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Let’s Talk About Surgical Site 

Infections (SSI) – Questions And 

Some Possible Answers



Disclosure 

I Don’t Have All Of The Answers - Surgical Site 

Infections Often Represent A Complex And 

Multifactorial Process - The Mechanistic Etiology 

Or The Search For Resolution May At Times Be 

Quite Elusive 

There is No Magic Bullet



• Compliance appears to be an issue with the use of both checklists and bundles 

• Implementation of protocols can work in reducing SSI rates with the improvement 

of compliance using electronic prompts

• Perioperative team is responsible for ensuring that out of date, non-evidence-

based practices are recognized and that using bundles with the best available 

evidence are implemented

• Use of checklists in hospitals may result in ‘guideline blindness’, but evidence that 

they are being used effectively and beneficially may be shared with the operating 

team by highlighting the ‘near-miss’ events prevented by their use

• Gaining acceptance and adoption requires considerable individual, cultural and 

institutional change with institutional support systems and governance

• Compliance to bundled intervention is variable (20-60%) in both USA and UK
• Surgeons are often identified as being key factors in non-compliance; some being 

unable to change personal and professional behavior to comply with checklists

Leaper DJ, Tanner J, Kiernan M, Assadian O, Edmiston Jr CE. Surgical site infection: poor compliance 

with guidelines and  care bundles. International wound journal. 2015;12(3):357-62

Compliance with Guidelines: Why are 

rates not falling?



Leaper et al. Dis Colon Rectum 2020;63:1628-1638

• Infection Rate (107,665  Colorectal 

Patients): 23.9%

• 50% of infections diagnosed at 3-25 days 

while 75% of infections diagnosed by/after 2 

months

• CDC-NHSN & ACS-NSQIP closes the books 

on colorectal surveillance at 30-days

We Are Missing 30-35% of Colorectal Infections 

Due To Our Current Surveillance Strategies

Something to Think About



  Question #1:

We are just beginning a ERAS program, focusing 

first on the colorectal patient population.   Would you 

be able to discuss this with our ID physician?

Ans: Yes, I would be more than happy to discuss this 

issue with your ID and other essential players!

But a successful program is multidisciplinary, 

involving multiple players – especially a surgical 

champion.

First, what does it look like on paper?



Pre-operative

•Patient education
•Smoking cessation
•Prehabilitation
•Nutrition assessment
•WOCN visit
•Diabetes Optimization
     •Universal HbA1C
•Preop Optimization Clinic
•Standardized Labs
•MRSA Screening
•Immunonutrition
     •Impact BID x 5 days
•Skin decontamination
     •CHG Shower
•Mechanical Bowel Prep
     •SUPREP split dose
•Oral Antibiotics
     •Neomycin 1g
     •Metronidazole 500mg
•Carbohydrate Loading
     •Ensure Pre-Surgery 
•NPO
     •Continue clears

Day of Surgery

•Bowel Preparation
•Clears until 3-4 hours preop
•Carbohydrate Loading
     •Ensure Pre-Surgery
•Hair Management
•Skin decontamination
     •CHG Wipes
•Glucose Management
     •Acucheck in preop
•Patient Warming
     •Bair Paws
•Ileus Prevention
     •Alvimopan 12mg
•DVT Prophylaxis
     •Heparin 5000u 
•Pain Management
     •Gabapentin 600mg
     •Celecoxib 400mg
     •Acetaminophen 975mg

Intra-operative

•Limit OR traffic
•Patient Warming
     •Bair Paws 
•Skin Prep
     •Chloraprep by RN
•Antibiotics
     •Ceftriaxone 2g
     •Metronidazole 500mg
•Pain
     •TAP Liposomal bupivacaine
     •Ketorolac 30 mg
     •Ketamine 2 mcg/kg/min
•IV Fluids
     •Avoid overload
     •Avoid .9NS
•Glucose management
     •Hourly if DM
•Supplemental O2 80%
•PONV prevention
     •Dexamethasone 8mg
     •Ondansetron 4 mg
•Avoid NGT / Drains
•Minimally Invasive Surgery
•Wound protector
•Closing Protocol
     •Regown team
     •Redrape the patient
     •Closing instruments 
      Plus Antimicrobial sutures
     
