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Abstract

Introduction: Surgical Site Infection (SSI) is one of the most common postoperative complications in
surgery, with high morbidity. In our terciary-center we had a significant rate of surgical site infection.
Because of that we created a care bundle of measures in order to improve our outcomes.

Methods: Prospectively we implemented a care bundle with retrospective analysis, to decrease SSI. The
superficial, deep and organ/space infections were evaluated and compared before and after care bundle
implementation.

Result: Between January 1, 2016 and December 31, 2020, 1139 patient records relating to surgical
incisions were submitted for analysis. Until November 2017, we included 427 patients, 24,1% with SSI
in the post-operative period. From December 2017 on, we begun the implementation of all the measures
of our care bundle, which incorporate wound protector device, mechanical bowel preparation and
antibiotics. Until December 2020, we included 712 patients, with an SSI of 9,6%.

Conclusion: Surgical Site Infection (SSI) is the most frequent postoperative complication in colorectal
surgery and our terciary-center had an elevated surgical site infection. With the implementation of our
care bundle of measures, we significantly decreased SSI and since 2017 we’re keep going on that way.

Keywords: Surgical site infection; Colorectal surgery

Abbreviations: SSI: Surgical Site Infection; CDC: Center for Disease Control and Prevention; GCL-PPCIRA:
Local Coordination Group-Prevention and Control Infections and Antimicrobial Resistance Program; HAI-
SSI: Health-associated Infections-Surgical Site Infections; ECDC: European Centre for Disease Prevention
and Control; IV: Intravenous; HSM: Hospital de Santa Maria

Introduction

Surgical Site Infection (SSI) is an infection of the incision or organ/space[1] that occur
within 30 days after surgery if no implant is left in place or within one year if implant is
in place [2]. According on the depth of involvement SSI is classified as superficial incisional,
deep incisional or organ/space [2]. Surgical site infections are one of the most common
complications that occur after a gastrointestinal surgery [2-8], with colorectal surgery reports
rates up to 26-40% [5,9,10].

This health problem increases patient’s morbidity with important prolonged length
of stay-up to 10 days [7], increased readmission rate, antibiotic use and higher costs and
decreased quality of life [3,6-9]. In order to decrease surgical site infection in colorectal
surgery the Center for Disease Control and Prevention (CDC) created a guideline to provide
updated evidence-based recommendations [1]. Based on literature we created, in our tertiary
center, a “care bundle” for patients undergoing colorectal surgical interventions that includes
CDC measures plus wound protector device, mechanical bowel preparation and prophylactic
antibiotics. The primary purpose of this study is to describe whether our “care bundle”
resulted in decrease in SSI when used during the perioperative period of colorectal surgery.
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Materials and Methods

Based in a proposal of STOP Hospital Infection, a Gulbenkian
Foundation Project in collaboration with Portuguese Local
Coordination Group - Prevention and Control Infections and
Antimicrobial Resistance Program (GCL-PPCIRA) and the Institute
for Healthcare Improvement (IHI), we create a prospective study
with retrospective analysis of an implementation of a “care bundle
of measures” in order to reduce the rate of SSI in our surgery
department. We evaluate all patients who underwent elective open
colorectal surgical procedures during a period of almost five years-
May 5, 2016, to December 31, 2020.

Data from this period was collected by nurses and surgeons
included in GCL-PPCIRA. The data was collected prospectively from
the preoperative, intraoperative and 30 days postoperative periods
based on Health-associated Infections-Surgical Site Infections (HAI-
SSI) protocol from ECDC (European Centre for Disease Prevention
and Control). Surveillance of surgical site infections and prevention
indicators in European hospitals-HAI-Net SSI protocol, version 2.2.
Stockholm: ECDC; 2017 [11]).

Table 1: Coloretal surgery care bundle.

Why “care bundle” to prevent SSI?

Colorectal surgery has a higher SSI rate compared with other
surgeries [10] and since 2016 we reported all data from colorectal
elective operations to GCL-PPCIRA program and rates of SSI were
extremely high. So, inspired in CDC measures plus wound protector
device, mechanical bowel preparation and prophylactic antibiotics
reported in literature we proposed a “care bundle” table 1-our care
bundle - to prevent surgical site infections. In July 2017 we introduce
O-ring retractor to protect surgical incision and in November 2017
we introduce mechanical bowel preparation and antibiotics during
the pre-operative period.

Data collection and analysis

Previously we established the definition of surgical site
infections - superficial incisional, deep incisional or organ/space-
according to theliterature [9,11,12]. All the staffinvolved in program
was informed about all measures before its implementation. The
colorectal team was responsible for 2, 6 and 7 of preoperative
measures and 5 and 7 of intraoperative measures table 1 and the
nurses and anaesthetic team were responsible for the others.

