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As surgery has advanced from simply
removing the effects of ailments to addressing
the cause of morbidity, incisions grew in
length and complexity. While minimally
invasive and robotic-assisted surgeries have
reversed this trend, the increasingly complex
physiology of patients who are older, more
immunosuppressed, and have an increasing
number of wound impairing risk factors has
made the goal of optimizing the healing of
surgical incisions paramount in the care of
these patients.

Incisional wound healing is influenced by

a number of factors. The complexity and
anatomic location of surgery both have an
impact on wound healing, with increasing risk
determined by factors including tissue trauma,
contamination, motion at the surgical site,

and wound closure tension.! Cardiothoracic,
abdominal, and lower extremity vascular
orthopedic incisions are at the highest risk

for complications.? Patient risk factors and
comorbidities also present risk for impaired
surgical site healing. A typical high-risk incision
for healing compromise is seen in Figure 1.
Local and systemic factors that may impair
post-operative incision healing are summarized
in Table 1.

Specific complications of surgical incisions are
listed in Table 2 along with their presumptive
etiologic factors. In addition to preoperative
patient selection, screening, and optimization,
there are intraoperative and postoperative
maneuvers to optimize healing and minimize
complications.

INTRAOPERATIVE MANEUVERS TO OPTIMIZE
INCISION HEALING

The intraoperative phase is the period of time
from when the patient arrives on the operating
table to when the wound is closed.? There are

Figure 1. Dehiscence of total knee arthroplasty in a diabetic patient
treated with a muscle flap; photo courtesy of Subhas Gupta, MD

Local Factors

Systemic Factors

* Reduced local perfusion
o previous trauma or incisions,
within zone of injury

« Contaminated or dirty wound
o preoperative site infection
o localized cellulitis

« Duration greater than 2 hours

« Presence of foreign body

 Exposed avascular structures
o tendons without paratenon
o denuded bone

* Motion of incision site

« History of radiation therapy

to site

* High tension closure

+ Reduced systemic perfusion

o chronic obstructive
pulmonary disease

ovascular disorders including
peripheral vascular disease

o hypertension or hypotension
o coagulopathy, smoking

* Immunocompromised state

o Diabetes

o autoimmune disease (such
as rheumatoid arthritis or
lupus)

o cancer

o chemotherapeutic agents
o medications that suppress
the immune system

* Malnutrition

* Bleeding diathesis
* Diabetes

* Preoperative sepsis
* Functional status

o generalized debility or
immobility predisposing the
patient to skin breakdown

Table 1. Classification of factors that impair surgical incision

healing; developed by Gupta et al.

Category Complication Etiology
Fluid * Hematoma * Failure of hemostasis
Accumulation  Seroma « Bleeding diathesis
* Persistent
inflammation
* Presence of foreign
body
Mechanical - Dehiscence + Systemic factors
« Hernia * Anatomic and techni-
cal factors
Infection « Surgical site * Local and systemic
infection G ES

Table 2. Complications of surgical incisions; developed by Gupta
etal.

local and systemic factors to optimize along
with operating theater environmental factors.
There are many factors from Table 1 that
cannot be optimized, but an evidence-based
approach to address as many as possible is
the ideal strategy to enhance surgical incision
healing.

SYSTEMIC FACTORS

MRSA and Perioperative Antibiotics

First, it is important to screen for a history of
methicillin-resistant Staphylococcus aureus
(MRSA), as patients who carry this are more
likely to develop S. aureus surgical site
infections (SSIs).“ If the patient is positive for
MRSA, apply mupirocin intranasally twice
daily and bathe in chlorohexidine-gluconate
(CHQG) daily for up to 5 days immediately before
the operation.>® Additionally, administering

a single dose of vancomycin, 15 mg/kg up to

a maximum of 2 g/dose, 120 minutes before
the procedure may be beneficial for MRSA
carriers.>” For all patients, however, regardless
of the MRSA screening results, administer
cefazolin or cefuroxime as prophylaxis 60
minutes prior to the surgical incision, with a
redosing plan for procedures lasting 4 hours or
longer.® In addition, discontinue prophylactic
antibiotics within 24 hours of the completion
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of surgery as postoperative continuation of
antibiotics has neither benefit nor harm in
reducing SSI rates when compared to a single
dose of antibiotic prophylaxis.®™

PHYSIOLOGIC OPTIMIZATION

Once the procedure has begun, special
attention should be paid to maintaining
normothermia, glycemic control, and
enhancing oxygenation throughout the
procedure. \Warming blankets can be used as
an active measure in maintaining intraoperative
normothermia. During surgery, glycemic
control should also be implemented, targeting
glucose levels to be less than 200 mg/dL

since elevated hemoglobin A1C levels are
associated with higher risk of SSls.""? Enhanced
perioperative oxygenation also lowers the
prevalence of SSls as well.”

