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T he following recommended practices were 
developed by the AORN Recommended Prac-
tices Committee and have been approved by 

the AORN Board of Directors. They were presented 
as proposed recommendations for comments by 
members and others. They are effective January 1, 
2009. These recommended practices are intended as 
achievable recommendations representing what is 
believed to be an optimal level of practice. Policies 
and procedures will reflect variations in practice set-
tings and/or clinical situations that determine the 
degree to which the recommended practices can be 
implemented. AORN recognizes the various settings 
in which perioperative nurses practice. These recom-
mended practices are intended as guidelines adapt-
able to various practice settings. These practice set-
tings include traditional operating rooms, ambulatory 
surgery centers, physician’s offices, cardiac catheter-
ization laboratories, endoscopy suites, radiology 
departments, and all other areas where surgery may 
be performed.

Purpose
These recommended practices provide guidelines to 
assist personnel in the care, cleaning, decontamina-
tion, maintenance, handling, storage, sterilization, 
and/or disinfection of flexible endoscopes and 
related accessories. Use of these recommended prac-
tices will assist personnel in providing a safe envi-
ronment for patients and health care workers. 

These recommended practices are based on the 
most current evidence available at the time of devel-
opment. They should be used to develop policies and 
procedures for care of flexible endoscopes and acces-
sories in the practice setting. As new information 
becomes available, perioperative nurses should con-
sult with infection preventionists and epidemiolo-
gists to review and revise procedures as appropriate. 
These recommended practices pertain only to flexible 
endoscopes and are divided into the following 
sections:

• following manufacturer’s instructions,
• precleaning,
• transport to decontamination,
• leak testing,
• cleaning,
• high-level disinfection
• alcohol treatment,
• drying,
• inspection,
• storage,
• handling damaged flexible endoscopes,
• care of accessories, and
• personal protective equipment (PPE).

Competencies, documentation, policies and proce-
dures, and quality management suggestions also are 
discussed. For more information on the care and 
cleaning of rigid endoscopes and related equipment, 
refer to the AORN “Recommended practices for 
cleaning and care of surgical instruments and pow-
ered  equipment.”1

Recommendation I

Flexible endoscopes should be cleaned and stored in accor-
dance with the manufacturer’s written instructions.

Failure to follow the manufacturer’s written instruc-
tions could result in ineffective cleaning that inter-
feres with high-level disinfection or sterilization, cre-
ating a risk of infection for the patient. The 
manufacturer’s warranty may be void if the written 
instructions for care and use of the device are not 
followed.

I.a. The manufacturer’s written instructions for 
flexible endoscopes and all accessories should 
be followed regarding

cleaning processes,
selection of cleaning product,
selection of disinfectant/sterilization 
products,
use of alcohol, and
compatibility with automatic endoscope 
reprocessors.
Flexible endoscopes manufactured by dif-

ferent companies require different cleaning 
processes as described in the manufacturer’s 
written instructions. The flexible endoscope 
manufacturer is required to demonstrate to the 
US Food and Drug Administration in the pre-
market clearance application that the cleaning 
/disinfecting instructions are adequate and 
that the results are reproducible.2 All flexible 
endoscopes and accessories cannot be pro-
cessed successfully in all automatic endo-
scopic reprocessors.3

I.b. High-level disinfectant and chemical cleaner 
manufacturers’ written instructions should be 
followed regarding

compatibility with the flexible endoscope 
and accessories,
water quality, 
dilution, 
temperature of solution,
testing for minimum effective concentration,
time of exposure, and
rinsing.4

Recommended Practices for Cleaning and Processing 
Flexible Endoscopes and Endoscope Accessories
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Following the manufacturer’s written instruc-

tions will deliver the recommended concentra-
tion of cleaning solution, disinfectant, or steril-
ant required for adequate cleaning and to create 
effective high-level disinfection or steriliza-
tion.5,6 Improper dilution may result in ineffec-
tive high-level disinfection or sterilization if the 
solution is too weak. If the solution is too 
strong, it may become abrasive or corrosive, 
possibly contributing to corrosion and degrada-
tion of the surfaces of the flexible endoscope.7 
The high-level disinfectant and chemical 
cleaner may remain on the scope if the manu-
facturer’s written instructions for rinsing are not 
followed. For more information on high-level 
disinfection, refer to the AORN “Recommended 
practices for high-level disinfection.”8

I.c. New, repaired, or refurbished flexible endo-
scopes and accessories should be leak tested, 
cleaned, and high-level disinfected or sterilized 
before use in a health care organization.

Cleaning and high-level disinfection of newly 
acquired or repaired flexible endoscopes 
removes any soil related to manufacturing, 
repairing, refurbishing, or shipping. Leak tests 
determine if perforations in either the outer cov-
ering or the lining of the internal channels may 
have occurred during manufacturing, shipping, 
repairing, or refurbishing.9

Recommendation II

Precleaning of flexible endoscopes and accessories should 
occur at the point of use, before organic material has dried on 
the surface or in the channels of the endoscope, and before 
transport to the decontamination area. 

Flexible endoscopes, by virtue of the body cavities in 
which they are used, acquire high levels of microbial 
contamination during each use. Failure to completely 
follow the defined cleaning process, beginning with 
precleaning, has been shown to cause inadequate 
decontamination leading to patients being exposed to 
infectious agents.10 Precleaning of endoscopes and 
related equipment at the point of use before transport 
to the decontamination area helps prevent drying of 
the organic material on the flexible endoscope 
surfaces. 

