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The self-study lesson on this central service topic 
was developed by STERIS. The lessons are admin-
istered by Endeavor Healthcare Media.

Earn cEUs
After careful study of the lesson, complete the 
examination at the end of this section. Mail the 
completed test and scoring fee to Healthcare 
Purchasing News for grading. We will notify 
you if you have a passing score of 70 percent 
or higher, and you will receive a certifi cate of 
completion within 30 days. Previous lessons are 
available at www.hpnonline.com.

certifi cation
The CBSPD (Certification Board for Sterile 

Processing and Distribution) has 
pre-approved this in-service for 
one (1) contact hour for a period 
of fi ve (5) years from the date of 
original publication. Successful 

completion of the lesson and post test must be 
documented by facility management and those 
records maintained by the individual until re-
certifi cation is required. DO NOT SEND LESSON 
OR TEST TO CBSPD. For additional informa-
tion regarding certification contact CBSPD - 
148 Main Street, Suite C-1, Lebanon, NJ 08833 
• www.sterileprocessing.org. 

IAHCSMM (International Association of Health-
care Central 
Service Materiel 
Management) 

has pre-approved this in-service for 1.0 Continu-
ing Education Credits for a period of three years, 
until August 9, 2022. The approval number for 
this lesson is STERIS-HPN 190908.

For more information, direct any questions to 
Healthcare Purchasing News (941) 927-9345, 
ext. 202.

LEARNING ObJEcTIVES
1. Identify the elements of a risk 

assessment.
2. List three ways to reduce SPD 

risks.
3. Explain how to mitigate risks 

associated with extended steam 
sterilization cycles.
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Johnny, age 11, was told in no uncertain 
terms by his mother that there would 
be no PlayStation games for a week if 

she caught him sneaking cookies just before 
dinner. Mom wasn’t due home for another 
30 minutes, so he took a cookie and ate it. 
Johnny chose to take this risk based on the 
probability of Mom coming home early. 
His assessment: it’s unlikely that Mom will 
come home and catch me, so I probably 
won’t lose my PlayStation privileges. 

All of us have been conducting risk assess-
ments of one kind or another all our lives. 
Yet, when risk assessments are discussed in 
sterile processing departments, they become 
intimidating and sound like a foreign lan-
guage. Risk assessments are simply a tool 
used to help ensure the safety of staff and 
patients. They identify, help reduce and 
manage the risks associated with reusable 
medical device processing.

Understanding your risks
Risk assessments begin with identifying po-
tential negative outcomes and determining 
the probability of those outcomes occurring. 
In order to identify potential risks, it’s nec-
essary to have a complete knowledge of a 
process and all the steps that are a part of 
that process. Using Johnny as an example, 
his “process” was: Johnny walks into the 
kitchen, removes a cookie from the cookie 
jar, and goes to his room to eat it. But does 
this really describe everything he does? 
Johnny had to climb on the kitchen counter 
to reach the cupboard where the cookies are 
stored. He had to remove the cookie jar from 
the cupboard and place it on the counter. He 
had to unscrew the jar’s lid and reach into 
the jar for the cookie … and so on. 

Applying this to sterile processing, what 
may seem to be a simple process may have 
many steps and interactions to consider. As 
an example, let’s look at biological monitor-
ing of a steam sterilizer. The description of 
the process might sound like this: 
1. Place biological indicator test pack on 

bottom shelf over drain
2. After the cycle, remove the biological 

indicator test pack
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3. Incubate the biological indicator
4. If there is a negative result, release the load 

for use. If there is a positive result, repro-
cess the load and notify the supervisor
However, there is much more to this pro-

cess. For example, even before the biological 
indicator test pack is placed in the sterilizer, 
the technician must decide whether a BI 
test pack is needed, which BI test pack to 
use, and how/where it will be placed on 
the sterilizer rack. Any one of these steps, 
if done incorrectly, can have serious conse-
quences, so each step must be assessed for 
all its potential negative outcomes.

