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The cost and clinical implications of surgical site infections (SSIs) 

represent an enormous burden to today’s health system. As the 

second most common health associated infection (HAI)--behind 

only pneumonia--- SSIs drive cost to our health system to the tune 

of $1.3 billion per annum and result in 1 million patient days of 
1 Furthermore, decreasing SSIs 

has been shown to improve outcomes as a result of decreased 

morbidity and increased patient satisfaction. Finally, it is worth 

noting that SSIs are increasingly a focus of both hospital systems 

and providers as there is a continued move to value-based care and 

compensation using established quality metrics. 
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Gastrointestinal surgical procedures, particularly 
those that encompass the colon and rectum have 
been reported to have a higher incidence of SSIs, 

2, 3 Although many 

applied in order to reduce the incidence of SSIs during 
colon and rectal procedures, such implementation 

results. In the following manuscript, we will describe 
the successful systematic implementation of a 
colon bundle protocol in our health system. We 

SSIs with the application of a colon bundle protocol 
in patients undergoing colorectal surgery. The object 
of this prospective study was to compare rates of SSIs 
pre- and post-implementation of a dedicated colon 
surgery bundle in our health system.

Background

Northwell Heath is a large health system composed 

found to be an outlier within our health system with 

and therefore assembled a multidisciplinary team 

they compromised surgeons, anesthesiologists, 
nurses, infectious disease physicians, and hospital 
administrators, and gathered best practice guidelines 
and recommendations for decreasing SSIs post 
colorectal surgery. As the parameters or elements of 
the bundle were created, the interdisciplinary team 
established strategies for the implementation and 
application of the bundle elements. It was essential to 

their families, and help developed champions among 

a system for feedback. The team developed a tool to 
track the compliance and data. 

The Colon Bundle

Knowing very well that no one colon bundle could 
encompass every single element described to 
decrease SSIs, we concentrated on well-established 
protocols from the National Surgical Quality 
Improvement Program, Joint Commission Center for 
Transforming Health Care, U.S. Department of Health 

for Patients, and tailored a colon bundle that would 
be best accepted and implemented at our health 
system. 

The bundle we describe includes pre-hospital and 
pre-, intra- and post operative measures. It should 
be noted that the data we present comprising the 
bundle does not exclusively include cases involving 
a ci-NPWT treatment algorithm. Our institution did 

not fully move to ciNPWT as part of our colon bundle 

Pre-Hospital Parameters

The pre-hospital component, which often starts in the 

their family that their involvement in this process is 
extremely important. The patient needs to understand 
that their participation is paramount in reducing the 
incidence of SSIs. That is, the patient needs to “buy in” 
to fact that what they do or don’t do will impact their 
outcome. This starts with weight reduction in the obese, 
cessation of smoking, involvement of endocrinologists 
for glucose management in diabetics with elevated 
HgbA1c, proper mechanical bowel preparation with 
a polyethylene glycol solution and oral antibiotics the 
day before surgery, and washing at home for three 
days prior with chlorhexidine gluconate wash. On the 
day of surgery, abdominal wall hair is clipped in the 
holding area and not in the operating room. Patients are 
warmed with standard warming measures such as warm 
air blankets to avoid inadvertent hypothermia before 
the surgery.

Intra-Operative Parameters

Intra-operative skin preparation with chlorhexidine 
gluconate with isopropyl alcohol or iodine povacrylex 
is used when not contraindicated. Maintaining a core 
temperature above 36 degrees is recommended. 
Hypothermia is avoided with warm intravenous 

irrigation. Core body temperature is assessed every 
15 minutes during the operation and in the recovery 
room. Normoglycemia is paramount. Glucose levels 
are checked just prior to surgery and every two hours 

dl. Weight-based appropriate therapeutic levels of 
intravenous antimicrobial prophylaxis is given within 1 
hour of incision and re-dosed when necessary. Optimal 
tissue oxygenation is monitored and maintained in 
the operation. Once the surgeon is ready to close 
the incisions, the entire team re-scrubs, re-gowns 
and re-gloves, places sterile drapes over the patient 
and a separate, clean, standardized fascial closure 
tray is used. The subcutaneous tissue and skin is 
washed with antibiotic irrigation and skin is stapled 
closed. A negative pressure wound treatment (NPWT) 
(PREVENATM Incision Management System) is placed 
over the incision, or multiple incisions, and is left on for 