The presence of dried organic material makes 
decontamination/disinfection more difficult. Organic 
materials (eg, blood and body fluids) that have dried 
on the flexible endoscope surfaces are difficult to 
remove and can inhibit sterilization and high-level dis-
infection.11 Precleaning reduces the likelihood of the 
formation of biofilms, which contain viable and nonvi-
able microorganisms that become trapped within a 
matrix of organic matter (eg, proteins, glycoproteins, 
carbohydrates) and adhere to the surfaces of flexible 
endoscopes. Biofilms are difficult to remove, and it is 
difficult for sterilizing/disinfecting agents to penetrate 
and kill the microorganisms within the biofilms. The 

biofilm formation process can begin within minutes 
after completion of a procedure.7,12

II.a. Precleaning measures include the following: 
(1) External surfaces of the flexible endoscope 

insertion tube should be washed with an 
enzymatic detergent solution using a soft 
cloth or sponge.

(2) Internal suction/biopsy channels should be 
cleaned by suctioning copious amounts of 
enzymatic solution (ie, enzymatic detergent 
mixed with tap water) and air.

(3) Air and water channels should be flushed 
with an enzymatic solution, then flushed 
using low-pressure compressed air (ie, 
pressure should not exceed maximum 
channel pressure specified by manufac-
turer), if available. If low-pressure com-
pressed air is not available, a syringe may 
be used for flushing with air.

(4) Additional complex design components or 
channels (eg, forward water jet channel, 
exposed elevator wire channels, balloon 
channels) should be flushed or purged with 
water and/or enzymatic detergent solution 
as described in the manufacturer’s written 
instructions.

(5) The tip of the endoscope should be visually 
inspected for damage to any surface and 
any working part and for cleanliness.

(6) The video protective cap, if available, 
should be attached after removing the flex-
ible endoscope from the light source and 
suction.

(7) All detachable parts (eg, hoods, valves, 
water bottle) should be removed and 
immersed in an enzymatic detergent solu-
tion until transport to the decontamination 
room. When flexible endoscopes and acces-
sories are used on a sterile field,

• the external surfaces should be wiped 
with a lint-free cloth saturated with ster-
ile water;

• sterile water and air should be alter-
nately suctioned through the channels; 
and

• the endoscope and accessories should be 
handed to the circulator as soon as pos-
sible,  enabling steps 1–7 to be 
accomplished. 

(8) The enzymatic detergent solution should 
be discarded after a single use.

Washing the external surfaces of the 
endoscope and flushing the internal chan-
nels with enzymatic solution helps to 
soften, moisten, dilute, and remove organic 
soils (eg, blood, feces, respiratory 
secretions).13 
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Alternating cleaning solution with air 
may help to soften, moisten, dilute, and 
remove organic soils (eg, blood, feces, 
respiratory secretions). It is more effective 
to alternate the use of air and water when 
cleaning rather than to prolong the use of 
either.13 

Flushing with low-pressure compressed 
air helps to dry the channel. Low-pressure 
compressed air should be used because it 
is possible to damage the channel linings 
with uncontrolled or high-flow air.7 

Depending upon design and intended 
use, endoscopes vary in complexity. Certain 
flexible endoscopes may have more chan-
nels than the standard air, water, and suc-
tion. Therefore, whenever scopes have addi-
tional channels or complex components, 
each should also be flushed or purged by 
following the original scope manufacturer’s 
recommendations. 

A visual inspection after precleaning 
should be done to verify that no obvious 
organic debris remains. 

The video protective cap protects video 
connections from moisture during decon-
tamination and disinfection.13 

Soaking the detachable parts of the 
endoscope in enzymatic detergent solution 
assists in degrading and preventing bio-
films.7 Wiping the flexible endoscope and 
accessories with lint-free cloth saturated 
with sterile water and alternately suction-
ing sterile water and air while the endo-
scope remains on the sterile field will pre-
vent drying of proteins on the endoscope 
surfaces until the cleaning process may be 
accomplished. 

The enzymatic detergent cleaning solu-
tion should be discarded after each use 
because it does not possess bactericidal 
activity and may support growth of organ-
isms if stored. There are no tests to verify 
the strength of the solution prior to use. 

Recommendation III

After precleaning, contaminated flexible endoscopes and 
accessories should be transported to the decontamination area 
before remaining organic material dries on the surface or in the 
channels of the endoscope.

Transport to the decontamination area before remain-
ing organic material is able to dry on the surface or in 
the channels of the flexible endoscope facilitates clean-
ing which helps to reduce the formation of biofilms.7,12

III.a. During transport to the decontamination area, 
soiled flexible endoscopes must be contained (eg, 
enclosed by a plastic bag, container with a lid) in 
a manner to prevent exposure of environmental 
surfaces, patients, and personnel to bloodborne 

pathogens and other potentially infectious organ-
isms. If the decontamination area is adjacent to 
the procedure room, the contaminated items may 
be transported in an open container by personnel 
wearing appropriate PPE.14

Contaminated flexible endoscopes and acces-
sories present a risk of contaminating the envi-
ronment and can expose health care workers to 
blood and other potentially infectious materials 
during transport to the decontamination area.14

III.b. The transport container must be labeled to indi-
cate biohazardous contents. The types of label 
may include, but are not limited to, magnetic 
signs, stickers, or plastic placards.14

Labeling the transport container communi-
cates to others that the items are potentially 
infectious.14

Recommendation IV

In the decontamination area and before cleaning, pressure (ie, 
leak) tests should be performed on flexible endoscopes with 
leak testing capabilities.9

Leak tests determine if there are any openings in the 
external surfaces and internal channels that would per-
mit fluid to enter the internal body of the endoscope.9

IV.a. During leak testing, the flexible endoscope con-
trol knobs should be manipulated in all 
directions.

