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Preventing Surgical Site  Infect ions  

Key Recommendations for Practice 
 

Developed by the Joint Royal College of Surgeons in Ireland/Royal College of Physicians of 

Ireland Working Group on Prevention of Surgical Site Infection (2012) 

 

Healthcare-associated infection (HCAI) affects around one in twenty hospitalised patients in Ireland. 

Surgical site infection (SSI) is one of the commonest HCAI and results in significant morbidity and 

increased hospital costs.   

This document has been drafted by the members of the joint RCSI and RCPI working group for the 

prevention of SSI. (Appendix 1) 

 It outlines a number of evidence-based recommendations to optimise practice and proposes a 

number of audit measures for the prevention of SSI.  The key recommendations outlined in this 

document are not intended to be full policies and procedures but rather they should be incorporated 

into local policies and daily practice. The elements of the key recommendations are based on a recent 

literature review performed by Health Protection Scotland (see: 

http://www.hps.scot.nhs.uk/haiic/ic/publicationsdetail.aspx?id=50987) 

The Health Protection Scotland review graded the evidence using the Healthcare Infection Control 

Practices Advisory Committee (HICPAC) method as follows:  

• Category 1A – strong recommendation based on high to moderate quality evidence  

• Category 1B – strong recommendation based on low quality of evidence which suggest net 

clinical benefits harms or an accepted practice (e.g. aseptic technique)  

• Category 1C – a mandatory recommendation  

• Category II – a weak recommendation which shows evidence of clinical benefit over harm  

• No recommendation – not sufficient evidence to recommend one way or another  

In addition to the overall assessment of the evidence underpinning the recommendation, other factors 

such as the health impact and expert opinion on the potential critical outcomes were considered.  

  

http://www.hps.scot.nhs.uk/haiic/ic/publicationsdetail.aspx?id=50987�
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In the development of these measures adherence to accepted standard operating procedures 

regarding instrument sterility, theatre attire and conduct and operative technique have been assumed. 

These reccomendations focus on the generality of surgery and so have not taken account of speciality 

specific reccomendations eg. laminar flow theatres in orthopaedics, wound protectors in general 

surgery.  

The key measures to prevent SSI outlined in this document should be considered by all healthcare 

staff that care for surgical patients and be applied into routine practice for the care of all patients.  

Auditing single dose surgical prophylaxis should be performed on a regular basis and incorporated 

into surgical audit and review.  

The recommendations in this document lend themselves directly to a locally instituted, multidisciplinary 

quality improvement initiative. A multifaceted project-based approach may best promote reliable 

implementation. This approach could be based on the concept of a Surgical Care Bundle where a 

series of measures are developed by a multi-disciplinary team. These measures are then consistently 

and correctly performed on all patients with this perfomence being audited until complete compliance 

is achieved and maintained. This process has been demonstrated to be very effective in the reduction 

of a number of significant infections, notably central line infections and surgical site infections. (Cima 

et al, Pronovost et al) 

This approach should include both ongoing education and training, and the careful examination of the 

structures and processes which underpin performance.   

The measures suggested in this document are evidence based, and may be used as a baseline 

dataset for audit and improvement. Such audit with improvement is well aligned with professional 

regulatory body ongoing continued professional development (CPD) requirements. 
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A: Key Recommendations for Practice 

1. Pre-operative 

a. Avoid hair removal at the surgical site. If hair must be removed use single-patient use 

clippers and not razors.   (1A) 

b. Wash the patient / ensure that  the patient has showered (or bathed/washed if unable 

to shower) on day of or day before surgery (1B) 

c. Use the right drug at the right time for the right duration for antibiotic prophylaxis (1A) 

i. Right drug: Prescribe antibiotic prophylaxis according to local antimicrobial 

prescribing guidelines 

ii. Right time: Ensure that the antibiotic is given AT INDUCTION (WITHIN 60 

MINUTES BEFORE SKIN INCISION).  In surgery where a tourniquet is to be 

applied, a 15 minute period is required between the end of antibiotic 

administration, and tourniquet application. 

iii. Right duration: SINGLE DOSE only unless otherwise  indicated 

 

Surgical prophylaxis should be prescribed in the appropriate section of the drug Kardex.  The aim of 

surgical prophylaxis is to have maximum tissue antibiotic levels at the time of first incision.  For this 

reason, prophylaxis is administered AT INDUCTION (WITHIN 60 MINUTES BEFORE SKIN 

INCISION). With the exception of a small number of surgical indications (see below), the duration of 

surgical prophylaxis should be a SINGLE DOSE, except in two circumstances, these are: 

• Blood loss – fluid replacement:  Serum antibiotic concentrations are reduced by blood loss 

and fluid replacement, especially during the first hour of surgery when antibiotic levels are 

high. In the event of major intra-operative blood loss (>1.5 litres) additional doses of 

prophylactic antibiotic should be considered after fluid replacement 

• Prolonged surgical procedures:  Many antibiotics, such as cephalosporins like cefuroxime, are 

short acting and therefore an additional dose should be administered during the surgery if the 

procedure lasts longer than 4 hours. 
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There are a number of types of surgery where single dose antibiotic prophylaxis may not be 

appropriate based upon the current available evidence. These are listed in the National Antimicrobial 

Stewardship Guidelines, and are as follows. 