    

     •Irrigation
•Prevena dressing

Post-operative

•Patient Warming
•Acucheck in PACU
•PONV
     •Ondansetron 4mg q6 x 48
•Ileus
     •Alvimopan 12 mg BID
     •Chewing Gum QID and PRN
•DVT Prophylaxis
     •Heparin 5000u q 8
•Pain
     •Acetaminophen 650mg q6
     •Ketorolac q6 x 6
     •Gabapentin 600 q12
     •Ketamine drip x 24-48h 
     •Tramadol 50mg q6
     •Norco/Oxycodone PRN
•Rehabilitation
     •Up to chair POD#0
     •Ambulate QID 
• WOCN
•Immunonutrition
•Nutrition
     •Clears POD#0
     •Low Residue POD#1
•Heplock POD#1
•Urinary Catheter
     •POD#1 for colectomy
     •POD#2 for proctectomy
•Supplemental O2 until POD#1
•Post discharge phone call
•Follow up 1 week

Colorectal Surgery Enhanced Recovery Protocol

Marc Singer, MD, FACS, FASCRS - Loyola University Medical Center, Chicago, IL



A New Era In Improving Patient Outcomes
• Requires multidisciplinary team working 

together to improve patient outcomes

• Multimodal strategies to resolve issues that 

delay recovery, causing complications

• A scientific, evidence-based approach to 

care protocols

• Studies document reduction in length of 

stay (lOS), decreased mortality, fewer 

postop complications and cost-effectiveness

• Focus on nutritional aspects of care – 

includes the role of specific amino acids 

and perioperative nutrition

• May include 24 or more core elements that 

have scientific documentation for improving 

clinical outcome

• Requires an interactive management with 

continuous audits – Surgical leadership 

(support) is crucial and must exist within a 

collaborative framework 



  Question #2:

I think IPs often feel intimidated by the 

operating room environment and staff, 

especially surgeons. Do you have any advise 

to IPs regarding how to develop a 

collaborative SSI prevention efforts with their 

surgical teams?



A Collegial Partnership in an Evidence-Based Space to 

Improve Patient Outcomes

Pronovost PJ, et al. BMJ. 2008;337:963-965 

  Anderson DJ, et al, Infect Control Hosp Epidemiol. 2014;35:605-627

Begin the dialogue – How 

can we compliment

 each other?

Share the evidence 

supporting the 

benefits of innovative 

technology – 

publications, 

seminars,  etc.

Design an intervention

“toolkit” targeted at

barriers, standardization,

independent checks,

reminders, and

learning from mistakes

Regularly assess for 

performance measures 

and unintended 

consequences 



 Questions #3 and #4

For facilities that may have low compliance with 

an SSI Prevention strategy (bundle) - What is 

the best way to gain buy-in from surgeons and 

perioperative staff? 

What strategies helped you move the 

implementation into standard practice?



You Must ABSOLUTELY Read The 

Appropriate Surgical Literature – The 

Infection Control or ID Literature WILL NOT 

Always Provide You With The Information 

That You Will Need To Effectively Reduce 

Co-morbid Risk

PS: If your library doesn’t have the source material that you need – Contact me 

(edmiston@mcw.edu) - I’ll get the papers for you.



amd

Irani JL, et al. DCR 2023



Evolution of the Surgical Wound Taskforce (SWT) – 

1992 Froedtert Hospital Milwaukee - MCW Affiliate
• Why a SWT? – Limited intimate knowledge of the interplay between 

the surgical teams, patient risk factors, OR environment, surgical 

technology and selective invasive procedures

• Components of the SWT:

 Monthly Meeting 

 4 ICPs

 Hospital Epidemiologist

 Invited Surgeons 

 Invited Selective OR Personnel (Managers)

 Food – Lunch

• Agenda – initiated to discuss difficult cases - expanded to encompass 

the OR environment and how can we help each other to improve the 

surgical outcome by implementing evidence-based strategies and 

build trust/respect between clinical practitioners and Infection Control 

personnel



     Question #5, #6 and #7

Have you identified bundle elements that correlate 

most strongly with SSI reduction?

