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Vacuum-assisted closure
instill as a method

of sterilizing massive venous
stasis wounds prior to split
thickness skin graft
placement
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ABSTRACT

Patients with massive venous stasis ulcers that have very high bacterial burdens represent some of the most difficult
wounds to manage. The vacuum-assisted closure (VAC) device is known to optimise wound bed preparation;
however, these patients have too high a bacterial burden for simple VAC application to facilitate this function. We
present the application of the VAC with instillation of dilute Dakins solution as a way of bacterial eradication in
these patients. Five patients with venous stasis ulcers greater than 200 cm? that were colonised with greater than
10° bacteria were treated with the VAC instill for 10 days with 12-5% Dakins solution, instilled for 10 minutes every
hour. Two patients had multi-drug-resistant pseudomonas, three with MRSA. All the five had negative quantitative
cultures, prior to split thickness skin graft with 100% take and complete healing at 1 year. Adequate delivery of
bactericidal agents to the infected tissue can be very difficult, especially while promoting tissue growth. By providing
a single delivery system for a bactericidal agent for a short period of time followed by a growth stimulating therapy,
the VAC instill provides a unique combination that appears to maximise wound bed preparation.
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INTRODUCTION
Each year, approximately 5 million patients
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are treated for chronic wounds in the United
States. This can cost more than $20 billion a
year (1,2). More than half of these wounds
are chronic lower extremity ulcers (3). Infection
can worsen both the clinical outcome and the
economical burden of managing such wounds.
Antibiotic treatment has its own impact on
the costs and its associated side effects. The
cost burden of unhealed ulcers can add up
to $2-5 billion when considering the multiple
essential physician visits, nursing care and



Key Points

e the vacuum-assisted closure
(VAC) device is known to opti-
mise blood flow, decrease local
tissue oedema and facilitate the
removal of bacteria from the
wound bed

e we present the application of
the VAC with instillation of
dilute Dakin's solution as a way
of bacterial eradication in these
patients

e our primary objective was to
provide a sterile environment
for our split thickness skin graft
(STSG) beds
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the frequent hospital admissions for managing
associated infections (4,5).

On average, every day in the hospital costs
Medicare approximately $2360 per patient.
Therefore, an effective approach in manag-
ing wounds that involves less consumption of
intravenous and oral antibiotics, lower length
of stay and shorter time of healing would
be considered clinically superior, and more
cost-effective (6). The vacuum-assisted closure
(VAC) device is known to optimise blood flow,
decrease local tissue oedema and facilitate the
removal of bacteria from the wound bed. It has
been shown to have a better clinical and eco-
nomical outcome in the management of venous
stasis ulcers than conventional unna boot treat-
ment (7).

However, patients with massive venous
stasis ulcers that have very high bacterial load
represent some of the most difficult wounds
to manage and have a very high economical
burden. We present the application of the VAC
with instillation of dilute Dakin’s solution as a
way of bacterial eradication in these patients.
Our primary objective was to provide a sterile
environment for our split thickness skin graft
(STSG) beds.

We believe that the VAC instillation device
provides a promising therapy for the manage-
ment of infected chronic venous stasis ulcers.
Our primary interest is in how we may be
able to deliver growth-enhancing therapy such
as growth factors in conjunction with nega-
tive pressure wound therapy, or as in this case
where we can use the pro-growth advantages
of the VAC to offset the negative impact of caus-
tic therapies, such as wound cleansing with
sodium hypochlorite (Dakin’s solution). Since
in vitro sodium hypochlorite has demonstrated
harmful effects to fibroblasts and growth fac-
tor modulation we believe that the clinical
pro-growth stimulation of NPWT, which in
vitro has been in part attributed to microstrain,
would act as rescue therapy to offset these
negative effects (8).

