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Introduction

The Department of Clinical Neurophysiology at Worcestershire Acute Hospitals
covers a wide range of routine and specialist investigations. These investigations are
usually performed by scientists and practitioners (Clinical Physiologists) and clinically
interpreted by medical consultants or Clinical scientists/physiologists.

These guidelines have been produced to help clinicians make the best use of Clinical
Neurophysiology.

By using recommendations as outlined in these guidelines it is anticipated that there
will be a reduction in the number of inappropriate referrals therefore having a positive
effect on waiting times. The primary objective of this guideline is to improve clinical
practice for the best outcome of the patient. These guidelines have been updated in
August 2019 to reflect a quality improvement plan looking at the appropriateness of
neurophysiology referrals (ID 10311)

Users

This document is intended for use by all referring practitioners, in particular extended
scope practitioners and newly qualified doctors. For all neurophysiology
investigations an appropriate referral is required. This referral should be made using
the Neurophysiology request form. This can be sent by post or via email
wabh-tr.NeurophysiologyElectronicReferrals@nhs.net

Link to referral form.
http://nww.worcsacute.nhs.uk/EasysiteWeb/getresource.axd?AssetlD=120807 &type=
Full&servicetype=Attachment

http://nww.worcsacute.nhs.uk/EasysiteWeb/getresource.axd?AssetlD=120808&type=
Full&servicetype=Attachment

Rationale

It is deemed that a useful investigation may have a positive or negative result but it
must either alter the clinical management of the patient, or add to the confidence of
the clinician’s diagnosis. Some of the causes of wastefulness in neurophysiology
investigations are;

e Investigations where the result is unlikely to affect the patient management.

e Failing to provide appropriate clinical information with a question that the
investigation should answer.

e Relying on investigations more than clinical assessment/examination (i.e.
over investigating)

e Un-necessary repeating of investigations
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Electroencephalography (EEG)

The electrical activity of the brain (EEG) can be recorded using scalp (surface)
electrodes or in specialist circumstances depth electrodes (intercranial) electrodes.
At Worcestershire Acute Hospitals Trust (WAHT) surface electrodes are used. For
the purpose of these guidelines ‘EEG’ will refer to surface EEG.

Types of EEG currently available at WAHT are:

Routine (with video)

Sleep (deprived, sedated, natural)
Ambulatory

Video home Ambulatory

Multiple sleep latency test (MSLT)

Routine

Outpatient Routine EEG recordings are taken from 20 minutes to several hours’
dependent on clinical circumstances. Therefore, they are not deemed to be a ‘quick’
test even though they are relatively inexpensive and are not invasive. They will
include hyperventilation and photic stimulation as standard activation procedures,
unless contraindicated (EEG guideline WAHT 2015)

Inpatient EEGs — will be adapted to each individual case and may be shorter in
length and activation techniques are usually omitted. It is therefore important to
ensure only medically urgent/acutely ill patients receive an inpatient EEG, that will
have a direct impact on care, treatment and management at that time. All other
patients should be seen as an outpatient where appropriate.

Sleep EEG

Sleep deprivation is evidenced to increase the sensitivity of abnormality in the EEG
(Giorgi et al., 2014, Meritam 2018). There are a number of different approaches to
obtaining a sleep recording. These are: sleep deprivation, partial sleep deprivation,
sedated sleep or natural sleep. The clinical scientist/physiologist will help determine
the best approach in triaging, however please include Melatonin prescription for all
children under 3.

Ambulatory EEG

These will be performed on an outpatient basis usually after routine EEG’s have
already been performed. However, to aid in the diagnosis of juvenile myoclonic
epilepsy an ambulatory EEG may be performed in the first instance. The
seizure/episode frequency should be at least 3 times per week before an ambulatory
will be performed.

