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Background Multiple therapeutic options exist for the treatment of split-thickness
skin graft (STSG) donor sites, but there is no clear consensus among surgeons about
the best option. Negative-pressure wound therapy (NPWT) has rapidly gained in
popularity since its invention. Recently, several miniaturized, single-patient NPWT
(SP-NPWT) devices have become available. Compared with traditional NPWT devices,
SP-NPWT devices are associated with equal wound healing capability and reliability, but
offer several advantages. We present a series of 10 consecutive patients whose STSG
donor sites were treated with a commercially available SP-NPWT device.
Methods We performed a retrospective review for 10 consecutive patients who
underwent STSG procedures and were treated with SP-NPWT devices.
Results From 2015 to 2017, 10 consecutive patients underwent oncologic reconstruction using STSG and had their donor sites treated with SP-NPWT devices. The SPNPWT dressing had been left in place for 2 weeks after surgery. The average donor site
area measured 80 cm2 (range: 76–106 cm2). In all 10 patients, the donor sites healed
uneventfully and with no complications.
Conclusion Off-the-shelf, miniaturized, SP-NPWT systems appear to be at least as
effective as traditional dressings for STSG donor sites and require no maintenance
(skilled nursing or dressing changes). Compared with larger and less portable standard
NPWT devices, SP-NPWT dressing systems provide a potential cost beneﬁt as well as
enhanced convenience and portability.

Skin grafting is one of the procedures most commonly performed by plastic and reconstructive surgeons. Harvesting a
split-thickness skin graft (STSG) removes the entire epidermal
layer as well as a partial-thickness dermal layer that provides
the structural support for the graft. The partial-thickness
wound that is created at the donor site heals by re-epithelialization via migration of keratinocytes (epidermal cells).1 To
ensure robust healing by secondary intention, the wound
should be protected from desiccation and mechanical trauma.
There are a variety of methods used to treat STSG donor sites,

as indicated in a recent systematic review of wound dressings
for skin graft donor sites.2 Among the non-occlusive dressings,
the most commonly used were Xeroform (DeRoyal Industries,
Inc., Powell, TN), Scarlet Red (Kendall Healthcare, Mansﬁeld,
MA), and Jelonet (Smith & Nephew, Hull, United Kingdom),
whereas Kaltostat (ConvaTec, Oklahoma City, OK), Opsite
(Smith & Nephew, Hull, United Kingdom), DuoDERM (ConvaTec, Oklahoma City, OK), and Allevyn (Smith & Nephew, Hull,
United Kingdom) were the most frequently used occlusive or
absorbent dressings.2
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Fig. 1 STSG donor site with miniaturized, SP-NPWT device in place.
SP-NPWT, single-patient-negative-pressure wound therapy; STSG,
split-thickness skin graft.

The use of negative-pressure wound therapy (NPWT) has
increased rapidly since it was ﬁrst described in 1997.3,4 There
are many indications1,5–7 now for the use of NPWT, including
stabilization and bolstering of STSGs,8–14 and as a dressing for
skin graft donor sites.15,16 Over the past several years, several
miniaturized, disposable, single-patient NPWT (SP-NPWT)
devices have been introduced.5,6,17–21 These devices have
the potential to simplify wound care in the management of
skin graft donor sites in the outpatient setting. The authors
describe a series of 10 patients with STSG donor site wounds
treated with an off-the-shelf, miniaturized, SP-NPWT device.
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From 2015 to 2017, the donor sites of 10 consecutive
patients who underwent STSG procedures were treated with
SP-NPWT devices (PICO System, Smith & Nephew, Hull, UK) by
a single surgeon (P.G.C.). The skin grafts were each harvested
using an electric dermatome (with a 3-inch (7.62 cm) guard)
set to 0.013-inch (0.033 cm) thickness. The donor sites were
dressed with either a ﬁne-mesh gauze impregnated with 3%
bismuth tribromophenate and petrolatum (Xeroform, DeRoyal
Industries, Inc., Powell, TN) or a knitted cellulose acetate fabric
impregnated with petrolatum (Adaptic, Acelity, San Antonio,
TX) and then were covered with a 15  30-cm SP-NPWT
dressing (►Fig. 1). Patients were sent home with the dressing
in place, which had been left in place for 2 weeks and was then
removed in the outpatient clinic. The SP-NPWT device
remained attached until the battery ran out (usually by postoperative day 7). The donor site was assessed for re-epithelialization 2 weeks postoperatively.

Results
All 10 patients underwent oncologic reconstruction at remote
sites requiring STSG. The mean age of the patients was 55 years
(range: 28–80 years), and ﬁve were male. The average dimension of the thigh donor site was 80 cm2 (range: 76–106 cm2). In
all 10 patients, the donor sites had complete re-epithelialization
within 2 weeks. There were no wound healing complications at
the STSG donor site in any of the patients (►Fig. 2A and B).

