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Surgical site infection (SSI) is the third most frequent healthcare-associated infection in France. SSI rates in total hip or knee replacement are around 2%. The main bacteria implicated in SSI in clean surgery are those of the skin flora, whence the importance of skin preparation to eliminate transient flora and reduce resident flora. Guidelines for the prevention of SSI have progressed in recent years in France: firstly in 2013, and then in 2016. That preoperative hair removal and scrubbing of clean skin ahead of cutaneous asepsis is non-contributive was confirmed in 2013. A shower with normal soap taken as close to the beginning of surgery as possible is still recommended, as is use of alcoholic antiseptics for cutaneous asepsis. The debate remains open between chlorhexidine and povidone-iodine in several surgical specialties in the absence of any multicenter studies. Future choices of antiseptic may need to take account of resistance, especially to chlorhexidine, and possible side-effects. Finally, antimicrobial skin sealants and adhesive surgical drapes are not recommended for the prevention of infection.

Introduction

Surgical site infection (SSI) is the third most frequent health-care-associated infection in France according to the most recent nosocomial infection prevalence survey, conducted in 2012 in 300,330 hospital patients [START_REF]Enquête nationale de prévalence des infections nosocomiales et des traitements anti-infectieux en établissements de santé[END_REF]. National-level prevalence was 0.7%, or 14% of nosocomial infections. In 2015, in 106,751 surgical procedures monitored by the RAISIN network (Nosocomial Infection Monitoring, Investigation and Alert Network: Réseau d'Alerte, d'Investigation et de Surveillance des Infections Nosocomiales), overall incidence in surgery of all types was 1.5% [START_REF]Le Réseau d'alerte d'investigation et de surveillance des infections nosocomiales (Raisin). Surveillance des infections du site opératoire dans les établissements de santé français[END_REF]. The number of surgical procedures is estimated to be 7 million per year, and the number of cases of SSI between 140,000 and 200,000. More than 150,000 total hip replacements (THR) and more than 80,000 total knee replacements (TKR) are performed each year in France. SSI rates associated with THR/TKR are around 2% counting all superficial and deep infections over 1 year's follow-up [START_REF] Berthelot | Is nasal carriage of Staphylococcus aureus the main acquisition pathway for surgical-site infection in orthopaedic surgery?[END_REF] and 1.2 % if SSI is diagnosed according to Medical Information System (PMSI) criteria (Dr L May, French Health Authority; personal communication).

Since 1988, the campaign against nosocomial infection has aimed to reduce SSI rates by applying the findings of the American 1970-76 SENIC Project, which reported almost 20% reduction in SSI rates in departments implementing SSI reporting systems and prevention measures [START_REF] Haley | The efficacy of infection surveillance and control programs in preventing nosocomial infections in US hospitals[END_REF]. In France, rates were halved during the 12 years between 1999 and 2011; in the last few years, however, this decline has slowed or even reversed in certain procedures such as laparoscopic inguinal hernia surgery and knee implantation (Dr M Aupée, RAISIN SSI network, 2016; personal communication).

There have been numerous studies and recommendations on SSI prevention. In France, the most recent guideline updates were made in 2013 for the prevention of surgical-site infection [5] and in 2016 for skin antisepsis ahead of invasive surgery [START_REF]Antisepsie de la peau saine avant un geste invasif chez l'adulte : recommandations pour la pratique clinique -Hygiènes[END_REF]. In 2016, the World Health Organization (WHO) published global guidelines for SSI prevention [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF].

The present study sought to address 6 questions:

-What is the role of the skin in SSI? -Should hair removal be performed, and if so how? -Is skin scrubbing still considered contributive? -Which antiseptic should be used? -Are side-effects a concern: allergy, intolerance, antiseptic resistance? -What skin protection should be used: drapes, skin sealants, etc.?