LOCAL FACTORS

Prepping the surgical site should be done
comprehensively and with organization.
Chlorhexidine with or without isopropyl alcohol
has been shown to achieve enhanced skin
antisepsis compared to other preparations.™
Careful debridement of all non-viable tissue

is another best practice to reduce incisional
healing challenges.

Once the surgical procedure is complete, but
before closing any layer of the incision, the
wound should be irrigated with a physiologic
solution and/or an antiseptic solution such

as PVP-lodine or chlorhexidine. Diluted
chlorhexidine 0.05% has been demonstrated
to work on contact without needing the wound
to dry."” When closing the superficial layers

of the incision, consider using antimicrobial
sutures, especially in contaminated cases. In
addition, the use of silver dressings to seal the
incision from exogenous contaminants reduces
bacterial infection and bioburden.™ Skin glues
provide a strong antimicrobial barrier to the
incision site, but allergic reactions are not
uncommon.”

ENVIRONMENTAL FACTORS

Hygiene of the operating team's hands plays
an undeniable role in ensuring the safety of
the patients. S. aureus can survive on hands
for at least 150 minutes. Therefore, it is crucial
for the staff to wash their hands throughout
the day to minimize the risk of infection.

The most effective method is using 60-80%
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ethanol to scrub the hands, as it is found to be
effective within 30 seconds without harming,
dehydrating, or causing irritation of the skin."™
Once the hands are disinfected, double gloving
of the staff with indicator system and changing
outer gloves every 60 mins is shown to help
identify perforations in the timeliest manner,
preventing blood-borne infections. In fact,

the risk of contamination from blood is 13
times higher when single gloving compared to
double gloving."” Furthermore, research shows
that double gloving with an indicator system
provides even better protection.’

Once the preparation of the patient and staff

is finished and the procedure is ready to

begin, operating room (OR) traffic, identified
by the number of door openings during

the procedure, must be limited as much as
possible. Opening the door too many times or
keeping the door open for too long overwhelms
the positive laminar flow systems that are
designed to prevent potentially contaminated
air from flowing in. Furthermore, the number
of people in the OR, linked to the number of
door openings, is known to be one of the most
important factors related to the bacterial count
in the OR. Therefore, OR traffic is a safety
concern, as it compromises OR sterility and
potentially increases infection rates.”

POSTOPERATIVE MANEUVERS TO OPTIMIZE
INCISION HEALING

In the immediate postoperative period,
protection against bacterial invasion is a

key measure in optimizing healing.?? The

most recent Centers for Disease Control and
Prevention (CDC) guidelines (2017), regarding
preventing surgical site infections, reaffirm the
recommendation that primarily closed incisions
should be covered with a sterile dressing

for 24-48 hours postoperatively. Common
postoperative dressings for surgical incisions
include non-adherent dressings with non-
woven adhesive tape and antibacterial gauze
dressings. If the dressing must be changed
prior to 48 hours, the dressing should be
changed using sterile-technique.?

Although there is general consensus among
wound care clinicians regarding occlusive
sterile dressing application post-operatively,
there is insufficient data in the literature
supporting the use of one dressing over
another.?>% There are a multitude of published

studies aimed at evaluating standard post-
operative dressings but most are small-scale,
and may be rife with other methodological
limitations including possible confounding
factors.?* Wound dressings may be selected
for the postoperative period in the context of
managing wound exudate, patient experience,
wound location, and/or patient risk factors for
complicated wound healing and infection.

EXUDATE MANAGEMENT

Exudate management is a key principle in
evidence-based wound care. Excessive or
insufficient exudate may cause delayed wound
healing.? The wound care clinician must utilize
a dressing that has the appropriate exudate
absorption capacity and the dressing must

be absorptive enough to manage the amount
of wound exudate and also accommodate a
reasonable dressing change frequency. This is
also extremely important in the postoperative
period to reduce the number of sterile dressing
changes done in the first 48 hours and/or prior
to epithelial bridging.

