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Lesson No. CHL 377 (Supervisory Continuing Education - SCE)

Developing Policies & Procedures 
to Effectively Manage High-Risk 
Endoscopy Procedures

Certified Healthcare Leadership (CHL) lessons 
provide members with ongoing education focusing 
on supervisory or management issues. These 
lessons are designed for CHL recertification, but 
can be of value to any CRCST in a management or 
supervisory role.

Earn Continuing Education Credits:

Online: Visit www.iahcsmm.org for online
grading (complimentary to members; nominal fee 
for non-members).

By mail: Mailed submissions to IAHCSMM will not 
be graded and will not be granted a point value
(paper/pencil grading of the CHL Lesson Plans is
not available through IAHCSMM or Purdue 
University; IAHCSMM accepts only online 
subscriptions).

Scoring: Each online quiz with a passing score 
is worth 2 contact hours toward your CHL 
recertification (6 hours) or CRCST recertification 
(12 hours).

More information: IAHCSMM provides online 
grading service for any of the Lesson Plan varieties. 
Purdue University provides grading services 
solely for CRCST and CIS lessons. Direct any 
questions about online grading to IAHCSMM at 
312.440.0078.

LEARNING OBJECTIVES 
1. Identify sources of post-endoscopy infections
2. Address how to develop policies and procedures to reduce infection  
 transmission risk
3. Review key factors to consider when sterilizing endoscopes used for high-risk  
 procedures

W
hen a patient undergoes 
an endoscopy procedure, 
the threat of infection 
transmission from the 

reusable endoscope to the patient should 
be minimal; however, over the last few 
years, documented outbreaks originating 
from contaminated endoscopes have 
focused the attention of regulatory 
bodies and healthcare leaders on the 
design and processing of these complex 
tools. These findings have led to revised 
guidelines and processes, and higher risk-
management expectations for healthcare 
providers. 

Objective 1: Identify sources of post-
endoscopy infections 
Flexible endoscopes are used to 
screen, diagnose and treat a variety of 
conditions. They typically enter the 
human body through natural orifices, 
including the mouth, nose, ear, anus, 
vagina and urethra. These entry points 
are non-sterile body cavities that host 
a variety of microorganisms. Healthy 

colons, for example, host between 300 to 
500 different species of microorganisms.1   
 With the exception of the digestive 
tract, the concentration and variety of 
microbial flora tends to decrease going 
away from the opening and into deeper 
areas. For example, the nostrils have 
more microorganisms than the sinuses, 
and sinuses have more microorganisms 
than the lungs. 
 The microorganisms that naturally 
live in or on a person are referred to as 
normal flora. Despite the non-sterile 
conditions of body orifices, infections 
following an endoscopy procedure 
are rare. The chance of developing an 
infection from an endoscopy procedure 
depends upon the type and number of 
microorganisms present on the scope, 
and the state of a patient’s natural 
defenses.
 Infectious microorganisms come 
from two places: the patients and the 
endoscopes. As the flexible endoscope 
travels through an orifice, it can transfer 
a patient’s normal flora from one area 
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of the body to another. Many endoscopy 
procedures cut or penetrate through the 
mucosal lining to reach organs within 
the sterile cavity. These activities may 
move the patient’s normal flora from 
the non-sterile orifice to the sterile 
cavity, increasing the chance of infection. 
Infections caused by microbes already 
living in an asymptomatic patient are 
called endogenous infections. The 
human body has many natural defenses 
to prevent microbes from entering the 
sterile cavity. Even if they enter, a healthy 
body can defend against these microbes. 
If endogenous infections do occur, it 
is typically in immunocompromised 
patients.
 The second source of infectious 
microorganisms is the endoscope used 
during a procedure. Endoscopes with 
biofilms, non-sterile water bottles and 
contaminated endoscope channels 
have been reported as external microbe 
sources that caused infections after 
an endoscopic procedure.2 These 
are called exogenous infections. The 
most common exogenous infection 
is caused by Pseudomonas aeruginosa. 
This bacterium inhabits water supplies, 
creates biofilms and can even be 
found in the normal flora of the 
respiratory tract.2 It has been associated 
with infections after bronchoscopy, 
gastroscopy and endoscopic retrograde 
cholangiopancreatography (ERCP) 
procedures. Additionally, localized 
infections have led to pneumonia, 
bronchitis, cholangitis, various abscesses, 
and cholecystitis. Other microorganisms 
have also been transferred due to 
inappropriately cleaned or disinfected 
flexible endoscopes.2 It is worth noting 
that in a 2018 review of published 
articles, inappropriate cleaning and 
disinfection were reported to be the 
primary causes of cross contamination.3 
Table 1 is a listing of reported infections 
and their suspected sources.

