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Abstract

Background: Vacuum assisted wound healing is a recent innovation and proven technique that results
in faster and better healing of wounds based on the application of negative suction pressure.

Objectives: To determine the clinical outcome of vacuum assisted closure device in healing of complex
orthopedic wounds.

Methods: In this case series ,a prospective longitudinal study was conducted on 56 patients with
complex orthopedic wounds by negative pressure therapy in the form of vacuum assisted closure using
low resources

Results: Evaluation done based on the changes in the wound surface areas and wound bed scores with
each round of application of vacuum assisted closure device (maximum of 3).Reduction in wound surface
area was 11.5% at the end of the treatment with p=0.000.Wound scoring on an average 68.4%at the end
of treatment with VAC device with P=0.000.

Conclusion: Vacuum assisted closure device significantly and effectively improves wound healing and is
especially useful in low resource setting.

Introduction
Vacuum assisted closure (VAC), also known as
negative pressure wound therapy or micro

autoclaved sponge foam and a drain over the
surface of the wound after debridement and is
fully covered over by a sterile plastic adherent

deformational wound therapy, has brought a
significant revolution in wound care in the past 20
years. The technique was pioneered by Louis
Argenta and Dr. Michael morykwas in 1993.

The underlying principle of this technique is of
removal of blood and serous fluid from the wound
site by application of topical negative pressure.
This will be done by applying a piece of

membrane, securing it to skin margin and the
drain is given connection to an electric vacuum
creating unit. The standardized negative pressure
applied is around -125mm of Hg. There are other
mechanisms of action of VAC as well such as
increased stimulation of granulation tissue
formation and angiogenesis that results in
increased blood flow to wound bed. The main
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advantages of the VAC therapy are acceleration of
wound healing, Reduction in the frequency in
change of wound dressing, faster granulation of
wound bed promoting contracture of wound
edges, minimize wound contamination and to
decrease total duration of hospital stay.

Review of Literature

For over a century, clinicians have applied suction
to infections and all types of wounds: chronic,
post-surgical and non traumatic. These events
were first described in Biers hyperemic treatment
in 1908.

Argenta and Morykwas researched wound healing
with NPWT (Negative pressure wound therapy in
full  thickness wounds in swine. They
demonstrated increased Dblood flow with
application of 125 mm of Hg sub atmospheric
pressure. They also observed decreased bacterial
count and increased flap survival.

An animal model studied by Fabian et al revealed
that wounds managed with negative NPWT
demonstrated significantly smaller mean tissue
gap and a greater mean peak granulation tissue
compared to control wounds.

Jacoba et al studied rodent models to find out
whether  NPWT promotes granulation tissue
formation and healing.

Early studies suggested that NPWT could reduce
bacterial wound load. Weed et al provided a
clinical retrospective report on effects of NPWT
on bacterial load in 25 patients.

A randomized trial by Moues et al concluded that
there was significantly more staphylococcus
aureus and significantly less non fermentative
gram- negative bacilli in NPWT treated wound.
Wackenfors et al used laser Doppler to measure
microvascular blood flow in inguinal wounds of
pigs during NPWT application. They observed
that soft and dense tissues react differently to
NPWT and that a lower sub atmospheric pressure
during treatment may be more beneficial for soft
tissue (-75 mg for soft tissue as opposed to -100
mg for dense tissue.)

Ichioka et al examined effects of VAC on blood
flow in the wound bed, using a microscope —
video-computer  system, at varying sub
atmospheric pressures. They found that wound
bed circulation was significantly improved with -
125 mm of Hg.

Kilpadi et al used a swine model to study the
effects of VAC /NPWT on inflammatory cytokine
levels. They observed a significantly earlier and
greater peak of IL-10 and maintenance levels of
IL-6 in the NPWT-treated wounds compared to
the control wounds.

Saxena et al used computer based invitro model to
study the effects of NPWT on micro deformation
of cells. The observers hypothesize that tissue
deformation caused by NPWT causes individual
cells to stretch, which there by enhances cellular
proliferation in the wound micro environment.

Materials and Methods
Complex wounds are wounds that involve
multiple tissues and these often develop after
devastating injuries. The effects of vacuum
assisted closure device versus hat of conventional
methods will be evaluated by measuring the
following parameters.
1) Reduction of surface area of wound
2) Quality of wound healing assessed by Wound
bed score.
Total of 56 patients were included in this study.
Inclusion Criteria

1) Trauma with exposed bone and tendon.