The role of preoperative nasal decontamination by mupirocin (Bactroban®) in Staphylococcus aureus carriers will not be dealt with here. It has been recommended in France since 2013 for SSI prevention in heart surgery. In 2016, the WHO extended this to orthopedic surgery, with a strong recommendation, but with lower level of evidence than in heart surgery. Further studies are needed on this point.

What is the role of the skin in SSI?

The skin is a solid physical barrier, and almost no microorganisms are able to penetrate intact skin and cause infection. Flora at or around the surgical site underlies most SSIs. In contaminated surgery, intestinal, respiratory, genital and urinary flora may further contaminate the site. SSI may also be exogenous, with various origins: surgical staff, operating room environment (including air), and instruments and material introduced in the sterile field. In open fractures, the environment at time of fracture is equally relevant.

Commensal skin flora includes many microorganisms with little pathogenicity, such as coagulase-negative staphylococci and corynebacteria, but also potentially pathogenic strains such as S. aureus. Unlike commensal flora in urinary catheterization and contaminated clean surgery, the amount of bacteria on the skin can be greatly reduced, limiting the risk of infection in invasive surgery with cutaneous approaches.

All of these factors account for how rare SSI is, especially when implicating skin flora.

According to the 2012 French national prevalence survey [START_REF]Enquête nationale de prévalence des infections nosocomiales et des traitements anti-infectieux en établissements de santé[END_REF], microorganisms isolated in SSI mainly comprised skin flora bacteria: S. aureus and coagulase-negative staphylococci, at respectively 29% and 11%. This highlights the importance of skin preparation ahead of invasive surgery, to reduce resident flora and thus risk of SSI. However, even optimal antisepsis fails to entirely eradicate skin flora; 20% of the bacteria live below surface, along pilous follicles and/or in sebaceous glands. Propionibacterium acnes mainly colonizes the skin of the shoulder and axilla, which explains the higher rate of P. acnes infection in shoulder arthroplasty.

Take-home message:

-Microorganisms isolated in SSI in clean surgery are mainly those of the skin flora.

-Skin preparation reduces the skin flora and hence the risk of SSI It is to be borne in mind that the data of the international literature do not yet precisely determine when (day before or day of surgery?), where (ward room or operating room?), or how to remove hair (clipping or chemical depilation?)

Present French recommendations do not favor routine hair removal [5]. If, nevertheless, it is to be performed, 1/ it should involve clipping with a single-use blade, rather than mechanical shaving; and 2/ the area should so far as possible be restricted to the incision site and/or an area enabling occlusive dressing. There are, on the other hand, no guidelines on chemical depilation and when to perform it.

In actual practice, hair removal is common, despite lack of proven benefit. The 2015 SSI monitoring data for almost 8,000 hip or knee replacements with skin preparation assessment found that hair removal was performed in 66% of cases: 92% clipping, 4% chemical, and 1% shaving [START_REF]Le Réseau d'alerte d'investigation et de surveillance des infections nosocomiales (Raisin). Surveillance des infections du site opératoire dans les établissements de santé français[END_REF].

Take-home message:

-Routine hair removal is not recommended.

-If it is nevertheless performed, clipping should be preferred and shaving avoided.

3.

Is skin scrubbing still considered contributive?

Preoperative shower

Preoperative showers are classical, to eliminate transient flora and some resident flora. However, impact on SSI is unproven, whatever the type of shower [START_REF] Webster | Preoperative bathing or showering with skin antiseptics to prevent surgical site infection[END_REF]. Normal or antiseptic soap (chlorhexidine gluconate (CHG) or povidone-iodine (PVI)) may be used.

Antiseptic soap proved effective against colonization, but not against SSI. Allergic reaction (contact dermatitis or photosensitization) or even severe hypersensitivity reaction may be induced, but are exceptional with CHG soap [START_REF] Krautheim | Chlorhexidine anaphylaxis: case report and review of the literature[END_REF]. While the contribution of a shower, though unproven, is not actively debated, that of antiseptic soap is much discussed.

