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Developing a SSI Reduction Plan

Identify Risk 
Factors and 
determine which 
are modifiable

Utilize drill down data to 
identify priorities such as 
Procedure Type        
(examples: elective colorectal or 
emergent appendectomy)    & 
Aspect of Care 
(examples: pre-habilitation or 
Intraoperative Care)

Present 
findings to the 
SSI Team to 
target actions 
based on 
identified 
priorities



Risk Factors for SSI’s

Host 
Factors

• Age
• Obesity
• Malnutrition
• Prolonged pre-

operative stay
• Infection at distal sites
• Cancer
• Hyperglycemia
• Immune status
• ASA class
• Comorbidities
• Prior operations, 

revision vs. primary
• Smoking/Alcohol use

Surgical  
Environmental 

Factors

Microbial 
Factors

• Wound classification
• Duration of surgery
• Urgency of surgery
• Procedure type
• Hair removal
• Intraoperative 

contamination (personnel, 
tools, equipment, supplies, 
traffic in the OR, closing 
procedure)

• Prophylactic antibiotics
• Surgical technique
• Surgeon volume
• Prior procedures
• Poor hemostasis
• Drains/foreign bodies
• Hypothermia
• Oxygenation
• Pre-operative screening 

for resistant organisms 
and decolonization

• Nasal/skin carriage    
• Adherence
• Virulence             
• Inoculum

Johns Hopkins  2012 
http://www.hopkinsmedicine.org/heic/docs/SSI_prevention_best_practices.pdf



SSI Reduction Strategies (addressing modifiable risks)

Preoperative Phase

• Patient education
• Chlorhexidine shower
• Nutritional assessment
• Smoking cessation/”fast”
• Alcohol cessation
• Fluid management
• Glucose management (HA1c to 

<7%)*
• Mechanical bowel prep with 

antibiotics (colectomy cases)
• Pre-warming of patients prior to 

surgery
• Hydration
• Identify/treat remote infections
• Pre-operative MRSA/MSSA 

screening & decolonization for 
selected procedures

Intraoperative Phase

• Proper skin antiseptic and 
application 

• Antimicrobial prophylaxis 
(Appropriate,  weight based & re-
dosing  > 3-4 hours & for 1500cc 
blood loss)

• Fluid management
• Mechanical bowel prep with 

antibiotics (colectomy cases)
• Maintenance of normothermia
• Glucose management 
• Minimally invasive
• Wound protector 
• Blood loss management
• Minimize OR traffic
• Proper aseptic technique
• Maintain skin closure protocol
• Maintain level of administered 

oxygen (FIO2 80%)
• Never shave; use clippers if 

necessary

Postoperative Phase

• Glucose management
• Dressing removal within 48 hours 

after surgery
• Control of postop nausea & 

vomiting (PONV)
• Pain management
• Early mobilization
• Early removal of urinary catheters
• Early removal of nasogastric tubes 

and wound drains
• Wound dressing protocols
• Maintain dry occlusive dressing
• Discontinue antimicrobial 

prophylaxis within 24 hours after 
surgery

• Patient education in wound care 
and signs/symptoms to report

Johns Hopkins Medicine 
7/1/12http://www.hopkinsmedicine.org/heic/docs/SSI_prevention_best_practices.pdf

No single intervention will be 
sufficient to reduce SSI rates!

Presenter
Presentation Notes
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4267723



Colorectal Bundles

“At present there is no consensus on what comprises 
the optimal colorectal surgical care bundle however, a 
systematic review suggests that a multidisciplinary 
approach, utilizing selective evidence-based core 
strategies along with adjunctive interventions that 
enhance wound defense mechanisms while limiting 
exogenous intraoperative contamination will result in 
a lowered risk of infection in the colorectal patient
population.”

Charles E. Edmiston Jr., PhD CIC, Surgical Microbiology Research Laboratory, Medical 
College of Wisconsin, Milwaukee, 



Six modifiable process measures are independently associated with a 
reduced incidence of surgical site infection.

