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Key Points 

 Guidelines for presurgical handasepsis have changed 
 Well formulated alcoholic rubs’ have several advantages and are more efficient than 

traditional medicated soaps. 
 Hand hygiene protocols are crucial in our fight against hospital acquired infections 
 Acquired resistance to chlorhexidine is an increasing problem 

 
 As medicine progresses, we have adapted our decision-making to the light of new 
scientific evidence. As much as possible, recommended medical protocols should now be 
evidence-based1, which may result in changes in diagnostic methods and treatments in veterinary 
medicine2 as in human medicine. Despite this paradigm shift, in the field of hand hygiene, things 
have evolved slowly. Surely, the field has advanced since 1800’s, when Semmelweis and Lister 
were making seminal (yet controversial) discoveries of the benefits of hand hygiene and laid 
foundations for the concepts of asepsis and vigorously fought the disbelief they were facing. Yet, 
are we open-heartedly embracing evidence today?   
 According to a survey performed in 2009 amongst ECVS and ACVS diplomates, 6.7% of 
respondents were following World Health Organisation’s (WHO) guidelines for pre-surgical 
hand asepsis3. Unfortunately, in a survey performed in 2013, still 66% of the 218 respondents4 
did not follow the current WHO guidelines based on the scientific evidence available today in 
this field. So what do current guidelines and evidence say? Additionally, what is right; current 
guidelines or current practices? 
 A variety of methods for surgical hand preparation are available. Aqueous solutions 
containing either povidone-iodine (PVP) or chlorhexidine gluconate (CHX) have been standard 
for many decades, but alcohol-based hand rubs (AHR) have been described for surgical hand-
preparation for more than a century5. Although, no randomized controlled trials have been 
conducted showing any significant differences in surgical site infection (SSI) rates between 
above mentioned methods, the AHR method is considered superior for a number of reasons6,7. 
The antibacterial efficacy of products containing high concentrations of alcohol was shown to 
surpass significantly that of any medicated soap currently available8. The initial reduction of the 
resident skin flora (microbiota) is so rapid and effective with AHR that bacterial regrowth to 
baseline values on the gloved hand takes more than 6 hours9. These observations also were 
confirmed in a veterinary trial that compared the activity of a AHR solution to CHX and PVP 
soap10. In that study, a 1.5min application of an AHR solution was performed, the 3h residual 
effect on CFU reduction of AHR was in particular shown to be significantly better than for 
traditional hand scrubbing with PVP and CHX. It should be noted that when choosing a AHR 
solution, the product should meet the EN12791 or equivalent standard required for pre-surgical 
hand-rub formulations11. Many available hygienic gels will for instance not meet the surgical 
standards and are therefore not recommended.  
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 The purpose of both a surgical scrub with medicated soaps and that of a surgical hand rub 
is to remove and/or kill transient skin organisms and to reduce resident microbiota for the 
duration of a surgical procedure in order to reduce the risk of SSI.  These goals should be 
achieved while minimizing damage to the skin that might promote rebound bacterial overgrowth 
or compromise future hand antisepsis attempts. The transient microbiota is acquired by contact 
with people, animals and contaminated surfaces. It colonises the superficial layers of the skin and 
is the most common cause for inducing SSI. The resident microbiota is a more established, 
deeper component of the microbiota that is regarded as less pathogenic on intact skin. Amongst 
its functions, microbial interference as a mean of defence against bacterial infection is one of the 
most important. Techniques involving aggressive cleaning of the skin with alkaline medicated 
soaps, like CHX scrubs will have deleterious effects on the skins local defence mechanisms12. 
Moreover, besides not having shown additional effect on bacterial reduction13, techniques 
involving brushes and scrubbing cause small excoriations and therefore damage to the skin; 
which in turn increases the risk of skin colonization by pathogenic species14. Yet, 44% of the 
respondents to our survey state they always use brushes for their preparation. Current 
recommendations are to use soft sponges, if any, for hands and forearms, only if visibly soiled 
and brushes for fingertips15.  
 About 17% of survey respondents4 used a medicated scrub technique combined with an 
AHR, in clear contradiction to published evidence and recommendations. Medicated soaps are 
either less effective or have a similar efficacy to hand rubs. A first scrub with medicated soaps 
instead of a first rub will not result in increased reduction of microbiota10. On the contrary, long-
term use of medicated soaps increases the risk of dermatitis, making the skin more difficult to 
decontaminate, and combination of medicated soaps and AHR likely increase the risk of skin 
damage while providing no demonstrable positive effect. Further, prior hand-washing can alter 
the effectiveness of AHR solutions16, particularly if hands are not completely dried before AHR 
application. Hand washing also increases preparation time, cost, increases carbon footprint and 
water usage 17,18. It is estimated that 20L of water is used per hand when preparing with 
medicated soaps. Faucets are also common sources of Pseudomonas spp. and other Gram-
negative bacteria; the rinsing phase of traditional soap method can therefore result in a 
recontamination of the hands prior to gloving15.  Considering the above, it has been suggested 
there is no reason to include a hand wash before AHR solutions are applied16,19 and that hands 
should only be washed if they are visibly soiled. However, compared with human hospitals, the 
bacterial burden in veterinary settings may be higher, especially for large animal surgeons. Until 
further objective data are available, it is our opinion that a short hand-wash with a gentle soap 
(pH neutral) should precede the AHR application. In this way, bacterial spores mostly carried in 
organic material on hands can be eliminated.  
 A new and more worrying aspect supporting reduced use of medicated soaps is the 
