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Certified Endoscope Reprocessor (CER) lessons 
provide members with ongoing education focusing 
on the maintenance and handling of endoscopes. 
These lessons are designed for CER recertification, 
but can be of value to any CRCST.

Earn Continuing Education Credits:

Online: Visit www.iahcsmm.org for online
grading.

By mail: Mailed submissions to IAHCSMM will not 
be graded and will not be granted a point value
(paper/pencil grading of the CER 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 CER 
recertification (6 points) or CRCST recertification 
(12 points).

More information: IAHCSMM provides online 
grading service for any of the Lesson Plan varieties. 
Note: Purdue University ONLY provides grading 
services for the CRCST and CIS lessons. Please 
do not send the CER or CHL lessons to Purdue 
for grading. Direct any questions about online 
grading directly to IAHCSMM at 312.440.0078.

LEARNING OBJECTIVES 
1.  Review published recommendations and requirements for performing preventative 

maintenance processes for endoscope use and/or processing
2.   Identify clinical evidence of documented patient safety issues that occurred due to 

failure to perform preventative maintenance steps
3.  Outline solutions for improving the process of preventative maintenance for 

endoscope use and/or processing 

Preventative Maintenance 
for Automated Equipment & 
Accessories for Endoscopy 

There are many types of 
automated equipment 
and accessories used in 
conjunction with endoscopy 

and endoscope processing. Attention 
must be given to these items to 
ensure they continue to remain in 
good working condition. If products 
are used that are not in good repair, 
there is potential to cause injury 
or harm to the patient, including 
infection transmission and even 
death. Preventative maintenance (PM) 
processes should be performed for a 
wide variety of items used in endoscopy, 
such as the endoscopes themselves, 
equipment on the tower, and automated 
endoscope reprocessors (AERs). Other 
oft-overlooked items—including 
endoscope valves, automated flushing 
pumps, brushes, and leak testers, to 
name a few—should also be considered 
as part of a PM plan. 

Objective 1: Review published 
recommendations and requirements for 
performing preventative maintenance 
processes for endoscope use and/or 
processing.
Preventive maintenance (PM) is defined 
in ANSI/AAMI ST91, Comprehensive 
guide to flexible and semi-rigid endoscope 
processing in health care facilities, as 
routine servicing of equipment to 
maintain its good working condition. 
PM plays an essential role in keeping 
endoscopy safe. The healthcare facility 
should establish a comprehensive quality 
assurance (QA) and safety program for 
all aspects of endoscope processing. 
Key elements of the program include 
identifying all endoscopes, accessories 
and processing equipment used in the 
facility, including the manufacturer, 
model, serial number or facility-specific 
identification number, and unique device 
identifiers (UDIs). Each facility should 
develop and implement procedures 
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that address specification evaluation, 
acquisition management, scheduled 
maintenance, and removal of equipment 
from use.1

ST91 further recommends that 
facilities verify that all manufacturer-
recommended maintenance schedules 
and services are performed for all 
endoscopes and processing equipment 
(e.g., AERs and sterilizers) used in 
the facility. A record of repairs and 
PM should also be kept for each 
sterilizer and AER. Another critical 
recommendation within ST91 is 
to consider PM procedures when 
purchasing a new AER. It  is important 
to also be aware of who can perform 
that maintenance and to understand 
the frequency for servicing and who is 
responsible for completing it.1

During manual cleaning, endoscope 
valves need to be manually actuated to 
ensure coverage of all internal parts. 
Cleaning brushes should either be 
single-use and disposed of following 
use or reusable and receive high-
level disinfection or sterilization 
after each use, according to their 
written instructions for use (IFU). For 
automated flushing systems, QA testing 
recommended by the manufacturer 
(e.g., daily volume verification) should 
be performed and documented.1

ANSI/AAMI ST90 provides detail on 
instituting a quality management system 
for processing in healthcare facilities. 
Covered within this national standard 
are recommendations for PM to keep 
equipment in good working order. The 
standard recommends that facilities 
establish controls for device processing, 
inspection, testing, and service 
processes to ensure that PM occurs 
and scheduled maintenance activities 
are documented. Servicing activities 
may be performed by employees of 
the healthcare organization or by 
an outside service provider and can 

include calibration, repair and routine/
preventive maintenance.2

According to the Association of 
periOperative Registered Nurses 
(AORN) Endoscope Reprocessing 
Guidelines, the use of contaminated or 
defective mechanical processors can 
result in inadequate processing that 
has been associated with outbreaks of 
endoscopy-related infections and patient 
injury.3 Guidance recommends that 
records related to endoscope processing 
include maintenance of endoscopes, 
accessories and processing equipment. 
These provide evidence of maintenance, 
compliance with manufacturers’ IFU, 
and information that may be useful 
in determining the need for repair or 
replacement. Records of repairs may help 
identify trends in equipment damage and 
define practices that may reduce damage.  