After a comprehensive review of all MSQC colectomy data, we found that six  different 
process measures (bundle elements) were independently associated with a reduced 
incidence of SSI.  

Patients who received all 6 bundle elements had risk-adjusted SSI rates of 2.0% 
while patients who received only 1 bundle measure had SSI rates of 17.5% .

MSQC Colon Bundle



Patients who received all 6 bundle elements had risk-adjusted SSI rates of 2.0% 
while patients who received only 1 bundle measure had SSI rates of 17.5% .

Waits, et al. Surgery. 2014.

MSQC Bundle Analysis



A mechanical bowel prep followed by oral non absorbable antibiotics is 
associated with fewer wound infections

Englesbe MJ, Brooks L, Kubus J, Luchtefeld M, Lynch J, Senagore A, Eggenberger JC, Velanovich V, Campbell DA Jr. A statewide assessment 
of surgical site infection following colectomy: the role of oral antibiotics. Ann Surg. 2010 Sep;252(3):514-9; discussion 519-20. doi: 
10.1097/SLA.0b013e3181f244f8.
Krapohl GL, Phillips LR, Campbell DA Jr, Hendren S, Banerjee M, Metzger B, Morris AM. Bowel preparation for colectomy and risk of 
Clostridium difficile infection. Dis Colon Rectum. 2011 Jul;54(7):810-7. 

doi: 10.1007/DCR.0b013e3182125b55

Use of oral antibiotics was not associated with an increased risk of Clostridium 
difficile infection . 
.

Mechanical Bowel Prep and SSI

http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Englesbe%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Brooks%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Kubus%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Luchtefeld%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Lynch%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Senagore%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Eggenberger%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Velanovich%20V%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Campbell%20DA%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed/20739852
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Krapohl%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Phillips%20LR%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Campbell%20DA%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Hendren%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Banerjee%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Metzger%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed?term=Morris%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21654247
http://www-ncbi-nlm-nih-gov.proxy.lib.umich.edu/pubmed/21654247


Colorectal SSI Bundle: Duke University

JAMA Surg. Doi:10:1001/jamasurg.2014.346 Published online August 27, 2014.



Patient Education  Example #1

https://www.dhs.wisconsin.gov/publications/p0/p00695.pdf

https://www.dhs.wisconsin.gov/publications/p0/p00695.pdf


Patient Education  Example #1 cont. 



Source for patients: http://www.cdc.gov/HAI/pdfs/ssi/SSI_tagged.pdf

Patient Education Example #2 

http://www.cdc.gov/HAI/pdfs/ssi/SSI_tagged.pdf


Patient Education: Pre-operative Cleansing

Presenter
Presentation Notes
Evidence for a Standardized Preadmission Showering Regimen to Achieve Maximal Antiseptic Skin Surface Concentrations of Chlorhexidine Gluconate, 4%, in Surgical PatientsCharles E. Edmiston Jr, PhD1,2; Cheong J. Lee, MD1; Candace J. Krepel, MS1,2; Maureen Spencer, MEd3; David Leaper, MD4; Kellie R. Brown, MD1; Brian D. Lewis, MD1; Peter J. Rossi, MD1; Michael J. Malinowski, MD1; Gary R. Seabrook, MD1The modern approach to skin antisepsis strives to reduce the microbial burden at the incisional site, protecting the wound from gross contamination. However, presence of a high microbial burden on selective skin surfaces sites, such as the groin, axilla, perineum, or antecubital and popliteal fossae, may increase the risk of postoperative infection. An analysis40 of 100 consecutive lower extremity vascular procedures determined by multivariate analysis that high bacterial loads on the second postoperative day in combination with a diagnosis of diabetes mellitus independently increases the risk of surgical site infection. Although the present clinical study does not directly correlate the use of a chlorhexidine gluconate, 4%, preadmission shower with reduction in the incidence of surgical site infection, this standardized approach to the preadmission shower regimen provides a cognizant pathway for achieving high, sustainable concentrations of chlorhexidine gluconate on the skin that are sufficient to inhibit or kill microbial pathogens harbored on the skin at the surgical site. The associated facility costs of providing 2 bottles of chlorhexidine gluconate, 4%, and supporting an electronic alert system (text, email, or voicemail) reminding the patient to complete the preadmission shower process, thereby enhancing patient adherence, is less than $9.34 An economical initiative resulting in fewer microorganisms on the skin surface adjacent to the surgical incision should be a sentinel component of an effective surgical care bundle.



