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Introduction

Hyperbaric oxygen treatment (HBOT) as adjunctive 
therapy to aggressive surgical debridement and an-
tibiotic therapy for necrotizing soft tissue infection 

dates back to the 1960s. Clinicians took advantage of the 
specific benefits of elevating tissue oxygen levels in the pres-
ence of these anaerobic, exotoxin-producing wound infec-
tions to improve limb and tissue salvage and overall survival. 
Subsequent experience and research in other wound heal-
ing problems, including radiation bone and soft tissue injury, 
acute traumatic ischemias, various types of ischemic reperfu-
sion injury states, and a wide range of chronically hypoper-
fused and hypoxic wounds, has led to the development of 
the current recommendations for the clinical use of HBOT 
as outlined in the 12th edition of Hyperbaric Oxygen Therapy 
Indications,1 which was published by the Undersea and Hy-
perbaric Medical Society in 2009. Over the past 10 years, a 
new understanding of the pharmacology of hyperbaric oxy-
genation of tissues and randomized, controlled, clinical trials 
of HBOT in radiation tissue injury and refractory diabetic 
ulcer healing and limb salvage have enhanced the accep-
tance of adjunctive HBOT for the mainstream management 
of complex problem wounds. 

Adequate molecular oxygen is required for a wide range 
of biosynthetic processes essential to normal wound healing. 
Molecular oxygen is required for hydroxylation of proline 
during collagen synthesis and cross linking as well as provision 
of substrate for the production of reactive oxygen species dur-
ing the respiratory burst occurring within leukocytes that have 
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Objectives
The reader will be challenged to:
•  Analyze the impact of local tissue 
hypoxia on wound healing and 
response to infection 

•  Distinguish the physiological 
benefits to wound healing 
provided by oxygen delivered by 
different mechanisms

•  Assess the physiological and 
pharmacological benefits of 
hyperbaric oxygen treatment to 
wound healing

•  Select appropriate patients for 
adjunctive hyperbaric oxygen 
treatment provided in an 
integrated wound care setting 

•  Implement essential aspects 
of safe hyperbaric patient 
management in the practice 
setting.
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phagocytized bacteria within the wound. While 
short-term hypoxia is one stimulus for angiogen-
esis in wound healing, adequate local oxygen levels 
are required to sustain an effective angiogenic re-
sponse and for the reconstruction of an adequate 
dermal matrix. Recent research has shown that 
oxygen also plays an important role in the cell sig-
naling events necessary for tissue repair, which fur-
ther explains the fragile dynamic between oxygen 
availability and the increased demands for oxygen 
during recovery from tissue injury.2 

When oxygen availability to a wound is re-
duced by hypoperfusion from macrovascular arte-
rial disease, microvascular failure, local edema, or 
infection, wound healing is invariably impaired. 
Periwound hypoxia can be objectively deter-
mined by transcutaneous PO2 measurement.3 
When identified, periwound hypoxia should be 
addressed with further vascular assessment and 
interventions to improve large vessel perfusion, 
reduce tissue edema, and improve microvascu-
lar homeostasis by maintaining normovolemia 
and vasomotor tone and with therapeutic oxy-
gen administration. The method of administra-
tion determines the potential beneficial effects 
of additional oxygen administration in support of 
wound healing.

Supplemental Oxygen Breathing at 
One Atmosphere

Additional oxygen can be provided therapeu-
tically by increasing the inspired oxygen con-
centration above 21% by use of a nasal cannula 
or a simple facemask. The maximum achievable 
intra-arterial PO2 breathing 100% oxygen at 1 
ATA (atmospheres absolute) is approximately 670 
mmHg. In well perfused tissues, supplemental ox-
ygen breathing at 1 ATA may transiently reverse 
mild local tissue hypoxia secondary to edema or 
mild hypothermic vasoconstriction but has not 
been shown to reduce postoperative wound in-
fections4 or improve collagen deposition.