AORN further states that a multi-
disciplinary team should collaborate 
with manufacturer service personnel to 
determine schedules for PM of flexible 
endoscopes, mechanical processors and 
other equipment used for processing 
flexible endoscopes. The schedule for 
PM should align with the IFU and be 
based on variables that are unique to the 
facility. A regular program of PM helps 
identify and mitigate potential risks.3

According to AORN, AERs that are 
not maintained or functioning correctly 
may cause processing failures and 
increase the risk for transmission of 
infection. PM should be performed by 
qualified individuals because this task 
requires special skills and knowledge, 
including systematic inspection, testing, 
measurement, adjustment, detection, 
parts replacement, and correction of 
device or equipment malfunction—
either before it occurs or before it 
develops into a major failure. Having 
qualified personnel perform PM 
increases the probability that repair and 
service will be performed correctly.3

The Joint Commission states the 
following related to upkeep and 
maintenance of medical equipment: 
• EC.02.04.01, EP 2: The hospital 

maintains a written inventory of 
all medical equipment or a written 
inventory of selected equipment 
categorized by physical risk associated 
with use (including all life-support 
equipment) and equipment incident 
history. 

• EC.02.04.01, EP 3: The hospital 
identifies the activities, in writing, for 
maintaining, inspecting and testing 
for all medical equipment in the 
inventory.                

• EC.02.04.01, EP 4: The hospital 
identifies, in writing, frequencies for 
inspecting, testing and maintaining 
medical equipment in the inventory 
based on criteria such as manufacturers’ 
recommendations, risk levels or 
current hospital experience.4 

  
The IFU must be available for 

endoscopes, ancillary equipment, and 
accessories (such as valves); they specify 
numerous steps related to inspection 
and maintenance of those items. It is 
important that processing professionals 
familiarize themselves with those IFU 
to ensure that all required steps of 
routine and preventative maintenance 
are being performed. Note: These steps 
may be captured in the IFU manual for 
the item, not necessarily the reprocessing 
manual; therefore, it is important to 
review both manuals, if there are two. The 
sections may be titled by various names, 
such as Care, Maintenance, Inspection, 
Preventative Maintenance, Routine 
Maintenance, Pre-procedure Checks, or 
Preparation Steps.  

What follows are some examples of 
commonly overlooked steps: 
• Automated flushing pumps:  Daily 

volume verifications steps, daily or 
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periodic unit decontamination steps 
using a high-level disinfectant, steps 
to clean and decontaminate tubing 
for flushing, and damaged or visibly 
soiled tubing are often not performed 
adequately. Tubing is considered 
a consumable item that should be 
replaced when visual deformities are 
identified.  

• Leak tester:  It is important to depress 
the pin on the connector with each 
usage to hear that air is being emitted, 
and also to inspect (and replace, 
as needed) O-rings on connectors. 
Routine wiping of the unit with alcohol 
is also necessary (per the IFU). Note: 
Alternative methods are commercially 
available to objectively test the leak 
tester.  

• Valves: Meticulously following the 
IFU for cleaning steps is essential, as 
is following all actuation, depression 
and flushing steps, as outlined. Note: 
For most valves, using an ultrasonic 
cleaning process is required, either with 
each reprocessing cycle or when debris is 
noted on them after the normal cleaning 
process.  

• Endoscopes: Performing pre-procedure 
checks specified in the instruction 
manual (not the reprocessing manual) 
is necessary. Some endoscope manuals 
specify to inspect the working 
channel for patency by inserting an 
endotherapy device (such as a biopsy 
forceps) before the procedure.  

• Brushes: Reusable cleaning brushes 
must be inspected before each use. 
If any signs of wear and tear are 
observed, they should be discarded. 
Reusable brushes must also be 
cleaned and disinfected or sterilized 
between each use or as directed by the 
manufacturer.  

• Water bottles: Most water containers 
are consumable items and should be 
inspected before each use. If inspection 
of the water container reveals any 
irregularities, a new water container 
should be used. The O-rings on these 
items are subject to wear and tear and 
should be replaced with a new one 
whenever there is damage or deformed 
areas. If this does not occur, air and/or 
water feeding might be inadequate. 

