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Abstract 
 

 

Cardiac surgery is a high risk for infection, someone on the heart 

bypass machine, has his or her chest opened heart exposed to air, 

infections can be devasting.  

 Cardiac surgery is a non contaminated clean surgery. However, 

patient in the early post operative period are highly susceptible for 

infection, witch will affect both early & late morbidity & mortality. 

Several risk factors will contribute to infection, the patient medical 

condition, use of multiple invasive devices (indwelling catheters and 

chest tubes), the immunologic consequence of the cardiopulmonary 

bypass & risk of infection from intubation. The most common infections 

are: septicemia, respiratory tract infection, operative site infection & 

urinary tract infections.  
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Introduction & Aim of the Work 

Introduction 
Nosocomial infections are a term for infections 

contracted in the hospital. If tailed as a cause of death, 

along with statistics for fatalities it would rank in the top 

10. (Center for disease control and prevention CDC 

defintion 2004). 

Cardiac surgery is a high risk for infection, someone 

on the heart bypass machine, has his or her chest opened 

heart exposed to air, infections can be devasting.  

 Cardiac surgery is a non contaminated clean 

surgery. However, patient in the early post operative period 

are highly susceptible for infection, witch will affect both 

early & late morbidity & mortality. Several risk factors will 

contribute to infection, the patient medical condition, use of 

multiple invasive devices (indwelling catheters and chest 

tubes), the immunologic consequence of the 

cardiopulmonary bypass & risk of infection from 

intubation. The most common infections are: septicemia, 

respiratory tract infection, operative site infection & urinary 

tract infections (Dominique et al., 1996).  

Nosocomial infections are still a serious problem in 

patient undergoing open heart surgery. The identifiable 

predictors of nosocomial infections may be useful in 

identifying those at risk (Michalopoulos et al., 2003). The 
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majority of children in the pediatric cardiovascular ICU if 

successfully treated will return to normal life since a 

smaller number of patients have irreversible disease as 

often seen in adults (Crone  et al., 1988)  

Blood stream infection (28%) is the most frequent 

nosocomial infection in pediatric intensive care units, 

followed by ventilator associated pneumonia (21%).The 

presence of arterial catheter & multiple central venous 

catheters such as those used in cardiac surgical patients, 

increase the risk of developing blood stream infection 

(Milliken  et al., 1995) 

Nosocomial pneumonia after cardiac surgery, 

represents a major cause of morbidity & morlalily; with a 

mortality rate of about 11% (Millikan et al., 1988) with a 

concomitant increase of hospital cost (Brown et al., 1987).  

Infections that involve sternum, sternal wires or 

sutures almost always involve substenal space. Suppurative 

mediastinitis is a catastrophic complication & cause a high 

mortality (25% - 35%) (Ottino  et al., 1987). 

The occurrence of nosocomial infection represent 

failure and is not an acceptable outcome of treating 

critically ill children , appropriate infection control 

measures can lead to significant reduction in hospital 

acquired infection in children( Jana stockwell ,2007) 

 2



Introduction & Aim of the Work 

                     Aim of the Work 
The aim of this research is to provide an updated 

review about post operative infection in pediatric cardiac 

surgical patients. We aim to highlight the exact sources, 

causative organisms, risk factors and clinical presentation 

of these infection. A primary goal to display methods to 

minimize this infection in hope of improving outcome in 

pediatric cardiac surgical patients, so protocols of 

management will be discussed. 
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Nosocomial Infection 
The Organization of the National Nosocomial 

infection system (NNIS) defines a nosocomial infection as 

a localized or systemic condition 

1) That result from adverse reaction to the presence of an 

infectious agent or its toxin.  

2) That was not present or incubating at the time of 

admission to the hospital (Garner JS  et al., 1988). 

For most bacterial nosocomial infection, this means 

that the infection became evident 48 hours after admission 

However, because the incubation period varies with the 

type of pathogen and to some extent with the patient 

underlying condition, each infection must be assessed 

individually for evidence that links it to the hospitalization 

(Sherertz RJ  et al., 1992). 

There are several other principles upon which 

nosocomial infection definition are based.  

- First, the information used to determine the presence and 

classification should be a combination of clinical findings 

and the result of the laboratory and other tests. 