 Even when all processing steps are 
performed correctly using properly 
functioning equipment and appropriate 
processing supplies, an exogenic infection 
transmission can occur. A review of 
reported outbreaks identified seven 
instances in which outbreaks could not 
be tied to a processing failure or damage 
to the endoscope. Instead, failures were 
attributed to the formation of biofilms 
within the endoscope that were not 
detected by microbial sampling of the 
scopes themselves. 
 The potential for scopes to be 
contaminated even after appropriate 
processing is reinforced by the 
surveillance data published on the FDA 
522 Post Market Surveillance Studies 
webpage. Data published by Olympus, 
Pentax and Fujinon demonstrated that 
between 4-6% of the duodenoscope 
models they tested exhibited 
contamination with “high concern 
organisms” after cleaning and subsequent 
processing.4 

Objective 2: Address how to develop 
policies and procedures to reduce infection 
transmission risk
According to the Healthcare 
Infection Control Practices Advisory 
Committee, endoscope processing 
policies and procedures should be 
developed by a multidisciplinary 
team that includes infection control, 
individuals responsible for processing 
the endoscopes, physicians, nurses and 
any other team members responsible 
for endoscope use or processing. The 
Society of Gastroenterology Nurses 
and Associates, Inc. (SGNA) indicates 
that policies and procedures must be 
consistent with national guidelines and 
manufacturers’ instructions for use 
(IFU). Managers should ensure that the 
policies, procedures and all applicable 
manufacturer IFU are readily available 
to technicians processing endoscopes 

and that these references are regularly 
reviewed. 
 A risk assessment should be performed 
to determine each facility’s risk of 
transmitting infectious agents during 
endoscopic procedures performed at 
their facility. The assessment should 
identify all key processing steps that 
could, when inappropriately completed, 
lead to contaminated scopes or the 
formation of a biofilm capable of 
transmitting infection(s) to patients. The 
assessment should also consider critical 
supplies, such as cleaning chemistries and 
brushes. Additionally, utilities such as 
treated water should be assessed for their 
risk for spreading microorganisms. 
 The presence of a microorganism 
is not the only factor for infection 
transmission. The type of procedure 
also has an impact on infection rates. 
Researchers reported in 2017 that 
emergency department (ED) visits after 
endoscopy procedures were higher than 
expected. In their study, 1.1 to 1.6 of 
every 1,000 patients visited the ED for 
infection seven days after a colonoscopy 
procedure, and that rate increased to 4.0 
to 5.4 patients 30 days post procedure. In 
contrast, esophagogastroduodenoscopies 
had 3.0 of every 1,000 patients requiring 
treatment due to infection that went 
up to 10.8 at 30 days post procedure. 
Cystoscopy procedures resulted in 4.4 
ED visits for every 1,000 procedures at 
seven days. Bronchoscopy reported 15.6 
infections for every 1,000 procedures at 
seven days post procedure.5 This data 
demonstrates some procedures have 
higher risks as compared to others.
 Once all risks have been identified, 
actions should be taken to reduce or 
eliminate those risks. Several agencies 
have developed recommended practices 
for processing scopes. These agencies 
include the US Food and Drug 
Administration (FDA), the Centers 
for Disease Control and Prevention 
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Organism Infection/Disease
Type of Flexible  
Endoscopes Involved

Suspected Root Cause

Escherichia coli Unknown Duodenoscope Damaged endoscopes

Hepatitis B Virus HBV infection Gastroscopes No disinfection or inadequate disinfection

Hepatitis C Virus HCV infection
Bronchoscopes
Duodenoscope

Inadequate manual cleaning, biopsy forceps 
not sterilized

H. Pylori Gastritis Gastroscopes
- Biopsy forceps not sterilized
- Inappropriate cleaning and disinfection

Klebsiella pneumoniae

- Not reported
- Colonization with  
 carbapenemase  
 producing organisms

Duodenoscopes Not fully dried before storage

Legionella pneumophila
Lung samples positive but 
asymptomatic

Bronchoscopes Inadequate maintenance of water filters

Mycobacterium sp.
- Lung tuberculosis
- Multidrug resistant  
 lung tuberculosis

- Bronchoscopes
- Duodenoscope

- Inappropriate disinfection with no drying
- Inappropriate disinfection of suction valves
- Contaminated automated aspiration adaptor
- Hole in the sheath of the scope harbored  
 organisms

Pseudomonas aeruginosa

- Sepsis
- Pneumonia
- Lung abscess 
- Bacteremia 
- Bronchitis
- Sinusitis
- Cholangitis
- Urinary tract infection
- Cholecystitis
- Liver Abscess

- Gastroscopes
- Bronchoscopes
- Duodenoscope

- Inappropriate cleaning
- Inappropriate disinfection
- Contaminated AER
- Contaminated water bottle
- Loose biopsy port cap of contaminated scope 
- Rinsing with tap water without ethanol flush
- Damaged distal tip

Salmonella spp.

