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of ICMDs, accompanied by an adaptable audit tool.

Keywords: Key recommendations:

Intracavity medical device

Probe — All ICMDs should be classified according to the risks of infection transmission they
Disinfection pose.

Decontamination — The processes used for their decontamination should conform to a basic essential

quality requirement, with progression towards a higher quality best practice.

— After each use, all probes should initially be thoroughly cleaned.

— Those probes with mucous membrane contact should be disinfected in a controlled
process.

— Manual disinfection would comply with essential quality requirements; validated
automated disinfection would constitute best practice.

— Areas of the probe and its associated parts that make contact with an operator’s
contaminated hand also require decontamination.

— Probes in contact with sterile body tissue should be sterilized; use of sterile barriers
alone is unacceptable.

— All those who decontaminate ICMDs should be trained to do so.
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— Decontamination should occur in facilities adequately equipped and allowing a
defined dirty to clean flow pathway.

— There should be a documentation system that allows tracking and tracing of each
probe to the patients it is used on and each episode of its decontamination.

— That a healthcare provider can supply adequate decontamination should be estab-
lished before a new ICMD is acquired.

— The process of ICMD decontamination should be regularly audited.

© 2018 The Healthcare Infection Society. Published by Elsevier Ltd. All rights reserved.

Introduction

Intracavity medical devices are an essential part of medical
practice in a variety of settings. There is a wide range of such
devices, principally ultrasound or manometry devices. Surveys
in the UK and Europe have revealed a variety of practices for
the decontamination of these devices which led to the for-
mation of our working group and production of this guidance
[1,2]. Decontamination methods used for other devices (ther-
mal washer-disinfectors and steam sterilization for surgical
instruments or automated chemical washer-disinfectors for
flexible endoscopes) would not be applicable to ultrasound-
based intracavity probes due to their heat sensitivity and
inability to be fully immersed.

Intracavity devices can be expensive and delicate. Their
expense limits the number of devices that a healthcare pro-
vider has, which in turn leads to the requirement for a rapid
decontamination procedure to reduce the delay between
sequential uses. Whereas manufacturers are required to pro-
vide instructions for decontamination of reusable medical de-
vices, these are sometimes insufficiently detailed.

These probes are usually manufactured for a global market.
Standards for decontamination may vary among the different
geographical user groups. Different regions of the world may
have different approaches to requirements for decontamina-
tion; global guidance cannot take account of this. To ensure
that a device can be decontaminated to local standards, it is
essential to obtain information on decontamination prior to its
purchase.

The guidance contained in this Healthcare Infection Society
working group report is intended to be used by infection pre-
vention and control teams, decontamination leads, and device
users/reprocessors to help in their local approach to risk
assessment and decontamination of these devices. It cannot
give detailed instructions for each type of device but does aim
to set out the requirements for decontamination and give
guidance on assessing current practices with a view to
improving them, if necessary.

Scope

This guidance covers reusable devices used for medical in-
vestigations and procedures that are neither amenable to
steam sterilization, nor fully immersible and do not have well-
established decontamination guidance, such as flexible endo-
scopes. It will focus on such devices that are used in body
cavities or that may have contact with non-intact skin.
Examples of such devices are:

— transvaginal ultrasound probes

— transrectal ultrasound probes

— transoesophageal echocardiography probes

— anorectal and oesophageal manometry probes
— sentinel node biopsy probes

— transcranial Doppler ultrasound probes.

Whereas each device — indeed any particular make of de-
vice within a category — may have particular requirements or
constraints, this guidance outlines generic approaches for de-
vice decontamination allowing safe reuse.

Not only the patient contact parts of a device are important;
other surfaces (controls, keyboards, electrical connectors,
etc.) may have sequential contact with an operator’s
contaminated gloved hands and the probe. The approach here
should be that either there are ways of work that prevent such
contact or that these surfaces are decontaminated between
patients to the same standard as the probe.

Principles of decontamination

The approach taken within this guidance reflects that of
Department of Health (England) decontamination guidance
outlined in the Health Technical Memorandum 01 (decontam-
ination) series [3]. The minimum standard should be compli-
ance with essential quality requirements (EQR). EQR is attained
when all statutory and regulatory requirements for decon-
tamination have been met. While meeting EQR, device
reprocessors should have a plan in place to achieve best
practice, defined as measures additional to EQR covering non-
mandatory policies and procedures that aim to further mini-
mize risks to patients and generally represent a higher quality
assured process than EQR.

The definition of decontamination used in this document is:
the sequence of processes including cleaning and microbicidal
actions that make a reusable medical instrument safe for
reuse. It is important to realize that this is a far wider process
than merely, for example, which chemical agent is chosen.

Principles of decontamination applied to
intracavity medical devices

Cleaning could be manual, automated or both in sequence.
As cleaning is the process that removes both the majority of
microbes and organic material that may hamper subsequent
microbicidal processes, ensuring efficient cleaning is vital.
Both manual and automated cleaning should be done by
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trained staff using the correct materials in an environment that
facilitates efficient cleaning and prevents recontamination.

Microbicidal action could either be sterilization (the elimi-
nation of viable microbes with high-quality assurance) or
disinfection (a lower level than elimination of microbes but
with quality assurance that ensures that an item is safe without
necessarily being sterile). For the majority of applications of
ICMDs, sterility is unnecessary; they are used in body cavities.
The commonest method of attaining sterility (high-tempera-
ture steam) is incompatible with ICMDs. Specialized low-
temperature sterilization methods compatible with ICMDs
may be expensive and some have long cycle times. Where
ICMDs make contact with normally sterile body tissues (e.g.
exposed brain), best practice would be to

— clean and dry them thoroughly;

— wrap them in materials that prevent recontamination and
that are compatible with the sterilization process;

— sterilize with a process that is compatible with the device.
Such processes need to be at a temperature compatible
with the devices;

— ensure that staff training in decontamination is in place.

