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Service standards

=

Cauda equina syndrome (CES) is a time-dependent clinical emergency and
all acute imaging services supporting type 1 emergency departments (EDs)
should have policies in place for managing these patients.

Every acute imaging service should provide access to a 24/7 MRl imaging
service for acute CES.

Imaging should be undertaken urgently within four hours of request.

Where an MRl service cannot be provided locally, the acute service should
have a networked service agreement with other local or regional providers.

However, all acute services should aim to have on-site 24/7 MRl by June
2024,

Where a transfer of patients is necessary there should be protocols in place
documenting the patient pathway including the decision to transfer, process
for referral, agreed responsible clinical teams at both sites, protocols for
imaging, communication of the final report, treatment and repatriation.

The MRI scans should be undertaken by staff who are appropriately trained
in MRI'imaging including MRI safety.

The final report should be issued by an appropriately trained professional
within one hour of the MRl scan.
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MRI 24/7 service
development planner

Initial starting point - 9am to 5pm service Mon-Fri
No formal emergency provision

pe

Early morning slot/on-call
radiographer - ability to see
emergency patients before

8.30am Mon-Fri

Evening list/on-call radiographer
- ability to see emergency
patients 5 to 8pm Mon-Fri

pe

Provision of and protected emergency slot/s during weekend lists /
on-call radiographer Sat-Sun 9am to 5pm

pe

Increased weekend hours shift or on call (8am to 8pm) with increased
ability to accommodate emergency patients in next slot

pe

Service maximised via clinical hours 7 days a week ~8am to ~8pm with
increased ability to accommodate emergency patients

Gold standard - MRI 24/7 service 365 days/year

|4l
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Introduction

CES is arare diagnostic and surgical emergency, caused by sudden narrowing of the
lumbar spinal canal, usually as a result of an acutely prolapsed intervertebral disc, and
requires urgent specialist decompression.

Itis a very uncommon cause of pain in the patient presenting in the ED, with an estimated
population incidence of 1-1.9 per 100,000."

If this condition is not managed in a timely and efficient manner it can lead to severe

and permanent disability including irreversible paralysis and loss of bladder, bowel and
sexual function. The difficulty is in accurately making the diagnosis. The recognised
features of CES include bilateral sciatica, progressive neurological deficit, difficulty in
initiating micturition or impaired sensation of urinary retention with overflow, a sensation
of rectal fullness, faecal incontinence, anaesthesia of the anal sphincter and loss of

sexual function. CES may present with any or many of these symptoms. There is no

single feature that is reliable to aid or confirm diagnosis of CES as these symptoms have
limited specificity. The correlation of clinical findings with MRl is poor,?2 but MRl is the gold
standard diagnostic study to help rapidly exclude the diagnosis. The Healthcare Safety
Investigation Branch (HSIB) has recently identified CES as a major patient safety issue and
made recommendations to improve safety including access to urgent MRI 2 It is also worth
considering the implications of CES due to malignant causes as symptoms of malignant
spinal cord compression (MSCC) can be similar, and there is established guidance on
imaging and treatment for MSCC.#

It is difficult to exclude CES on clinical symptoms alone. The recent guidance published by
Getting It Right First Time (GIRFT)® on spinal disease and CES indicated that there should
be availability of MR scanning for these patients on a 24/7 basis. This is also recommended
in the GIRFT specialty report on emergency medicine.® This is supported by the work of the
Society of British Neurological Surgeons and the British Association of Spinal Surgeons,’
which recognises the role that MRI has in the diagnosis of CES and states that it should

be available 24/7 in referring hospitals. The decision to undertake an MRl scan in a patient
suspected of having CES has also been indicated as not requiring discussion with a spinal
surgeon.” This presents major logistical issues.

