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Introduction

More than 30 years ago, Earle H. Spaulding categorized
instruments for patient care as critical, semicritical, and
noncritical, according to the degree of infection risk involved
with the use of these items.1 Critical items should be
purchased sterile or be sterilized before patient use. Exam-
ples of critical category devices include surgical instruments,
cardiac and urinary catheters, implants, and ultrasound
probes used in sterile body cavities. Endoscopic accessories
(EAs) are also considered critical devices, as they may break
mucus membranes or may be directly introduced into nor-
mally sterile areas of the body or bloodstream.2 EAs must be
sterile at the point of use.

Most EAs are nowmarketed as single-use devices (SUDs).
Reuse of any SUD involves regulatory, ethical, medical, legal,
and economic issues.3 There are two potential risks associ-
ated with the reuse of SUDs: an increased risk of infection
and inadequate device performance after reprocessing. The

public and press have expressed increasing concern regard-
ing the risk of infection and injury when reusing medical
devices intended for single use. The downsides of exclusive
use of SUDs in endoscopy are the increase in biowaste
generated and the increased procedural costs.

What Are the Challenges with Reprocessing
of Endoscopic Accessories?

Surgical instruments used in gynecological, general surgical,
orthopaedic, and ear–nose–throat operations usually have
contamination with relatively low bioburden after patient
use.4,5 Nyström reported that 91% of surgical instruments
were contaminated with <103 organisms after patient use.6

There are no data on the bioburden and microbial contami-
nation levels on EAs after patient use. Unlike most surgical
instruments, EAs have complex internal structures, with
narrow lumens and thin joints and crevices, and are difficult
to disassemble. Hence, EAs present unique challenges in
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Abstract Endoscopic accessories are critical devices that breach sterile body sites. They have
unique reprocessing difficulties compared with other medical and surgical devices
because of their complex structure, narrow lumens, thermolabile construction materi-
als, and application through a semicritical endoscopic device. In addition, there is the
possibility of functional derangement of endoscopic accessories with reprocessing,
and most are now marketed as single-use devices. While reprocessing of endoscopes
has been the subject of numerous societal guidelines, the issue of reprocessing
endoscopic accessories and ancillary detachable devices used with the endoscope is
seldom addressed.We summarize the existing data on the cleaning and reprocessing of
endoscopic accessories.
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their reprocessing. We will discuss the reprocessing steps of
EAs later in this review.

A practical problemwith implementing reprocessing poli-
cies based on the Spaulding scheme is the use of EAs catego-
rized as critical devices in conjunction with endoscopes that
are categorized as semicritical devices.7,8 This situation is
different from surgical instruments, which are usually used
in sterile operating fields. For example, is sterility of a biopsy
forceps maintained after passage through the contaminated
accessory channel of an endoscope? Can lesser standards such
as disinfection be implemented for EAs? EAs are often passed
into or throughheavily contaminatedbodycavities such as the
oral cavity or the colon. Endoscopy guidelines should consider
EAs as a unit with the endoscope, alongwith the implemented
endoscopic procedure.

Which Endoscopic Accessories Are
Reusable?

Thebasic prerequisites for anymedical device or accessory to
be reusable include the following:

• The ability to disassemble (and reassemble) the device
without impairing its functionality.

• The lumens of the device must be flushable, i.e., open at
both ends.

• The device components must be tolerant to the steriliza-
tion processes.

Only a few EAs from Olympus India are marketed as
reusable devices in this country. These include a reusable
snare and snare handle, reusable clip applicator, handle of
mechanical lithotriptor, hot biopsy forceps, a model of reus-
able forceps, and rat-tooth and alligator-jaw grasping forceps.

Which Endoscopic Accessories Are Single-
Use Devices?

Most EAs in the Indian and international market are SUDs.
Cook Medical and Boston Scientific, India, only market

single-use endoscope devices in India. Examples of single-
use EAs include all guidewires, sphincterotomes, stone ex-
traction baskets (including mechanical lithotripsy baskets),
stone extraction balloons, dilatation balloons, tapered dila-
tation bougies, hemostatic forceps (e.g., Coagrasper; Olym-
pus Co. Ltd., Tokyo, Japan), and endoscopic ultrasound (EUS)
balloons. Most electrosurgery devices such as needle knives,
cystotomes, sphincterotomes, bipolar probes, and argon
plasma coagulation probes are also SUDs.

