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Use of negative pressure
wound therapy in a chronic
leg wound with coexisting
rheumatoid arthritis:
a case study
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Abstract

We present a case of a 69-year-old woman with rheumatoid arthritis. The patient’s condition was

managed with steroid therapy for more than 12 years. She had a coexisting infected chronic

ulceration in the left leg, which was treated with negative pressure wound therapy for 52 days.

Use of this therapy within the wound reduced exudate and the bacterial count, which dramat-

ically accelerated the process of wound healing.
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Introduction

The introduction of negative pressure
wound therapy (NPWT) in the early 1990s
resulted in a change in the concept of care
and treatment of wounds of various aetiol-
ogies in the hospital and outpatient care
settings. NPWT is increasingly being used
in primary and home health care because of
its non-invasiveness, high efficacy, shorten-
ing the time of wound healing, and
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improving wound healing, thereby greatly
reducing the need for hospital treatment.1–3

NPWT requires specialized equipment with
manual control of negative pressure.
Negative pressure is maintained in the
wound bed with ready-made sterile sets
(sponge, proper dressing, adapter, polyure-
thane foil). Negative pressure causes wound
shrinkage and reduction of the bacterial
count by evacuating the effusion into a dis-
posable canister placed on the device.4,5

Although the potential of NPWT is promis-
ing and clinically used worldwide, economic
benefits remain controversial.6 We report
here a unique case of a patient with rheuma-
toid arthritis (RA) who had a progressive leg
wound that healed in a short time. In this
case, there were many aggravating factors,
such as the patient’s older age, steroid ther-
apy, immunological disease, a large area of
skin damage around the wound, and infec-
tion of the wound.

Case report

A woman aged 69 years had a history of
RA for 12 years. She was treated with ste-
roids (Metypred), was partially self-
efficacious (score of 40 in the Barthel
scale), and had a progressive wound with
necrosis of the latero-posterior surface in
the left lower leg for 8 weeks. The wound
was caused by a contusion of this area with
resulting tissue infection and necrosis.
Initially, the wound was cleaned and
dressed under hospital conditions. During
the first examination that was performed
at the patient’s home, a wound of a mixed
character was observed (arteriovenous).
The wound was stage II/III according to
the European Pressure Ulcer Advisory
Panel and National Pressure Ulcer
Advisory Panel guidelines. The wound
also had a yellowish surface, was a size of
2–6� 20 cm (approximately 180 cm2), was
fibrous, and it had pronounced effusion
with features of infection (tenderness,

undermining, damage to the skin around
the wound) (Figure 1). The patient’s lower
limbs were covered with parchment-like skin
with discolouration and local ecchymosis.
Persistent oedema was found around the
ankles. The serum albumin level was
3.62 g/dL, haematocrit was 39.0%, the red
blood cell count was 4.2� 10�6/mm3, hae-
moglobin was 14.3 g/L, and the C-reactive
protein level was 79 mg/L. Superficial
mechanical cleansing with surgical instru-
ments was performed, and swabs from sev-
eral areas of the wound were taken. The
results of wound swabs showed cultures of
Klebsiella oxytoca (þþþþgrowth) and
Proteus mirabilis (þþþþ).

Targeted therapy was implemented
according to the antibiotics indicated in an
antibiogram (amoxycycline 2� 1 g, cipro-
floksacin 2� 0.5 g, orally). After 10 days
of antibiotic therapy, NPWT was per-
formed using an ActiV.A.C. Therapy Unit
(KCI, San Antonio, TX, USA). NPWT was
started from constant pressure (continuous
mode) of 120 mmHg for 14 days (Figure 2)
followed by 100 mmHg for 21 days. This
pressure was reduced to 70 mmHg on the

Figure 1. Photograph of the wound on the day of
the first examination (03/09/2016).
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36th day of therapy by changing the pres-

sure mode from continuous to intermittent.

Negative pressure dressings were dressed by

a person in charge of the therapy at inter-

vals of 3 to 5 days. At the beginning of the

therapy, 100 to 120 mL of exudate was

observed per day. In the last week of ther-

apy, the exudate did not exceed 20 mL per

day. To reduce the risk of polyurethane

sponge ingrowth in the wound, Atrauman

Ag (Paul Hartmann, Pabianice, Lodzkie,

Poland) mesh dressings and Aquacel

Ag Hydrofiber Dressings (ConvaTec,

Princeton, NJ, USA) were used. These

dressings were also intended to reduce the

bacterial count within the wound. No

damage to granulation with the mesh dress-

ing was observed.
During NPWT therapy, the patient’s

condition was stable and there were no

signs of systemic infection, with a body

temperature of 36.7�C to 36.9�C. The

patient’s locomotor capacity was increased.

