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ABSTRACT

Surgical Site Infections (SSIs) remain one of the most prevalent and burdensome
healthcare-associated infections (HAIs), contributing significantly to patient
morbidity, mortality, and escalating healthcare expenditures. Perioperative and
post-anesthesia care nurses occupy a critical frontline position in disrupting the
chain of infection across the surgical trajectory. This paper explores the multi-
dimensional role of the nurse in preventing SSIs, examining evidence-based
interventions spanning the preoperative, intraoperative, and postoperative
phases. Key areas of focus include patient optimization, adherence to aseptic
technique, antimicrobial stewardship, environmental hygiene, temperature and
glycemic control, and postoperative wound surveillance. Furthermore, this paper
analyzes systemic barriers to infection control and highlights the leadership role of
advanced practice nurses in fostering a culture of safety.

KEYWORDS

* Surgical Site Infection (SSI) ® Perioperative Nursing ¢ Infection Control * Aseptic
Technique * Evidence-Based Practice ¢ Patient Safety

INTRODUCTION healthcare-associated infections (Bratzler et
al., 2013). Beyond the profound physical and
psychological toll on patients—manifested
through  delayed  healing,  prolonged
hospitalization, chronic pain, and potential
sepsis—SSls  impose staggering financial
burdens on healthcare systems globally (Badia
et al., 2017).

Surgical Site Infections (SSIs) represent a major
global challenge in contemporary healthcare.
Defined as infections related to an operative
procedure that occur at or near the surgical
incision within 30 days of the procedure (or up
to 90 days if prosthetic material is implanted),
SSIs account for approximately 20% of all
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Within the multidisciplinary surgical team,
the registered nurse (RN) —spanning the roles
of pre-assessment coordinator, intraoperative
circulator, scrub nurse, and post-anesthesia
care unit (PACU) clinician—is uniquely
positioned to mitigate infection risks. Nurses
act as the primary patient advocates and
vigilant gatekeepers of sterility. By executing
evidence-based  guidelines, = monitoring
physiological parameters, and enforcing
strict adherence to aseptic principles, nurses
directly influence patient outcomes. This
paper provides an exhaustive review of the
nursing role in preventing SSIs, structuring
interventions chronologically across the
perioperative continuum and highlighting
systemic strategies for clinical excellence.

THE PREOPERATIVE PHASE: RISK
MITIGATIONAND PATIENTOPTIMIZATION

The prevention of SSIs begins long before the
patient enters the operating suite. Preoperative
nursing care focuses heavily on comprehensive
risk assessment, patient education, and
physiological optimization to prime the host's
immune response against potential bacterial
invasion.

1. Risk Assessment and Pre-Admission
Education

Nurses conduct thorough preoperative
assessments to identify modifiable and non-
modifiable risk factors for SSIs. Key modifiable
risk factors include smoking, malnutrition,
obesity, poorly controlled diabetes mellitus,
and pre-existing remote-site infections
(Berghans et al.,, 2016). Through structured
education, nurses empower patients to actively
participate in their care. For instance, smoking
cessation counseling initiated at least 30 days
prior to surgery significantly decreases wound
healing complications and tissue hypoxia
by restoring adequate carbon monoxide and
oxygen levels in the bloodstream.

2. Preoperative Skin Preparation and Hygiene

Bacterial colonization of the skin is the primary
endogenous source of SSIs. Nursing protocols
universally mandate preoperative bathing
with antiseptic agents, typically chlorhexidine
gluconate (CHG), toreduce microbial skinload.
Evidence suggests that patients who shower
with 4% CHG soap the night before and the
morning of surgery achieve significantly lower

skin bacterial counts than those using standard
soap (Edmiston et al., 2015).

Furthermore, hair removal, when strictly
necessary, must be performed on the day of
surgery using electric clippers rather than
razors. Razors cause microscopic epidermal
abrasions that serve as fertile breeding grounds
for bacterial proliferation, thereby increasing
SSI risk (Tanner et al., 2017).

3. Nutritional Optimization

Malnutrition = severely impairs collagen
synthesis, angiogenesis, and immune function,
predisposing patients to wound dehiscence and
infection. Perioperative nurses collaborate with
clinical dietitians to screen surgical candidates
using validated tools such as the Malnutrition
Universal Screening Tool (MUST). Correcting
protein-calorie deficits and supplementing
with immunonutrition (arginine, omega-3
fatty acids, and nucleotides) in high-risk
patients has been shown to enhance neutrophil
function and decrease postoperative infection
rates (Grek & Wischmeyer, 2018).

THE INTRAOPERATIVE
STERILITY, ENVIRONMENT,
PHYSIOLOGICAL CONTROL

The intraoperative environment is a high-
stakes arena where the circulating and scrub
nurses execute meticulous aseptic practices
to prevent exogenous contamination and
maintain internal homeostasis.

