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Introduction

Negative pressure wound therapy has become a
vital component in the armory of wound
management and has been successfully used to
augment and treat complex acute, sub-acute and
chronic wounds. It has been used in orthopedics
following spinal surgery, arthroplasty, open
fractures, trauma etc [1–6].

However in treatment of wounds with external
fixators, application of an air tight seal for NPWT
with conventional adhesive dressings is not only
difficult to apply but also leads to frequent failure to
maintain air tight seal in between the pins of external
fixator. We propose a novel , simple and cost effective
technique of applying negative pressure in such

wounds using a sterile plastic covering of
cellophane(cling wrap).

Materials and methods

This is a prospective study performed at a tertiary
care center in India between September 2014 and
March 2015.  The inclusion criteria included all
wounds with external fixators not amenable to skin
grafting or flap in the primary setting due to patient
being unfit for surgery, hemodynamically unstable,
wound infection, patient unwilling for free flap. All
wounds with active bleeding, necrotic tissue, exposed
vessels or nerves and patients allergic to cellophane
were excluded from the study. All patients were who
meet the prescribed criteria were explained about the
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study. After obtaining informed consent, 15 patients
were included in the study. Demographic details,
details of injury and wound, tissue culture sensitivity,
pre-NPWT photographs and photographs of every
dressing were recorded. NPWT was changed every
3rd day or when NPWT stopped working. The end
point of NPWT was achieving healthy granulation
tissue for wound cover (tissue culture negative). Total
number of dressing change and total duration to
attain healthy granulation tissue was noted. No
statistical analysis was performed due to small
sample size.

Results

Total of 15 patients was included in the study.
The mean age of the patients was 37 years (range 18–
66 years). There were 11 males and 4 females in this
study.  Upper limb was involved in 3 patients and 12
patients had lower limb injuries. Out of the 15
patients included in the study, 8 patients had
associated crush injury, 5 patients had wound
infection and the 2 patients were hemodynamically
unstable. The duration of NPWTapplication  ranged
from 5-12  days with a mean of 8days. All 15 patients
having wounds with external fixators could be
successfully treated with NPWT. An Airtight seal
could be easily created and maintained using sterile
cellophane around the external fixators. The dressings
were changed on every 3rd day as planned in 13 out
of 15 patients. 2 patients required re-application of
NPWT more than once in between the dressing period
for bedside debridement following which good
response was noted. Granulation tissue was noted
in all patients. No instances of bleeding requiring
cessation of therapy were noted.

Discussion

The concept of Negative Pressure Wound Therapy
(NPWT) dates back to 1940’s [7, 8] . Its effectiveness
in wound healing was first published by Charker et
al in 1989 [9].  Fleischmann et al. was the first to
manage chronic wounds with sub-atmospheric
pressure in 1993 [10]. Morykwas et al. was the first
to describe the efficacy of NPWT [11]. In 1997, Argenta
et al. successfully used open pore polyurethane
dressings under negative pressure for complicated
wounds of the torso and extremities [12]. Vacuum
Assisted Closure (VAC) a commercially available
form of NPWT was first introduced in the United
States of America by Kinetic Concepts Inc. (Texas) in

1996 which was approved later by FDA in 2002
December. Since the inception of NPWT, it has been
successfully used to accelerate wound healing in wide
range of acute, sub-acute and chronic wounds [13]
including pressure ulcers [14,15], diabetic ulcers [16,17],
traumatic wounds [18,19], open fractures [1–3],
following failure of arthro-plasty or spinal surgery [4–
6], burns[20], before and after skin grafting [21], etc.

Mechanism of action
It involves application of negative pressure with

the help of a suction tube connected to a suction
apparatus applied over gauze or sponge placed over
the wound and sealed in an airtight manner with an
adhesive dressing. NPWT acts by stimulating
angiogenesis, increase tissue perfusion, removal of
excess exudate, reducing peri-wound edema,
provides a moist environment, contraction of wound
edges and promoting granulation tissue [22–25]
NPWT is an adjuvant to promote wound healing is
not a replacement to traditional wound management
measures to control infection and surgical
debridement.

It is contraindicated in the presence of exposed
vessels, nerves or anastomotic site, in the presence of
active bleeding, malignancy, allergy to adhesive
dressing or silver based foam, overwhelming
infections requiring debridement [1].

The problem statement
Complex wounds with extensive tissue loss, for

example, Type lllGustillo fractures with skin loss and
exposed bones often requires complex microvascular
tissue transfer. With the advent of negative pressure
wound therapy, many such wounds can be made to
granulate and subsequently treated with a simpler
procedure like split skin graft. However, the presence
of external fixators poses a challenge in obtaining
air tight closure due to the difficult maneuverability
in application over wounds with external fixators
and to maintainan uniform airtight seal. Repeated
dressings with transparent adhesive adherent
dressings add to thecost. The cellophane on the other
hand is easily available and costs only Rs 75 for 100
meters. It can be rolled and cut to different sizes prior
to sterilization by ethylene oxide, thus making its
maneuverability around the external fixator pins
easy. The cost of the entire NPWT dressing utilizing
a ryles tube and cellophane comes to around Rs. 34
per dressing (excluding sterilisation charges).

In our study technique, Sponge based NPWT with
sterile cellophanewith continuous negative pressure
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obtained via wall suction device connected via a
Ryle’s tube was used. The cellophane was sterilized
by ethylene oxide method after unwrapping and
rolling it around plastic sticks of size required. This
sterilized cellophane could be cut into different sizes
to easily roll around and under the external fixators
to maintain airtight dressing. In our study we found

NPWT could easily be applied and maintained over
these wounds with external fixators. The easy
availability of the equipment, simplicity of procedure,
low cost, ease of sterilization & easy maneuverability
of cellophane over any surface make it a cost effective
alternative to the VAC system and can be easily used
for all kinds of wounds promoting wound healing.

Table 1:  Patient and Wound Details

Fig. 1: Sterilized
Cellophane roll
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Fig. 2: Cellophane NPWT Dressing in situ

Conclusion

NPWT using cellophane is simple, cost effective
and can be easily used to treat wounds with external
fixators.
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