Currently, there are around 170 major (type 1) EDs in England, which are located within
around 130 acute trusts, with some NHS trusts being responsible for two or more EDs. (A
type 1 ED is defined as ‘a consultant-led 24-hour service with full resuscitation facilities’. ®)

We know from the recent GIRFT report that not all of these trusts have the ability to perform
24/7 MRl scanning.® This has often resulted in patients being treated and transferred
between organisations, often late at night for an urgent diagnostic study. This has
implications such as the cost and inconvenience of moving patients, additional burden

on centres that are offering a 24/7 MRl service, possible delays to patient pathways and
additional complications if the patient has an implant as the scanning hospital will not have
access to previous notes and imaging. Emergency MRI should be available on-site in all
acute hospitals dealing with these patients by a target date of June 2024. \Where a local
service is unable to provide this service then there should be an agreed networked service
with local providers and clear protocols should be in place, bearing in mind the pressures
on the ambulance service. These should detail the journey from diagnosis, procedures

for referral, safe transfer including pain relief, issuing of the urgent report, treatment and
repatriation of the patient.
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Given the urgency to make the diagnosis, and the potential life-changing consequences of
missing the diagnosis, these guidelines are designed to support and encourage all trusts
that may see patients with cauda equina (CE) compression, particularly those with a type 1
ED to support that department with the provision of MRI scanning, aiming towards a 24/7
delivery of an urgent MRl service. This would allow rapid decision-making and appropriate
treatments and minimise bed blocking.

This work has been undertaken for the Clinical Imaging Board by The Royal College of
Radiologists (RCR), Society and College of Radiographers (SCoR), Institute of Physics and
Engineering in Medicine (IPEM), British Society of Skeletal Radiologists (BSSR) and British
Society of Neuroradiologists (BSNR) and represents a pragmatic approach to the delivery of
an MRl service, trying to avoid the necessity of moving patients between adjacent trusts.

This guidance looks at the provision of a safe MR scanning service, aiming towards local
delivery of a 24/7 urgent MRI service. It offers methods to try to maximise the service that
can be provided within the restrictions on radiographic staffing numbers and suggestions
on the sequences that should be performed to minimise the time within the scanner.

This work is reminiscent of the introduction of CT scanning 30 years ago and forms the
basis of the delivery of a 24/7 emergency MR scanning service to support EDs within the
UK and improve patient care. All trusts should aim to have on-site 24/7 MRl by June 2024.

1
Timing of imaging

The timing of imaging examinations in CES is still contentious. Emergency out-of-hours
imaging requests should only occur if there is a plan for immediate surgery. In light of the
urgency of diagnosis, following receipt of the request, imaging should be undertaken as
soon as is practicable in the next MRI slot within four hours of request. This will be aided by
having daily dedicated emergency MRl imaging slots. From animal studies it is clear that
after six hours complete neural ischaemia is irreversible. However, it is recognised that this
timeframe is difficult to achieve in patient care.®

For a significant minority of patients there is irreversible neurological deficit at presentation,
but it is not easy to identify this subset.® For the typical CE-related problems such as
incontinence there is controversy over whether the outcome is better for patients operated
on within 24 or 48 hours.®'° There is agreement that the outcome is poorer after 48 hours®
and surgery should be undertaken quickly after diagnosis.

Persistent pain seems to be more prevalent and severe with growing time to surgery."
There is also correlation of delayed surgery with delayed discharge and death; however,
confounding factors were not excluded, and this could be due to underlying health issues
causing delay in surgery in the first place.® The position statement of the Royal College of
Emergency Medicine' highlights the need for local policies and access to urgent 24/7 MR
imaging.

2
Referral criteria

Itis recommended that each MRI service has a standard operating procedure (SOP) to
ensure that the full process for an on-call/out-of-hours service is documented, agreed and
shared widely with referrers, wards and EDs as well as the relevant staff in the radiology
department. Itis recommended that the SOP includes the following.
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= Agreement on which examinations can be referred for on-call MRI —-is it limited to CES
spines?

= Strict referral criteria set out in accordance with the GIRFT national pathway,'? including
who can refer (including seniority and specialty), who can accept/justify and protocol
and accepted clinical indications including the need for bladder assessment in the
emergency department prior to MRI.

= Process for patients who are unable to have their scan due to safety queries or who are
contraindicated.

3
MRI referral

To ensure there are no delays in the MRI scan, the patient should arrive at the MR
department with all necessary information to ensure radiology staff can satisfy themselves
that the patient is safe to be scanned. They must also have the appropriate pain reliefand
escortin place. To enable this, the following must be completed.

MRI safety checks

The patient should arrive in the MRI department with all necessary information to allow
afinal MR safety check to take place. The MRI department should be informed about all
previous surgeries, implants and metallic foreign bodies that the patient has at the earliest
opportunity so that the safety of these can be established.' Sites may have local policies for
scanning urgent and emergency patients, and the referring team should be made aware of
these and ensure they are followed.

