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ABSTRACT

Background
Surgical site complications (SSCs) pose a major post-
operative challenge. Single-use negative pressure
wound therapy (sSNPWT) systems have been shown
to be effective for reducing SSCs. An upgraded sN-
PWT system (PICOTM 7) with improved functional
performance and ease-of-use was assessed in a
prospective, single-arm study. The study aimed to
assess if the system was a safe and effective therapy
for delivering consistent negative pressure.

Methods
Between November 2018 and May 2019, eligible
patients across 11 sites with a closed abdominal or
knee arthroplasty incision, skin graft or flap, were en-
rolled. Postoperatively, patients received sSNPWT for
up to 7 days with follow-up until 30 days. Endpoints

included the ability to maintain a consistent nega-
tive pressure for the intended duration, complication
rates, clinician and patient usability and satisfaction
and serious adverse events.

Results

The device was capable of delivering consist-
ent negative pressure across all assessed surgical
wounds and was statistically equivalent to the ref-
erence negative pressure (-80.2 mmHg) (n=46;
p=0.002). Low complication rates were observed
within 30 days post-surgery. High levels of clinician
usability (>90%) and patient satisfaction (95%) were
reported. No serious device-related adverse events
were reported.

Conclusions

The study demonstrated the functional performance,
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favourable safety profile and clinician- and patient-
reported satisfaction of this upgraded PICO 7 sN-
PWT device across multiple closed surgical wound

types.

Implications
Application of an sNPWT system can lead to im-
proved wound healing outcomes within closed surgi-
cal wounds while also demonstrating high levels of
clinician and patient satisfaction.

INTRODUCTION
Postoperative wound complications are a major
challenge following surgery. Surgical site complica-
tions (SSCs), such as surgical site infection (SSI),
dehiscence, seroma and haematoma, have been
reported following arthroplasty,' skin grafts>? and
flaps.4 The wound complication rate following knee
arthroplasty is reportedly 12%,° although it can be
as high as 34% for closed abdominal incisions.® Skin
grafts are used to treat trauma-related wounds and
chronic ulceration,?78 but graft failure can occur
in up to one-third of patients.> Split-thickness skin
grafts (STSGs), with a variable thickness of dermis,
have various applications, such as resurfacing large
wounds, burns and muscle flaps.®? Unlike skin grafts,
flaps have their own blood supply,? but complica-
tions (e.g., flap failure due to factors such as infection
and vascular occlusion) can adversely impact patient
morbidity and quality of life#1%1112 Wound-relat-
ed complications can result in prolonged hospital
stays and additional treatments (such as antibiotics),
which may impose resource and financial burdens on

healthcare providers!®-13:14

10,14

and affect patients’ treat-
ment outcomes.
Single-use negative pressure wound therapy (sN-
PWT) systems have been shown to reduce complica-
tions while increasing patients’ freedom of movement

and comfort.'>1¢ One such system is a canister-free,

)
|0

(a)
Figure 1.

disposable device (PICOTM; Smith + Nephew, Hull,
UK) that generates an effective nominal negative
pressure of -80 mmHg.17 Several studies have dem-

onstrated its efficacy for various surgical wounds,!8:1?

including SSC reduction in closed incisions!¢-20:21:22
and the rapid successful take of grafts and flaps with
limited complications.?>24 This system is indicated
for low- to moderately exuding wounds. It consists of
a vacuum pump that is connected to a dressing and
which incorporates a silicone wound contact layer,
minimising skin trauma.?’ The delivery of negative
pressure wound therapy (NPWT) from the pump
across the wound bed or closed incision?® allows
evacuation of exudate into the dressing, where 80%
is evaporated through the film top layer, while the
remainder is retained within the absorbent layer of

the dressing.?