Once all the steps and potential risks 
have been listed, it’s time to determine 
the chance of a negative result occurring 
and address the most serious risks. This is 
referred to as risk mitigation. The need for 
a facility to act on a potential risk depends 
on two factors: (1) the seriousness of the 
event, and (2) the likelihood of it happen-
ing. When a result could cause serious 
harm or even death to a patient, a facility 
must act to prevent it. However, if the 
result is merely a nuisance that will not 
cause harm, it may not be necessary to do 
anything. Let’s look at this process using 
a real-world example.

Risks for extended cycles
Extended steam sterilization cycles have 
been a hot topic in the healthcare indus-
try for many years. These cycles have 
longer exposure and/or dry times than 
the sterilizer’s validated cycles. Several 
concerns have been voiced by industry 
leaders and the Food and Drug Adminis-
tration (FDA) regarding extended cycles. 
The FDA states in their guidance docu-
ment Reprocessing Medical Devices in 
Health Care Settings: Validation Methods 
and Labeling – Guidance for Industry and 
Food and Drug Administration Staff that 
“extended cycles pose serious technical 
challenges in healthcare settings” … for 
which there are “limited or no FDA-cleared 
sterilization accessories” such as biological 
indicators, chemical indicators and ster-
ilization packaging for use in extended 
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cycles. How do these technical 
challenges relate to risks?

Biological indicators (BIs), 
chemical indicators (CIs) and 
sterilization packaging are de-
signed and validated to work 
in standard sterilization cycles. 
They help to identify sterilization 
process failures that are based on 
standard cycle parameters and 
times. When a cycle parameter is 
changed, or times are extended, 
the BIs and CIs are unable to de-
tect failures associated with the 
changed parameters or extended 
times. Specifically, a BI may show 
a passing condition because the 
necessary parameters for a stan-
dard (in this case, a shorter) cycle 
were achieved, but it’s not possible 
to tell from that indicator’s results 
whether the necessary parameters 
for the longer extended cycle were 
achieved. This creates a risk of a 
potentially contaminated device 
being used in a procedure, and 
potetial transmission of infectious materials 
to the next patient.

There is another extended cycle risk; it 
concerns sterilization pouches that can be-
come brittle when exposed to an extended 
exposure or drying time. This brittleness can 
cause a premature breach in the package’s 
integrity that allows the devices inside to 
become contaminated.

In the case of inconclusive BI and CI 
readings, the technician would not be able 
to know whether there was a problem dur-
ing the extended time of the sterilization 
process. In the case of damaged pouches, 
the OR may find the integrity breach during 
inspection of the packaging when preparing 
it for a procedure. A single patient infection 
can cause serious complications, suffering 
and even death for the patient, along with 
additional costs and penalties for the hospi-
tal. For these reasons, it’s clearly important 
that healthcare providers do all they can to 
eliminate potential infection risks. So, what 
can be done?

Reducing risk 
There are many techniques that can be ap-
plied to lower or eliminate the possibility 
that harm will occur to a patient. One obvi-
ous solution is to eliminate the risk entirely 
by not performing the risky action (using 
the devices to perform the procedure). 
But these reusable medical devices help 
surgeons deliver critical and sometimes life-
saving therapeutic treatments for patients, 
so cancelling the procedure or not using the 
device are not always options. 

Fortunately, there are other ways to 
reduce the chance of a harmful event. Gen-
erally, these risk reduction efforts fall into 
three categories:
• Change the process
• Validate the process
• Increase checks and controls

change
Changing a process can significantly reduce 
or even eliminate the chance of something 
harmful happening. In the case of extended 
cycles, using extended cycles poses serious 
risks when departments use sterilization 
accessories (BIs, CIs and sterilization pack-
aging) that are not designed or validated for 
extended cycles. So, changing the process 
by using only validated standard steam 
sterilization cycles can remove these risks. 

