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Abstract: Infection at or near surgical incisions within 30 days of an operative procedure, dubbed surgical site 

infection, contributes substantially to surgical morbidity and mortality each year. This review will summarize 

several additional evidence-based strategies to prevent SSIs, will define the SSI to understand more pathology. 

Conducted a detailed search among electronic databases: MEDLINE, EMBASE, and Google scholar, searching in 

literature for articles related to strategies reducing surgical site infections. Studies were included as publication up 

to 2017, September with English language and human subject. SSI continues to be the most common complication 

following colon and rectal surgery procedures and is related to significant morbidity, death, and increased 

expenses in health care. Evidence-based strategies-- improving antimicrobial prophylaxis dosing, preparing the 

colon with mechanical bowel preparation and oral antibiotics, optimizing tissue oxygenation, and utilizing a 

surgical safety checklist, could help high performing hospitals and healthcare providers move beyond SCIP to 

ensure that they supply the best care possible to their surgical patients and decrease the rate of SSI. 
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1.   INTRODUCTION 

In spite of amazing developments in using medical strategies and prophylactic anti-biotics and also environmental/ 

ergonomic renovations in the operating room, surgical site infections (SSIs) stay a substantial reason for patient morbidity 

and also death [1] and are the third-most typical origin of hospital-acquired infection [2].Of issue is that SSIs happen in as 

much as 30% of all procedures, but most are avoidable [3].The financial effect on the healthcare system are significant, 

involving raised medical facility span of stay and also rising health center expenses, increasing from two fold to fivefold 

[2]. These human and also financial impacts are intensified by overstretched healthcare systems, suboptimal assimilation 

in scientific procedures, and also fragmented strategies utilized by health specialists in wound-care management 

[4].Always, there is an expanding focus on the avoidance of SSI. As part of this vital, worldwide guides and requirements 

have actually more lately included suggestions supporting using a team-based method in the prevention of SSI [2]. 

Nonetheless, there has actually been the restricted conversation of the procedures and techniques utilized by healthcare 

groups as a cumulative in the avoidance of SSI. 

Infection at or near surgical incisions within 30 days of an operative procedure, dubbed surgical site infection, contributes 

substantially to surgical morbidity and mortality each year. This review will summarize several additional evidence-based 

strategies to prevent SSIs, will define the SSI to understand more pathology. 

2.   METHODOLOGY 

Conducted a detailed search among electronic databases: MEDLINE, EMBASE, and Google scholar, searching in 

literature for articles related to strategies reducing surgical site infections. Studies were included as publication up to 

2017, September with English language and human subject. Furthermore, references list of each included study were 

scanned for more relevant articles to be included and support our review. 
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3.   DISCUSSION 

 Definition: 

In 1992, the meaning of injury infection" was changed by the CDC, developing the terms surgical-site infection (SSI) to 

avoid complication in between the infection of a medical incision and the infection of a distressing wound. SSIs are 

specified as infections associated with the operative treatment that takes place at or near the medical incision within 30 

days of a personal treatment or within one year if an implant is left in position. SSIs are separated anatomically into 

superficial incisional, deep incisional, and also organ/space (Figure 1) [5], [6].These standards to specify SSIs have come 

to be the nationwide criterion as well as are purely complied with by healthcare companies, medical facilities, medical 

employees, as well as top quality and also security programs [7].
 

 

Figure 1: Classification and definition of a surgical-site infection[5] 

1. Superficial incisional (involving only skin or subcutaneous tissue of the incision). 

2. Deep incisional (involving fascia and/or muscular layers). 

a. Deep incision primary (DIP)—SSI identified in a primary incision in a patient who has had an operation with 1 or 

more incisions. 

b. Deep incision secondary (DIS)—SSI identified in a secondary incision in a patient who has had an operation with 

more than 1 incision. 

3. Organ/space (involving any part of the body opened or manipulated during the procedure, excluding skin incision, 

fascia, or muscle layers). 

