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Background: The total contact cast is considered to be an effective method of off-loading a diabetic non-infected pressure
ulcer. However, complications have been reported in 1 to 15% of cases, e.g. prolonged healing of the ulcer. Debridement
with modern dressings has been reported to be effective in promoting wound healing; however, there have been few reported
studies of the combination of modern dressings with the cast.

Objective: To evaluate the effectiveness of a combination of treatments on healing rates in diabetic non-infected plantar
ulcer of the foot.

Material and Method: This retrospective study with prospective data collection was conducted between September 2010
and August 2012. Twenty diabetic patients with plantar neuropathic ulcer were treated using a combination of a contact
cast plus hydrogel and foam dressings. The size and location of the ulcer, ulcer healing, foot deformities and complications
were evaluated.

Results: Of 21 ulcers, 20 (95.2%) healed completely in a mean time of 30.1 days (range 14 to 70 days). Healing times for
forefoot and midfoot ulcers were 22.6 and 26.8 days, respectively, which is significantly shorter than the 51.7 days for heel
ulcers. One patient who had an unhealed ulcer developed a severe infection two months after treatment, which necessitated
below the knee amputation. There were three cases of recurrence of the ulcers after casting.

Conclusion: Off-loading casting combined with modern dressings had a high rate of healing in short-term treatment of
diabetic non-infected pressure ulcers. Recurrence of ulcers and new site abrasions were common complications, those

complications may have been caused by association with bone deformity or improper footwear:
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A diabetic ulcer is the major cause of diabetic-
related amputations of the lower extremity. Incidence
of diabetic ulcers is increasing and continues to be a
cause of prolonged hospitalization and rising treatment
costs). Up to 4% of diabetic patients have plantar foot
ulcers at any given time®. Impairment of sensation
including absence of pain, pressure and impaired
proprioception causes loss of protective mechanisms
in the foot that lead to ulceration. Moreover, impairment
of motor control and intrinsic muscle can result in
foot deformity or Charcot foot syndrome. Mechanical
stresses from walking can contribute to ulcer
formation®. Most diabetic ulcers are caused by
excessive loading of an area of the foot that is
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incapable of withstanding those forces. In cases of
non-infection and non-ischemic ulcers, off-loading
the ulcer results in promoting healing®.

A variety of methods have been reported
for off-loading the foot to promote healing®". A total
contact cast (TCC) is considered an effective method
of off-loading a diabetic pressure ulcer. A number of
studies have described the effectiveness of treating
foot ulcers in diabetic patients by TCC. That method
has the additional socio-economic benefits of
keeping the patient mobile and avoiding prolonged
hospitalization®*%?, The mechanisms of TCC which
improve ulcer healing include distribution of plantar
pressure across adjacent areas as well as promotion
of venous pumping which occurs with walking.
Although this method has been demonstrated to be
effective, complications such as recurrence of the
ulcer and prolonged healing time have been reported
in 1 to 15% of cases!!®!1.

1319



Treatments of diabetic ulcer include patient
education, blood sugar control, correction of arterial
insufficiency, off-loading, debridement and the use of
wound dressings. Dressings are used in wound care to
promote wound healing and for wound protection.
The foam dressing normally consists of hydrophilic
polyurethane foam, which is designed to absorb wound
exudate and to maintain a moist wound surface.
Hydrogel is a hydroactive colloid gel that contains
acidic chemical polymers based on a type of acrylate.
The gel is used to remove necrotic tissue from the
wound bed by inducing lysis of necrotic tissue and
reducing crust formation through hydration which
promotes the autolytic process!'?. A moist controlled
environment is thought to provide optimal conditions
to promote cell healing while allowing autolytic
debridement®. Treatment with hydrogel and foam
dressing has been shown to be effective in promoting
healing of diabetic ulcers.

The present study assesses the effects of a
combination of a total contact cast combined with a
hydrogel and foam dressing on the healing of diabetic
plantar ulcers of the foot.