How do you build in resiliency to ensure the bundle 

is completed 100% of the time in this dynamic 

environment?

How do you handle the situation when surgeons 

want to individualize their patient care outside the 

bundle recommendations?



“The practice of evidence-based medicine means 

integrating individual clinical expertise with the best 

external evidence from systematic reviews.”
Sackett et al. Evidence-based medicine: what it is and what it isn’t. BMJ 1996;312:71-72

Let Me Address Question Number 7 First 



• Glove change prior to wound closure1,2,3

• Dedicated wound closure tray1,2,3

• Irrigation with 0.05% CHG 2,3

• Use of antiseptic sutures for wound closure1,2,3

• Application of skin adhesive following subcuticular wound closure2,3

• Remove surgical drape after applying dressing2,3

• Comprehensive postoperative patient instructions2,3

Postoperative Wound Care Begins in 

the Operating Room: Incisional Wound 

Closure Bundle

Edmiston CE et al, AORN J 2018;107:552-565

1: CDC SSI Guidelines; 2: Expert opinion; 3: Peer literature



So, Where Do We Start?



Selecting An 

Evidence-Based 

(EB) Surgical Care 

Bundle



Borlaug G, Edmiston CE Jr. Implementation of a Wisconsin Division of Public Health Surgical Site 

Infection Prevention Champion Initiative. AORN J. 2018;107:570-578. 

Is There An Ideal Surgical Care Bundle For Selective Surgical Procedures?



Baseline Evidence-Based Interventions – 

Designated High to 1A* 
• Normothermia – 1A

• Perioperative antimicrobial prophylaxis – Weight-based – 1A

• Antimicrobial (triclosan) coated sutures (fascia / subcuticular closure) – 1A

• Preadmission CHG shower/cleansing – Standardized regimen – 1A

• Perioperative antisepsis – 2% CHG/ 70% alcohol – 1A

• Glycemic control – 1A

• Separate wound closure tray – Moderate

• Glove change prior to fascia/subcuticular closure – Moderate

• Smoking cessation – High

Inclusive Evidence-Based Intervention for 

Consideration in 2019*
• Supplemental oxygen – Colorectal – 1A

• Oral antibiotics / Mechanical bowel prep – Colorectal – 1A

• Wound edge protector – Colorectal – 1A

• Staphylococcal decolonization – Orthopedic / CT  - 1A 

• Irrigation with 0.05% CHG  - Moderate 

• OR traffic control – Device-related procedures – Low

Building an Effective Surgical Care Bundle

* Published level of evidence Irani JL, et al. DCR 2023



There Are Many Models For The Concept 

Of Implementation Science

• Embrace the sentinel stakeholders through collaboration 

(nursing, surgeons, IDs, IPs and other potential interested 

parties including C-Suite players)

• Through collaboration, identify the underlying causes of the 

current problems and/or potential barriers to adopting an 

effective Surgical Care Bundle (SCB)

• Validate the mechanistic benefits of embracing an evidence-

based pathway (SCB)

• Continuously monitor outcomes and retool the failures

• Share the succeses with the other surgical services – get all of 

the teams onboard and keep them onboard

Remember – This works best if everyone is on-board



Leaper et al. Int Wound J. 2014 Feb 25. doi: 10.1111/iwj.12243



Is Evidence-Based Processes Hardwired into Standard of Care?