There are multiple standard dressing options
that provide exudate management and
decrease the chance of bacterial compromise
by acting as a physical barrier. Alginates and
hydrocellular/hydrofiber dressings are most
appropriate for wounds with moderate to
high levels of exudate as they absorb drainage
and become a moist dressing that is in direct
contact with the wound bed. Bordered and
non-bordered foams also provide excellent
exudate management. Foam dressings are
versatile and may be used as a primary
dressing or in conjunction with an alginate,
hydrocellular, or hydrofiber dressing. Dry gauze
may also be utilized for exudate management
in wounds with small-to-moderate levels

of exudate. As dry gauze does not have the
same absorptive properties as the previously
mentioned alternatives, dry gauze must be
changed more frequently. Excessive exudate
may also cause periwound skin maceration, if
not managed appropriately. Barrier films may
be applied to periwound skin for protection
against moisture, especially if dressings are to
be changed less frequently.

PATIENT EXPERIENCE

Periwound skin breakdown represents a risk
factor for surgical site infection, due to local
inflammation and loss of skin integrity, and
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Figure 2. Surgical incision dressing selection considerations; developed by Gupta et al.

Figure 3. PREVENA™ Incision Management System placed over a high-risk incision; photo courtesy of Subhas Gupta, MD

a risk for patient dissatisfaction due to pain,
itching, and additional wounds. Periwound
skin breakdown in surgical incisions may occur
from moisture exposure (moisture-associated
skin damage), adhesive-related skin injury
from adhesive skin stripping or skin tears,
tension from high-adherent adhesives causing
blisters, or allergic or contact dermatitis from
adhesives. Changing dressings to a lower-
adherent adhesive, such as soft silicone,

or to a more absorbent dressing that locks
moisture away from skin (e.g. multilayer foam,
hydrofiber, alginate) may improve periwound
skin outcomes and improve patient tolerance
of the wound care dressing and wound care.?
Flexible post-operative foam dressings that
are soft-silicone and self-adhesive may offer

a greater range of motion while minimizing
periwound skin breakdown from tension

and moisture exposure, and improve pain
control with dressing changes over traditional
high-adhesive and less flexible post-operative
dressings.?*%

SILVER

Topical antimicrobials, such as silver, have
become increasingly used as an adjunct

to systemic antibiotics for prevention of
infection.?® Although the antimicrobial
properties of silver have been acknowledged
for centuries, several systematic reviews have
shown conflicting evidence on the antimicrobial
properties of silver in wound care dressings.
Davies et al attribute this to the varying
amount, type, content, and compound of silver
in dressings on the market.?®

A systematic review by the CDC found that
there are uncertain trade-offs when applying
antimicrobial dressings to primarily closed
surgical incisions for the prevention of SSI. The
CDC has not made a current recommendation
on antimicrobial dressings applied to primarily
closed incisions for prevention of SSI.2 Further
research is needed to recommend use.

NPWT

Postoperative negative-pressure wound therapy
(PNPWT), either standard or simple, single-use
battery-powered NPWT devices, may decrease
risk for wound dehiscence, hematoma, and
seroma.”® When compared to standard post-
operative dressings, pPNPWT may improve
wound healing in heavily draining wounds,
wounds with significant soft tissue damage,
and wounds closed under tension.* Scalise
and colleagues found that pNPWT may be of
particular benefit in preventing post-surgical
wound complications, including surgical site
infection and wound dehiscence, in high-risk
surgical oncology patients, and in abdominal
surgeries in obese and morbidly obese
patients.®® The World Health Organization
(WHO) 2016 guidelines recommend the use

of pNPWT on primarily closed incisions at risk
for comprised wound healing to prevent SSI. It
should be noted that pNPWT may not be the
most appropriate surgical dressing for those
with limited access to resources.” Figure 3 is an
example of pNPWT placement over a high-risk
breast reconstruction incision.

CONCLUSION

The evidence strongly suggests that the
techniques discussed above are effective

in reducing the incidence of SSIs. It is even
possible that a synergistic effect occurs when
these multiple interventions are combined;
however, compliance and implementation
remain a challenge. Adherence with the bundles
may be a key to success in reducing SSls, but
there is great difficulty in auditing compliance
with the total bundle as well as compliance
with each of the individual components.*

Consideration for the rising costs of healthcare,
institutional wound care formulary, the multiple
factors influencing wound healing, and the
risks for delayed or complex wound healing in
patients, guide dressing selection for post-
operative wound care. Providers are supported
by a general knowledge of risks to incision
healing and the potential use and benefits of
various post-operative incisional dressings.
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