The MRI department should have a procedure in place to establish patient safety when the
patient is unable to complete their own safety questionnaire. ®

The MRI radiographers must have sufficient training and expertise in MRI safety to allow
them to investigate implants and establish whether they are MR safe, MR unsafe or MR
conditional to scan. The radiographer should be competent in adapting scan parameters
to meet the conditions of any MR conditional implants. This is particularly important when
on call or out of hours, where there may not be physicists or other senior radiographers
to consult about implant safety. Where there is any doubt about patient safety (for
example, when scanning a patient with MR unlabelled implants or off-label scanning) the
radiographer should follow the local SOP for scanning patients with implants where MR
may be contraindicated. As per MHRA guidelines’® this might involve a discussion with
the relevant consultant radiologist and/or MRI safety expert. It may be necessary to delay
a scan until the relevant expertise is available for more complex safety requirements, and
this process must be documented in the local SOP. Established local safety protocols for
evaluating and scanning implants, which can be followed when expertise is not available,
would facilitate access to MRl out of hours and 24/7 scanning.

Where an MRI department is not set up to scan particular implants (for example
pacemakers, neurostimulators, infusion pumps) it is advisable that agreements are in
place with another local site that is able to perform the scan. Departments that provide the
services for these more complex implants may not be able to provide this service out of
hours due to the availability of other departments such as a cardiology clinic. The Clinical
Imaging Board has previously released a statement that ‘patients with cardiac devices
should no longer be disadvantaged and have the same access to MRI scanning in the
NHS as everyone else’'* Separate guidance on scanning active cardiac devices has been
published.?®




www.rcr.ac.uk

MRI provision for cauda equina syndrome 8

Where a patient has a contraindication to MRI (for example an MR unsafe implant) then
the hospital should have a local policy for managing these patients without an MRI scan.
Computed tomography (CT) or CT myelography if available should be considered as a
contingency imaging strategy.'®'” However, compared with MRI this has poor soft-tissue
contrast and might not reveal disc protrusions in older patients with degenerative spinal
conditions and can make the images non-diagnostic.

MR procedures may be used for pregnant patients after critical risk-benefit analysis,
following review of local policies and the safety advice contained in the MHRA guidelines to
minimise the risk to the patient and the fetus.'

Pain relief

The patient must keep still for the duration of the MRI scan to enable diagnostic images to
be obtained. Any pain relief that the patient requires to help them keep still during the scan
must have been organised before the patient arrives at the MRI department and there must
be a member of the clinical team present to administer this and monitor the patient.

Additional staffing

Itisimportant to ensure that appropriate levels of staffing are available, particularly outside
of normal MRI scanning hours. The referring or local responsible clinical team should
identify patients who require additional support (for example log roll) at the point of referral
to avoid delays to the scan. All staff who attend the MRI department to assist with patients
should be at least verbally screened for implants before entering the MRI controlled access
area, in line with the MRl local rules and the MHRA MRI guidelines.” All supporting staff
must be informed of the risks of entering the MR environment (scan room) and should not
enter unless they have been cleared to do so by an authorised member of the MRI team and
have completed the relevant MRl safety screening form.

4 There is no guidance nationally on requirements for or experience in the setting up of an
24/7 MRl access MRI on-call service.
A gap analysis should be undertaken that includes a plan to progress from whichever level
of service the department is providing currently to the provision of a 24/7 service. In the first
instance there should be protected daily slots to scan patients with suspected CES or other
emergency scans. See the MRI24/7 suggested service development planner on page 4.
5 The minimum staffing required for the provision of an MRI on-call scan is a radiographer
Staffing who is both an MRl authorised person (supervisor) and an MR operator (as per the

definitions in the MHRA safety guidelines for MRI).'® This enables the radiographer to both
supervise a non-authorised person in the MR environment and operate the MRl equipment.
The radiographer must have enough experience to independently deal with complex
cases, emergency situations and safety queries and perform MRI examinations of the
spine. The radiographer should not be left on their own at any time with the patient. For the
examination to start, a second person must be present. Who this is will need to be agreed
locally, but possible options are:
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= On-call radiologist
= Second radiographer —can be two on call for MRl or someone from a different modality
= Escort staff from the referring ward/department.

If contrast or other medication is required then the radiographer must follow local policy to
check the medication details.'