Manipulating the flexible endoscope control 
knobs in all directions exposes the surfaces to 
the maximum extension, thereby revealing 
small perforations, if present.9

IV.b. When using a leak test system requiring water, 
the leak test system should be attached to the 
flexible endoscope, followed by submersion of 
the entire endoscope in water that does not 
contain cleaning agents, to check for the pres-
ence of bubbling.9

Leakage in either the covering or one or more 
of the internal channels can be determined by 
the presence of air bubbles when air pressure is 
applied to the inside of the insertion tube. Dis-
coloration and foam caused by the detergent 
agent may prevent small bubbles from being 
visible.9

IV.b.1. When a leak is detected, the leak testing 
device should remain attached to the flexi-
ble endoscope and under pressure until the 
endoscope is removed from the water.9

Continuous air pressure helps to prevent 
water from entering the internal (ie, work-
ing) portions of the flexible endoscope, 
which may cause more extensive damage to 
the internal parts.15

IV.c. When using a leak test system that does not 
require water, the leak test should be completed 
before submersion in water or cleaning 
solution.9
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Leaks in either the covering or one or more of 

the inside channels can be determined by a 
drop in pressure after inflation or by the inabil-
ity to inflate the inside of the insertion tube.9

Recommendation V

Following leak testing and before high-level disinfection using 
a manual process or an automatic endoscope reprocessor, flex-
ible endoscopes and their accessories should be manually 
cleaned before any remaining organic material dries on the sur-
face or in the channels of the endoscope.16

Immediate cleaning reduces the amount of microbial 
contamination and the formation of biofilms. For the 
high-level disinfectant to be effective, the solution must 
reach all surfaces of the flexible endoscope. If the micro-
bial contamination and biofilm are not removed, the 
surface under the bioburden will not be disinfected.7 

V.a. When manually cleaning flexible endoscopes:
(1) The flexible endoscope should be submerged 

in an enzymatic detergent solution.
(2) The insertion tube of the flexible endo-

scope should be washed using a soft, lint-
free cloth or sponge.17

(3) All internal channels should be flushed 
thoroughly with an enzymatic detergent 
using manufacturer-provided channel 
cleaning adapters.

(4) All endoscope components (eg, shroud, 
valves) should be flushed thoroughly with 
an enzymatic detergent. 

(5) Brushes should be inspected prior to 
insertion to confirm that they are sized 
appropriately to the channel(s), not 
kinked, not missing bristles, and that a 
protective tip is present to prevent damage 
to the channel.17

(6) The brush should be inserted through the 
channel with the entire endoscope sub-
merged to prevent aerosolization. The bris-
tles should be wiped to remove excess 
moisture prior to retracting the brush back 
through the channel.17 All channels should 
be flushed thoroughly and all exterior sur-
faces of the flexible endoscope and acces-
sories rinsed with potable tap water.4

(7) The flexible endoscope should be dried 
using low-pressure forced air through the 
internal channels and the exterior surfaces 
wiped with a soft cloth before placing the 
endoscope in high-level disinfecting solu-
tion or an automatic endoscope reprocessor.

Submersion of the flexible endoscope in 
enzymatic detergent solution helps ensure 
contact between the solution and all sur-
faces of the endoscope and decreases the 
potential for the cleaning solution to 
splash.17 

Washing the exterior of the insertion 
tube with an enzymatic detergent and a soft 
cloth removes organic material remaining 
after precleaning.

Flushing all internal channels with 
detergent solution exposes these surfaces to 
the enzymatic detergent solution. Using the 
manufacturer-provided channel cleaning 
adapters facilitates opening of the ports.

Brushing accessible channels removes 
particulate matter. Using the appropriate 
size brush will maximize the amount of soil 
removed without damaging the inside of the 
channel. Using a brush that is kinked or 
missing bristles or without its protective tip 
may cause damage to the flexible 
endoscope.12,17

The tip of the flexible endoscope and the 
lens may be abraded by vigorous brushing 
and wiping. Brushing and wiping the tip of 
the flexible endoscope removes any debris or 
tissue that might be lodged around the air-
water outlet.17 Thorough flushing of the 
channels and rinsing of the flexible endo-
scope and accessories with potable tap water 
removes residual debris and cleaning agents. 
Potable tap water may be used at this point if 
it does not cause corrosion or tarnishing or 
leave salt deposits on the flexible endoscope 
or its accessories. If corrosion, tarnishing, or 
salt deposits are found on the flexible endo-
scope, the water filtration process should be 
examined.4

Moisture remaining on the surface and 
in the flexible endoscope’s lumens may 
dilute the high-level disinfecting solution, 
potentially reducing its effectiveness.

Recommendation VI

After cleaning, flexible endoscopes and accessories should be 
high-level disinfected or sterilized.8,18

Flexible endoscopes and accessories contact mucous 
membranes and/or nonintact skin during use and 
require a minimum of high-level disinfection. Some 
flexible endoscopes are heat-labile and cannot be 
steam sterilized. Sterilization is only required if the 
flexible endoscope is to be used on a sterile field.11

VI.a. When using a manual process for high-level 
disinfection:
(1) The flexible endoscope and its accessories 

should be manually cleaned, as described 
in Recommendation V, before beginning 
the manual high-level disinfection 
process.

(2) The flexible endoscope and its accessories 
should be completely immersed in the dis-
infecting solution.

