Custom foot orthosis offloading for the management of
a plantar pressure foot ulcer
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Chronic ulcers carry a high rate of failure to heal. Pressure ulcers are classified as wounds primarily caused by pressure. Foot ulcers typically present
with heavy callus formation in response to excessive pressure, hindering the healing process. Apart from wound management, which includes wound
dressing and mechanical debridement, eliminating the causative factors is crucial for optimal wound healing. The healing of plantar pressure foot
ulcers can be especially stubborn when not adequately offloaded. Amongst various forms of offloading, this case report focuses on using a custom

foot orthosis for offloading a plantar pressure foot ulcer.
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Introduction

Chronic wounds are “wounds that fail to proceed through the normal
phases of wound healing in an orderly and timely manner” These
wounds include diabetic foot ulcers, venous leg ulcers, pressure ulcers,
and arterial ulcers. Ulcers occur where a predisposing condition impairs
the ability of the tissue to maintain its integrity or heal from damage.
Ulcers may present as superficial or deep, extending to the bone, and
may track under the tissue so that an extensive area of damage is not
visible on the skin’s surface (Table I). Pressure ulcers often develop
because of persistent mechanical stress.’

Table I: Characteristics of pressure ulcers on the foot?

Location Posterior aspect of the heel, plantar aspect of the foot,
and malleoli

Shape Round, or irregular if large

Depth Shallow to deep

Margins Variable

Base Variable

Surrounding skin Variable

Pain Often painful

Foot orthoses are in-shoe medical devices designed to alter the
magnitudes and temporal patterns of the reaction forces acting on the
plantar aspect (and other aspects) of the foot. This allows more normal
foot and lower extremity function, and decreases pathologic loading
forces on the structural components of the foot and lower extremity
during weight-bearing activities.> Offloading refers to minimising or
removing weight on the foot to prevent and heal ulceration."? The
evaluation of a pressure foot ulcer should include an evaluation of
the need to offload. This includes a gait analysis and checking for any
underlying bony prominences.® For plantar foot ulcers, healing can be

Wound Healing Southern Africa 2024;17(2):41-43

delayed, especially when not adequately offloaded. Achieving effective
pressure relief (offloading) is critical to promoting foot ulcer healing.*
Podiatrists manufacture custom-made foot orthoses for effective
pressure redistribution (offloading), which is essential for achieving
optimal healing of pressure ulcers.

Case report

A 33-year-old male presented with a painful pressure ulcer on the
plantar aspect of the second metatarsal head of his right foot. The
patient reported being on vacation and walking on the hot paving
surrounding the swimming pool. He mentioned that he later noticed
a blister underneath his foot and assumed it resulted from contact with
the hot paving. The blister eventually ruptured and further deteriorated
into a wound. Other than a history of gout, the patient was generally
healthy.

The patient initially developed the foot ulcer in September 2013 and
had been struggling to heal the ulcer for approximately 12 months,
consulting general practitioners back and forth for wound redressing. In
September 2014, the patient presented at a private practice (podiatrist)
with a chronic non-healing pressure ulcer on the plantar aspect of the
right foot. The periwound skin was heavily calloused and macerated.
The wound edge was irregular, with a wound measurement of 30 x 30 x
10 mm (depth). The wound bed was red, with minimal slough present.
The patient reported pain and heavy exudations (Figure 1).

Further investigation included a biomechanical assessment, which
discovered that he had a pes cavus foot type. He was treated
with frequent scalpel debridement, and the wound was dressed
with Drawtex® (Drawtex®, South Africa) dressing. Drawtex® is a
hydroconductive wound dressing that draws out exudate and prevents
maceration. Template measurement was taken, and a custom foot
orthosis (simple insole with a “U” cut-out plantar metatarsal pad) was
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Figure 1: Plantar pressure foot ulcer (30 x 30 x 10 mm [depth]) at the initial
podiatric consultation

Figure 2: Marked improvement (10 x 2 X 1 mm [depth]) following podiatric
wound management and orthosis offloading

manufactured for the patient during his first consultation to offload
the wound. The patient had not received any offloading before his
consultation with the podiatrist. The materials used to manufacture
the custom foot orthosis were ethylene vinyl acetate with a durometer
of 20—25 and Poron covering. These materials (soft and flexible) are
primarily used for palliative devices.

The patient returned every two weeks for scalpel debridement and
wound redressing. The patient was compliant with the use of the
custom-made orthosis, which significantly reduced the amount of
callus buildup at every consultation. The wound showed good progress
in healing as the wound size (10 x 2 x 1 mm [depth]) decreased
significantly (Figure 2).

After six months of continuous podiatric wound management and
offloading with the custom foot orthosis, the plantar pressure foot
ulcer had completely healed with hyperkeratotic scarring (Figure 3).
The patient was discharged and was instructed to continue using the
custom foot orthosis (Figure 4).

Figure 3: Plantar pressure foot ulcer completely healed with hyperkeratotic

scarring after six months

Figure 4: Custom-made foot orthosis manufactured for offloading

Discussion

A holistic approach is required in the assessment and management
of chronic wounds. The initial assessment of the wound begins with
observing the patient’s general health status and considering the
holistic potential for wound healing. A comprehensive patient history
follows to identify any medical comorbidities and contributing factors,
such as previous ulceration or the presence of systemic disease. In
this case report, the patient was generally healthy apart from having
gout. One would expect most wounds to be predisposed by a systemic
condition, as with diabetes. Interestingly, this patient’s foot type may
have been a causative factor for the wound to deteriorate for 12 months.

Assessments are conducted to identify any factors that may hinder the
healing process of the ulceration. Management of all chronic wounds
is primarily according to the aetiology and site. It is critical to identify
medical comorbidities that may be a predisposing factor to ulcer
development or may even be a hindering factor for wound healing.
Depending upon the aetiology of the wound, revascularisation may be
necessary. Sites of increased mechanical stress must be protected and
offloaded with padding, orthoses, or footwear modifications.®

Before the patient’s podiatry consultation, a biomechanical assessment
was not performed; hence, the patient’s foot type had not been
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identified. Often, wound redressing becomes a priority for patients
presenting with wounds and special investigations are not considered.
To identify all factors that may hinder the healing of a wound, it is
imperative that the health practitioner undertakes a holistic approach
to assessment rather than just a wound assessment. This should include
a multidisciplinary approach.

Generally, chronic wounds can take weeks to months to heal, and
some may take years. It is important to eliminate the barrier of wound
healing, which is often pressure, when effectively managing a plantar
pressure foot ulcer. In this case report, the foot type was highlighted as
the causative factor for the uneven pressure on the wound. The patient
had a pes cavoid foot type, described as a high-arched foot.2® This type
typically has an uneven pressure distribution in a tripod fashion and the
ball of the foot and heel area are high-pressure points.2®

Foot orthoses are used for a range of clinical symptoms; however,
underlying these symptoms are three biomechanical objectives: 1) to
alter foot motion; 2) to alter stress experienced by internal hard and soft
tissues; and 3) to alter the distribution and magnitude of load applied
to the plantar surface” Podiatrists manufacture custom-made foot
orthoses designed to provide pressure relief (offloading), which is an
integral part of managing plantar pressure foot ulcers.

Conclusion

Plantar pressure foot ulcer prevention and management remains a
challenging area in tissue viability. Emphasis on introducing offloading
early in plantar pressure foot ulcer management is imperative for
wound healing and will ultimately improve the clinical outcome and
well-being of the patient. This case report highlights the importance
of effective pressure redistribution (offloading) and a multidisciplinary
approach in wound management.
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