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Abstract

As the use of closed incision negative pressure therapy (ciNPT) becomes more
widespread, dressing designs have evolved to address implementation chal-
lenges and meet surgeon demand. While traditional application of ciNPT was
limited to the immediate suture line, a novel dressing that covers the incision
and additional surrounding tissues has become available. To expand upon pre-
vious ciNPT recommendations and provide guidance on this new dressing, an
expert panel of plastic surgeons convened to review the current literature,
identify challenges to the implementation and sustainability of ciNPT, and use
a modified Delphi technique to form a consensus on the appropriate use of
ciNPT with full-coverage dressings. After three rounds of collecting expert
opinion via the Delphi method, consensus was reached if 80% of the panel
agreed upon a statement. This manuscript establishes 10 consensus statements
regarding when ciNPT with full-coverage foam dressings should be considered
or recommended in the presence of patient or incision risk factors, effective
therapeutic settings and duration, precautions for use, and tools and tech-
niques to support application. The panel also discussed areas of interest for
future study of ciNPT with full-coverage dressings. High-quality, controlled
studies are needed to expand the understanding of the benefits of ciNPT over
the incision and surrounding tissues.
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1 | INTRODUCTION
In 2012, the estimated global surgical volume was 312.9
million operations, representing a 33.6% increase from
8 years prior.' Among general surgical procedures, the
reported incidence of 30-day surgical site complications
(SSC) ranges from 5.8% to 43.5%.> These complication rates
vary depending on incisional, institutional, and patient risk
factors, and are associated with prolonged hospitalizations
and higher mortality. The current standard of postoperative
care for closed surgical incisions is application of occlusive
dressings, although other options include antimicrobial
dressings and closed incision negative pressure (ciNPT).
The use of ciNPT with foam dressings as an effective
method for managing and protecting the incision site has
been thoroughly documented in multiple surgical special-
ties.>** In 2017, an international panel of multidisciplinary
experts identified key SSC risk factors and recommenda-
tions for the appropriate application of ciNPT.** Since then,
multiple meta-analyses have reported an association
between ciNPT and reduced SSCs when applied after
arthroplasty,” abdominal,"**** vascular,*'*** and caesar-
ean surgery,”” among other surgery types.'*!”2%-3
Historically, the application of ciNPT with reticu-
lated open-cell polyurethane foam dressings has been
limited to the closed incision and 1 to 2 cm of immedi-
ately surrounding tissue. However, reports have
emerged showing the utility of applying negative pres-
sure beyond the narrow incision area, especially when
the surrounding tissue has been undermined.’’~?
These efforts required the clinician to cut the foam
dressing to shape and use a contact layer (such as pet-
rolatum gauze or polyurethane foil) to protect the
intact skin. Recently, a novel ciNPT foam dressing
design with a contoured shape and built-in skin inter-
face layer has been made commercially available, all-
owing for convenient application. This ciNPT dressing
covers a larger area of peri-incisional soft tissue and

« closed incision negative pressure therapy (ciNPT) is an effective tool for
managing and protecting closed surgical incisions, and is recommended for
patients with multiple risks for impaired wound healing

« anew ciNPT foam dressing configuration allows clinicians to widen the area
of application to the incision and peri-incisional soft tissues

« an expert panel of plastic surgeons with experience using both the standard
and novel ciNPT foam dressings examined the current literature and formed
consensus recommendations guiding the use of these new, full-coverage

 the panel recommended use of ciNPT with full-coverage dressings when
two or more risk factors for surgical site complications are present

addresses difficulties in dressing placement over com-
plex surgical sites with non-linear incisions, non-
planar surface areas, or areas of high tension. By apply-
ing ciNPT to a wider area, this new, full-coverage
dressing may be able to provide greater mechanical
support and bolster traumatised tissue after surgery.

Due to the novelty of this ciNPT dressing, there is cur-
rently no published literature to guide its effective use.
To assess the advantages of the unique design and form
consensus guidelines, an expert panel of plastic surgeons
convened to review the current literature, identify condi-
tions in which ciNPT with full-coverage dressings is most
appropriate, and address challenges to the implementa-
tion and sustainability of ciNPT. In the absence of high-
quality studies, the group agreed that an established
expert consensus would be a valuable resource to
clinicians.