An upgraded version of this device (PICO 7; Smith
+ Nephew, Hull, UK) was launched in 2018, with a
number of improved technical features (Figure 1a).
The pump has a higher air leak tolerance and is qui-
eter than the previous version. When the dressing is
full, a visual indicator signals the need for dressing
replacement. For improved portability, a clip is sup-
plied with the pump (Figure 1b), enabling attach-
ment to the patient’s belt. This may be particularly

convenient for acute or ambulatory care settings.

A prospective, post-market, multi-centre study was
undertaken to confirm the capability of the upgraded
PICO 7 sNPWT system to deliver negative pressure
as expected and to assess whether it is a safe and ef-
fective therapy for surgically closed incisions and skin
flaps. Additionally, the acceptability of this system to

clinicians and patients was assessed.

(b)

(a) Pump and dressing of upgraded sNPWT device (PICO 7, Smith and Nephew, Hull, UK).

(b) Clip for attachment to patient’s belt.
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METHODS

Study Design
Between November 2018 and May 2019, investiga-
tors at 11 sites (UK (n=10) and Switzerland (n=1))
enrolled patients in this prospective, post-market,
non-randomised, non-blinded, single-arm study.
Patients were eligible if they were = 18 years of age
and had a suitable closed abdominal or knee surgery
incision, STSG (meshed or unmeshed), or a skin flap
that would fit under the PICO 7 sNPWT device
dressing. Exclusion criteria were contraindications
or hypersensitivity to the investigational product, ex-
tremely fragile skin, skin features that may interfere
with the study’s assessment (e.g., tattoos), wounds
that were bleeding or infected at the time of surgery,
skin grafts to correct pressure ulcers, undergoing pal-
liative care, previous poor compliance with medical
treatment and/or a medical or physical condition that

precluded safe study participation.

Eligible patients were treated with the advanced
PICO 7 sNPWT device, applied by the investigators
at the conclusion of the operative visit (Day 0), and
continued for up to seven days or until the patient

exited from study participation.

The study was performed in compliance with the
ethical principles of the Declaration of Helsinki,
Good Clinical Practices (GCP) and International
Organization for Standardization (ISO) 14155:2011.
The study protocol was reviewed and approved by
the relevant local independent ethics committees. All
patients provided informed consent. The study was
registered with Clinical Trials.gov (NCT03698968).
Relevant patient demographics and medical histories

were recorded preoperatively.

Primary, secondary and exploratory endpoints were
measured using a number of post-baseline assess-
ments (Figure 2). Assessments were undertaken at
Day 4 and at the end of the seven-day treatment, with
follow-up visits at Days 14 and 30 to assess healing

progress and complications.

The primary study endpoint was the assessment of
the average negative pressure value, delivered over
the treatment period. The PICO 7 sNPWT device
(pump) contained a microchip that regularly record-
ed the delivered negative pressure, at least every 30
seconds, indicative of functional clinical performance
over the duration of therapy. The difference between

mean negative pressure (mmHg) and the reference

negative pressure of -80.2 mmHg (extracted from
a sSNPWT device) was calculated for each patient.
The following secondary endpoints were measured:
incidence of SSCs, including SSIs within 30 days of
surgery; dressing wear time; skin graft or flap take at
end of therapy and at Days 14 and 30, assessed by
visual assessment; percentage of successful STSG or
flap take/survival at end of therapy and at Days 14
and 30; condition of peri-wound skin assessed by
visual inspection at Days 7, 14 and 30; level of pain
during wear, removal and at application, assessed by
visual analogue scale (VAS) between 0 and 100 (with
0 reflecting no pain experienced), recorded at Day
4 of therapy, end of therapy and additional dressing
changes.

The following exploratory endpoints relating to clini-
cian and patient satisfaction were also investigated:
clinician acceptability of the upgraded sSNPWT de-
vice (clinician-reported satisfaction and comparison
with previously used NPWT); patient acceptabil-
ity (patient-reported performance, comfort during
wear and portability) at discontinuation of therapy;
and ease of dressing application and removal. These
were obtained using ‘yes/no’” or ‘better/same/worse’
questions, with respondents given the opportunity to

provide further context in free text replies.