In a 2015 Cochrane meta-analysis [START_REF] Webster | Preoperative bathing or showering with skin antiseptics to prevent surgical site infection[END_REF] of 7 randomized studies with 10,157 patients, 3 studies compared CHG shower versus placebo shower, 3 CHG versus normal soap, and 3 CHG versus no specific washing instructions; no significant differences in SSI emerged overall. However, the largest-scale study, comparing CHG versus no specific washing instructions, showed a significant difference in favor of CHG, although with major risk of bias [START_REF] Wihlborg | The effect of washing with chlorhexidine soap on wound infection rate in general surgery. A controlled clinical study[END_REF]. In most of the studies, control patients received no written instructions on how to take their shower.

Jakobsson et al.'s literature review [START_REF] Jakobsson | Searching for Evidence Regarding Using Preoperative Disinfection Showers to Prevent Surgical Site Infections: A Systematic Review[END_REF] assessed the effect of the number of showers on skin decolonization and on skin CHG concentration. Ten studies were included, but all with low levels of evidence. No conclusion could be drawn as to an optimal number of preoperative showers to decrease SSI rate. It thus seems reasonable to prescribe a single shower, as close to operation time as possible.

In France, the 2015 SSI monitoring network reported preoperative showers in 92% of cases, with a large majority (95%) using antiseptic soap [START_REF]Le Réseau d'alerte d'investigation et de surveillance des infections nosocomiales (Raisin). Surveillance des infections du site opératoire dans les établissements de santé français[END_REF].

Take-home message:

-At least 1 preoperative shower with normal soap should be taken, as close to surgery time as possible.

-Antiseptic soap has no proven benefit.

Scrubbing in the operating room

Cleansing aims to reduce skin flora and prevent endogenous contamination. It consists in vigorous skin scrubbing with normal or antiseptic soap.

In France, surgical field preparation in the operating room classically involves 4 steps: scrubbing with antiseptic soap, rinsing, drying and disinfection using an antiseptic of proven efficacy, left to evaporate away. This attitude has recently been questioned, with doubt cast on the use of antiseptic soap in the 2013 "Management of preoperative risk" consensus update [5], which stated that scrubbing with antiseptic soap has never demonstrated greater efficacy than normal soap in limiting SSI, and that the contribution of scrubbing as such has never been proven.

A recent meta-analysis [START_REF] Lefebvre | Is surgical site scrubbing before painting of value? Review and meta-analysis of clinical studies[END_REF] of 3 randomized trials assessing the impact of scrubbing on SSI and 4 trials (2 randomized, 2 parallel series) assessing impact on skin colonization found no significant differences according to scrubbing or not ahead of applying an antiseptic agent; levels of evidence, however, were weak.

English-language guidelines do not recommend systematic scrubbing with antiseptic soap, but stress the importance of antisepsis on clean skin. Nuances, however, are important: the Society for Healthcare Epidemiology of America (SHEA) recommends washing and cleaning the skin around the incision site before implementing antisepsis using an alcoholic solution [START_REF] Anderson | Strategies to prevent surgical site infections in acute care hospitals: 2014 update[END_REF], and in 2014 American orthopedists recommended scrubbing with antiseptic soap ahead of hip or knee replacement surgery [START_REF] Tokarski | Perioperative Skin Preparation[END_REF].

The WHO did not deal with this issue in its most recent guidelines [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF].

Take-home message:

-It is not recommended to scrub clean skin ahead of antisepsis.

-It is, however, recommended to scrub soiled skin, although with no preference for antiseptic soap.

4.

Which antiseptic should be used?

Four main antiseptics (chlorine derivatives, PVI, alcohol and CHG) are available in France, each with its pros and cons (Table 1). The main advantage of chlorine derivatives is their very wide action spectrum, including against sporulating bacteria. 60-80% alcohol shows rapid bactericidal action. PVI has a wide action spectrum, including all bacteria and fungi; there is no known acquired resistance, but it can be partially inactivated by protein material. CHG has a narrower spectrum, being notably less active against Gram-negative bacilli, and is the only major antiseptic subject to phenomena of decreased susceptibility; its main advantage is its prolonged persistent action time.

