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ABSTRACT

Introduction: A chronic subdural haematoma (cSDH) is an encapsulated collection of fluid and blood deg-
radation products in the subdural space. It is increasingly common, affecting older people and those living
with frailty. Currently, no guidance exists to define optimal care from onset of symptoms through to
recovery. This paper presents the first consensus-built recommendations for best practice in the care of
cSDH, co-designed to support each stage of the patient pathway.

Methods: Guideline development was led by a multidisciplinary Steering Committee with representation
from diverse clinical groups, professional associations, patients, and carers. Literature searching to identify
relevant evidence was guided by core clinical questions formulated through facilitated discussion with
specially convened working groups. A modified Delphi exercise was undertaken to build consensus on
draft statements for inclusion in the guideline using survey methodology and an in-person meeting. The
proposed guideline was subsequently endorsed by the Society for British Neurological Surgeons,
Neuroanaesthesia and Critical Care Society, Association of Anaesthetists, British Association of
Neuroscience Nurses, British Geriatric Society, and Centre for Perioperative Care.

Results: We identified that high quality evidence was generally lacking in the literature, although rando-
mised controlled trial (RCT) data were available to inform specific recommendations on aspects of surgical
technique and use of corticosteroids. The final guideline represents the outcome of synthesising available
evidence, consensus-built expert opinion and patient involvement. The guideline comprises 67 recommen-
dations across eight major themes, covering: presentation and diagnosis, neurosurgical triage and shared
decision-making, non-operative management, perioperative management (including anticoagulation), tim-
ing of surgery, intraoperative and postoperative care, rehabilitation and recovery.

Conclusions: We present the first multidisciplinary guideline for the care of patients with cSDH. The rec-
ommendations reflect a paradigm shift in the care of cSDH, recognising and formalising the need for
multidisciplinary and collaborative clinical management, communication and decision-making delivered
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Introduction

A chronic subdural haematoma (cSDH) is an encapsulated col-
lection of fluid, blood, and blood degradation products layered
between the arachnoid and dura matter coverings on the brain’s
surface.' It is a common neurological condition, most often
affecting older patients with other health conditions, frailty, or
anti-thrombotic use.”* Symptoms may be sub-acute in onset,”
mirroring those of a slowly evolving stroke, and can occur with
or without antecedent trauma.” Given its impact on patient func-
tioning and experience, it can be considered a ‘sentinel’ health
event®’ similar to conditions such as fractured neck of femur.
Data from both the United Kingdom (UK) and United States (US)
suggest that cSDH case numbers will rise by 50% over the next two
decades.*” However, whilst care of a similarly vulnerable surgical
population - people with fractured neck of femur - has been revolu-
tionised by guideline-led and multidisciplinary co-management sup-
ported by audit, care of cSDH remains very poorly optimised.'”!" No

best practice guidance exists. Care is delivered via complex and often
fragmented systems spanning regional networks and professional and
organisational boundaries, with patients needing input from multiple
disciplines across primary, community, secondary and tertiary care
that may not always be well coordinated. Inter-hospital transfer is
common because surgery needs to be provided by adult neurosurgical
services, which are concentrated in approximately 30 locations across
the UK and Ireland."” Up to 90% of patients needing surgical care for
cSDH initially present to local secondary care settings, with over 40%
of these repatriated to their referring institution following surgery."
Absence of best practice guidance and the challenges of the
poorly defined and sub-optimal care model are implicated in
known difficulties in communication, patient flow, multidisciplin-
ary coordination, and resourcing; resulting in significant acute bed
usage, patient and staff dissatisfaction, and perioperative morbid-
ity.>'>'* This guideline seeks to address these problems by co-
designing a new approach to best practice. Based on current



available evidence and consensus-built with professionals, patients,
and carers, this guidance seeks to provide a resource to inform
each stage of the patient journey from diagnosis, surgical triage,
and referral through the perioperative period and on to recovery. It
has been designed to be relevant for those caring for patients with
cSDH both in and outside of specialist neuroscience units (NSUs),
and those involved in planning and organising services.