Recommendations for standard EEG

An EEG should be performed only to support a diagnosis of epilepsy in adults in
whom the clinical history suggests that the seizure is likely to be epileptic in origin.
(NICE 2004, 2018). A single routine EEG can be used to determine seizure type and
classify epilepsy syndromes when the clinical features are highly suggestive of
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epilepsy (NICE, 2018) this enables children, young people and adults to

be given the correct prognaosis. In children, young people and adults presenting with a
first unprovoked seizure, unequivocal epileptiform activity shown on EEG can be used to
assess the risk of seizure recurrence (NICE 2004, 2018).

A single routine EEG can be used to determine seizure type and classify epilepsy
syndromes when the clinical features are highly suggestive of epilepsy (NICE, 2018).
However the sensitivity of a routine EEG is around 50% (Smith, 2005), meaning that
the EEG may be normal in many people with epilepsy. The specificity of inter-ictal
abnormalities in an EEG is 70-90% (Smith, 2005). A study into normal adults found
that 0.5% had epileptiform discharges in their routine EEG and the chance of these
healthy individuals subsequently developing epilepsy was 2-3% (Gregory et al.,
1993). The chance of epileptiform discharges increases to 10-30% in cerebral
pathologies such as tumor, head injury, cranial surgery, or congenital brain injury and
3% of patients with psychiatric disorders (Zifkin et al., 1968). Furthermore 20% of the
general population have non-specific EEG abnormalities (Zifkin et al., 1968).
Combining these factors means that it is easy to misuse and misinterpret EEG
investigations (Fowle and Binnie, 2000).

Using EEG to assess cerebral function, or diagnose and evaluate neurological
conditions apart from epilepsy has widely been evidenced with varied sensitivity and
specificity. When used in conjunction with a clear clinical history EEG can be used to
aid diagnosis in the following circumstances:

e Where seizures or non-convulsive status epilepticus (NCSE) may be a
contributing to acute confusion

e To demonstrate functional disturbance when cerebral dysfunction is clinically
evident but structural imaging is normal

e To detect focal or lateralised abnormalities which could suggest a structural
basis for an encephalopathy

e To identify diagnostic EEG patterns in appropriate clinical settings, such as
sporadic Creutzfeldt-Jakob disease (CJD), Herpes Encephalitis (HSV).

(Smith 2005)

Recommendations for use of Home Video telemetry (adults and children)

The department has the facility to offer home long term monitoring with video. This is
limited due to equipment constraints. Simultaneous video and EEG is proven to
increase the diagnostic yield of epilepsy classification (Cascuno 2022). The referral
should be made to the department. These will be assessed based on frequency of
events and reasoning for Video monitoring. Reasons for referral would include

¢ Nocturnal events (frequent 3 plus per week)

e Increased frequency in events

e Multiple types of events
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Recommendations specific for children and young people

An electroencephalogram (EEG) should be performed only to support a diagnosis of
epilepsy in children and young people. If an EEG is considered necessary, it should
be performed after the second epileptic seizure but may, in certain circumstances, as
evaluated by the specialist, be considered after a first epileptic seizure (NICE 2004,
2018).

In children and young people, a sleep EEG is best achieved through sleep
deprivation or the use of melatonin. (NICE 2017)

When an EEG should not be used.

Do not perform an EEG in the case of probable syncope because of the possibility
of a false positive result (NICE 2004, 2018).

NICE has produced a pathway on the management of transient loss of
consciousness('blackouts") in adults and young people and this should be used in
these circumstances. (NICE, 2014)

Do not use an EEG to exclude a diagnosis of epilepsy when the clinical presentation
supports a diagnosis of a non-epileptic event (NICE 2004, 2018).

Do not use an EEG in isolation to make a diagnosis of epilepsy. (NICE 2004, 2018)

Do not use an EEG to diagnose encephalitis (Smith 2005)

If diagnosis is still unclear after a standard EEG

If epilepsy is suspected, other specialist neurophysiological investigations are
available, such as sleep EEGs or ambulatory EEGs.

