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The advent of antibiotic prophylaxis has significantly decreased the incidence of surgical site 
infections (SSI). Despite this, SSI still remains a significant postoperative problem and 
depending on the surgery the incidence can be as high as 20%.(Bratzler, Houck et al. 2005) The 
Center for Disease Control estimates that approximately 500,000 SSI’s occur annually in the 
United States alone. Many institutions across the country have looked to anesthesiologists to 
assist in protocols to optimize the administration of antibiotic prophylaxis. Although, the 
majority of literature and recommendations on antibiotic prophylaxis are for adult patients, the 
applicability of the research to a pediatric population is still relevant.(Horwitz, Chwals et al. 
1998) As anesthesiologists there are multiple factors under our control which can affect the 
incidence of these infections. The question is how proactive should we be as both individual 
practitioner and as a specialty in taking the initiative to systematically tackle this problem.  
 
Patient selection 
 
Antibiotics are necessary for certain groups of surgeries and also for select patients. The National 
Surgical Infection Prevention Project recently published an advisory statement in both Clinical 
Infectious Diseases(Bratzler, Houck et al. 2004) and The American Journal of Surgery. (Bratzler, 
Houck et al. 2005) This project was implemented as a combined effort of the Centers for 
Medicare and Medicaid Services and the Center for Disease Control. This advisory summarized 
specific drug choice and dosing guidelines for administering antibiotics to specific patient 
populations that clearly require antibiotic prophylaxis. Table 1 summarizes current 
recommendations for prophylactic antibiotics used in this comprehensive review. Table 2 
summarizes the suggested dosing for these drugs on mg/kg basis and their recommended 
frequency of administration.  
 
These articles did not comment on other procedure groups commonly done in pediatrics such as 
ENT surgery. Although there is evidence that postoperative antibiotics improve overall 
morbidity following tonsillectomy, there is no evidence to suggest benefit of preoperative 
prophylactic antibiotics for tonsillectomy patients or other common ENT procedures. 
Additionally, there is no proven benefit to the use of prophylactic antibiotics in minor general 
surgery procedures (e.g. hernia repairs) or urologic surgery. The exception for urologic surgery is 
for hypospadias repair (Meir and Livne 2004) or other procedures which disrupt the integrity of 
the genitourinary tract. 
 
 

 



 
 

 



 
 
Recommendations also exist for the patients at risk for endocardititis. The American Heart 
Association published guidelines for administration of antibiotics in 1997 in JAMA.(Dajani, 
Taubert et al. 1997) These guidelines are summarized in Tables 3-6 below. Table 3 summarizes 
the cardiac conditions that require antibiotic prophylaxis. The patients most relevant to us are the 
high risk patients with complex congenital cardiac lesions and the moderate risk patients with 
simple unrepaired cardiac lesions (excluding  
secundum ASD repairs). Table 4 specifies regimens for cardiac prophylaxis for patients 
undergoing dental, oral, respiratory tract, or esophageal procedures and Table 5 notes the specific 
procedures in these areas that require this prophylaxis. Table 6 gives specific recommendation 
for the at risk patient undergoing genitourinary or gastrointestinal surgery.   
 

 



Table 3: Cardiac Conditions Associated with Endocarditis 
 

 
 
Table 4: Prophylactic regiments for Dental, Oral, Respiratory Tract, or Esophageal Procedures 
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Table 5: Procedures for which endocarditis prophylaxis is recommended. 
 

 
 
Table 6: Prophylactic Regimens for Genitourinary and Gastrointestinal Procedures: 
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Timing and duration of antibiotic administration 
 
The recommendations from National Surgical Infection Prevention Project cited in the previous 
section are clear regarding the timing of antibiotic administration. The authors or this report 
recommend that the infusion of the first antimicrobial dose should begin within 60 minute before 
incision is made and completed before incision or prior to inflation of a tourniquet (if used). The 
caveat is that when a fluoroquinolone or vancomycin is indicated, the infusion of the first 
antimicrobial dose should begin within 120 minutes before incision. The initial dose used should 
be based on the patient’s body weight and additional dosages should be provided as needed. If 
the operation is still continuing 2 half-lives after the initial dose is administered. Thus, based on a 
half life of 1.2-2.5 hours for cefazolin, a subsequent dose should be given at a maximum of 5 
hours after administration of the first dose in someone with normal kidney function. 
 