METHODS

A retrospective review of an Institutional
Review Board (IRB) approved prospective
wound care database was carried out at
a tertiary care, University affiliated wound
practice. Over 2years, five patients with
venous stasis ulcers greater than 200 square

Figure 1. Immediately prior to debridement, heavily infected
with pseudomonas.

cm that were colonised with greater than
10° bacteria were treated with the VAC
instill. Two patients had multi-drug-resistant
pseudomonas, three with MRSA. All five had
coliforms present as well.

All patients were debrided in the operating
room (OR) initially with epidural anaesthetic
(Figure 1). All patients had the epidural left
in place for 48 hours, whereas one had the
epidural replaced two additional times and left
in place for a total of 10 days. This was done for
severe pain. After debridement, all patients had
non stick layer placed on their wound (Adaptic,
Johnson & Johnson, Somerville, NJ), and this
was followed immediately with the black
negative pressure wound therapy (NPWT)
sponge (VAC, KCI, San Antonio, TX) being
placed on the wound with the provided bio-
occlusive dressing. The absolute volume of
instillate was determined by the size of the
wound. Dressings were changed on Monday,
Wednesday and Friday schedule.

At 10 days, all the five patients underwent
quantitative culture prior to undergoing STSG
(Figure 2) which was matured under a VAC
for 4 days (Figure 3). Once skin grafted, the
patients had immediate placement of a non
stick layer (Adaptic, Johnson & Johnson) and
immediately covered black foam and attached
to the NPWT device (VAC, KCI). After skin
grafting, the patients were kept in the hospital
on an average of 5days with their NPWT
dressing being removed on postoperative day
4. After discharge, the patients were seen at 1
week, 4 week, 2 month and 3-month intervals.
They were then followed up on a 6-month basis.

Upon discharge, all patients were main-
tained in a multilayer wrap (Profore, Smith and
Nephew, Largo, FL) and a non stick sustained
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Figure 3. Immediaely after split thickness skin graft.

release topical silver dressing (Acticoat, Smith
and Nephew) which was changed weekly.

RESULTS

The patients were of the age 48-58, with
four being male and one female. None of
the patients were diabetic, and all had ankle
brachial indices greater than 1-0. Two of five
were active smokers, 100% were Hepatitis C
positive, 80% were Hepatitis B positive and
1/5 was HIV positive. All patients were post-
phlebitic with 80% having their deep venous
thrombosis (DVT) etiology secondary to intra-
venous drug abuse and 1/5 having suffered
their DVT secondary to a motor vehicle acci-
dent. We had 5/5 patients with complete
3-year follow-up.

All patients were treated with 10 days of
VAC instill therapy with 12.5% Dakins instilled
for 10 minutes every hour. As previously
noted, after 10 days of therapy, all five patients
appeared to have clean wounds. Quantitative
biopsies were taken from two locations in each
wound. All 16 samples showed no growth.
Once these results were returned, the patients

Figure 4. Four weeks after skin grafting.

underwent STSG as outlined above. By one
month post-operatively all five patients exhib-
ited 100% closed wounds Figure 4).

At 1 and 2 years, all patients remained
healed. At 2.5years, one patient re-opened
secondary to non compliance with graded com-
pression stockings.

DISCUSSION

With the mounting costs of the long-term care
of the lower extremity wound in the United
States and the costs and morbidity associated
with long-term antibiotic care, we set out to
determine whether a highly aggressive inpa-
tient treatment for massive infected venous
stasis ulcers could be used to close these very
problematic wounds. We sought to develop an
effective approach in managing wounds that
involves less consumption of intravenous and
oral antibiotics, lower length of stay and shorter
time to heal, which would be considered clin-
ically superior, and more cost-effective in the
long run (6).

The VAC device is known to optimise blood
flow, decrease local tissue oedema and facili-
tate the removal of bacteria from the wound
bed. It has been shown to have a better clinical
and economical outcome in the management
of venous stasis ulcers than conventional unna
boot treatment (8). Although the device is not
FDA approved for the treatment of venous leg
ulcers, many of us use it to at least help prepare
the wound bed.