Camperlengo L, et al. Surgical Infections 2023;24:382-389



Implementing Evidence-Based Strategies to Reduce 

Surgical Site Infection in Patients with Colon Surgeries

Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness versus Uptake: The Challenges of 

Implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon Surgeries. Surg 

Infect, 2023. 24(4): p. 382-389

Element Guideline 

Recommendation

Implementation Strategies

Normothermia

Policy/protocol includes 

documentation of:

• Body temperature 

measurement should 

be standardized

• Maintain perioperative 

normothermia at 

>36.0C or 36.5C

• Include documentation of body temperature into the 

Electronic Medical Record (EMR) 

• Standardize use of temperature measurement 

devices 

• Use facility approved warming devices preoperatively, 

intraoperatively, and in the post anesthesia care unit

• Use warmed fluids intra-operatively

• Apply hats and booties preoperatively

• Conduct education campaign on normothermia with 

preop staff, anesthesia, and PACU

• Monitor engineering controls to maintain the operating 

room temperature within recommended parameters 



Implementing Evidence-Based Strategies to Reduce 

Surgical Site Infection in Patients with Colon Surgeries

Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness versus Uptake: The Challenges 

of Implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon 

Surgeries. Surg Infect, 2023. 24(4): p. 382-389

Element Guideline Recommendation Implementation Strategies

Oral 

Antibiotics 

+

 Mechanical 

Bowel Prep

Policy/protocol includes: 

• Preoperative oral antibiotics in 

combination with mechanical 

bowel preparations (OA-MBP) as 

a safe and effective adjunctive 

strategy for reducing the risk of 

infection following colorectal 

surgery. 

• Current peer-reviewed evidence 

indicates that OA-MBP should be 

part of a comprehensive 

colorectal surgical care bundle.

• Develop standardized order sets within the 

EMR and Document that MBP + oral ATBs 

was given/taken prior to surgery

• Review the process for patient education to 

perform the bowel prep prior to surgery

• Conduct an observational study of a cohort of 

surgical procedures to determine the 

preoperative oral antibiotics in combination 

with mechanical bowel preparations.

• Conduct education campaign with surgeons, 

PA, NP’s, and nursing



  Question #8:

Once the Implemental strategy (bundle) is 

in place, how do you track progress and 

compliance?



Checklist – A Mixed Blessing for 

Validating Implementation of Evidence-

based Strategies



Getting It Right During The Perioperative Period – Accountibility For All



  Question #9:

Have you identified bundle elements that 

correlate most strongly with SSI reduction?



Selecting An 

Evidence-Based 

(EB) Surgical Care 

Bundle



Baseline Interventions Evidence-

Based
Class

Mechanistic Benefits

Normothermia   
1A

Less bleeding / preserve immune 

function in wound bed / enhanced 

wound healing

Perioperative antimicrobial prophylaxis – 

“Weight-Based” 
1A

Tissue antisepsis / intraoperative 

conc > MIC90 wound pathogens

Glycemic control  
1A

Preserve granulocytic immune 

function / enhance wound healing

Antimicrobial (triclosan) coated sutures 

(fascia / subcuticular closure) 1A

Mitigate nidus of wound 

contamination / local tissue 

antisepsis / minimize the risk of 

biofilm formation

Preadmission CHG shower / cleansing 
High-1A 

Skin antisepsis / reduce microbial 

skin bioburden

Perioperative skin-prep – 2% CHG / 70% 

alcohol 
1A

Skin antisepsis / reduce microbial 

skin bioburden

Separate wound closure tray Moderate Mitigate instrument contamination

Glove change prior to fascia / subcuticular 

closure 
Moderate

Disrupt cross-contamination across 

tissue planes



Supplemental Interventions 

Evidence-Based
Class

Major Mechanistic 

Benefits

Supplemental oxygen – Colorectal 
Moderate 

to High

Enhanced tissue oxygenation 

and immune fuction / host-

metabolic benefits

Oral antibiotics / Mechanical bowel prep – 

Colorectal 
1A

Reduce bioburden (protease-

producing bacteria) within bowel 

lumen and brush border surface

Wound edge protector – Colorectal, 

Vascular, OB/GYN
Moderate Intraoperative wound antisepsis- 

minimizing wound contamination

Staphylococcal decolonization – Orthopedic 

and CT 
1A Mitigate S. aureus and MRSA 

pathogenicity

Smoking cessation – Orthopedic, Neuro, 

CT - likely all surgical procedures
High to 

1A

Preserve angiogenesis /reduce 

risk of dehiscence / enhance 

wound healing

Intraoperative irrigation of the surgical 

wound with 0.05% chlorhexidine gluconate
Moderate

Mitigate wound contamination 

prior to closure 

OR traffic control – minimize door openings Low to 

Moderate

Reduce OR air bioburden



Waits  SA, et al. Surgery 2014;155:602



Johnson et al. Obstet Gynecol 2016;127:1135-1144 Edmiston & Leaper 2022 Surg Infections



What Is The Cumulative Evidence That Surgical Care 

Bundles Reduce the Risk of  SSIs?