Chlorhexidine Showers
If patients are to use CHG prior to elective surgery –To maximize skin 
surface concentrations of CHG:

Five separate components must be included:
• A text or voicemail reminder to shower
• A standardized regimen – instructions
• Two Showers (Cleansings)– Night before/morning of Surgery
• A  one minute time out before rinsing (4% only)
• A total volume of 4-ozs for each shower or 3 – 2% CHG cloths for each

total body cleansing

Remember: Patients may not realize the importance of showering, may 
forget, or think just one shower is sufficient

Edmiston and Spencer AORN 2014;100:590-602



Patient Education for Preoperative Cleansing 

Source:  Sageproducts.com/product-preoperative-care/



O.R. Briefing/Debriefing 
Use a checklist based on the World Health Organization (WHO) checklist to ensure compliance with best 
practices to improve surgical patient safety 



 Timing: 1 hour prior to incision to 
maximize tissue concentration; 2 hours for 
Vancomycin & fluoroquinolones

 Weight-based dosing of preoperative 
antibiotic per AHSP/SHEA guidelines 

 Intra-operative re-dosing antibiotic when:       
1.  Procedure lasts longer than two half-
lives of the drugs
2. Procedure involves EBL>1500cc 

Mangram, et al. Am J Inf Control. 1999. ACOG Practice Bulletin. No. 120. Obstet Gynecol. 
2011. Bratzler, et al. Am J Health-System Pharm. 2013. Engelman, et al. Ann Thorac Surg. 
2007 Van Shalkwyk, et al. JOGC. 2010. Bratzler, et al. Clinical Inf Diseases. 2004.

Prophylactic Antibiotic Administration



Antibiotic Dosing & Re-dosing in the OR



Glycemic Control

Pre-operative testing
Diabetic Patients: Hemoglobin A1C within 90 days of 
surgery date and blood sugar on day of surgery

Non-Diabetic Patient Screening : point of care glucose  
screening on day of surgery  
Exceptions (types of surgery, BMI >30, etc.)  

Case postponement/cancellation 
A1C, blood glucose level targets

Design pre-operative process for 
implementing  procedure (PAT orders, notification 
of results to surgeon, PCP, anesthesia)



Maintain Normothermia
Maintain normothermia (body 
temperature ≥ 36ºC or 96.8º F) 
preoperatively, intraoperatively                   
and postoperatively

Hypothermia*
 May increase patient’s 

susceptibility to perioperative 
wound infections by causing 
vasoconstriction with subsequent 
tissue hypoxia & impaired 
immunity

 Can increase blood loss and the 
need for transfusion during surgery

* Perioperative Normothermia to Reduce the Incidence of Surgical-Wound Infection and Shorten Hospitalization
Andrea Kurz, M.D., Daniel I. Sessler, M.D., and Rainer Lenhardt, M.D. for the Study of Wound Infection and
Temperature Group N Engl J Med 1996; 334:1209-1216May 9, 1996 DOI: 10.1056/NEJM199605093341901

http://www.nejm.org/toc/nejm/334/19/


Optimize Tissue Oxygenation

Alexander 2011 
Anderson 2015

“Low subcutaneous concentrations of 
oxygen at wound site impairs the 
antibacterial functions of neutrophils 
and promotes the development of 
wound infection”.

Most effective when combined with 
other strategies that improve 
oxygenation such as:
• Normothermia
• Appropriate fluid replacement.