SUDs are instruments designed for one-time use, on one
patient, and during a single procedure. This implies that
single-use EAs cannot be reused during a repeat procedure
even on the same patient. Single-use EAs cannot be ade-
quately reprocessed, as their lumens are usually closed at one
end, allowing microorganisms and debris to enter during
endoscopy but complicating the cleaning and sterilization
processes intended to extract these materials.

Cost of Endoscopic Accessories and
Discrepancy with Reimbursement

The procedure costs significantly increase with the exclusive
use of SUDs. This is of particular importance in India where
most patients are self-payers, and insurance reimburse-
ments are capped. Even the governmental agencies do not
acknowledge the market cost of basic accessories when
deciding procedural reimbursements. Some examples of
such economic ambiguities are displayed in ►Table 1.

The dual problems of nonavailability of reusable EAs
combined with high costs of single-use accessories that are
noncommensurate with the procedural reimbursements
perpetuate the ignominious practice of reuse of SUDs, often
without patient disclosure. There are sparse objective data
about real-world accessory reprocessing practices in the
Asia-Pacific. In a survey reported in 2000, over 95% of
respondents reused disposable accessories after what they
considered as adequate “sterilization.” Only one-quarter
used autoclaving or ethylene oxide (ETO) sterilization, and
43% relied on glutaraldehyde.9 The situation has not changed

Table 1 Examples of some common endoscopic procedures with the approximate cost of required single-use devices, and the
sanctioned reimbursements for the same

Procedure examples Accessories required Estimated
approximate
cost of SUDs
accessoriesa

CGHS-approved rates
for Delhi/NCRa,b

1 Endoscopic biopsy Biopsy forceps 1,500 397

2 Endoscopic dilatation with SGD SGD� 3 60,000 1,984

3 Polypectomy Snare 2,000 –

4 ERCP with stone extraction Sphincterotomeþhybrid
wireþballoon

26,000 2,777

5 Mechanical lithotripsy Sphincterotomeþhybrid
wireþ lithotriptor basketþballoon

49,000 9,200

Abbreviations: CGHS, Central Government Health Scheme (of India); ERCP, endoscopic retrograde cholangiopancreatography; NCR, national capital
region; SGD, Savary-Gilliard dilator; SUD, single-use devices.
aAll costs are in Indian rupees.
bRates are for NABH (National Accreditation Board for Hospitals and Healthcare Providers)-accredited hospitals.
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over the last two decades. In a recent online survey con-
ducted by the authors (unpublished data), 100% of respon-
dents from India accepted reusing single-use EAs; majority
did not inform the patients.

Legal Liabilities and Societal Guidelines

There are no comprehensive guidelines from major endos-
copy or gastroenterology societies on the reuse of single-use
EAs and the reprocessing of reusable EAs. In a guidance
document issued in 2000, the Food and Drug Administration
(FDA) stated that hospitals or third-party reprocessors will
be considered as “manufacturers” and regulated in the same
manner. A reused SUD will have to comply with the same
regulatory requirements of the device as when it was
originally manufactured.10

In a 2016 document11 dealing with decontamination and
reprocessing of medical devices, theWorld Health Organiza-
tion (WHO) recommended the following:

• Organizations must have written policies on SUDs.
• Critical and semicritical medical devices labeled as single

use should not be reprocessed unless a licensed reproc-
essor does the reprocessing.

• Devices with small lumens such as catheters, drains, and
fine cannulas should not be reprocessed and reused.

• Reprocessing may alter device characteristics, and perfor-
mance may be compromised.

These WHO guidelines practically forbid the reuse of any
SUD during endoscopic procedures and highlight the need
for an organizational policy to be in place instead of individ-
ual user discretion.

Joint Commission International (JCI) Accreditation Stand-
ards document 2017 (6th edition)12 includes specific
requirements when SUDs are reused:

• If SUDs are reused in the hospital, a hospital policy must
be created that guides such reuse.

• The hospital must identify which SUD it will allow to be
reused.

• There should be a process for determining when a SUD is
no longer safe or suitable for reuse.

