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Abstract:

Background:

Surgical site infections impose burden on patients and health systems costing more than
$ 3.5 billion each year. The burden of surgical site infections resulted in efforts to build
strategies and control the infections. While laparoscopic surgery is associated with a lower
rate of surgical site infections, proper infection control measurements need to have adhered
to.

Methods: Narriating the literature.

Results: These measurements divide into three phases preoperative, intraoperative and
postoperative. Considering health outcomes and treatment costs, these measurements need
to be taken seriously to decrease the risk of infection and reduce the burden. Antibiotic
prophylaxis has been indicated for clean-contaminated wounds during the surgeries. A
course of full antibiotics is also necessary for dirty and contaminated wounds in order to
prevent post-surgical infections. Other perioperative infection control measurements also
need to adhere to before surgery including surgical hand hygiene and hair removal. There is
a number of intraoperative infection prevention measurements which needs to be
implemented including, surgical outfit, hand scrubbing, wound classification, duration and
complexity of surgery and the use of antimicrobial suture.

Conclusion: Post-operative wound care is also playing important role in infection control. As
recommended the wound should not be touched with bare hands and sterile saline needs to
be used for rinsing the wound.
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In today’s world, the most common
complication that affect patients in
hospitals, are nosocomial or hospital
acquired infections. Hospital acquired
infections can increase the cost of illness
by more than 3000 dollars and adding
more than 18 days to the length of stay (1).
Among them, surgical-wound infections
are the second common adverse events
found in hospitals (2).

Surgical sites infection is reportedly to
affect 160000 to 300000 individuals each
year, costing more than $ 3.5 billion. The
burden of surgical site infections resulted
efforts to build strategies and control the
infections (3). There are also factors
contributing to surgical site infection
including blood loss, suture materials and
suture technique (4).

Laparoscopic surgery has been available
since 1985, when Prof. Muhe performed
the first laparoscopic cholecystectomy (5).
Soon thereafter, laparoscopic methods
have been widely used by surgeons.
Laparoscopic approaches were
physiologically associated with better
responses in compare with open surgeries
in terms of less systemic stress, better
post-operative pulmonary function,
improved immunologic response, less
tissue trauma and also decreased surgical
site infections (6).

While laparoscopic surgery has shed the
light on decreasing side effects, including
infections (7), there are still concerns
regarding surgical site infection control
measurements (8). As previous studies
showed higher Body Mass index (BMI),
inflammatory bowel syndrome (IBS) and
hand-assistance  during laparoscopic
surgery could increase the chance of
surgical site infection (9).

b

In this article we have reviewed the
infection control measurement applied in
abdominal laparoscopic surgeries.

Infection Control Measurements
Preoperative phase

Antibiotic prophylaxis has been indicated
for clean-contaminated wounds during the
surgeries. A course of full antibiotics is
also necessary for dirty and contaminated
wounds in order to prevent the post-
surgical infections (10). The administration
needs to before the surgery so the peak
antimicrobial level reached in bloodstream
to prevent the infection (11). While there
are controversies regarding administration
of prophylactic antibiotics in abdominal
laparoscopic surgery, a meta-analysis by
Catarci et al. (12) showed that prophylactic
antibiotic  administration in  patients
undergoing laparoscopic cholecystectomy,
had no significant difference with placebo
group in low-risk patients. The study by
Zhou et al. (13) also concluded antibiotic
prophylaxis should not be routinely used
in low-risk patients undergoing elective
laparoscopic  cholecystectomy.  While
these meta-analyses included relatively
small RCTs, a study by Matsui et al. (14)
showed perioperative administration of
prophylactic  antibiotics  should be
recommended these patients in order to
prevent postoperative infectious
complications and decreasing medical
costs.

Other perioperative infection control
measurements also needs to be adhered
before surgery including surgical hand
hygiene and hair removal (15, 16). Hair
could be contaminated with pathogens
and contribute to developing surgical site
infections. While there has been no single
recommendation regarding timing of hair
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removal, clipping method shortly before
surgery is being recommended (17).
Malnutrition is also a risk factor for surgical
infections after laparoscopic
cholecystectomy (18). Nutritional status
has a significant effect on patients
immunity as proper nutritional status can
improve the outcomes and decrease the
incidence of post operative infections (19).
Nutrient -enhanced formula could reduce
the incidence of surgical site infections
(17). Therefore, it is suggested that
patients should be assessed regarding
nutritional status in order to prevent
delayed wound healing.

Perioperative oxygen therapy also has no
benefits for preventing surgical site
infections (20).

Intraoperative phase

There is a number of intraoperative
infection prevention measurements which
needs to be implemented including,
surgical outfit, hand scrubbing, wound
classification, duration and complexity of
surgery and the use of antimicrobial suture
(16, 21).

Proper surgical fiend asepsis is also
necessary. There are microorganisms
residing in human skin as normal flora
which are potentially pathogens.
Chlorhexidine and povidone-iodine are
two commonly used solutions for skin
preparation before surgery. Regarding the
use of these two substances a meta-
analysis by Priviter et al. (22) showed that
use of Chlorhexidine has been associated
with lower surgical site infections.
Chlorhexidine and povidone iodine has
been shown to have common antibacterial
spectrum. However, chlorhexidine acts
longer by covalently bonding to skin and
mucous membrane proteins. Unlike
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povidone iodine blood or other bodily fluids
does not affect the structure (23).

Blood loss is another complication
occurring during surgery which can lead to
circulatory failure as well as loss of proteins
and  antibodies. Previous  studies
suggested that blood transfusion is
associated with increased wound healing
disturbance (24), which affects wound
infection after surgery. Hypoxia and loss of
proteins can also predispose patients to
surgical site infections. A study by Poon et
al. (25) showed that laparoscopic surgery
of colorectal resection is associated with
lower surgical site infections due to
reducing blood transfusion and
anastomotic leakage.

Proper surgical technique is important to
prevent surgical site infection. Maintaining
hemostasis, gentle handling of tissue,
removing devitalized tissues, eradicating
dead space hematoma or seromas, and
preventing hypothermia are numerous
important factors to prevent infection
during surgery (26).

Postoperative phase

Post-operative wound care is also playing
important role in infection control. As
recommended the wound should not be
touched with bare hands and sterile saline
needs to be used for rinsing the wound
(10).

Traditional signs of wound infection
include: erythema, edema, pain, fever and
purulent discharge (27). The suggested
surgical site treatment for wound infection
is opening the area and draining the pus
and debridement in case of necrosis.
Proper antibiotics also need to be
administered.

Choosing the first-line treatment local
epidemiological situation and Gram
staining of wound smears should be also
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considered. Microbiology studies in
surgical site infection in patients include:
severe clinical course, need for antibiotic
therapy, suspected drug-resistant
pathogens, allergy to first-line treatment.
In case of Staphylococcal infection
cefazolin, cefuroxime or cloxacillin can be
used and in case of gram-negative
infection, the first-line antibiotic can be
second or third generation cephalosporin
or fluoroquinolones.

Conclusion

While laparoscopic surgery is associated
with lower rate of surgical site infections,
proper infection control measurements
need to be adhered. These measurements
divide into three phases as preoperative,
intraoperative and postoperative.
Considering  health  outcomes and
treatment costs, these measurements
need to be taken seriously to decrease the
risk of infection and reduce the burden.
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