(3) All channels should be flushed with disin-
fecting solution after immersion.19
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For the high-level disinfectant to be effec-
tive, the solution must reach all surfaces of 
the item. If the microbial contamination and 
biofilm are not removed, the surface under 
the bioburden will not be disinfected.7,16 
Complete immersion is required to ensure 
complete coverage of all surfaces of the flexi-
ble endoscope.20 Flushing helps to ensure 
that the high-level disinfectant has contact 
with all surfaces, including internal chan-
nels, which is necessary for complete 
disinfection.19,20

VI.b. When using an automatic endoscope reproces-
sor for high-level disinfection: 
(1) Manual cleaning should be accomplished as 

described in Recommendation V.
(2) The flexible endoscope and components 

should be inserted into the automatic 
endoscope reprocessor.

(3) All the flexible endoscope channels 
should be attached to the unit using com-
patible connectors.19

For the high-level disinfectant to be 
effective, the solution must reach all sur-
faces of the flexible endoscope. If the 
microbial contamination and biofilm are 
not removed, the surface under the biobur-
den will not be disinfected.7,16 Failure to use 
approved connectors may result in disin-
fection failure because the disinfectant 
/sterilant may not reach all surfaces of the 
flexible endoscope.  The use of incompati-
ble connectors have lead to the transmis-
sion of infections.7,21

VI.b.1. When the compatible connectors of the auto-
matic endoscope reprocessor cannot be con-
nected to a specific channel (ie, the wire ele-
vator channel of a duodenoscope), the steps 
for manual high-level disinfection should be 
followed for this channel or for the entire 
flexible endoscope.7,22

Manual high-level disinfection is the 
only method by which the high-level disin-
fectant will reach the entire inner surface of 
the channel.3,7,21,22

Recommendation VII

After high-level disinfection, flexible endoscopes should be 
rinsed and the internal channels flushed with water (eg, sterile 
water, filtered or unfiltered tap water) followed by a 70% to 
90% ethyl or isopropyl alcohol rinse and flush, unless contrain-
dicated by the manufacturer’s written instructions.4,19

The water rinse and flush removes the residual disin-
fecting solution. Use of filtered tap water or sterile 
water reduces the potential for recontamination by 
waterborne microorganisms. Filtered tap water is cre-
ated at the point of use, using a filter with 0.2 or 0.1 
micron pores.4,7,19 Rinsing with alcohol assists with 
removing the water because the alcohol binds with the 

water remaining in the channel, facilitating the drying 
process and killing any microorganisms contained in 
the water.7,19,23

VII.a. After rinsing with 70% to 90% ethyl or isopro-
pyl alcohol, the channels should be dried using 
low pressure forced air.

Using forced air assists with removal of mois-
ture remaining in the channels. Dry air channels 
do not support microbial growth.7

Recommendation VIII

Flexible endoscopes, accessories, and associated equipment 
should be inspected for integrity, function, and cleanliness:

• before use,
• during the procedure,
• after the procedure,
• immediately after decontamination, and
• before disinfection or sterilization.24

Visual inspection helps to identify structural damage, 
when and where the damage occurred, what caused 
the damage, and how to prevent further damage. Loss 
of function and gross soil that may affect further pro-
cessing and patient outcomes can also be identified 
during visual inspection.16

VIII.a. Damaged flexible endoscopes and accessories 
should be removed from use, and the manufac-
turer should be consulted for directions regard-
ing actions to be taken prior to shipping for 
repair, such as reprocessing or not reprocessing 
the damaged flexible endoscope.

Immediate removal from use will prevent fur-
ther damage to the internal mechanisms of the 
flexible endoscope that may be caused by water 
entering the mechanism and will prevent the 
damaged endoscope from being inadvertently 
used. The manufacturer will determine the cor-
rect method of shipping and whether the endo-
scope should be cleaned before shipping based 
on the nature of the damage.9

VIII.a.1. Unless otherwise specified in the manufac-
turer’s instructions, a damaged flexible 
endoscope should not be submerged.9

Submersion may lead to additional dam-
age related to water entering the interior of 
the flexible endoscope.9

VIII.a.2. Before shipping a contaminated flexible 
endoscope or its accessories, the item must 
be packaged in impervious material in com-
pliance with Department of Transportation 
shipping regulations.14

Flexible endoscopes and accessories 
returned to the manufacturer for repair are 
considered a biohazard and precautions 
must be taken to protect anyone who may 
come in contact with the device.14

VIII.a.3. Flexible endoscopes and accessories 
returned to the manufacturer for repair 
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must be labeled with a biohazardous label 
visible during shipping.

Contaminated flexible endoscopes and 
accessories returned to the manufacturer for 
repair are considered a biohazard. The bio-
hazard label will act as a warning of poten-
tially infectious material for anyone who 
handles the package.14

Recommendation IX

Flexible endoscopes should be stored in a manner that protects 
the device from damage and minimizes microbial 
contamination.

IX.a. Flexible endoscopes should be stored
in a closed cabinet with
• venting that allows air circulation around 

the flexible endoscopes,
• internal surfaces composed of cleanable 

materials,
• adequate height to allow flexible endo-

scopes to hang without touching the bot-
tom of the cabinet, and

• sufficient space for storage of multiple 
endoscopes without touching;

hanging in a secure vertical position;
with all removable endoscope components 
(eg, valve mechanisms, biopsy valve covers, 
irrigation tubes) detached;
with all accessories removed; and
with scope protectors applied if the protector 
does not interfere with the flexible endoscope 
hanging straight or restrict the air movement 
around channel openings.25-28

When flexible endoscopes are hung in the 
vertical position, coiling or kinking is pre-
vented, allowing any remaining moisture to 
drain out of the endoscope and decreasing the 
potential development of an environment con-
ducive to microbial growth in the endoscope. 
Proper storage facilitates drying and decreases 
potential for contamination. Opening all valves 
and removing all accessories facilitates drying. 
The scope protector may create an environment 
favorable for microbial growth if the flexible 
endoscope is not dry and cannot hang 
straight.28-30

IX.a.1. Flexible endoscopes should not be stored in 
the original shipment cases.