Departments can eliminate the need for 
extended cycles by working with their 
sterilizer and surgical device manufacturers. 
There may be new sterilization guidelines 
and recommendations available in new or 
updated manufacturer instructions for use 
(IFU) that cite validated standard steam 
sterilization cycles for newer devices. Or, 
the process can be changed by using an 
alternative sterilization process. Devices 
that require extended steam sterilization 
cycles often can be processed in a standard 
vaporized hydrogen peroxide sterilization 
cycle, for example.

If the sterilizer and/or device manufac-
turers do not offer an alternative solution 
to eliminate extended sterilization cycles 
for the devices, the next option is to pur-

chase new surgical devices or sets 
that perform the same function but 
are validated for standard sterilization 
cycles. Since replacing devices can be 
a very costly and daunting task for a 
hospital, it’s wise to consider steriliza-
tion requirements when new surgical 
devices are being purchased and when 
they are being replaced. It may also 
be necessary to put a plan in place to 
phase out use of the older devices. 

Although both these process-change 
options provide an opportunity to 
eliminate the risk posed by using and 
inadequately monitoring extended 
cycles, they are not always feasible. If 
changing the process to eliminate risk 

is not possible, then validating the process 
may be the way to reduce risk while accept-
ing that some risk still exists. 

Validate
Validating a process helps assure that it per-
forms consistently and yields the intended 
results in a specific process. Validation is 
“a documented procedure for obtaining, 
recording, and interpreting the results 
required to establish that a process will 
consistently yield product complying with 
predetermined specification … Process 
validation is specific to the machine, utilities, 
and processes used in a specific location.” 
(AAMI: Basic Concepts). 

Validation must be performed when it 
is not possible to objectively confirm that a 
product meets its design specifications. In 
this case, the sterility of reusable medical de-
vices processed through an extended cycle 
cannot be objectively confirmed for the rea-
sons discussed above. Since microbial con-
tamination is not visible to the human eye, 
and testing devices after processing would 
result in a contaminated device that could 
not be used, validating the sterilization 
process in specific equipment at a specific 
facility would be a necessary and valuable 
component of a risk reduction effort. 

The first step in a process validation ini-
tiative is the validation master plan. This 
structured approach identifies each process 
and processed “product” that requires 
qualification and testing. It also establishes 
the acceptable results that will be used to 
validate the process.

In the case of extended cycles, validating 
the process would require testing the ability 
of the medical devices, sterilizers and ster-
ilization packaging to consistently achieve 
and maintain sterility. The sterilization pro-
cess must demonstrate its ability to kill one 
million Geobacillus stearothermophilus spores, 
placed in or on each device in difficult-to-
sterilize locations , when it is packaged ac-
cording to hospital procedures and device 
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Figure 1: Two 
IFUs showing 

extended 
exposure and 

dry times
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IFU. These processed devices must also 
function to manufacturers’ specifications 
and be free of toxic or hazardous residue 
after sterilization. Extended-cycle processed 
packaging must demonstrate that it remains 
a barrier to contamination for the desired 
storage time. Since hospitals are not usually 
equipped to conduct validation testing, they 
rely primarily on manufacturers to provide 
validated parameters and processes for their 
devices and products. 

check and control
The third method to reduce risk is to 
implement additional checks and controls 
designed to capture events that could lead 
to a potential negative outcome. Tests, 
measurements and inspections can identify 
conditions that could lead to harm. 

All sterilization processes carry the risk of 
failing to deliver the critical parameters of 
sterilization during a cycle. This can result 
in a non-sterile medical device being used 
during a procedure and causing serious 
consequences. Since they’re invisible, the 
possible existence of surviving microorgan-
isms can only be deduced by using biologi-
cal indicator tests, chemical indicator tests, 
cycle parameter data and visual inspection 
of packaging for breaches in the sterile 
barrier. These tests and observations help 
identify whether a cycle failed to deliver the 
parameters necessary to sterilize, or whether 
a pouch has maintained sterility of the medi-
cal devices inside it. The risk always exists, 
but the use of checks and controls reduces 
the possibility that negative events will go 
undetected, and therefore it also reduces 
the overall risk of negative consequences.