Safety was assessed in all patients who received the
study device, based on the incidence and severity of
device-related adverse events (AEs) and device de-

ficiencies.

Statistical analysis
Based on data and assumptions used for sample size
estimation (mean operating pressure = 80.2 mmHg;
SD=14.8), a minimum of 30 patients were required
to achieve 80% power to detect equivalence within
7 mmHg at the significance level of a=0.025 (one-
sided), using a two-one-sided t-test approach. Assum-
ing 25% of patients would be lost to follow-up by
the end of the study and allowing for varying losses
across the selected indications, a sample size of 50

patients was required.

For continuous variables, the number of observa-

tions, mean, standard deviation (SD), minimum
and maximum are presented, while for categorical
variables the number of observations, frequency and
percentages are reported. Where appropriate, 95%
confidence intervals (CI) are reported. Statistical
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Preop and screening visit

u Informed consent

= Eligibility

u Demographics / medical history

!

Surgery (therapy applied with PICO 7 at surgical site)

= Patient and/or clinican-reported outcomes
m Operative or treatment data

= Photographic assessment

= Complications

= Adverse events

= Device deficiencies

|

Postoperative assessment (within 24 +/- 3 hours)

= Adverse events
» Device deficiencies

!

Day 4 (dressing inspection assessment)
u Photographis assessment

= Adverse events

u Device deficiencies

!

Day 7 (end of therapy assessment)

m Patient and/or clinican-reported outcomes
u Photographic assessment

u Complications

= Adverse events

u Device deficiencies

!

Day 14 (follow-up assessment)
u Photographis assessment

!

Day 30 (follow-up assessment and exit visit)
= Photographis assessment

= Adverse events

= Adverse events
m Device deficiencies

Figure 2:
Study flow chart of follow-up assessments.
Study endpoints.

Unscheduled visit (surgical site
complication assessment) or
early exit visit

Anytime required, from postop
to Day 30
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analyses were undertaken using SAS for Windows

version 9.4 or later.

RESULTS
Patient population
In total, 53 patients agreed to participate in the study,
but three patients failed the screening, resulting in
50 patients receiving treatment with the sSNPWT
device. A further two patients left the study early,
due to difficulties in obtaining a seal. The remaining
48 patients, all of whom received sSNPWT for up to
seven days, were included in primary, secondary and
exploratory endpoint analyses. At the end of therapy,
two of the pumps failed to be recovered, therefore
device data were available from only 46 patients for

primary endpoint analysis.

Fifty patients were treated with the SNPWT device
for up to seven days, and 40 (80%) patients reached
the end of the seven-day treatment period. Reasons
for not reaching the full seven days included: dress-
ing seal could no longer be obtained (n=1), failure
of the pump (n=1) and eight other reasons that were
unrelated to the device’s performance or usability.

Patients who received sSNPWT post-surgery under-
went the following surgical procedures: 20 (41.7%)
patients had a closed surgical incision following
open abdominal surgery (n=10) or knee arthroplas-
ty (n=10), whilst 28 (58.3%) patients received an
STSG. The mean incision lengths of the abdominal
and knee arthroplasty procedures were 16.7 and 13.7
cm, respectively. Patients’ demographic characteristics

and co-morbidities are presented in Table 1.

Thirty-two (66.7%) patients had at least one co-
morbidity at baseline, including seven (14.6%) with
diabetes; among diabetics, there was a higher preva-
lence of Type II (85.7%). Further to the presence of
diabetes, anaemia and hypertension were also present
in the study population, at 22.9% and 33.3%, re-
spectively. In addition to the co-morbidities reported,
the incidence of smoking and alcohol consumption
at baseline was also captured, with 12 (25%) patients
actively smoking and more than 61% of the study
sample consuming alcohol, at a mean of 6.6 units
per week (SD=11.2, range 0-60). The reported co-
morbidities of alcohol consumption and smoking
are both known to impact the progression of wound

healing.

