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Introduction:
Surgical site infections (SSI) are one of the

most important health care associated infections
(HAI).1

Before the mid-9th century, surgical patients
commonly developed postoperative "irritative
fever" followed by purulent drainage from
their incisions, overwhelming sepsis, and often
death. Till late 1860s, came Joseph Lister who
introduced the principles of antisepsis and
changed radically the outcome of surgery from
an activity associated with infection and death
to a discipline that could eliminate suffering
and prolong life.2

Based on the National Nosocomial
Infections Surveillance (NNIS) system reports,
SSI are the third most frequently reported
nosocomial infection, accounting for 14% to
16% of all nosocomial infections among
hospitalized patients.3 In many countries SSI
account for up to 25 % of HAIs.1

By definition, any infection occurring within
30 days of an operation or within one year of

an implant procedure is classified as SSI.4 The
identification involves interpretation of clinical
and laboratory findings and it is crucial that a
surveillance program uses definitions that are
consistent and standardized; otherwise,
inaccurate SSI rates will be computed and
reported.2

Surveillance of SSI with appropriate
feedback to surgeons has been shown to reduce
SSI risk. A surveillance system should include
standard definitions and risk stratification of
patients. The main predictor of SSI was
regarded as the intrinsic degree of wound
contamination. Wounds were classified as
clean, clean-contaminated, contaminated and
dirty.5,6

In the context of SSI pathophysiology, the
term risk factor refers to variables that have
significant association with the development
of infection.7 In the broad sense, they include
factors in relation to patients8 or operation
features as wound class, operation room
environment, asepsis and the surgical
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Abstract
Surgical site infections (SSI) account for a large proportion of hospital acquired infections.

They are associated with high morbidity and mortality that poses a large burden upon inpatient's
health care budget.  Prevention is desirable and it consists of a combination of preoperative
patient and operation room environment preparation, appropriate surgical techniques, preoperative
antibioprophylaxis and postoperative wound care.

Surveillance of SSI was conducted, in a tertiary care hospital in Cairo, as a part of the
infection control program. This study represents SSI over 2006 in general and specialized
surgeries. Cases were identified according to data analyzed from the infection notification forms
and the microbiology reports of positive cultures.  The isolated microorganisms as well as their
sensitivity/resistance pattern were illustrated. Results showed infection rates in Clean surgeries:
1.05%, Clean-contaminated: 0.8%, Contaminated: 4.7% and Dirty: 8%, in general type of
surgery-wound class. Other measures for SSI prevention were highlighted as patient preoperative
preparation, biological assessment of operation room environment and antibioprophylaxis which
is implemented and properly followed since July 2005 to date.  Cycling of the antibiotic policy
was done three times and updated according to new requirements.  Measuring SSI rates is a
major challenge in hospitals where limited experience with measurement of outcomes exists.
However it is one of the quality performance indicators in health care settings.
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technique.8
Another addit ional  factor is  the

antibioprophylaxis which refers to agent
initiated just before operation. It can effectively
prevent the infectious complications and
shortens the postoperative hospital stay.10

However despite the advances in antibiotic
prophylaxis, SSI remains a major source of
morbidity and its prevention is a challenging
problem, especially in high risk patients.1

Method:
Surveillance of SSI was conducted in a 300

beds tertiary care hospital( El-Kahraba hospital)
in Cairo, as a part of the infection control
program. The study represents SSI over 2005
through 2006 in all types of surgeries, in
reference to wound class.

Cases were identified according to data
analyzed from the infection notification forms
and the microbiology reports of positive
cultures. The isolated microorganisms as well
as their sensitivity/resistance pattern were
illustrated.

Setting of infection control measures in
relation to preoperative patient preparation,
biological assessment of the operating room
environment and quality control of the
sterilization procedures, were done.

An antibiotic prophylaxis policy was
formulated and properly followed since 2005
to date. Cycling was done three times with up
date of the currently used antibiotics.

SSI prevention protocol:
* Hospital environment.
* Operation.
* Patient.

**OR environment:
1- Disinfection policy (daily and weekly

cleaning) of operating rooms.
2- Quality control of sterilization process:

* Biological spore test.
* Integrator indicator.

3- Biological assessment of the environment.

**Operation:
1- Duration of hand scrub (5 min Betadine, 2

min Alcohol).
2- Duration of operation.