Negative pressure wound treatment has long been 

wound healing and closure. The use of closed incisional 
negative pressure wound therapy (ci-NPWT) has also 
been shown to improve post-surgical outcomes.8 
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Procedure Performed:

Surgeon:

Unit Responibilies Action Taken Action Documented

Pre-Procedure RN Oral Antibiotics given?
Mechanical bowel prep done?

1. Was wash done 2 days prior to surgery?
2. Was wash done 1 day prior to surgery?
3. Was separate sponge used for each wash?

5. Did patient wear fresh clothing after wash?

Completed by:

SDS RN or 
Pre-Procedure RN

Temperature - Goal ranger 36 °-38 ° Celsius
1. Temperature > 36 ° Celsius on arrival to SDA?
2. Were bair paws applied? 

If temperature is > 36 ° Celsius, no further temps needed
3. Temperature at 1 hour > 36 ° Celsius  

Surgery on Hold until temp > 36 ° Celsius (Elective only) 

Temp:

BS 

Completed by:

Circulating RN Initial temperature on arrival to OR Temp: 

Completed by:

Anesthesiology Was initial antibiotic selection and dosing given (see chart on 
back)

 
> 36 ° Celsius 

Warning methods used: 

Was re-dosing given within appropriate time?

Completed by Anesthesia Provider:

Circulating RN Were gown and gloves changed before the time of closure?
Was sterile closure tray used?

Completed by:

PACU RN or Post-
Procedure RN

Initial temperature on arrival to PACU

Colorectal Bundle Tool
Table 1

Post-Operative Parameters

The post-operative management is a continuation 
of many of the pre-operative and intra-operative 
parameters, that is maintenance of normothermia, 
normoglycemia, one dose intravenous antibiotics is 

given post-operatively then discontinued. The use of 
ci-NPWT (PREVENATM Incision Management System) is 
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Our Results

Consecutive patients who underwent a colorectal 
procedure at one of our hospitals between January 

Figures 1. and 2., the year prior to implementation 
of the colon bundle (which was the impetus for the 
study). Additionally, we noted a decrease in SSIs 
occurring in clean-contaminated and contaminated 

We believe that the success of this colon bundle is 
multifactorial in that the reduction seen in SSIs seen 
in those patients that underwent the colon bundle 

of SSIs. No institution, no health system, no surgeon 
nor patient is immune to SSIs. We must all strive for 

zero incidences. Is that possible? Maybe not, but we 

must strive for it. The same was said about central 
line infections, ventilator-associated pneumonias, 
and catheter-associated urinary tract infections. 
Many institutions have seen a zero incidence in 
these infections for many years. Hospitals and 
health systems need to be honest and review 
their data carefully. It is imperative to assemble a 
multidisciplinary team approach with “buy in” from 
clinical leaders and champions.  These champions 
will need to educate each of their own separate 
clinical areas. They will need to demonstrate that 
the implementation of a colon bundle does lead to 

improvement in care. In addition, the patient must 
also be an active participant in this process. The pre-
operative education in regards to weight reduction, 
cessation of smoking, proper mechanical bowel 
preparation and skin preparation and normalization 
of HbA1c are invaluable.

Our use of intraoperative separate closure tray with 
clean instruments facilitates the closure of the fascia. 
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Extensive antibiotic irrigation of the subcutaneous 
tissue and skin as well as our use of ci-NPWT with 
PREVENATM Incision Management System is an 
important component of our approach to managing 
colon bundles and decreasing SSIs. The use of ci-NPWT 
has been reported extensively to reduce SSIs in multiple 
surgical procedures including colorectal procedures.   

In summary, the implementation of a colon 

in SSIs post colorectal surgery, in our experience, 

successfully incorporate a colon bundle protocol.
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