The microbicidal action attained by disinfection may, if the
process parameters are adequate and controlled, be adequate
to ensure patient safety. Heat disinfection is, like steam ster-
ilization, incompatible with ICMDs. The use of microbicidal
chemicals (i.e. disinfectants) is the most appropriate means of
making ICMDs safe for reuse, but their selection and use needs
to be within a highly controlled process.

The approach to categorization of ICMD decontamination is
given in Table I. The level of decontamination should be
determined locally for each device.

Although not classified as ICMD, probes that have contact
with intact skin such as abdominal ultrasound will also need
decontamination. For these, cleaning between uses is normally
sufficient. They should be disinfected if there is known or
suspected contamination with significantly pathogenic mi-
crobes or if a patient is at significantly increased susceptibility
to infection. If probes intended for use on intact skin are used
on broken skin, they must be disinfected before that use and
again before reuse.

Whereas the classical (‘Spaulding’) approach provides a
good starting point for such considerations, intracavity device
use often has subtleties that do not make strict conformity to
this approach practical [4]. As an example, for transrectal
ultrasound-guided prostate biopsy: as the device is used as part
of a procedure that enters a normally sterile body area, ster-
ilization would initially seem appropriate. However, this pro-
cedure takes place via a highly contaminated body area and the
purpose of decontamination is to prevent patient-to-patient
transmission of infection. Thus, sterilization of the ICMD in

Table |
Principles of intracavity medical device (ICMD) decontamination

this situation is of low relevance and practicality (whereas the
associated biopsy needle and needle guide are more difficult to
decontaminate and are readily available as pre-sterile single-
use). By contrast, the use of intracranial probes is an example
of when sterilization of the device should occur; here, any
microbial contamination is a significant infection risk. Local
risk assessments should take account of such constraints.

Combining service provision with adequate
decontamination

Adequate decontamination may increase the number of
ICMDs required to provide a service. If patients are seen in
quick succession, it may need several ICMDs to be in sequential
use to allow for decontamination time. This will need to be
taken into account when planning the resources required to
provide a service.

ICMD covers

There is a perception that ICMD covers in themselves
constitute an effective infection prevention intervention. This
is not reliably the case for the following reasons:

(i) ICMD covers may develop holes during use [5—38].
(ii)) Removing covers without contaminating the probe may
sometimes be difficult [8].
(iii) Staff-contaminated gloved hands can make contact with
areas of the ICMD or associated equipment not protected
by the cover [9].

Unless specifically risk-assessed as reliably providing high-
quality assurance patient protection with respect to all these
areas, decontamination conforming to the standards detailed
in this guidance should occur.

There should be full decontamination after every ICMD use
regardless of the use of a cover.

Existing guidance

Some guidance exists but is either very specific, uses very
broad principles, or advocates chemical disinfectants that
would not be considered safe for use in the UK [4,10—15].

Manufacturers of CE (Conformité Européene)-marked,
reusable medical devices are required to provide information
on the appropriate processes to allow reuse, including clean-
ing, disinfection, packaging and, where appropriate, the
method of sterilization of the device to be resterilized. In
practice this often means giving lists of process chemicals (i.e.
detergents and disinfectants) that are compatible with an ICMD
but not necessarily those that are suitable for adequate

ICMD use

Decontamination

Example of ICMDs

Body cavity/mucous membrane

Normally sterile body tissues

Clean and disinfect, or single use.

Sterilization (the use of sterile barriers
as a substitute for ICMD sterilization is not acceptable)

Transrectal
Transvaginal
Anorectal manometry

Intracranial
Sentinel node biopsy
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decontamination and sometimes may not be available in all
countries that use the device. Many do not describe the whole
decontamination process in sufficient detail. Manufacturers’
guidance should be incorporated into local procedures but will
not, in itself, be adequate to form the whole procedure. BS EN
ISO 17664 provides guidance on the information that should be
included in the manufacturer’s reprocessing instructions when
a device is CE-marked as a medical device [16].

The Medicines and Healthcare products Regulatory Agency
(MHRA) has produced guidance requiring that ‘Healthcare or-
ganisations should keep patients, staff and visitors safe and have
policies and systems in place to ensure that all reusable medical
devices are properly decontaminated prior to use or main-
tenance, and that the risks associated with decontamination
facilities and processes are well managed’ [17]. Following an
incident of probable transmission of hepatitis B via an ultra-
sound probe, MHRA issued an alert requiring, among other
things, that users of reusable transoesophageal echocardiogra-
phy, transvaginal and transrectal ultrasound probes to ‘Review,
and if necessary update, local procedures for all ultrasound
probes that are used within body cavities to ensure that they are
decontaminated appropriately between each patient use, in
accordance with the manufacturer’s instructions’ and to ‘Ensure
that staff who decontaminate medical devices are appropriately
trained and fully aware of their responsibilities’ [18].

In England HTM 01-06 and in Wales WHTM 01-06 give guid-
ance for the decontamination of transoesophageal echocardi-
ography, transvaginal and transrectal ultrasound probes
[13,14]. More detailed guidance has been issued specifically
for transoesophageal echocardiography probes [11].

The US Centers for Disease Control and Prevention issued
guidance in 2004 that includes decontamination of ICMD but
these are addressed comparatively briefly, and disinfectants no
longer available in the UK, such as glutaraldehyde, are included
for consideration [4].

