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Readmission rates—a metric that now has implications for both
quality and cost—is now the standard for hospitals, clinicians, and
policy makers." The reason readmission rates became a quality
standard was due to section 501(c) of the Deficit Reduction Act of
2005, which resulted in the Inpatient Prospective Payment System
(IPPS). Hospital-Acquired Conditions (HAC) are included in (IPPS)
and consist of 14 categories. Four out of the 14 categories are
related to surgical site infection. In 2015, section 308 of the Patient
Protection and Affordable Care Act established the Hospital-
Acquired Condition Program to provide an incentive for hospitals
to reduce HAC.?

Surgical site infections (SSIs) are classified as being either incisional
or organ/space. Incisional is sub-classified as superficial or deep.
Superficial incisional site infection is an infection that occurs in the
first 30 days after the operation and the infection involves only
skin or subcutaneous tissue of the incision and at least one of the
following: (a) purulent drainage, (b) organisms isolated, (c) one

of the signs and symptoms of infection, (d) diagnosis of infection
by the surgeon.? Surgical wound refers to a wound created when
an incision is made by a scalpel and then closed in the operating
room by various methods, and resulting in close approximation to
the skin edges. It is common practice to cover such wounds with
dressings. The dressing may act as a physical barrier to protect the
wound from contamination until the wound becomes impermeable
to microorganisms.* SSI risk depends upon a number of patient
factors including preexisting medical conditions, amount and



type of resident skin bacteria, perioperative glucose
levels, core body temperature fluctuations, and
preoperative, intraoperative and postoperative care.
Therefore, it is difficult to predict which wounds will
become infected.®

In addition to the above-listed modalities, several
studies have shown optimized post-surgical outcomes
with the use of negative pressure therapy over

closed incision (ciNPWT) compared to conventional
wound dressings”' by (1) acting as a barrier to
external contamination, (2) holding the incision edges
together, thus decreasing wound dehiscent forces,

(3) removing fluids and infectious material from the
incision site and (4) improving the properties of the
surgical wound.

Barrier to External Contamination

The primary source of infection for most surgical

site infections is the patient’s endogenous
microorganisms.'> '® Patients with history of diabetes
mellitus, chronic obstructive pulmonary disease,
long-term steroid usage, and repeat hospitalizations
tend to be more heavily colonized with bacteria.
Providing a protective barrier helps to reduce the
external bioburden to the surgical wound.” Closed
incision negative pressure wound therapy (CiNPWT)
uses a clear barrier drape with adhesive which
provides a barrier to external sources of infection.

To test efficacy of the barrier drape, an in vitro

viral penetration test (VPT)"” was used. VPT uses

a suspension of virus bacteriophage phiX174 to
determine if the bacteriophage can penetrate across
the proposed barrier. The VPT is the industry standard
for testing of the barrier properties of surgical gowns
and drapes.

Removal of Fluid

When a surgical wound is closed, there is a resultant
area of dead space. This dead space is filled with
fluid which is called a seroma. Pachowsky M, et al.,
in a small RCT of hip arthroplasty patients, showed

a significant reduction of seromas in the surgical
wound in patients treated with ciNPWT compared
to standard dressings. Ultrasound was taken before
surgery and then at 5 and 10 days postop. The study
found a reduction of seroma volume in closed incision
negative pressure dressings versus standard of care.
Stannard JP,° et al. showed a reduction of drainage
in patients following high-energy trauma when

CiNPWT was used compared to standard dressings.
Kilpadi DV,?° et al. used a porcine animal model which
created a surgical dead space. The wounds were
closed and standard dressings versus closed negative
pressure dressings were used. After four days of
therapy, there was a 63% reduction of hematoma/
seroma in closed incision negative pressure therapy.
Their conclusion was closed incision negative pressure
therapy significantly decreased hematoma/seroma
levels, although it should be noted that not all incision
management systems are indicated for hematomoa/
seroma management.

Impact on Incision Healing

Wound healing has three phases: inflammation,
proliferation and remodeling. It is now known that
microRNAs play a role in gene expression and wound
healing.?? D.V. Kilpadi et al showed in a comparative
porcine model that, after 5 days of closed incision
negative pressure wound therapy compared to
standard of care dressings, the resulting ciNPWT
incisions had significantly improved mechanical
properties (strain energy density, peak strain) and

a narrower scar/healed area in the deep dermis on
day 40 compared to standard of care incisions. These
results were associated with a decreased expression
of genes such as those associated with inflammation,
hypoxia and scarring.?

Summary

Surgical site infection is a multifactorial event that

has significant impact on the patient, the hospital, the
national economy and the world economy.?* There are
many modalities that have been found to be effective
in decreasing the rate of surgical site infections. Closed
incision negative pressure wound therapy (ciNPWT)
Negative pressure therapy over closed incision has
been found by several authors to improve post-
surgical outcomes compared to standard dressings, by
providing biomechanical properties that can increase
the facilitate incision closure, remove incision fluid and
cover and protect the incision.® 20 19.21.17
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