Alcohol and aqueous -based antiseptics

Alcohol-based antiseptics have the advantage of having good antimicrobial action and of drying quickly. In France, since the early 2000s, alcoholic solutions have been recommended both for preoperative skin preparation and before catheter insertion [START_REF] Parienti | Alcoholic povidone-iodine to prevent central venous catheter colonization: A randomized unitcrossover study[END_REF]: the proven benefit in catheter-related infection has been extrapolated to preoperative skin preparation.

Regarding SSI prevention, Darouiche et al., analyzing 850 patients, showed superiority of 2% alcoholic CHG solution over 10% aqueous PVI at 30 days after aseptic surgery [START_REF] Darouiche | Chlorhexidine-Alcohol versus Povidone-Iodine for Surgical-Site Antisepsis[END_REF].

For its recent SSI prevention guidelines, the WHO [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF] conducted 4 meta-analyses on antiseptics. The first included 12 randomized controlled trials comparing aqueous-versus alcohol-based antiseptic solutions: alcohol-based antiseptics were associated with lower SSI rates across the board (OR: 0.60; 95CI%: 0.45-0.78); in particular, alcoholic CHG showed superiority over aqueous PVI in 7 trials, there was a trend toward superiority for alcoholic antiseptics as compared to aqueous PVI in 6 (OR: 0.61; 95%CI: 0.19-1.92), and alcoholic CHG showed superiority over alcoholic PVI in 6 (OR: 0.58; 95%CI: 0.42-0.80). However, study quality was low in the meta-analysis of alcoholic CHG vs. alcoholic PVI, and very low in the meta-analysis of alcoholic vs. aqueous PVI. Most studies used 70-74% isopropyl alcohol, although some did not specify concentration, and 1 used ethanol.

Antiseptics are sometimes available in the form of ready-to-use single-use applicators, which are easier to use than a compress imbibed with antiseptic; however, they are quite expensive, and there is no evidence of improved efficacy [START_REF]Antisepsie de la peau saine avant un geste invasif chez l'adulte : recommandations pour la pratique clinique -Hygiènes[END_REF].

The 2015 French national SSI monitoring data combined with an audit of practices found that 94% of cases in orthopedic surgery used alcohol-based antiseptics, while 6% used aqueous antiseptics, despite current guidelines [START_REF]Le Réseau d'alerte d'investigation et de surveillance des infections nosocomiales (Raisin). Surveillance des infections du site opératoire dans les établissements de santé français[END_REF].

Povidone-iodine or chlorhexidine?

In 2013, French guidelines stated no preference between PVI and CHG in alcoholic solution for SSI prevention [5]. Since 2016, however, alcoholic CHG has been strongly recommended in France, as in many other countries, as antiseptic for the prevention of catheter-related infection, following a French intensive-care study [START_REF] Mimoz | Skin antisepsis with chlorhexidine-alcohol versus povidone iodine-alcohol, with and without skin scrubbing, for prevention of intravascular-catheter-related infection (CLEAN): an open-label, multicentre, randomised, controlled, two-by-two factorial trial[END_REF].

The study analyzed more than 2,300 patients and more than 5,000 catheters in 11 intensive care units (ICU), comparing 4 prevention strategies: alcoholic PVI or CHG with or without prior scrubbing [START_REF] Mimoz | Skin antisepsis with chlorhexidine-alcohol versus povidone iodine-alcohol, with and without skin scrubbing, for prevention of intravascular-catheter-related infection (CLEAN): an open-label, multicentre, randomised, controlled, two-by-two factorial trial[END_REF]. 2% CHG-alcohol reduced catheter-related infection by 80% compared to PVI-alcohol, with similar reduction in catheter colonization and reduced skin colonization at the catheterization site on ablation. This benefit in infection was, however, associated with more frequent cutaneous intolerance: 3% for CHG vs. 1% for PVI. Scrubbing with antiseptic soap before applying the antiseptic had no effect on infection prevention.