Facilities for decontamination

The layout of the decontamination facility should allow a
defined pathway from ‘dirty’ to ‘clean’ i.e. from contaminated
to fully decontaminated. This pathway should be linear and not
cross back on itself. The reasons for this are two-fold. (i) Sur-
faces will become contaminated by contact with contaminated
instruments; attempts at decontamination of such surfaces can
have poor quality assurance. If an instrument at a particular
stage of decontamination is put on a surface that has had
contact with an instrument at a previous stage of decontami-
nation, that instrument will become recontaminated. (ii) The
location of an instrument should signify its place in the pro-
gression of the decontamination process. If a facility is used by
a number of people, it may happen that a user picks up a clean-
looking instrument, assuming it wrongly to have been fully
decontaminated. This would not happen if the location of an
instrument also signified its stage in the decontamination
process. In addition to this, there should be a system in place to
indicate which ICMDs are ready for patient use, e.g. docu-
mentation accompanying a decontaminated ICMD.

Having a defined and obvious decontamination pathway also
facilitates the changing of staff gloves and other personal
protective equipment (PPE) so they cannot be vectors of indi-
rect contamination. This also requires staff training, so they
know when to wear new PPE and in what stages of the process.

The room should be equipped with a sink for cleaning which
is distinct from the dedicated hand wash basin. There should be
sufficient work surfaces within the room to allow the progres-
sive flow from dirty to clean to occur reliably. There should also
be sufficient storage for the consumables used during the
decontamination procedure, e.g. PPE, chemicals, etc., and
sufficient capacity for waste disposal.

Best practice would be attained when decontamination
takes place in a dedicated room separate from the patient/
clinical room. This room would be laid out and equipped for
optimal ICMD decontamination. It should be staffed by trained
decontamination technicians, releasing radiographers or other
clinical staff of this burden. The essential quality requirement
could be attained using the same room as the treatment room
(for example in outpatients) only if the general principles
outlined above can be applied adequately and staff have
received adequate training in decontamination of ICDMs.

Cleaning

Cleaning should occur before any blood/body fluid has
dried. Ideally this should be immediately following use.
The agent chosen should be:

— compatible with the device being cleaned;

— safe to use;

— effective at removing the soils likely to be present;
— easy to use.

It should be used in a controlled way such that it:

— cleans all surfaces likely to be contaminated (not only pa-
tient contact areas but also staff hand contact areas);
— ensures removal of organic matter.

If the detergent is likely to compromise the efficacy of the
disinfectant, the detergent should be thoroughly removed by
rinsing before disinfection.

Enzymatic detergents suitable for cleaning medical devices,
i.e. CE-marked, are available. However, these require prolonged
exposure at a specific concentration and temperature to have
maximum efficiency and it is doubtful whether there is benefit in
this situation from enzyme-containing detergents. In addition,
there are health and safety implications if not used correctly [19].

Any checks that the manufacturer recommends (e.g. leak or
electrical tests) should take place prior to immersion in fluids.

Verification of cleaning is most practically achieved by
visual inspection. This should occur on every surface area of
every cleaned item. There should be adequate lighting in the
area where this is done. Other methods such as those that
detect protein or ATP may be used but only on a low proportion
of items cleaned. As contamination may be patchy, a negative
result is not necessarily an indicator of thorough cleaning.
There is also the problem that the most difficult areas to clean
are also the most difficult areas to sample. For these reasons,
thorough visual inspection of every item is recommended as
the verification method of choice.

Sterilization

If an ICMD is intended for contact with sterile body tissues,
sterilization will be required. Low temperature sterilization
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methods are available, e.g. ethylene oxide or hydrogen
peroxide sterilization systems that should be compatible with
ICMDs. The ICMD should be cleaned and dried. It should then be
wrapped in a material that is compatible with the sterilization
process and that will preserve the sterility of the ICMD until it is
used.

Disinfection

Many ICMDs are intermediate-risk items, i.e. in contact with
intact mucous membranes, so will require cleaning followed by
disinfection.

If chemical disinfection is used, then the following should be
considered:

— microbicidal spectrum of the disinfectant
compatibility of the disinfectant with the device
contact time required

method of application

— reproducibility of the process

staff safety.

It is important that the disinfectant is in contact with all
surfaces of the device and that it remains liquid for the rec-
ommended contact time. This is more easily achievable with an
automated washer-disinfector or by partial immersion in
disinfectant. Disinfectant-impregnated wipes that contain an
effective disinfectant are widely used but the assurance that
all surfaces are in contact with liquid disinfectant for the
required time is not easy to achieve as a high-quality assurance
standardized process. Therefore, best practice is the use of an
automated system or partial immersion, with manual disin-
fection of any parts that cannot be thus treated. If this is not
practical due to the complexity of the device, then wipes may
be used. The lack of sufficient devices and requirement for a
rapid turnaround should not be seen as the sole reasons for the
acceptability of disinfectant wipes.

Low-temperature sterilization may also be an option if the
manufacturer’s recommended chemical disinfectant is not
available.

The role of automated decontamination
processes

Unlike flexible endoscopes, ICMDs are not usually fully
immersible. Therefore, whereas automated washer-
disinfectors provide a good quality of cleaning and disinfec-
tion, there will still be a requirement for manual cleaning and
disinfection of those parts of an ICMD that cannot be immersed.
As parts that cannot be immersed may be intricate (such as the
tip-angulation control wheels on a transoesophageal echocar-
diography probe) and present a distinct challenge to manual
cleaning and disinfection, users will have to make a local risk
assessment as to what will be gained and lost from using an
automated process in addition to manual decontamination.