• Hospitals should have and follow a clear protocol for
cleaning, disinfecting, and sterilizing each SUD; ideally,
the protocol should be device-specific.

• There should be a protocol to identify patients on whom
reusable medical devices were used, for tracking.

• When national laws or regulations exist, the hospital
policy must be consistent with these, as well as profes-
sional standards.

JCI recently issued an updated document in 2021 (7th
edition), which continues to endorse the above-men-
tioned recommendations. The JCI guidelines maintain
that the hospital should identify and implement a process
for managing the reuse of SUDs, consistent with regional
and local laws and regulations. It also requires that the
hospital should implement a process for managing ex-
pired supplies. The JCI guidelines are pragmatic and are
the only reference for the endoscopist who acknowledges
that in third-world countries SUDs may be reprocessed
and reused.

Steps for Reprocessing Reusable Endoscopic
Accessories

The steps detailed in this section deal with reprocessing EAs
that are labeled as reusable. It should be noted that single-
use accessories cannot be adequately cleaned and sterilized
(►Fig. 1).

Fig. 1 Steps for reprocessing reusable endoscopic accessories: (a) manual cleaning and immersion in detergent; (b) ultrasonic cleaning;
(c) rinsing and flushing with water; (d) lubrication; and (e) sterilization (autoclaving or ethylene oxide sterilization).
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Step 1: Cleaning and Immersion in Detergent
After an EA has been used, it should be mechanically cleaned
as soon as possible to prevent drying of debris. Precleaning of
the EA in the procedure room or at the point of use may be
needed for items that are heavily soiled with feces, sputum,
blood, or other biomaterials. Once organic and inorganic
debris has dried inside the device, it will be very difficult
clean mechanically. Retained debris leads to formation of
biofilms inside the device; bacteria within biofilms are up to
1,000 times more resistant to antimicrobials than are the
same bacteria in suspension.13 In an experimental study, it
was found that if reprocessing of sphincterotomes was
delayed for more than 24hours, flushing-cleaning was no
longer effective, and ETO sterilization failure was detected
when devices were held for 7 days.14 Meticulous cleaning is
essential before high-level disinfection (HLD) or sterilization,
because inorganic and organic residues interfere with the
effectiveness of these processes.15,16

The steps for manual cleaning of EAs are as follows:

• Immerse in neutral, low-foaming detergent immediately
after use.

• Dismantle as far as possible.
• Clean all surfaces using disposable cloth/sponge/brushes.
• Immersion time: 5 to 30minutes.
• Flush any port with 10-mL detergent.

Step 2: Ultrasonic Cleaning
Manual cleaning of complex and spiral-based structures of
many endoscopic devicesmay be inadequate. Ultrasonic (US)
cleaning removes soil by cavitation and implosion (the rapid
formation and collapse of bubbles), which occurs in the
immersing solution, removing debris from corners and
crevices of the EAs that may be inaccessible to manual
cleaning. US cleaning is considered an essential prerequisite
if an EA is to be sterilized by autoclaving, as the high
temperature reached during processingwill cause any debris
remaining on or inside the device to be solidified and fixed.

Some washer-disinfectors for flexible endoscopes offer
special reprocessing programs for heat-stable accessories.

The EAs are immersed in detergent in the tray of the US
cleaner. The usual cleaning cycle duration for US cleaning is
around 30minutes. The tray of the US cleaner should not be
overloaded, to avoid US “shadows” or dead space. US cleaning
devices offer a frequency range of over 30 kHz (38–47kHz)
and a maximum operating temperature of 40°C.

Step 3: Rinsing
After removal from the US cleaner tray, the EAs are thor-
oughly rinsed and flush with clean water to remove any
residual detergent.

Step 4: Lubrication
Mineral oil lubricants that are nonsticky, nontoxic, silicone-
free, and water soluble are commercially available. These
lubricants can withstand the high temperatures of autoclav-
ing without becoming gummy. These rinse lubricants for EAs
should be anticorrosive and steam and ETO permeable.

The steps of lubrication of accessorieswithmovable joints
are as follows:

• Insert insertion portion in lubricant for few seconds.
• Inject lubricant via the flushing port.
• Then inject air to flush excess.
• Wipe and air dry.