2 | METHODS

The process for creating a consensus document consisted
of a literature review, an in-person meeting, and
consensus-building via a modified Delphi technique.*

2.1 | Panellist selection and meeting

A panel of experts was assembled based on the following
criteria: (1) they had documented experience using ciNPT
with both the conventional and novel dressings in their
practise, (2) they previously presented or published on the
subject of negative pressure therapy, (3) they must be able
to present cases demonstrating their use of ciNPT with the
novel dressings at the panel meeting, and (4) they must be
able to understand and participate in the consensus forma-
tion process. The selection criteria were formulated by
industry (3M Company) personnel. Before the in-person
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meeting, the panel members were provided with the results
of a literature search of PubMed and OVID databases
including the terms: “negative pressure wound therapy,”
“vacuum assisted closure,” ‘“‘subatmospheric pressure
therapy,” or “topical negative pressure,” along with
“breast,” “mastectomy,” “mastopexy,” and “mammaplasty.”

The meeting occurred between 3 December 2019 and
4 December 2019, in Dallas, Texas. The schedule included a
presentation of the technology and mechanism of action
supporting the use of ciNPT, and a review of the current lit-
erature of ciNPT in plastic surgery. The panellists presented
their individual cases and experiences using ciNPT with the
full-coverage dressings, followed by a discussion of technical
pearls, key takeaways, and impediments to implementation.
Future studies that would provide evidence and clarify the
benefits of ciNPT were identified. Lastly, the process for
reaching consensus agreement was outlined.

99

2.2 | Formation of consensus statements
The consensus methodology was based upon the modi-
fied Delphi technique,* which involved three rounds of
input to gather feedback and identify topics with poten-
tial for agreement. Subjects for discussion included infec-
tion risk factors that were identified in Willy et al,**
therapy settings, and techniques for ciNPT application
with the new full-coverage foam dressing (3M Prevena
Restor Bella Form Dressing; 3M Company, San Antonio,
Texas). The process began with an open-ended feedback
session at the in-person meeting, which was consolidated
into potential consensus statements that were sent to the
panellists for a second round of open-ended input to fur-
ther refine wording and substance. In the third round,
the statements were submitted to the panellists in survey
format, allowing the experts to register anonymous agree-
ment or disagreement with each statement. Consensus was
defined as >80% agreement among panel members. State-
ments that did not reach the consensus threshold were
excluded, but this does not necessarily suggest that they are
inappropriate or ill-advised. For select consensus state-
ments, the panellists were given the opportunity to specify
whether ciNPT with the new dressing “should be consid-
ered” or “is recommended” for incision management.

3 | RESULTS

3.1 | Consensus statement 1

ciNPT with full-coverage dressings is recommended for
use in patients with >2 patient risk factors, and in patients
with the following specific risk factors: (1) diabetes
(Haemoglobin Alc > 6.5%), (2) obesity (BMI > 30 kg/m?),

P WiLEY-L =

(3) hypoalbuminemia (serum albumin level < 3 g/dL),
(4) chronic renal insufficiency, (5) chronic obstructive pul-
monary disease, (6) current tobacco use, (7) tobacco cessa-
tion within the past 3 months, (8) corticosteroid use,
(9) recent or current chemotherapy (Table 1).

As acknowledged in the 2017 guidelines, the complica-
tion rate is impacted by key patient risk factors, and addi-
tional supportive care in the immediate postoperative
period may be necessary.>* The panel recommended the
use of ciNPT with full-coverage dressings in patients with
two or more of these risk factors. Additionally, the panel
evaluated specific risk factors that can individually impact
incision healing. Higher body mass index, greater breast
volume, and smoking have been correlated with higher
rates of nipple-areolar complex (NAC) ischaemia and other
complications after skin- and nipple-sparing mastectomy
with immediate breast reconstruction.>*” Recent or con-
current chemotherapy, commonly present in mastectomies
and breast reconstructions, can impair cellular replication,
inflammation, and other mechanisms of tissue repair.38

3.2 | Consensus statement 2

ciNPT with full-coverage dressings should be considered for
use in patients with the following patient risk factors:
(1) active alcoholism and (2) an ASA score >3 and <6
(Table 1).