Systems are available that encase the non-submersible parts
of the ICMD to allow an endoscope washer-disinfector to be
used. The advice of the ICMD manufacturers should be ob-
tained before using this type of system. Those encased parts of
the ICMD and the internal surfaces of the encasing chamber
(i.e. those surfaces not exposed to the decontamination

procedure) will require decontamination by manual cleaning
and application of compatible disinfectant, as described
above.

Emerging technology

New technology specifically for the disinfection of ICMDs is
now emerging. However, these systems do not include cleaning
as part of the process, so manual cleaning is essential prior to
use. The agents used for the disinfection process in these sys-
tems are currently either hydrogen peroxide or ultraviolet
light. Some will accommodate the entire ICMD (including the
non-submersible components) and others only the part of the
ICMD in contact with the patient.

Validation of automated disinfection systems
for ICMDs

No European standard exists for equipment designed specif-
ically for the decontamination of ICMDs. BS EN ISO 14937 out-
lines the methods to be followed for characterization of a
sterilization process and this could be adapted for disinfection
processes as the same principles apply [20]. Validation should be
carried out on installation of the decontamination device
(including installation qualification, operational qualification,
and performance qualification — see below for details) and
periodically thereafter, e.g. annually (often called revalida-
tion). If the system uses a chemical disinfectant where adequate
concentrations can be detected using an indicator, these could
be used more frequently to establish compliance with that
process parameter as a form of process monitoring. Chemical
indicators exist for hydrogen peroxide-based systems. If a UV
light type process is used, then the system should incorporate
UV dose measurement for cycle process monitoring. All testing
records should be retained according to local policy.

Type testing

Before purchase of any system of this type, prospective
purchasers should assure themselves that relevant type testing
has been undertaken that includes validation of the process
against relevant micro-organisms (such as those listed in Annex
A of BS EN ISO 14937) [20].

Test pieces inoculated with micro-organisms could be used
but these will not replicate the crevices associated with some
ICMDs. Type testing should establish that the disinfection pro-
cess can successfully inactivate realistic contamination within
the most inaccessible areas.

Commissioning checks and tests

These fall under two headings: (i) installation qualification;
(ii) operational qualification.

Installation qualification (1Q)

Before any automated decontamination system is used, the
manufacturer/supplier should undertake some form of instal-
lation qualification. This should ensure that the machine has
been supplied and installed correctly, is safe to operate, has
been provided with satisfactory services that do not impair the
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performance of the machine, and that operation of the ma-
chine does not interfere with other equipment.

It would usually involve checking the electrical and any
water supplies, testing the alarm functions, and ensuring that
the equipment can run through a satisfactory cycle.

Operational qualification (0Q)

This is usually undertaken at the same time as 1Q tests. 0Q
tests establish that the equipment as installed operates within
its correct parameters and documents those parameters as
reference points for comparison with future assessments. The
tests used will vary but should be based on relevant parameters
for that particular decontamination process from the 0Q tests
outlined in the guidance on endoscope washer-disinfectors
(Table 1 in HTM 01-01 part D) [21]. OQ tests should include an
automatic control test (showing that the parameters indicated
and recorded by the equipment show the cycle functioning
correctly). It should include verification of the accuracy of the
equipment’s instrumentation. Correct dosage of any micro-
bicidal component (such as UV light or hydrogen peroxide)
should be verified. The set of tests could also include obser-
vation that any indicators used function adequately.

Performance qualification (PQ)

This consists of tests designed to prove that the equipment
performs satisfactorily using the type of loads intended to be
processed. It aims to show that decontamination conditions
have been attained throughout the load and the machine’s
chamber, and to the required standard for the type of load
being processed. As with endoscope washer-disinfectors,
microbiological tests will usually be required for ICMD decon-
tamination systems that use chemical disinfectants.

To replicate the low soiling that may persist after cleaning,
micro-organisms suspended in 0.03% bovine serum albumin
should be used. Annex A of BS EN ISO 14937 lists the test micro-
organisms that could be used for a PQ test [20]. Where UV light
processes are used, microbiological testing is still of value,
even when dose measurement systems are fitted, as validation
of that dose.

Additional PQ tests for process residues may also be desired
to be sure that the process leaves no harmful residues on the
processed devices.

Revalidation

After validation and when the machine is passed into service,
it should be subject to a schedule of periodic tests at intervals
recommended by the manufacturer, to provide evidence that
the machine continues to operate within the limits established
during installation. As a minimum the machine should be subject
to a set of annual tests. These serve to demonstrate that data
collected during IQ, 0Q and the PQ remain valid.

For these types of process, the tests should normally consist
of a repeat of the 0Q tests followed by any previously agreed
PQ, which would include any microbiological tests.

A suitably resistant micro-organism on a test disc or other
suitable test piece, such as self-contained biological indicator
systems, should be used in annual revalidation as assurance
that combined cycle parameters are still effective.

Cycle parameters

The standard cycle should be used.

Acceptance criteria

The acceptable decontamination level should be that of
most European Standard disinfection tests: a 5 log;o reduction
for bacteria or a 4 logo reduction for viruses.

Further advice

Further advice on the validation of automated ICMD
decontamination systems can be obtained from an authorizing
engineer (decontamination). Many hospitals already retain the
services of such an engineer to advise on other matters of
decontamination.

Storage and transport

The storage of ICMDs following decontamination is not a
critical process. Since they do not have the same potential for
bacterial growth as flexible endoscopes, as they do not have
lumens, there is no limit on the storage time before the
required reprocessing. Nor do they have to be stored in
specially ventilated cabinets (as do flexible endoscopes) in
order to dry them.