Who do the recommendations apply to?

These recommendations apply to any patients diagnosed with a
cSDH in secondary or tertiary care in the UK, from the onset of
symptoms through to recovery. In clarifying ‘what good looks
like’ for this condition, they will help to reduce unwarranted
variation in practice and outcomes, and will be helpful in upskill-
ing those less familiar with this condition (e.g. because they are
based outside tertiary neurosurgical centres). This is vital, as
pathway analysis has demonstrated that ¢SDH requires input
from nearly 30 distinct in-patient specialities and, as a cohort,
over a third of the inpatient stay is in non-specialist centres."’
Our guidelines also make recommendations for the care of
patients initially triaged to ‘non-operative’ management. This is a
significant cohort (approximately 30% of all referrals to neuro-
surgical teams)® but evidence to guide the care of this group is
extremely limited.

The recommendations have been co-designed to address spe-
cific challenges in the perioperative care of cSDH. They should be
viewed as complementary to other more general guidance for the
delivery of safe perioperative care, such as the Royal College of
Anaesthetists’ core guidelines for the provision of anaesthetic serv-
ices'> and guidelines on perioperative care of individuals living
with frailty issued by the Centre for Perioperative Care (CPOC)."

Our recommendations do not apply to those with acute sub-
dural haematoma (aSDH) which often occurs as a result of major
trauma.'”
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Methods

Development of the guideline was protocol-led,'® informed by
methodology used by the UK National Institute for Health and
Care Excellence (NICE)" and the AGREE II (Appraisal of
Guidelines for Research and Evaluation) checklist.”® Per proto-
col,'® a multidisciplinary Steering Committee of experts in the
care of ¢SDH with representation from patients and carers and
relevant professional societies and associations was convened.

Statement generation

Five working groups were formed to cover distinct phases of
care, based on patient journey and stakeholder identification'
(Figure 1). Participants with relevant expertise for the working
groups were recruited through professional networks, snowball
sampling, recommendation by professional society, or literature
searching. In total, 17 different medical or allied health disci-
plines were represented across the working groups, as was a
patient-facing charity, the Neurological Alliance. Separate patient
and carer representatives were identified from two separate UK
regions. Joint working group leads were appointed, each with a
neurosurgical lead paired with a relevant other specialty lead (e.g.
emergency medicine, geriatric medicine). To ensure that recom-
mendations were relevant to the broadly defined multidisciplin-
ary teams, clinicians from across secondary and tertiary care
were purposefully included in the working groups.

Separate facilitated meetings of each working group were
helped to identify key clinical questions specified in the PICO
format (Population, Intervention, Comparator, Outcome) to
guide literature searching. Forty-four PICO questions were
grouped into 12key themes and mapped to the current literature
via a systematic search. GRADE methodology was used to assess
the evidence (Supplemental Material) and, where possible, meta-
analysis was undertaken, with some outputs already accepted for
publication.*""** This work, together with a parallel umbrella

Working groups

Non-operative
&
adjuvant care

Natural history

& diagnosis

Perioperative
care

Rehabilitation &
recovery

Working groups had multidisciplinary co-leads. Each group had two facilitated meetings - to refine important clinical
questions (1) and draft early recommendations based on collated evidence and expert opinion. All recommendations
were then iterated internally among the steering group and externally via a modified Delphi.

Guideline sections

Diagnosis
& Referral

Perioperative
management

Neurosurgical
triage

Scheduling
surgery

Rehab &
recovery

Postoperative
care

Surgery &
anaesthesia

Non-operative
Management

Figure 1. Working group and guideline sections.
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review of existing systematic reviews,” identified that most areas
of cSDH care were lacking in evidence.

The Steering Committee oversaw and reviewed outputs of the
individual working groups, and drafted recommendations based on
evidence reviews and consultation with the working groups.
Evidence tables derived from literature searching and the full list of
PICO questions are included in Supplemental Material to this

paper.

