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Objectives - Overview

Å5ƛǎŎǳǎǎ ǘƻŘŀȅΩǎ ŦƻŎǳǎ ƻƴ ƛƴŦŜŎǘƛƻƴ ǇǊŜǾŜƴǘƛƻƴ

ïReporting

ïInitiatives

ÅDescribe the difficulty in quantifying the 
contributions of sterile processing to infection 
prevention

ÅExplore ways in which sterile processing 
contributes to infection prevention



Surgical Site Infection

ÅIntense focus on infection prevention

ÅDriving factors
ïwŜŎƻƎƴƛǘƛƻƴ ǘƘŀǘ ǇŀǘƛŜƴǘǎ ŘƛŜ ǿƘƻ ǎƘƻǳƭŘƴΩǘ

ïFinancial concerns



Surgical Site Infection (SSI)

ÅPatient Safety ςdesired outcome 

ïNo injury ςincludes SSI

ÅConsequences to Patient

ïPain and suffering , disability ςdeath

ïLoss of income

ÅBills and no income

ïSelf image

ïFamily impacted



Impact to Institution of SSI

ÅCost ςloss of revenue to facility

ïPreventable incidents may not be reimbursed

ïInjured/Infected patient occupies bed that could 
produce revenue

ïCosts to treat infection never travel downward



Surgical Site Infection

ÅCenters for Medicare and Medicaid (CMS) will 
ƴƻǘ ǊŜƛƳōǳǊǎŜ ŦƻǊ άbŜǾŜǊ 9ǾŜƴǘǎέ

ïSSI after certain ortho and bariatric surgeries

ïPatient death or serious disability associated with 
the use or function of a device in patient care in 
which device is used or functions other than as 
intended

ÅThe list of players who will not reimburse is 
growing



Surgical Site Infection

ÅJoint Commission urging healthcare facilities 
to mimic the aviation and nuclear industries

ZERO TOLERANCE FOR AN ACCIDENT



Legislative Mandates for
Reporting Infection



Reporting and the Consumer

ÅPublic can evaluate healthcare facility at 
www.HospitalCompare.comand 
www.Medicare.gov

ïCheck list for consumer for process of selecting a 
hospital

http://www.hospitalcompare.com/
http://www.medicare.gov/


Initiatives to Prevent Infection

ÅSurgical Care Improvement Project

ïAntibiotic administration

ïControlled glucose

ïNo hair removal ςclipper, never a razor

ïNormothermia

ïEtc. 

ÅMany other initiatives



Surgical Site Infection ςthe Cost

ÅCost of a SSI is estimated to between $10,000 
and $25,000 ςdepends upon multiple factors*

Å2007 ςAgency for Healthcare Research and 
Quality ς19 extra days - $43,000**

ÅSix times risk of dying

*MedMined Inc 2006
** AHRQ, Stat Brief #94 Aug 2010



Surgical Site Infection

ÅIncidence

ï14% to 16% of HAIs are SSI -1 to 2.5 million 
infections a year

Å50 million procedures a year, 2% to 5% infected*

ïIncreased morbidity and mortality

*2009 Healthcare Quality Report
Agency for Healthcare Research and Quality



Sterile Processing and SSI

ÅDo you know the infection rate at your 
facility? 

ÅDo you know what the national average is?

ÅDo you know what types of surgeries correlate 
to infection rates?

ÅKnowing your facility rates can bring a sense 
of pride and ownership or a need to do better



Sterile Processing and 
Infection Prevention

ÅDifficulty in quantifying contribution
ÅCorrelation of infection with contaminated 

instruments ςrare 
ïMany factors responsible for surgical site infection
ïVariables
ÅInoculum Length of surgery
ÅVirulence Temperature
ÅSmoker Obesity
ÅSurgeon technique Type of surgery
ÅSkin prep                                      Wound classification
ÅAge                                                Nutritional status
ÅContamination



Surgical Site Infection

ÅEvery case becomes contaminated but not 
every patient becomes infected ςwhy?