Material and Method

This prospective study was conducted
between September 2010 and August 2012. Twenty
diabetic patients with a plantar neuropathic ulcer were
included in the study. Neuropathy was defined as
insensitivity to a Semmes-Weinstein 5.07 monofilament
at the toes, plantar aspect of the metatarsal heads,
midfoot and heel". Inclusion criteria were a full-
thickness plantar foot ulceration of Wagner grade 1
or 2 with no clinical and radiographic evidence of
soft tissue and bone infection. Individuals with
peripheral vascular diseases, presence of osteomyelitis
or cellulitis, and personality or psychiatric disorders
were also excluded. The patient’s age, date of ulcer
development, size and location of the ulcer, the foot’s
structural pathology, the time to ulcer closure, and
complications during and after the treatment period
were recorded. The ulcers were first debrided and
cultured to identify bacterial contamination. A vascular
specialist performed vascular examination in all cases.
Diabetic plantar ulcers that had no bacterial infection
were then measured and cleaned followed by hydrogel
with foam dressing. The TCC was then applied. The
patients initially walked with a cane or a walker in a
weight bearing as tolerated program. At each weekly
visit, the ulcer dressing and the cast were changed.
Clinical demographic data is summarized in Table 1.
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Technique of total contact cast for forefoot and
midfoot ulcer

After hydrogel and foam were applied to the
ulcer, a tubular stockinette was put on over the leg and
stretched to prevent folds. Bony prominences e.g. the
tibial crest, both malleoli, bunions and the dorsum of
the foot were protected with special three mm thick
felt. A roll of soft cast (3M Health Care) was applied
over the stockinette, covering all toes with a well-
molded technique. A 4x30 inch Primacast® was applied
as a posterior short leg slab from five cm below the
popliteal fossa to the toes. Finally, another roll of soft
cast was applied in circular fashion.

Technique of total contact cast for hindfoot ulcer

Wound dressing was done using the same
technique described above. A tubular stockinette was
worn over the leg and stretched to prevent folds. Bony
prominences, €.g. the tibial crest, malleoli, bunions and
the dorsum of the foot, were protected with a special
three mm thick felt. A roll of soft cast (3M Health Care)
was applied over the stockinette covering all toes
with a well-molded technique. A 4x30 inch Primacast®
(3M Health Care) was applied as a U slab from
five cm below the popliteal fossa with its distal end
two cm below the foot. Finally, an additional two rolls
of soft cast were applied in a circular pattern to attach
to the previous rolls.

Results

Twenty of 21 ulcers healed completely
(95.2%). The mean time for healing was 30.1 days
(range 14 to 70 days, SD £15.3 days). The mean healing
times of forefoot ulcers (22.6 days) and midfoot ulcers
(26.8 days) were both significantly shorter than heel
ulcers at 51.7 days (p<0.001 and p<0.014, respectively)
(Fig. 1, 2). The mean healing time of ulcers associated
with bone deformity was longer than without
deformity, but the difference was not significant
(p=0.457). Common foot deformities associated with
plantar ulcer include rocker bottom foot, hallux valgus
and pescavus. Additional procedures implemented
following the off-loading cast were tendoachilles
lengthening, dorsiflexion osteotomy of the first ray
and tibiotalocalcaneal fusion. One patient who had
midfoot ulcers developed a deep wound infection with
septicemia that was not discovered until three months
after the ulcer had closed. Finally, a below the
knee amputation was accomplished. Three patients
developed recurrent superficial ulcers after the initial
ulcer healed, caused by unstable Charcot arthropathy
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Table 1. Demographics of diabetic patients with a plantar neuropathic ulcer

Number Age Sex DM type Location Initial ulcer size (cm?) Deformities
1 44 F I Midfoot 4.0 No
2 54 F I 5™ metatarsal head 3.5 No
3 47 F I 5™ metatarsal head 0.9 Pes cavus
4 49 F I Midfoot 0.4 No
5 52 M I 5™ metatarsal head 1.8 No
6 55 F I Midfoot 0.3 No
7 57 M I 5™ metatarsal head 1.9 Rocker bottom
8 62 F I Midfoot 32 No
9 25 M I Heel 1.9 No
10 55 M 1T 1% metatarsal head 6.0 Hallux valgus
11 38 F I Heel 6.5 No
12 56 M I Midfoot 1.3 Rocker bottom
13 55 F I Heel 44 No
14 59 M I 1% metatarsal head 0.4 No
15 48 F I Heel 0.4 No
16 56 F I 1** metatarsal head 0.4 No
17 55 M I 1% metatarsal head 2.3 Hallux valgus
18 59 M I Midfoot 1.4 Rocker bottom
19 42 F I Heel 2.7 No
20 54 M I Midfoot 2.3 No
DM = diabetes mellitus; F = female; M = male
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Fig.1  Size of ulcers (forefoot, midfoot and heel) and time
to healing after initial treatment.

and wearing improper shoes. A new abrasion wound
developed in one patient that was continuously treated
with added padding and the cast was modified.