Discussion
Methods
Our institutional review board approved a retrospective
review of our patient database.

Skin-graft donor site wounds may be treated using one of
many different dressings, including NPWT.15,16 Dressing
STSG donor sites with a vacuum-assisted closure (VAC)

Fig. 2 Healed STSG donor site following treatment with miniaturized, SP-NPWT device at 2 weeks (A) and at 5 months (B). SP-NPWT, singlepatient-negative-pressure wound therapy; STSG, split-thickness skin graft.
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device has several beneﬁts over traditional dressings, including collection of excess wound exudate, convenience,
improved wound healing, and decreased hospital length of
stay (LOS). Since the release of off-the-shelf, disposable,
miniaturized SP-NPWT devices, such as the PICO System
(Smith & Nephew, Hull, UK), many surgeons have begun to
use these SP-NPWT devices for several indications5,6,17–21
that were previously treated with standard VAC devices.
Compared with traditional NPWT devices, SP-NPWT devices
are associated with equal wound-healing capability17,21 and
reliability,5,6 but have unique beneﬁts.
Following STSG harvest, a signiﬁcant amount of exudate
typically drains from the donor site. When traditional dressings are applied to these wounds, excess ﬂuid may leak from
the dressing and can present a management problem for
patients and caregivers, necessitating frequent, painful dressing changes. Although it was not formally measured with the
use of a standardized patient-reported outcome instrument,
the patients in our series did seem to report less pain as
compared with patients treated with traditional dressings.
Standard NPWT dressings collect these exudates in a canister
attached to the device. The PICO System is able to manage the
exudate through a combination of an absorbent dressing layer
and evaporative loss of the ﬂuid.17 Since these miniaturized
systems do not require a canister, they are much more compact
than the standard devices used for NPWT, which allows for
increased patient mobility and comfort.10,17 This is in contrast
to other miniaturized, SP-NPWT systems that do require the
use of a small canister, and thus are less able to handle
moderate amounts of exudate without being emptied. Both
traditional and disposable NPWT devices used to treat STSG
donor site wounds may be used continuously for up to 14 days
without the need to be changed. No specialty nursing services
are required to change dressings or monitor therapy as an
outpatient, and patient discomfort is minimized.
NPWT has also been shown to accelerate the healing of
STSG donor sites. Nuutila et al16 examined gene expression
and exudate content and found signiﬁcant induction of genes
involved in inﬂammation and cell proliferation, along with
signiﬁcant suppression of cell differentiation genes on postoperative day 7 in patients treated with NPWT, compared
with control. They concluded that short-term use of NPWT
improves healing by promotion of inﬂammation that is
associated with cell migration and wound healing, but may
inhibit cell differentiation with longer term use. Genecov
et al15 compared the rate of re-epithelialization between one
STSG donor site treated with NPWT and another site treated
with vapor-permeable dressing. The comparison was initially performed in a porcine model (n ¼ 4), with the second
site in the same subject (serving as an internal control), then
subsequently in humans (n ¼ 10). They reported more rapid
re-epithelialization in 70% of patients treated with NPWT by
postoperative day 7 (p < 0.013). In the treatment of other
types of wounds, NPWT has also been shown to promote
wound granulation and decrease interstitial edema, thereby
increasing tissue perfusion.4,22 Notably, wound healing with
the use of SP-NPWT seems to be at least equivalent to
standard NPWT using full-sized devices.17,21 SP-NPWT
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devices have also been shown to decrease postoperative
wound complications, compared with standard dressings.18
Standard NPWT techniques utilize a device that is rented
by the healthcare facility or by the patient in the outpatient
setting. When applied in the inpatient setting, patients
typically remain in the hospital until insurance authorization
has been obtained. In comparison, patients with an off-theshelf, ultra-portable SP-NPWT dressing may be discharged
without insurance approval or the need for specialty nursing
services. This leads to reduced LOS in the hospital, compared
with patients treated with traditional dressings6,18,23 and
traditional NPWT devices20 and has the potential to decrease
healthcare costs. The PICO System costs around $217 which
is substantially more than the traditional dressing at $54 per
use; however, the majority patients require at least one
dressing change with the traditional dressings. Thus, traditional dressings cost closer to $100 per patient; however, the
cost of skilled nursing necessary to perform the dressing
change is not included in this amount.

Conclusion
SP-NPWT is useful in the management of donor sites following
the harvest of STSG. This option appears to be at least as
effective as traditional donor site dressings and requires no
maintenance, which can be both painful and messy. Compared
with larger and less portable standard NPWT devices, the
SP-NPWT dressing systems provide a potential cost beneﬁt
as well as enhanced convenience and portability.
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