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Problem wounds represent a significant and growing challenge to our healthcare system.
The incidence and prevalence of these wounds are increasing in the population resulting in
growing utilization of healthcare resources. These problem wounds may arise from
excessive pressure, trauma, venous insufficiency, diabetes mellitus, vascular disease, or
prolonged immobilization leading to its difficult management with significant increases in
cost, disability, and liability. Healing of such wounds is a dynamic pathway requiring the
presence of oxygen for optimal restoration of tissue integrity and function needs good
building blocks for repair and a good transport system to get the building blocks to the site
of action. Hyperbaric oxygen therapy (HBOT) is used as a therapeutic modality which leads
to an increase in tissue oxygen pressures at the wound site and hence allowing the reversal
of a hypoxic state by increasing the oxygen diffusion within the plasma, consequently
promoting angiogenesis, encouraging fibroblastic activity and supporting the tissues to
resist against bacteria. It is used as an adjunctive treatment to enhance best-practice
wound care and employing HBOT in a directed and appropriate way can significantly
enhance wound healing efforts. We review a case of 17 year old girl with Grade I pressure
ulcer over her right heel since 6 years and role of hyperbaric oxygen therapy as an
adjunctive for its management.
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1. Introduction

Wound healing is a complex process involving an immediate
sequence of cell migration leading to tissue repair and wound
closure.” This sequence consists of removal of debris, control of

of granulation tissue, contraction, remodelling of the connec-
tive tissue matrix, and maturation. If wounds fail to undergo
this sequence, chronic wounds may result. These are wounds
that have existed for longer than 3 months and are unlikely to
healby themselves. The longer the wound exists, the less likely
itis to heal with repeated uncomfortable cycle of dressings.”?

infection, clearance of inflammation, angiogenesis, deposition
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Clinically, chronic wounds are associated with pressure,
trauma, venous insufficiency, diabetes mellitus, vascular
disease, or prolonged immobilization.* ® Healing of such
wounds needs good building blocks for repair and a good
transport system to get the building blocks to the site of ac-
tion. The normal healing cascade begins with an orderly
process of haemostasis and fibrin deposition, which leads to
an inflammatory cell cascade, followed by attraction and
proliferation of fibroblasts and collagen deposition, and finally
remodelling by collagen cross-linking and scar maturation.”®
Despite this orderly sequence of events responsible for normal
wound healing, pathologic responses leading to fibrosis or
chronic ulcers occur if any part of the healing sequence is
altered.»*”

Currently, standard therapy for lower extremity wounds
entails wound debridement, off-loading, systemic antibiotic
therapy, and supportive medical therapy in an effort to heal
wounds within a reasonable period of time. Hyperbaric oxygen
therapy is a systemic treatment option that has emerged as a
specialized and effective treatment option to manage such
patients. When wound hypoxia is the systemic cause of the
healing failure, providing oxygen at the wound site is, essen-
tially, treating the cause. HBOT delivers very high concentra-
tions of oxygen to the wound via the bloodstream, allowing it
to kick start the healing process. In normal distal tissue, the
partial pressure of oxygen is approximately 40 mmHg, and the
partial pressure of oxygen in hypoxic wounds is about
10—20 mmHg. Following HBOT, the partial pressure of oxygen
can increase to approximately 200 mm Hg.'

2. Case report

We report a case of 17 year old girl who is a known case of
myelomeningocele and had undergone laminectomy when
she was four month old. She has congenital vertical talus of
right foot which was corrected with soft tissue release and
tendon transfer (Peronei to Tibialis Posterior transfer) and
Tibialis anterior lengthening. When she was 10 years old,
Grade I pressure sore over right heel was detected with
calcaneal deformity of the same foot. A surgery was per-
formed for release of dorsiflexors of right foot and ankle. In
2006, she was diagnosed with infected corn in the same heel
with cellulitis. It was managed with corn excision and full
debridement.

The ulcer in her right heel had varied in severity over time
and was deteriorating from the past few years. In 2010, there
has been a large ulcer in her right foot which was treated by
excision of callus. Bacterial culture revealed growth of
Escherichia coli which was suppressed by antibiotics. Radio-
graphical examination of right foot revealed no calcaneal spur
with diminished bone density. In 2011, she was diagnosed
with Osteomyelitis of calcaneum with discharging sinus.

She presented to our unit with a non healing infected
wound on the heel of her right foot. Since healing was not
obtained with topical antibiotic treatment and wound care,
she was referred to be evaluated for hyperbaric oxygen ther-
apy (HBOT). On examination, she had excruciating pain esti-
mated as 5 using scale of 0—10, 0 being no pain and 10 being
worse pain ever experienced.

Fig. 1 — Wound on initial assessment.

2.1. Wound profile

Past treatment of her ulcer had included pain management,
debridement of wound bed with excision, but her current
treatment regimen for ulcer consisted of dressings with T-
Bact and betadiene. The cavity of her ulcer had soft slough
with visible and deep base (Fig. 1). Wound odour was minimal
and exudates presented as yellowish liquid oozing out which
was being controlled by daily dressings.

2.2.  Hyperbaric oxygen therapy

She was initially scheduled for 10 HBOT sessions. She
responded slowly to the treatment but very promising prog-
ress was shown at the completion (Fig. 2). We decided to
continue a further 10 treatment. In the 4th week, after 20th
HBOT session, wound showed filling of cavity with minimal
exudates. The surrounding skin was healthy, soft and

Fig. 2 — After 10th HBOT session, yellow discolouration
disappeared with better granulation tissue in the wound
bed.
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