Step 5: Sterilization or High-Level Disinfection
Sterilization of endoscopic devices can be achieved by
autoclaving or gas sterilization by ETO. Autoclaving is the
least expensive and safest method of sterilization. EAs that
are autoclavable may carry a green label or have “autoclav-
able”written on the device itself. However, ETO sterilization
may be the optimal sterilization technique for most EAs, as
they are usually made of heat- or moisture-sensitive materi-
als. ETO sterilization is a low-temperature process (37–63°
C). ETO sterilization remains effective for lumens as small as
1mm, in the absence of salt or serum. The accessory is coiled
and inserted into a suitable sterile package and sealed, and
the ETO gas will permeate this sealed packaging. For ETO
sterilization, complete drying before and adequate aeration
for >24hours after are needed. ETO gas is a biohazard and a
carcinogen.

If adequate manual cleaning is achieved, including US
cleaning, a 10-minute soak in 2% glutaraldehydemay be used
for HLD of EAs. It should be noted that liquid disinfectants
usually cannot achieve direct contact with all surfaces of an
accessory. In some countries, such as Germany, disinfection
is recommended as an additional step after US cleaning
before sterilization.

In the above-mentioned online survey of gastroenterolo-
gists from India, conducted by the authors (unpublished
data), only 22.2 and 53.3% of the respondents used deter-
gents and disinfectant solution, respectively, for reprocess-
ing of EAs. Only 11% used US cleaning, 62% used ETO
sterilization, and 2.2% used autoclaving.

Reprocessing of Specific Endoscopic
Accessories17–26

Biopsy Forceps
There are usually four layers of construction of a biopsy
forceps; lumen of a single-use biopsy forceps is open only at
the distal end and, hence, flushing is not a viable option.
Attempts to clean the biopsy forceps by flushing and aspi-
rating cleaning fluid through the single opening have been
shown to spread contaminants further throughout the in-
strument. Hence, single-use biopsy forceps cannot be reproc-
essed for reuse and should be discarded after a single
procedure in one patient.

The number of times a reusable forceps can be reused
ranges from 10 to 100. Reprocessing of reusable biopsy
forceps includes the following steps: soaking, brushing and
cleaning, rinsing, US cleaning, drying, lubrication, repackag-
ing, and sterilization. Reusable biopsy forceps are heat-stable
and can be cleaned with a US cleaner and steam-sterilized.
Sterilization with ETO gas may be inadequate because of the
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complicated structure of the forceps that may interfere with
gas sterilization.

Studies of reprocessing of biopsy forceps are summarized
in ►Table 2.

Papillotomes
The cutting portion of the cautery wire emerges from a
separate and nonirrigatable catheter port at the papillotome
tip. Note that all papillotomes now available are single use
and cannot be adequately cleaned and sterilized. The studies
of reprocessing of papillotomes are summarized in►Table 3.

Baskets and Snares
Stone extraction baskets are reusable for 10 to 13 times. They
are marketed as SUDs, and existing studies are unclear if
these devices can be adequately sterilized.18,25 There is a
single study reporting that snares could not be adequately
sterilized.17

The studies detailing reprocessing of baskets and snares
are summarized in ►Table 4.

Endoscopic Ultrasound Needles
All EUS needles are SUDs as they breach the gastrointestinal
wall and contact patient’s blood and secretions. These needles
are complex devices and cannot be adequately cleaned. Bhatia
et al usedAdenosine triphosphate (ATP) bioluminescence tech-
nique to showsignificant residual bioburden on the surface and
inside the fine needle aspiration devices after standardized
reprocessing.27 Hence, EUS needles should never be reused.

Accessories Used with the Endoscope

These can be divided into two categories:

• Those accessories that are manually cleaned and disin-
fectedwith the endoscope itself. These include endoscope
cleaning and flushing accessories such as channel plug,
injection tube, and auxiliary water tube.

