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Objectives

• To examine risk factors for surgical site infection following 
hysterectomy

• To review current infection prevention strategies for hysterectomy 
procedures



Why focus on hysterectomy?

• One of the most commonly performed operations, particularly in the 
United States

• Lifetime risk of a hysterectomy is 45% 

• Vast majority are for benign gynecological conditions

• Literature on gyn cancer hysterectomy outcomes is very limited



Reporting of hysterectomy infections

• Inpatient

• Abdominal, not vaginal

• Open or laparoscopic included

• Implications

• Risk adjustment



Epidemiology

Rates of Infection

• Total Abdominal Hysterectomy 

• Laparoscopic hysterectomy

• Vaginal hysterectomy

• Robot-assisted hysterectomy



Changes in trends of hysterectomy 
procedures (benign)

• 40% decline in inpatient settings

• Move to outpatient settings

• Minimally invasive

• Surveillance challenges



Risk factors for SSI 

Risk factor

• Obesity

• Blood Transfusion

• Blood loss during surgery

Surg Infect (Larchmt). 2011 Dec;12(6):491-6. doi: 10.1089/sur.2010.103. Epub 2011 Dec 5.

Beyond core measures: identifying modifiable risk factors for prevention of surgical site infection after elective total 

abdominal hysterectomy.

Young H1, Bliss R, Carey JC, Price CS.



Pathogenesis of SSI

Bacteria

Procedure

Host



Risk factors for SSI 

• Secondary database analysis of the 2005-09 American College of 
Surgeons National Surgical Quality Improvement Program (ACS 
NSQIP) participant use data files

• Women undergoing hysterectomies performed by gynecologic 
services.

• Voluntary and confidential. 

• This information is collected by a formal chart review process in addition to 
30-day postoperative follow-up on patients.

Am J Obstet Gynecol. 2013 Nov; 209(5): 10.1016/j.ajog.2013.06.018.
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Surgical site infection after hysterectomy
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• MRSA status

• Immunodeficiency







Organ Space Infection

• Involves any part of the body deeper than the fascial/muscle layers 
that is opened or manipulated during the operative procedure 

• AND at least one of the following: 

• a. purulent drainage from a drain that is placed into the organ/space

• b. organism(s) identified from fluid or tissue in the organ/space

• c. an abscess or other evidence of infection involving the organ/space that is 
detected on gross anatomical or histopathologic exam, or imaging test 
evidence suggestive of infection.





Microbiology

• Skin flora

• Anaerobes/Gram-negatives/enterococcus

• MRSA less common

• Bacterial vaginosis important for vaginal hysterectomy



Perioperative Antibiotic Prophylaxis

• National guidelines recommend abx prophylaxis for all types of 
hysterectomy

• Implementation and choice of antibiotic varies widely

• Single dose recommended

• Important considerations; weight, blood loss, allergies



Limitations of the literature

• Older randomized trials so some agents no longer in use or 
considered best practice

• Variable duration of abx prophylaxis

• Patient population with largely benign procedures



Cochrane Review of Abx prophylaxis in 
hysterectomy

• Types of participants

• Women of any age without serious comorbidity (such as cancer) 
undergoing an elective total or subtotal abdominal, vaginal, 
laparoscopic, or laparoscopically assisted hysterectomy, with or 
without oophorectomy, for a benign gynecological condition such as 
fibroids, endometriosis, uterovaginal prolapse, or heavy menstrual 
bleeding.



4. Forest plot of comparison: 1 Any antibiotic versus placebo, outcome: 1.1 Total postoperative infections - early and late.

Ayeleke RO, Mourad SM, Marjoribanks J, Calis KA, Jordan V. Antibiotic prophylaxis for elective hysterectomy. Cochrane Database of Systematic 

Reviews 2017, 6. Art. No.: CD004637. DOI: http://dx.doi.org/10.1002/14651858.CD004637.pub2





What is the best agent for antibiotic 
prophylaxis if penicillin allergy?



Allergy to beta-lactam and implications
• Appropriate use of perioperative antibiotics can decrease the 

incidence of SSIs.

• A beta-lactam antibiotic is the preferred perioperative antibiotic.

• For the 10% of patients who report a prior penicillin allergy, non–
beta-lactam antibiotics (eg, clindamycin, vancomycin) are given.

• However,  90%–99% of patients with a reported penicillin allergy are 
not truly allergic (ie, there is no immediate hypersensitivity) and <3% 
of patients with an allergy to penicillin will also react to cefazolin. 
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The Impact of a Reported Penicillin Allergy on Surgical Site Infection Risk
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Allergy to beta-lactam and implications



Hypersensitivity Reactions,a n = 718 (68.9%)

Rash
b

346 (37.5)

Urticaria
b

166 (18.0)

Angioedema or swelling
b

82 (8.9)

Anaphylaxis
b

42 (4.6)

Itching
b

41 (4.5)

Shortness of breath
b

19 (2.1)

Flushing
b

12 (1.3)

Hypotension
b

5 (0.5)

Acute interstitial nephritis
c

2 (0.2)

Blister
c

2 (0.2)

Stevens-Johnson syndrome or 

toxic epidermal necrolysis
c

1 (0.1)

Reactions Identified for the 922 Patients Reporting Penicillin Allergy (n = 

1042)
aTwenty-one patients had both hypersensitivity reactions and side effects 

to penicillin.
bReactions amenable to penicillin allergy evaluation (ie, penicillin skin 

testing and/or test dose challenges).
cReactions that are potential contraindications to beta-lactam antibiotic 

administrations.