Active alcoholism is a risk factor for surgical site
infection and delayed closure, possibly necessitating addi-
tional support to protect the incision from exposure to
infectious materials and reduce lateral tension.** The
ASA score was created by the American Society of Anes-
thesiologists to classify the physical status of patients
prior to surgery.** ASA scores of 3 to 5 indicate
patients that have severe systemic disease, with or with-
out a constant threat to life, or are moribund and not
expected to survive without the operation. As with the
previously identified risk factors, these patient character-
istics can increase the risk of SSC, and clinicians should
take into consideration additional information to decide
whether ciNPT could benefit incision healing.

3.3 | Consensus statement 3

ciNPT with full-coverage dressings is recommended for
management of incisions with >2 incision risk factors,
and on incisions with the following specific risk factors:
(1) are high tension, (2) result from repeated incisions
or revision surgeries, (3) have extensive undermining,
(4) involve traumatised soft tissue, (5) have oedema,
(6) have undergone pre-surgical radiation therapy,
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TABLE 1

“Should be considered”

Patient risk factors considerations and recommendations for ciNPT with full-coverage dressings survey results

“Is recommended”

Consensus statements Yes

ciNPT ... for incision management in diabetic 11 (100%)
(Haemoglobin Alc >6.5%) patients

ciNPT ... for incision management in patients of 7 (63.6%)
advanced age (>65 years of age)

ciNPT ... for incision management in patients with an 9 (81.8%)
ASA score >3 and <6

ciNPT ... for incision management in obese (BMI >30) 10 (90.9%)
patients

ciNPT ... for incision management in patients that are 10 (90.9%)
active tobacco users

ciNPT ... for incision management in patients that 10 (90.9%)
have ceased tobacco use within the past 3 months

ciNPT ... for incision management in patients that 8(72.7%)
have ceased tobacco use more than 3 months ago

ciNPT ... for incision management in patients with 10 (90.9%)
hypoalbuminemia (serum albumin level <3 g/dL)

ciNPT ... for incision management in patients using 10 (90.9%)
corticosteroids

ciNPT ... for incision management in patients with 11 (100%)
active alcoholism

ciNPT ... for incision management in patients with 11 (100%)
chronic renal insufficiency

ciNPT ... for incision management in patients with 11 (100%)
chronic obstructive pulmonary disease

ciNPT ... for incision management in patients who 11 (100%)
have undergone or are currently undergoing
chemotherapy

ciNPT ... for incision management in patients with 8 (72.7%)
abnormal liver function tests

ciNPT ... for management of incisions with >1 patient 8 (72.7%)
risk factors

ciNPT ... for management of incisions with >2 patient 10 (90.9%)
risk factors

ciNPT ... for management of incisions with >3 patient 10 (90.9%)

risk factors

No Consensus  Yes No Consensus
0 (0%) Yes 10(90.9%) 1(9.1%) Yes
4(36.4%) No 6 (54.6%) 5(45.4%) No
2(182%) Yes 7(63.6%) 4(36.4%) No
1(9.1%)  Yes 9(81.8%) 2(18.2%) Yes
1(9.1%) Yes 11 (100%) 0 (0%) Yes
1(9.1%)  Yes 9(81.8%) 2(18.2%) Yes
3(27.3%) No 5(45.4%) 6(54.6%) No
1(9.1%)  Yes 9(81.8%) 2(18.2%) Yes
1(9.1%)  Yes 10(90.9%) 1(9.1%)  Yes
0 (0%) Yes 6 (54.6%) 5(45.4%) No
0 (0%) Yes 9(81.8%) 2(18.2%) Yes
0 (0%) Yes 9(81.8%) 2(18.2%) Yes
0 (0%) Yes 10(90.9%) 1(9.1%) Yes
3(27.3%) No 7(63.6%) 4(36.4%) No
3(27.3%) No 8(72.7%) 3(27.3%) No
1(9.1%)  Yes 9(81.8%) 2(18.2%) Yes
1(9.1%)  Yes 11 (100%)  0(0%) Yes

Abbreviations: ASA, American Society of Anaesthesiologists; ciNPT, closed incision negative pressure therapy with full-coverage dressings.