The cases are difficult to clean, may be 
contaminated, and are designed for ship-
ping only.

IX.b. Flexible endoscopes should be reprocessed 
before use if unused for more than five 
days.25-27,31

In research studies, flexible endoscopes 
cleaned and processed as recommended and 
stored by hanging in closed cabinets have been 
shown to grow organisms after five days of no 
use. In a prospective observational study, flexible 

endoscopes in active service during the three-
week study period were microbiologically sam-
pled prior to reprocessing before the first case of 
the day. The contamination rate was 15.5%, with 
a pathogenic contamination rate of 0.5%. Mean 
shelf life (ie, time between the last reprocessing 
one day and reprocessing before the first case on 
the following day) was 37.62 hours (standard 
deviation [SD] 36.47). Median shelf life was 18.8 
hours (range 5.27 to 165.35 hours). The most fre-
quently identified organism was coagulase-nega-
tive Staphylococcus, an environmental non-
pathogenic organism.31

One study evaluated the contamination of 
high-level disinfection of upper endoscopes, 
duodenoscopes, and colonoscopes endoscopes 
stored in a dust-proof cabinet for five days. 
After completion of the endoscopic procedure, 
the endoscopes were subjected to an initial 
decontamination, followed by manual cleaning 
with the endoscope immersed in detergent. The 
endoscopes then were placed in an automatic 
reprocessor that provides high-level disinfec-
tion. They then were stored by hanging in a 
dust-proof cabinet. Bacteriologic samples were 
obtained from the surface of the endoscopes, the 
openings for the piston valves, and the acces-
sory channels daily for five days and by flush-
through (combined with brushing) from the 
accessory channels after five days of storage. 
Samples were cultured for all types of aerobic 
and anaerobic bacteria, including bacterial 
spores, and for Candida species. For all assays, 
all endoscopes were bacteria-free immediately 
after high-level disinfection. Only four assays 
(of 135) were positive (for skin bacteria cultured 
from endoscope surfaces) during the subsequent 
five-day assessment. All flush-through samples 
were sterile. The study concluded that when 
endoscope reprocessing guidelines are strictly 
observed and endoscopes are stored in appro-
priate cabinets for up to five days, reprocessing 
before use may not be necessary.25

In a multiphase study, four endoscopic retro-
grade cholangiopancreatography (ERCP) scopes 
and three colonoscopes were evaluated. In 
phase 1, endoscopes were assayed after initial 
high-level disinfection and daily for a period of 
two weeks. In phase 2, this procedure was 
repeated to confirm phase 1 results. In phase 3, 
endoscopes were assayed after high-level disin-
fection and again following a seven-day storage 
period. In phase 1, 6 of 70 (8.6%) assays were 
positive. This involved two colonoscopes and 
two ERCP scopes out of the seven total scopes 
(57%) and was limited to the first five days of 
the study. No cultures were positive in phase 2. 
In phase 3, one endoscope had a positive cul-
ture. Positive cultures grew only Staphylococcus 
epidermidis, a low-virulence skin organism.27

One study conducted in the clinical environ-
ment to determine shelf life for flexible  
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colonoscopes, which were processed using per-
acetic acid, suggests that colonoscopes with all 
channels thoroughly reprocessed and dried may 
be stored for up to one week before needing to 
be reprocessed. This study was limited by the 
small sample size, completion at a single site 
with a single processing method, and artificial 
contamination of a single colonoscope without 
a control measure to measure the level of con-
tamination following inoculation.26

IX.c. Flexible endoscopes should be reprocessed 
before use if evidence of improper drying exists 
(eg, evidence of discoloration, wet spots, or 
stains, or soil in the storage cabinet) when the 
scope is removed from storage.25-27,31

Evidence of improper drying may include 
wet spots or stains on the bottom of the cabinet 
where the flexible endoscopes have been hang-
ing. Improper drying creates an environment 
conducive to growth of microorganisms.31

IX.d. Storage cabinets should be cleaned and disin-
fected with an Environmental Protection 
Agency (EPA)-registered disinfectant when visi-
bly soiled and on a weekly or monthly 
schedule.32

Cleaning and disinfecting storage cabinets 
periodically will decrease dust and soil 
buildup.32

Recommendation X

Flexible endoscope accessories (eg, water bottle, cap, water 
tubing, biopsy forceps, cytology brushes, cleaning brushes) 
should be decontaminated after use and inspected for damage.

Flexible endoscope accessories have been found to be 
a source of contamination.30,33

X.a. Endoscopic accessories (eg, biopsy forceps, 
cytology brushes) that enter sterile tissue or the 
vascular system should be cleaned and steril-
ized between use as described in the AORN 
“Recommended practices for cleaning and care 
of surgical instruments and powered equip-
ment” and the AORN “Recommended practices 
for sterilization in the perioperative practice 
setting.”1

These devices enter sterile tissue and, if con-
taminated, increase the risk of patient 
infection.11

X.b.1. All surfaces of accessories should be 
brushed using brushes of the appropriate 
size and style.