Side Effects and Intolerances, n = 89 (8.5%)
• Gastrointestinal symptoms

• 51 (5.5)

• Renal damage

• 2 (0.2)

• Headache

• 4 (0.4)

• Fever

• 2 (0.2)

• Mental status change

• 4 (0.4)

• Musculoskeletal symptoms

• 7 (0.8)

• Other adverse reactions

• 19 (2.1)

• Unknown Reactions, n = 235 (25.5%)
b



Impact of a Reported Penicillin Allergy on 

Surgical Site Infection        

Adjustment Odds ratio (95% confidence interval) P value

None (univariable) 1.36 (.94–1.97) .10

Surgery type 1.45 (1.00–2.12) .051

Surgery type, age, sex, and race 1.49 (1.02–2.18) .04

Surgery type, age, sex, race, American 

Society of Anesthesiologists class, 

procedure duration, and wound class

1.51 (1.02–2.22) .04





• Routine pre-operative bowel preparation should not be used before minimally invasive 
gynecologic surgery.

• Its use is similarly discouraged before open laparotomy in gynecologic surgery/gynecologic 
oncology, especially within an established ERAS pathway. 

• Surgeons who feel bowel preparation is necessary should limit its use to patients in which a 
colon resection is planned.

• In these cases the use of oral antibiotics alone should be considered or combined with 
mechanical bowel preparation. 

• High quality data from the colorectal literature have shown that mechanical bowel 
preparation alone does not decrease post-operative morbidity and should thus be 
abandoned.

• Evidence level: moderate

• Recommendation grade: strong



Chlorhexidine bathing





Cutaneous antisepsis



Vaginal antisepsis





Normothermia



Normothermia

• Extrapolated from the colorectal surgical literature

• Active rewarming vs not-reduces SSI

• Passive vs active methods of normothermia

• Ambient air temperature issues



Hyperglycemia and Infection

Goal
Glucose <180mg/dl in all 

hospitalized patients

Postoperative hyperglycemia is associated with an 

increased risk of SSI in general surgery patients.

Background

• Hyperglycemia is common in 
hospitalized patients

• 38% of medical and surgical 
patients had hyperglycemia

• 26% diabetic

• 12% nondiabetic

• In cardiac surgery, degree of 
postoperative hyperglycemia 
correlates with SSI, adopted as SCIP 
measures
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Slide from AHRQ: Building your SSI bundle



MRSA Status

• Not a common cause of infection post hysterectomy

• Decolonization with mupirocin/chg

• Unclear if routine screening is necessary in all patients but history of 
MRSA should prompt decolonization 

https://www.technologynetworks.com/immunology/posters/

mrsa-screening-for-surgical-site-infection-prevention-prior-to-hysterectomy-at-a-cancer-center-301663



Surgical Technique

• Hemostasis

• Tissue damage

• Training/volume

• Wound closure

• Post operative dressing standardization



Audit and Feedback



Audit and Feedback



Audit and Feedback



Tobacco and Perioperative Outcomes





Communication for Preventing SSI 





OR Traffic 



OR Traffic



OR Traffic

• Canadian hospital with high rates of SSI following orthopedic 
procedures

• Manual counting showed 32 to 72 door openings in a 75 minute case

• Reasons were: chart review, break, instrument and new people

• Interventions: record reason why one is entering the door if not core 
person, phone rather than in person entry, collect all instruments 
ahead of time to be ready

• OR openings dropped from 70 to 3 per case; SSI were reduced as well

https://www.facs.org/media/press-releases/2016/nsqip-ssi-071816



Don Berwick’s Knee-How to Prevent Complications 
and Extrapolation to Hysterectomy



Bundles for Reducing SSI Post Hysterectomy







Framework for SSI Reduction

Readiness (Facility)

• Establish standard preoperative care instructions and education for women 
undergoing major gynecologic surgery

• Establish a system that delineates responsibility for every member of the 
surgical team

• Establish standards for temperature regulation:

• Ambient operating room temperature

• Patient normothermia



Readiness

• Standardize the selection and timing of administration of prophylactic 
antibiotics

• Standardize the timing of discontinuation of prophylactic antibiotics 

• Establish standard on appropriate skin preparation



Recognition and Prevention (Every Patient)

• Assess patient risk preoperatively for surgical site infection:

• Blood glucose level

• Body mass index

• Immunodeficiency

• Methicillin-resistant Staphylococcus aureus status

• Nutritional status

• Smoking status



Response (Every Case)

• Develop intraoperative “Timeouts” to address antibiotic dosage, 
timing, prophylaxis issues, and patient-specific issues

• Reassess patient risk for surgical site infection based on length of 
surgery, potential bowel incision, vaginal contamination, and amount 
of blood loss

• Provide postoperative care instructions and education



Reporting and Systems Learning (Every Facility)

• Establish a culture of huddles for high-risk patients

• Create system to analyze and report surgical site infection data

• Monitor outcomes and process metrics



Reporting and Systems Learning (Every Facility)

• Actively collect and share physician-specific surgical site infection data 
with all surgeons as part of their ongoing professional practice 
evaluation

• Standardize a process to actively monitor and collect surgical site 
infection data with postdischarge follow-up