Primary endpoint: Assessment of
average negative pressure level
Negative pressure measurement data from 46 pa-
tients with available microchips are presented in Ta-
ble 2. The overall mean pressure was 78.21 mmHg
throughout the treatment period. The -mean differ-
ence between each patient’s average pressure and the
reference negative pressure of -80.2 mmHg was 1.99
mmHg (95% CI around the- mean: -1.27; 5.25). As
the 95% CI lies within the equivalence test bounda-
ries (-7; 7), then statistical equivalence (to the refer-

ence negative pressure) was demonstrated (p=0.002).

Secondary endpoints
All surgical site complications reported within 30
days are described in Table 3. No SSIs were reported
within the 30-day follow up period following treat-
ment with sSNPWT in the knee arthroplasty group.
One superficial infection and one deep infection were
reported in closed incisions following abdominal sur-
gery, and there was one superficial infection in the
STSG group. Three SSCs were reported in two knee
patients, including oedema and discoloration. While
18 SSCs were reported in four abdominal patients,
six of the complications were recorded for a single pa-
tient and appeared to be related to the presence of an
infection. Reported SSCs included: discharge, wound
breakdown, delayed healing, unexpected pain or ten-
derness, superficial dehiscence, deep dehiscence, se-
roma and abnormal smell. In patients with STSGs,
10 SSCs reported were from six patients, including
superficial infection, seroma, wound breakdown, un-
expected pain or tenderness and ‘other’. There were
no reports of organ space SSI, haematoma, abscess

or severe bruising.

The mean dressing wear time of the updated sN-
PWT device was 4.8 days across all subjects. When
specifically examining dressing wear time among the
different surgical groups, the mean dressing wear time
was 5.2 days following knee arthroplasty and 4.8 days
for both abdominal closed incisions and STSGs. The
mean number of dressings used over the seven-day
treatment period was 1.3 (§D=0.47, range 1-2)
across all surgical groups, with 30.2% of patients
overall requiring a single dressing for the seven-day
treatment period.

Table 4 shows the percentages of patients who
achieved complete incision closure or graft take at
the end of therapy, at Day 14 follow-up and at Day
30 follow-up. All sSNPWT-treated incisions (n=10,
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Table 1:

Patient demographic characteristics and co-morbidities

Demographic Primary endpoint
population (N=48)
Age (years) Mean 55.2
Median 57.0
SD 18.9
Min-Max 23-84
Gender Female 22 (45.8%)
Male 26 (54.2%)
Ethnicity White / Caucasian 45 (93.8%)
Black / African American 1(2.1%)
Asian 1(2.1%)
Arab 1(2.1%)
Body Mass Index (kg/m2) Mean 27.8
Median 26.3
SD 6.6
Min-Max 17.2-46.8
Existence of co-morbidities N (%) 32 (66.7)
Diabetes Type | N (%) 1(2.1)
Type Il N (%) 6(12.5)
Anaemia N (%) 11 (22.9)
Hypertension N (%) 16 (33.3)
Smoking N (%) 12 (25)
Alcohol consumption N (%) 31 (64.6)

Table 2:
Negative pressure mainteance (mmHg)
Negative pressure Overall Closed incision Closed incision STSG/ Flap
(mmHg) (N=46) Abdominal (N=10) Knee (N=10) (N=26)
Mean -78.21 -80.03 -81.28 -76.33
Median -80.61 -80.42 -81.23 -79.76
SD 10.98 1.95 0.52 14.38

52
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Incidence of SSC per patient and procedure type