Consensus-building

In a novel step, we then consensus-built the draft recommenda-
tions with the wider professional community using a modified
Delphi exercise hosted on an online collaboration platform
(Thiscovery). This involved a two-round survey and an in-person
meeting. Open-text comments and quantitative analysis (pre-
defined consensus threshold of >66% agreement to include) of
survey findings were used to identify how the statements could
be optimised, with final agreement reached in a consensus meet-
ing with patient and carer representation in November 2023. As
such, the guideline represents an informed synthesis of evidence,
where available, and expert opinion, a necessary approach given
the paucity of published research in many key clinical areas.

During the consensus meeting, evidence that had emerged
since the original literature searches (Summer 2022) was pre-
sented to attendees. Revisions to the guideline following consen-
sus-building exercise were approved by the Steering Committee
before the guideline draft was submitted for external review and
endorsement by professional societies. Minor wording changes
suggested by this process were incorporated and ratified by the
Steering Committee. Full details of all changes are available in a
separate paper summarising our consensus-building exercise and
its Supplemental Material.

Patient and public perspectives

Patient and carer perspectives were fundamental to the co-design
approach. We convened a patient and carer panel to review the
PICO questions and agree the scope of the future guideline. This
session was chaired by anaesthetic (DJS), neurosurgical (EE,
BMD), nursing (JGO), and charity (GC) representatives from our
Steering Committee. Additional patient and carer representatives
(IF, EF, JJ) who had experience of ¢SDH care across two UK
neurosurgical centres attended our in-person consensus meeting.
These representatives reviewed all documents pre and post meet-
ing, participated actively in discussions, proposed changes based
on their lived experience, and had voting rights equivalent to
others.

Additional review by patient and public representatives to
endorsing societies (CPOC) highlighted how inter-hospital trans-
fer could be distressing and disruptive to patients, especially
those with acute or chronic cognitive impairment. The question
of whether an advocate could accompany such patients, or
whether transfers could be scheduled for day (rather than night
times) to help reduce distress, was raised, and will need to be
considered in future updates of this guideline once the relevant
evidence and consultation has taken place. However, in the
meantime, we recognise that although important, such considera-
tions should not delay clinically urgent transfers.

Strength of recommendations

In general, statements in the guideline contain a verb and action

that might be performed in clinical practice. The strength of each

recommendation is incorporated into the text using the following
definitions adopted by the NICE.**

e  Must - for instance, there is a legal duty to apply a recom-
mendation or the consequences of not following a recom-
mendation is extremely serious;

e  Should - the intervention will do more good than harm for
the vast majority of patients;

Could - will do more good than harm for most patients.
Consider is used to indicate that the recommendation is less
strong than a ‘should’ recommendation with more closely
matched risks and benefits.

Terminology and phrasing

At certain points in the text, we have used certain phrases to
identify recurrent concepts. Sometimes we have had to assign
certain decisions (such as judging what is ‘significant’ or ‘urgent’)
to clinical decision-makers because evidence does not exist to
define accurate thresholds.

Throughout, we use the term ‘patient’s advocates’ to encom-
pass the many different individuals who may be able to provide
information about a patient’s wishes or health. This does not
reflect a specific legal term (such as an ‘independent mental cap-
acity advocate’) but instead is intended to encompass the broad-
est definition of a patient’s ‘relevant others’. This includes (but is
not limited to) a patient’s next-of-kin, family, or close friends.
These individuals may vary from person to person.
Understanding this and communicating with the correct individ-
ual(s) where appropriate is an important expectation.

We have used the phrase ‘geriatrician’ and ‘geriatric medicine’
to identify medical specialists in the care of older patients. We
recognise that this term is sometimes criticised, and was the sub-
ject of much debate in our consensus meeting. In the end, we
adopted it following the input of the multiple representatives
from this discipline on our steering group, and because it is the
term adopted by the relevant professional society in the United
Kingdom - the ‘British Geriatrics Society’.

Recommendations

In total, we make 67 statements, across eight major themes.

