiologic effects of HBOT is encourag-
ing: 
1. Decreased local tissue edema 
2. Improved cellular energy metabolism 
3. Improved local tissue oxygenation 
4. Improved leukocyte killing ability 
5. Increased effectiveness of antibiotics 
6. Promotion of collagen deposition 
7. Promotion of neoangiogenesis 
8. Enhanced epithelial migration 
 

Adjunctive HBOT cannot improve healing 
in all problem wounds. However, those 
demonstrating reversible local tissue 
hypoxia and other factors are prime can-
didates for a successful outcome with 
the addition of hyperbaric oxygen. 
 

The Center for Advanced Wound Heal-
ing at Community Hospital Anderson 
offers a multidisciplinary approach to the 
management of these complicated 
wounds.  Oftentimes the amount of care 
required for desirable outcomes sur-
passes the resources which any single 
physician can provide. Wound healing at 
the AWC is achieved in cooperation with 
referring physicians, surgeons, podia-
trists, and other specialists as required. 
Treatment options include the utilization 
of advanced wound care modalities 
which have proven to improve healing. 
rates and prevent amputations. 
 

Screening Potential Candidates: 
The decision to consider hyperbaric oxy-
gen therapy is dependent upon certain 
factors that must be identified in the 

screening process that incorporate the 
healing mechanisms of HBOT.  
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The chart above provides a valuable summary of the clinical 
applications of HBOT as directly related to the mechanism at 
work. 
 

Once a candidate has been identified, the assessment should 
focus on identifying the contributing factors to non-healing. 
With wounds, it is critical to identify an appropriate wound 
etiology for which evidence of HBO effectiveness is present. For 
lower extremity wounds, a complete vascular assessment 
should be performed as well as the verification that local hy-
poxia is present. Since periwound tissue hypoxia has been 
shown to be an important determinant of wound healing in 
many patients, the Center for Advanced Wound Healing staff 
can perform transcutaneous oxygen measurements (PtcO2) 
when necessary. 
 

Patients with demonstrated tissue hypoxia and an abnormal 
pulse examination will go on to further peripheral vascular 
evaluation and possible surgical intervention. Wounds with a 
PtcO2 < 30 mmHg are predicted not to heal based on critical 
ischemia/hypoxia without the addition of HBOT. Wounds with a 
PtcO2 of 30-50 mmHg might heal without HBOT, but on average 
they will take more than 12 weeks.2 

Treatment Decisions: 
Once it has been determined that hyperbaric oxygen therapy 
can be used adjunctively with other procedures such as revascu-
larization, or as a primary treatment when other options fail, 
several other treatment decisions must be made. The selection 
of the treatment pressure (depth) and duration (90-120 min) 
should focus on the oxygen dose desired. In addition, it must be 
determined if the patient is at risk for an oxygen seizure at the 
treatment depth selected. If so, an appropriate air break sched-
ule must be ordered. 
 

The decision to treat is two-fold; the AWC physician and the 
patient must both agree on a treatment regimen that the pa-
tient can accommodate. The number of treatments per week 
that the patient receives is an important component in the 
healing process. If the patient misses five consecutive days or 
3 out of 5 days for two consecutive weeks , their treatment 
plan is considered “interrupted”. Patients with an interrupted 
treatment plan may require more treatments to achieve the 
same result. 
 

The decision of when to stop HBOT is dependent on the an-
swers to a few questions: 

1. Have transcutaneous PO2 values risen to a level above 
the selection criteria indicating a return to a normal heal-
ing path? 

2. Is the wound failing to respond? 
3. Is the original indication no longer present? 
4. Has the wound healing response plateaued? 
5. Is the patient intolerant of the therapy or have other 

medical conditions that prohibit further treatment? 
 

Regardless of the answer, it is 
important to periodically as-
sess the patient’s response to 
treatment and optimize all 
associated care. 
 

When hyperbaric oxygen therapy 
is used in conjunction with stan-

dard wound care, researchers 
have demonstrated improved results in the healing of difficult 
or limb-threatening wounds in comparison to routine wound 
care alone. 
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