Topical Oxygen
HBOT is not provided by devices that apply 

oxygen at 1 ATA over the surface of the wound, 
by devices that provide a small pressure differen-
tial (usually around 1.04 ATA) by enclosing an 
appendage in an inflatable bag or plastic cylinder, 
or by devices providing a surface oxygen blow-

over using a micro-oxygen concentrator device. 
None of these devices are considered by the US 
Food and Drug Administration to provide hyper-
baric oxygen, and the misused terminology has 
led to significant confusion in both the litera-
ture and in discussion of the potential merits of 
oxygen applied by some manner to the wound 
surface. Two recent reviews5,6 addressed the po-
tential for topical oxygen to benefit wound heal-
ing. While in-vitro research has suggested some 
rationale for topical oxygen,7 critical questions 
have yet to be answered. Topical oxygen appears 
to increase wound surface and subsurface PO2 
values but only to a relatively shallow depth. Topi-
cal oxygen produces a gradient opposite of what 
is produced during HBOT, and it is unclear how 
this reverse gradient might drive the direction of 
angiogenesis and tissue growth. Clinical trials and 
case series to date have produced positive and 
negative effects,8-12 unlike the consistently posi-
tive results seen with HBOT for chronic lower-
extremity wounds and diabetic limb salvage cases. 
The Undersea and Hyperbaric Medical Society 
published a position statement13 that discussed 
these concerns. The proposed recommendations 
for topical oxygen in lower-extremity wounds6 
require further validation before they are widely 
accepted in clinical practice.

An alternative to oxygen delivered by low-flow 
blowover or topical oxygen under pressure is a 
dressing that might deliver oxygen to the wound 
surface typically through incorporation of hy-
drogen peroxide into the dressing core structure. 
There is little evidence to suggest any benefit on 
wound healing other than potential suppression 
of wound surface microorganisms.

Hyperbaric Oxygen 
HBOT is defined as breathing 100% oxygen in 

an environment of elevated atmospheric pressure 
typically ranging from 2.0 to a maximum of 3.0 
ATA or 2 to 3 times normal atmospheric pressure. 
This can occur in a monoplace (single-patient) 
chamber typically compressed with 100% oxy-
gen or, less frequently, in a multiplace (multiple-
patient) chamber typically compressed with air 
with the patient breathing 100% oxygen through 
a specially designed hood or mask. Intravascular 
PO2 values are in excess of 1700 mmHg.14

HBOT provides additional oxygen to the 
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hypoxic wound and supports wound healing 
through a variety of mechanisms. The immediate 
effects of HBOT occurring during treatment im-
prove wound “metabolism” in the setting of acute 
or chronic local hypoxia. These relatively short-
lived effects in support of wound healing include 
the following:

1)  Improved local tissue oxygenation, leading 
to improved cellular energy metabolism

2)  Increased collagen and other extracellular 
matrix protein deposition and epithelization

3)  Decreased local tissue edema due to vaso-
constriction of vessels in nonischemic tissues

4)  Improved leukocyte-bacterial-killing (ad-
equate leukocyte count critical for benefit)

5)  Suppressed exotoxin production
6)  Increased effectiveness of antibiotics that 

require oxygen for active transport across 
microbial cell membranes. 

These effects, while important, would not by 
themselves account for the degree of improve-
ment in wound healing seen in most diabetic foot 
ulcers treated with HBOT. 