Storage of decontaminated ICMDs should be in an area that
will not allow recontamination of processed devices directly or
indirectly (i.e. making contact with contaminated surfaces
including hands) with blood or body fluid.

Documentation, tracking and tracing

Each ICMD should have a unique identifier and a record kept
of the device used on each patient and the method of decon-
tamination. This is important information if a look-back
investigation were required, following a decontamination
failure or suspected infection transmission.

There should be a means to indicate which devices are ready
for patient use and which are awaiting decontamination. Visual
examination alone of the device before use is not sufficient.

Assessment tool for ICMD decontamination

The purpose of this tool is to consider areas where intra-
cavity probes are decontaminated, to assess potential hazards,
and to identify any local risks with the procedure. The audit
tool follows essential requirements leading to ‘best practice’,
which should be followed where possible. Procedures that
deviate from best practice must form part of a locally devel-
oped risk assessment. Regular audit of decontamination pro-
cedures should be performed, at a frequency that can be
determined locally.

The initial step in every risk assessment should be estab-
lishing the risk level of an ICMD in relation to what body tissues
it makes contact with (Table I). The observed current decon-
tamination method can be assessed as either ‘unacceptable —
action required’, ‘essential quality requirements fulfilled’, or
‘best practice achieved’ (Table ).
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Table Il
Assessment of observed intracavity medical device (ICMD)
decontamination

Observed process Assessment

Cover only
Cover and detergent cleaning

Unacceptable —
action required

All surfaces that make patient or staff
hand contact are thoroughly
cleaned and exposed to an effective
disinfectant for the required
contact time

Essential quality
requirements fulfilled

Use of manual cleaning followed by an
automated system that gives an
assurance of the decontamination
procedure and decontaminates all
surfaces of the device that make
patient or staff hand contact, or
sterilization (if required)

Best practice
achieved

This initial assessment will assist in deciding whether
further action is required. A more detailed audit tool is given in
Table lll. This will assist in identifying what action, if any, may
be required following audit.

Education and training

Education and training are essential for the decontamination
of reusable devices. Where items are reused, it is essential that
staff undergo training and retraining at regular intervals to
ensure competencies, for example at annual updates. This
needs to be included in the induction programme for all new
staff undertaking the decontamination process and should be
logged as retrievable evidence in staff records. This will make it
useful for appraisal and to identify the needs of staff under-
taking the decontamination of any reusable device. The level of
training provided may vary between staff groups and should be
tailored to suit the need of the group. This includes training in
basic principles through to advanced training, which may need
to be given at a specialist training centre. Training and educa-
tion requirements should be specified in job plans and sufficient
time given to training/education needs during employment.

The education and training should include the following.

The principles of decontamination:

— Appropriate identification of item to be used.

— Consider correct use of personal protective equipment
(PPE) before use.

— Correct handling of the device before, during, and after use.

— Correct initial cleaning.

— Appropriate use and hazards of chemicals.

— Appropriate storage of chemicals.

— Appropriate disposal of chemicals and waste.

— Correct rinsing where necessary and drying as necessary.

— Correct storage of the item(s).

— Appropriate means of identifying items requiring repair and
appropriate decontamination of items prior to repair or
loan.

— Importance of record-keeping for tracking and traceability.

How to undertake a risk assessment:

— How is the item to be used?

— Where is the item to be used?

— Who is to use the item?

— Health and safety requirements.

— Appropriate documentation.

— Training.

— How to identify risks associated with the item and risks
associated with not using the item.

Procurement of equipment:

— How is the item to be purchased?

— What level of decontamination is required?

— Are the facilities available or will additional equipment be
required?

— Are tracking and tracing requirements met?

Problem solving:

— Critical incidents — how to recognize them.

— Who to inform, what to do, and how to get help.

— Documentation of incidents, e.g. eAIMS (Emergency Anal-
ysis Identification and Management System) forms, RIDDOR
(Reporting of Injuries, Disease and Dangerous Occurrence
Regulations), and COSHH (Control of Substances Hazardous
to Health).

There are organizations that provide general decontami-
nation education, including the Institute of Decontamination
Sciences, Health Protection Scotland, Steris University (a US
organization), and Anglia Ruskin University.

Guidance when procuring new equipment,
including replacing or upgrading existing
equipment

The manufacturers of ICMDs must be required to provide
instructions for the safe and effective processing of equip-
ment. Manufacturers’ information should provide details of
validated decontamination methods and of what processes
are compatible with the equipment. For example, what
chemical disinfectants are compatible with the equipment?
Are they available locally or nationally? It is most efficient to
use processes and disinfection products that are already
present and in use in the healthcare facility. This makes
training and purchase of consumable items more effective and
economic. Therefore, it is also important that manufacturers
state that the decontamination processes being considered by
the user will not affect equipment warrantees or service
contracts.

It is essential that a business case based on the manufac-
turer’s recommendations with an assessment of the re-
quirements for cleaning, decontamination or sterilization of
ICMDs is built into the procurement process. The failure to do
so could result in obtaining equipment that is not fit for pur-
pose. As a result, considerable costs may be incurred during
implementation, not included in the original business case.

It is useful to ensure that routine assessment by an infection
prevention and control specialist is built into the process, as
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Table IlI
Audit tool for intracavity medical device (ICMD) decontamination
Question Requirement Yes No Comments
Overall approach to decontamination
Is the ICMD decontaminated between patients? Essential
Does the decontamination process involve cleaning and disinfection (whether or not Essential
a cover is used)?
Are manufacturer’s reprocessing instructions provided and can they be followed? Essential
Is the control unit, i.e. monitor, keyboard, etc., decontaminated between patient Essential
uses or are separate hands used for ICMD and controls?
Is it clear which ICMDs have not been fully decontaminated and which are ready for Essential

patient use?