(7) result from post-bariatric abdominoplasty, (8) have
soilage risk, or (9) have compromised perfusion
(Table 2).

Patient and incisional risk factors can lead to com-
promised perfusion, resulting in soft tissue necrosis, dehis-
cence, or flap failure. Although ciNPT is not indicated to
manage compromised perfusion, positive outcomes have
been observed following the use of ciNPT over incisions
exhibiting signs of diminished blood flow.*' In a prospective
RCT of 17 patients with abdominoplasty incisions managed

with conventional wound dressing or ciNPT, ICG angiogra-
phy revealed an earlier and stronger enhancement of perfu-
sion parameters with ciNPT, which coincided with higher
oxygen saturation on postoperative day 3.** Likewise,
Atkins et al reported a 100% increase in peristernal perfu-
sion in patients undergoing mammary artery harvesting
followed by ciNPT, compared with a 25.7% reduction in the
control group.*

The application of negative pressure has also been asso-
ciated with reduced oedema in multiple clinical settings, an
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TABLE 2

“Should be considered”

Incision risk factors considerations and recommendations for ciNPT with full-coverage dressings survey results

“Is recommended”

Consensus statements Yes

ciNPT ... for incision management of surgically closed 10 (90.9%)
wounds

ciNPT ... for management of nipple-areolar complex 11 (100%)
incisions

ciNPT ... for management of high-tension incisions 10 (90.9%)

ciNPT ... for management of repeated incisions and 11 (100%)
revision surgeries

ciNPT ... for management of incisions with extensive 10 (90.9%)
undermining

ciNPT ... for management of incisions with 10 (90.9%)
traumatised soft tissue

ciNPT ... for management of incisions with oedema 10 (90.9%)

ciNPT ... for management of incisions resulting from 10 (90.9%)
an emergency procedure

ciNPT ... for management of incisions resulting from 10 (90.9%)
procedures with a prolonged operation time

ciNPT ... for management of incisions undergoing pre- 10 (90.9%)
surgical radiation

ciNPT ... for management of incisions resulting from 10 (90.9%)
postbariatric abdominoplasty

ciNPT ... for management of incisions resulting from 10 (90.9%)
breast reconstruction

ciNPT ... for management of incisions resulting from 11 (100%)
large soft tissue defects

ciNPT ... for management of incisions with soilage risk 10 (90.9%)

ciNPT ... for management of incisions with 10 (90.9%)
compromised perfusion

ciNPT ... for management of incisions with >1 incision 8 (72.7%)
risk factors

ciNPT ... for management of incisions with >2 incision 10 (90.9%)
risk factors

ciNPT ... for management of incisions with >3 incision 10 (90.9%)

risk factors

No Consensus  Yes No Consensus
1(9.1%)  Yes 6 (54.6%) 5(45.4%) No
0 (0%) Yes 6(54.6%) 5(45.4%) No
1(9.1%) Yes 11 (100%) 0 (0%) Yes
0 (0%) Yes 10 (90.9%) 1(9.1%)  Yes
1(9.1%) Yes 10 (90.9%) 1(9.1%) Yes
1(9.1%)  Yes 9(81.8%) 2(18.2%) Yes
1(9.1%)  Yes 11 (100%)  0(0%) Yes
1(9.1%)  Yes 7(63.6%) 4(36.4%) No
1(9.1%) Yes 6(54.6%) 5(45.4%) No
1(9.1%)  Yes 10 (90.9%) 1(9.1%)  Yes
1(9.1%)  Yes 11 (100%) 0 (0%) Yes
1(9.1%)  Yes 8(72.7%) 3(27.3%) No
0 (0%) Yes 7(63.6%) 4(36.4%) No
1(9.1%)  Yes 9(81.8%) 2(18.2%) Yes
1(9.1%) Yes 11 (100%) 0 (0%) Yes
3(27.3%) No 8(72.7%) 3(27.3%) No
1(9.1%)  Yes 10 (90.9%) 1(9.1%)  Yes
1(9.1%)  Yes 11 (100%) 0 (0%) Yes