Over the past 15 years, research has led to a 
somewhat different understanding of the role of 
HBOT, which has focused on the role HBOT 
plays in altering the balance of reactive oxygen 
(ROS) and reactive nitrogen (RNS) species with-
in the wound, fundamentally altering the wound 
environment and its healing response. In this con-
text, HBOT also must be thought of as provid-
ing oxygen as a cell-signaling agent.15,16 Achieving 
these effects beneficial to wound healing requires 
that a minimum PO2 of around 200 mmHg be 
achieved in the periwound tissues. The effects in-
clude:

1)  Enhanced growth factor and growth fac-
tor receptor production (especially platelet-
derived growth factor [PDGF] and vascular 
endothelial growth factor [VEGF], helpful 
in wound matrix reconstruction and angio-
genesis)

2)  Altered leukocyte β-integrin receptor sen-
sitivity (helpful in mitigating ischemia- 
reperfusion injury, which occurs in many 
chronic and some acute wound settings)

3)  Reduced inflammation and apoptosis (at 
least in some acute ischemic wound models)

4)  Activated stem cell metabolism and release into 
the circulation from bone marrow reservoirs.

These physio-pharmacological changes have 
been observed both in vitro and in vivo.17-20 It is 
interesting to note that the ROS- and RNS- 
mediated pathways that can be enhanced by 
HBOT can have both positive and negative ef-
fects on wound healing. The biochemical envi-
ronment of the wound when exposed to HBOT 
probably determines these effects. Perhaps in the 
future we will be better able to characterize these 
conditions within the wound or ulcer bed as a 
means to better select specific patients who will 
respond optimally to HBOT for limb salvage. 

Clinical Experience with HBOT in 
Wound Healing

Prior to 2010, the strongest clinical evidence 
for HBOT in diabetic limb salvage was the ran-
domized, controlled, clinical trial reported by 
Faglia et al.21 This study involved 68 patients ran-
domized to HBOT and standard care groups. Re-
vascularization was provided to all patients where 
indicated by arteriographic findings. A team 
comprised of members who were blinded to the 
core intervention made the surgical decisions. 
The HBOT group required 3 major amputations 
(3/35 or 8.6%), while the standard care group re-
quired 11 major amputations (11.33, 33%) with 
a P = .016. 

Following a review of the Faglia et al study and 
an independent, evidence-based review in 2002, 
the Centers for Medicare & Medicaid Services 
approved HBOT for Wagner grade 3 and greater 
diabetic foot ulcers. A 2004 Cochrane review 
concluded that HBOT significantly reduced the 
risk of major amputation in diabetic foot ulcer 
patients.22 In cost-effectiveness studies, Guo et al23 
and the Canadian Diabetes Association24 demon-
strated that HBOT reduced anticipated major 
amputations and was cost-effective on a long-
term basis.

In a meta-analysis of HBOT in wound heal-
ing and limb salvage, Goldman25 evaluated pub-
lished randomized, controlled, clinical trials and 
observational studies of various designs using 
the GRADE criteria for assigning levels of evi-
dence. Thirty-five studies (excluding the 2010 
Löndahl et al study26) met the inclusion criteria 
of original human studies with diabetes-related 
wound healing, tissue salvage, or limb salvage as 
the clinical endpoint. Thirty-three of the studies 
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reported positive efficacy, 1 was equivocal, and 
1 was negative with a low strength of evidence. 
In all, 4,057 patients with diabetes were included 
in the studies reviewed. When the endpoint was 
limb salvage, HBOT provided a 3-fold reduction 
in the risk of amputation when compared to con-
ventional wound care alone, providing GRADE 
level 1 evidence. 

The most recent clinical trial of hyperbaric 
oxygen in diabetic ulcers was published by Lön-
dahl et al in Sweden.26 The randomized, single-
center, double-blind, placebo-controlled, clinical 
trial was completed at the Institution for Clinical 
Sciences in Lund, Lund University. Ninety-four 
patients with Wagner grade 2, 3, or 4 ulcers of 
greater than 3 months’ duration with adequate 
perfusion or with non-reconstructable peripheral 
arterial disease were randomized into 2 groups. 
Patients were treated with 2.5 ATA air or 2.5 
ATA 100% oxygen for 85 minutes in a multi-
place chamber with a coded gas delivery system. 
Treatments were administered 5 days per week 
for 8 weeks (40 treatments) with a study duration 
of 10 weeks and a 1-year follow-up. This was an  
intention-to-treat analysis with a primary end-
point of ulcer healing. Complete healing was 
achieved in 37/94 patients at 1 year, 25/48 (52%) 
in the HBOT group and 12/42 (29%) in the pla-
cebo group (P = .03). Subgroup analysis of pa-
tients completing > 35 HBOT sessions showed 
healing in 23/38 (61%) in the HBOT group ver-
sus 10/37 (27%) in the placebo group (P = .009). 