Repeated standard EEGs may be helpful when the diagnosis of the epilepsy or the
syndrome is unclear. However, if the diagnosis has been established, repeat EEGs are
not likely to be helpful (NICE 2004, 2018).

Do not use repeated standard EEGs in preference to sleep or sleep-deprived EEGs.
When a standard EEG has not contributed to diagnosis or classification of epilepsy, a
sleep EEG may be performed (NICE 2004). In children and young people, this is
best achieved through sleep deprivation or the use of melatonin (NICE 2012).

Do not use repeated standard EEGs if the diagnosis has been established (NICE
2018)

Long-term video or ambulatory EEG may be used in the assessment of children, young
people and adults who present diagnostic difficulties after clinical assessment and
standard EEG. (NICE, 2013). These are typically used to capture a clinical event and
therefore a minimum of 3 typical attacks per week is required.

Video ambulatory EEG (home or inpatient) may also be used if daily episodes are
occurring. Please discuss these with the department on a case by case basis.
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Nerve conduction study (NCS) and Electromyography

Clinical Indications for NCS/EMG

Polyneuropathy of unknown cause (classification of axonal or demyelinating)
Mononeuropathy — carpal tunnel syndrome, ulnar neuropathies
Mononeuritis multiplex

Disorders of the neuromuscular junction — Myasthenia Gravis, LEMS
Disorders of the anterior horn cells — Motor Neuron Disease

Disorders of the muscles — Myositis, Myopathy

Specialist NCS/IEMG

Clinical conditions where NCS/EMG are NOT indicated routinely (initially)

Radiculopathy when the diagnosis is secure based on clinical imaging findings.
Clinically isolated small fibre neuropathy

Chronic fatigue syndrome

Pain syndrome

Myalgia

Tarsal tunnel syndrome

Meralgia paraesthetica (Lagueny et al., 1991)

Inpatient Referrals (all investigations)

As a standard the department aims to see each inpatient, where clinically
appropriate, within 24hours of receipt of referral. When taking into consideration the
content of this document, referrals will be accepted into the department. It may be
necessary to suspend a referral until further information is available. Where possible
all referrals should be discussed with a member of the Neurophysiology clinical team.
There will be variation and adaptation to the outpatient process to allow inpatients to
be seen in a timelier manner. There may be adaptations to the procedure of the
investigation for differing clinical circumstances.

Electroencephlogram (EEG)

The majority of inpatients will be seen at the bedside for their EEG — therefore
activation procedures are not routinely performed. The length of the EEG recording
will be adapted depending on the clinical circumstances.

Nerve conduction Studies (NCS)

The majority of nerve conduction patients will need to be seen in the department due

to the nature of the investigation and the need for electrical interference to be
minimal for optimal results.
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These patients will have to be seen in the department due to the nature of the
investigation and to limit electrical interference and gain optimal results.
These investigations are currently performed by the Clinical Consultant within the

department. At the time of writing this document this is a single handed consultant

with no cover for EMG services This limits the availability of these investigations.
If this investigation is required at a time when the Consultant Neurophysiologist is on
leave, the referring doctor may have to consider having the investigation elsewhere

or transferring the patient if clinically necessary.

Evoked Potentials (EP’s)

It is not usual practice to perform evoked potentials on inpatients.

individual clinical cases can be discussed with the clinical

department.

Qutpatient referrals (all investigations)

However,

team within the

Please refer to the Neurophysiology outpatient Referral Process Document for

guidelines of practically referring to the department.

