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Background

n SSIs are estimated to account for 25-35% of HAIs in the US
n SSIs occur in 0.5-3% of patients undergoing surgery
n Anywhere from 38%-51% of organisms causing SSIs are resistant 

to standard prophylactic antibiotics in the US
n Most SSIs are caused by endogenous sources. Most common are:

n Staph aureus
n Coag neg Staph
n Enterococcus
n E. coli

50% of SSIs are deemed preventable



How are SSIs deemed preventable?

It has been argued that if all 
evidence-based prevention practices 
have not been applied, an infection 
should be declared as preventable



Objectives

n Examine evidence-based and accepted standards of 
practice for the prevention of SSIs and other post 
operative infection-related complications

n Review environmental standards aimed at preventing 
SSIs in the operating room

n Define criteria used to conduct surveillance and report 
healthcare-associated infections



HAI 
Prevention

Identifying and adhering 
to evidence-based 

practices and accepted 
standards of care 

(establish policies & 
SOPs)

Surveillance

Monitoring, audit, and 
feedback 

(process outcomes)

Identify and address 
barriers to compliance or 

gaps in practices

Education & Training



HAND HYGIENE: Back to the Basics

n Use alcohol-based hand sanitizer in most clinical situations 
n Rub for a minimum of 15 seconds covering all surfaces
n Hands should be dry prior to any contact

n When using soap and water, 
n wash for at least 15 seconds covering all surfaces of hands 
n use good friction 
n use a paper towel to turn off the faucet 

n If a soap or alcohol dispenser is not in a convenient location, voice 
concerns to your Infection Control Department

n Gloves are not a substitute for hand hygiene 



Preoperatively

n Address modifiable risk factors
n Treat remote infections prior to elective procedures

n Education
n Decolonization

n Generally, only recommended for high-risk procedures (orthopedic, 
cardiothoracic, & other high-risk such as spine and brain surgeries) 

n Shower/bathe with soap or an antiseptic agent on at least the night 
before surgery 
n RCT evidence varies regarding optimal timing of shower/bath, the total number 

of soap or antiseptic agent applications, and use of CHG washcloths for SSI 
prevention. 



Preoperatively

n Do not discontinue immunosuppressive therapy

n Do not use mechanical bowel prep (without oral antibiotics) alone 
for the purpose of reducing SSI in patients undergoing elective 
colorectal procedures

n Don’t remove hair unless it will interfere with the procedure. 
n If hair removal is necessary, avoid razors –Strong evidence
n Perform just prior to surgery
n Do not perform hair removal in the OR



Parenteral Antimicrobial Prophylaxis

n Administer only when indicated based on published clinical practice 
guidelines (facility-specific guidelines)
n general accepted practice is within 60-120 minutes before incision depending 

on drug
n Not sufficient RCT evidence evaluating the harms and benefits of 

intraoperative redosing of parenteral prophylactic antimicrobial agents for 
the prevention of SSI
n individual organizations have made recommendations. 

n In clean/clean-contaminated procedures, do not administer additional 
prophylactic antimicrobial agent doses after the surgical incision is closed 
in the operating room, even in the presence of a drain (High quality 
evidence)



Personal Items in the OR

n Jewelry that cannot be contained or confined within the scrub attire 
should not be worn in the semirestricted or restricted areas.

n Cell phones, tablets, and other personal communication or hand-held 
electronic equipment should be cleaned with a low-level disinfectant 
according to the manufacturer's instructions for use before and after 
being brought into the perioperative setting



General OR Attire 

n Scrub suits and cover apparel
n Utilize hospital-laundered scrub attire and cover apparel (accepted standard for 

most)
n Change as soon as possible if they become soiled

n Wear a new, disposable, or clean head covering
n Change if visibly soiled
n Hair should not be dangling
n Includes the need to cover facial hair not contained in a mask

n Shoe covers are not shown to reduce SSI

n Wear a surgical mask that fully covers mouth and nose in the OR if 
sterile instruments are open or if procedure is about to begin or 
already underway



Preoperative hand/forearm antisepsis

Members of the surgical team in direct contact with the sterile operating field, 
sterile instruments or supplies used in the field must scrub immediately before 
donning sterile gloves and gowns.
n Scrubbed personnel should not wear artificial nails, fingernail polish and gel shellac. 