• Duration of prophylaxis involving more than a single dose but not for more than 24 hours: 

o Open reduction and internal fixation of compound mandibular fractures 

o Orthognathic surgery 

o Complex septorhinoplasy (including grafts) 

o Head and neck surgery (contaminated or clean-contaminated wound class) 

o Arthroplasty 

• Duration of prophylaxis for more than 24 hours but not for more than 48 hours: 

o Open heart surgery 

 

2. Intra-operative 

a. Use  2% chlorhexidine gluconate in 70% isopropyl alcohol solution for skin 

preparation (if the patient is sensitive/allergic, use povidone-iodine) (1A) 

b. Ensure that  

i. the patient’s body temperature is maintained above 36°C during the 

perioperative period (excludes cardiac patients) (1A) 

ii. the patient’s haemoglobin saturation is maintained above 95% (or as high as 

possible if there is underlying respiratory insufficiency) (1B) 

iii. if the patient is diabetic that the glucose level is kept at <11mmol/l throughout 

the operation (1B) 

c. Give an additional dose of antibiotic if the surgical procedure is prolonged
2
 or there is 

major intra-operative blood loss (>1.5 litres in adults or 25ml/kg in children ) - 

otherwise the duration of surgical prophylaxis should be a SINGLE DOSE 

d. Cover the surgical site (wound) with a sterile wound dressing prior to removal of 

drapes at the end of surgery(1A) 
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The RCPI/RCSI joint Surgical Site infection Committee supports the introduction of 2% chlorhexidine 

and 70% isopropyl alcohol to reduce SSI.  This will result in less surgical site infections, reduced 

length of stay, avoidance of potential litigation following acquisition of an SSI, and significant cost 

savings.  There will be additional acquisition costs for this product. Darouiche R et al in 2010 showed 

that a chlorhexidine/alcohol solution for surgical skin preparation reduced surgical site infections in 

clean contaminated surgery by 41% compared with povidone iodine scrub and paint.  When 

comparing specific types of infection, chlorhexidine/alcohol solution was significantly more protective 

than povidone iodine against both superficial incisional infections (52% reduction) and deep incisional 

infections (67% reduction) 
 
 The number needed to treat with chlorhexidine/alcohol solution instead of 

povidone iodine in order to prevent one case of surgical site infection was approximately 17, which 

makes this intervention compared with many others cost effective.  

Skin must be allowed to dry thoroughly, avoid pooling of the disinfectant and the patient draped after 

their skin is dry.  This is essential to prevent surgical fires associated with the use of alcohol-based 

antiseptics. The presence of fuel (e.g., anaesthetic gases, alcohol-based antiseptic solutions, and 

drapes), ignition sources (e.g., diathermy, lasers) and oxygen in operating theatres provide all the 

elements for fires to occur.  It has been estimated that 50-200 such fires occur annually in the United 

States. (Caplan RA et al.) Alcohol-based skin antiseptic has been reported as the primary cause for 

some of these fires. (Patel R et al., Spigelman AD)   Rocos and Donaldson reported that 11 of the 13 

fires reported to the National Patient Safety Agency between 2004 and 2011, were associated with the 

use of alcohol-based skin solution. Three practices were identified as the cause of these fires;   

1. The solution not being allowed to dry 

2. Swabs soaked in the solution remained in the operating field  

3. Drapes soaked in the solution  

 

Prevention therefore includes the following measures; 

• Increase awareness of and educate staff on the risk of fires within the operating theatres and 

review systems and processes to minimise the risk  

• In relation to fires associated with alcohol-based antiseptics the following practices have been 

recommended:  

o Follow the manufacturer’s instructions on the use of alcohol-based solutions (Rocos B et 

al.) 

o Use an applicator that allows the dissipation of vapor, reduces the risk of pooling  and 

excess application by controlling the flow of solution  (Center for Medicaid.) 
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o Avoid pooling of the solution e.g. underneath the drapes, in the patient's umbilicus etc      

and ensure that the skin is allowed to dry following application (Rocos B et al., Center for 

Medicaid., NICE; 2008, Medicines and Healthcare Products Regulatory Agency. SN 

2000(17), Zahiri HR et al.)  