Mapping codes of conduct associated with Healthcare Scientists in the

advancing field of Neurophysiology:

Association of Neurophysiological Scientists (Professional Body)

Standard Trust behaviour

To advance for the public benefit the science and practice of
Clinical Neurophysiology and allied subjects by the promotion
of improved standards of training and education and of
research work therein and by making the results of such study
and research available to practitioners and the general public

Listen learn lead

To promote advance and encourage study and practice of the
various techniques involved in the physiological measurement
of the central and peripheral nervous systems

Listen learn lead

To establish uphold and improve standards of education
training competence and conduct of all practicing members

Listen learn lead

To ensure and promote the health and safety of the public
within the field of Clinical Neurophysiology

Well led/no delays

governance of team work through good working relationships,
effective communication and responsibility for their own
professional development. The practitioner needs to
understand the nature of different individuals, their rights and
responsibilities.

To exercise professional supervision by ensuring that Well led
practitioners for admission for Full Membership are suitably

gualified

The practitioner's responsibility is to contribute to the Well lead

The practitioner's responsibility is to meet the requirements of
relevant health and safety legislation and to promote the health
and safety of all those with whom they come into contact

Listen learn lead

The practitioner should be able to recognise culture, gender
and differences in behaviour and relate this to a different
interpretation of situations.

Listen learn lead

NHS Trust
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The practitioner should always be polite, listen and respect the  Listen learn lead
views of the patient and respond to patients complaints
according to professional and local guidelines

The privacy and dignity of patients must be upheld at all times Listen learn lead

A practitioner must hold in confidence any information relating Well led do as we say we will

to a patient whether this be verbal, written or multimedia based  do

It is the practitioner's responsibility to maintain effective Well lead/ listen learn lead/ do
communication with patients and carers in the explanation of as we say we will do

any further arrangements which have or may be made. The
practitioner must fulfil their role in ensuring that procedures
and reports are prioritised appropriately according to local
guidelines. It is the practitioner's responsibility to maintain
effective communication with other health care professionals,
both written and verbal. The practitioner must always maintain
accurate and legible documentation of patients' records.

A practitioner must not abuse the trust of the patient and/or Well led/listen learn lead
carer
Practitioners should respect the rights of their professional Do as we say we will

colleagues but have a duty of care to report any untoward
incidence that contravenes their code of practice.

The practitioner must only participate in safe practices in order  Well led/listen learn lead/

to protect patients undergoing investigations in their care

Reqistration council for Clinical Physioloqists (Voluntary Register)

Standard

A Registrant shall exercise his or her professional skill and
judgement to the best of his or her ability and/or discharge his
or her duties with integrity and with full regard to the public
interest

A Registrant shall not be party to any act or default likely to
bring discredit on the register or any other scientist or
technologist in a health care profession

A Registrant shall not be engaged in any activity inconsistent
with the responsibilities attached to her own appointment or
position within his or her health care profession

A Registrant shall at all times take care to ensure that his or her
work and the results of such work does not constitute any
avoidable danger of death or injury or ill health to any person

A Registrant shall take all reasonable steps to maintain and
develop his or her professional competence by attention to new
development relevant to his or her field of professional activity
and shall encourage persons working under his or her
supervision to do so

A Registrant shall not undertake responsibility as a Clinical
Physiologist which he or she does not believe himself or herself
competent to discharge

A Registrant shall accept personal responsibility for all work
done by himself or herself or under his or her supervision or
direction, and shall take all reasonable steps to ensure that
persons working under his or her authority are competent to
carry out the tasks assigned to them and they accept personal
responsibility for work done under the authority delegated to
them

A Registrant whose professional advice is not accepted shall
take all reasonable steps to ensure that the person overruling or
neglecting this advice is aware of any danger which the member
believes may result from such overruling or neglect
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Universal Ethical Code for Scientists

Act with skill and care in all scientific work. Maintain up to date
skills and assist their development in others

Take steps to prevent corrupt practices and professional
misconduct. Declare conflicts of interest.

Be alert to the ways in which research derives from and affects
the work of other people, and respect the rights and reputations
of others.

