
STERILIZATION AND INFECTION 
PREVENTION OF SURGICAL SITE INFECTIONS STARTS WITH 
INSTRUMENT REPROCESSING

GLOBAL BURDEN OF SSI
SSI are one of the most common infection types, accounting for almost 20% of all healthcare-associated infections (HCAI) (3). 
They are defined as infections occurring within thirty days after surgery, affecting either the incision or deep tissue at the 
surgical site. In case of implants this time period is prolonged to one year after surgery (4). Despite considerable advances 
in the use of prophylactic antibiotics, in surgical techniques and environmental improvements in the operating theatre, SSI 
remain a significant cause of surgical morbidity and mortality (5).

Infections in conjunction with surgical incisions are associated with an increased length of hospital stay, which in turn means 
a prolonged patients’ risk of exposure to further pathogens. Due to the treatment expenses, repeated admissions to the hospital 
and reoperations, SSI stand for substantial healthcare costs, making this complication a concern for all hospital teams (6). 
According to European data the mean cost of prolonged hospitalization due to SSI is € 325 per day (4). If a hospital with 
an annual surgical volume of 10,000 operations could reduce their SSI by half; this would result in an average annual cost 
savings of approximately $ 450,000 (7). In addition to the increased healthcare costs associated with SSI, there are indirect 
costs resulting from lost productivity on the part of the patients and their families. SSI therefore continuously pose a para-
mount clinical risk and challenge (4).

LOW AND MIDDLE HUMAN DEVELOPMENT INDEX COUNTRIES (LMHDICS)
Research/ Studies performed on SSI in LMHDICs found a high rate of infections compared with data of studies done in high 
Human Development Index countries (8). The international Nosocomial Infection Control Consortium (INICC) reports SSI 
prevalence rates of 7.2%, 6.2%, 5.9% and 2.9% in Brazil, China, Sweden and the USA, respectively (6). The higher prevalence 
of infections in low-income nations may partially be caused by antibiotic-resistant bacteria, associated with a higher usage 
of antibiotics before and after surgery (9). However, also structural features of a hospital can influence not only the efficacy 
of the treatment provided, but also patient outcome in terms of surgical site infection prevention (10).

Thousands of surgical procedures are performed at hospitals worldwide every day. Reusable surgical instru-
ments provide a potential route of transmission for pathogens between patients in healthcare facilities, as 
they can potentially be contaminated at point of use and may cause surgical site infections (SSI) (1). Today, 
there is a growing emphasis on the prevention of SSI as they have been suggested as a key indicator of high 
care quality. For this reason, planning and implementing initiatives preventing SSI is even more important (2).  
Therefore, the correct reprocessing of medical instruments is vital to patient safety. Any error in the 
reprocessing process risks instrument contamination and subsequently a healthcare-associated infection. 



TRUE RISK MAY BE EVEN HIGHER
Published numbers on the SSI prevalence may even underestimate the risk as many infections do not become apparent until 
after the patient has been discharged from hospital (11). Furthermore, the limited number of studies on this subject in low- 
income and middle-income countries could lead to an underestimation of the actual burden of SSI in this specific part of the 
world (6). 

INSTRUMENT PROCESSING AS A SIGNIFICANT RISK FACTOR
There are several causes of SSI. Potential patient-related factors include older age, pre-existing infections, colonization with 
Staphylococcus aureus and other potential pathogens, diabetes and smoking (12). Procedure-related factors include the surgical 
technique, duration of operation, quality of preoperative skin preparation and inadequate sterilization of surgical instruments (4).
Thus, instrument reprocessing is a significant risk factor controlled by the hospital and therefore mentioned in the guidelines 
of the Centers for Disease Control and Prevention (CDC). The CDC notes in its recommendations for prevention of SSI that, 
“Inadequate sterilization of surgical instruments has resulted in SSI outbreaks“ (13). Instrument processing has the potential 
to significantly impact the prevention of surgical site infections. Therefore, patient safety dependents upon sterile processing 
personnel performing their functions competently and correctly. 

BARRIERS TO BEST PRACTICES REGARDING INSTRUMENT MANAGEMENT 
Correct handling of instruments should facilitate the removal of protein and assure the efficacy of sterilization procedures 
in removing microorganisms including prions (14). Improperly prepared or reprocessed instruments or supplies can harbor 
microorganisms, which can result in patient infections. When reprocessing instruments, the responsible health care workers 
are required to follow all steps carefully to provide adequately cleaned, disinfected and sterilized instruments for patient 
care. Key barriers to getting instruments reprocessed for reuse rapidly have been summarized in existing literature as lack of 
resources, equipment flow related issues and communication difficulties with the Central Sterile Supply Department (CSSD, 
also called Sterile Processing Department (SPD)), standardization of practice and training (11). Even though the entire process 
of sterilization, delivery and use of surgical instruments is time consuming, it represents an indispensable prerequisite to per-
forming safe surgery. 

A previous study has shown that a large amount of hazards exist throughout the entire delivery/ reprocessing process of 
surgical instruments (15, 16). Very likely, the complexity of medical devices, including their cleaning and sterilization require-
ments, will continuously increase, raising the burden/ demands placed on the CSSD / SPD. 

CSSD / SPD WORKFLOW OPTIMIZATION VIA DIGITALIZATION
A systematic approach is useful in work processes where standardization is important to achieve consistent and reproducible 
outcomes. Introducing standardized processes for instrument handling can contribute to a risk reduction for SSI. Systems 
should be in place to ensure that surgical instruments are correctly handled before and after surgery (11).