Avsar P, et al. The Impact of Care Bundles on the Incidence of Surgical Site Infections: A Systematic 

Review. Adv Skin Wound Care 2022;35:386–93



Long DR, et al. JAMA Surg. 2024;159:949-956

Long DR, et al. Sci Transl Med 2024 Apr 10;16(742):eadk8222

• Study results identify the patient microbiome 

as the primary reservoir for SSI.

• Most SSI isolates (59%) were resistant to 

the prophylactic antibiotic administered 

during surgery, and their resistance 

phenotypes correlated with the patient’s 

preoperative resistome (p=0.0002).

• These findings suggest that future efforts in 

infection prevention should enable, (1) 

more individualize and (2) patient-centered 

interventional strategies (BM) = bundle 

modification

• The anticipated global increase in 

colonization of healthy individuals with 

antimicrobial resistant organisms will be 

reflected in a rapidly changing microbial 

landscape within our hospitals and 

communities.



  Question #10:

What emerging technologies or practices do 

you think will significantly impact this space 

over the next 5-10 years?



1.          AI-Driven Surgical Intelligence (Beyond Robotics)

Real-time AI surveillance of postop surgical outcomes

Computer vision tracking:

         Sterility breaks

         Instrument usage

         Procedure steps

2. Robotics 2.0 (Automation + Decision Support)

Reduced tissue trauma

More consistent outcomes

Lower complication rates

This will directly affect: SSI rates and wound healing and surgical outcomes      

3.  Precision Infection Prevention

Rapid intraoperative diagnostics (minutes, not days)

Microbiome-based risk profiling

Smart wound sensors detecting: 

          Early infection

          Biofilm formation

          Nanotechnology coatings



Infection, Disease & Health  Volume 30, Supplement 1S17-S18 November 2025





  Question #11:

What is one misconception about SSI prevention 

that you wish healthcare teams understood better?



“If we follow the checklist, we’ll prevent SSI.”

Reality: Checklists alone don’t prevent infections – It’s how 

people execute them that does. Two OR teams can follow 

the same protocol and get very different outcomes

SSI Prevention is Influenced by Risk & Modifiable System 

Factors: 

• Knowledge of Risk Factors

• Procedural Techniques (Operative, Irrigation, Wound Closure, 

etc.)

• OR Culture

• Environmental Factors

• Workflow (Policy/Practice) Consistency

• Human Behavior



• Patient who smoked (7.4% vs 4.8%; 

p = 0.04) 

• Patients who abused alcohol (10.6% vs 

5.7%; p = 0.04)

• Patients with type 2 diabetics (8.8% vs 

5.5%; p = 0.046)

• Obese patients (11.7% vs 4.0%; p< 0.001)

• Surgical site infection rates higher when 

operative duration longer than 140 

minutes (7.5% vs 5.0%; p= 0.05) 

These risk factors were also associated with an 

increase in SSI rates as a compounded score 

(P < 0.001). 

• Patients with 1 or fewer risk factors 

(n = 427) - SSI rate of 2.3%

• Patients with 2 risk factors (n = 445) – SSI 

rate 5.2% 

• Patients with 3 factors (n = 384) had a 

7.8% SSI rate 

• Patients with 4 or more risk factors 

(n = 198) > 13.5%

Risk Stratification

JAMA Surg 2017;152:686-690



   Question #12:

What is the actual risk, and effective interventional 

strategy for preventing an anastomotic leak?