No local complications were observed and

the wound healing process was satisfactory.

However, there were concerns that the poly-

urethane film would damage and delami-

nate the delicate epidermis (Figures 3

and 4). During the therapy, a control

swab from the wound was collected twice,

and it showed Enterococcus fecalis bacteria

with a growth level of þþ. No general

treatment was implemented because of the

low bacterial count and satisfactory healing

and epidermal processes. This form of treat-
ment was discontinued on day 52 of treat-
ment because of a small area of wounds and
scarce effusion. During this period, the
wound decreased in size to 4� 6 cm
(24 cm2) (Figure 5). Treatment with special-
ized dressings was then performed, with
hydrofibres, hydrogels, and hydrocolloids

Figure 2. Photograph of the wound on the day of
NPTW implementation (24/09/2016).

Figure 3. Photograph of the wound on the 8th
day of therapy (14/10/2016).

Figure 4. Photograph of the wound on the 20th
day of therapy (02/11/2016).

Figure 5. Photograph of the wound on the 52nd
day of therapy (15/11/2016).
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as secondary dressings. We observed that
after discontinuation of NPWT, the healing
process greatly slowed, despite the fact that
no infection was found in the wound. The
wound treatment process was completed in
May 2017.

The Bioethics Committee at the
University of Rzesz�ow approved the
study, which was carried out in compliance
with the Declaration of Helsinki (No. 6/09/
2016). The patient, whose identity has been
protected, provided permission to publish
the features of her case.

Discussion

Complementary care of a patient with a
wound should be based on rational selec-
tion of methods and measures that are
clinically justified based on the tissue
debridement, infection or inflammation,
moisture balance, and edge system and rec-
ommendations of scientific societies.
NPWT has become a widely accepted
method of supporting treatment of open
wounds of different aetiologies. The mech-
anism of action of negative pressure within
the wound reduces exudate, decreases the
bacterial count, and increases blood flow
in the wound, which accelerates migration
of fibroblasts.7–10

NPWT in home care conditions in
Poland is rarely used because of the high
cost, difficult accessibility, and low level of
knowledge about the method among
nurses. Nevertheless, there have been an
increasing number of reports on individual
cases of using this method in non-hospital
care in the literature. Ulcerations of the
lower limbs are a common problem in
patients with RA. Approximately 10% of
patients experience chronic skin lesions in
the lower limbs.11 The most common
causes of these lesions are venous insuffi-
ciency, arterial failure, and immunological
disorders.12 Our case of an ulcerated wound
in the lower leg was ineffectively treated for

8 weeks with special dressings (hydrofibres)
and antiseptics without the expected thera-
peutic effect. The patient was not eligible
for plastic management because of an auto-
immunological condition and was adminis-
tered medication. Therefore, this led to the
decision to use NPWT in the wound.

We would like to emphasize that caution
is required for using NPWT in infected
wounds because of the limited possibility
of wound environment control. Despite
evacuation of secretion from the wound,
there is a risk of infection progressing.6

During the entire duration of NPWT, our
patient and other occupants of her home
were educated on basic kinesitherapy and
preventive measures to minimize infection
in the wound during wound decontamina-
tion and disinfection or damage to the epi-
dermis while removing the kit. Similar
results to those in our patient were obtained
by Moues et al.13 in NPWT of a group of
54 patients. These authors showed that
better wound healing was associated with
elimination of exudate and increased gran-
ulation, which resulted in a shorter wound
healing time. The healing process was not
disturbed by bacteria colonizing the wound.
Complications were only observed in two
patients. These complications were develop-
ment of sepsis and tissue necrosis, which
resulted in discontinuation of NPWT in
these patients. A retrospective analysis by
Driver et al.14 showed that, in patients
with diabetic foot ulcers, the cost of total
wound closure for 1 cm2 was 1227 USD for
NPWT and 1695 USD for specialist dress-
ings. This finding indicated greater cost-
effectiveness in the NPWT-treated group.
In Poland, treatment with NPWT is still
expensive, and the estimated cost of 1 day
of therapy is 12 to 15 USD.

Findings in our case of NPWT in a
patient with a chronic lower leg wound
with coexisting RA indicate that this form
of therapy is safe and that the risk of com-
plications is negligible. Any complications
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can be successfully managed by trained
medical staff in the non-hospital setting.
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