In the present state of knowledge, it is not clear that results for catheter-related infection in intensive care can be extrapolated to SSI, for several reasons. Regarding skin cleansing, ICU patients are cleaned at least once a day, so that their skin is often cleaner than patients arriving for ambulatory surgery, for whom scrubbing may have a different effect. The studies to be taken into account are thus those pointing to no benefit of preoperative scrubbing. Regarding choice of antiseptic, the aim is to keep the skin as free of bacteria as possible for as long as possible; thus an antiseptic with a longer persistent effect will be more effective, which may be why CHG shows superiority in lengthy procedures.

The WHO experts [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF] analyzed 6 randomized controlled trials comparing CHG vs. PVI in alcoholic solution, and found significantly lower risk of SSI with CHG. However, 4 of the 6 studies did not report SSI in at least 1 study arm, and in most studies the main endpoint was colonization rather than SSI, which was relegated to the secondary endpoints.

A recent well-conducted randomized single-center study, included in the WHO metaanalysis, reported 45% less SSI after non-emergency Cesarean section with CHG than PVI, both in alcoholic solution using an applicator after scrubbing [START_REF] Tuuli | A Randomized Trial Comparing Skin Antiseptic Agents at Cesarean Delivery[END_REF]. On the other hand, another single-center study performed at almost exactly the same time reported no difference in SSI rates after C-section between the two [START_REF] Ngai | Skin Preparation for Prevention of Surgical Site Infection After Cesarean Delivery[END_REF].

At the end of their literature analysis, the WHO experts finally recommended CHG-alcohol antiseptic treatment of the surgical field. In France, no choice between the two has been officialized [START_REF]Antisepsie de la peau saine avant un geste invasif chez l'adulte : recommandations pour la pratique clinique -Hygiènes[END_REF]: it was deemed hazardous to extrapolate from catheter-related results, and that further surgical studies are needed.

Several studies compared skin flora impact between 0.5% and 2% CHG, but none focused on SSI rates. They found either equivalent efficacy [START_REF] Maiwald | Pitfalls in evidence assessment: the case of chlorhexidine and alcohol in skin antisepsis[END_REF][START_REF] Lachapelle | A comparison of the irritant and allergenic properties of antiseptics[END_REF] or superiority of 2% CHG in skin antisepsis [START_REF] Suwantarat | High Prevalence of Reduced Chlorhexidine Susceptibility in Organisms Causing Central Line-Associated Bloodstream Infections[END_REF]; the latter study included a large number of patients and thus had statistical power that was lacking in the negative reports. The choice between 0.5% and 2% CHG thus remains open, although the major study of ICU catheter-related infection in fact used 2% CHG (versus PVI-alcohol) [START_REF] Mimoz | Skin antisepsis with chlorhexidine-alcohol versus povidone iodine-alcohol, with and without skin scrubbing, for prevention of intravascular-catheter-related infection (CLEAN): an open-label, multicentre, randomised, controlled, two-by-two factorial trial[END_REF]. A further problem is that only 1 presentation of CHG has marketing authorization (Autorisation de Mise sur le Marché: AMM) in France: 2% CHG by applicator; 2% CHG in bottles is classified as biocidal, but without marketing authorization.

The current literature and international guidelines on CHG and its antiseptic properties are to be taken with caution. Most trials and systematic reviews attributed the protective role against SSI to CHG as such, whereas it is in reality often associated to alcohol [START_REF] Maiwald | Pitfalls in evidence assessment: the case of chlorhexidine and alcohol in skin antisepsis[END_REF]. Most studies compared aqueous PVI versus CHG-alcohol -and reported CHG as showing superiority.

Take-home message:

It is recommended to use an alcohol-based antiseptic solution of CHG or PVI.

5.

Are side-effects a concern: PVI allergy, CHG intolerance, CHG resistance?