Abbreviation: ciNPT, closed incision negative pressure therapy with full-coverage dressings.

observation that was affirmed by the panel.*>***® Although
the mechanism of oedema reduction has been debated, pre-
clinical studies suggest that restoring impaired lymphatic
clearance may reduce fluid retention.*”*® In a study of
24 patients undergoing inguinal lymphadenectomy for can-
cer, Tauber et al reported that patients managed with 7 days
of ciNPT revealed significantly lower rates of lymphoceles,
lymphorrhea, and lymphedema compared with control-
treated patients.*” Further high-quality human studies are
required to validate the hypothesised mechanism in the
clinical setting.

Breast surgeries, especially in the case of post-
mastectomy reconstruction, often exhibit two or
more of these incision risk factors. Mastectomy may
be followed by radiation, which can pose a risk
to wound healing.’® Additionally, repeated incisions
may be necessary for delayed or staged reconstruc-
tion. For elective breast procedures, breast weight
and natural skin folds can place tension across the
incision. Undermining of the surrounding tissue may
also be employed to reduce tension and shape the
breast. Application of ciNPT with full-coverage
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FIGURE 1 Front view of patient sitting upright with ciNPT
and full-coverage foam dressings on postoperative Day 7 after
breast reduction surgery. ciNPT, closed incision negative pressure
therapy

FIGURE 2

Application of ciNPT full-coverage dressing over
incisions resulting from abdominoplasty. A, A seal is created over
the incisions and surrounding area. B, Incision appearance after
7 days of ciNPT. ciNPT, closed incision negative pressure therapy

dressings can provide external structural support of
the breasts, as seen in Figure 1.

The use of ciNPT full-coverage dressings is not limited
to any area of the body, and surgeons may find it practical
to apply ciNPT over any surgical site that could benefit from
increased coverage, such as areas with multiple incisions or
incision junctions (eg, abdominoplasties, Figure 2), incisions
with high lateral tension (eg, medial sternal incisions,
Figure 3), or peri-incisional tissue at risk of exposure to con-
tamination (eg, groin incisions).

3.4 | Consensus statement 4

ciNPT with full-coverage dressings should be considered for
the management of surgically closed wounds in general,

FIGURE 3 Application of ciNPT full-coverage dressing over a
sternal incision resulting from cardiothoracic surgery. A, Dressing
placement in the operating room. B, Incision appearance after

7 days of ciNPT. ciNPT, closed incision negative pressure therapy

FIGURE 4 Nipple appearance upon removal of ciNPT full-
coverage dressings on postoperative Day 7 shows signs of healthy
perfusion and some epithelialization of the incision involving the
nipple-areolar complex. ciNPT, closed incision negative pressure
therapy

and specifically those with the following incision risk fac-
tors: (1) involve the NAC, (2) result from an emergency pro-
cedure, (3) result from procedures with a prolonged
operation time, (4) result from breast reconstruction, or
(5) involve closure of large soft tissue defects (Table 2).

These incision types may be inherently vulnerable
to postoperative complications, yet only stand to bene-
fit from ciNPT if other risk factors are present. For
example, breast reconstruction may be relatively low-
risk (eg, following prophylactic mastectomy), yet
should be paid special consideration for other contrib-
uting SSC risk factors.

Nipple-sparing mastectomies are often preferred when
possible to optimise aesthetic outcome and patient
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TABLE 3

Consensus statements

An appropriate ciNPT pressure setting is —75 mmHg
An appropriate ciNPT pressure setting is —100 mmHg
An appropriate ciNPT pressure setting is —125 mmHg
An appropriate ciNPT pressure setting is —150 mmHg
An appropriate ciNPT pressure setting is —175 mmHg

