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Background: Postoperative wound infection or Surgical Site Infection (SSI) is defined as wound infection occurring within 30 days of 
the operative procedure or within one year if the implant is left in place and the infection is considered to be secondary to the opera-
tion. SSIs can range from a relatively trivial wound discharge to a life-threatening condition without any other complications. SSI is 
one of the most common health-care-associated infections and may occur in 5 - 20% after surgery. 

Aim: In this review, we will look into epidemiology, risk factors, management and prevention of surgical site infection. 

Conclusion: There is a profound effect of SSIs on both patients and healthcare organizations; hence efforts should be focused on 
implementing complex multidisciplinary prevention strategies. Knowledge of the important consequences of SSI for patient safety 
and treatment costs is of prime importance to any surgeon and tracking one's own activities in the operating room in relation to exist-
ing literature is an essential step in preventing infection and optimizing beneficial outcomes.

Introduction

Postoperative wound infection or Surgical Site Infection (SSI) is defined as wound infection occurring within 30 days of the operative 
procedure or within one year if the implant is left in place and the infection is considered to be secondary to the operation [1]. With the 
advent of systemic, perioperative antimicrobials, natural host defenses were reinforced and the ability to perform more complicated 
operations was greatly enhanced. SSI is one of the most common health-care-associated infections and may occur in 5 - 20% after sur-
gery [2]. In different types of surgery, the rates of infection ranged from 5.3% in clean operations to 47.6% in dirty operations. About 
one third of the infections have been categorized as moderate or severe [3]. SSIs can range from a relatively trivial wound discharge to a 
life-threatening condition without any other complications. Other clinical outcomes of SSIs include poor cosmetically unacceptable scars 
such as those that spread, hypertrophic or keloid, persistent pain and itching, restriction of movement, especially when over joints and a 
significant impact on emotional wellbeing [4]. 

There are various factors that contribute to the risk of occurrence of SSI and preventive measures require an integrative approach that 
focuses through pre-, intra- and post-operative care involving all the stakeholders [5]. The risk of such infections is determined by techni-
cal operational problems, noticeably bleeding, the amount of devitalized tissue created and the need for drains within the wound, as well 
as metabolic factors such as obesity and diabetes [2]. 
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The causative pathogens depend on the type of surgery; the most commonly isolated organisms are Staphylococcus aureus, coagulase-
negative Staphylococci, Enterococcus spp. and Escherichia coli [2]. The optimal reduction of SSIs remains a challenge, despite several pro-
cedural advances. To date, most SSI preventive interventions have centered on the surgical team with patient participation intervention 
on SSI prevention, and it remains to be measured the efficacy of this strategy [6]. Prevention of postoperative wound infection is done by 
good general hygiene, operative sterility and effective barriers against transmission of infections, before, during and after surgery [7]. The 
skill of the surgeon and his ability to prevent the formation of fluid collections, limit the extent of residual devitalized tissue, and achieve 
the prompt removal of drains and devices that traverse and potentially injure the primary mucocutaneous barrier is an important pre-
ventive way of SSI [8]. Basic guidance from hospital management, expertise and ability of surgical staff, adequate equipment, excellent 
treatment of full patient admission and post-discharge monitoring of patients will lead to substantial reduction of SSIs, lower mortality 
rates and a less costly health care system [2]. Aggressive surgical debridement and effective antimicrobial therapy are needed to optimize 
the treatment of SSI [9].

In this review, we will look into epidemiology, risk factors, management and prevention of surgical site infection. 

Epidemiology

The incidence of SSIs may be as high as 20% and they are believed to increase the risk of dying 2 - 11 folds [10], with 77% of these 
deaths attributed directly to the infection [11]. Data from low and middle-income countries showed an overall incidence rate of 5.6% [12], 
whilst 2.6% reported in the USA (Approximately 160,000 - 300,000 SSIs occur each year in the United States) [13,14], 1.6% in Germany 
[15], 1.4% to 38.8% in Brazil based on data on the incidence of SSI in general and specific surgeries [16], 2.8% in Australia [17], 1.26% in 
France [18] and 1.5 - 20% of operations may result in SSI in Europe [19]. After general surgery, with one postoperative infection, the risk 
of death may be 7.5%, and if there are more hospital infections in the patient at the same time, the risk of death may increase to 17.1% 
[20].

Risk factors

There are several well-documented risk factors for SSIs but they can also be mixed, combined, intermittent, unrecorded and difficult to 
identify [21]. Risk factors may be microbe-related risk factors, with Staphylococcus aureus and Streptococcus pyogenes being particularly 
virulent; host-related risk factors, with morbid obesity, an index of disease severity, old age, malnutrition, diabetes, cancer and systemic 
infection and operation-related risk factors, including prolonged hospital stay before surgery, duration of the operation, tissue trauma, 
poor hemostasis and foreign material in the wound, with these last greatly increasing the risk of serious infection despite a relatively small 
bacterial inoculum [22].

Surgical wounds are traditionally classified into four classes based on how clean or contaminated they are according to the CDC defini-
tion as clean wound (infection risk < 2%, e.g. laparotomy, breast resection, vascular interventions), clean/contaminated wound (infection 
risk < 10%, e.g. elective cholecystectomy, small bowel resection, laryngectomy), contaminated wound (risk infection of about 20%, e.g. 
appendiceal phlegmon, gangrenous cholecystitis), dirty/infected wound (risk infection > 40%, e.g. infected traumatic wounds, pus col-
lections such as testicular abscess) [23]. 