Overall Closed incision Closed incision STSG/Flap
(N=48) Abdominal Knee (N=10) (N=28)
(N=10)
Superficial infection 2(4.2) 1(10) 0(0) 1(3.6)
(i.e., cellulitis (n (%))
Deep infection 1(2.1) 1(10) 0 (0) 0 (0)
(n (%))
Organ space 0 (0) 0 (0) 0 (0) 0 (0)
infection (n (%))
Oedematous 1(2.1) 0 (0) 1(10) 0 (0)
Seroma (n (%)) 3(6.3) 1(10) 0 (0) 2(7.1)
Haematoma 0 (0) 0 (0) 0 (0) 0 (0)
(n (%))
Abscess (n (%)) 0 (0) 0 (0) 0 (0) 0 (0)
Discharge (n (%)) 3(6.3) 3 (30) 0 (0) 0 (0)
Delayed healing 2(4.2) 2 (20) 0 (0) 0 (0)
(n (%)
Discolouration 1(2.1) 0 (0) 1(10) 0 (0)
(n (%))
Unexpected pain/ 3(6.3) 2 (20) 0 (0) 1(3.6)
tenderness (n (%))
Abnormal smell 1(2.1) 1(10) 0 (0) 0 (0)
(n (%))
Wound breakdown 5(10.4) 3(30) 0 (0) 2(7.1)
(n (%))
Severe bruising 0 (0) 0 (0) 0 (0) 0 (0)
(n (%))
Superficial 2(4.2) 2 (20) 0 (0) 0(0)
dehiscence (n (%))
Deep dehiscence 2(4.2) 2 (20) 0(0) 0(0)
(n (%))
Other (n (%)) 5(10.4) 0 (0) 1(10) 4(14.3)
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Table 4:
Successful incisional closure and STSG/Flap take
Overall Closed incision Closed incision STSG / Flap
(N=48) Abdominal (N=10) Knee (N=10) (N=28)
Number (%) of patients with fully closed incisions or taken grafts
End of therapy 30 (62.5%) 9 (90%) 7 (70%) 14 (50%)
Day 14 follow-up | 22 (45.8%) 8 (80%) 9 (90%) 5(17.9%)
Day 30 follow-up | 28 (58.3%) 8 (80%) 10 (100%) 10 (35.7%)

100%) in patients who underwent knee arthroplasty
were closed at study completion (30 days post-sur-
gery), with 80% (8/10) of abdominal incisions fully
closed. STSG/flap success was recorded as a percent-
age of successful graft take, whereby the mean per-
centage of STSG/flap take was 83.3% (SD, 28.9;
range, 2-100) at end of therapy (Day 7), 78.4% (SD,
31.1; range, 0—-100) at Day 14, and 80.9% (SD, 33.3;
range, 0—100) at Day 30. Furthermore, 35.7% of
sNPWT STSGs/flaps were fully healed (100% take)
at the end of the 30-day study period.

Peri-wound skin assessments were undertaken
throughout the study period by the study investiga-
tors, and the proportion of patients in which the

peri-wound skin condition was described as ‘healthy’

Table 5:

is presented in Table 5. Investigators were asked to
confirm if; in their clinician opinion, the peri-wound
area was deemed healthy in appearance at the study
timepoints. Across all wound types, there was an im-
provement in peri-wound skin health from the end
of therapy to the 30-day visit. For the closed incision
groups, all patients (n=20, 100%) were assessed as
having healthy peri-wound skin at the end of the
study. Within the STSG/flap group, an improvement
in peri-wound skin health was observed from the
operative visit (n=20, 71.4% patients) through to
the study’s completion at Day 30 (n=24, 85.7% of
patients assessed as having healthy peri-wound skin).
Patient pain scores were captured during dressing
wear (N=107) and at the point of dressing removal
(N=57) using a Visual Analogue Scale (VAS) scale of

Numbers of patients with peri-wound skin considered ‘healthy’

Overall

(N=48)

Closed incision
Abdominal (N=10)

Closed incision
Knee (N=10)

STSG/ Flap
(N=28)

— Number (%) of patients with peri-wound skin considered ‘healthy’

Operative visit 39 (81.3%) 10 (100%) 9 (90%) 20 (71.4%)
End of therapy 40 (83.3%) 9 (90%) 7 (70%) 24 (85.7%)
Day 14 follow-up 38 (79.2%) 10 (100%) 9 (90%) 19 (67.9%)
Day 30 follow-up 44 (91.7%) 10 (100%) 10 (100%) 24 (85.7%)
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0-100 (with 0 representing no pain). Overall, mean
VAS pain scores during wear were 20.5 (SD, 27.4;
range 0-100). Mean VAS pain levels during wear
were 29.5 (SD, 29.4; range 0-70) for abdominal
incisions, 41.2 (SD, 35.8; range 0-100) for knee in-
cisions and 9.9 (SD, 15.8; range 0-80) for STSGs/
flaps.