PHASE:
AND

1. Upholding Aseptic Technique and the
Sterile Field

The cornerstone of intraoperative nursing is
the uncompromising defense of the sterile
field. Scrub and circulating nurses are bound
by professional ethics and institutional
policy to practice the principles of surgical
conscience—an internal moral compass that
compels immediate reporting and correction of
any aseptic breaks, regardless of who commits
them.

Nurses rigorously monitor:

e Sterile Packaging and Indicators:
Inspecting all surgical instruments,
wrappers, and chemical indicators to
verify sterilization efficacy.

e Traffic Control: Minimizing operating
room (OR) door openings and personnel
movement to prevent turbulent air
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currents that can transport airborne

pathogens (such as Staphylococcus
aureus) onto the sterile field (Malkin et
al.,, 201:).

* Surgical Attire: Ensuring all OR personnel
wear appropriate personal protective
equipment (PPE), including surgical
masks covering the nose and mouth,
surgical caps containing all head hair,
and sterile gloves donned via closed-
gloving techniques.

2. Antimicrobial Prophylaxis Administration

The timing of prophylactic antibiotic
administration is critical. Circulating nurses
play a vital collaborative role with anesthesia
providers and surgeons to ensure that the
initial dose of intravenous antibiotics is infused
within 60 minutes prior to surgical incision (120
minutes for vancomycin or fluoroquinolones)
to achieve maximal bactericidal tissue levels
when the incision is made (Bratzler et al., 2013).
Moreover, intraoperative nurses monitor
the need for intraoperative redosing during
prolonged procedures (typically exceeding
two half-lives of the specific drug or in cases of
excessive blood loss).

3. Intraoperative Normothermia Maintenance

Unintended perioperative hypothermia (core
body temperature) triggers thermoregulatory
vasoconstriction, which reduces tissue oxygen
tension and impairs neutrophil oxidative
killing capacity. Furthermore, hypothermia
induces systemic stress responses and
coagulopathies. Intraoperative nurses actively
maintain normothermia by utilizing forced-
air warming blankets, warmed intravenous
fluids, and continuous core temperature
monitoring (Kurz et al., 1996). Maintaining
normothermia  throughout the surgical
trajectory is consistently linked to a dramatic
reduction in SSI incidence.

4. Glycemic Control

Hyperglycemia impairs leukocyte
phagocytosis, chemotaxis, and intracellular
bactericidal activity, creating an ideal
environment for bacterial proliferation.
Intraoperative and PACU nurses maintain
tight glycemic control, targeting blood
glucose levels between 140-180 mg/dL
for general surgical patients and avoiding
severe hypoglycemia. Continuous blood
glucose monitoring and standardized insulin

infusion protocols managed by nursing staff
significantly mitigate infectious complications,
particularly in cardiac and orthopedic cohorts
(Umpierrez et al., 2012).

THE POSTOPERATIVE PHASE: WOUND
SURVEILLANCE AND MANAGEMENT

Postoperative nursing care focuses on
supporting the patient’s recovery, maintaining
physiological stability, and providing vigilant
wound surveillance to detect early signs of
infection.

1. Aseptic Dressing Changes and Wound
Care

The surgical incision is initially protected by a
sterile dressing applied in the OR. According
to evidence-based guidelines, this primary
dressing is typically left intact for 24 to 48 hours
postoperatively, unless signs of bleeding, fluid
strike-through, or infection dictate otherwise
(Brummitt et al., 2020). When dressing changes
are required, nurses must strictly adhere to
aseptic technique (using sterile instruments or
non-touch techniques) to prevent introducing
nosocomial pathogens into the healing wound.

2. Early Clinical Detection and Surveillance

Post-anesthesia and inpatient nurses are often
the first to identify the subtle clinical indicators
of an emerging SSI. Routine wound assessment
must be  documented  systematically,
evaluating for:

¢ Erythema extending beyond the wound
margins

¢ Localized edema and induration
* Increasing localized pain or tenderness
¢ Purulent discharge or foul odor

e Systemic manifestations, such as
unexplained pyrexia (temperature) or
tachycardia

Timely recognition allows for prompt wound
cultures, initiation of targeted antimicrobial
therapy, and potential bedside suture removal
to facilitate drainage, thereby preventing
progression to severe sepsis or necrotizing
fasciitis.

3. Patient and Family Education for Discharge

As hospital stays shorten, patient-led
wound care at home has become standard.
Nurses bear the responsibility of delivering
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comprehensive, clear, and culturally sensitive
discharge education. Patients and their
caregivers must be instructed on:

* Hand hygiene practices before touching
the surgical site.

e Signs and symptoms of infection
that necessitate immediate provider
notification.