Presentation, diagnosis, natural history, initial decision-
making, and transfer

Presentation and diagnosis
a. Consider a ¢cSDH in patients who have any of the following,
progressively worsening over days to weeks:

Headache

Speech disturbance

Unsteadiness or falls

Focal neurology (such as one-sided limb or facial
weakness)

e  Confusion or reduced consciousness level.

b. Less commonly cSDH can cause sudden onset, and/or tran-
sient symptoms, including seizures.
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Isolated confusion is less specific for cSDH than other symp-
toms, and other causes should also be considered in the dif-
ferential diagnosis.

Many patients with ¢SDH have some pre-existing functional
or cognitive impairment, so it is important to establish their
baseline so changes from this can be identified.

A collateral history should be sought if the patient is unable
to provide a detailed description of their symptoms or onset.
Patients with a suspected ¢SDH should receive diagnostic
neuro-imaging, typically a non-contrast CT.

In cases of bilateral cSDH, where there is suspicion of intracra-
nial hypotension (e.g. due to CSF leak), the neurosurgical team
should consider seeking specialist (e.g. neurosurgical subspeci-
alty or neuroradiology) opinion and further investigation.

Referral to neurosurgery

a.

Patients identified to have a c¢SDH should be referred
urgently to neurosurgery. Referral should include a clear
description of:

e Symptoms (including the presence or absence of com-
mon symptoms related to a c¢SDH and their time
course. This includes; focal neurology, headache, or cog-
nitive change)

e The Glasgow Coma Score (including its breakdown and
trajectory)

Any history of prior trauma

The patient’s prior functional baseline (both physical
and cognitive), whether there has been a change from
this, and if there are any safeguarding concerns

e DPresence of any advanced directives, RESPECT plan,
ceilings of care or expressed treatment wishes
An assessment of the patient’s frailty
Presence of any haemostatic concerns (including coa-
gulopathy, platelet dysfunction, anticoagulant, or anti-
platelet use)

e  Presence of any co-existent life-limiting illness

Diagnostic imaging should be made available by the refer-
ring hospital at the time of referral for neurosurgical review.
Many neurosurgical services have adopted electronic referral
systems. The referring clinician should judge whether the
clinical circumstances require an additional discussion, tak-
ing into account local guidelines.

Additional investigations

a.

Patients diagnosed with a ¢SDH should receive appropriate
additional investigations that may inform adjuvant manage-
ment, inform perioperative optimisation, or exclude compet-
ing causes of symptoms. These should include:

Full blood count

Coagulation parameters (including PT, APTT, and
fibrinogen)

Renal function

Electrolytes (including Na and K)

Electrocardiogram (ECG)

Other investigations should be guided by clinical need following
consideration of patient history, examination, and the results of
other investigations.

Where abnormalities are found, optimisation should begin at

the point of diagnosis.
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Neurosurgical triage, shared decision-making, and inter-
hospital transfer

Shared decision-making

a.

Following the diagnosis of a ¢SDH, efforts should be made
to share decisions around treatment options with patients
and their advocates. They should be provided with sufficient
information to inform decision-making, including an under-
standing of the risks and benefits of different treatment
options.

Indications for surgery

a.

b.

Surgery should be considered in patients with symptomatic
cSDH

Consider surgery in patients with minimal or no symptoms
of a ¢SDH, but with radiological evidence of a large volume
cSDH with mass effect (e.g. significant midline shift >5mm).

Adjuvant therapies

a.

Corticosteroids should not be used to treat symptomatic
cSDH, either for non-operative management or as an adju-
vant to operative management.

There is insufficient evidence to support the routine use of
statins, ACE-inhibitors or other proposed disease-modifying
treatments in the management of ¢SDH. Whilst this does
not preclude their use for other co-existing indications (e.g.
hypertension or heart disease), their use for cSDH should be
restricted to a research context.

There is insufficient evidence to support the routine use of
tranexamic acid for the treatment of cSDH. Whilst this does
not preclude its use for other co-existing indications (e.g.
peri-operative coagulopathy), the routine use of tranexamic
acid should be restricted to a research context.