ÅChain of Infection
ïInfectious agent

ïReservoir

ïPortal of exit

ïTransmission

ïPortal of entry

ïSusceptible host



Chain of Infection

ÅInfectious agent

ïVirulence, invasiveness, infective dose

ÅReservoir

ïWhere the infectious agent multiplies and persists

ïPeople, equipment, environmental surfaces

ÅPortal of Exit

ïRespiratory tract, GI tract, skin, fluids, droplets

ÅTransmission

ïContact, droplet, airborne

ïContact ςdirect and indirect



Chain of Infection

ÅSusceptible host

ïWeakened immune system

ïMultiple factors



Healthcare Associated infection 
and Surgical Instrumentation

Å1961 ς3 cases of Clostridium perfringens related to 
inadequate instrument cleaning and sterilizer failure

Å1981 ς6 cases of Pseudomonas aeruginosa traced to 
sterilizer failure (flash of neurosurgical devices)

Å1991 ςOutbreak of nasal cellulitis linked to 
improperly sterilized equipment

Å2002 ςOutbreak of ventriculitis in ICU linked to 
improper packaging of drapes

Schulster and Schultz, Hospital Epidemiology and  Infection Control 3rd Edition, 2004



Surgery and Surgical Site Infection

ÅCorrelation between infection and GI endoscopic 
instruments
ïEasy to track

ïOne device

ÅCorrelation between infection and surgical 
instruments 
ïMany instruments

ïIndividual instruments not tracked to patient or 
multiple patients

ïVirtually impossible to correlate



Surgical Site Infection

ÅNo correlation data = no feedback on 
contribution

What makes the difference?



Surgical Site Infection

ÅLiterature citations relating processing to 
infection

ïFlash sterilization of arthroscopes

ÅUnpublished study presented at Fifth Decennial 2010

ïDental

ïGI Endoscopy

ÅResearch

ïWould be unethical to create  control VS 
experimental groups



ÅToxic Anterior Segment 
Syndrome (TASS) 
related to:

ïBSS residues

ïViscoelastic residues

ïPreservatives

ïDetergent or sterilization 
residues

AAMI ST79 Annex N



Every brick is important



Instrument Reprocessing Cycle  

Use in surgery

wipe, moisten, irrigate

during procedure

Transport to decontamination

Soak

Åif delay

Åif tenacious debris

Disassemble

Clean

manual and/or 

automatic

Inspect for cleanliness

test for function

Assemble and package

Sterilize

Put in storage

Transport to OR

Load sterilizer

Transport to OR room



Preventing Infection

ÅDoing your best and what is right even when 
no one is looking

ïCommitment

ïCompetence

ïGrowing recognition for the contributions from 
Sterile Processing



Getting to Zero

ÅCommitment and competency

ÅCulture of the facility

ÅCommunication

ÅRespect for all team members

ÅFollowing recognized guidelines, etc

ÅRemaining current

ÅQuality monitoring of processes

ÅConfidence!!!



Sterile Processing - Personnel

ÅCertification

ÅMembership and participation in local 
professional organization

ïProfessionalism

ÅAttendance at seminars and local chapter 
meetings

ïWebinars

ÅReading relevant material

ïJournals

ïGoogle



Guidelines/Standards

ÅMust have most current documents

ïHard copy and electronic copy recommended

ÅAccessible

ÅPolicies and Procedures congruent with 
guidelines

ÅStaff education relates to guidelines



Sterile Processing - Practice

ÅPractice Guidance

AORN AAMI



Sterile Processing

ÅCDC 

ïDisinfection and Sterilization 2008

ïGuideline for Prevention of Surgical Site Infection 
1999

ÅJoint Commission

ÅIndividual professional organizations



Guidelines

ÅAORN Perioperative Standards and 
Recommended Practices 

ÅAvailable at www.AORN.org

ïDisinfection, High-Level

ïInstruments and Powered Equipment ςCleaning 
and Care of

ïPackaging Systems ςSelection and Use

ïSterilization in the Perioperative Setting



Guidelines

ÅANSI/AAMI ST79 Comprehensive Guide to 
Steam Sterilization and Sterility Assurance in 
Health Care Facilities 

ÅST 79 considered a definitive authority in the 
US

ïMust have a copy

ïReplaces ST33, ST35, ST37, ST42, ST46



Sterile Processing

ÅSterilization is a probability

ïGoal is to increase the probability of a sterile 
product

ïQuality monitoring of the process is the key to 
increasing the probability

ÅThe standard for sterilization is 10-6

ïEquipment must be capable of achieving this 
standard in order to come to market



What is 10-6

ÅHow does a sterilizer manufacturer 
demonstrate  10-6 ????

ÅStart with 106 (1,000,000) bacterial spores 
and demonstrate that they can be killed in X 
amount of time.  Sterilizer then marketed with 
a cycle time that is 2X 



Sterility Assurance Levels
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Sterile Processing

ÅEquipment that can achieve 10-6 will not 
deliver sterile product unless:

ïInstruments cleaned properly

ïInstruments packaged properly

ïSterilizer loaded properly

ïAppropriate cycle selected

ÅMonitoring the process does not guarantee 
sterility but acceptable monitoring results 
does increase the PROBABILITY of sterility



The Steam Sterilizer

ÅWhat type of sterilizer are you using?