emergence of increased acquired resistance towards antiseptics20,21. Particularly the prevalence 
of Staphylococcus aureus carrying chlorhexidine resistance gene qacA/B has been shown to 
increase in the hospital environment22. The overuse of CHX scrubbing soaps, which results in 
spreading of large quantities of diluted active substance, which is more likely to be bacteriostatic 
than bactericidal, could be a creeping problem comparable to antibiotic resistance. Due to the 
fast killing activity of alcohol and the lack of any known (or plausible) genetic mechanisms that 
would allow for transmission of inherent alcohol resistance, acquired resistance to AHR has not 
been shown to date nor is it likely to be encountered, providing another major reason to move 
towards these products.  
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 Also, outside the closed environment of the surgery theatre, transmission of microbial 
pathogens by the hands of healthcare workers during patient care plays a crucial role in the 
occurrence of SSI and other hospital acquired infections (HAI’s). Hand hygiene is therefore 
regarded as one of the most effective measures to contain these. Several reports have shown 
temporal association between interventions to improve hand-hygiene measures, compliance rates 
and/or reduced infection rates. A recent British report evaluating the “Clean your hand” 
campaign showed that in the 4-year study period, the AHR use per bed day raised more than a 
twofold simultaneously with a twofold decrease in MRSA (methicillin resistant Staphylococcus 
aureus) bacteremia and Clostridium difficile infections23, strongly emphasising the importance of 
these measures. In order to achieve these results compliance with hand hygiene measures should 
be improved. The weakest link here seems to be the surgeons and physicians since compliance of 
these reveals to be much more difficult to obtain than from the nursing staff24,25. The introduction 
of AHR’s and improving the accessibility of materials, has been identified as associated with 
higher hand hygiene compliance rates26. New technologies are underway to monitor 
electronically the compliance in human health care, with financial incentives for health care 
staff. Ultimately, however, increased awareness and personal responsibility by all personnel is 
critical for improving hand hygiene rates.  
 It is clear that the veterinary occupation also has a real impact on the health of our skin. 
Not only is medical staff known to acquire more pathogenic resident microbiota over time27, a 
high proportion of healthcare workers develop occupational dermatitis mostly related to repeated 
washing with chlorhexidine soaps28,29. Conflictingly, one of the most important determinants of 
healthcare workers resistance to change to AHR is the belief that AHR’s are more harmful to 
their skin than soap and water30,31. Each hand wash detrimentally alters the lipid layer of the 
superficial skin creating loss of protective agents such as amino acids and natural antimicrobial 
factors. Prolonged and repeated washing leads to damaged barrier function of the stratum 
corneum resulting in the skin becoming more permeable for toxic agents and bacteria. On the 
other hand, AHR solutions have shown greater skin tolerance than soaps32, including in 
veterinary settings10. This corroborates the results from the above mentioned survey4 in which 
preliminary results show that surgeons using antimicrobial soaps as pre-surgical hand-
preparation methods have lower overall hand health scores as monitored by WHO guidelines. 
Particularly in the evaluation of moisture content, surgeon using antimicrobial soaps report 
significantly dryer hands than those using AHR solutions (Table 1). This is mainly due to the 
absence of the above mentioned deleterious effects of soap washing combined with the fact that 
AHR products contain humectants and need shorter application times30. Further, although lipid 
layers are also dissolved with AHR, they are not washed away but rather reincorporated by the 
action of rubbing. As mentioned before, unnecessary washing should be avoided, particularly 
with hot water28.  
 In our latest survey4, 89 respondents stated they believe AHR are superior than traditional 
hand scrubbing techniques for obtaining hand asepsis. Nevertheless, over 42% of these 
respondents report the use antimicrobial soaps in their protocol, clearly indicating lack of 
compliance with their own beliefs. Potentially, the fact that many surgeons consider the act of 
scrubbing as an “ancestral ritual” towards preparation to surgery may prevent them from shifting 
to more efficient protocols25. In addition, this may highlight the fact that involvement of the 
hospital management in setting up changes in hand hygiene policies is essential33. The use of 
campaigns and internal training sessions has shown great benefit24,25 in increasing hand hygiene 
compliance amongst staff in human medicine. Similar initiatives should be made in veterinary 
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medicine in order to obtain better compliance with the application of current knowledge on hand 
hygiene. Considering the application technique of AHR is important and the use of hand scrubs 
is probably less prone to errors as all parts of the hands and arms get wet under the tap, good 
education is mandatory when introducing AHR.  
 As a conclusion, in order to comply with current medical standards the veterinary 
community should aim at introducing AHR solutions in both the pre-surgical and hygienic 
surgical hand disinfection protocols. 
 
It is in our hands ! 
 
Table 1: Hand health scores from 2013 surgical preparation survey4, based on “hand and skin self-assessment tool” WHO 
guidelines appendix 315. 7 point based scale with 1 being abnormal and 7 normal. The overall score is based on the mean of the 4 
individual assessments. Scores are reported as medians. Overall Scores:* significantly different from A, B and E.  Intactness: ¥ 
significantly different from C and D. Moisture content: ∞ C and D significantly different from A,B and E but not from each other.  

Protocol Appearance 
 

Intactness Moisture 
Content 

Sensation Overall Score 

A Antimicrobial scrub (n=91) 7 6 5 7 6.25 
B Antimicrobial Scrub 

followed with AHR (n=45) 
7 6¥ 5 7 5.75 

C Neutral Soap followed by 
AHR (n=35) 

7 6 6∞ 7 6.75* 

D AHR only (n=15) 7 7 7∞ 7 6.75* 
E Alcohol Chlorhexidine 

combination (n=24) 
7 6 5 7 6 
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