There is insufficient evidence to support the routine use of
middle meningeal artery embolisation in the treatment of
cSDH. Where it is used, patients should receive structured
follow-up to inform ongoing appraisal of the treatment and
we recommend that this intervention should be performed
within a research context.

Inter-hospital transfer

a.

If patients diagnosed with a cSDH require inter-hospital
transfer, decisions around urgency of transfer and escort
requirements should be informed by consideration of
patient, surgical, and institutional factors, with due reference
to established guidelines for the transfer of brain-injured
patients.25

Following patient consent, or due consideration of best
interests for those unable to consent, the referring team
should ensure a nominated patient advocate (e.g. next-of-
kin) is updated on the transfer, and should ensure their con-
tact details are provided in the transfer documentation.

Patients triaged to initial non-operative management

Management of other conditions

a.

Where the neurosurgical opinion is that the ¢SDH is inci-
dental (i.e. not associated with a patient’s presenting symp-
toms), further investigation and management should be
conducted by the referring team to identify and treat alterna-
tive conditions.
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Anticoagulation

a.

In the absence of direct evidence on optimum anticoagulant
management in patients with ¢SDH not undergoing surgery,
an individualised assessment of risks and benefits of the dis-
continuation of anticoagulation should be made, considering
patient and surgical factors, the risk of haematoma expan-
sion, and the risk of thrombosis. This may require input
from multiple distinct specialties, but ultimately is a shared
decision between the patient (or their advocates if they lack
capacity) and their lead/responsible healthcare professional.

Location and coordination of care

a.

For patients triaged to non-operative care: The choice of
admitting or coordinating team and the appropriate location
of care should be made based on a consideration of the
patient’s co-existent frailty, disability and acute treatment
requirements. The decision should not by default follow
pathways that are based solely on aetiology (e.g. trauma),
and as such bespoke local guidance may be required.
Patients should be assessed for and offered tailored rehabili-
tation if necessary.

For patients in whom surgical intervention would not pro-
vide benefit due to the severity of their neurological condi-
tion or where this may otherwise represent an end-of-life
diagnosis, consider specialist input from palliative care.

Monitoring

a.

There is no direct evidence to inform the timing or conduct
of routine interval imaging for ¢SDH, and it should be
decided on a case-by-case basis.

If follow-up to monitor the evolution and impact of the
cSDH in ‘non-operative’ cases is felt necessary by neurosur-
gery, a plan should be agreed with the patient’s local
hospital.

Patients and their advocates should be provided with clear
information informing them of the condition and its impact,
and any symptoms or signs that should prompt them to
seek further medical help, including how this should be
achieved.

Perioperative management

Consideration of perioperative risk and consent

a.

Patients admitted with a ¢cSDH should be screened for frailty
using a validated tool (such as the clinical frailty scale) and,
if appropriate (e.g. CFS >5), be reviewed by a geriatrician
and their care guided by comprehensive geriatric assess-
ment (CGA).

Prior to surgery, all patients should be reviewed by an
anaesthetist with appropriate experience in the care of
patients with cSDH.

For patients without mental capacity the neurosurgical team
should, where possible, update and discuss treatment plans
with the patient’s advocates (such as their next of kin or
family).

Multidisciplinary care

a.

Care should be delivered in a manner that facilitates the
input of all required specialties to deliver integrated multi-
disciplinary care. This is especially important for patients
who are living with frailty.

Identification of delirium

a.

Postoperatively, patients with cSDH, especially those with
persistent, or new, confusion should be screened for delirium
with a validated tool (such as the 4-AT).

Investigations

a.

For patients transferred from another hospital, referring
teams should include the patient’s latest investigations with
transfer documents. This includes ensuring radiological
investigations are available to clinicians in receiving
hospitals.

Subject to appropriate verification, consider using investiga-
tion results provided by other institutions as an initial basis
for clinical decision-making within the NSU, rather than
undertaking repeats.