There are two types of risk controls; 
preventative and detective. 
Preventative controls are 
used to identify condi-
tions that could cause a 
failure before they occur. 
Bowie Dick testing is a 
preventative control. It 
detects a condition in the 
sterilizer’s performance 
that could cause the steril-
izer to fail during its steril-
ization process. Detective 
controls identify failures 
during the process. Bio-
logical indicator tests, 
for instance, are loaded 
with the instruments into 
the chamber and are run 
through the cycle to de-
tect whether the sterilizer 
completed all parameters 
for that cycle (passed) or 
did not achieve steriliza-
tion conditions (failed).

Regardless of the risk control type, it 
must be designed for the process it is being 
used to test. If a risk control is unable to 
detect a specific failing condition, it cannot 
lower the related risks. Standard steam 
sterilization cycles have well-defined risk 
controls identified in ANSI/AAMI ST79 
(2017) including steam quality tests, Bowie 
Dick tests, BIs, CIs, and others. When 
controlling for the risks associated with 
extended cycles, users must ensure that the 
tests and products they use for testing will 
actually detect failure and therefore help 
reduce the risk of serious consequences 
from a failed extended sterilization cycle. 

Let’s assess two risk control tests as ex-
amples. A Bowie Dick (BD) test is required 
by ANSI/AAMI ST79 each day that a 
prevacuum (prevac) steam sterilizer is 
in operation. This preventative test uses a 
special cycle designed to measure the air 
removal efficiency of the prevac sterilizer 
before loads are run. Whether a standard or 
extended prevac cycle is used, the vacuum 
preconditioning phase is the same, so the 
BD test is appropriate for both standard 
and extended cycle sterilization processes.

The second test, which is used as a 
detective risk control measure for prevac 
sterilizers, is a BI within a process chal-
lenge device (PCD). BI PCDs show that 
the sterilizer delivered the conditions 
necessary to sterilize for specific time and 
temperature parameters. Each PCD is de-
signed to deliver a challenge for a specific 
sterilization cycle. A PCD that is labeled for 
a 4-minute, 270°F prevac cycle is designed 
to show passing conditions at the end of the 
4-minute prevac cycle. It will show a failing 
result if the critical parameters of this cycle 

are inadequate. Since a 
10-minute 270°F prevac 
cycle requires 6 addi-
tional minutes, a chal-
lenge pack labeled for 
4 minutes would not 
provide the additional 
challenge necessary to 
detect the failure of a 
10-minute cycle.

Residual risk
Even after all mitiga-
tion efforts are in place, 
some risk may remain. 
There may even be 
times when the risk 
cannot be reduced. For 
example, there is no 
biological indicator 
test pack with specific 
claims for a 5-minute 
sterilization process, 
so the department may 

be unable to apply a risk control to that 
cycle. In these situations, the team must 
weigh the benefits of using the extended 
cycle and its associated medical devices 
against the amount of residual risk that 
remains after all controls are in place. Ster-
ile processing management, the hospital’s 
infection control professionals, and the risk 
management team should be involved in 
this decision.

Risk management is worth  
the effort
SPD teams continuously strive to improve 
the processes that deliver sterile reusable 
medical devices in a safe and timely man-
ner. But to assure the safety of everyone 
who comes into contact with these devices, 
they must understand all the risks inherent 
in their processes. Risk assessments help 
SPDs identify the specific risks patients 
and staff may face from the processes, 
procedures and individual steps techni-
cians perform in their facility. Once these 
risks are identified, mitigation efforts help 
reduce the chances of negative outcomes 
for patients and financial consequences 
for hospitals.  A thorough SPD risk assess-
ment and mitigation initiative can help the 
department discover and manage unrecog-
nized risks and contribute to safe processes 
and more consistent results. This, in turn, 
can make the SPD a major contributor to 
their hospital’s risk management program 
and to its bottom line. HPn
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The basics of risk mitigation for the SPd
Assess, change, validate, and control