For those not scrubbing in, policy is generally up to the facility.
n Perform preoperative surgical hand/forearm antisepsis according to manufacturer’s 

recommendations for the product being used
n Factors affecting the effectiveness of surgical scrub include technique, duration, and 

condition of the hands
n Scrub brushes should be avoided because they damage skin and may increase 

shedding (Quality of Evidence: High)



Preoperative hand/forearm antisepsis 
products

n Waterless surgical hand rubs provide bacterial reductions that have been 
found to be no different than those provided by surgical hand scrubs and 
are less damaging to skin

n Alcohol-based hand scrub has been shown to improve quality of hand hygiene 
and duration of preparation with no significant change in surgical-site infection 
rates.

n Waterless surgical hand rub and hand scrub formulated with CHG have been 
found superior in reducing colony-forming units on hands than povidone iodine

n Scrubbed personnel should pay attention to the amount of waterless product 
dispensed as most manufacturers recommend 4-6 mL but larger hands and 
forearms may require more to keep the skin wet for the duration 
recommended by the specific manufacturer



Gowns and gloves

n Sterile Gloves & Gown for those serving as a member of the 
scrubbed surgical team
n Fluid resistant gowns
n Gloves applied after donning a sterile gown
n If the integrity of the gloves or gown is compromised, remove 

immediately
n Routine changes of the outer glove should be considered in lengthy 

cases
n Make sure gloves fit well

n When in restricted areas, all nonscrubbed personnel should 
completely cover their arms with a long-sleeved scrub top or jacket



Patient Skin Prep

n Site is free of gross contamination prior to applying skin prep
n Perform intraoperative skin preparation with an alcohol-based 

antiseptic agent unless contraindicated. (Category IA)
n WHO recommends use of alcohol-based solution containing CHG in their 

guidelines
n Recent JAMA review (January 2023) of SSI Prevention supports superiority 

of Alcohol+CHG over Alcohol+povidone iodine
n Do not use microbial sealant immediately after intraoperative skin 

preparation. (Category II)



Intraoperatively

n Plastic adhesive drapes with or without antimicrobial properties is not necessary 
for the prevention of SSI. (Category II)

n Consider: 
n wound protector devices in clean-contaminated, contaminated and dirty procedures 

(WHO)
n use of triclosan-coated sutures (WHO & AMA)

n If drainage is necessary, 
n use a closed suction drain. 
n place a drain through a separate incision distant from the operative incision
n remove the drain as soon as possible. 

n No recommendations regarding repeat application of antiseptic agents to the 
patient’s skin immediately before closing the surgical incision for the prevention 
of SSI (insufficient evidence regarding risks/benefits)



Intraoperative Irrigation

n Consider intraoperative irrigation of deep or subcutaneous tissues with 
aqueous iodophor solution for the prevention of SSI in clean/clean 
contaminated cases.

n Intraperitoneal lavage with aqueous iodophor solution in contaminated or 
dirty abdominal procedures is not necessary. (Category II)

n WHO recommends against antimicrobial wound irrigation & AMA makes 
no recommendations. 



Perioperative Glycemic Control

n Optimal Glucose levels vary by organization:
n 2017 AMA recommended glucose < 200 mg/dL
n Review published in JAMA 2023- data supported tighter target at < 

150mg/dL (meta-analysis of 15 RCT but involving only patients with 
diabetes)

n WHO recommends “considering use of a protocol for intensive blood 
glucose control for both diabetic and nondiabetic patients”

n Evidence doesn’t support any particular  A1C target 



Perioperative Hyperglycemia Management | Anesthesiology | American Society of Anesthesiologists (asahq.org)      (2017)

https://pubs.asahq.org/anesthesiology/article/126/3/547/19751/Perioperative-Hyperglycemia-ManagementAn-Update


Perioperative Normothermia 

n Maintain perioperative normothermia-Strong recommendation

n Targets for core temperatures vary:   > 35.5 °C to >36 °C

n No RCTs evaluating strategies to achieve and maintain, lower limit of 
normothermia or optimal timing and duration of normothermia
n WHO says “consider a forced air warming device



Oxygenation

n For patients with normal pulmonary function undergoing general 
anesthesia with endotracheal intubation, administer increased fraction of 
inspired oxygen (Fio2) during surgery and after extubation in the immediate 
postoperative period. To optimize tissue oxygen delivery, maintain 
perioperative normothermia and adequate volume replacement. (Category 
IA–strong recommendation)
n Lack of RCTs and Systematic Reviews that evaluated the optimal target level, 

duration, and delivery method of FIO2 for the prevention of SSI.

n All studies evaluating the use of supplemental increased oxygenation both 
intraoperatively and postoperatively used 80% FiO2 as the target level.  
(WHO specifically states 80%)



Oxygenation (Cont.)

n RCT evidence suggested uncertain trade-offs between the benefits and 
harms regarding the administration of increased FI02

n via endotracheal intubation during only the intraoperative period in 
patients with normal pulmonary function undergoing general anesthesia 
for the prevention of SSI.

n via face mask during the perioperative period in patients with normal 
pulmonary function undergoing general anesthesia without endotracheal 
intubation or neuraxial anesthesia (ie, spinal, epidural, or local nerve 
blocks) 

n via face mask or nasal cannula during only the postoperative period in 
patients with normal pulmonary function for the prevention of SSI.