P WiLEYy-L =

Pressure settings for ciNPT with full-coverage dressings survey results

Yes No Consensus
2 (18.2%) 9 (81.8%) No
5 (45.4%) 6 (54.6%) No

11 (100%) 0 (0%) Yes
1(9.1%) 10 (90.9%) No
1(9.1%) 10 (90.9%) No

Abbreviation: ciNPT, closed incision negative pressure therapy with full-coverage dressings.

satisfaction. Although periareolar incisions have a well-
documented risk of nipple necrosis, this incision is gener-
ally elected because it facilitates dissection of the inner
quadrants and provides a more easily hidden scar in the
absence of complications.>> Full-coverage ciNPT dressings
are available in variable sizes to allow the selection of
dressing large enough to be able to cover incisions along
the outside and centre of the breast, including the NAC
(Figure 4). ciNPT has been safely applied in nipple-sparing
mastectomies with no report of adverse effects.”’>>

3.5 | Consensus statement 5
An appropriate pressure setting for ciNPT with full-
coverage dressings is —125 mmHg (Table 3).

Commercial ciNPT units available for single-use, outpa-
tient setting (3M Prevena 125 and Prevena Plus 125 Therapy
Units; 3M Company) are designed to provide —125 mmHg
for up to 7 days. Standard and full-coverage ciNPT dressings
are also compatible with units capable of applying pressures
ranging from —50 to —200 mmHg. According to the manu-
facturer's instructions, ciNPT should be applied at
—125 mmHg, the setting that was also recommended by
the panel. This pressure setting is based upon earlier pre-
clinical and human studies conducted on the effect of nega-
tive pressure delivered by conventional negative pressure
wound therapy systems. In the earliest publication on nega-
tive pressure wound therapy, Morykwas et al studied the
effect of negative pressure with foam dressings on tissue
perfusion in a swine model, observing a 4-fold increase in
blood flow at —125 mmHg.>* Timmers et al investigated the
impact of negative pressure ranging from —25 to
—500 mmHg applied with foam dressings on cutaneous
blood flow in healthy forearm intact skin.>> Non-invasive
laser Doppler probes detected significant increases in cuta-
neous blood flow with polyurethane foam dressings apply-
ing up to —300 mmHg, but this effect was limited by each
increase of —100 mmHg correlating with higher pain
scores. ciNPT at —125 mmHg is the most commonly stud-
ied pressure setting, and it has been shown to be effective
and safe in multiple wound types.

3.6 | Consensus statement 6
An appropriate number of therapy days for ciNPT with
full-coverage dressings, with dressing changes at least
once per week, are 7 to 14 days (Table 4).

In most cases, signs of healing can be observed after a
single application of ciNPT. The panel members unani-
mously agreed that 7 to 10 days of ciNPT was an appro-
priate duration of therapy with dressing changes
occurring at least every 7 days. Ten to 14 days may also
be appropriate to obtain benefit from ciNPT. However, in
the case that additional support of the surgical site is
needed, ciNPT may be reapplied as necessary.

3.7 | Consensus statement 7
ciNPT can be applied concurrently or in the absence of
surgical drains (Table 5).

The intraoperative placement of surgical drains may be
necessary to prevent fluid accumulation at the surgical site,
preventing the formation of hematomas, lymphoceles, or
seromas. Although necessary, a surgical drain can indepen-
dently increase the risk of infection in breast surgeries.”
The panel confirmed that ciNPT can be safely and effec-
tively used concomitant to drain placement (Figure 5), or in
the absence of drains.

Studies have reported reduced drain output or shorter
time-to-drain removal when ciNPT was utilised compared
with control therapies for incision management of
abdominoplasties,”” sternal incisions,”® hernioplasties,>
trauma incisions,”® and breast reconstructions.”® High-
drain output associated with breast procedures has been
linked to the increased likelihood of seroma formation,
indicating that reducing drainage may be a key target for
reducing SSCs.®"® Furthermore, several studies have
shown that incisions managed with ciNPT, in comparison
to standard care, exhibited a lower incidence or volume of
hematoma after breast reconstruction,” arthroplasty,®®
hemiarthroplasty,®® and trauma surgery.®® These findings
do not suggest that ciNPT can be used as a replacement for
drains. Physicians should make independent assessments
of the need for drain placement based on exudate volume.
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TABLE 4

Consensus statements

An appropriate number of therapy days for ciNPT is 2-7 days
An appropriate number of therapy days for ciNPT is 7-10 days
An appropriate number of therapy days for ciNPT is 10-14 days
An appropriate number of therapy days for ciNPT is 14-21 days
An appropriate number of therapy days for ciNPT is >21 days

There is no appropriate maximum duration of ciNPT

Therapy duration for ciNPT with full-coverage dressings survey results

Abbreviation: ciNPT, closed incision negative pressure therapy with full-coverage dressings.