 Microbiology and Pathogenesis: 

In a lot of SSIs, the resource is thought to stem from the patient's endogenous flora at the time of surgical procedure. If the 

treatment includes opening a viscous body organ such as in colon and anal surgery treatments, the pathogens separated 

from SSIs have the tendency to be polymicrobial and also stemming from the endogenous flora of the body organ 

influenced by the treatment. A treatment that includes opening of the colon and/or anus is thought about a clean-

contaminated treatment when there are no pre-existing stomach infections as well as the surgical treatment is executed 

with sufficient strategy. In colon and anal surgery, one of the most typical separated microorganisms from SSIs are gram-

negative bacilli and also anaerobes [8]. Although the types of pathogens separated from the SSI have stayed fairly secure 

over the last years, there has actually been a raising variety of SSIs that are triggered by antibiotic-resistant bacteria and 

also fungus [9], [8]. SSIs might additionally stem from exogenous resources consisting of participants of the medical 

group, tools and also products brought within the sterilized area throughout the surgical procedure, and also the operation-

room setting. One of the most usual isolates are aerobes, specifically gram-positive microorganisms such as staphylococci 

and streptococci [10]. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3747289/table/TB00605-1/
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 Surgical Attire: 

A couple of researches have analyzed whether a relationship in between medical outfit and SSI exists. Numerous 

researches have actually examined whether the regular use medical masks in the operating room decreases SSI run the 

risk of [11]. A number of various other methods, such as the basic use "scrub suits," medical caps, and footwear covers 

have actually never ever been definitively shown to decrease rates of medical infection, although SSI breakouts have been 

mapped to hair or scalp organisms (despite whether a cap was used), and raised foot traffic via the operating room has 

actually been shown to raise ambient microbial degrees and also taking place infection threat [12]. 

Preoperative Antiseptic Showering: 

Six randomized, regulated tests entailing a total of 10,007 patients were analyzed in a 2007 Cochrane Database evaluation 

concerning preoperative bathing with skin antiseptics to avoid SSI [13]. Chlorhexidine gluconate was not shown to lead to 

an enhancement in SSI as compared to placebo or with bar soap, with the exception of 1 big research exposing an 

advantage to chlorhexidine cleaning as compared to no bathing preoperatively. Constant with these results, a Swedish-

based research analyzing preoperative genital cleaning with chlorhexidine on postoperative infectious morbidity in overall 

abdominal hysterectomy failed to show an advantage [14]. 

Preoperative Hair Removal: 

Many randomized, managed trials have analyzed the method of preoperative hair elimination and its connection to 

personal site infection [15]. Hair has commonly been viewed to be related to an absence of sanitation, and its elimination 

connected to infection prophylaxis. Different techniques of hair elimination consist of shaving, clipping, and depilatory 

lotions. Regular preoperative shaving was disappointed to reduce the danger of SSI in laparotomies in 2 randomized, 

managed tests, and has actually been linked in greater rates of infection [16]. Researches have revealed that shaving the 

skin as compared to clipping cause a statistically considerable rise in the rate of SSI. Shaving leads to microscopic cuts 

and abrasions, therefore serving as a disturbance of the skin's obstacle protection versus microorganism emigration. 

Clippers, when utilized properly, need to not cut into the patient's skin, possibly describing the distinctions in infection 

rates observed in those trials. 

Although shaving does appear to raise the threat of postoperative infection, whether cutting takes place at the time of the 

surgery or 1 day prior has actually not been revealed to make a distinction in regards to rates of infection [17]. Likewise, 

the temporal relationship of clipping to surgery has not been revealed to lead to statistically considerable varieties of SSIs, 

although the above-noted research did expose a somewhat greater rate of infection of those patients going through 

clipping longer compared to 24 hrs before surgery [17]. 