Ensure that your work is lawful and justified

Minimise and justify any adverse effect your work may have on
people, animals and the natural environment

Seek to discuss the issues that science raises for society.
Listen to the aspirations and concerns of others

Do not knowingly mislead, or allow others to be misled, about
scientific matters. Present and review scientific evidence,
theory or interpretation honestly and accurately
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Monitoring Tool
This should include realistic goals, timeframes and measurable outcomes.

How will monitoring be carried out?

Who will monitor compliance with the guideline?

Page/ Key control: Checks to be carried out to | How often Responsible for | Results of check reported to: Frequency of
Section of confirm compliance with the | the check carrying out the | (Responsible for also ensuring actions | reporting:
Key policy: will be check: are developed to address any areas of
Document carried out; non-compliance)
WHAT? HOW? WHEN? WHO? WHERE? WHEN?
Appropriateness of referral Triage of referral by clinical Every day Clinical Staff All non —appropriate referrals will be Report to head
staff highlighted to the referring physician — | of department
documented on the audit sheet on a monthly
basis
Change in national and regional | Bi-annual checks are carried | Bi-annual Head of Any change in clinical guidance will go | Bi-annually and
guidelines out to ensure compliance department through a review process of the policy. | reported at
with current guidelines review of policy
date

Guideline for Clinical Neurophysiology Referral
WAHT-NEU-012 |  Pagellofl16 | Version 3




NHS

WAHT-NEU-012

It is the responsibility of every individual to ensure this is the WorCGSters_hlre
latest version as published on the Trust Intranet Acute Hosp|ta|s
NHS Trust

Supporting Document 1 - Equality Impact Assessment Tool

To be completed by the key document author and included as an appendix to
key document when submitted to the appropriate committee for consideration
and approval.

e des
K
2, o8
€ services

. >
e heatth Eo

Herefordshire & Worcestershire STP - Equality Impact Assessment (EIA) Form
Please read EIA guidelines when completing this form

Section 1 - Name of Organisation (please tick)

Herefordshire & Worcestershire Herefordshire Council Herefordshire CCG
STP

Worcestershire Acute Hospitals # Worcestershire County Worcestershire CCGs
NHS Trust Council

Worcestershire Health and Care Wye Valley NHS Trust Other (please state)
NHS Trust

Name of Lead for Activity Kelly Bill

Details of

individuals Name Job title e-mail contact
completing this Kelly Bill Clinical Service k.bill@nhs.net
assessment Manager

Neurophysiology

Date assessment | 5/10/2022

completed

Section 2

Activity being assessed (e.g. Title:

policy/procedure, document, service Policy — Guideline for Neurophysiology Referrals

redesign, policy, strategy etc.)

What is the aim, purpose
and/or intended outcomes of To give guidance for referral process and acceptance of referals.
this Activity?

Who will be affected by the Q# Service User Q# Staff
development & implementation UW# Patient O  Communities
of this activity? O Carers Q  Other

O  visitors a
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What information and evidence
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have you reviewed to help

inform this assessment? (Please

name sources, eg demographic
information for patients / services / staff
groups affected, complaints etc.

Summary of engagement or

consultation undertaken (e.g.
who and how have you engaged with, or
why do you believe this is not required)

Summary of relevant findings

Section 3

QO #Review of an existing activity

U New activity
Q4 Planning to withdraw or reduce a service, activity or presence?

NHS

Worcestershire

Acute Hospitals
NHS Trust

This policy has been in use since 2019 — there have been no
complaints or incidents related to the use of the policy. There has
been an update in 2020 based on a QIP related to continued
improvements of the policy. On this review of the policy staff within
the department were consulted and contributed to the review.

This policy has been reviewed by the neurophysiology department.
The policy has been successfully in place since 2019 — based on no
complaints, or incidents relating to the policy. Updated references
have been used to support he policy and its continued use.

Please consider the potential impact of this activity (during development & implementation) on each of the
equality groups outlined below. Please tick one or more impact box below for each Equality Group and
explain your rationale. Please note it is possible for the potential impact to be both positive and negative within
the same equality group and this should be recorded. Remember to consider the impact on e.qg. staff, public,
atients, carers etc. in these equality groups.