ïDynamic air removal?

ïGravity?

ïDynamic air removal that can also be run as a 
gravity  sterilizer

ÅWhat type of cycle are you running?

ïDynamic air removal

ïGravity



Instructions for Use (IFU)

ÅChoosing the correct cycle is critical

ÅPeriodic review of IFUs is critical

ïExtended cycle times

ïSterilization technology 

ïάCƭŀǎƘέ LC¦ ǊŜƳƻǾŜŘ

ÅIFUs current and  readily

accessible

ÅStaff utilizes 

IFUs



Monitoring Tools
ÅPhysical monitors

ïAre the printouts truly examined and signed

ÅChemical monitors

ïClass 1 process indicator ςoutside of all packages 
unless internal monitor visible

ÅSuitable for all steam cycles

ïClass 2 Bowie Dick

ÅOnly for dynamic air removal sterilizers

ÅMust ensure all dynamic air removal sterilizers are 
monitored

ÅBefore first load, after warm-up cycle



Monitoring Tools

ïClass 5 Integrating Indicator

ÅInside every package

ÅMonitors all parameters (e.g steam, time, temperature)

ÅSuitable for all cycles

ïClass 6 Emulating Indicator

ÅInside every package

ÅSuitable for specified time and temperature 
combination



Monitoring Tools

ïClass 6 Emulating indicator

ÅInside every package

ÅSpecific to a specified time and temperature

Å²ƛƭƭ ƴƻǘ άǘǳǊƴ ά ǳƴǘƛƭ ǎǇŜŎƛŦƛŜŘ ǘƛƳŜ ŀƴŘ 
temperature reached



Equipment Efficacy

ÅWasher efficacy check weekly, preferably daily

ÅSterilizer efficacy check weekly, preferably 
daily

ïPCD containing a BI, may also contain a CI

ÅFully loaded chamber

ÅEmpty chamber for flash

ïTest every cycle used

ÅSame type and temperature ςtest shortest cycle only

ÅBowie-Dick ςevery day, before first load but 
after warm up 



Load Monitoring

ÅNo implants

ïMonitoring optional 

ïPCD containing BI

ïPCD containing Class 5 integrating indicator

ïPCD containing Class 6 emulating indicator

ïPCD containing BI and Class 5 integrating indicator



Load Monitoring

ÅImplants

ïMonitoring NOT optional

ïMonitor with PCD containing a BI and Class 5

ïCritical to be aware of all implants



Load Monitoring - Recall

ÅFailed physical, chemical or biological monitor

ïQuarantine load, remove sterilizer from operation

ïIf reason for failure immediately known or limited 
to one item ςcorrect and reprocess

ïIf cause of failure not immediately known 
quarantine load and recall back to last negative BI

ÅTrend is for every load monitoring

ïIf recall will reduce number of items to recall

ïLess chance unsterile item beingused in patient 
care



Other Quality Monitoring

ÅPeriodic product quality assurance testing 

ïRoutinely processed items

ïLoaner sets

ïNew specialty sets

ïMajor changes in packaging

ïMajor changes in load configuration



Product Testing

ÅDesired Outcome

ïSterile product

ïDry product
Courtesy SPS Medical

47



Product Testing

ÅSeed with BIs and CI

ÅDocument configuration

Å[ŀōŜƭ ŀǎ άtǊƻŘǳŎǘ ǘŜǎǘƛƴƎέ

ÅRun in full load

ÅEvaluate monitors and document

ÅIf all monitors OK institute this configuration



Product Testing

ÅDetermine Master Product ςrepresentative of 
similar sets

ÅNew products should be evaluated against 
existing product

ïIf existing product testing is applicable to new 
product then no need to perform additional 
product testing



Risk Analysis

ÅRisk analysis is part of quality monitoring

ïPurpose is to prevent problems from occurring

ï!ƴŘ ǘƻ Ǉƭŀƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ŀŎǘƛǾƛǘƛŜǎ ǘƻ  άŦƛȄέ 
existing problems

ÅRisk analysis should be performed annually 
and whenever there are significant changes



Risk Analysis

ÅRisk Assessment

ïIdentify source of a sterilization failure or potential 
failure

ïChoose something that is high risk, problem 
prone, high volume

ïEstimate likelihood of occurrence

ïIdentify consequences if failure occurred

ïDetermine how well prepared institution is to 
manage failure