Preoperative Hand/Forearm Antisepsis:  

The danger of SSI stems not just from exposure to the patient's very own natural flora, yet additionally from the 

unintended transfer of microorganisms from surgeons and surgical personnel to the patient. Sterilized gloves are put on in 

the operating room as a primary obstacle versus such transfer. This technique of antisepsis, nevertheless, is not foolproof. 

Barrier methods rely on usage along with the careful sterile method and also can be perforated throughout the training 

course of surgery, resulting in the move of pathogens from medical team to patients as well as the other way around [17]. 

Just 1 big research has analyzed the effect of glove perforation on the danger of SSI [18]. Because research, 677 of 6540 

treatments were made complex by glove perforation; multivariate evaluation disclosed that SSI was considerably raised in 

those situations where no antimicrobial treatment was carried out. Nevertheless, it did not cause raised infection rate in 

those situations where treatment was carried out. One of the most efficient technique for reducing the regularity of 

perforation causing direct exposure continues to be dual gloving, which decreases glove failing substantially; double 

gloving with a sign glove has actually additionally been revealed to additionally decrease internal glove perforation. 

Although presumably that finger rings and also nail polish would certainly be a possible reservoir for bacteria and also 

need to be eliminated before hand prep work, a 2001 Cochrane Database evaluation ended that there wanted proof to 

suggest elimination of finger rings or nail polish based upon SSI rate [19]. 

Just like patient skin prep work before surgery, there exist a variety of choices for medical hand and forearm prep work 

before access to the operating space theater. Liquid scrubs are water-based options, generally include chlorhexidine or 

povidone iodine (PI), and also need a medical scrub of 3- to 5-minutes period. Alternatively, more recent alcohol 
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massages, including concentrated ethanol, isopropanol, or n-propanol, include easy hand cleaning at the beginning of the 

day complied with by application of the alcohol option as a rub before surgery, supplied the hands are not blatantly 

dirtied. Chlorhexidine, iodine, and also numerous other energetic components could be included in hand rubs to 

supplement the fast antiseptic impact of alcohol with prolonged bacteriostatic activity. 

Wound Protectors: 

Wound protectors are tools that have actually been utilized during laparotomy to protect the abdominal injury edges from 

contamination. The proof for the efficacy in reducing SSI rates has actually been discrepant [20]. A recent meta-analysis 

of randomized controlled tests examining the use of wound protectors in gastrointestinal and also biliary surgical 

procedures and the influence on SSIs, the researchers located that using a wound protector was related to almost a 50% 

reduction in SSIs (RR = 0.55; 95% CI, 0.31-0.98; p= 0.04) [21]. 

 Patient Skin Preparation in the Operating Room: 

The function of preoperative skin antisepsis is to eliminate dirt and transient organisms from the skin. The skin is a 

vibrant home to a great deal of bacteria, with as much as 3 million microorganisms on each square centimeter of skin [22]. 

The majority of commonly, SSI occurs from commensal microorganisms such as staphylococci, diphtheroid 

microorganisms, Pseudomonas, and propionibacterium varieties that are consistently present on a patient's skin, compared 

to transient organisms that are extra quickly eliminated. Any chemical agent for microbial decrease of the skin preferably 

eliminates all skin organisms, is harmless and hypoallergenic, does not result in substantial systemic traction, has residual 

task, and is risk-free for recurring usage. Antiseptics are split into 3 major types: iodine/iodophor, chlorhexidine, and 

alcohol-based preparations. 

Iodine-Based Preparations: 

Iodine-based surgical antiseptics work versus a variety of gram-positive and -unfavorable organisms (consisting of 

MRSA), as well as tubercle bacillus, fungi, and viruses [23].Their mechanism of action is by means of oxidation after 

penetration of the cell wall. Iodophors such as PI are iodine formulas prepared with a stabilizing agent that liberates cost-

free iodine, and can be prepared in liquid or alcohol preparations. Readily prepared PI services or paints include about 

90% water, 8.5% PI, and 1% iodine. PI scrubs include 7.5% PI, 0.75% readily available iodine, and detergent. PI may be 

inactivated by blood or serum proteins, yet as long as they are present on the skin exert a bacteriostatic result. 