Decontamination
For manual decontamination using chemical disinfectants — are the products (liquid Essential
or wipe) used in accordance with the disinfectant manufacturers’ instructions?

For manual chemical disinfection — are all surfaces of the ICMD, including those in Essential
contact with staff hands, cleaned and disinfected?
For automated processes, the ICMD is manually pre-cleaned with a compatible Essential

detergent in a controlled procedure.

For automated processes — the ICMD is manually pre-cleaned, then processed in an Best practice
automated system, e.g. adapted endoscope washer-disinfector or an alternative
process?

For automated processes that do not accommodate the entire ICMD — is there an Essential
adequate process in place for cleaning and disinfection for those parts outside the
decontamination chamber (cable, socket, etc.)?

For automated processes — there is adequate evidence of initial validation followed Essential
by periodic verification of the system.

For automated processes — there is evidence of a review of the validation Essential
documentation by an authorizing engineer (decontamination) or other suitably
qualified independent person.

Are the manual decontamination detergent and disinfectant contact times Essential
controlled?
Are the detergent and disinfectant CE-marked for use on medical devices? Essential

Storage and transport

If transporting the ICMD to another area, are containers used to protect the ICMD Essential
from damage and/or recontamination?

Are the ICMDs stored in a manner that will protect them from direct and indirect Essential
recontamination with blood or body fluids?

Are clean ICMDs placed on to a clean work surface/tray/holder after Essential

decontamination?

Is there a clearly defined flow of each probe from dirty through the decontamination Essential
processes to fully decontaminated such that no step in the process can be omitted
and no fully decontaminated probe could be used in error?

Health and safety

Is appropriate personal protective equipment (PPE) worn during decontamination Essential
processes: gloves, apron and visor if risk of splashing?

Has hand hygiene competency and compliance been assessed? Essential

Spillage kits are readily available if liquid disinfectants are used and staff are aware Essential

of how to use them?

Facilities
Is there a separate room for decontamination? Best practice
Are there enough ICMDs in the system to allow for adequate decontamination Essential
between patients?
Is there a separate sink to the hand wash basin for decontamination? Essential

Documentation
Is there a register of all ICMDs kept within the healthcare facility? Who looks after it, Essential
e.g. medical engineers?
Is there a standard operating procedure (SOP) describing the decontamination Essential
procedure for all ICMDs used within the department?
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Table Ill (continued)

Question Requirement Yes No Comments
Is the SOP for decontamination available at the point of decontamination? Essential
Is there evidence of regular audit of the decontamination of ICMDs? Essential

Does the recording system contain the following information: date, unique ICMD ID,

Best practice

patient ID, operator, method used, confirmation that all stages of the

decontamination process took place?

Training

All staff undertaking decontamination of ICMDs have training in decontamination

Essential

and have been assessed as competent to carry out this procedure?

There is a record of training for each member of staff undertaking ICMD

decontamination?

There is evidence of regular audit of compliance and updated training records for

staff?

Essential

Essential

implications for decontamination requirements may not be
immediately obvious. A screening questionnaire (such as that
produced by the World Forum for Hospital Sterile Supply Edu-
cation Group) may be helpful [22]. The assessment of cleaning
and decontamination requirements must be included for all
new devices, not only items above an arbitrary threshold cost,
and must also include items purchased through charitable
funds or donated by a charity. For this purpose, a mandatory
sign-off procedure, which ensures that an assessment of
cleaning and decontamination needs has occurred, is
desirable.

Provision for decontamination facilities, equipment, staff
time, and consumables must be included in the business case.
Decontamination requires designated accommodation, e.g.
appropriate sinks for manual cleaning. Consideration on where
the item will be used will inform discussions around allocating
space for cleaning and disinfection or using a central facility.
This may also inform purchasers as to how many items will be
required, as turnaround times may be affected by transport to
a central decontamination department.

There may be additional staffing requirements. Special
equipment for decontamination processing may be required to
protect delicate parts or to allow processing with particular
agents. Depending on the chemicals needed for decontami-
nation, there may be additional ventilation requirements and
exposure restrictions. Thus, an assessment of the COSHH reg-
ulations for decontamination products and any possible occu-
pational health requirements is necessary [23].

Operational procedures for the use of intracavity devices
must include the decontamination cycle. Depending on the
location of decontamination and the time required for turn-
around, the number of procedures possible in any clinical
session and throughput of patients may be affected by equip-
ment availability.

Training in the decontamination of the intracavity device
must be built into the procurement process. The operational
policy should also include update training on operation if
necessary and cleaning and decontamination. A method of
quality assurance in the decontamination process is needed,
which must be auditable. ICMDs should be tracked, allowing
the device to be followed to patients, operators and decon-
tamination processes. The business case may also need to
include provision for tracking and tracing software or extension
of existing licences.

Problem-solving

If failures in ICMD decontamination are identified, usually
through audit or incident, the following points may help guide
actions. However, they are a guide only and cannot cover all
varieties of what may go wrong.

— Immediate investigation to assess what may have occurred.
This should involve looking at the facilities and talking to
the people concerned, rather than assessing written
documentation.

— Establish the seriousness of the failure — has it put patients
at risk?

— Establish whether particular ICMDs have been involved, the
duration of decontamination failure, i.e. whether partic-
ular patients at risk can be identified.