Incidence of Anastomotic Leak Following 

Colorectal Surgery

 When faced with patients who have 

multiple risk factors the incidence of an 

anastomotic leak can vary from 3% to 12%. With 

some peer publications reporting leak rates that 

are even higher.



Risk Factors for Anastomotic Leak - Systemic Factors

Pre-Existing Comorbidities:

• An American Society of Anesthesiologists (ASA) score of greater 

or equal to 3 has been found to be associated with high rates of 

anastomotic leak.

• Co-morbidities such as diabetes, pulmonary diseases, and renal 

diseases have all been implicated in higher risk of anastomotic 

leak. Diabetes has been associated with poor tissue healing and 

increased risk of post-operative infective complications. 

• Hyperglycemia leads to impairment of inflammatory mediated 

response and neutrophil function which leads to decreased 

peripheral blood flow and angiogenesis that can negatively affect 

the anastomosis.



         Risk Factors Continued 

Anemia and Tissue Hypoxia:
• Anemia was found to be a modifiable risk factor for anastomotic leak. An 

international study, defined anemia as a hemoglobin level (Hb) of less than 

10.5 g/dL for males and less than 9.7 g/dL for Females.

• In a recent systematic review (47 cohort studies and two RCTs), higher 

intraoperative blood loss was associated with increased risk of anastomotic 

leak. Twenty-three out of the 49 studies reported the influence of intra-

operative blood loss (200 mL to 750 mL) which decreased oxygen carrying 

capacity, with resultant tissue hypoxia affecting the healing of colorectal 

anastomoses.

• An adequate blood pressure is also important for adequate tissue 

perfusion. However, it is thought that vasopressors lead to vasoconstriction, 

deterioration of microcirculation, and potentially result in local tissue 

hypoxia.



         Risk Factors Continued

Smoking and Alcohol:
Multiple regression analysis of 333 consecutive patients who underwent 

colorectal surgery with anastomosis for both benign and malignant disease 

revealed that patients who smoked or consumed excessive alcohol were at an 

increased risk of anastomotic leak, with a relative risk of 3.18 and 7.18, 

respectively. A recent study showed that previous smoking history was a risk 

factor for anastomotic leak, with smoking cessation for up to 10 years still 

associated with higher risk compared to never-smokers.

Excessive alcohol consumption may be considered a surrogate for poor 

nutrition, which in itself is a risk factor.

Nutritional Status:
Patients who experienced weight loss of greater than 10% may be at 

increased risk of anastomotic leak because of malnutrition. 



Mechanical bowel preparation combined with pre

operative oral antibiotics: Has its origin in the late 60s – early 70s. 

Currently recommended by multiple evidence-based studies and 

societal guidelines (SHEA, ASCRS, SAGES)

It has been reported that anastomotic injury is associated with 

significant changes in tissue-associated microbiota with 200-fold and 

500-fold increase in the relative abundance of Enterococcus and 

Escherichia/Shigella. Enterococcus has been shown to produce a zinc-

dependent endopeptidase that has the capacity to degrade the 

extracellular matrix (ECM), demonstrating a collagen-lytic activity, 

suggesting a sentinel role in the development of an anastomotic leak 

following colorectal surgery.

Evidence-Based Strategies to Improve (Enhance) 

Patient Outcomes 





Core Components Leading to Successful 

Implementation of an Effective Interventional 

Strategy 

Promote Compassion for the Patient – Leading With 

Empathy

Active Listening Among All Parties

Robust Dialogue Between Players

Empowerment through Engagement

Flexibility in Planning

Uniting and Empowering Individual Leadership and 

Collegiality (Not “I” but Us”)

Focus on the Sustainability of the Interventions



“Centuries of experience makes it clear that establishing 

the effectiveness of a clinical innovation is not sufficient to 

guarantee its uptake into routine use.”

Bauer and Kirchner, Psychiatry Research

Volume 283, January 2020, 112376

https://www.sciencedirect.com/journal/psychiatry-research
https://www.sciencedirect.com/journal/psychiatry-research/vol/283/suppl/C
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