Overall, patients reported a mean VAS pain level of
12.7 (SD, 16.1; range 0-60) at dressing removal,
with little difference across the wound types. Mean
VAS pain levels during dressing removal were 14.5
(SD, 18.1; range 0-60) for abdominal incisions (11
assessments), 14.6 (SD, 17.7; range 0-60) for knee
incisions (13 assessments) and 11.3 (SD, 15.1; range

0-50) for STSGs/flaps (33 assessments).

Exploratory endpoints:
Clinician and patient acceptability

A majority of clinicians reported being satisfied over-
all with the sSNPWT system for 41 (93.2%) of study
participants, its ability to manage the incision/skin
graft site (95.5%) and its dressing retention (93.2%).
For those with experience with previously used sN-
PWT systems, this system was rated as ‘better’ in 29
subjects (65.9%), ‘the same’ in 9 (20.5%) and ‘worse’
in 1 (2.3%) case. For the case rated as ‘worse’, this was
an STSG, where the clinician noted the reason for
the rating being due to the ‘pump stopped working’.
This was recorded as a device deficiency.

At the end of sSNPWT therapy, patients were asked
by the investigator how satisfied they were with the

95.5

93.2 93.2
i 6‘8 I I 6.8
I i .

Overall Satisfaction with Satisfaction
satisfaction the management with dressing
of the incision or relention
skin gralt

(a) Clinician satisfaction with various aspects
of the upgrade sSNPWT system

sNPWT system by answering ‘yes' or ‘no’ to a range
of questions, such as comfort, noise and portability.
Patient satisfaction with the device is reported in Fig-
ure 3. Of the 44 patients asked, the majority (n=43,
95.6%) were satisfied with the overall performance
of the sSNPWT device. The majority of patients also
reported satisfaction with the device in terms of in-
terference with daily living activities, such as sleep
and socialising (82.2% (n=37) and 82.2% (n=37)
respectively), whilst just over half were satisfied with
the impact on their ability to shower (n=25, 55.6%).

Investigators were asked to assess the application and
removal of the upgraded sSNPWT device on a 5-point
Likert type scale ranging from ‘very easy’ to ‘very dif-
ficult. Figure 4 details the clinicians reported scoring
on the devices” application and removal. Dressing
application, in particular the ease of forming a seal
and delivering negative pressure, was reported for 63
sNPWT applications, with 52 (82.5%) being rated
by the investigator as ‘very easy’ or ‘easy’. Two oc-
currences (3.2%) were reported as being ‘difficult’,
due to ‘being in the natal cleft’ and ‘being unable
to achieve a seal’. The majority of dressing removals
were reported as ‘very easy’ or ‘easy (n=53 91.4%).
One (1.7%) occurrence of dressing removal was
rated as ‘very difficult, as the investigator reported
the need to use ‘lots of adhesive remover’. The chal-
lenges reported with application and removal are
common with sNPWT dressings, due to challeng-
ing anatomical areas and the need to use additional
adhesive strips to ensure a seal is achieved. Neverthe-

less, the overall results illustrate a >80% application

Figure 3: Clinician- and patient-rated satisfaction with various aspects of the sSNPWT system during treatment
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and >90% removal acceptance rate of the upgraded

sNPWT device.