Objective 2:  Identify clinical evidence 
of documented patient safety issues 
that occurred due to failure to perform 
preventative maintenance steps
When reviewing the US Food and Drug 
Administration’s (FDA) Manufacturer 
and User Facility Device Experience 
(MAUDE) database, there are many 
reports of patient injury, death, cross-
contamination issues, and infections  
related to the use of equipment in 
endoscopy that has not been maintained 
properly. Additionally, there are reports 
in the published literature that highlight 
that items are often not properly 
maintained in endoscopy. These reports 

demonstrate that using an item that 
is not in good working condition is 
directly responsible for adverse patient 
events. These events are preventable by 
performing the critical steps of visual 
inspection, lighted magnification, 
borescope usage, and following all PM 
steps as listed in the IFU for each step in 
the process.  

To demonstrate this point, let’s review 
several examples of FDA MAUDE 
reports related to improper PM of 
endoscopy equipment: 
• Report #8394277 outlined a four-

patient infection outbreak related to 
a bronchoscope. It was noted that 
the bronchoscope storage cabinet 
filters had not been changed in 18 
months. Proper routine maintenance 
steps would have included these 
filter changes as part of the quality 
management system. 

• Report #8556404 showed that 
three bronchoscopy patients were 
infected with Pseudomonas bacteria. 
Upon inspection by the endoscope 
manufacturer, the endoscope was 
shown to have an insertion section 
that was “pleated and crushed.” 
Proper visual inspection and use of 
a borescope could have identified 
that and prevented the use of that 
endoscope.  

• Report #8433990 from 2019 outlined 
an issue related to a patient’s liver 
abscess complication following 
a duodenoscope procedure. The 
investigation revealed failed endoscope 
leak testing, improper drying 
procedures and no records for repair of 
the endoscope since it was acquired in 
2006. Proper leak tester maintenance, 
active drying, and established 
inspection and PM schedules would 
have helped in this situation. 

• Report #8575470 noted bioburden 
on the endoscope’s distal tip, inside 
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hook-up tubing in the AER, and on 
suction valves. Proper inspection and 
maintenance on the endoscope, the 
AER, and on reusable valves would 
have prevented this. 

• Report #9774454 showed poor AER 
maintenance related to improper 
settings for processing scopes, 
improper installation of air filters, 
replacements needed for lid cylinders, 
and extended intervals between 
servicing. Implementing a proper 
PM cycle for AERs would help to 
proactively identify issues.  

Objective 3: Outline solutions for 
improving the process of preventative 
maintenance for endoscope use and/or 
processing
Many steps can be taken to improve 
the PM process in the endoscopy 
field. A first step is to partner with 
the Biomedical Engineering (Biomed) 
department to ensure that the 
automated equipment is on a proper 
PM schedule (this should include AERs, 
sonic cleaners, endoscopes, etc.). The 
latest IFU for each piece of equipment 
should be pulled and reviewed to 
determine which maintenance steps 
and schedules are required by the 
manufacturer. Establishing maintenance 
intervals for equipment and then 
documenting what needs to be done 
daily, weekly, monthly and yearly (and 
clearly outlining who is responsible for 
each step) are other vital steps. Note: 
Consider that Biomed may be responsible 
for some of these steps (i.e., annual 
maintenance), while the department may 
perform other steps, such as daily and 
ongoing maintenance. 

To help ensure that items do not get 
missed on the maintenance schedule, 
ensure that all capital items are labeled 
with an identifier and that the Biomed 
department maintains or at least has 
copies of these records. Note: You should 
already have an itemized list of all 
endoscopes that are in your facility with 

specific locations where they are used. 
This list should be readily available to 
share with surveyors during inspection. 
This should be used as a stepping-off 
point to take a critical look at all the 
equipment being used in the endoscopy 
area, and the processing of those devices. 
This complete inventory is a critical step 
in establishing maintenance processes and 
setting proper intervals. 

Conclusion
Implementing a comprehensive quality 
assurance program, including the use of 
proper PM steps and intervals, directly 
minimizes patient risks by providing 
safe, ready-to-use medical devices for 
the patient procedure. It is important 
to work with Biomed staff to establish 
the correct steps for all equipment 
(including oft-overlooked items such as 
leak testers).  Consulting with the latest 
IFU for manufacturers’ requirements 
and implementing additional 
recommendations provided by national 
standards and professional society 
guidelines is also essential. This should 
be done for all equipment in endoscopy 
to ensure that all steps are being 
followed and that the items/equipment 
remain in good working condition. 
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