Presenter
Presentation Notes
Updated Recommendations for Control of Surgical Site Infections J. Wesley Alexander, MD, ScD, Joseph S. Solomkin, MD, and Michael J. Edwards, MD. Annals of Surgery Volume 253 Number 6, June 2011Strategies to Prevent Surgical Site Infections in Acute Care Hospitals: 2014 Update  Infection Control and Hospital Epidemiology, Vol. 35, No. 6 (June 2014) pp 605 -627



Minimizing Blood Transfusions

23

Blood loss prevention – avoid  
transfusion and reduce local bleeding

• Transfusions can increase
infection risk due to immune
suppressing effect

• Control of local bleeding
post op (which can lead to
increase in dead space and
development of seroma
and/or abscess)

Infection Prevention and Control “PLUS” Measures Toolkit 2014 

Presenter
Presentation Notes
Infection Prevention and Control “PLUS” Measures Toolkit2014Developed by: Sue Barnes, RN, CIC, National Infection Prevention and Control Program Leader Kaiser PermanenteThe toolkit is posted on the following KP website which is accessible internally and externally: http://www.kpnursing.org/quality/infectioncontrol/index.html 



Wound  Protector

24
*http://journals.lww.com/annalsofsurgery/Abstract/2012/07000/Wound_Protectors_Reduce_Surgical_Site_Inf
ection__A.9.aspx

.

A meta-analysis of randomized clinical trials was conducted to evaluate whether 
wound protectors reduce the risk of surgical site infection (SSI) after gastrointestinal 
and biliary tract surgery. 
Conclusions: Results suggest that wound protectors reduce rates of SSI after 
gastrointestinal and biliary surgery*

• Reduces superficial surgical site infection  
• 360° of wound protection 
• Maximizes exposure, minimizes incision 

size 
• Allows visualization of wound margins 
• Frees up valuable hands during surgery

http://journals.lww.com/annalsofsurgery/Abstract/2012/07000/Wound_Protectors_Reduce_Surgical_Site_Infection__A.9.aspx


Closing Protocol for Type II Cases

 Steps for hemostasis, irrigation, etc. are completed
with original instruments

 At time of fascia closure, remove all instruments used
during the case

 If drains will be placed, do AFTER opening closing tray
 All staff  change gloves
 Change gowns if soiled
 Closing pan opened
 New electro-cautery if needed for closure
 Re-block field with new towels

Mayo Clinic



Reduce Traffic in the OR

WHY? Traffic increases SSI Opening OR door disrupts:

• heating, ventilation, air conditioning and critical environmental 
factors  cannot be maintained

• pressurization, resulting in turbulent air flow that could increase 
airborne contaminants

26
Pokrywka, et al. Infect Disord Drug Targets. 2013. Lynch, et al. Am J Med Qual. 2009. 
Scaltriti, et al. J Hosp Inf. 2007.

You cannot stop ALL of the traffic but do your best to minimize it.
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 Eliminate or cover cloth skull cap 
when in surgery

Double gloving
 Change sterile gloves before 

closing
 Permit ONLY scrubs laundered by 

hospital

Surgical Attire

Presenter
Presentation Notes
Double Gloving: Phillips S. “The comparison of double gloving to single gloving in the theatre environment.” J Perioper Pract. 2011 Jan;21(1):10-5. Changing gloves: Epstein NE. “Preoperative, intraoperative, and postoperative measures to further reduce spinal infections.” Surg Neurol Int. 2011 Feb 21;2:17.Hair coverage :Frey K, Ross T. eds. Surgical Technology for the Surgical Technologist: A Positive Care Approach. 3rd ed. Clifton Park, NY: Delmar Cengage; 2008.Scrubs:  Belkin NL. Home laundering of soiled surgical scrubs. American Journal of Infection Control. 2001; 29: 58-64.



What’s Wrong with this Picture? 



OR Environment

• Thorough cleaning  and 
disinfection of perioperative 
areas is another important 
factor in your efforts to 
decrease SSI.

• A.O.R. N. has developed Peri-
operative Recommendations 
and cleaning checklists that can 
be used to evaluate your 
hospital’s Policies and 
Procedures  to evaluate if these 
are guidelines are adhered to. 