2) Fasciotomy wounds.

3) Open fractures with significantly large

wounds and skin loss.
4) Dehisced wound
5) Infected non healing wound.

Exclusion Criteria
1) Donor sites for large grafts
2) Unexplored fistulae
3) Non co-operative and non- consenting
patients
4) Wounds with exposed vessels or other
vital structures
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5) Malignancy in wound

6) Patients currently on anticoagulants

7) Untreated osteomyelitis within vicinity of

wound.

The study was for a period of one year from
September 2016 to August 2017
Outcome Variables
Quality wound healing assessed by wound bed
score.
Reduction in surface area of wound.

Procedure

After thorough debridement and hemostasis
wound surface area is measured by copying its
imprint over sterile plastic sheet on a graph paper
and reading is recorded in cm2.Wound swab taken
for culture and sensitivity. Wound is covered with
bactigrass. A suction catheter / Ryles tube with
sufficient fenestrations is placed inside the
autoclaved sponge. This is then placed over the
bactigrass. The whole wound area is sealed in an
air tight manner with opsite /sterile polyethylene
cover. Negative pressure applied using electrical
suction machine at a range from -75 mm of Hg to

-200 mm of Hg for a period of 10 minutes every
hour. VAC device changed at 42 to 72 hrs.
Outcome variables assessed and exudate specimen
sent of culture. Vacuum dressing was not
continued beyond the 10th day in any of the cases.

Observations

Out of the 56 patients 50 were males and 6 were
females. The youngest patient selected for the
study was eleven years old and the oldest was 80
years old. Wound infection was present before
application of VAC device in 4 of the patients. Of
the remaining 52 patients, 49 were treated with
VAC because they had chronic long term wounds
that had not healed sufficiently to become closure
by secondary or tertiary intention or grafting or
flap. Among the 4 patients who presented with
wound infection, all were post —operative cases
that presented with wound dehiscence or wound
site infection.7patients included in the study were
found to be persons who smoked on a daily
basis.8 out of 56 patients were also found to be
individuals who consumed alcohol on a daily
basis.
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Results

Serial documentation of changes in wound surface
area and in the overall healing of the wound as
evidenced by the changes in the wound bed score
are recorded. The swab returned positive for
infection in 6 patients. All these became negative
for infection on subsequent application of VAC.

Finally after completion of all rounds of VAC
device application the wound were then taken up
for split thickness graft or flap cover (4 Cases).
Graft taken up was 90 % in 48 wounds while
remaining 4 wounds showed an uptake in excess
of 75%. Following bar diagrams demonstrate
outcome variables before and after VAC device.
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Discussion

Repeated measures ANOVA was found to be the
best statistical tool available to meaningfully
analyse the obtained set of data and it was
therefore used in the interpretation of this data. To
further analyse, we have used Repeated measure
ANOVA and Wilkins Lambda test which is
probability distribution used in multivariate
hypothesis testing. The wounds appear to have
shrunken in size with sequential application of
VAC dressing. There is significant increase in the
wound bed score over time suggesting that
treatment with VAC device helped to improve
wound healing significantly. Application of VAC
was also found to decrease the time taken till
wound was ready to be closed as well as
suggesting a higher rate of graft or flap uptake.
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Conclusion

VAC is an innovative and commercially available
concept for the management of difficult to treat
wounds and chronic wounds of many aetiologies.
It is an effective and inexpensive option to secure
better wound healing. The most widely accepted
mechanism of action of VAC are enhancement of
growth of granulation tissue, increased wound
angiogenesis and subsequent improved blood
flow. Our study has also found decreased
infection rates with the use of VAC. This method
of wound treatment needs only short hospital
stay.VAC requires fewer dressing changes.VAC
has been found to improve graft uptake. Other
advantages of VAC include lower rates of hospital
acquired infections. Its use has grown to
encompass treatment of various types of wounds
including acute trauma cases with soft tissue loss.
Its popularity lies in its ease- of- application, low
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resource requirement, wide availability, simple
technical demands and an inexpensive yet high
quality means to achieve better and faster wound
healing.
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