Aseptic Technique



Aseptic Technique

n All items in the sterile field must be sterile
n Sterile packages or fields are opened or created as close as 

possible to time of actual use-don’t leave unattended
n A safe space or margin of safety is maintained between sterile 

and nonsterile objects and areas
n Nonsterile items should not cross above a sterile field.

n Do not turn back on sterile field-should be set up conducive to 
flow

n Use of new instruments before closure is recommended in 
colorectal cases



Reprocessing of Reusable Medical 
Devices

n Association for the Advancement of Medical Instrumentation 
(AAMI) standards

n Ensure that all instruments are sterile
n No contamination is present
n Packaging is intact with no stains & not damp
n Proper technique when unwrapping

n Immediate-use Steam Sterilization (IUSS) formerly known as 
flash sterilization
n Emergency use only
n  Follow facility-procedures



General Environmental Controls

n Maintain positive pressure in all OR suites
n Vents should be appropriately located
n Maintain temperature between 68-75°F (CLASS A 70-75 °F) 

and humidity at 20-60%.
n Laminar air flow ventilation systems are not recommended
n Keep OR doors closed 

n Limit traffic to essential personnel in and out of the OR and around 
the sterile field



General Practices and Cleaning

n Inspect OR for cleanliness before case carts, supplies or instruments 
are brought into the room

n Keep clean, sterile, and soiled items separate
n Don’t let items touch the floor (infusion lines, catheter bags)
n Cleaning

n Before and after each case.
n Terminally cleaned daily. Do not perform special cleaning or closing of 

operating rooms after contaminated or dirty operations
n All horizontal surfaces should be damp dusted before the first case of the day
n Equipment should be damp dusted before it is brought into the OR
n Gross contamination outside the surgical field should be cleaned as soon as 

possible



Post Op Care

n Protect primarily closed incisions with a sterile dressing for 24-48 
hours postoperatively.
n Not enough evidence to support antimicrobial dressings or advanced 

dressings (hydrogel, hydrocolloid, alginate)

n Consider incisional negative pressure wound therapy for primary 
wound closure in high-risk wounds
n Meta-analysis of 23 RCTs involving 2547 patients undergoing various 

surgical procedures (eg, abdominal, cesarean delivery, orthopedic, vascular) 
concluded that use of incisional negative pressure wound therapy for 
primary wound closure was associated with lower rates of surgical site 
infection than use of standard dressings: 9.7% (124 of 1279) vs 15% (191 of 
1268; RR, 0.67 [95% CI, 0.53-0.85]; P < .001); however, the effect varied by 
procedure type.



Post Op Care

n Incisions with delayed primary closure should be packed with 
a sterile dressing.

n Use aseptic technique when changing dressings. 
n Routinely inspect incision for signs and symptoms of infection

v Pain, swelling, redness, purulent drainage, dehiscence, 
poor healing

n HAND HYGIENE before and after contact with wounds 
and during dressing changes

n Discharge planning and education







Definitions
Deviations

NHSN NSQIP
Superficial site infection
• Monitoring 30 days AND Involves only skin and subcutaneous tissue of the incision AND

At least one of the following:
a. purulent drainage from superficial incision
b. Positive culture from incision site
c. Superficial incision deliberately opened by surgeon AND patient has at least one symptom (localized swelling, 
redness, heat, pain/tenderness)
d. diagnosis of a superficial incisional SSI by physician

Exclusions: 
• Diagnosis/treatment of cellulitis by itself 
• Stitch abscess alone
• Localized stab wound or pin site infection (depending on depth, they might be SSTI)

(c.)Only applicable if no culture is performed

Diagnosis can be made by surgeon, infectious 
disease physician, emergency physician, other 
physician on the case, or physician’s designee 
(nurse practitioner or physician’s assistant).

For NHSN op procedure, laparoscopic trocar site 
is considered surgical incision. 

2 types: Superficial Incisional Primary & and 
Superficial Incisional Secondary

100% surveillance on selected NHSN eligible 
procedures

(c.) Only applicable if incision is culture-
negative

Diagnosis by surgeon or attending 
physician. NP can diagnose but PA 
cannot unless co-signed by MD

Excludes burn wounds

20% of cases via 8-day systematic 
cycling

Definitions NHSN NSQIP
Deep Incisional Surgical Site Infection:
• Monitoring 30 days AND
• Involves deep soft tissue of incision (fascial and muscle layers) AND
• Has at least one of the following:
a. Purulent draining from deep incision
b. Deep incision is deliberately opened or aspirated AND organism identified from deep soft tissues of 

incision by a culture or non-culture based microbiologic testing method or no culture performed AND at 
least one s/s-fever >38 degrees Celsius, localized pain or tenderness 

c. An abscess or other evidence of infection involving the deep incision detected on gross anatomical exam, 
histopathologic exam or imaging test

Monitoring for 90 days for some procedures 
(prosthetic TKA/THA)

2 types: Deep Incisional Primary & and Deep 
Incisional Secondary

100% surveillance on selected NHSN eligible
procedures

*States “Infection appears to be related 
to the operation”

Includes “spontaneously dehisces” 

Allows for diagnosis by a surgeon or 
attending physician. 

