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Summary:The use of negative pressure wound therapy (NPWT) as a bol-
ster for split-thickness skin grafts has been well documented in the lit-
erature. It facilitates the removal of transudate, which can result in the
formation of seroma, and mitigates shear stress, which can detach the
graft from the underlying wound bed. Its widespread use may be limited
by factors such as increased cost and length of hospitalization. Recently,
mechanically powered devices (Smart Negative Pressure; Spiracur, Inc.,
Sunnyvale, Calif.) have been reported as showing promise in healing
wounds with outcomes surprisingly comparable to standard NPWT in the
populations studied. We are unaware of any reports in the literature that
have detailed the use of a mechanically powered NPWT device as a post-
operative bolster for split-thickness skin grafts. (Plast Reconstr Surg Glob
Open 2014;2:¢103; doi: 10.1097/GOX.0000000000000044; Published online

6 February 2014.)

p to 25% of people with diabetes will develop

a foot ulcer,! and mortality rates following a

major amputation of the lower limb are worse

than for most malignancies.>® Over the past 20 years

negative pressure wound therapy (NPWT) has be-

come a critical tool in limb salvage efforts around
the world.

In one of the first multicenter, randomized clini-

cal trials on NPWT, Armstrong and Lavery* found
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that treatment with NPWT produced a higher num-
ber of healed wounds, as compared with standard
moist wound therapy, and resulted in an increased
rate of granulation tissue formation. In an even larg-
er study in 2008, Blume et al® reported that a greater
proportion of diabetic foot ulcers achieved complete
closure with NPWT and required fewer amputations.

Several devices, which allow for the safe and ef-
fective delivery of NPWT, are now available. One
such device is the Smart Negative Pressure (SNaP)
Wound Care System (Spiracur, Inc., Sunnyvale, Ca-
lif.), which is a novel, mechanically powered, ultra-
portable device that utilizes specialized springs to
deliver NPWT (Fig. 1). Because it operates without a
battery, SNaP does not require charging.

The SNaP system is fully disposable and silent
throughout its operation. It is readily available for
“off-the-shelf” use; thus, the need for costly and time-
consuming rental agreements, which are standard
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Fig.1. SNaP (Spiracur, Inc., Sunnyvale, Calif.) is roughly the

size and weight of a cell phone. The device can deliver topi-
cal negative pressure at 75, 100, and 125 mm Hg.

with many other NPWT devices, is obviated. The
SNaP system consists of a cartridge, a hydrocolloid
dressing layer with integrated nozzle and tubing, and
a foam interface. It is roughly the size and weight of
a cell phone, and it may be worn around a patient’s
leg, hidden beneath their clothing. The cartridge,
which doubles as the storage canister, has a 60-mL
capacity. SNaP can deliver negative pressures of 75,
100, and 125mm Hg, and the application process is
generally simple and quick.*®

Several studies focusing on the use of NPWT as
a bolster for split-thickness skin grafts (STSG) have
demonstrated promising results, but few studies
have addressed many of the shortcomings, including
the associated cost and length of hospital stay. We
are unaware of any reports in the medical literature
describing the use of a mechanically powered NPWT
technology to bolster skin grafts. Therefore, the pur-
pose of this manuscript is to describe the use of such
a technique in the immediate postoperative period
following application of STSG.

CASE REPORT
An 83-year-old woman, with type 2 diabetes and
peripheral neuropathy, presented to our clinic
with a large, painful wound on the medial aspect of
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Fig.2. Initial presentation of the wound.

her left ankle. The wound was composed of mixed
granulation and fibrotic tissue, with moderate se-
rous drainage, but it seemed clinically uninfected
(Fig. 2). Because of exquisite tenderness related
to the ulcer, the patient was reluctant to undergo
sharp debridement; thus, maggot debridement
therapy was initiated. As the proportion of granu-
lation tissue increased, plans were made for skin
grafting.

Following surgical debridement of the wound,
a STSG was applied utilizing our standard tech-
nique, and SNaP was used as a postoperative bolster
(Fig. 3). The device was set to 75 mm Hg and kept in
place for 4 days. On the first postoperative visit, the
graft appeared viable and well adhered to the under-
lying wound bed. At 4 weeks postoperative, the graft
demonstrated near complete epithelialization, and
by 12 weeks, the wound was closed (Fig. 4).

DISCUSSION

In the first prospective, multicenter, random-
ized controlled comparative effectiveness study of
its kind, Armstrong et al’ reported that SNaP-treated
subjects demonstrated noninferiority, with respect to
percent decrease in wound area, as compared with
subjects treated with the Vacuum Assisted Closure
device (V.A.C. Therapy; KCI, San Antonio, Tex.).
The authors found that the mean application time
for the SNaP was significantly shorter than that for
V.A.C., and patients treated with the SNaP system
reported improved activities of daily living with less
interruption in sleep.

Argenta and Morykwas'’ described the use of
NPWT as a method for securing STSG in place over
venous stasis ulcers. In their landmark study, the au-
thors found that by using NPWT to bolster STSG,
a uniform distribution of pressure could be main-
tained, while minimizing shear forces. Furthermore,
in a prospective, blinded, randomized controlled tri-
al conducted by Moisidis et al,'' graft take was found
to be qualitatively better (50%) following the appli-
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Fig.3. Application of SNaP following skin grafting. A nonadherent dressing layer is applied
between the skin graft and foam interface. In this case, the device was set to 75mm Hg and
kept in place for 4 d.

Fig.4. Wound closure is demonstrated at 12 wk postoperative.

cation of NPWT, as compared with standard bolster
dressings.

Although the use of NPWT as a bolster dress-
ing for skin grafts has been well documented, there
are several limiting factors which may preclude its
widespread use. In particular, the use of NPWT in
such cases may represent a financial burden for the
treating institution. Although there are several de-
vices now available which provide safe and effective
NPWT, it is by no means ubiquitous. Moreover, the
increased length of hospitalization associated with
many NPWT devices can have serious implications
with respect to infection and deconditioning.

Sposato et al'? used a fully portable, battery-oper-
ated “Mini-VAC” as a bolster dressing for skin grafts
and reported a successful outcome in 7 of 9 cases.
The authors noted several advantages to using a por-
table device including an increase in patient activity
and comfort and a reduction in nursing time, which
could offset some of the associated costs. In contrast
to the device used by Sposato et al'?, SNaP is mechan-
ically powered. It is available for off-the-shelf use and
is fully disposable. Furthermore, it is lightweight,
compact, and can be worn discretely.

CONCLUSIONS

Although there is no consensus in the literature re-
garding the optimum pressure needed to bolster these
grafts and the amount of time these devices should be
kept on, we used 75mm Hg and kept the device in
place for 4 days. Further studies are needed to address
the efficacy of using NPWT as a bolster dressing for
STSG. In particular, a comparative study with SNaP
and standard bolster dressings or other NPWT devic-
es may be useful. The use of SNaP as a bolster dressing
following skin grafting could represent a ground-
breaking way to improve graft take while maintaining
patient comfort and reducing overall costs.
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