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Dear Editor:

Introduction

Several studies based on hospital billing codes showed
an increase in the number of hospital stays involving

pressure ulcers by nearly 80% between 1993 and 2006.1–4 The
newly developed flax dressings (FlaxAid) were used to treat
decubitus ulcers in this clinical study. It has been discovered
that genetic engineering methods can be used to enrich ban-
dages in particular antioxidant substances that promote
healing in the wound bed.5 The highly hygroscopic linen fi-
bers keep the ulcer at its optimal moisture level by absorbing
the excess of exudates, and reduce inflammation in the wound
thanks to the high quantities of fenolic acids and flavonoids,
which have antiallergenic, antiviral, antiinflammatory, and
vasodilator activities6,7 and strengthen the wound tissue
against stresses.8,9 This therapy consist of three elements: the
linen layer, the oil emulsion, and the seedcake extract and was
performed as part of a complex ulcer therapy regime that
included necrotic tissue debridement, infection control, nu-
tritional support, physiotherapy, education about proper
care, and analgesic and antiplatelet therapy.

Patient and Method

The patient was a 66-year-old male scientific worker (initials:
JP). He had incurred a spinal cord injury in a car accident five
years earlier, and has paresis of the low extremities, thus
needing to use a wheelchair. He visited the surgery outpatient
clinic due to nonhealing, lasting over 2 1/2 years, in the form of
recurring bedsores in the region of his buttocks. The bedsores
did not have accompanying pain. The wound pathophysiology
was diagnosed based on the patient’s medical history and a
physical examination. His main complaints were: the large
amount of exudates, meaning he had to change his dressings
several times per day, the appearance of his back, his depen-
dence on his family, and the discomfort in his sacral region. He
found this last difficult to describe. The bedsores were sur-
rounded with an erythematous area, and had irregular edges
with several deep and penetrating rhagades, fibrin masses, and
a large amount of exudates, but were without necrotic tissue or

macroscopic features of infection. According to the patient’s
wife, over the 2 1/2 years the ulcer had become deeper and
wider, despite local and general therapy.

Routine laboratory tests were performed on the patient
during his first visit in order to assess his general state of health.
Peripheral blood was collected in the morning after an over-
night fast. The lab tests performed included a complete blood
count with a differential chemistry profile including blood urea
nitrogen, creatinine, uric acid, serum protein, C-reactive pro-
tein (CRP), fibrinogen, alanine aminotransferase, and aspartate
aminotransferase; a lipid profile with total cholesterol, HDL
cholesterol, LDL cholesterol and triglycerides; a coagulation
profile with protrombine time (PT), activated partial trombo-
plastin time (APTT), and international normalized ratio (INR);
the levels of fasting glucose and glycosylated hemoglobin; and
a urinalysis. All of the results from these laboratory tests were
in the range of the norm. The blood culture and ulcer culture,
both of which were taken three times, were negative.

Treatment

The treatment period was divided into four stages, each
lasting four weeks. The patient filled out a questionnaire the day
before each weekly visit. During the visit a physician performed
an evaluation of the ulcer, read the questionnaire, and prepared
photographic and descriptive documentation. The ulcers were
not measured because of the location of the bedsores and the
wide range and irregular borders of the wounds.

In the zero (control) stage the patient’s wounds were trea-
ted with cotton dressings and in the first with linen dressing,
both wetted with an isotonic salt solution. The second stage
involved treatment with linen dressings wetted with oil
emulsion. At this stage the wounds were being supplied with
polyunsaturated fatty acids and hydrophobic antioxidants,
which should strengthen the plasma membranes and increase
the antioxidant potential of the cells in the damaged area.10,11

In the third stage the wounds were treated with linen dress-
ings wetted with a seedcake extract that contains a high
quantity of antioxidants, mainly lignans, which increase the
fibroblast proliferation.

All the dressings were changed every 24 hours; the first in
each stage was applied by qualified hospital personnel. The
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patient’s spouse changed the dressings thereafter, having
been thoroughly instructed by a qualified nurse during the
weekly visits.

The study was approved by the local bioethics committee.
The patient was provided with written information on the
purpose and design of the study.

Results

Several parameters were considered to evaluate the chan-
ges yielded by FlaxAid therapy: the wound exudate levels, the
fibrin and granulation levels within the decubitus ulcers, and
the sizes of the decubitus ulcers.

After the zero stage, slight but negative changes were ob-
served in all the considered parameters, suggesting that the
common treatment (cotton gauze wetted with an isotonic salt
solution) has no positive impact on ulcer healing within four
weeks.

After the first stage (dressings with isotonic salt solution),
the patient’s spouse noticed a decrease in the level of the ex-
udates. This was confirmed by the examining physician. After
four weeks (the end of the first stage), the ulcers had become
shallower, a reduction in the wound size was observed, and
there was a systematic decrease in the level of exudates and a
slight decrease in the fibrin level.

After the second stage of treatment (dressings with emul-
sion), the bedsores were clean, with a disappearance of the
fibrin, and the wound bed was dry: the bandages could be
changed once per 24 hours. There was also a significant re-
duction in the size of the wounds, and the deep ulcerations
within the bedsores had become shallower.

All of these effects were also visible in the third stage af-
ter which the decubitus ulcer was healed, with only a thin
scar remaining, and the patient did not feel any discomfort
(Figure 1).

In conclusion: after 12 weeks of the therapy, the patient’s
bedsores had been cured, and the patient only had to use skin
grease and dry dressings, and change his sitting position
several times per day when using his wheelchair.

Six months later at a follow-up appointment the bedsores
were found to still be cured.
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