Preoperative

1. Antiseptic skin cleansing with chlorhexidine wipes at the night before of surgery

2. Mechanical bowel preparation:
a) Liquid diet without residues at the day before surgery (fasting at 0 o’clock)
b) Oral antimicrobial agents (at the day before surgery): neomycin 1 g between 19-23h; erythromycin 1g between 19-23h

c) Polyethylene glycol at 15 o’clock (2L or 4L regimen)

3. Avoid trichotomy

4. Check blood glucose levels (start insulin infusions for any blood glucose level > 180mg/dL)

5. Maintain normothermia (36-37 2C)

6. KCl 30mEqgs at 21 o‘clock

7. Isotonic solution with glucose 1000mL at 21 o‘clock

Intraoperative

1. Avoid trichotomy

2. Check blood glucose levels (start insulin infusions for any blood glucose level>180 mg/dL)

3. Dose of IV cefoxitin based on weight (2g in adults with normal BMI and 3g in obese patients)

4. Redose prophylactic antibiotic based on duration of surgery

5. Use standardized chlorhexidine for skin preparation

6. Maintain normothermia during procedure (36 -37 2C)

7. Wound protector device

Postoperative

1. Check blood glucose levels each 8/8h at first day

2. Protect primary-closure incisions during the first 24h

We use definitions of the HAI-SSI protocol to superficial, deep
and organ/space SSI's which include microbiology study (during
the first 30 days after surgery) and if the result was positive,
we reported to GCL-PPCIRA. The SSI rates were reported every
month to colorectal team and each semester we developed a chart,
comparing each semester with the previously. Every month the
total number of documented SSI's was divided by the total number

of patients undergoing colorectal elective operations. Rates for
superficial, deep and organ/space SSIs were calculated similarly.

Result

Between January 1, 2016 and December 31, 2020, 1139
patients record relating to surgical incisions were submitted for
analysis. All patients were from HSM, Lisbon, and the surgery was
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performed in the main operating room of General Surgery by the
same team. SSI rates were calculated according to global guidelines
for the prevention of surgical site infection of World Health
Organization [13]. During this period, a surgical safety checklist
based on “our care bundle” was implemented and checked monthly

Table 2: Care bundle implementation: past and present.

and we observed a significant decrease of surgical site infections.
Before care bundle intervention, our study included 427 patients,
103 of them with SSI (24.1%). After care bundle, 712 patients were
submitted to surgical procedure and we reported an overall SSI of
9.6%, which confers a significantly decrease in SSI Table 2.

Before Care Bundle Implementation Post-Care Bundle Implementation
June 2(2) (1) io ;o June July tozl())ci(;ember 2018 2019 2020
No. of patients 277 150 273 217 222
Overall SSI (%) 66 (23.8) 37 (24.7) 27 (9.9) 23 (10.6) 18 (8.1)
Superficial SSI (%) 41 (14.8) 23 (15.3) 13 (4.8) 15 (6.9) 7(3.2)
Deep SSI (%) 15 (5.4) 4(2.7) 3(1.1) 0 (0) 3(1.4)
Organ Space SSI (%) 10 (3.6) 10. (6.7) 11 (4) 8 (3.4) 8 (3.6)

Discussion

Surgical site infection is the most frequent complication
after colorectal surgery and continues to be a major source of
morbidity [3-8,12-16]. In the literature we reported a surgical site
infection up to 40% [10,16], 50-60% of them could be preventable
with evidence-based guidelines [1,12]. Length of hospital stay
is three times longer for patients with SSI and there is two to
eleven times higher risk of death [12,16]. On the other hand, the
economic burden of SSI is associated with a 35% increase in direct
healthcare costs [14]. The bowel-derived organisms are the most
common involved in SSI and more than 20% are resistant to the
prophylactic antibiotics [16]. An implementation of a SSI bundle
with a multidisciplinary work pattern shows, in several relevant
studies, a significantly reducing of SSI [14,17], with the most
notable difference being the rate of superficial SSI [14]. Primary
prophylaxis, which means the prevention of an initial infection,
aims to prevent the development of SSI and/or improving SSI-
associated morbidity [18] and gastrointestinal tract has numerous
opportunistic pathogens that could easily contaminate the surgical
site. Because of that, it is recommended preventive antibiotic
treatment in colorectal surgery [19]. The infection rate was
significant lower with oral plus i.e. antibiotics when compared with
oral or i.e. antibiotics alone [20]. So it is recommended regimens
that include oral neomycin and erythromycin plus a single dose
of second-generation cephalosporin with aerobic and anaerobic
activities (for example cefoxitin) or cefazolin plus metronidazole
ie. [21].

Despite of that the efficacy of oral antibiotic regimen has been
proven only when Mechanical Bowel Preparation (MBP) was used
[21,22], with osmotic agents, laxatives or a combination of them
[22]. Based on evidence, in our department we use a polyethylene
glycol, an osmotic agent, which is a not absorbed balanced solution,
and an antibiotic regimen a like the one shown in table 1. Despite
of all the measures we describe before and with literature review
we include a wound protector device in our care bundle in order to
improve our results.

Wound retractors/protectors are devices created to protect
abdominal wall edges from trauma and bacterial contamination

during surgery. Some studies suggest a decrease risk of SSI [6-8,23]
- up to 45%-when the wound retractor is used [3] with a lower
length of hospital stay [24]. In our series we perceived a statistically
significant SSI reducing with the introduction of oral antibiotics
and mechanical bowel preparation and a wound retractor.

In our study we analysed more than one thousands of patients
submitted to colorectal surgery, most of them by median laparotomy;,
and we verified that with our care bundle implementation we
significantly reduced the surgery’s morbidity and costs by reducing
SSI. Since the final of 2020 we have continued to implement these
measures and progressively switch from open to laparoscopic
approach, hence having the sustained decrease of SSI as a primary
goal in colorectal surgery.

Conclusion

During many years we observed an increase of surgical site
infections secondary to colorectal surgery in our terciary-center.
After the implementation of our reviewed care bundle measures
in 2017, the reported overall rate of SSI was significantly reduced.
Because of our results we believe that the global implementation of
our care bundle will improve health care and we conclude that the
time to prevention is before, during and post-surgery.
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