For burr hole drainage procedures, where expected blood
loss is low and the patient has normal haemostatic reserve,
consider performing without a group and save.

Perioperative management of antithrombotic medication

a.

There is a lack of evidence to make definitive recommenda-
tions in relation to the perioperative management of antith-
rombotic medications including:

The timing of recommencement after surgery

Cessation (short and long term)

The need for expedited reversal of antithrombotic

effects
e Optimal timing of VTE chemoprophylaxis
All perioperative decisions on the management of anti-
coagulant or antiplatelet medications should therefore be
made following an individualised consideration of risks and
benefits. Preoperatively, this includes consideration of the
urgency of surgery.
This decision may require input from multiple distinct spe-
cialties, but ultimately is a shared decision between the
patient (or their advocates if they lack capacity) and their
lead/responsible healthcare professional.

Consider pharmacological reversal of anticoagulant agents.
Consider the use of a platelet transfusion alongside surgery
in patients still under the effects of anti-platelet medication
only after due consideration of the potential risks of the use
of blood products and the urgency of surgery. Although
common practice, evidence for this approach is lacking and
should ideally be subject to further research.

Timing and planning of surgery

Timing of surgery

a.

Indications for urgent surgery includes the presence of sig-
nificant neurological deficits, such as deteriorating conscious
level (with or without pupillary abnormalities) or new, or
progressive, focal neurology.

Radiological signs (such as significant midline shift or pres-
ence of bilateral cSDH) should also be considered as part of
decision-making and scheduling.

In patients awaiting surgery, neurological observations
should be performed at an appropriate frequency to ensure
surgery can be expedited if the clinical situation changes.
Suitable type and frequency of observation may be guided
by the NICE Head Injury guidance.*



Out of hours operating
a.  Where possible, surgery for patients with ¢cSDH should occur
within core operating hours.

Such considerations should never over-rule the clinical assess-
ment of the need for urgent surgery and should be mindful of
the potential for harm from prolonged immobility and fasting,
especially in frail patients.

Staff seniority

a. Surgical and anaesthetic care of patients with ¢SDH should
be delivered by individuals with appropriate experience and/
or supervision levels.

Surgical and anaesthetic care

Surgical care

a.  Surgery should include the placement of a temporary drain,
either subdural or subgaleal where safe to do so.

b.  Burr hole drainage with the use of a drain should be consid-
ered as first-line surgical management.

c. Drainage via a craniotomy is an option, and may be
required in selected cases.

d. Irrigation fluids should be warmed to body temperature.

Anaesthesia

a. Surgery for ¢SDH can be performed under either general or
local anaesthesia (with or without sedation).

b. Intraoperative monitoring should comply with recommenda-
tions from professional bodies (such as the Association of
Anaesthetists?’) and be individualised based on a full con-
sideration of patient and operative factors.

c. In line with relevant national recommendations on the care
of frail patients undergoing surgery,'® due consideration
should be given to the maintenance of intraoperative physio-
logical homeostasis, including maintenance of normothermia
and individualised blood pressure targets.

Postoperative care

Location and delivery of care

a. Patients should be cared for in a post-anaesthesia care unit
by staff trained in the care of patients who have undergone
neurosurgery.

b. Following post-anaesthesia care, patients should initially be
cared for in a specialist neurosurgical ward, with staff
trained and experienced in the care of patients with ¢cSDH
(e.g. care and monitoring of post-operative drains).

c. Post-surgical physiological observations should be conducted
in line with published national recommendations (e.g. NICE
head injury guidelines)®®

d. Postoperatively, all patients should be reviewed by a suitably
experienced member of the neurosurgical team within
24 hours.