Brushing all surfaces of accessories, 
some of which may be irregular, assists with 
removing all organic debris.17

X.b.2. Insulated electrosurgical instruments 
should be handled as described in the 
AORN “Recommended practices for clean-
ing and care of surgical instruments and 

powered equipment” and the AORN “Rec-
ommended practices for electrosurgery.”1,34

X.b.3. Reusable cleaning brushes should be thor-
oughly cleaned using an ultrasonic cleaner, 
inspected for integrity, and sterilized or 
high-level disinfected after each use.17

Damaged reusable brushes can cause per-
forations in any flexible endoscope surface. 
Reusable brushes may be a cause for cross-
contamination. Ultrasonic cleaning of reus-
able endoscopic accessories removes soil 
and organic material from hard to clean 
places. Disposable cleaning brushes are 
available commercially and may be safer, 
more efficient, and more economic to use.17

Recommendation XI

Flexible endoscopes should be decontaminated in an area 
physically separated from locations where clean items are han-
dled and patient care activities are performed.35

Physical separation of decontamination areas from 
areas where clean items are handled minimizes the 
risk of cross-contamination. Cross-contamination can 
result when soiled items are placed in close proximity 
to clean items or placed on surfaces upon which clean 
items are later placed. Aerosols created during clean-
ing can also cause cross-contamination.7

XI.a. The decontamination area should be physically 
separated from clean patient care areas and 
include a door.35 This area should contain, but 
not be limited to,

sinks to manually clean flexible endoscopes,
hand-washing facilities,14

eyewash station,36

automated equipment consistent with the types 
of flexible endoscopes to be decontaminated,
adapters and accessories to connect the flexi-
ble endoscopes with cleaning equipment and 
utilities, 
leak testing equipment,
low-pressure air,
closed storage facilities, and 
proper ventilation.
The design of the decontamination area facil-

itates the safe and effective decontamination of 
flexible endoscopes and accessories. Appropri-
ate equipment and utilities facilitate desired 
infection control practices. Keeping the door 
closed supports the functioning of the building 
ventilation system which is designed to vent 
potentially contaminated room air out of the 
building, minimizing contamination of adjacent 
areas.

Sinks are required to manually clean or 
remove gross bioburden from flexible endo-
scopes before high-level disinfection via manual 
or automatic endoscope reprocessor methods.

Hand washing facilities are required to 
decontaminate hands after removal of PPE.14
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An eyewash station is required to flush eyes 

when cleaning and disinfecting chemicals are 
accidentally splashed into the health care work-
er’s face.37

Automated cleaning and decontamination of 
flexible endoscopes and accessories provides a 
high level of cleaning that is difficult to consis-
tently replicate using manual methods.

Compressed air is needed to dry lumens after 
cleaning.7

Closed storage facilities help to prevent con-
tamination of stored supplies.1

Adequate ventilation is required to protect 
personnel from the high-level disinfecting 
fumes.35 

XI.b. The decontamination area should be supplied at 
a minimum with

enzymatic detergent, 
soft-bristle brushes,
cleaning cloths,
alcohol, and
personal protective equipment (PPE).
Enzymatic cleaner is used for manual and 

automated cleaning of flexible endoscopes. Soft-
bristle brushes, designed for flexible endoscope 
cleaning, can effectively clean scopes and acces-
sories without damaging surfaces. Cleaning 
cloths are used for external surfaces. Alcohol is 
used to irrigate after the final rinse to assist with 
drying. When cleaning flexible endoscopes with 
water, it can be reasonably anticipated that 
there is a potential for exposure to chemicals 
and bloodborne pathogens.14

XI.c. Flexible endoscopes and accessories should not 
be decontaminated in scrub or hand sinks.

Cleaning soiled instruments in a scrub or 
hand sink can contaminate the sink and faucet, 
which also may be used for clean activities (eg, 
hand washing, surgical hand antisepsis).

Recommendation XII

Personnel handling contaminated endoscopic equipment must 
wear appropriate PPE.14

Personal protective equipment (PPE) helps to protect 
the employee from exposure to bloodborne pathogens 
and other potentially infectious materials.

XII.a. Personal protective equipment consistent with 
the anticipated exposure must be worn.14,37 The 
appropriate PPE for these types of exposures 
include, but is not limited to, 

a fluid-resistant gown,
disposable chemical resistant glove,
a mask, and
face protection.
Splashes, splatters, and skin contact can be 

reasonably anticipated when handling contami-
nated flexible endoscopes. Glutar aldehyde may 
be absorbed through neoprene and PVC gloves; 

use gloves made of butyl rubber, nitrile, and 
Viton®. Latex surgical exam or polyethylene 
gloves may be used for short-term, or incidental 
contact only.8,38

XII.a.1. Hands must be washed after removing 
PPE.14

Perforations can occur in gloves, and 
hands can become contaminated when 
removing PPE.14

XII.a.2. Reusable protective attire must be decon-
taminated and the integrity of the attire con-
firmed between uses.14

Reusable gloves, gowns, aprons, and face 
shields become contaminated and their 
integrity can be compromised during use. 
Decontamination and confirmation of integ-
rity helps to protect the wearer from 
exposure.37

Recommendation XIII

Personnel should demonstrate competency in the use, care, and 
processing of flexible endoscopes and related equipment peri-
odically and before new endoscopic equipment and/or acces-
sories are introduced into the practice setting.11

Ongoing competency validation and education of per-
sonnel facilitates the development of knowledge, 
skills, and attitudes that affect patient and health care 
worker safety.

XIII.a. Personnel working with flexible endoscopes 
and accessories should demonstrate compe-
tency commensurate with their responsibilities, 
including but not limited to,

cleaning/decontamination methods;
preparation of flexible endoscopes and 
related accessories for sterilization/high-
level disinfection;
selection of cleaning agents and methods;
proper use of cleaning agents, including an 
under standing of specific applica tions, appro-
priate dilution, and special pre cautions;
decontamination of specialized flexible endo-
scopes and related accessories used within 
the practice setting;
personal protection required during instru-
ment processing; 
exposure risk associated with chemical 
cleaning agents; and
location of material safety data sheets.11,37

Workers have the right to know the  hazards 
that exist in the workplace.37 An understanding 
of procedures involved in cleaning each type of 
flexible endoscope is necessary to provide the 
foundation for compliance with procedures. 
Failure to  follow decontamination practices has 
been shown to be the leading cause of flexible 
endoscope contamination.10 Knowing the loca-
tion of the material safety data sheets assists in 
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obtaining information in the event of an 
emergency.