Nonetheless, a newer iodine-based copolymer, iodine povacrylex (74% isopropyl alcohol and 0.7% available iodine) dries 

out to create an enduring movie that has been revealed to resist being removed by liquids and blood [24]. 

Chlorhexidine-Based Preparations: 

Chlorhexidine gluconate is a water-soluble cationic biguanide that binds to negatively charged bacterial cell walls, 

modifying the bacterial osmotic balance, which at high concentrations leads to cell death [25]. Similar to iodine-based 

preparations, chlorhexidine is readily available in aqueous or alcohol formulations, and has broad task against gram-

positive and -negative bacteria, anaerobes, yeasts, and some lipid-enveloped infections, although fungal coverage is 

reduced when compared to iodophor- and alcohol-based options. Resistance to chlorhexidine and various other biocides 

has actually been observed in pressures of S aureus and Pseudomonas aeruginosa, with genetic link via plasmid encoding 

[26]. Unlike iodophor-based prep work, chlorhexidine is not inactivated by blood or serum proteins, and has actually been 

shown to have a greater recurring task compared to typical PI after solitary application [26]. 

Alcohol-Based Preparations: 

Alcohol, in contrast, denatures cell wall surface proteins, resulting in fast lysis. Protection resembles iodine-based 

preparations. Efficiency is contingent on concentration rather than on the kind of alcohol utilized [27].Although rapidly 

bactericidal, alcohol, when evaporated, has no persistent antimicrobial impact. For this reason, alcohol is frequently 

integrated with either iodine or chlorhexidine in medical prep work that take advantage of alcohol's capacity for quick 

bacterial killing over liquid preparations. Moreover, in addition to fast antisepsis, alcohol might lengthen the results of 

various other disinfectants. In a research comparing PI to iodine povacrylex in alcohol option for skin preparation prior to 

epidural catheter insertion, iodine povacrylex in isopropyl alcohol solution resulted in more rapid decrease of positive skin 

cultures, longer period of activity, and reduced outright numbers of microorganisms cultured from the skin [28].An usual 

aspect noted in several recent researches is the increased effectiveness in antimicrobial representatives when they are 

incorporated with alcohol. 
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Preparation Comparison: 

Couple of randomized studies have contrasted iodine- to chlorhexidine-based antiseptics for preoperative skin 

preparation. A recent trial by Swenson and associates [29] prospectively compared skin preparation using PI scrub-paint 

mix with alcohol, 2% chlorhexidine, and 70% alcohol and iodine povacrylex in isopropyl alcohol in all general surgery 

patients over an 18-month duration (6 months for every product) at a single institution. This research demonstrated a 2.5% 

absolute threat decrease for all SSIs when iodine povacrylex in isopropyl alcohol was made use of as compared to either 

PI or chlorhexidine and alcohol. 

In general, the evidence does seem to recommend a benefit of prep work combining chlorhexidine or iodine formulations 

with alcohol, compared with chlorhexidine or iodine formulations alone. Even more, when contrasting solutions, care 

should be taken to prevent confusing older PI products with more recent film-forming iodine povacrylex in alcohol 

formulations. Finally, also among the different iodine, chlorhexidine, and alcohol families, effectiveness varies depending 

upon concentration, temperature, level of acidity, the germ or virus, contact time, and dry versus wet states. 

4.   CONCLUSION 

SSI continues to be the most common complication following colon and rectal surgery procedures and is related to 

significant morbidity, death, and increased expenses in health care. Evidence-based strategies-- improving antimicrobial 

prophylaxis dosing, preparing the colon with mechanical bowel preparation and oral antibiotics, optimizing tissue 

oxygenation, and utilizing a surgical safety checklist, could help high performing hospitals and healthcare providers move 

beyond SCIP to ensure that they supply the best care possible to their surgical patients and decrease the rate of SSI. 
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