If the second person is not MRI authorised then MRI safety training must be given. What
this includes and how it is documented should be in the local department SOP. As a
minimum requirement, this training should include the hazards associated with the magnet
room, restrictions on access and what to do in an emergency situation (clinical and non-
clinical).

Consider whether other radiographers who are working within the department who
already provide an on-call or out-of-hours service can be trained to complete an MRl spine
examination.'® If this occurs then provision for ensuring adequate training and maintaining
competency must be documented. Their training and experience also need to include

the ability to deal with emergency procedures and safety queries as well as scanning
competencies as per section 6.

6
Radiographer training

All radiographers who undertake MRI scanning, whether in or out of hours, must complete a
local training programme. This must include the use of equipment, the hazards associated
with MRl and actions to take in a medical and non-medical emergency and must fulfil the
training requirements for category A personnel (MR operators) as defined by the MHRA."®

If the second person present is not an MR authorised person with independent access to
the MR environment (scan room) then their training requirements must be understood,
completed and documented by the on-call MRI radiographer (see section 5).

Wider staff training

Itis important to communicate with referrers and non-MRI staff who may be involved in
out-of-hours services and ensure that they too have an understanding of MRl risk and
hazards, as it is the responsibility of the referrer to identify those patients with implants and/
or contraindications to MRI.

7
Image transfer
and reporting

Images should be easily and rapidly accessible to the clinical teams across the network
for review, decision-making and reporting. The reporting of these examinations needs to
be clearly defined in the SOP, using on-call local radiologists, networks® or a reporting
radiographer of an appropriate competence to sign off the examination; or where no local
service is provided, clear local protocols with outsourcing reporting companies need to be
established. This will allow a rapid 24/7 production of the report, which should be made
available to the referring clinician within one hour.
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8

MRI protocol

MRI protocol flow chart

A sagittal T2 weighted sequence is the single MRI sequence needed to screen for and
demonstrate CE compression,?'?? and therefore to make the decision to intervene surgically.
The 24/7 CES MRI screening protocol should prioritise this sequence. This is typically a 2D
turbo spin echo sequence.

There isindication in the literature that a limited emergency MRI protocol is effective for
safely excluding compressive CES.2 Further imaging within the scan session should not

be required for screening purposes. However, when the presence of CE compression

is identified, additional images are often required before surgery, for example axial T2
weighted and sagittal T1 weighted sequences. Centres should also consider covering the
entire spine when the radiographers cannot identify CES on the T2 sagittal sequence. This
may be in the form of a single T2 sagittal sequence covering the cervical and thoracic spine.

The scan duration should be kept to a minimum, as patients are in pain and might move
considerably during acquisition. It is advisable to prioritise the T2 sagittal sequence and
have a CES MRI protocol with shorter sequences stored for patients who are unable to
tolerate lying still for the standard scan.

Itis also advisable to have a low specific absorption rate (SAR) protocol set up to reduce
SAR levels for those patients with MR conditional implants, and a metal artifact reduction
protocol set up to reduce the artifact from any metal within the imaged area.

SUSPECTED CAUDA EQUINA SYNDROME

Saglttal T2 lumbar splne

If contraindicated consider CT
or CT myelogram if available

-/ \m

|

Axial images at
appropriate level

C0n5|der screening sagittal T2
cervical and thoracic spine

m/ \ﬂ

|

Axial images at
appropriate level

Clinical review J
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9 An audit should be undertaken on provision of out-of-hours MRI looking at the current gap,
Audit challenges and progression towards a 24/7 service.
Glossary

MR conditional

An item with demonstrated safety in the MR
environment within defined conditions. Ata
minimum, address the conditions of the static
magnetic field, the switched gradient magnetic field
and the radiofrequency fields. Additional conditions,
including specific configurations of the item, may be
required.

MR unsafe

An item that poses unacceptable risks to the
patient, medical staff or other persons within the MR
environment.

MR safe

An item that poses no known hazards from exposure
to any MR environment.

MR unlabelled

An item without an MR safe, MR conditional or MR
unsafe label.

MR environment

The 3D volume of space surrounding the MR
magnet that contains both the Faraday shielded
volume and the 0.5 mT field contour. This volume
is the region in which an item might pose a hazard
from exposure to the electromagnetic fields
produced by the MR equipment and accessories.

SAR

Specific absorption rate. The rate at which
radiofrequency energy is absorbed by the patient
perkg.

T1orT2
weighted images

Types of MRIimages that result in different tissue
contrast.
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