This review should ensure planning is in place for:

e  Specialist geriatric medicine review in patients aged 65 or
over, or with a clinical frailty score (CFS) of 5, with care
guided by the principles of the CGA

e Antithrombotic management (including timing of VTE
chemoprophylaxis and, if applicable, management of long-
term anti-thrombotics)

e  Drain removal and wound care

BRITISH JOURNAL OF NEUROSURGERY 7

e  Referral to, or involvement of, other in-hospital specialties
e  Rehabilitation
e  Hospital discharge or repatriation

Drain management

a. Decisions on drain removal should be made by suitably
experienced staff. Based on available evidence, this would
normally occur between 24 and 48 hours after surgery.

Postoperative imaging

a. Postoperative imaging should not be routinely performed
but should be requested if a clinical concern arises.

b. Postoperative imaging can be considered to inform decision-
making around long-term anticoagulation.

Post-operative mobilisation

a. Bed rest is not advised following surgery for a cSDH.
Patients should be mobilised and encouraged to perform a
range of activities as soon as safely possible following
surgery.

b. All patients should be assessed for ongoing rehabilitation
requirements within 48 hours of surgery.

Thromboprophylaxis

a. Consider commencing chemoprophylaxis for venous
thromboembolism (VTE) 24-48 hours following surgery and
six hours after the removal of any post-operative drain

Rehabilitation and recovery

Repatriation

a. For patients transferred from other institutions, the potential
for repatriation must be identified at the point of neurosci-
ence unit admission.

Repatriation should only occur when a patient:

Has had any postoperative drain safely removed

Requires no further inpatient neurosurgical care

Is medically stable for transfer

Has a complete discharge letter as outlined in later sec-

tions of this guideline [8.2a]

Consider accepting referrals for repatriation up to 48 hours
before a patient is expected to meet these criteria to minim-
ise hospital stay.

b. Neuroscience networks should work towards referral proc-
esses that expedite transfer, to improve patient experience,
specialist bed utilisation and minimise a patient’s in-hospital
stay.

c.  Receiving specialities should be selected based on their abil-
ity to meet the medical and rehabilitation needs of individu-
als with ¢SDH (many of whom are frail). Examples of
appropriate teams might include Neurology, Geriatric, or
Stroke Medicine.

These arrangements should be incorporated into local
neuroscience network policies.

d. Following appropriate consent, or consideration of best
interests in those who lack capacity, the neurosurgical team
should contact the family or other advocate to notify them
of their relative’s discharge, and ensure they are familiar
with any onward care plans.
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Discharge communication

a. On discharge or transfer from a neurosurgical centre, all
patients must have a discharge letter produced, including
recent investigation results and onward recommendations, to
ensure safe handover of care.

Consider, as applicable, recommendations relating to:

e Driving and that patients must contact their licencing
authority (e.g. The Driver and Vehicle Standards Agency
(DVSA) in the UK)

e Medication management (including managing anticoagula-

tion, VTE chemoprophylaxis, and anti-epileptics)

Wound care/removal of sutures

Rehabilitation requirements

Return to work or specific leisure activities (if applicable)

Outpatient neurosurgical follow-up

Contact procedures for further routine or emergency (24/7)

neurosurgical advice. Out of hours this may require attend-

ance at, or advice from, a patient’s local emergency
department

As well as being forwarded to the patient’s general practi-
tioner, patients should also receive a copy for their own records.

Recurrence  of and detection of

complications

a. Patients experiencing a relapse in their symptoms should
undergo an urgent CT. If they are an outpatient, this should
be via their local emergency department. If a ¢cSDH is identi-
fied it should be discussed with neurosurgery following the
steps outlined in this guideline.

b. Patients experiencing features of a wound breakdown, or an
infection of unknown origin, should undergo a CT head
with and without contrast, have a recent full blood count
and C-reactive protein result, and be discussed with neuro-
surgery. If they are an outpatient, this should be via their
local emergency department.

symptoms surgical

Discussion

This document provides the first comprehensive, integrated set
of recommendations as to what constitutes best practice in the
care of cSDH, developed through novel, transparent, and robust
methods. This section summarises key information pertaining to
development and interpretation of these recommendations, which
are largely consistent with the AGREE II checklist.*