* Instructions regarding showering and
wound drying.

* Nutritional and hydration requirements
to support ongoing tissue healing.

SYSTEMIC CHALLENGES
ADVANCED NURSING LEADERSHIP

While evidence-based practices for SSI
prevention are well-documented, translating
these guidelines into consistent bedside
execution  presents ongoing  systemic
challenges.

AND

1. Barriers to Adherence

Common barriers to optimal infection control
include high nurse-to-patient ratios, time
constraints, communication breakdowns
within the multidisciplinary team, and "alert
fatigue" from electronic health record (EHR)
prompts. Additionally, organizational culture
plays a profound role; environments lacking
psychological safety may deter junior nurses
from speaking up when senior surgeons
breach sterile technique.

2. The Advanced Practice Nursing and
Leadership Role

Clinical Nurse Specialists (CNSs), Nurse
Practitioners (NPs), and Nurse Managers are
pivotal in overcoming these systemic hurdles.
Advanced practice nurses lead quality
improvement (QI) initiatives, such as the
implementation of Surgical Care Improvement
Project (SCIP) bundles, and conduct regular
audits of infection rates. Through simulation
training, root-cause analysis of sentinel events,
and mentorship, nursing leaders cultivate
a robust culture of safety where surgical
conscience is universally prioritized (Veenstra
et al., 2018).

CONCLUSION

Surgical Site Infections remain a formidable
challenge in modern healthcare, yet many are

preventable through rigorous, standardized
nursing interventions. From preoperative
risk assessment and skin preparation
to intraoperative sterility = maintenance,
temperature and glycemic control, and
meticulous postoperative surveillance, the
registered nurse serves as the linchpin of
infection prevention. By combining advanced
clinical competence with surgical conscience
and proactive leadership, perioperative and
bedside nurses significantly reduce patient
morbidity, enhance clinical outcomes, and
uphold the highest standards of safety across
the surgical continuum.

REFERENCES

1. Badia, J. M., Casey, A. L., Petrosillo, N,
Hudson, P. M., Mitchell, S. A., & Crosby,
C. (2017). Impact of surgical site infection
on healthcare costs and patient outcomes:
A systematic review. Journal of Hospital
Infection, 96(1), 1-15.

2. Berghans, D. P,, et al. (2016). Preoperative risk
factors for surgical site infections: A multicenter
prospective cohort study. International Journal
of Surgery, 36, 120-126.

3. Bratzler, D. W,, Dellinger, E. P., Olsen, K. M.,
Perl, T. M., Auwaerter, P. G., Bolon, M. K,, ... &
Hauck, R. S. (2013). Clinical practice guidelines
for antimicrobial prophylaxis in surgery.
American Journal of Health-System Pharmacy,
70(3), 195-283.

4. Brummitt, ]. M., et al. (2020). Postoperative
wound management: Evidence-based dressing
protocols. Journal of Wound Care, 29(4), 210-
218.

5. Edmiston, C. E,, et al. (2015). Reducing the risk
of surgical site infections: Does preoperative
chlorhexidine gluconate bathing work? Journal
of the American College of Surgeons, 221(2),
488-496.

6. Grek, V., & Wischmeyer, P. E. (2018).
Perioperative nutrition and immune function
in surgical patients. Current Opinion in Clinical
Nutrition & Metabolic Care, 21(5), 382-388.

7. Kurz, A, Sessler, D. 1., & Lenhardt, R. (1996).
Perioperative normothermia to reduce the
incidence of surgical-site infection and shorten
hospitalization. New England Journal of
Medicine, 334(19), 1209-1215.

8. Malkin, ]J., et al. (2018). The impact of
operating room traffic on airborne microbial

contamination and surgical site infections.
AORN Journal, 107(3), 340-350.

RFP Indian Journal of Hospital Infection/Volume 3 Number 1/January-June 2026



10.

D. Kumar. The Pivotal Role of the Perioperative Nurse in Preventing Surgical Site Infections: A 25
Comprehensive Analysis

Tanner, J., Norrie, P., & Melen, K. (2017).
Preoperative hair removal to reduce surgical
site infection. Cochrane Database of Systematic
Reviews, (11), CD004122.

Umpierrez, G. E., et al. (2012). Management
of hyperglycemia in hospitalized patients in
non-critical care settings: An endocrine society

11.

clinical practice guideline. Journal of Clinical
Endocrinology & Metabolism, 97(1), 16-38.

Veenstra, G., et al. (2018). Surgical conscience
and the perioperative nurse: Fostering a
culture of safety. Journal of Perioperative
Nursing, 31(2)

RFP Indian Journal of Hospital Infection/Volume 3 Number 1/January-June 2026