Finally, the Wound Healing Society Clinical 
Practice Guidelines for diabetic foot ulcer care27 
give HBOT a 1A level of evidence recommenda-
tion, and the ischemic ulcer guidelines28 give it a 
level IIB recommendation.

Indications for HBOT in Wounds
The Undersea and Hyperbaric Medical So-

ciety3 provides recommendations for the use of 
HBOT based on a selected expert panel’s review 
of relevant published clinical and experimental 
data. This report and other published reviews de-
fine the specific wound etiologies that may be 
expected to benefit from intermittent HBOT 
exposure, including: 

• Acute thermal burns
• Clostridial myonecrosis
• Other necrotizing soft tissue infections

• Compromised skin grafts and flaps
•  Crush injury and compartment syndrome
• Other acute traumatic ischemias
• Osteoradionecrosis
• Soft tissue radionecrosis
• Refractory osteomyelitis
•  Other wounds with demonstrated peri-

wound hypoxia, particularly in patients with 
diabetes mellitus and chronic ischemic ulcers.

Selection of Patients for HBOT
HBOT is best justified within a consistently 

applied patient selection process that takes into 
consideration those factors suggested to impact 
response to this therapy.29,30 The most critical 
of these factors is sufficient local blood flow to 
support the local elevation of tissue PO2 that is 
possible during the HBOT exposure. The follow-
ing should be considered in the initial treatment 
decision:

•  Is the clinical presentation of the wound 
consistent with the published experience of 
wounds in which HBOT has been demon-
strated to be beneficial?

•   Is hypoxia as measured by PtcO2 present in 
tissue adjacent to the wound?

•  Does the periwound tissue respond to an 
increase of inspired oxygen concentra-
tion, indicating at least minimally sufficient 
periwound blood flow to allow a therapeu-
tic increase in local oxygen tension during 
HBOT? 

Based on these considerations, the hyperbaric 
physician follows a process similar to the follow-
ing to determine which patients with problem 
wounds are appropriate candidates for adjunctive 
HBOT delivered as a component of total wound 
care: 

1.  An appropriate wound etiology associated 
with local hypoxia or persistent infection is 
identified.

2.  Periwound hypoxia is demonstrated by 
PtcO2 measurement whenever possible. The 
equipment for this testing is readily available, 
and an excellent review article described in 
detail the principles for performance of the 
test and interpretation of the results obtained. 
Multiple electrode sites should be selected 
whenever possible, including sites adjacent 
to and in the normal anatomical distribution 
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of blood flow to the wound. PtcO2 mea-
surements have been shown to be of value in 
predicting wound healing success or failure 
and in the evaluation of peripheral arterial 
occlusive disease.3

3.  All patients considered for adjunctive 
HBOT undergo a complete medical and 
nursing evaluation to determine the risks 
of treatment and the medical and care is-
sues that will have to be addressed by the 
hyperbaric medicine team. Glycemic control 
and prevention of hypoglycemia associated 
with HBOT are of particular importance. 
Absolute contraindications (untreated pneu-
mothorax, some concomitant chemothera-
peutic agents) should be identified and the 
patient excluded from treatment. Relative 
contraindications (factors that increase CNS 
or pulmonary oxygen toxicity risk, such as 
high fever, some drugs, such as bleomycin, 
cis-platin, and factors that increase the risk 
of otic or pulmonary barotrauma, such as 
reactive airway disease) should be identified 
and the patient’s condition optimized prior 
to treatment whenever possible. The hyper-
baric physician should determine the appro-
priateness of the treatment for each patient 
with respect to the best likely achievable 
outcome. Cost-effectiveness studies based 
on medical economic modeling have dem-
onstrated the cost and clinical value posi-
tion of HBOT in diabetic limb salvage.31,32 
While the personal economic impact of 
daily visits to an outpatient healthcare fa-
cility for HBOT and wound care have not 
been assessed by study, one can consider the 
impact and the potential value of the out-
come as similar to that experienced by can-
cer patients undergoing protracted radiation 
therapy treatment. Londahl demonstrated 
that HBOT improved long-term health- 
related quality of life.33 