Safety evaluation

The mean number of treatment days for the safety
population was 6.1 days (SD=1.84; range: 0-8). In
this population, there were three device-related AEs
in three (6%) patients (1 abdominal incision and 2
knee incisions), all non-serious (presence of 1-2 small
blisters, in all cases), two of which recovered by the
end of the study.

DISCUSSION
The published literature consistently reports the
clinical and economic benefits of NPWT for wound
management, both for open wounds and closed sur-
gical incisions.?!3%-3132 The study reported here fo-
cused on the functional and clinical performance of
the upgraded PICO 7 sNPWT system in patients
with closed surgical incisions and STSGs/flaps. The
device was found to maintain negative pressure levels
within a safe and acceptable range throughout the
seven-day period of therapy and led to positive heal-

Dressing
application

. Easy / Very Easy
I Acceptable

B Difficult 0 10 20 30

ing outcomes. Moreover, the system’s overall safe
g Y

was supported by a lack of serious device-related AEs.

A key design improvement of the PICO 7 sNPWT
system is its improved air leak tolerance, with a
two-fold increase in maximum leak rate tolerance
over previous predecessor systems,?” thus enabling
more challenging anatomical areas to benefit from
PICO 7, given its new ability to tolerate higher air
leaks. NPWT requires an airtight, durable seal that
can be compromised by air leakage, with increased
potential for loss of the negative pressure, exudate
leakage and increased frequency of dressing changes,
all of which can impact therapy delivery, the funda-
mental mode of action and thus the benefit to the
wound.?® Furthermore, the inability to maintain an
airtight seal has cost implications both for healthcare
professionals’ (HCP) resources and device costs. An
sNPWT device that is unable to maintain an airtight
seal would require more attention by HCPs to either

re-seal the device or replace it with another device,

as an additional dressing change. Therefore, any un-
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Figure 4: Clinicians’ reported ease of dressing application (ease of forming a seal and delivering negative pressure) and removal
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necessary replacement due to seal issues would be

costly to the HCP.

The observed functional outcome and favourable
safety profile indicates that the improved pump is
capable of safe, consistent negative pressure perfor-
mance in clinical practice. A broad mixture of clinical
applications was purposefully selected to measure the
efficacy of the device, given that it is more difficult
to achieve a consistent seal around a dressing with
STSGs/flaps, as opposed to closed surgical incisions
such as knee replacements and abdominal closure
wounds, due to differences in wounds” shapes and
patients’ anatomy. Equally, knee incisions are located
in a highly mobile and curved area of the body and
are subject to both lateral and longitudinal tensional
forces as the knee bends; therefore, they present a
significant challenge for sNPWT devices in maintain-
ing a seal and delivering an effective level of pressure.
Maintenance of negative pressure was slightly higher
and more consistent (lower SD) in closed incisions
compared with STSGs or flaps. Additionally, the
increased presence of exudate in STSGs can com-
promise dressing and seal integrity; hence, the need
for enhanced pump performance and consistency
of negative pressure over its active period of seven
days. The management of exudate by the PICO 7
sNPWT is key within routine clinical practice, as
consistent delivery of the negative pressure over the
period will actively remove exudate away from the
wound, reducing incidence of maceration and un-
necessary dressing changes.?®-21:33-3¢ Allowing the
PICO 7 sNPWT to remain in situ over the wound
not only delivers constant negative pressure (when
the pump is active) but also provides a bacterial bar-
rier, enabling the patient to carry out their activities
of daily living without concern of exudate leakage or
need for multiple dressing changes throughout the

seven-day wear time.

Exudate management is particularly important in the
successful take of skin grafts and flaps, as is effective
for bolstering the graft over the recipient site during
graft integration. The use of NPWT is a well-estab-
lished wound management practise to ensure skin
graft/flap take.® The successful skin graft/flap take
rate reported in this study, following treatment with
the upgraded sSNPWT device, illustrates the benefits
of managing wound exudate to prevent maceration
within the wound bed and peri-wound area while

also providing compression through the action of

negative pressure, thus immobilizing the STSG while

promoting the primary intention healing.