— Establish whether the service can continue to be provided:
are the defects such that continuing will put patients at
risk? If so, can measures be put in place to correct defects
and allow resumption of service?

— Is the defect sufficiently serious to warrant a ‘serious
incident’ being declared?

— If patients have been put at risk, in the UK local public
health organizations (Public Health England, Health Pro-
tection Scotland, Public Health Wales or Public Health
Agency for Northern Ireland) should be contacted for help
with an assessment, and with the requirement and practi-
calities for a look-back exercise.

Acknowledgement

We are grateful to Michael Nevill, Associate Director of
Nursing and Director of Infection Prevention and Control at the
British Pregnancy Advisory Service for constructive comments
on the audit tool.

Conflict of interest statement
None declared.

Funding sources
None.

References

[1] Gray RA, Williams PL, Dubbins PA, Jenks PJ. Decontamination
of transvaginal ultrasound probes: review of national practice

Please cite this article in press as: Bradley CR, et al., Guidance for the decontamination of intracavity medical devices: the report of a working
group of the Healthcare Infection Society, Journal of Hospital Infection (2018), https://doi.org/10.1016/j.jhin.2018.08.003



http://refhub.elsevier.com/S0195-6701(18)30414-6/sref1
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref1

10

[2]

3

—_—

[4

finar}

[5]

(6]

[71

[8]

[9]

[10]

(1]

[12]

[13]

C.R. Bradley et al. / Journal of Hospital Infection xxx (2018) 1—10

and the need for national Clin  Radiol
2012;67:1069—77.

Nyhsen CM, Humphreys H, Nicolau C, Mostbeck G, Claudon M.
Infection prevention and ultrasound probe decontamination
practices in Europe: a survey of the European Society of Radi-
ology. Insights Imaging 2016;7:841—7.

Department of Health. Health Technical Memorandum 01-01:
management and decontamination of surgical instruments
(medical devices) used in acute care Part B: common elements.
2016. Available at: https://www.gov.uk/government/uploads/
system/uploads/attachment_data/file/545862/HTM0101PartB.
pdf [last accessed May 2018].

Rutala WA, Weber DJ and the Healthcare Infection Control
Practices Advisory Committee (HICPAC). Guidelines for disin-
fection and sterilization in healthcare facilities. 2008. Updated
February  2017. Available at:  https://www.cdc.gov/
infectioncontrol/pdf/guidelines/disinfection-guidelines.pdf
[last accessed May 2018].

Miliki AA, Fisch JD. Vaginal ultrasound probe cover leakage: im-
plications for patient care. Fertil Steril 1998;69:409—11.

Masood J, Voulgaris S, Awogu O, Younis C, Ball AJ, Carr TW.
Condom perforation during transrectal ultrasound guided (TRUS)
prostate biopsies: a potential infection risk. Int Urol Nephrol
2007;39:1121—4.

Ma STC, Yeung AC, Chan PKS, Graham CA. Transvaginal ultrasound
probe contamination by the human papillomavirus in the emer-
gency department. Emerg Med J 2012;30:472-5.

guidelines.

Rooks VJ, Yancey MK, Elg SA, Brueske L. Comparison of probe
sheaths for endovaginal sonography. Obstet Gynecol
1996;87:27-9.

Casalegno J-s, Le Bail Carval K, Eibach D, Valdeyron M-L,
Lamblin G, Jacgemoud H, et al. High risk HPV contamination of
endocavity vaginal ultrasound probes: an underestimated route of
nosocomial infection? PLoS One 2012;7(10):e48137.

Basseal JM, Westerway SC, Juraja M, van de Mortel T,
McAuley TE, Rippey J, et al. Guidelines for reprocessing ultra-
sound transducers. Aust J Ultrasound Med 2017;20:30—40.
Kanagala P, Bradley C, Hoffman P, Steeds RP. Guidelines for
transoesophageal echocardiographic probe cleaning and disin-
fection from the British Society of Echocardiography. Eur J
Echocardiogr 2011;12:i17—-23.

MHRA. Medical device alert MDA/2012/037 reusable trans-
oesopheal echocardiography, transvaginal and transrectal ultra-
sound probes. 2012.

Department of Health. Health Technical Memorandum 01-06.
Management and decontamination of flexible endoscopes, part C:
operational management. 2016. Available at: https://www.gov.
uk/government/uploads/system/uploads/attachment_data/file/
530422/HTM0106_PartC.pdf [last accessed May 2018].

[14]

[15]

[1e]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

NHS Wales Shared Services Partnership — Specialist Estates Ser-
vices. Welsh Health Technical Memorandum 01-06. Decontamina-
tion of flexible endoscopes, part C: operational management.
2016. Available at: http://www.wales.nhs.uk/sites3/Documents/
254/WHTM%2001%2D06%20Part%20C.pdf [last accessed June
2017].

NHS Scotland. Guidance for decontamination of semi-critical ul-
trasound probes; semi-invasive and non-invasive ultrasound
probes. Health facilities Scotland decontamination services.
2016. Available at: http://www.hps.scot.nhs.uk/documents/hai/
infection-control/guidelines/NHSScotland-Guidance-for-Deconta
mination-of-Semi-Critical-Ultrasound-Probes.pdf [last accessed
May 2018].

British Standards Institute BS EN 17664. Sterilization of medical
devices — information to be provided by the manufacturer for the
processing or resterilizable medical devices. 2004.

Medicines and Healthcare products Regulatory Agency. Managing
medical devices: guidance for healthcare and social services or-
ganisations. 2015. Available at: https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/421028/
Managing_medical_devices_-_Apr_2015.pdf [last accessed June
2017].