4.  HBOT is initiated. Treatments for wound 
healing are typically 90 minutes of 100% 
oxygen breathing at 2.0 ATA in monoplace 
chambers or 2.4 ATA in multiplace cham-
bers. Air breathing breaks are usually pro-
vided, particularly when treatment pressures 
are greater than 2.0 ATA, to reduce the risk 
of central nervous system oxygen toxicity. 

Treatments for chronic hypoxic wounds are 
usually administered daily but may be ad-
ministered more frequently depending on 
wound severity and patient condition.

5.  A therapeutic rise in PtcO2 values dur-
ing treatment must be demonstrated. These 
values should be routinely measured in all 
patients as early in the course of adjunctive 
HBOT as possible. While some controversy 
exists as to the optimal PtcO2 values that 
must be achieved during treatment to pre-
dict successful wound healing, 200 mmHg 
is usually considered to be the minimum 
value necessary. In all cases, the clinical re-
sponse of the wound to HBOT determines 
whether HBOT should be continued, with 
the PtcO2 value serving only as a general 
guide to exclude non-responders earlier to 
avoid futile treatment. 

6.  The response to treatment and/or evidence 
of continued requirement for treatment is 
frequently reassessed. This involves examina-
tion of the wound for evidence of resolution 
of infection and accelerated tissue growth 
or stability of the treated tissue graft or flap. 
The decision to discontinue HBOT can be 
as complicated as the one to initiate it. Is the 
patient intolerant of treatment or have other 
medical conditions occurred that limit the 
application of an effective treatment pro-
tocol? Is the wound failing to respond to 
adjunctive HBOT after a reasonable trial 
of treatment? Is the original indication for 
which adjunctive HBOT was initiated no 
longer present? Have PtcO2 values in the 
skin reasonably adjacent to the wound been 
raised to a level above the selection criteria 
for the particular patient? Has the wound 
healing response reached a plateau? The an-
swers to these questions should help to de-
termine when to discontinue treatment.

Adverse Events Occurring During 
HBOT

Although HBOT has been safely and success-
fully provided to thousands of patients represent-
ing a wide range of ischemic/hypoxic wound 
healing problems, complications associated with 
the hyperbaric environment can occur and require 
careful ongoing medical assessment and sometimes 
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emergency intervention. Untreated pneumothorax 
and pregnancy (when not associated with carbon 
monoxide poisoning or life-threatening necrotiz-
ing soft tissue infection) are the only absolute con-
traindications. Relative contraindications should 
be considered from a risk-benefit perspective and 
optimized if the decision is made to initiate HBOT. 
A full discussion of these complications is beyond 
the scope of this chapter. However, adverse events 
from a large case series were recently reported.34 
The series included 17,394 patients with 453,749 
HBOT sessions in monoplace chambers (average 
of 26 treatments per patient) provided primarily in 
outpatient settings. The authors noted the relative 
safety of HBOT, especially when patients received 
standardized medical evaluations prior to initiating 
treatment, standardized pretreatment education, 
and standardized assessments prior to each treat-
ment. In 2010, 956 adverse events were reported 
for 252,599 treatments in 9,638 patients for an 
overall adverse event rate of 0.38%. In order of de-
creasing rate of occurrence were ear pain (of any 
description), confinement anxiety, hypoglycemic 
events, shortness of breath, and seizure (35 events, 
0.02%, in 2009 and 53 events, 0.02%, in 2010). 

