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C omplex wound failures are
costly and time-consuming.
They increase length of stay
and contribute to morbidity

and mortality in surgical patients. Negative-
pressure wound therapy (NPWT)—a com-
mon adjunct to wound-care therapy—is
used to accelerate wound healing in all
fields of surgery. Using a vacuum device
and wound-packing material, it applies
subatmospheric pressure to complex
wounds.

But NPWT alone doesn’t ensure ade-
quate wound healing. Many physiologic
factors—including infection, excessive
moisture, nutrition, and medications—influ-
ence wound-healing success. Failure to ac-
count for these factors or improper applica-
tion of NPWT can limit patient outcomes
and cause debilitating complications.

For clinicians, applying and establishing
an airtight seal on a complex wound is
among the most dreaded, time-consuming,
and challenging NPWT-related tasks. Sim-
ply applying NPWT material under layers
of transparent drape may delay wound
healing or exacerbate the wound. This arti-
cle provides tips on safe application of
NPWT to enhance the outcomes of pa-
tients with complex wounds.

Consider wound location
Wounds on the body’s anterior surfaces
are less susceptible to the forces of pres-
sure, friction, and shear than those on pos-

terior and lateral surfaces. Posterior and
lateral wounds commonly require posterior
offloading or repositioning the patient in
bed to reduce or eliminate direct pressure.
This can be done with judicious and fre-
quent patient turning using a specialty bed
or support surface.

Bridge a posterior or lateral
wound to an anterior surface by

placing the drainage collection tubing to a
nonpressure-bearing surface away from
the wound. Bridging keeps the tubing
from exerting pressure on intact skin and

Get positive results with
negative-pressure
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Follow these practical tips to get the best results from
this therapy.
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decreases the risk of a pressure ulcer. To
create the bridge, cut foam into a single
spiral of 0.5 to 1 cm, or if using gauze,
fold gauze into 8 single layers.

Place the spiraled foam or gauze layers
onto the drape, ensure the bridge is wider
than the collection tubing disc, and secure
it with an additional drape. Next, apply
the NPWT collection tubing on the end of
the bridge away from the wound. A wide
bridge under the collection tubing disc will
minimize the potential for periwound
breakdown when negative pressure is initi-
ated. You may modify this spiraling tech-
nique by varying the width of the foam to
fill undermining and wounds of irregular
configuration and depth.

Protect the periwound
An intact periwound may break down
from exposure to moisture, injury from
repetitive removal of a transparent drape,
or NPWT material coming in contact with

skin. Skin protection is critical in prevent-
ing additional breakdown stemming from
contact with potentially damaging material.

Transparent drapes are designed to per-
mit transmission of moisture vapor and
oxygen. Avoid using multiple layers of
transparent drapes to secure dressings over
intact skin, as this can decrease the trans-

mission of moisture vapor and oxygen,
which in turn may increase the risk of fun-
gal infection, maceration, and loss of an
intact seal.

Periwound maceration also may indicate
increased wound exudate, requiring an in-
crease in negative pressure. Conversely, an
ecchymotic periwound may indicate exces-
sively high negative pressures. If either oc-
curs, assess the need to adjust negative
pressure and intervene accordingly. Re-
assess NPWT effectiveness with subse-
quent dressing changes.

Apply a protective liquid skin
barrier to the periwound and

adjacent healthy tissue to help protect the
skin surface from body fluids. The skin
barrier also helps prevent stripping of
fragile skin by minimizing shear forces
from repetitive or forceful removal of
transparent drapes. Excessive moisture can
be absorbed by using a light dusting of
ostomy powder sealed with a skin barrier.
A “window pane” of transparent drape or
hydrocolloid dressing around the wound
also can protect surface tissue from con-
tact with NPWT material and prevent
maceration.

Avoid creating rolled wound edges
In the best-case scenario, epithelial tissue
at the wound edge is attached to the
wound bed and migrates across healthy
granulation tissue, causing the wound to
contract and finally close. With deep
wound environments that lack moisture or
healthy granulation tissue, the wound
edges may roll downward and epibole
may develop. Epibole is premature closure
of the wound edges, which prevents epi-
thelialization and wound closure when it
comes in contact with a deeper wound
bed. (See Picturing epibole.)