XIII.a.1. Education programs should be specific to 
the type and design of flexible endoscopes 
used and the procedures performed in the 
facility.11

XIII.a.2. Orientation and ongoing education activi-
ties for personnel should include an intro-
duction to and/or review of policies and 
procedures to be applied in the practice 
setting.

XIII.b. Personnel should receive education before new 
flexible endoscopes, accessories, cleaning 
agents, cleaning methods, and procedures are 
introduced.

XIII.c. Designated administrative personnel should 
validate the competencies of personnel partici-
pating in decontamination of flexible endo-
scopes and accessories. The validation of com-
petencies should include all types of flexible 
endoscopes and accessories the individual is 
authorized to reprocess.

Validation of competencies provides an indi-
cation that personnel are able to appropriately 
perform inspection, decontamination, cleaning, 
and sterilization or high-level disinfection 
procedures.

Recommendation XIV

Cleaning and processing of flexible endoscopes, accessories, 
and related equipment should be documented to enable the 
identification of trends and demonstrate compliance with regu-
latory and accrediting agency requirements.

Documentation provides a source of data to review 
processes and evaluate corrective actions.

XIV.a. Records of flexible endoscope cleaning and pro-
cessing should include, but not be limited to,

date,
time,
flexible endoscope identification,
method of cleaning,
number or identifier of automatic endoscope 
reprocessor,
name of person performing the cleaning,
dilution testing results on high-level disinfec-
tants if used multiple times,
routine and unscheduled maintenance or 
repairs, and
disposition of defective equipment.
Most high-level disinfection and sterilization 

failures result from inadequate cleaning. Some 
automatic endoscope reprocessors have digital 
readouts or printers that facilitate recordkeep-
ing. Records of testing of the dilution of the 
high-level disinfectant provide a source of evi-
dence for review when investigating clinical 
issues.7

XIV.b. High-level disinfection and sterilization records 
should be maintained for a time period specified 
by the health care organization and in compli-
ance with local, state, and federal regulations.

Recommendation XV

Policies and procedures for cleaning and processing flexible 
endoscopes, accessories, and related equipment should be 
developed, reviewed regularly, revised as necessary, and read-
ily available in the practice setting. 

Policies and procedures serve as operational guide-
lines to develop/reinforce knowledge, skills, and atti-
tudes and establish authority, responsibility, and 
accountability within the organization. Policies and 
procedures also assist in the development of patient 
safety guidelines and quality assessment and improve-
ment activities.

XV.a. Policies and procedures should establish 
authority, responsibility, and accountability for 
flexible endoscope care, cleaning, and process-
ing; should be developed by a multidisciplinary 
team; and should be based on current literature 
and manufacturer’s written instructions.

Multidisciplinary team participation in pol-
icy and procedure development and review pro-
vides varied input and improves compliance. 
Involving surgeons, infection preventionists, 
and health care workers in review of policies 
educates them on the requirements of flexible 
endoscope reprocessing and facilitates safe 
patient care.

XV.b. Policies should include, but not be limited to,
review of manufacturers’ written instructions 
before purchase,
cleaning of flexible endoscopes and accesso-
ries before initial use,
precautions to be taken when handling con-
taminated items,
precautions to be taken when handling chem-
ical agents,
frequency and method of evaluation of 
mechanical washers,
frequency and method of evaluation of man-
ual cleaning,
frequency of checking insulated electrosur-
gery instruments for leakage current,
documentation of cleaning,
initial education and annual competency,
maintenance of material safety data sheets,
reporting exposures to bloodborne patho-
gens, and
reporting adverse events.

XV.c. A procedure should be developed in the event 
of a potential disinfection or sterilization failure 
and should include, but not be limited to,

assessment to confirm failure;
assessment of patient risk;
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removal of all improperly disinfected 
equipment;
removal of defective cleaning equipment 
from use;
notification of departments and physicians 
involved;
root cause analysis;
corrective action plan;
identification of potentially involved 
patients;
d e t e r m i n a t i o n  i f  p a t i e n t s  r e q u i r e 
notification;
identification of regulatory, accrediting, and 
governing agencies requiring notification;
notification of all medical device manufactur-
ers potentially related to the disinfection or 
sterilization failure; and
development of  an act ion plan for  
disinfection/sterilization failure prevention.11

A procedure provides an outline of the steps 
to follow after a potential disinfection or steril-
ization failure has occurred. 

Recommendation XVI

The health care organization’s quality management program 
should evaluate the cleaning and processing of flexible endo-
scopes and accessories.

Evaluation of cleaning and processing of flexible endo-
scopes and accessories improves patient safety.

XVI.a. A quality management program should be 
in place to test mechanical and manual 
cleaning processes when new types of flexi-
ble endoscopes and accessories are pur-
chased and at intervals determined by the 
health care organization.39

Testing of mechanical cleaners assures 
proper functioning to the equipment because 
malfunctioning automatic endoscope reproces-
sors have been shown to cause contamination 
of flexible endoscopes.10 Periodic testing of 
cleaning methods provides an opportunity to 
evaluate the performance of personnel and 
equipment. Manual cleaning is a learned skill 
and subject to human error.23,39 New instruments 
can pose unique challenges when cleaning.