TABLE 5

Consensus statements

ciNPT can be applied concurrently with the placement of a
surgical drain

ciNPT can be applied in the absence of a surgical drain
ciNPT can be applied over incisions closed with sutures
ciNPT can be applied over incisions closed with staples

ciNPT can be applied over incisions closed with surgical
adhesives

Protecting the surrounding skin with barrier film (eg, skin
protectant) should be considered with ciNPT

Protecting the surrounding skin with barrier film (eg, skin
protectant) is recommended with ciNPT

Techniques for ciNPT with full-coverage dressings survey results

Yes No Consensus
8 (72.7%) 3(27.3%) No
11 (100%) 0 (0%) Yes
10 (90.9%) 1(9.1%) Yes
4 (36.4%) 7 (63.6%) No
2(18.2%) 9 (81.8%) No
6 (54.6%) 5(45.4%) No
Yes No Consensus
11 (100%) 0 (0%) Yes
11 (100%) 0 (0%) Yes
11 (100%) 0 (0%) Yes
11 (100%) 0 (0%) Yes
7 (63.6%) 4 (36.4%) No
11 (100%) 0 (0%) Yes
8 (72.7%) 3(27.3%) No

Abbreviation: ciNPT, closed incision negative pressure therapy with full-coverage dressings.

3.8 | Consensus statement 8
ciNPT can be applied over incisions closed with sutures
or staples.

ciNPT should only be applied over clean, com-
pletely closed incisions without obstructions over the
incision edges. The panel unanimously agreed that
primary closure with sutures and staples are compati-
ble with ciNPT.

3.9 | Consensus statement 9

Protecting the surrounding skin with a barrier film (eg,
skin protectant) should be considered when using ciNPT
with full-coverage dressings.

The adhesive drape that is used to secure ciNPT
dressings may apply tension to the skin, especially on
patients with heavy breasts or fragile skin. In such
cases, the panel advised consideration of a skin barrier
film, which should be applied around surgical site
edges near dressing borders, to avoid tears or other
irritations. ciNPT dressing kits include transparent

tape that can be used to windowpane the edges of the
breast (Figure 6).

When incisions are too long to cover completely with
the ciNPT dressing, these areas should be protected by
occlusive film or tape before dressing placement
(Figure 7). This protects the incision from coming into
direct contact with the adhesive drape, while also aiding
the creation of a seal.

3.10 | Consensus statement 10
ciNPT with full-coverage dressings should not be used for
incision management in patients who are allergic or
hypersensitive to acrylic adhesives or silver.

The interface layer of ciNPT dressing may contain
silver to reduce bacterial colonisation into the dressing.
Acrylic adhesives are present in the clear drape that
is used to create the vacuum seal. The panel unani-
mously agreed that if patients have a known allergy or
hypersensitivity to these substances, or begin to exhibit
symptoms of an allergic reaction, use of ciNPT dress-
ings with acrylic adhesives or silver should be avoided.
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FIGURE 5
full-coverage dressings. ciNPT, closed incision negative pressure
therapy

Lateral view of patient with drains and ciNPT with

311 | Challenges with implementation
As research demonstrating the utility of ciNPT has con-
tinued to expand, meta-analyses have identified signifi-
cant benefits of ciNPT in abdominal, thoracic, groin,
and lower extremity incisions.'*®”%® Despite this, one
primary concern identified by the panel was the per-
ception that ciNPT induces compression. Once nega-
tive pressure has been applied, the foam dressings
exhibit a collapsed appearance, which may suggest to
some clinicians that the device inhibits blood flow to
the surgical site. However, both preclinical and clinical
studies have shown increased blood flow in peri-
incisional tissues during the application of negative
pressure.*>** The addition of high-quality clinical stud-
ies examining tissue perfusion during ciNPT would
reassure clinicians concerned about blood flow and
elucidate the underlying mechanisms of therapy.