Allergy and intolerance to antiseptics

Tolerance of PVI and CHG is generally excellent. Even so, hypersensitivity and allergic reactions, however rare, exist [START_REF] Lachapelle | A comparison of the irritant and allergenic properties of antiseptics[END_REF]. Severe anaphylactic reactions are exceptional, with fewer than a hundred cases in the literature, despite wide-scale worldwide use of these antiseptics. Literature reports include: -For CHG: contact dermatitis, hypersensitivity or even anaphylactic shock. Large-scale studies found sensitization rates of around 2% after repeated application of CHG, such as daily cleansing in ICU or vascular catheter dressing. In most cases, the reaction was limited to the application site. -For PVI: rare cases of allergic contact dermatitis. Immediate immunologic reactions (urticaria or anaphylactic reaction) are exceptional. The allergic reaction is due to povidone, with no cross-reaction with seawater products and/or iodinated contrast media.

CHG "resistance"

CHG is the only major antiseptic inducing resistance, or rather decreased susceptibility. The main characteristics of this resistance are: -resistance mediated by qac genes, carried by plasmids and thus may easily be transferred between bacterial species; -decreased susceptibility leading to 2-to-4-fold increase in the minimum inhibitory concentration, and thus reduced sensitivity to CHG; -associated co-resistance, with heavy metals and with antibiotics, and especially mupirocin, used for nasal decontamination in S. aureus carriage.

These antiseptics nevertheless remain effective despite acquired resistance, as local concentrations are far higher than the minimum inhibitory concentration, by a factor of 4 for less susceptible strains.

There is, however, some evidence of clinical impact of this decreased sensitivity to CHG. An ICU study found that patients with daily cleansing by CHG showed greater catheter bacteremia involving staphylococci bearing the qac gene [START_REF] Suwantarat | High Prevalence of Reduced Chlorhexidine Susceptibility in Organisms Causing Central Line-Associated Bloodstream Infections[END_REF]. A study conducted in Geneva reported multiple failure of decolonization of methicillin-resistant S. aureus carriage in presence of both qacA/B genes and mupirocin-resistance genes [START_REF] Lee | Impact of combined low-level mupirocin and genotypic chlorhexidine resistance on persistent methicillinresistant Staphylococcus aureus carriage after decolonization therapy: a case-control study[END_REF]. Harbarth et al. [START_REF] Harbarth | Is reduced susceptibility to disinfectants and antiseptics a risk in healthcare settings? A point/counterpoint review[END_REF], in a review of the literature on the potential risks of antiseptic resistance, demonstrated that strains with lower sensitivity to antiseptics were selected in case of repeated exposure, especially to CHG, and that wide use of antiseptics could lead to a risk of selecting resistant strains within patients' flora; they set out a "pros and cons" argument to assess whether resistance constituted a health risk, and concluded that no clinical impact had so far been described, but that selection of resistant strains was nevertheless a danger and that antiseptics should not be used unthinkingly in indications in which no benefit has been clinically proved.

Take-home message:

-Prolonged intensive use of CHG incurs an individual risk of skin intolerance and, in the long term, a collective risk of reducing bacterial sensitivity.

-No acquired resistance to PVI or alcohol has been reported.

6.

What skin protection should be used: drapes, skin sealants, etc.?

Adhesive drapes

Adhesive plastic drapes theoretically prevent migration of microorganisms present on the surrounding skin toward the surgical site. They may be impregnated with antiseptics or not.

A recent meta-analysis [START_REF] Webster | Use of plastic adhesive drapes during surgery for preventing surgical site infection[END_REF] of the impact of adhesive drapes on SSI included 5 studies with a total 3,082 patients comparing adhesive drapes versus no drape, and 2 with a total 1,113 patients comparing iodine-impregnated adhesive drapes versus no drape. SSI rates were higher in the adhesive drape groups; iodine impregnation was not associated with any significant difference in SSI.