Normothermia 
Although a warm room may make for unhappy surgeons, a warm patient has a better 
postoperative course. Supplemental warming of patients is an important part of improving 
surgical outcome and decreasing SSIs. Kurz et al. clearly demonstrated that patients randomized 
to receive supplemental warming had a decreased incidence of SSIs.(Kurz, Sessler et al. 1996) In 
this study 96 patients were randomized to a warming group or standard care. The average 
intraoperative core temperature in the warm group was 36.6 vs. 34.7 in the standard therapy. 
19% of the patients in the standard therapy group had SSIs versus 6% in the warm group. Thus, 
the maintenance of normothermia is an essential part of any program to reduce SSIs. 
 
Glucose Control 
A number of articles have demonstrated that tight glucose control in critically ill pediatric 
patients decreases morbidity and mortality.(Gore, Chinkes et al. 2001; Faustino and Apkon 
2005) Much of the excess morbidity in these study patients related to increased rates of sepsis, 
multisystem organ failure and decreased wound healing. The implication of this is that tight 
blood glucose control may be of benefit in the operating room especially in critically ill patients 
or those undergoing grafting procedures for burn surgery. 
 
 
Is oxygen an antibiotic? 
 
The use of high inspired oxygen concentrations (80%) during surgery has been associated with a 
lower incidence of SSI. The hypothesis is that high concentrations of oxygen increase the partial 
pressure of oxygen in the peripheral tissues.(Hopf, Hunt et al. 1997) This increases oxidative 
killing which is dependent on the production of bactericidal superoxide radicals from molecular 
oxygen. Greif et al. looked at 500 patients 18-80 years of age undergoing elective colorectal 
resection.(Greif, Akca et al. 2000) 250 of these patients received 30% oxygen and 250 patients 
received 80% oxygen for the operative period and 2 hours afterward. 28% of the patients in the 
30% group versus 13% of the patients in the 80% group had SSIs in the postoperative period. A 
well controlled confirmatory study was just published in October of 2005 by Belda et al which 
showed a 50% reduction in SSIs with the use of 80% oxygen. The major detraction to this 
evidence is a study by Pryor et al.. This study was criticized due to the poor patient matching and 
less rigorous study design.(Pryor, Fahey et al. 2004) In this study a group of 150 general surgery 

 



patients were looked at and in this population they found that the 80% oxygen group had a 2 fold 
increase in SSIs. Overall, the better evidence points toward the use of a higher oxygen 
concentration as a rational therapy for patients at high risk of SSI and set up a system to deliver 
high flow oxygen in the postoperative period. 
 
A systemtatic approach to accomplishing a goal. 
There is clear evidence supporting the standardized administration of preoperative antibiotics. 
However, it remains unclear how to do that in a broad fashion. Different impediments exist in 
every hospital and overcoming these obstacles is a challenge that requires a multidisciplinary 
team effort. For example, in a recent study by Trunbull et al.(Turnbull, Zoutman et al. 2005), it 
was demonstrated that patients admitted on the day of surgery and patients with beta-lactam 
allergies are less likely to receive prophylactic doses of antibiotics, whereas, the patients most 
likely to get administered appropriate dosing were those scheduled to receive an intraoperative 
dose of antibiotics. Overall, only 73.8% of patients received an effective first prophylactic does. 
The question this leads to is “How can we make this better?” 
 
In a large collaborative effort, the National Surgical Infection Prevention Collaborative 
conducted a study in support of the aforementioned National Surgical Infection Prevention 
Project.(Dellinger, Hausmann et al. 2005) This program included data from 44 hospitals that 
redesigned their systems over a 1 year period to decreases SSIs. Specific education of 
perioperative personnel and close surveillance was instituted at each institution. Table 7 below 
illustrates how a systematic approach improves administration at a provider and institution level. 
The result of this practice change resulted in a 27% decrease (2.28% to 1.65%) over one year in a 
group of 35,543 patients. 
 
Table 7 
 

 
 
As anesthesiologists and “gatekeepers” of many of these strategies it is imperative that we 
become as involved as possible in hospital initiatives to decrease SSIs. A good first step any 
hospital is to set up a process to assure appropriate administration of antibitoitcs in a timely 
fashion. Once this is accomplished, hyperoxia, normothermia and better glucose control can be 
instituted to further reduce infection risk. 
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