Reassignment

Equality Group Potential | Potential | Potential | Please explain your reasons for any
positive | neutral | negative | potential positive, neutral or negative impact
impact impact impact | jdentified
Age
Disability # By using this policy it ensures that all patients
have equal access to the appropriate
neurophysiology investigations by following the
standards of referral within the policy.
Gender

Marriage & Civil
Partnerships

Pregnancy &
Maternity

Race including
Traveling
Communities

Religion & Belief
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Potential
negative
impact

Potential
neutral
impact

Potential
positive
impact

Equality Group

identified

Please explain your reasons for any
potential positive, neutral or negative impact

Sex

Sexual
Orientation

Other

Vulnerable and
Disadvantaged
Groups (e.g. carers;

care leavers; homeless;
Social/Economic
deprivation, travelling
communities etc.)

Health
Inequalities (ny

preventable, unfair & unjust
differences in health status
between groups,
populations or individuals
that arise from the unequal
distribution of social,
environmental & economic
conditions within societies)

Section 4

What actions will you take
to mitigate any potential
negative impacts?

Risk identified

Actions
required to
reduce /
eliminate
negative

Who will
lead on
the
action?

Timeframe

impact

How will you monitor these
actions?

When will you review this

EIA? (e.gin a service redesign, this
EIA should be revisited regularly
throughout the design & implementation)

Annually or when any identified incident or complaint has arisen.

Section 5 - Please read and agree to the following Equality Statement

1. Equality Statement

1.1. All public bodies have a statutory duty under the Equality Act 2010 to set out
arrangements to assess and consult on how their policies and functions impact
on the 9 protected characteristics: Age; Disability; Gender Reassignment; Marriage &
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Civil Partnership; Pregnancy & Maternity; Race; Religion & Belief; Sex; Sexual
Orientation
1.2. Our Organisations will challenge discrimination, promote equality, respect
human rights, and aims to design and implement services, policies and measures
that meet the diverse needs of our service, and population, ensuring that none
are placed at a disadvantage over others.
1.3. All staff are expected to deliver services and provide services and care in a
manner which respects the individuality of service users, patients, carer’s etc, and
as such treat them and members of the workforce respectfully, paying due regard
to the 9 protected characteristics.
Signature of person Kelly Bill
completing EIA
Date signed 5/10/2022
Comments:
Signature of person the Leader | Kelly Bill
Person for this activity
Date signed 5/10/2022
Comments:
ng{;e;;e;;ng; Herefordshire ﬂeddrt(h af»d' Srgmsgrove . South‘Wo«vestmmre - , ‘Wpefomt Wye Valley
W Clinical Commissioning Group Ulinical Commissioning Group  Clinical Commissioning Group Clinical Commissioning Group NHS Trust
it whe T3 §) Roresiohie - Heetrsie
Health and Care NHS Foundation Trust o/ Taurus < Council

NHS Trust
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Supporting Document 2 — Financial Impact Assessment

To be completed by the key document author and attached to key document when
submitted to the appropriate committee for consideration and approval.

Title of document: Yes/No

1. | Does the implementation of this document require any No
additional Capital resources

o | Does the implementation of this document require NO
additional revenue

3. | Does the implementation of this document require No
additional manpower

4. | Does the implementation of this document release any No
manpower costs through a change in practice

5 | Are there additional staff training costs associated with No
implementing this document which cannot be delivered
through current training programmes or allocated training
times for staff

Other comments:

If the response to any of the above is yes, please complete a business case which is
signed by your Finance Manager and Directorate Manager for consideration by the
Accountable Director before progressing to the relevant committee for approval

Guideline for Clinical Neurophysiology Referral

WAHT-NEU-012 | Page160f16 | Version 3