Materials used in NPWT are primarily
air-filled. Applying negative pressure caus-
es air removal, leading to wound contrac-
tion by pulling on the wound edges—an
action called macrostrain. Without sufficient

Skin protection is
critical in preventing
additional breakdown
stemming from contact
with potentially
damaging material.
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NPWT material in the wound, macrostrain
can cause the wound to contract down-
ward and the wound edges to roll.

Ensure that enough NPWT mate-
rial has been applied into the

wound to enhance wound-edge approxi-
mation and avoid creating a potential de-
fect as the wound heals. Before NPWT be-
gins, material should be raised 1 to 2 cm
above the intact skin. Additional material
may be needed with subsequent changes
if the NPWT material compresses below
the periwound. The amount of NPWT ma-
terial needed to remain above the peri-
wound once NPWT starts varies with the
amount of material compressed and the
wound depth.

Reduce the infection risk
To some degree, all wounds are contami-
nated. Usually, the body’s immunologic
response is able to clear bacterial organ-
isms and wound healing isn’t delayed. But
a patient who has an infection of a com-
plex wound needs additional support.
Systemic antibiotics alone aren’t enough
because they’re selective for specific or-
ganisms and don’t reach therapeutic levels
in the wound bed. In contrast, topical anti-
microbial adjuncts, such as controlled-
release ionic silver, provide broad-spectrum
antimicrobial coverage against fungi, virus-
es, yeasts, and gram-negative and gram-
positive bacteria, including methicillin-
resistant Staphylococcus aureus and van-
comycin-resistant enterococci.

Consider using controlled-release
ionic silver for a wound known to

be infected or at risk for infection due to
its location or potential urine or fecal con-
tamination. To be bactericidal, ionic silver
must be in concentrations of at least 20
parts per million; also, it must be kept
moist and must come in direct contact with
infected wound bed. At lower concentra-
tions, organisms may develop resistance.
Ionic silver has no known resistance or
contraindications. Dressings using it come

Picturing epibole
With epibole, the wound edges close prematurely, which
halts epithelialization, delays healing, and necessitates
additional intervention.

Epithelialization

Epibole

Negative pressure wound therapy (NPWT)
is not without complications. In 2010, the
U.S. Food and Drug Administration (FDA)
alerted clinicians about reports of deaths
and injuries. The FDA video on this topic
discusses the importance of careful selec-
tion when deciding what patients could
benefit from NPWT. It’s also important to
monitor the patient frequently, watch for
complications, and educate patients.

In February 2011, the FDA issued an update
on NPT. At that time, there had been 12
deaths and 174 injuries related to NPWT
since 2007. Bleeding is the cause of the
most serious adverse events. Other compli-
cations included wound infection from
dressing pieces in the wound. The update
again emphasizes the need for careful
patient selection and the importance of
monitoring.

Take care with NPWT

View: NPWT

http://www.youtube.com/watch?v=jRmSRXHcHeI
http://www.fda.gov/MedicalDevices/Safety/AlertsandNotices/ucm244211.htm
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in several forms, including a hydrogel
sheet, perforated sheet, cavity version, and
semiliquid hydrogel. Be sure the form you
choose doesn’t occlude the NPWT material
and compromise therapy. (See NPWT for a
patient with necrotizing fasciitis.)

Obtain a negative-pressure
environment
One of the most daunting aspects of NPWT
is obtaining and maintaining a good seal—
in other words, avoiding the dreaded leak.
Preventive skin measures may contribute
to a poor seal; skin-care products contain-
ing glycerin, surfactant, or dimethicone

may prevent adequate adhesion of NPWT
drapes. Body oil, sweat, and hair may
need to be minimized or removed.