The WHO also performed a meta-analysis assessing adhesive drapes with and without antiseptic impregnation [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF] and found no benefit in terms of SSI between using or not using adhesive drapes. Some allergic reactions occurred with impregnated drapes. The WHO therefore recommended not using adhesive drapes.

Take-home message:

It is recommended not to use adhesive drapes for prevention of SSI.

Antimicrobial skin sealants

Antimicrobial skin sealants, usually composed of cyanoacrylate, are sterile liquids applied to the skin after skin preparation, ahead of incision; on drying, they form a film that is meant to prevent migration towards the surgical site for several days. The WHO experts performed a meta-analysis of the contribution of antimicrobial skin sealants to prevention of SSI, based on 8 randomized trials and 1 observational study, with a total 1,974 patients [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF], and found no significant impact compared to standard skin preparation. It needs to be noted that the studies involved numerous biases, with "very weak" methodological quality on the GRADE classification. Moreover, some of the studies reported skin irritation associated with these films.

Take-home message:

It is not recommended to use antimicrobial skin sealants in prevention of SSI.

Conclusion

The guidelines and literature on skin preparation have been simplified in recent years. The following recommendations emerge: -no hair removal or scrubbing; -preoperative shower with normal soap; -application of an alcohol-based antiseptic.

Despite some lingering differences between countries, the guidelines applicable in France are those of the French Society for Hospital Hygiene (SF2H), updated in 2013 and 2016. The main point of contention is in the choice of antiseptic: alcohol-based PVI or CHG without preference in France, but preferably CHG in the WHO, American and British guidelines [START_REF]Global Guidelines for the Prevention of Surgical Site Infection[END_REF][START_REF] Berríos-Torres | Centers for Disease Control and Prevention Guideline for the Prevention of Surgical Site Infection[END_REF][START_REF] Leaper | Guidelines: Prevention and Treatment of Surgical Site Infection: Summary of NICE Guidance[END_REF].

Ambulatory surgery is a special case. The preoperative shower is generally taken at home, with inevitable uncertainty as to quality and quantity. Some hospitals have therefore maintained scrubbing in the operating room before applying the antiseptic, despite the present lack of evidence.

In conclusion, preoperative skin preparation has progressed in recent years, but present evidence fails to answer certain questions, such as choice of antiseptic (PVI or CHG?) and optimal CHG concentration. Multicenter studies including the various surgical specialties are needed, and some are underway. Finally, the issue of antiseptic resistance needs to be dealt with, before antiseptics go the way of antibiotics, with the evolution of resistances impairing efficacy.
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2. Should hair removal be performed, and if so how?

  

	Pilosity management (hair removal) at the incision site is a classic element in skin
	preparation, facilitating 1/ operative site access, 2/ skin preparation, 3/ cutaneous and
	subcutaneous closure, and 4/ dressing adhesion.
	Three techniques are available: clipping, mechanical shaving, or chemical depilation.
	Chemical depilation consists in 15-20 minutes' application of a cream, but has drawbacks:
	risk of allergy, costs, slow action or inefficacy in high-pilosity cases; a prior test is therefore
	recommenced. Shaving incurs risk of microtrauma and abrasion and hence of infection.
	Clipping, compared to mechanical shaving, incurs less risk of microtrauma, cutting the hair
	without skin abrasion.
	A 2011 Cochrane meta-analysis [8] of 14 randomized trials performed between 1976 and
	2009 compared no hair removal to 1/ clipping (1 study), 2/ mechanical shaving (6 studies)
	and 3/ chemical depilation (1 study). SSI rates did not significantly differ according to clipping
	or chemical depilation versus no hair removal, but were higher in case of shaving. Rates at
	day 15 and day 30 did not significantly differ whether clipping was performed on the day
	before or the day of surgery.
	These findings were confirmed in 2 meta-analyses [9,10]. Lefebvre et al.'s network meta-
	analysis [9] combined direct and indirect evidence, showing lower risk in chemical depilation
	and clipping versus shaving, without difference between the former two.