- Bacteremia
- Gastroenteritis
- Peritoneal abscess
- Urinary tract infection
- Sepsis

- Gastroscopes
- Sigmoidoscope /  
 Colonoscope 
- Duodenoscope

Inappropriate cleaning and disinfection

S. enteritidis spp. Not reported Duodenoscope
- Clean and soiled endoscopes stored in  
 same room
- Left in AER when no storage space was available

Serratia marcescens

- Bacteremia
- Sepsis
- Pneumonia
- Wound infection

- Bronchoscopes
- Duodenoscope

Inappropriate cleaning and disinfection, rinsing 
with tap water

Table 1: Listing of recent outbreak investigations and the suspected source of the infectious contamination2,3
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(CDC), SGNA, the Association 
for the Advancement of Medical 
Instrumentation and the Association 
of peri-Operative Registered Nurses. 
Their recommendations help facilities 
establish practices to prevent infection 
transmission; however, a facility may 
identify unique risk factors not covered 
within these recommendations, or 
a facility’s risk control committee 
may choose to implement more 
stringent practices than the minimum 
recommendations. Facilities must use 
best judgment when addressing those 
risks. Table 2 lists examples of risks 

that may be identified by a facility and 
potential practices or tests that can be 
used to mitigate or reduce the possibility 
of endoscope contamination.
 Identifying infection risks and putting 
control measures in place may help 
prevent the possibility of patient-to-
patient cross contamination; however, 
recent reported outbreaks demonstrate 
that infections can occur even when all 
processing steps are followed. Facilities 
should have policies and procedures 
in place to investigate these types of 
infections, and a means to report the 
results. Reports should be provided to 

facility, city and state authorities, as 
required by law. Facilities should also 
file a voluntary report to the FDA on 
MedWatch, the FDA Safety Information 
and Adverse Reporting program.
 During the risk assessment, facilities 
should also consider the advantages of 
sterilizing flexible endoscopes instead 
of using high-level disinfection. Given 
the higher risk associated with specific 
endoscopic procedures, many facilities 
have chosen to sterilize rather than high-
level disinfect the scopes used in these 
procedures. FDA recently offered support 
for this in their August 2019 Safety 

Potential Risk Ways to Mitigate or Reduce Risk Tests or Procedures That Identify Failures

Use the wrong sized brush resulting  
in residual soils that protect  
microorganisms

Use single-use endoscope brush kits 
labeled for scope type

- Use borescope for lumen inspection
- Use endoscope channel cleaning test  
 for identification of residual protein

Debris lodged in elevator guide wire 
channel and/or distal tip recess area of 
duodenoscope

Convert to duodenoscopes employing 
disposable end caps

- Use magnification to inspect distal tip
- Use endoscope channel cleaning test  
 for identification of residual protein

Final rinse water contains harmful 
bacterium

- Utilize sterile final rinse water when  
 performing manual high-level  
 disinfection (HLD)
- Preventative maintenance on water  
 filters and treatment tanks to control  
 bacterial colonization

- Monthly microbial monitoring of final  
 rinse water and water supplies
- Filter integrity testing

Technician unable to perform cleaning 
as directed by the instructions for use 
(IFU)

- Regular competency training
- Ensure all IFU and necessary supplies  
 are readily available to technicians

- Observation of technician
- Verification of manual cleaning  
 effectiveness using a test for  
 identification of residual protein or  
 other soil marker

Biofilm formation after high-level  
disinfection (HLD) during storage due to 
wet internal channels

- Validation of endoscope hangtime 
- Use directed microbially filtered air  
 flow through scope channels to assist  
 drying and/or during storage
- Use a terminal sterilization process  
 instead of HLD
- Use a liquid chemical sterilant  
 processing system instead of HLD

- Microbial testing/sampling of stored  
 endoscopes

Table 2: Examples of risks for infection transmission and mitigation activities
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Communication6 by suggesting that 
facilities consider alternative processing 
for duodenoscopes, such as sterilization 
or use of a liquid chemical sterilant 
processing system.
 Although recent communications 
and studies have focused on high-risk 
endoscopes such as duodenoscopes, 
healthcare facilities should consider one 
consistent standard of care for all flexible 
endoscope processing. This may include 
bronchoscopes, ultrasonic endoscopes, 
cystoscopes and ear, nose and throat 
(ENT) devices.  