By providing a stressful environment for
the cells, VAC forms oxygen tension and pro-
mote tissue development and healing (9,10).
However, the accumulation of bacterial prod-
ucts and chronic wound oedema restrains
healing (11-13). Therefore, we postulate that
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e although this small non con-
trolled case series only offers
one way to close these very dif-
ficult wounds, it appears that
the VAC instillation device pro-
vides an effective therapy for the
management of infected chronic
venous stasis ulcers

e although we did not assess the
absolute costs, it would appear
that the high long-term closure
rates in this very difficult to
heal patient population would
provide a socioeconomic benefit
compared with conventional
therapeutic modalities

e therefore, while this device is
not suitable or necessary for
every dirty wound, it provided
significant benefit to this select
patient population
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by providing a single delivery system for a
bactericidal agent for a short period of time
followed by a growth-stimulating therapy, the
VAC instill provides a unique combination that
appears to maximise wound bed preparation.
Inaddition, we were successfully able to reduce
the bacterial counts to maximise STSG take.

Historically, antibiotic wound instillation
has been considered an acceptable method to
deliver significant amounts of antibiotic into
wounds (14). More than two and a half decades
ago, Westaby et al. described a set up for wound
irrigation used to treat purulent wounds on 100
patients in a multicentre trial. This method was
considered as effective as a twice-daily dressing
change (15). In 2002, Vranckx et al. used antibi-
otics in a fluid-filled chamber to assist in wound
healing (16). In addition, it has been shown in
animal models that epithelialisation in moist
wounds is superior to wounds exposed to
air (17). Therefore, moist wound healing is
considered the standard of care (18). Our lab-
oratory has shown that infected wounds that
are not appropriately debrided prior to place-
ment of negative pressure wound therapy
(NPWT) exhibit increasing bioburdens. (19).
Therefore, adequate mechanical debridement,
usually sharp, is a mandatory first step.

Our choice to use Dakin’s solution was
based on the fact that it is readily available,
cheap and cost-effective. While we recognize
that Dakin’s appears unacceptable to many
advanced wound care practioners it remains
the most widely cited wound treatment fluid
in the United States next to normal saline.
Several other solutions described in the lit-
erature are considered satisfactory such as
benzalkonium chloride and bacitracin. Sur-
factant has been tested on rat models with
orthopaedic implant contamination (19,21,22).
In addition, Iodine, which has been diluted to
a concentration less than 0-9%, is not harm-
ful to proliferating fibroblasts and could be
used for irrigation with the VAC. A new
approach may be to use the antimicrobial agent
polyhexamethylene biguanide (PHMB) as an
instillate, this is currently primarily available
in a pre-moistened gauze product, which has
shown some promise in small case series (23).
Other strategies, which can be considered to
help sterilise an adequately debrided wound
while enhancing granulation tissue, include
using a NPWT device with a silver contain-
ing sponge or a nano-crystalline silver eluting

layer under the NPWT contact layer. We were
more comfortable with using an antimicrobial
agent versus an antibiotic secondary to efficacy
and toxicity concerns about large volume of
antibiotic instillation.

Adequate delivery of bactericidal agents to
the infected tissue can be very difficult, espe-
cially while promoting tissue growth. The VAC
instill therapy with 12-5% Dakins instilled for
10 minutes every hour in our case series proves
to be effective and sufficient to prepare the
wound bed for skin grafting. STSG in our
patient population was very effective with
100% graft take and complete healing still evi-
dent at 1 year. This is in comparison to venous
stasis ulcers treated with unna boot followed
by STSG described almost 50% recurrence of
the ulcer within 3 months of discharge (24).

Although this small non controlled case
series only offers one way to close these very
difficult wounds, it appears that the VAC instil-
lation device provides an effective therapy for
the management of infected chronic venous
stasis ulcers. Although we did not assess the
absolute costs, it would appear that the high
long-term closure rates in this very difficult to
heal patient population would provide a socio-
economic benefit compared with conventional
therapeutic modalities. Therefore, while this
device is not suitable or necessary for every
dirty wound, it provided significant benefit to
this select patient population.
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