1. What does a risk assessment allow SPd manag-
ers to do?
a. Identify, reduce and manage risks
b. Identify, reassign and manage risks
c. Identify, reduce and migrate risks
d. Identify, reassign and mitigate risks

2. The likelihood of an event occurring is paired 
with which other factor to assess the importance 
of a risk?
a. Probability/chance of occurrence
b. Severity/seriousness
c. Location of the risk
d. Quality control variables

3. Why do extended cycles pose a “serious techni-
cal concern” in healthcare facilities?
a. The steam sterilizers last too long
b. The medical devices break sooner
c. Container systems must be used
d. There are limited risk control accessories, such 

as BIs, cleared for these cycles

4. Which is an example of a process change used 
to reduce risk?
a. The manufacturer provides a new IFU that shows 

a standard steam sterilization cycle option
b. The item is sterilized in a vaporized hydrogen 

peroxide system instead of an extended steam 
sterilization cycle

c. Employing a chemical indicator strip within the 
pack

d. The process is validated to ensure that the 
process can sterilize the medical device

5. Validation is a documented procedure for 
obtaining, recording, and interpreting the 
results required to establish that a process will 
consistently yield product complying with a 
predetermined specification.
a. True
b. False

6. What does the master validation plan identify?
a. Products, test methods and sales contracts for 

the equipment
b. The risks associated with the process
c. BIs, CIs and BD tests to be performed regularly
d. Processes, products, and the required accep-

tance criteria

7. What is a preventative risk control?
a. A test, measurement or inspection that identifies 

a problem that may cause a product failure
b. A test, measurement or inspection that identifies 

a product failure
c. A test, measurement or inspection that occurs 

after the product is processed
d. A test, measurement or inspection that uses 

performance history

8. What is an example of a detective risk control? 
a. Bowie Dick Test
b. BI PCD
c. Both a and b
d. None of the above

9. What should be considered when identifying 
tests for controlling risks?
a. Measurements should be taken before and after
b. The test should be hard to use
c. The test should be appropriate for the risk being 

controlled
d. The test should be for steam sterilization

10. Which professionals should be involved when 
evaluating residual risks in sterile processing?
a. Maintenance and risk management
b. Risk management and the ER
c. Infection prevention and risk management
d. Infection prevention and maintenance

circle the one correct answer:

Request for Scoring
o I have enclosed the scoring fee of $10 for 

EACH test taken — 
Payable to Healthcare Purchasing 
News. We regret that no refunds can 
be given. (It is not neccessary to submit 
multiple tests separately.)

Detach exam and return to:
Continuing Education Division
Healthcare Purchasing News
2477 Stickney Point Road, Suite 315B
Sarasota, FL 34231
PH: 941-927-9345 Fax: 941-927-9588

Please print or type.  Return this page only.

Name

Title

Hospital Name

Mailing Address

Apt/Suite

City, State, Zip

Daytime Phone

Email

The approval number for this lesson is 
STERIS-HPN 190908. 

Presented by

Sponsored by   sELf-sTudy sERiEs

HPN is thrilled to now o� er all CEU quizzes online by scanning the QR 
code on the right or visiting: https://educationhub.hpnonline.com. 
The cost to take the quiz online remains at $10. 
Due to rising costs if you would like to mail in your completed quiz using 
the method below the price is now $50 for each test taken. 

Request for Scoring
  I have enclosed the scoring fee of $50 for EACH test taken — payable 
to Endeavor Business Media. We regret that no refunds can be given. (It 
is not neccessary to submit multiple tests separately.)

Detach exam and return to:
Continuing Education Division
Healthcare Purchasing News
2477 Stickney Point Road, Suite 221B
Sarasota, FL 34231

CONTINUING EDUCATION TEST SCORING

The approval number for this lesson is 
STERIS-HPN 190908.


