
Introduction
Surgical site infection (SSI) is the infection which affects the 
surgical incision site or deep tissues of the body and revealed 
within 30 days after surgery or within 1 year if implants are left 
inside body for treatment purpose [1]. The prevalence of SSI is 
2.5%–41% globally but expected to be significantly higher in low-
middle income countries where hospitals are often less equipped 
[2].
SSI is the leading cause of healthcare-associated infections which 
not only prolonged the hospital stay of admitted patients but also 
increase the treatment charges and may result in higher 
morbidity and mortality [3]. SSI can result from multiple factors 
pertaining to patient, surgeon, and operating environment but 
the most effective and low cost method to decrease the frequency 
of SSI is the optimum surgical hands anti-sepsis [4]. Routine 
handwashing removes visible physical contamination and 
transient skin flora; whereas surgical hand anti-sepsis is the 
additional use of anti-microbial product or alcohol based hand 
rub for preventing the growth of resident skin flora [5].
The hands of surgeon can harbor a variety of microorganisms. 
The most common resident skin flora are Staphylococcus 

Epidermidis, Staphylococcus Hominis, Coryneform bacteria, 
Pityrosporum, and coagulase negative Staphylococci. The 
resident flora is usually harmless but in sterile body cavities they 
can cause serious infections. The transient skin flora include 
Staphylococcus aureus, Gram-negative bacteria and yeast which 
can be acquired by members of surgical teams when they came in 
contact with patients or other objects which colonize them. The 
transient flora is the major pathogens responsible for SSI [6]. 
The commonly used hand anti-septic agents are iodine-
iodophors, chlorhexadine gluconate, alcohol-containing 
preparation, para-chloro-meta-xylenol, and triclosan [7].
SSI is preventable and studies have shown that 30–70% of 
infections can be avoided with surgical handwashing [8-11]. 
Joseph Lister has indicated that handwashing can reduce the SSI 
from 45 to 15%. [12] Rang [13] reported that Semmelweis was 
successful in lowering infection rate from 18.3% to 1.3% through 
handwashing in his clinic. The World Health Organization 
(WHO) has developed Global Guidelines for the prevention of 
SSI which encompass a wide range of evidence based 
recommendations with special emphasis on hand hygiene, pre-
surgical hand scrubbing (SHS) and rubbing techniques, and 
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Learning Point of the Article:
The objective of surgical hand anti-sepsis is to eliminate the transient skin bacteria and reduce the resident skin bacteria present on the 
hands of members of surgical teams. An appropriate anti-septic agent is used to prevent the transfer of these pathogens from healthcare 

worker to the surgical site of the patient in case of perforation in the gloves or contact with contaminated skin. The surgical hand anti-sepsis 
has evolved over the years from traditional handwashing with water using an anti-septic agent to rubbing hands with waterless aqueous 

alcohol. In this editorial, we have discussed the importance of surgical hands anti-sepsis and rationale for preferring surgical hands rubbing 
over scrubbing.
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various anti-septic solutions [14, 15]. The two most commonly 
used pre-operative handwashing techniques are surgical hand 
scrubbing( SHS) and surgical hand rubbing (SHR). Hand 
scrubbing is the traditional technique of washing hands and 
forearm with anti-septic solution under running water, whereas 
hand rubbing involves cleaning hands and forearm with alcohol 
based solution without using any water [16]. The use of 
waterless-alcohol solutions for hand anti-sepsis instead of 
traditional hands washing with water is a major change in hand 
hygiene practices [17]. The WHO prefers hands rubbing with 
alcohol-based hand rubbing solutions particularly for third 
world countries for three reasons [18]. First, studies have 
confirmed that hand rubbing with aqueous alcohol is as 
effective as traditional handwashing in achieving pre-operative 
surgical hands anti-sepsis. Second, health facilities which 
cannot maintain the steady flow of tape water and the 
recommended quality and temperature of water, hand rubbing 
with waterless preparation is a good alternative. Third, usage of 
clean drinking water for hands scrubbing is discouraged to 
preserve clean water as studies have revealed that traditional 
hands scrubbing utilize 11 L of water per scrub [19]. The length 
of time for SHS and SHR depends upon manufacture’s 
recommendations but usually 2–5 min is sufficient as per the 
WHO guidelines. SHR is applied to dry hands only and in 
sufficient amount so that hands and forearm are wet throughout 
the SHR procedure.
Apart from WHO other guidelines like Centers for Disease 
Control and Prevention(CDC) USA , Association of 
PeriOperative Registered Nurses (AORN) and Infection 
Prevention and Control Canada also endorse that alcohol-