Objective 3: Review key factors to consider 
when sterilizing endoscopes used for high-
risk procedures
Three types of sterilization platforms are 
currently available for sterilizing flexible 
endoscopes: liquid chemical sterilant 
processing systems, ethylene oxide 
sterilization processes and vaporized 
hydrogen peroxide systems. 
 Each system has its pros and cons (see 
Table 3). The following three factors 
should be considered when choosing a 
sterilization process for flexible scopes:

1. Process productivity and compatibility
• Understand the facility case load  
 demands. The sterilization cycle  
 time must be able to meet the case  
 load scheduling and volume.  
 Additional inventory may be needed,  
 depending on the sterilization process  
 chosen.
• Confirm that the sterilization process  
 is validated to sterilize the facility’s  
 endoscope inventory. It may be  
 necessary to use more than one process  
 to accommodate all endoscope models.
• Confirm that endoscope materials  
 are compatible with the process.  
 Older models and repaired scopes  
 may not be suitable for all sterilization  
 modalities. These endoscopes  
 could contain materials that are not  

Table 3: Comparison of sterilization options for flexible endoscopes

Process
# Flex. Scopes/ 
Total Cycle time

Validated Longest 
Working Length

Other  
Considerations

Ethylene Oxide 2 / 13 hr.
Enteroscope
2,500 mm

- Exhaust  
 handling  
 system  
 required
- Affected by  
 moisture
- Sterile storage

Liquid Chemical 
Sterilant Processing 
Systems

1 / 18-23 min.
Enteroscope
2,500 mm

- Devices do not  
 require drying  
 prior to liquid  
 chemical  
 sterilization
- No sterile  
 storage, ready  
 for use or may  
 be stored like  
 high level  
 disinfected  
 scopes
 - Dedicated drain

Vaporized  
Hydrogen  
Peroxide

2 / 35 min.
Ureteroscope
680 mm

- Limited scope  
 sizes
- Affected by  
 residual  
 moisture
- Sterile storage

Vaporized  
Hydrogen  
Peroxide with 
Gas Plasma

2 / 42-60 min.
Bronchoscope
600 mm

- Limited scope  
 sizes
- Affected by  
 residual  
 moisture
- Sterile storage

Vaporized  
Hydrogen  
Peroxide with 
Ozone

1- 3 / 60 min.
(depends on # of 
lumens & size)

Colonoscope
1,700 mm

- Limited scope  
 sizes
- Affected by  
 residual  
 moisture
- Sterile storage
- Increased  
 service on  
 some scope  
 models
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 compatible with the selected process. 
 Processing endoscopes in a system  
 that is incompatible can damage  
 scopes, allowing them to harbor  
 microorganisms. 

2. Safety of staff and environment
• Review the potential for staff exposure,  
 the need for ventilation and the  
 exposure monitoring requirements for  
 the sterilization process.
• Understand disposal requirements  
 and the impact to the waste stream  
 from sterilizer effluent and consumables.
 
3. Cost
• Evaluate both short-term and long- 
 term costs for the sterilization process.  
 Include filtering systems, special air  
 handling systems, required utilities and  
 any other necessary reusable equipment  
 or facility modification. Also, consider  
 disposable packaging, sterilant,  
 biological indicators or spore test  
 strips, chemical indicators and any  
 other consumables needed to process  
 the endoscopes. Finally, review required  
 maintenance needs or services required  
 to maintain the equipment.

Conclusion
Endoscope processing has changed 
drastically since the early 2000s as 
infection outbreaks have continued to be 
front-page news. It is anticipated that the 
recent recommendations and guidelines 
will help reduce infection rates. 
Current guidance from governmental 
and professional bodies should guide 
healthcare providers in developing 
policies and procedures to continue 
reducing post-endoscopy infection rates; 
however, this is an evolving landscape, 
and new studies and future device 
innovations will continue to broaden 
our knowledge and drive more change. 
As that occurs, healthcare providers 
must keep pace with new guidance, 

recommendations and practices in order 
to minimize the risks to patients and 
facilities. 
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