Current Issve...

WOUNDS

Feature:
Effectiveness of a Biocellulose Wound Dressing for the Treatment of Chronic
Venous Leg Ulcers: Results of a Single Center Randomized Study Involving

24 Patients
- Oscar M. Alvarez, PhD; Mayank Patel, MD; Juanita Booker, RN, BSN: Lee Markowitz, DPM

Abstract: Venous ulceration, a relative common manifestation of chronic venous insufficiency and
venous hypertension, is often difficult to treat. Successful treatment begins with the management
of the underlying pathology and wound bed preparation. This article reports the authors’
experience with a novel wound dressing produced from microbial cellulose synthesized by an acid-
producing bacterium, Acetobacter xylinium. Twenty-four patients with chronic venous insufficiency
and lower-leg ulceration were treated with either biocellulose wound dressing (BWD) plus a two-
layer compression bandage or standard care. Standard care consisted of a nonadherent primary
wound dressing plus a two-layer compression bandage. Evaluations were performed weekly to
measure wound pain, nonviable tissue reduction, degree of wound granulation, and wound healing
(reduction in wound size and surface area). BWD was significantly more effective than standard
care for autolytic debridement (reduction in the amount of nonviable tissue [p=0.0094]). The
mean number of days to >75-percent granulation was 43 days for the BWD treated group and 71
for the standard care group. Mean percent reduction in wound area was also greater for the BWD
treated group at Week 6 (39% vs. 19%) and at Week 12 (74% vs. 49%). When compared to
patients treated with standard care, the group treated with BWD reported less wound pain at each
evaluation point. Significant differences in wound pain scores hetween the two treatments were
noted at Week 3, 6 (p=0.039), and 8 (p=0.043).
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Introduction

Normally, calf muscle contraction promotes venous return by squeezing blood in deep veins; this
pressure is prevented from reaching the superficial circulatory system by one-way valves within
the perforating veins. In some individuals, however, venous pressure builds up in the superficial



veins and is transmitted to the capillaries of the skin.[1] Many patients develop venous
incompetence subsequent to thrombophilia (a clotting disorder causing recurrent thrombosis),
which often damages valves.[2] Several hypotheses have been advanced to explain how venous
insufficiency leads to ulceration. The fibrin-cuff hypothesis proposes that distension of capillary
beds from increased venous pressure causes fibrinogen extravasation through endothelial gap
junctions, resulting in a pericapillary cuff that acts as a diffusion barrier to oxygen and other
nutrients in the blood contributing to ulceration.[3] The white cell entrapment (sticky leukocyte)
hypothesis proposes that leukocytes trapped in the diseased circulation by reduced shear stress
become activated on the endothelial surface. These leukocytes release inflammatory mediators,
leading to inflammatory tissue destruction, or blockage of small capillaries causing localized
ischemia.[4] The “trap” hypothesis proposes that fibrinogen and other blood-borne materials leak
into the dermis from the vasculature where they trap growth factors and prevent them from
reaching the epidermis, resulting in ulceration and abnormal wound healing.[5]

Therapies for venous ulcers. Therapies for venous ulcers are directed at lowering venous
hypertension, increasing fibrinolytic activity in the wound, and enhancing tissue
vascularization/oxygenation from the blood.[6] Compression, a long-time standard treatment for
venous ulcers, pushes leaked fluid back into circulation. Inelastic and elastic compression provided
by the modified Unna’s boot provides a rigid structure for the calf muscle to press against during
ambulation, improving the muscle’s pumping action and aiding venous return.[7] Proper
compression will also prevent further leakage of fibrinogen.[8] Although compression of 20—
40mmHg seems sufficient to improve central venous insufficiency and improve the healing process,
how much compression is optimal is not known. Two-layer bandage systems (2LB) generally
provide between 20-30mmHg counter compression above the ankle, while four-layer bandage
systems (4LB) provide greater compression (30-40mmHq).[9,10] Over a 12-week period,
consistent treatment with 4LB results in a greater proportion of healed ulcers when compared to
2LB.9 However, over a 24-week period, the incidence of healing was not statistically different
between 2LB and 4LB.[10] Compression stockings, if properly fitted, could provide 20-40mmHg
above the ankle and have been shown to be beneficial to ulcer healing when compared to
dressings alone.[11]

Skin grafts, human skin equivalents, and dressings. Skin grafts may heal ulcers by serving
both as tissue replacements and as pharmacologic delivery systems.[12] However, autologous
split-thickness grafting techniques require a donor site, are not reliably vascularized, and may
slough off and become necrotic[13] if the venous hypertension (localized tissue ischemia) is not
adequately controlled. In a large, multicenter, clinical study, the human skin equivalent (Apligraf®,
Organogenesis Inc., Canton, Massachusetts) was shown to be significantly more effective than
standard care for chronic venous ulcer healing.[14] Occlusive dressings maintain wound moisture
and modify the wound environment. Occlusion also provides autolytic debridement, accelerates
epithelization, and reduces wound pain.[15]

The chronic (nonhealing) venous ulcer. Although there are a number of alternatives for the
management of uncomplicated venous ulcers, progress in the treatment for the complicated
chronic venous wound has been disappointing. The key to encouraging chronic venous ulcers to
heal more quickly is the rapid correction of venous insufficiency/venous hypertension together with
adequate preparation of the wound bed. In general, the healing process in a chronic wound is
hindered if the underlying pathology is not addressed along with local barriers to repair.[16-18]
Understanding and removing the barriers to healing will help to produce a wound bed with healthy
granulation tissue that is ready for the next phase of the healing process.[18,19]

Preparing the venous ulcer wound for healing. It is believed that the principal barriers to
healing a chronic wound are nonviable tissue, bacterial burden, proteolytic imbalance, and altered
composition/amount of wound fluid (exudates).



Biocellulose wound dressing for wound bed preparation. The majority of clinical studies to
evaluate venous ulcer treatments have been designed to measure endpoints linked with wound
closure. Normally, proportion of wounds healed in unit time or healing rates (decrease in wound
surface area) are the primary endpoints of these clinical trials. The authors’ goal was to
concentrate on endpoints associated with the preparation of the chronic venous ulcer wound bed.
Therefore, this study was designed to measure the dressings’ effect on autolytic debridement
(natural removal of nonviable tissue), time to complete granulation, exudate (type and volume),
and local wound pain (as a measure of inflammation). Wound healing (rate and incidence of wound
closure) was a secondary endpoint for this trial.

Materials and Methods

Primary dressings. Biocellulose wound dressing (BWD; XCell®, Xylos Corporation, Langhorne,
Pennsylvania) is a biosynthetic matrix that is hydrophilic and has excellent tensile strength. BWD is
unigque in that it has the ability to either donate or remove (absorb) moisture (Figure 1). It is
synthesized by Acetobacter xylinum and processed into a matrix material that is biocompatible,
pyrogen free, and nontoxic. The dressing is provided sterile in sealed foil pouches and available in
four sizes (3x3, 5.5x8, 6x7, 8.5x0.75 inches). Application and appearance of BWD in venous ulcer
treatment are shown in Figure 2. BWD was provided by the study sponsor, Xylos Corporation,
Langhorne, Pennsylvania (lot number NB031902) for the purpose of clinical evaluation.

Figure 1

Absorption donation profiles of
several wound dressings.

Figures 2A-C