based hands rub can be used an effective alternative to 
handwashing [20, 21]. In a systematic review and meta-analysis 
by Feng et al. [16], it was documented that SHR had similar 
efficacy and cost-effectiveness as that of surgical hands washing 
with added advantages of easy application, dermal tolerance 
and less time consumption than traditional hand scrubbing 
with water. These advantages are extremely important for 
surgical teams which usually performed surgical hand anti-
sepsis more frequently and in some cases on daily basis before 
performing surgeries. Hand rubbing anti-sepsis has been used 
in USA and some parts of Europe since long [22]. Overall the 
compliance of the healthcare workers to hand hygiene has been 
poor and reported to be <50% [23]. Hand rubbing with alcohol 
preparation has demonstrated an increase compliance of 
healthcare workers to hand hygiene guidelines [24].

Conclusion
Surgical hand anti-sepsis is the initial crucial step which can 
prevent and control SSI. Although alcohol based hands rub has 
many advantages over traditional hand scrubbing with water, 
implementation in a hospital setting can be a challenge due to 
resistance of the operating surgeons in changing their usual 
traditional practice. The WHO endorsed the use of multimodal 
hand hygiene improvement programs for the implementation 
of evidence based hand hygiene practice. These strategies 
include uninterrupted supply of alcohol based hand rub 
solutions, education, evaluation, feedback, reminders, and 
administrative support.

2

Journal of Orthopaedic Case Reports Volume 15 Issue 2  February 2025 Page 1-3  |  | |  | 

Shah FA & Shyam A

References

1. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis 
WR. Guideline for prevention of surgical site infection, 1999. 
Centers for disease control and prevention (CDC) hospital 
infection control practices advisory committee. Am J Infect 
Control 1999;27:97-132; quiz 133-4; discussion 96.
2. Asaad AM, Badr SA. Surgical site infections in developing 
countries: Current burden and future challenges. Clin 
Microbiol Open Access 2016;5:e136.
3. Mathai E, Allegranzi B, Kilpatrick C, Pittet D. Prevention 
and control of health care-associated infections through 
improved hand hygiene. Indian J Med Microbiol 2010;28:100-
6.
4. Al-Mulhim FA, Baragbah MA, Sadat-Ali M, Alomran AS, 
Azam MQ. Prevalence of surgical site infection in orthopedic 

surgery: A 5-year analysis. Int Surg 2014;99:264-8.
5. The Association for Perioperative Practice. Standards and 
Recommendations for Safe Perioperative Practice. 5th ed. 
Harrogate: The Association for Perioperative Practice; 2022.
6. Bhasme AS, Menezes RJ, D’souza T, Ipe J. Duration of 
surgical hand scrub in orthopaedic surgeries. Int J Orthop Sci 
2017;3:34-6.
7. World Health Organization (WHO). Available from: 
https://www.who.int/infection-prevention/en [Last 
accessed on 2018 Jul 14].
8. Arnold KE, Avery L, Bennett R, Brinsley-Rainisch K, 
Boyter M, Coffin N, et al. National and State Healthcare-
associated Infections Progress Report. United States: Centers 
for Disease Control and Prevention; 2014.