The panel also discussed the premature removal of
dressings to check incision appearance before 5 to 7 days of
therapy. Any action that breaks the vacuum seal and dis-
rupts the sterile environment creates an opportunity for
contamination, possibly undermining the benefit of ciNPT.
This can be especially common with nipple-sparing mastec-
tomies and incisions involving the NAC, as visual assess-
ment of the NAC are often used as an indicator of incision
health. The growing number of studies demonstrating the
safe and effective use of ciNPT may reassure cautious clini-
cians that NAC perfusion is not compromised under ciNPT
and can benefit from application.’* If the preoperative
concern for compromised blood flow is high, extra vigilance

FIGURE 6 Use of transparent tape to windowpane around the
breast with an inframammary incision before application of ciNPT.
ciNPT, closed incision negative pressure therapy

FIGURE 7
maintain a seal

Use of protective strips to cover incision edges and

can be undertaken to evaluate and address adequate blood
flow intraoperatively.®

4 | DISCUSSION

The recommendations presented in these guidelines aug-
ment previous consensus on the use of ciNPT with reticu-
lated open-cell polyurethane foam dressings to inform
the appropriate use of ciNPT with novel, full-coverage
dressings. These new dressings apply the benefits of nega-
tive pressure to both the incision and the surrounding tis-
sue, supporting surgical sites that are at an elevated risk
of complication. The panel identified multiple patient
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and incision risk factors that warrant consideration or
recommendation of ciNPT. Notably, the panel rec-
ommended ciNPT with full-coverage dressings when two
or greater risk factors for SSC are present. In addition to
these recommendations, conditions for when CciNPT
should not be applied were also discussed: ciNPT cannot
be used as treatment for open or dehisced incisions, nor
should it be used as a replacement for incision and drain-
age of cutaneous abscesses.

The panellists highlighted potential clinical studies
and endpoints that would advance the understanding of
the effects and underlying mechanisms of ciNPT. There
was significant interest in further studying tissue perfu-
sion under ciNPT full-coverage dressings, especially after
nipple-sparing mastectomy, collecting blood flow mea-
surements before and after ciNPT. Further evidence is
also needed to clarify how ciNPT affects the mechanisms
of fluid retention and clearance.

For highly visible incisions, or those resulting from cos-
metic procedures, scar appearance is also an important out-
come. Improved scar appearance has been observed in
incisions managed with ciNPT versus control dressings for
abdominal flap donor sites,” abdominoplasty,”" and breast
surgery in high-risk patients.>* A recent systematic review
identified a moderate level of evidence supporting the use
of ciNPT to improve scarring characteristics.”> The panel
indicated a need for evidence that ciNPT benefits scar aes-
thetics in additional incision types and normal or low-risk
patient populations.

The limitations of these recommendations include
the inherent bias in panel member selection, the rela-
tively small number of panel members, and potential
peer-to-peer influence on opinion. To address these limi-
tations, there was a strong effort to create and adhere to a
consensus-building protocol, based on the Delphi
method, to allow for the free expression of opinions,
facilitate exchange of ideas, and gather anonymous, con-
trolled input for reaching final consensus. Requiring
>80% agreement among voting panel members for con-
sensus enabled convergence on areas of shared confi-
dence, avoiding areas of uncertain or experimental use of
ciNPT.

These consensus guidelines present a practical
framework for the application of ciNPT with novel,
full-coverage dressings, particularly in the context of
plastic and breast surgeries. The novel dressing design
allows for the evolution of ciNPT to deliver negative
pressure not only to the incision, but to the surround-
ing soft tissues, thus broadening the area of effect.
These new recommendations take this feature into
consideration and build upon the ciNPT guidelines
published in 2017.>* Future studies of ciNPT should

focus on overcoming barriers to implementation and
identifying benefits of use.
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