o Avoid draping the patient until the skin is dry (Retzial K.) 

o Ensure swabs soaked with solution are removed from operating field  

o Consider using aqueous-based skin antiseptic for emergency procedures, where waiting 

for the alcohol-based solution to dry may comprise patient safety 

 

3. Post-operative 

a. Do not tamper with or remove the surgical site (wound) dressing for 48hours post-op 

unless clinically indicated (II) 

b. Use aseptic (no touch) technique for surgical site (wound) inspection and/or surgical 

site (wound) dressing changes (1B) 

c. Hand hygiene is mandatory before and after every time the surgical site (wound) is 

inspected or the dressing is changed (1A) 

 

Aseptic (no touch) technique aims to prevent micro-organisms on hands, surfaces or equipment being 

introduced to a surgical site or wound.  A no touch technique with clean or sterile gloves, where 

appropriate, should be used for any change or removal of surgical site (wound) dressings. 
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B: Audit measures 

While there are many aspects of the key recommendations that can potentially be audited, the 

Working Group recommends that in the first instance, process measures such as those outlined below 

are used.  The four process measures outlined in section B1 should be audited in the first instance 

and should be relatively easy to obtain/audit.  Audit results can then be used to target areas that need 

improvements. Thereafter additional measures as outlined in section B2 should be used. 

 

B1:  Initial Recommended Audit (Process) Measures 

 Audit Measure 

1. 
% of patients who receive single dose antibiotic prophylaxis, where local guidelines specify only 
one dose is required 

2. 
% of patients who receive an additional dose(s) of intra-operative antibiotics if surgery lasts 
more than 4 hours where local guidelines specify more than one dose is required 

3. 
% of patients who receive an additional dose(s) of intra-operative antibiotics if intra-operative 
blood loss exceeds 1.5 litres where local guidelines specify more than one dose is required. 

4. 
% patients at 48 hours postop where surgical site (wound) dressing has not been removed or 
tampered with unless clinically indicated 
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B2:  Additional Audit Measures 

The following measures are also suitable to audit compliance; 

1. Process measures 

Right drug: % agreement with antibiotic agent choice for procedure 
compared to local guidelines 
% agreement with dosing recommendations compared to local guidelines 

Right time: % of patients who receive antibiotics in the 60 minute window 
pre-incision 
% of patient undergoing surgery where a tourniquet is to be applied, where antibiotic 
administration ends at least 15 minutes before tourniquet application 

Right skin 
preparation:  

% patients where 2% chlorhexidine gluconate in 70% isopropyl alcohol solution was 
used for skin preparation (exclude patients sensitive/allergic) 

Right hand 
hygiene:    

Hand hygiene compliance score (%) with breakdown by World Health Organisations 
(WHO) 5 moments and by healthcare staff category (%) 

 

Outcome Measures:  

• Surgical site infection rate for that procedure 

• Interval between surgical procedure and the diagnosis of surgical site infection, especially the 

proportion diagnosed as in-patient and out-patient. 
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C: Implementation 

The key evidence-based recommendations outlined in this document should be adopted by all 

healthcare staff that care for surgical patients throughout all stages of that patient’s surgical care.  

Surgical directorates should consider how these elements can be embedded into daily practice.  A 

multidisciplinary team should be established to guide implementation. An initial audit should be 

performed to establish baseline compliance with the key recommendations.  Thereafter the process 

should be defined and mapped (i.e., follow a surgical patient’s journey with respect to these elements 

and map out all the relevant different healthcare workers involved in every aspect of these 

recommendations). Staff responsible for the various aspects of the recommendations will be identified 

by this process, and should be represented on the multidisciplinary team.  The mapping process will 

likely identify key points in time/staff groups/factors that are critical for the implementation of the 

various recommendations.  These factors may vary with the surgical procedure in question.  The 

multidisciplinary group should then agree how improvements can be made with respect to these key 

factors including consideration of healthcare staff education, training, alerts and checklists.  

Subsequent audits of compliance using the suggested audit measures as outlined above should be 

used to track improvements and the results feed back to all relevant healthcare staff.  
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Appendices – see separate document 

 

• Appendix 1:  Terms of Reference and Membership of RCSI and RCPI working group on SSI 

• Appendix 2:  Sample audit form for single dose surgical antibiotic prophylaxis 

• Appendix 3: Suggested Measure to Improve the Appropriateness of Surgical Antibiotic 

Prophylaxis 

• Appendix 4: Sources of Evidence and relevant links 

• Appendix 5: Sample Business Case - Justification documentation for changing from Current 

Skin Antisepsis practice to 2% Chlorhexidine and 70% Isopropyl Alcohol Skin Antisepsis for 

use. 
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