The Team in Hyperbaric Medicine: 
The Hyperbaric Physician, Nurse, 
and Technologist

The physician trained in hyperbaric medicine 
plays a valuable role as the leader of the HBOT 
team. A specific body of knowledge defines the 
scope of hyperbaric medicine practice in these 
patients. The Undersea and Hyperbaric Medical 
Society has defined minimum training require-
ments for physicians, nurses, and technicians. 
This organization also has defined facility op-
erational standards to enhance the appropriate-
ness and safety of HBOT administration in the 
United States. HBOT should never be adminis-
tered in isolation from other aspects of care of 
the wound or the patient. Therefore, the most 
successful applications of HBOT occur when 
the treatment and the hyperbaric physician are 
fully integrated into an interprofessional wound 
care approach.

Once the physician decides that the patient is 
a candidate for HBOT, the hyperbaric therapy 
nurse performs much of the preparatory work. 
The varied clinical applications for hyperbarics 

have led to the development of a unique, highly 
skilled nursing specialty. Hyperbaric nurses are 
responsible for the practical implementation of 
patient care during hyperbaric treatments. The 
Baromedical Nurses Association (BNA) estab-
lished standards for practice and published a text-
book, Hyperbaric Nursing,35 which was revised in 
2010. The BNA also made a copy of their Nurs-
ing Standards of Care available on their website 
(www.hyperbaricnurses.org). These standards of 
care provide hyperbaric nurses with exact crite-
ria against which patient care can be evaluated 
for effectiveness and appropriateness. 

Hyperbaric nurses start with a comprehensive 
nursing history and physical assessment, which 
always includes the assistance of potential hy-
perbaric patients and their significant others, 
if possible. The data collected is documented 
and communicated to all health team members 
involved in the care of the patient. This infor-
mation is used to develop a nursing diagnosis, 
which is expressed as the sum of 3 parts: prob-
lem, etiology, and signs/symptoms. The nursing 
diagnosis must be continuously prioritized, re-
viewed, and revised as appropriate throughout 
the continuum of care. The nursing care plan is 
continuously evaluated for its impact on patient 
response to goal achievement. Nursing action 
should be designed to accomplish established 
goals, which are initiated based on the nursing 
plan of care. 

The third member of the HBOT team is the 
qualified hyperbaric chamber operator, often re-
ferred to as the hyperbaric technologist. The 
technologist is trained in hyperbaric medicine, 
safety, and technical aspects and plays a valu-
able role as a member of the wound care team. 
Training in hyperbaric medicine is not entry-
level training but rather an added qualification 
for someone who has previously received for-
mal training in an allied healthcare profession. 
Common examples are individuals certified or 
licensed as respiratory therapists, military corps-
men, EMTs/paramedics, registered nurses or 
LPNs/LVNs, nurse practitioners, certified nurse 
aides, and certified medical assistants. 

Technologists can obtain certification 
through the National Board of Diving & Hy-
perbaric Medical Technology (NBDHMT) by 
demonstrating competency in specific areas; by 
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documenting clinical practice experience; by 
possessing a qualifying allied healthcare profes-
sion; and by passing an examination, leading 
to designation as a Certified Hyperbaric Tech-
nologist (CHT).35 The NBDHMT has defined 
minimum training requirements for hyperbaric 
nurses and technologists.36 

The Undersea and Hyperbaric Medical So-
ciety and the National Fire Protection Associa-
tion (NFPA) have defined facility operational 
guidelines to enhance the appropriateness and 
safety of HBOT administration in the United 
States.37,38 Additionally, NFPA code standards 
call for a hyperbaric safety director to be desig-
nated at every hyperbaric facility. It is common 
practice for the lead hyperbaric technologist to 
be the designee. Further training in safety is rec-
ommended for the hyperbaric safety director. 