• Those accessories that are not cleaned or disinfected with
the endoscope and must be reprocessed separately. This
category includes the biopsy valves, air–water (AW) valve,

Table 3 Studies of reprocessing of single-use and reusable papillotomes

Accessories studied Key study message

Cohen et al24 25 papillotomes Papillotomes reusable for 8 (median) times

Heeg et al18 Single-use and reusable papillotomes Contaminated with Tc99-labeled blood; reusable
devices disinfected but not single-use devices

Kozarek et al20 Single- and double-lumen papillotomes Double channel more difficult to clean than single
channel; functional integrity for 5–10 uses; manual
cleaning followed by ETO. Sterilization effective

Lee et al26 Reusable double-channel papillotomes Effectively sterilized with ETO; loss of function
after mean 3.1 uses

Prat et al25 Reusable single-lumen and
double-lumen papillotomes

Reuse safe after steam sterilization; median num-
ber of reuses 8–12 for papillotomes

Abbreviations: ETO, ethylene oxide; Tc, technetium.
Note: All papillotomes currently available are single-use; reusable papillotomes are no longer available.

Table 2 Studies of reprocessing of single-use and reusable biopsy forceps

Accessories studied Key study message

Hambrick17 Single-use biopsy forceps Unable to adequately sterilize despite reprocessing
by third party

Heeg et al18 Single-use and reusable biopsy forceps Contaminated with Tc99-labeled blood; reusable
devices disinfected but not single-use devices

Jung et al19 Reusable biopsy forceps, without spike Could be adequately sterilized after 20 uses

Kozarek et al20 Reusable biopsy forceps Can be sterilized and used a mean of 91 times; no
mechanical problems

Rizzo et al21 Reusable vs. single-use biopsy forceps Single-use forceps rated superior by users; residual
debris on reusable forceps despite cleaning

Yang et al22 Single-use vs. reusable biopsy forceps Reusable forceps cost-effective if used >20 times;
performance diminishes with use

Yoon et al23 Reusable biopsy forceps after 20 uses Abundant debris on EM after processing; autoclav-
ing may be more effective than ETO

Abbreviations: EM, electron microscopy; ETO, ethylene oxide.
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suction valve, AW channel-cleaning adapter, channel-
cleaning brush, channel opening–cleaning brush, suc-
tion-cleaning adapter, and the water bottles. These acces-
sories may or may not be compatible with the Automated
endoscope reprocessor, and thus must be disinfected
manually separately from the endoscope.

Reprocessing of the accessories used with the endoscope
involves the following steps:

• Manually clean all accessories in detergent solution. For
suction valves, AW valves, and biopsy valves, use a chan-
nel-cleaning brush; depress and release pistons of valves
in the detergent solution; use syringe to flush all openings
of accessories with the detergent.

• If there is any remnant debris, US cleaner may be used.
• Manual cleaning is followed by sequence of rinsing,

disinfectant soak, rinsing, and then alcohol flush.
• All these accessories can be autoclaved.

The water bottle used with the endoscopic procedures is
often ignored as a potential source of contamination. Only
sterile water must be used in the water bottle, and the water
bottle must be reprocessed (cleaned and disinfected or
sterilized) at least once daily. For reprocessing, the water
bottlemust be disassembled completely, followed bymanual
cleaning in detergent. The external surfaces are cleaned,
followed by flushing through the cap of the lid assembly
with a 30-mL syringe four times. The water bottle is then
disinfected or sterilized. The endoscope water bottle is not
compatible with ETO sterilization. Endoscope water bottles
should be discarded after 1 year of use or 200 cycles of
reprocessing.

Storage of Reprocessed Accessories

Following the sterilization process, medical and surgical
devices must be handled using aseptic technique to prevent
recontamination. The same principles laid down for steril-
ized surgical devices may be used for storage of reprocessed
EAs, although there are no systematic data directly dealing
with endoscopic devices. The reprocessed accessories
should be stored far enough from the floor (8–10 inches),
the ceiling (5 inches), and the outside walls (2 inches) to
allow for adequate air circulation and ease of cleaning the
storage site. Storage sites should not be under sinks or in

other locations where they can become wet. Closed or
covered cabinets are ideal but open shelving may be used
for storage of EAs.28,29

Summary

Majority of EAs are SUDs, which cannot be adequately
reprocessed. Market cost of single-use EAs is unrealistic
compared with reimbursement and procedural costs.
When SUDs are reused, there should be a hospital policy
that guides such reuse. This policy should be consistent with
national laws and regulations and professional standards,
and patient consent may be considered. Accessories used
with the endoscope and endoscope-cleaning accessories
should themselves be reprocessed. Using unclean accessories
with an adequately reprocessed endoscope is illogical.
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