20% of cases via 8-day systematic 
cycling

Definitions NHSN NSQIP
Organ/Space Surgical Site Infection:
• Monitoring 30 days AND
• involves any part of the body deeper than the fascial/muscle layers that is opened or manipulated during 

the operative procedure AND
• patient has at least one of the following:
a. purulent drainage from a drain placed into the organ/space (for example, closed suction drainage system, 

open drain, T-tube drain, CT-guided drainage)
b. organism(s) identified from fluid or tissue in the organ/space by a culture or non-culture based 

microbiologic testing method which is performed for purposes of clinical diagnosis or treatment (for 
example, not Active Surveillance Culture/Testing [ASC/AST]).

c. an abscess or other evidence of infection involving the organ/space detected on gross anatomical exam or 
histopathologic exam, or imaging test evidence definitive or equivocal for infection.

Monitoring for 90 days for some procedures

Meets definition PLUS  meets at least one 
criterion for a specific organ/space infection site in 
NHSN (i.e., osteomyelitis)

100% surveillance on selected NHSN eligible 
procedures

*States “Infection appears to be related 
to the operation”

Allows for diagnosis by a surgeon or 
attending physician.

20% of cases via 8-day systematic 
cycling



Post Operative Infection-
related Complications



Pneumonia

n 3rd most common post op complication for surgical procedures
n Includes ventilator-associated pneumonia and non-vent 

associated pneumonia
n Preventative Measures:

n Hand hygiene
n Deep breathing & use of incentive spirometer
n Coughing
n Upright position 
n Early mobility
n Optimal pain management
n Daily oral care





Vent-associated Pneumonia Prevention





Urinary Tract Infections

n Approximately 1-2% of surgical patients will get a UTI
n Catheters increase the risk dramatically

n STOP: Sterile catheter placement, Timely catheter removal, 
Optimal collection bag position, and Proper urine sampling for 
urinalysis and culture.
n From 2012 to 2015, non-risk-adjusted UTI rates in surgical patients 

decreased from 2.90% to 0.46% (p = 0.0003), and the American College of 
Surgeons National Surgical Quality Improvement Program risk-adjusted 
comparison improved from the 8th to the 4th decile.

n Have protocols for removing catheters as soon as possible 
following surgery







Clostridioides difficile Infection (CDI)

n Highest risk associated with antibiotics or procedures that alter gut microbiota 
(gastrointestinal surgeries)
n Risk increases with even one dose of prophylactic antibiotics and risk can 

persist for months
n Persons with IBD are at increased risk
n Use of NGTs have shown increased risk for severe or complicated outcomes 

of CDI (RR 1.81 (95% CI 1.17–2.81)).
n While some studies suggest association between PPIs and CDI, there is 

insufficient evidence for discontinuation of necessary PPIs 
n Insufficient evidence that probiotics are effective in prevention of CDI



CDI Testing

n Screening and testing protocol
n ≥ 3 unformed stools in a 24-hour period w/no other cause (i.e., laxatives, 

implementation of tube feeds)
n Multistep testing methods are more popular given it can differentiate between 

possible colonization versus infection and potentially determine if treatment is 
warranted
n (ie, glutamate dehydrogenase [GDH] plus toxin; GDH plus toxin, arbitrated 

by nucleic acid amplification test [NAAT]; or NAAT plus toxin) rather than a 
NAAT alone for all specimens received in the clinical laboratory)

n NHSN and VA will eventually require reporting of patient treated with 
antibiotics for C.diff regardless of the second test

n Do not repeat tests within 7 days for same episode of diarrhea and don’t test 
asymptomatic persons

n Lab ID Event-Considered HAI if test is positive >3 days after admission



Prevention of CDI

n Antibiotic Stewardship
n Appropriate Screening and Testing Protocols
n Hand Hygiene
n Isolation
n Environmental disinfection



Bloodstream Infections

n Central lines
n Avoid central lines when possible and remove as soon as possible
n Insertion Bundle Checklists and documentation
n Proper maintenance of lines

n Hand hygiene
n Proper blood culture collection to avoid contamination
n Lab ID Event-  Signs/Symptoms don’t matter
n Consider culturing practices so that a BSI can properly be assigned to the 

potential source of infection, better determine if present at time of surgery 
or admission, and guide process improvement efforts
n Most infection surveillance criteria require matching organisms at a site for a 

BSI to be secondary
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