3

www.jocr.co.inShah FA & Shyam A

Journal of Orthopaedic Case Reports Volume 15 Issue 2  February 2025 Page 1-3 |  |  |  | 

9. Berríos-Torres SI, Umscheid CA, Bratzler DW,   Leas B,   
Stone EC,  Kelz RR, et al. Centers for Disease Control and 
Prevention Guideline for the Prevention of Surgical Site 
Infection, 2017. JAMA Surg. 2017;152(8):784–791. 
doi:10.1001/jamasurg.2017.0904
10. Angeles-Garay U, Morales-Marquez LI, Sandoval-
Balanzarios MA, Velazquez-García JA, Maldonado-Torres L, 
Méndez-Cano AF, et al. Risk factors related to surgical site 
infection in elective surgery. Cir Cir 2014;82:48-62.
11. Spruce L. Back to basics: Preventing surgical site 
infections. AORN J 2014;99:600-8; quiz 609-11.
12. Lister J. On the antiseptic principle in the practice of 
surgery. Br Med J 1867;2:246-8.
13. Rang M. The Story of Orthopaedics. Philadelphia, PA: 
WB Saunders Company; 2000.
14. Leaper DJ, Edmiston CE. World Health Organization: 
global guidelines for the prevention of surgical site infection. 
J Hosp Infect. 2017;95(2):135-136. doi: 
10.1016/j.jhin.2016.12.016. 
15. World Health Organization. WHO Guidelines for Hand 
Hygiene in Health Care. Geneva, Switzerland: World Health 
O r g a n i z a t i o n ;  2 0 0 9 .  A v a i l a b l e  f r o m : 
https://whqlibdoc.who.int/publications/2009/9789241597
906_eng.pdf?/ua=1 [Last accessed on 2017 Apr 30].
16. Feng W, Lin S, Huang D, Huang J, Chen L, Wu W, et al. 
Surgical hand rubbing versus surgical hand scrubbing: 
Systematic review and meta-analysis of efficacy. Injury 
2020;51:1250-7.
17. Boyce JM, Pittet D, Healthcare Infection Control Practices 
Advisory Committee, HICPAC/SHEA/APIC/IDSA Hand 
Hygiene Task Force. Guideline for hand hygiene in health-care 

settings. Recommendations of the healthcare infection control 
p r a c t i c e s  a d v i s o r y  c o m m i t t e e  a n d  t h e 
HICPAC/SHEA/APIC/IDSA hand hygiene task force. 
Society for healthcare epidemiology of America/Association 
for Professionals in Infection Control/Infectious Diseases 
Society of America. MMWR Recomm Rep 2002;51:1-45, quiz 
CE1-4.
18. World Health Organization. Global Guidelines for the 
Prevention of Surgical Site Infection. Geneva, Switzerland: 
World Health Organization; 2018. p. 184.
19. Mastracci JC, Bonvillain KW 2nd, Gaston RG. Surgical 
hand antisepsis: Environmental and cost impact in hand 
surgery. J Hand Surg Am 2024;49:923-6.
20. Association of periOperative Registered Nurses. 
Guidelines for Perioperative Practice: Hand Hygiene. Denver: 
Association of periOperative Registered Nurses; 2022.
21. Infection Prevention and Control Canada. IPAC Canada 
Practice Recommendations: Hand Hygiene in Health Care 
Settings. Kolkata: Indian Political Action Committee; 2017.
22. Lai KW, Foo TL, Low W, Naidu G. Surgical hand 
antisepsis-a pilot study comparing povidone iodine hand 
scrub and alcohol-based chlorhexidine gluconate hand rub. 
Ann Acad Med Singap 2012;41:12-6.
23. Pittet D. Improving adherence to hand hygiene practice: A 
multidisciplinary approach. Emerg Infect Dis 2001;7:234-40.
24. Parienti JJ, Thibon P, Heller R, Le Roux Y, von Theobald P, 
Bensadoun H, et al. Hand-rubbing with an aqueous alcoholic 
solution vs traditional surgical hand-scrubbing and 30-day 
surgical site infection rates: A randomized equivalence study. 
JAMA 2002;288:722-7.

How to Cite this Article

Shah FA, Shyam A. The Evolution Of Surgical Hands Anti-Sepsis: 
From Scrub To Rub. Journal of Orthopaedic Case Reports 2025 
February;15(2): 01-03.

Conflict of Interest: Nil 
Source of Support: Nil

______________________________________________
Consent: The authors confirm that informed consent was 

obtained from the patient for publication of this case report


	1: 1
	2: 2
	3: 3