To avoid leaks, don’t overlook the
obvious—loose connections, a

loose drainage collection canister, exposed
NPWT material, and skinfolds extending be-
yond the transparent drape. Tincture of ben-
zoin (with or without a thin hydrocolloid
dressing) increases tackiness to enhance the
adhesive property of a transparent drape
on the diaphoretic patient and on hard-to-
drape areas, such as the perineum. But be
sure to use tincture of benzoin with discre-
tion, as it may remove fragile periwound

After an all-terrain-vehicle acci-
dent, a 26-year-old female
developed necrotizing fasciitis
of the left trunk and left lower
extremity. Her admitting diag-
noses were acute renal failure,
pulmonary congestion, heart
failure, acute pancreatitis, para-
lytic ileus, malnutrition,
cellulitis, suppurative peritonitis,
Pseudomonas aeruginosa and
Staphylococcus aureus infec-
tions, septicemia, anemia, and
hypoproteinemia.

A negative-pressure wound
therapy (NPWT) dressing was
applied to prevent further infec-
tion, minimize fluid loss, and
begin the wound-healing
process. All physiologic factors
(such as nutrition, pain,
systemic antibiotics, and med-
ications) were addressed before
the NPWT device was applied.
Caregivers anticipated that
NPWT application would be
complicated by moisture in the
perineum, diaphoresis, edema,
an indwelling urinary catheter,
and the physiologic factors
associated with the patient’s
admitting diagnoses.

With the patient adequately

sedated, the wound was
approached from the drier mid-
line working downward to areas
of increasing moisture. This
approach aimed to minimize the
time the transparent dressing
would be in contact with
drainage and reduce the risk of
adhesion loss. The wound was
cleaned with normal saline solu-
tion and the periwound was
prepped with liquid skin barrier.
Before the liquid barrier was
applied, areas of increased
moisture (such as the labial fold,
perineum, and axilla) were
dusted with ostomy powder.
Once dry, these areas were
prepped with tincture of benzoin
and a thin hydrocolloid dressing
was applied to enhance drape

adhesion. Then a nanocrystal-
line silver barrier dressing was
applied to the entire wound bed
and secured with black foam.

Initially, NPWT was estab-
lished at 100 mm Hg (con-
tinuous) to minimize fluid and
protein loss. Pressure was
adjusted based on laboratory
results, wound presentation,
and fluid loss.

A split-thickness skin graft
was performed 30 days after the
initial therapy began. After 48
days in the hospital, the patient
was discharged to a skilled
nursing facility for physical
rehabilitation before her first
follow-up visit. Successful
NPWT application and manage-
ment, along with a multi-
disciplinary team approach,
ultimately allowed her to make
a full recovery. Appropriate use
of a skin barrier and hydrocol-
loid dressing promoted an
adequate seal. Protecting the
periwound promoted successful
application of the skin graft on
a wound bed free of infection
by using nanocrystalline silver.

(photo: Piotr Smuszkiewicz, Wikipedia)

NPWT for a patient with necrotizing fasciitis
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tissue when the dressing is removed.
Ostomy paste products can serve as ef-

fective filler. These pliable products can be
spread into position to obtain a secure seal
under the transparent drape in hard-to-seal
areas, such as the perineum. Pastes remain
flexible and can be removed without resi-
due. Temporarily increasing NPWT pres-
sure to a higher setting may help locate a
subtle leak or provide enough negative
pressure to self-seal the leak. Once the
leak resolves, remember to return the
pressure to the ordered setting.

Knowledge optimizes healing
It’s important to be aware of potential
complications of NPWT (See Take care
with NPWT). However, when applied cor-
rectly, NPWT is an effective option for
managing complex wounds. Recognizing
and managing potential complications at
the wound site, ensuring periwound pro-
tection, minimizing epibole formation, and

preventing wound infection can result in a
better-prepared wound bed and promote
optimal healing. �
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Review a step-by-step process for
preparing a wound for negative pressure
wound therapy (NPWT)

View: NPWT case study

died. In my practice, I’ve seen four NF
cases. Thanks to early identification, good
wound care, and HBOT, these patients
suffered only minimal damage. �
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Necrotizing fasciitis
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http://www.youtube.com/watch?v=dvJ0ezmnb0g&feature=player_embedded



