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Definition

The United States Centers for Disease Control 
and Prevention (CDC) has developed criteria 
that define surgical site infection (SSI) as 
infection related to an operative procedure 
that occurs at or near the surgical incision 
(incisional or organ/space)within 30 days of 
the procedure or within 90 days if prosthetic 
material is implanted at surgery.



Wound Classification

• Clean wounds are uninfected operative wounds 
in which no inflammation is encountered and the 
wound is closed primarily. By definition, a viscus
(respiratory, alimentary, genital, or urinary tract) 
is not entered during a clean procedure

• Clean-contaminated wounds are operative 
wounds in which a viscus is entered under 
controlled conditions and without unusual 
contamination



Wound Classification

• Contaminated wounds are open, fresh accidental 
wounds, operations with major breaks in sterile 
technique, or gross spillage from a viscus. 
Wounds in which acute, nonpurulent
inflammation was encountered also were 
included in this category.

• Dirty wounds are old traumatic wounds with 
retained devitalized tissue, foreign bodies, or 
fecal contamination or wounds that involve 
existing clinical infection or perforated viscus



Antimicrobial prophylaxis is justified for most 
clean-contaminated procedures. The use of 
antimicrobial agents for dirty procedures or 
established infection is classified as treatment 
of presumed infection, not prophylaxis



Microbiology

• The predominant organisms causing surgical site 
infections (SSIs) after clean procedures are skin 
flora, including streptococcal species, 
Staphylococcus aureus, and coagulase-negative 
staphylococci

• The percentage of SSIs caused by antibiotic-
resistant pathogens has increased (eg, MRSA, 
methicillin-resistant Staphylococcus epidermidis
[MRSE], vancomycin-resistant enterococci [VRE])



Antibiotic selection

• Cefazolin is a drug of choice for many procedures; it 
is the most widely studied antimicrobial agent with 
proven efficacy for antimicrobial prophylaxis. It has a 
desirable duration of action, spectrum of activity 
against organisms commonly encountered in surgery, 
reasonable safety, and low cost.

• Second-generation cephalosporins (such 
as Cefuroxim) have broader coverage against gram-
negative organisms 
than Cefazolin. Cefoxitin and Cefotetan also have 
some anaerobic activity.















Timing

• Antimicrobial therapy should be initiated 
within the 60-120 minutes prior to surgical 
incision to optimize adequate drug tissue 
levels at the time of initial incision



Evidence base 1

• BACKGROUND: Randomized, controlled trials have shown that 
prophylactic antibiotics are effective in preventing surgical-wound 
infections. However, it is uncertain how the timing of antibiotic 
administration affects the risk of surgical-wound infection in actual clinical 
practice.

• METHODS: We prospectively monitored the timing of antibiotic 
prophylaxis and studied the occurrence of surgical-wound infections in 
2847 patients undergoing elective clean or "clean-contaminated" surgical 
procedures at a large community hospital. The administration of 
antibiotics 2 to 24 hours before the surgical incision was defined as early; 
that during the 2 hours before the incision, as preoperative; that during 
the 3 hours after the incision, as perioperative; and that more than 3 but 
less than 24 hours after the incision, as postoperative.



Evidence base 1

• RESULTS: Of the 1708 patients who received the prophylactic antibiotics 
preoperatively, 10 (0.6 percent) subsequently had surgical-wound infections. Of 
the 282 patients who received the antibiotics perioperatively, 4 (1.4 percent) had 
such infections (P = 0.12; relative risk as compared with the preoperatively treated 
group, 2.4; 95 percent confidence interval, 0.9 to 7.9). Of 488 patients who 
received the antibiotics postoperatively, 16 (3.3 percent) had wound infections (P 
less than 0.0001; relative risk, 5.8; 95 percent confidence interval, 2.6 to 12.3). 
Finally, of 369 patients who had antibiotics administered early, 14 (3.8 percent) 
had wound infections (P less than 0.0001; relative risk, 6.7; 95 percent confidence 
interval, 2.9 to 14.7). Stepwise logistic-regression analysis confirmed that the 
administration of antibiotics in the preoperative period was associated with the 
lowest risk of surgical-wound infection.

• CONCLUSIONS: We conclude that in surgical practice there is considerable 
variation in the timing of prophylactic administration of antibiotics and that 
administration in the two hours before surgery reduces the risk of wound 
infection.



Evidence base 1



Evidence base 2
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Evidence base 2

• BACKGROUND Based on observational studies, 
administration of surgical antimicrobial prophylaxis 
(SAP) for the prevention of surgical site infection (SSI) 
is recommended within 60 min before incision. 
However, the precise optimum timing is unknown. 
This trial compared early versus late administration 
of SAP before surgery.