3- Sterilization of instrument
4- Foreign material in the site of surgery

(sterile).
5- Surgical technique.
6- Fluids in use (sterile).

**Preoperative patient preparation
1- Patient shower.
2- Preoperative skin preparation done by

trimming of hairs and antisepsis of site of
surgery using betadine (twice).

3- Antibiotic prophylaxis policy.

**Antibiotic prophylaxis policies in surgeries
Different policies were developed since

July 2005 and cycling was three times.
Last version was emerged on March 2007.

Results:
Follow up of the implementation of infection

control measures revealed the following:
1- Proper preoperative skin preparation, which

was done in the patient’s wards.
2- Good compliance of the surgeons for the

implementation of the antibioprophylaxis
in different types of surgeries Table(1).

3- The SSI rates were all within the accepted
range except for the orthopedic “dirty” type
of operation was 50% in 2005; but the same
type was much improved on 2006
Tables(2&3).

4- The isolated microorganisms didn’t show
high resistance pattern, in addition not a
single case of MRSA was isolated from
culture of infected cases.

Figure (1): Potential sources of contamination
in an operating room
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Department
Total no. of

surgeries
Number of
exceptions Compliance rate

General
surgeries

Urosurgeries

255 10 96%

93 5 95%

Table (1): Evaluation of the first cycle of antibioprophylaxis.

Table (2): Surgical site infection rates over 2005.

Clean
1.5%-3%

Clean-contam.
3%-4%

Contam.
8.5%

Dirty
28%-40%

General
surgery

Orthopedic
surgery

Uro -
surgery

Neuro -
surgery

0.9% 1.08% 0% 1.25%

3.8% 3.8% 0% 0%

1.9% 0% 4.2% 0%

9.5% 50% 0% 0%

Table(3): Surgical site infection rates over 2006.

Clean
1.5%-3%

Clean-contam.
3%-4%

Contam.
8.5%

Dirty
28%-40%

General
surgery

Orthopedic
surgery

Uro -
surgery

Neuro -
surgery

1.05%
(6/567)

1.2%
(5/372) 0% 0.3%

(1/287)

0.8%
(1/117) 0% 0% 0%

4.7%
(12/254) 0% 0% 0%

8%
(6/75)

16.6%
(2/12) 0% 10%

(1/10)
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Study of the antibiotic consumption done
by the pharmacy department showed much
decrease in the 3rd and 4th generation
cephalosporin by about 50%.

Discussion:
SSI undoubtedly reflects on the skill of an

individual surgeon. A careful surgeon who
handles the tissues gently, securing good
hemostasis and who works moderately quickly
with excellent aseptic techniques may have
lower sepsis rates.12 However, the type of
surgical wound is the most important single
factor associated  with the development of
infections, since it defines the degree of
intraoperative microbial contamination.5

Surgeons use antimicrobial prophylaxis by
anticipating preoperatively the surgical wound
class for a given operation.2

An effective prophylactic regimen should
be directed against the most likely infecting
organisms but need not to eradicate every
potential pathogen; rather the goal is to decrease
their numbers below critical levels necessary
to cause infection. For most procedures first
generation cephalosporin (cefazolin), which
has a moderately long serum half-life, has been
effective. The benefit of antimicrobial
prophylaxis must be weighed against the risks
of toxic and allergic reactions, emergence of
resistant bacteria and super infection.13

Consequently, on implementing the
antibioprophylaxis in the current study, shift
to 1rst generation cephalosporin in clean
surgeries was done then followed by “No
antibioprophylaxis” in the last cycling for the

same type of surgeries. This policy helped
much in preventing emergence of multidrug
resistant bacteria causing SSI, as evidenced
by the absence of even a single case of MRSA
infection. On the other hand, appropriate
implementation of infection control measures
as disinfection of operating rooms, biological
assessment of the environment and efficient
preoperative preparation of the patient, had
improved the outcome of surgical procedures.
This agreed with Vegas et al. who concluded
that advances in infection control practices
include improved operating room ventilation,
sterilization methods, barriers, surgical
techniques and availability of anti-
bioprophylaxis.14

In conclusion, optimum application of SSI
prevention measures requires that a variety of
patient and operation characteristics be carefully
considered.
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