XVI.a.1. Automatic endoscope reprocessors should 
be tested for proper functioning before ini-
tial use, annually during service, and after 
major repair.40

Testing automatic endoscope reproces-
sors on a regular basis verifies that the 
equipment is functioning properly or iden-
tifies an opportunity for corrective action. 
Washer testing products (eg, protein indica-
tors) are commercially available to assist 
with this evaluation.39

XVI.a.2. Adverse events and near misses related to 
flexible endoscope and accessory cleaning 
should be reported in the health care orga-
nization’s adverse event reporting system 
and reviewed for potential opportunities for 
improvement.

Reporting mechanisms assist in the dis-
covery of opportunities for improvement 
and prevention of repeat adverse events.

XVI.b. Water quality should be tested periodically 
for bacterial contamination and purity (eg, 
hardness, mineral content, pH).4

Contaminated water has been shown to 
cause contamination of flexible endoscopes 
after the decontamination process has been 
completed.4,10

XVI.c. Perioperative nurses should collaborate 
with infection preventionists to monitor 
and validate flexible endoscope cleaning, 
disinfection, and storage processes. 

XVI.d. A program should be developed to monitor 
appropriate storage conditions, including 
but not limited to,
• length of storage time, and
• lack of evidence of the presence of mois-

ture in or on the flexible endoscope after 
hanging.
Improper storage conditions may cause 

bacterial growth.

XVI.d.1. The length of storage time after high-level 
disinfection and before next use should be 
measured and monitored using a system to 
determine the date for removal of the flexi-
ble endoscope from use for reprocessing (eg, 
expiration date label on endoscope, log of 
serial numbers and the date of processing).

Recording the date the flexible endo-
scope was last processed will reduce the 
risk of a flexible endoscope being used more 
than five days after processing.

Glossary

Automated endoscope reprocessor: A unit for 
mechanical cleaning, disinfecting, and rinsing of flexi-
ble endoscopes.

Bioburden: The degree of microbial load; the number 
of viable organisms contaminating an object.

Biofilms: “A thin coating containing biologically 
active organisms, that have the ability to grow in water, 
water solutions, or in vivo, which coat the surface of 
structures (eg, teeth, inner surfaces of catheters, tubes, 
implanted or indwelling devices, instruments, other 
medical devices). Biofilms contain viable and nonviable 
microorganisms that adhere to surfaces and become 
trapped within a matrix of organic matter (eg, proteins, 
glycoproteins, carbohydrates), which prevents antimi-
crobial agents from reaching the cells.” (Source: Favero 
MS, Bond WW. Chemical disinfection of medical and 
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surgical materials. In: Disinfection, Sterilization, and 
Preservation. 5th ed. Block SS, ed. Philadelphia, PA:  
Lippincott Williams & Wilkins; 2001:910-911.)

Chemical disinfectant/germicide: A generic term for a 
government-registered agent that destroys microorgan-
isms. Germicides are classified as sporicides, general dis-
infectants, sanitizers, and others.

Cleaning: A process using friction, detergent, and 
water to remove organic debris; the process by which 
any type of soil, including organic debris, is removed. 
Cleaning removes rather than kills microorganisms.

Contaminated: The presence of potentially infec-
tious, pathogenic organisms (eg, blood, other poten-
tially infectious material) on or in animate or inani-
mate objects.

Critical item: An item that has contact with the vas-
cular system or enters sterile tissue, or body cavities 
and thus poses the highest risk of transmission of 
infection.

Decontamination: A process that removes contami-
nating infectious agents and renders reusable medical 
products safe for handling.

Disinfection: A process that kills most forms of 
micro  organisms on inanimate surfaces. Disinfection 
destroys pathogenic organisms (excluding  bacterial 
spores) or their toxins or vectors by direct exposure to 
chemical or physical means.

Electrosurgical accessories: Electrosurgical accesso-
ries are defined as the active electrode with tip(s), dis-
persive electrode, adapters, and connectors to attach 
these devices to the generator.

Enzymatic cleaner: A cleaner that uses enzymes to 
remove protein from surgical instruments.

High-level disinfection: A process that kills all micro-
organisms with the exception of high  numbers of bacte-
rial spores and prions. High-level disinfectants have the 
capability to inactivate the hepatitis B and C viruses, 
HIV, and Mycobacterium tuberculosis, but do not inacti-
vate the virus-like prion that causes Creutzfeld-Jakob dis-
ease.  Government-registered high-level disinfection 
agents kill vegetative bacteria, tubercle bacilli, some 
spores and fungi, and lipid and nonlipid viruses, given 
appropriate concentration, submersion, and contact 
time.

Minimum effective concentration: The minimum 
concentration of a liquid chemical germicide that 
achieves the claimed microbicidal activity as deter-
mined by dose-response testing.

Personal protective equipment (PPE): Specialized 
equipment or clothing for eyes, face, head, body, and 
extremities; protective clothing; respiratory devices; 
and protective shields and barriers designed to protect 
the worker from injury or exposure to a patient’s blood, 
tissue, or body fluids. Used by health care workers and 
others whenever necessary to protect themselves from 
the hazards of processes or environments, chemical 
hazards, or mechanical irritants encountered in a man-
ner capable of causing injury or impairment in the 

function of any part of the body through absorption, 
inhalation, or physical contact.

Potable water: Water that is of sufficient quality to 
be considered appropriate for drinking.

Semicritical item: An item that comes in contact with 
mucous membranes or with skin that is not intact.

Sterile: The absence of all living microorganisms.
Sterilization: Processes by which all microbial life, 

including pathogenic and nonpathogenic microorgan-
isms, and spores, are killed.

Tap water: High-quality potable water that meets fed-
eral clean water standards at the point of use.
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