Discussion

Twenty patients with 21 diabetic ulcers
successfully treated with a combination of hydrocellular
dressing and total contact cast were studied. Recurrent
wounds developed an average of seven weeks after
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Fig.2  Difference in healing times of forefoot, midfoot
and heel ulcers.

initial ulcer healing which is comparable to other
published studies!'?. Poor patient compliance may be
one of the factors resulting in high recurrence rates.
The effectiveness and safety of the combination of
hydrocellular dressing and total contact cast has been
demonstrated. Long-term follow-up and randomized
control trials of future treatments are anticipated.
Healing of diabetic foot ulcers is affected by
ulcer size, by the presence of ischemia and by infection;
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however, it is not affected by the ulcer site, the age and
gender of the patient, the DM type or the duration of
diabetes!®. Amputations are correlated with wound
depth, presence of ischemia and infected ulcers. Total
contact casts are the gold standard treatment for
diabetic ulcers*!”. The role of the casts is to reduce
pressure at the ulcer site by about 70-92%('®. Histologic
studies have shown granulation neoangiogenesis and
a predominance of fibroblasts'?. Total contact casts
were found to have a better rate of healing than
standard wound care, removable cast walkers and half
shoes“?9, Hydrogel also increases the healing rate of
diabetic ulcers®'??. Studies have shown that standard
wound care heals only 24% of diabetic ulcers within
12 weeks®. Total contact casts have been found to
heal diabetic ulcers in a mean healing time of about
33.5 days®. Another study found that at least 81% of
forefoot ulcers can be healed within 12 weeks®?. That
study also mentioned that ulcer grade and width are
correlated with healing time when using the off-loading
technique. Using a lognormal regression model,
adjusted healing times by ulcer grade and width were
found to be no different from alternative off-loading
methods or total contact casts. That result may be a
consequence of bias in treatment selection during the
study. In the present study, the mean healing time
was 30.1 days, less than what has been reported in
the literature. Forefoot ulcers were found to heal
completely more rapidly than ulcers at other locations
and somewhat quicker than reported in previous
studies™®?¥. The authors believe that the hydrogel and
the foam dressing help to promote moist balance in
the ulcer that support the off-loading function of total
contact cast that improves venous circulation during
patient’s walk.

Total contact casts do, however, present
risks of complications such as recurrence of ulcers at
the original sites or at new sites, calluses, blisters, stress
fractures of metatarsal bones, cellulitis, amputation
and drop foot®. There were 14.3% recurrences of
ulcers in this study. Mean ulcer recurrence was
21.6 weeks after initial healing®®, the most common
reason being patients’ lack of compliance. The reason
is similar to previous studies that needed aggressive
education from multidisciplinary physician teams
for future ulcer prevention. Other reasons included
foot deformities, early and late Charcot changes or
osteomyelitis. Therapeutic shoes which are wider,
deeper and fitted with custom insoles can reduce
one year recurrence rates by from 58% to 28%@7.
Therefore, patient education, appropriate footwear
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and earlier prophylactic operations should be
stressed®.

There are three main limitations to the
present study. The first is the limited number of cases.
Although diabetic foot ulcers are common, some
patients were reluctant to participate in the study
because of the discomfort caused by wearing a cast in
a humid country and by transportation issues related
to the need to return to the hospital every week for
casting. The second limitation is that the follow-up
study was only short-term. Mid- and long-term
follow-ups are important because of variability in
disease progression and because complications due to
diabetes can cause foot problems to worsen. The third
limitation is the lack of randomized control trials.
A future study with randomized control trials for
diabetic ulcer treatments of the foot is anticipated.

Conclusion

Off-loading casting combined with modern
dressings resulted in a high rate of ulcer healing during
short-term treatment of diabetic non-infected pressure
ulcers. Recurrence of ulcers and new site abrasions
were common complications and were associated with
bone deformity and improper footwear.

What is already known on this topic?

The total contact cast is a potential treatment
in diabetic neuropathic foot ulcer. The treatment period
is in average of 6-8 weeks after casting until the ulcer
healed.

What this study adds?

Adding modern dressing with hydrocolloid
dressing and hydrogel reduce the treatment period
to 3-5 weeks in average. The results may be from
combination of two ulcer treatments.
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