The technologist focuses on patient orien-
tation to the HBOT experience. Emphasis is 
placed upon the purpose of the treatment, the 
treatment schedule, special precautions to be 
taken for the patient’s comfort and safety, and 
teaching the patient middle ear pressure equal-
ization (ear clearing) techniques. Patients should 
be able to explain their role in the treatment to 
the technologist. During a treatment, it is im-
portant to note that the technologist’s main role 
is to monitor patients and equipment in order to 
respond quickly to possible adverse events. 

Conclusion
Gaps in our knowledge remain, especially as it 

relates to optimal HBOT candidates. However, 
when integrated into a system of interprofes-
sional wound care, HBOT has been shown in 
multiple clinical trials over an extended period 
of time and in extensive clinical experience in 
inpatient and outpatient clinical settings to be 
an effective adjunct to wound healing and dia-
betic limb salvage. Careful attention to initial 
patient selection and careful ongoing monitor-
ing to minimize the risk of adverse events and 
to optimize the therapeutic benefit enhance the 
value of HBOT in these patients. The interpro-
fessional wound care hyperbaric medicine team 
has contributed significantly to the effectiveness 
of this intervention. HBOT should be available 
to all centers providing limb salvage and com-
plex diabetic foot ulcer treatment services.

Self-Assessment Questions
1.  Local hypoxia in the tissue surrounding a 

chronic wound has been shown to cause all of 
the following EXCEPT:
A.  Impaired local response of leukocytes to 

bacterial infection
B.  Improved rate and amount of collagen 

synthesis by fibroblasts
C.  Decreased effectiveness of certain antibi-

otics
D.  Decreased angiogenesis into the wound 

margin

2.  HBOT has been shown to do all of the fol-
lowing EXCEPT:
A. Stimulate angiogenesis
B.  Improve leukocyte response to bacterial 

infection 
C.  Ameliorate post-ischemic reperfusion in-

jury
D.  Restore normal tissue oxygen values in 

the absence of any local blood flow

3.  HBOT provides the greatest benefit in the 
treatment of chronic wounds when all of the 
following conditions are met EXCEPT:
A.  It is administered in an interprofessional 

setting
B.  Prospective patients are evaluated by a 

physician specifically trained in the use of 
HBOT

C.  It is used to replace peripheral arterial an-
gioplasty or surgical revascularization

Take-Home Messages for Practice
•  Topical oxygen, while perhaps finding value 

in the future, has yet to be established on 
firm clinical grounds for wound healing.

•  The optimal application of HBOT requires 
an understanding of the physiology and 
pharmacology of elevated tissue PO2 and 
a systematic approach to evaluation and 
management of patients with wounds.

•  The interprofessional hyperbaric medicine 
care team plays an essential role in 
achieving safe, optimal outcomes in these 
patients.
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D.  PtcO2 measurements are used along with 
frequent examination of the wound to 
determine the course and duration of 
treatment

Answers: 1-B, 2-D, 3-C
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Authors’ Note*
This chapter is dedicated to a pioneer in chronic wound healing,  
Dr. Robert A. Warriner III†, MD, ABPM/UHM, FACA, 
FCCP, FCCWS. 

Dr. Warriner educated physicians and clinicians about hyperbaric 
oxygen therapy and developed the clinical practice guidelines 
necessary to heal chronic wounds. Dr. Warriner authored more than 
50 publications related to wound care and hyperbaric medicine. In 
2008, he received the Lifetime Achievement Award from the World 
Union of Wound Healing Societies. The following year, Dr. Warriner 
was awarded the Sharon Branoski Founder’s Award, which recognized 
him as an expert in wound care treatment and disease management. 
Dr. Warriner was the recipient of many awards from the Undersea 
and Hyperbaric Medical Society for contributions to advancing the 
field of clinical hyperbaric medicine. Our friend, mentor, and co-author 
of this chapter will be missed and long remembered.