The TOM (Tray Organizing Manager)-App is 
a digital solution for CSSD / SPD processes, 
allowing for simple data administration and 
documentation, either available on tablet or 
computer. The app enables employees in sterile 
goods departments to assemble surgical instru-
ments optimally, quickly and easily according 
to the type of surgical intervention. Using the 
app may reduce errors, stress and pressure in 
the CSSD / SPD and facilitate adherence to 
procedures and guidelines. In addition, TOM 

“In the past I had to search for the right set lists in folders stored in an extra storeroom.”  
 
Ben Rahner (CSSD / SPD manager hospital Ingelheim)



allows to update and share information instantly with the team. The 100% paperless organization of the tray packing process 
makes spreadsheets or handwritten documents redundant.

Equipping each packing station with the TOM 
app allows for instant and easy cloud-based 
access to the latest set lists, instrument 
pictures, handling, cleaning and assembly 
instructions. 
Time constraints on healthcare personnel 
working in the CSSD / SPD can be cut down 
and facilitate the reduction of errors in sterile 
processing.

“The solution is TOM! It is a very simple concept and does no require any paper set lists or 
binders…I have a listing of all sets and trays right here on the tablet, which saves a huge 
amount of time…Another big advantage is that I have the opportunity to find specific trays 
in the quick search function.”  
 
Ben Rahner (CSSD / SPD manager hospital Ingelheim)

Aesculap AG  |  Am Aesculap-Platz  |  78532 Tuttlingen  |  Germany  |  www.aesculap.com

AESCULAP® – a B. Braun brand

D
-S

T1
90

35

REFERENCES 

(1) 	 Southworth PM; Infections and exposures: reported incidents associated with unsuccessful decontamination of reusable surgical instruments Journal of 
Hospital Infection 2014; 88:127e131.

(2) 	 Mulligan S., Scott L., Prentice J., Elmes R., Carville K., Santamaria N., WoundsWest Wound Prevalence Survey 2009 State-wide Report. Ambulatory 
Care Services, Department of Health 2009: Perth, Western Australia.

(3) 	 Zarb P, Catry B, Monnet D, Goossens H, Suetens C, Coignard B, Griskeviciene,J, Muller A, Vankerckhoven V, Weist K, Goossens M, Vaerenberg S, 
Hopkins S, and Hospital Contact Points For The ECDC Pilot Point Prevalence Survey (2012) The European Centre for Disease Prevention and Control 
(ECDC) pilot point prevalence survey of healthcare-associated infections and antimicrobial use. Euro surveillance 17(46).

(4)	 Owens CD, Stoessel K; Surgical site infections: epidemiology, microbiology and prevention Journal of Hospital Infection 2008; 70(S2) 3–10.
(5) 	 Gillespie BM, Kang E, Roberts S, et al. Reducing the risk of surgical site infection using a multidisciplinary approach: an integrative review. J Multi-

discip Healthc. 2015;8:473-87.
(6) 	 Danwang C, Mazou TN, Tochie JN, et al. Global prevalence and incidence of surgical site infections after appendectomy: a systematic review and 

metaanalysis protocol. BMJ Open 2018; 8:e020101.
(7) 	 Available from: http://www.chcanys.org/clientuploads/downloads/Clinical_Conf_2007/TracksMay/SIPNorthwestCollaborativeHandbook.pdf
(8) 	 Foster D, Kethman W, Cai LZ, Weiser TG, Forrester JD. Surgical Site Infections after Appendectomy Performed in Low and Middle Human Develop-

ment-Index Countries: A Systematic Review.Surg Infect (Larchmt). 2018 Apr;19(3):237-244.
(9) 	 GlobalSurg Collaborative. Surgical site infection after gastrointestinal surgery in high-income, middle-income, and low-income countries: a prospective, 

international, multicentre cohort studyLancet Infect Dis 2018; 18: 516–25.
(10) 	 Spagnolo AM, Ottria G, Amicizia D, Perdelli F, Cristina ML. Operating theatre quality and prevention of surgical site infections. J Prev Med Hyg. 

2013;54(3):131-7.
(11) 	 Wilson J, Topley K, Stott D, Neachell J, Gallagher R. The OneTogether collaborative approach to reduce the risk of surgical site infection: identifying 

the challenges to assuring best practice. J Infect Prev. 2015;16(3):118-125.
(12) 	 Fisichella L, Fenga D, Rosa MA. Surgical Site Infection In Orthopaedic Surgery: Correlation Between Age, Diabetes, Smoke And Surgical Risk. Folia 

Med (Plovdiv). 2014 Oct-Dec;56(4):259-63. 
(13) 	 Centers for Disease Control and Prevention Guideline for the Prevention of Surgical Site Infection, 2017 JAMA Surg. 2017;152(8):784-791.
(14) 	 Surgical Site Infection: Prevention and Treatment of Surgical Site Infection. National Collaborating Centre for Women’s and Children’s Health (UK). 2008.
(15) 	 Guédon AC, Rakers TJ, Wauben LSGL, et al Just-in-time delivery of sterilised surgical instruments BMJ Innovations 2016;2:58-64. 
(16) 	 Guédon AC, Wauben LS, van der Eijk AC, et al. Where are my instruments? Hazards in delivery of surgical instruments. Surg Endosc. 2015;30(7):2728-35.