Environmental Cleaning in the OR

Presenter
Presentation Notes
https://www.aorn.org/Secondary.aspx?id=26537&terms=OR%20cleaning%20checklistfile:///D:/jmtodd/Downloads/Sample%20Cleaning%20Checklist%20includes%20OR%20and%20Pre%20and%20Postop%20(4).pdf



Environmental Cleaning in the OR  (cont.)



OR Observations

Assessing practices related to 
SSI Prevention will help identify 
breeches & opportunities for 
improvement through 
education. 

32

 Time out (Briefing/Debriefing) 
 Aseptic technique maintained
 Adherence to skin prep 

procedure
 OR traffic minimized
 Adherence to closing procedure
 Room temperature
 Cleaning procedures

Presenter
Presentation Notes
This is a practice that costs nothing except personnel time. First, identify high-risk, high-volume operative procedures to target for SSI surveillance. Considerations include an  assessment of patient populations, operative procedures performed, and  SSI data obtained from your MSQC or Infection Control ReportsDevelop a checklist restricted to ONLY issues and items which can be observed during a case.  Identify, collect, store, and analyze data collected from the surveillance then provide a summary of findings/potential opportunities for improvement  to the OR Committee and Perioperative leaders and staff.  



Wound Cultures & Diagnosing SSI

One of the criteria for identifying an SSI includes:
“Organisms isolated from an aseptic culture of the incisional fluid or tissue”

• PROPER TECHNIQUE for obtaining a specimen is crucial to avoid false 
negative or positive results. Current best practice calls for the Levine 
technique as described in the Wound Culture Protocol (see next slide).

• Please Note: Culture wound prior to initiation of antibiotics if signs or 
symptoms of infection are present. If Culture and Sensitivity (C&S) is 
obtained after antibiotics have been started, list the antibiotic(s) on the 
laboratory C&S request.



Obtaining a Wound Culture 



Enhanced Recovery Program & SSI Reduction 

SURGICAL
Initiatives

ANESTHESIA
Initiatives

HOSPITAL
Initiatives



Enhanced Recovery Program
ERP can result in the Prevention of post op:
• Pneumonia    ($40,184)
• Wound infection  ($20,785)
• Sepsis   ($38,900)

THIS IS ACCOMPLISHED THROUGH:

Optimal Preparation for Surgery:
• Smoking cessation
• Incentive spirometry
• Progressive ambulation
• Nutrition
• Glycemic Control
• Alcohol cessation
• Exercise

Advances in Anesthesia Management

Specific Quality Improvement protocols



Monitoring Your Progress

• Not all patients included in your QII will be 
tracked through MSQC, due to sampling 
methodology.

• Identify alternative ways to monitor outcomes: 
excel spreadsheet, additional 30-day follow up 
information)

• Provide outcome data to:
SSI Team
Physician and Nursing QI committees 
Hospital Leadership



MSQC Composite SSI Trend & Rates



Clinical Practice 
Pathw

ay

QI Initiatives

Plan Do

Act Study

SSI 
Reduction 

Team

O
ut

co
m

es

Morbidity /Mortality
SSI
LOS
Readmissions
Postop ED visits

Adapted from IHI Process 
Improvement Model

•Presurgical Preparation   
& Intervention

• Intraoperative       
Efficiency

• Targeted Post-op        
Intervention

Cycling 
Quality 

Improvement

Evaluate Progress

Presenter
Presentation Notes
The establishment of a SSI Reduction Team ensures direction and clinical leadership in developing and executing initiatives to decrease SSIs.The Team has oversight and delegates responsibility for the development of clinical practice pathways, utilizing best practices from evidence-based medicine. Quality Improvement Initiatives are developed with specific objectives directed at securing best outcomes for the surgical patient. Outcomes are then studied against clinical pathways and quality initiatives for effectiveness, through evaluation of MSQC data, for dynamic, continuous and meaningful process improvement.



Change is a process, 
not an event
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