Another key clinical performance outcome of this
study was the incidence of surgical site complica-
tions, including infection. The benefits of SNPWT
on the reduction of SSC is well established.'® How-
ever, it is important to note that patient risk factors
can contribute to the occurrence of SSC and SSI, as
well as surgical procedure risks. Abdominal surgery,
including colorectal surgeries, are classified as clean/
contaminated or contaminated surgeries and carry
a higher procedural risk for SSI when compared to
clean knee arthroplasty surgery. The knee arthro-
plasty group reported no SSIs. Within the STSG/
flap group, one SSI was reported, which resolved by
study completion. The impact of SSC on a skin graft/
flap could result in graft loss, meaning the graft/flap
procedure will need to be repeated. This can be costly
to the HCP and a painful experience for the patient.
Technical complexity and intrusion on daily activi-
ties have been identified as contributors to a lack
of patient adherence with NPWT.2 Thus, design
improvements amenable to patients’ and clinicians’
ease-of-use may lead to increased adherence. The re-
sults of the clinician and patient acceptability analysis
in the current study offer promising evidence that
this upgraded sNPWT device is highly satisfactory
to both of these groups. Clinician satisfaction rates
were in excess of 90% for all questions asked, while
patients rated their overall experience in treatment
with the upgraded sNPWT at higher than 95%
during their post-operative experience. This level of
patient satisfaction is important to note, especially
concerning a patient’s overall wellbeing and quality
of life, since post-procedure recovery can be painful

and limit mobility.

There are limitations to the current analysis that
should be noted. The primary endpoint required
the analysis of the microchip within the sSNPWT
device, which for two patients was not possible due
to non-return of the device, therefore reducing the
sample size of the primary endpoint. However, as
the lack of microchip data had no bearing on other
study endpoints, the full cohort of 48 patients was
maintained for secondary and exploratory analyses.
Furthermore, 10 patients did not receive a full seven
days of NPWT for various clinical reasons. Benefits
can still be derived from the application of this sN-
PWT device over briefer durations, yet this nonethe-
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less reduces the population of patients for whom we

have data over seven days of wear.

CONCLUSION
Results from this prospective multi-centre study
indicate the PICO 7 sNPWT system can maintain
negative pressure at a nominal -80 mmHg in clinical
practice for up to seven days with no serious device-
related AEs reported. This finding is highly relevant,
as this study is the first since Hudson et al.?% to meas-
ure and report the real-time delivery of NPWT in
situ at a therapeutic level of -80 mmHg throughout
clinical use. Furthermore, the findings from the ex-
ploratory analysis indicate that the device is favour-
able to clinicians and patients alike, who reported
high levels of satisfaction and usability. The absence
of SSls in the knee arthroplasty closed incision group,
and the overall low rate of complications, provides
further evidence of the safe and effective use of this
PICO 7 sNPWT system for reducing SSCs in closed

surgical incisions.

IMPLICATIONS FOR

CLINICAL PRACTICE
Technologies for sNPWT have advanced greatly in
recent years. The upgraded PICO 7 sNPWT device
investigated in this study has proven the delivery of
therapeutic negative pressure over seven days and
shown new design features that are amenable to ease-
of-use by patients and clinicians for the treatment of
closed surgical incisions and STSGs/flaps. These are
important factors for improving patient concordance,
while also enabling patients to receive an accepted
standard of care for closed incision management
across multiple surgical procedures and aligned to
the current NICE guidance.!®
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KEY MESSAGES
m Surgical site infections and complications can
result in major post-operative challenges; single--
use negative pressure wound therapy (sNPWT)

can have a positive prophylactic role.

# The use of an upgraded PICO 7 sNPWT device
to manage surgical incisions, skin grafts and flaps

was investigated in a prospective single-arm study.

# The PICO 7 sNPWT device delivered consistent
negative pressure, with low complication rates, a
favourable safety profile and high rates of clini-

cian- and patient-reported satisfaction.
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