Evidence base 2

• METHODS In this phase 3 randomised controlled superiority trial, we 
included general surgery adult inpatients (age≥18 years) at two Swiss 
hospitals in Basel and Aarau. Patients were randomised centrally and 
stratified by hospital according to a pre-existing computer-generated list in 
a 1:1 ratio to receive SAP early in the anaesthesia room or late in the 
operating room. Patients and the outcome assessment team were blinded 
to group assignment. SAP consisted of single-shot, intravenous infusion of 
1·5 g of cefuroxime, a commonly used cephalosporin with a short half-life, 
over 2-5 min (combined with 500 mg metronidazole in colorectal surgery). 
The primary endpoint was the occurrence of SSI within 30 days of surgery. 
The main analyses were by intention to treat. The trial is registered with 
ClinicalTrials.gov, number NCT01790529



Evidence base 2

• FINDINGS Between Feb 21, 2013, and Aug 3, 2015, 5580 
patients were randomly assigned to receive SAP early (2798 
patients) or late (2782 patients). 5175 patients (2589 in the 
early group and 2586 in the late group) were analysed. 
Median administration time was 42 min before incision in the 
early group (IQR 30-55) and 16 min before incision in the late 
group (IQR 10-25). Inpatient follow-up rate was 100% (5175 of 
5175 patients); outpatient 30-day follow-up rate was 88·8% 
(4596 of 5175), with an overall SSI rate of 5·1% (234 of 4596). 
Early administration of SAP did not significantly reduce the 
risk of SSI compared with late administration (odds ratio 
0·93, 95% CI 0·72-1·21, p=0·601).



Evidence base 3

• In one study including more than 4000 
patients undergoing cardiac surgery, 
hysterectomy, or hip or knee arthroplasty, 
there was no difference in the risk of infection 
between patients who received antimicrobial 
prophylaxis within 30 minutes prior to incision 
and patients who received antimicrobial 
prophylaxis 31 to 60 minutes prior to incision 
(1.6 and 2.4 percent, respectively)



Evidence base 3

• TI Timing of antimicrobial prophylaxis and 
the risk of surgical site infections: results from 
the Trial to Reduce Antimicrobial Prophylaxis 
Errors.

• AU Steinberg JP, Braun BI, Hellinger WC, Kusek 
L, Bozikis MR, Bush AJ, Dellinger EP, Burke JP, 
Simmons B, Kritchevsky SB, Trial to Reduce 
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Group
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Duration

• In a systematic review of randomized trials, 
there was no difference in the rate of SSI with 
single dose compared with multiple-dose 
regimens given for less than or more than 24 
hours



Evidence base 4

• TI Single- versus multiple-dose antimicrobial 
prophylaxis for major surgery: a systematic 
review.

• AU McDonald M, Grabsch E, Marshall C, 
Forbes A

• SO Aust N Z J Surg. 1998;68(6):388.



Evidence 4

• BACKGROUND Single-dose antimicrobial prophylaxis for major 
surgery is a widely accepted principle; recommendations have 
been based on laboratory studies and numerous clinical trials 
published in the last 25 years. In practice, single-dose 
prophylaxis has not been universally accepted and multiple-
dose regimens are still used in some centres. Moreover, the 
principle has recently been challenged by the results of an 
Australian study of vascular surgery. The aim of this current 
systematic review is to determine the overall efficacy of single 
versus multiple-dose antimicrobial prophylaxis for major 
surgery and across surgical disciplines



Evidence base 4

• RESULTS Combined OR by both fixed (1.06, 95% CI, 0.89-1.25) 
and random effects (1.04, 95% CI, 0.86-1.25) models indicated 
no clear advantage of either single or multiple-dose regimens 
in preventing SSI. Likewise, subgroup analysis showed no 
statistically significant differences associated with type of 
antimicrobial used (beta-lactam vs other), blinded wound 
assessment, length of the multiple-dose arm (>24 h vs 24 h or 
less) or type of surgery (obstetric and gynaecological vs 
other).

• CONCLUSIONS Continued use of single-dose antimicrobial 
prophylaxis for major surgery is recommended. Further 
studies are required, especially in previously neglected 
surgical disciplines.



Summary

• Surgical site infection (SSI) is an infection 
related to an operative procedure that occurs 
at or near the surgical incision within 30 days 
of the procedure (or within 90 days if an 
implant is left in place)

• Wounds may be classified as clean, clean-
contaminated, contaminated, or dirty. 
Antimicrobial prophylaxis is justified for most 
clean-contaminated procedures. 



Summary

• In general, antimicrobial selection for SSI 
prophylaxis is based on cost, safety, 
pharmacokinetic profile, and bactericidal 
activity. Cefazolin is a drug of choice for many 
procedures

• Antimicrobial therapy should be administered 
within 60 minutes before surgical incision to 
ensure adequate drug tissue levels at the time 
of initial incision.



Summary

• In general, repeat antimicrobial dosing 
following wound closure is not necessary and 
may increase antimicrobial resistance. For 
cases in which prophylaxis beyond the period 
of surgery is warranted, in general, the 
duration should be less than 24 hours