Risk for SSIs depends on amount of bacteria in the wound, virulence and antibiotic resistance, tissue damage around the wound, for-
eign material in the wound, the patient’s general condition and local immunity, and antibiotic prophylaxis [24].

Microbiology

In the majority of SSI cases, the pathogen source is the native flora of the patient’s skin, mucous membranes, or hollow viscera. The 
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heavy skin flora and liberation of skin particles from bare skin must be considered when working with sterile procedures, with infection-
susceptible patients, surgical activity, wound care and care of drains and intravascular equipment [25]. SSI is most frequently caused by 
S. aureus. Other causative microbes are Escherichia coli, Klebsiella sp., Enterobacter cloacae, Pseudomonas species, etc. and enterococci 
and anaerobic bacteria [26]. The skin is protected as long as it is intact. Normal skin flora represents coagulase-negative Staphylococci, 
dominated by Staphylococcus epidermidis, 103-4 per cm2. About 25% of S. aureus in surgical wounds comes from operating personnel, 
25% from the patient and the rest from environment, pre-, per- or postoperatively. S. epidermidis is related to airborne transmission [27]. 

In recent years, the proportion of resistant pathogens such as methicillin-resistant S. aureus (MRSA) has increased. MRSA is the worst 
of all bacteria and the leading cause of fatal nosocomial infections in the United States [28]. MRSA-caused SSIs contributed to 16 extra 
days in hospital, 13.5% raise in discharge to long-term institutions, about 70% more frequent readmissions and 14% higher mortality 
rates than in surgical patients without SSIs [29]. Candida can be significant with prolonged antibacterial therapy. S. aureus is an increasing 
problem and especially resistant S. aureus as MRSA [30].

Management of surgical site infection:

To help elucidate the extent and location of the infection, rapid assessment with a history and physical examination should be supple-
mented with imaging. Source control will in the majority of cases be guided by image findings [31]. 

Most SSIs respond to suture removal with pus drainage if present, and occasionally, debridement and open wound care are required. 
Suitable management of developed SSIs involves constant monitoring and coordination between the post-operative multidisciplinary 
team (surgeons, intensivists, microbiologists, nurses) and the primary care team [32]. Operative debridement is necessary to eliminate 
any tissue that appears necrotic and would otherwise remain an infectious nidus. The wound left following a deep SSI following operative 
debridement continues to be a clinical dilemma [33].

Cultures should be taken from any collected specimen, but broad spectrum antibiotics should be initiated immediately, especially 
when setting systemic signs of inflammation. Although increasingly less common; operational re-exploration is required if Interventional 
Radiology is unable to access the source [34]. 

Prevention of surgical site infection

The optimal reduction of SSIs remains a challenge, despite several procedural advances. To date, most SSI preventive measures have 
focused unexplored on the surgical team with patient involvement intervention on SSI prevention so the effectiveness of this intervention 
remains to be assessed. In recent years the patient’s active involvement in healthcare processes has gained momentum on a global scale 
as a means of improving patient safety [35,36]:

•	 Preoperative antibiotic administration has become a part of standard operating room protocols [37]. The use of antibiotics in 
suitable cases (usually water-contaminated, dirty or sterile cases where prosthetic material is implanted) makes sense intui-
tively and is simple and inexpensive, and many publications have documented its benefits [38]. 

•	 It is important to maintain postoperative blood glucose of 180 mg/dL or lower. Replace the advice to maintain postoperative 
blood glucose of less than 200 mg/dL at 6 am on postoperative days 1 and 2. In 2014, this measure will be revised in the SCIP to 
assess glucose control (180 mg/dL or less) in patients with cardiac surgery within a time frame of 18 - 24 hours after end-time 
anesthesia [39,40].

•	 Randomized controlled trials have shown the benefits of both preoperative and intraoperative warming to reduce SSI rates and 
to reduce intraoperative blood loss [41]. Even slight degrees of hypothermia can raise SSI rates. Hypothermia can directly impair 
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or indirectly impair the neutrophil function by triggering subcutaneous vasoconstriction and subsequent hypoxia to the tissue 
[42].

•	 Optimize the oxygenation of the tissue by providing supplemental oxygen during and immediately after mechanical ventilation 
operations [43]. 

•	 Using a World Health Organization (WHO) checklist to ensure that best practices are complied with to increase surgical patient 
safety. WHO checklist is a 19-item surgical safety checklist to increase adherence to best practices [44].

•	 As a risk factor for the development of SSIs, perioperative transfusion of leukocyte-containing allogeneic components was sug-
gested, with leukocyte-reduced blood posing a much lower risk [45].

•	 Numerous randomized controlled trials have examined the practice of preoperative hair removal and its relationship to opera-
tional site infection [46]. Hair has often been perceived to be associated with lack of cleanliness and removal associated with 
prophylaxis infection. Different hair removal modalities include shaving, clipping and depilatory creams [47].

Conclusion

There is a profound effect of SSIs on both patients and healthcare organizations; hence efforts should be focused on implementing 
complex multidisciplinary prevention strategies. We reviewed some essential preventive measures that can be quickly enforced to reduce 
the risk of SSI, as well as the cost of patient morbidity, mortality rate and health care. Knowledge of the important consequences of SSI 
for patient safety and treatment costs is of prime importance to any surgeon and tracking one’s own activities in the operating room in 
relation to existing literature is an essential step in preventing infection and optimizing beneficial outcomes. 
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