Medicines and Healthcare products Regulatory Agency. Reusable
transoesophageal echocardiography, transvaginal and transrectal
ultrasound probes (transducers) — failure to appropriately
decontaminate. MDA/2012/037 2012. Available at: https://
assets.publishing.service.gov.uk/media/5485abf1ed915d4c0d000
261/con160567.pdf [last accessed May 2018].

Adisesh A, Murphy E, Barber CM, Ayres JG. Occupational asthma
and rhinitis due to detergent enzymes in healthcare. Occup Med
2011;61:364—9.

British Standards Institute. BS EN ISO 14937. Sterilization of
health care products. General requirements for characteriza-
tion of a sterilizing agent and the development, validation and
routine control of a sterilization process for medical devices.
2009.

Department of Health. Health Technical Memorandum 01-06.
Management and decontamination of flexible endoscopes. Part D.
Washer-disinfectors. Available at: https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/
attachment_data/file/530419/HTM_0106_PartD.pdf [last accessed
May 2018].

World Forum for Hospital Sterile Supply Education Group. Check
list for procurement of medical devices pursuant to EN 1SO
17664:2004. 2011. Available at: http://wfhss.com/wp-content/
uploads/wfhss-guideline-02_en-1.pdf [last accessed May 2018].
Health and Safety Executive. Working with substances hazardous
to health. A brief guide to COSHH. 2012. Available at: http://
www.hse.gov.uk/pubns/indg136.pdf [last accessed July 2018].

Please cite this article in press as: Bradley CR, et al., Guidance for the decontamination of intracavity medical devices: the report of a working
group of the Healthcare Infection Society, Journal of Hospital Infection (2018), https://doi.org/10.1016/j.jhin.2018.08.003



http://refhub.elsevier.com/S0195-6701(18)30414-6/sref1
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref1
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref1
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref2
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref2
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref2
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref2
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref2
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/545862/HTM0101PartB.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/545862/HTM0101PartB.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/545862/HTM0101PartB.pdf
https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines.pdf
https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines.pdf
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref5
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref5
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref5
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref6
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref6
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref6
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref6
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref6
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref7
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref7
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref7
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref7
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref8
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref8
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref8
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref8
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref9
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref9
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref9
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref9
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref10
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref10
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref10
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref10
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref11
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref11
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref11
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref11
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref11
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref12
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref12
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref12
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/530422/HTM0106_PartC.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/530422/HTM0106_PartC.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/530422/HTM0106_PartC.pdf
http://www.wales.nhs.uk/sites3/Documents/254/WHTM%252001%252D06%2520Part%2520C.pdf
http://www.wales.nhs.uk/sites3/Documents/254/WHTM%252001%252D06%2520Part%2520C.pdf
http://www.hps.scot.nhs.uk/documents/hai/infection-control/guidelines/NHSScotland-Guidance-for-Decontamination-of-Semi-Critical-Ultrasound-Probes.pdf
http://www.hps.scot.nhs.uk/documents/hai/infection-control/guidelines/NHSScotland-Guidance-for-Decontamination-of-Semi-Critical-Ultrasound-Probes.pdf
http://www.hps.scot.nhs.uk/documents/hai/infection-control/guidelines/NHSScotland-Guidance-for-Decontamination-of-Semi-Critical-Ultrasound-Probes.pdf
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref16
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref16
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref16
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref16
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/421028/Managing_medical_devices_-_Apr_2015.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/421028/Managing_medical_devices_-_Apr_2015.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/421028/Managing_medical_devices_-_Apr_2015.pdf
https://assets.publishing.service.gov.uk/media/5485abf1ed915d4c0d000261/con160567.pdf
https://assets.publishing.service.gov.uk/media/5485abf1ed915d4c0d000261/con160567.pdf
https://assets.publishing.service.gov.uk/media/5485abf1ed915d4c0d000261/con160567.pdf
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref19
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref19
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref19
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref19
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref20
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref20
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref20
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref20
http://refhub.elsevier.com/S0195-6701(18)30414-6/sref20
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/530419/HTM_0106_PartD.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/530419/HTM_0106_PartD.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/530419/HTM_0106_PartD.pdf
http://wfhss.com/wp-content/uploads/wfhss-guideline-02_en-1.pdf
http://wfhss.com/wp-content/uploads/wfhss-guideline-02_en-1.pdf
http://www.hse.gov.uk/pubns/indg136.pdf
http://www.hse.gov.uk/pubns/indg136.pdf

	Guidance for the decontamination of intracavity medical devices: the report of a working group of the Healthcare Infection  ...
	Introduction
	Scope
	Principles of decontamination
	Principles of decontamination applied to intracavity medical devices
	Combining service provision with adequate decontamination
	ICMD covers
	Existing guidance
	Facilities for decontamination
	Cleaning
	Sterilization
	Disinfection
	The role of automated decontamination processes
	Emerging technology
	Validation of automated disinfection systems for ICMDs
	Type testing
	Commissioning checks and tests
	Installation qualification (IQ)
	Operational qualification (OQ)

	Performance qualification (PQ)
	Revalidation
	Cycle parameters
	Acceptance criteria

	Further advice
	Storage and transport
	Documentation, tracking and tracing
	Assessment tool for ICMD decontamination
	Education and training
	Guidance when procuring new equipment, including replacing or upgrading existing equipment
	Problem-solving
	Acknowledgement
	Conflict of interest statement
	Funding sources
	References