- Second, a physician or surgeon diagnosis of infection 

derived from direct observation during a surgical operation, 

endoscopic examination, or other diagnostic studies or from 

clinical judgment is an acceptable criterion for an infection, 
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unless there is a compelling evidence to the contrary 

(Sherert  RJ et al., 1992). 

Risk factors of Nosocomial Infection:  

Within hours of admission, colonies of hospital 

strains of bacteria colonize in the respiratory tract, and 

genitourinary tract. 

Risk factors for the invasion of colonizing pathogens: 

- Iatrogenic risk factors that include pathogens present on 

medical personnel hands, invasive procedures (e.g., 

intubation, indwelling vascular lines, urine catheterization), 

and antibiotic use. 

- Organizational risk factors include contaminated air 

conditioning system, contaminated water system, staffing 

and physical layout of the facility (e.g., nurse to patient 

ratio, open beds close) 

- Patient risk factors include the severity of illness, 

underlying immunocompromized state and length of stay 

(Nguyen Q et al., 2006). 

Nosocomial infection is strongly correlated with 

patient census, also with the nursing hours and patient day 

ratio. These factors may influence the infection rate 

because of breaks in health care workers aseptic technique 

or decreased hand washing (Lennox A et al., 1997). 
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Prevalence and Incidence:  

In the USA: nosocomial infections are estimated to 

occur in 5% of all hospitalized patients, the highest rate of 

infection occur in burn ICU, neonatal ICU, and pediatric 

ICU. Internationally: its impact on the health care  system 

of developed countries is significant and proportionate to 

that of the United States (Nguyen Q et al., 2006). 

Sex:  
Low birth weight and male sex are associated with 

increased incidence (Nguyen Q et al., 2006). 

Age: 
Among bacterial hospital acquired infections, 

bacteremias and surgical site infections occurred more 

frequently in infants less than 2 months compared with 

older child. Urinary tract infections were reported more in 

children older than 5 years than in younger children 

(Nguyen Q  et al., 2006). 

Incidence 

In the 1986 NNIS report, the overall incidence of 

nosocomial infection was 33.5 per 1,000 discharges; the 

range extended from 13.3 per 1,000 pediatric discharges to 

46.7 per 1,000 surgical discharges. Generally, the rate of 

infection is highest in large teaching hospitals and lowest in 

no teaching hospitals. The higher incidence of infection 
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among surgical patients is largely attributable to SSI. SSIs 

are the most frequent adverse events reported for 

hospitalized surgical patients and account for 38% of all 

nosocomial infections in surgical patients (Pachen D et al., 

2006). Two thirds of SSIs are incision infections, and one 

third are organ/space infections. Some 38% of all SSIs 

result in readmission to the hospital (Pachen D et al., 

2006). 

All other categories of infections combined account 

for 13.8% of nosocomial infections. The total incidence of 

nosocomial infection from all sites on surgical services 

ranges from 30.8 to 59.3 per 1,000 discharges. The risk that 

a surgical patient will acquire any infection varies 

according to the type of procedure performed as well as to 

the patient's medical condition (Pachen D et al., 2006). 

Epedemiology: 

Nosocomial infections are caused by viral, bacterial, 

and fungal pathogens. Viruses are the leading etiologies of 

nosocomial Infection in pediatric patients, bacterial and 

fungal infections are less common, however viral infections 

significantly associated with less morbidity and mortality. 

Most patients who are infected with nosocomial bacterial 

infection have a predisposition via invasive supportive 

measure such as intubation and the placement of central 
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lines and urinary catheters. Fungal infections are more 

likely to arise from the patient own flora or from 

contaminated solutions (those used in parental nutrition). 

The incidences of bacterial and fungal infections were: 

Blood stream infection, 28% 

Ventilator associated pneumonia, 21% 

Urinary tract infections, 15% 

Lower respiratory infections, 12% 

Gastrointestinal, skin, soft tissue and cardiovascular 

infections, 12%  

Surgical site infection, 7%  

Ear, nose and throat infections, 7%. 

Nosocomial pathogens  in blood stream infection include: 

Coagulase negative staphylococci, 40% 

Enterococcci, 11.2% 

Fungi, 9.62% 

Staphylococcus aureus9.3% 

Enterbacter species, 6.2% 

Pseudomonas, 4.9% 

Acinetbacter                                 

(Nguyen Q et al., 2006).  

Nosocomial etiologies in UTI include the following: 

Gram – negative enterics, 50% 

Fungi, 25% 
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