Literature support

Our reviews of the evidence found that published literature on
which to base recommendations relating to non-surgical aspects
of ¢SDH care were lacking, as summarised in our published
umbrella review of systematic reviews.”> The chosen wording of
each statement in the guidance therefore reflects the integration
of all available evidence (including expert opinion and consult-
ation through the consensus-building exercise) by the Steering
Committee. The phrasing reflects the strength of our recommen-
dations, consistent with NICE approaches.**

Of 73 published systematic reviews identified, 63 (86%)
related to surgery or the management of related complications.
For some surgical issues, high quality evidence, including rando-
mised controlled trials (RCTs), was available to inform practice,
for example, relating to the wuse of subdural drains

(recommendation 6.1a).2873° Recent RCTs have also explored the
role of adjunctive corticosteroids,’"** based on increased under-
standing that formation and maintenance of a c¢SDH reflects a
chronic inflammatory process." These trials broadly showed that
the risks of using corticosteroids outweighed any observed bene-
fit, meaning it was possible to make firm recommendations relat-
ing to their use (recommendation 2.3a).

Research gaps and areas of emerging evidence

We identified that ¢SDH is an area of active research, with a sys-
tematic review of registered and running RCTs in ¢cSDH”” identi-
fying 26 ongoing RCTs in 2020. Emerging trials are mainly
focusing on surgical techniques and adjunctive medical therapies
(including steroids and tranexamic acid). However, our Steering
Committee identified research gaps that require urgent examina-
tion, as is apparent from the published umbrella review.”> Nine
key areas emerged during the guideline development process as
particular priorities: relevance of a national registry/audit, antith-
rombotic management, communication strategies, population and
perioperative risk, natural history of non-operative cSDH, impact
of protocolised multidisciplinary care, mode of anaesthesia, middle
meningeal artery embolisation, and adjuvant medical therapies.

MMA embolisation, a radiological treatment that has been
gaining popularity as an adjunctive or single intervention for
patients with cSDH,** was an area of keen debate during guide-
line development. The Steering Committee are aware that several
trials have reported early results, but, at the time of guideline
publication, none was available as a peer-reviewed publication.
At our consensus meeting in November 2023, we agreed there-
fore that MMA embolisation should only be used within a
research context. This is in keeping with subsequently published
recommendations from NICE in December 2023.>> We recognise
that evidence in this field is rapidly emerging and it will be
reviewed as part of future guideline updates.

Implementation

Implementing guidelines into practice is challenging.’® The co-
design methodology, and engagement of the wider professional
community throughout, is likely to be helpful in securing profes-
sional support for the recommendations, but many other consid-
erations are relevant. To begin exploring influences on
implementation in more detail, we have launched a consultation
survey of professionals and healthcare managers to identify core
challenges, and examples of pre-existing good practice.”” These
findings will provide early pilot data to inform future implemen-
tation of the (necessarily) complex interventions that will be
required to enact these recommendations in practice.

It is vital that any such implementation is done in a manner
that provides evidence as to the effectiveness of these recommen-
dations whilst developing an infrastructure to track their impact
in a manner analogous to that already used in conditions such as
hip fracture.’®

Planned updates

The first scheduled review of this guideline is November 2026 (3
years from the date of the final consensus meeting). Review will
be jointly led by the Society of British Neurological Surgeons and
Neuroanaesthesia and Critical Care Society, who will liaise with



other endorsing societies to ensure multidisciplinary oversight
and review of new evidence.

Conclusions

These guidelines offer a comprehensive set of recommendations
for the multidisciplinary care of patients diagnosed with a ¢SDH.
High quality evidence is currently lacking in many areas, so these
recommendations reflect both the available evidence and a distil-
lation of consensus opinion from the Steering Committee and
the wider professional community, as well as patients and carers.
If implemented in full, they would stimulate a paradigm shift in
the care of patients with a ¢cSDH, bringing the care of this com-
plex and vulnerable cohort in line with other high-risk surgical
groups. Further work will ensure the guideline is maintained in
line with emerging evidence and explore routes to implement,
evidence, and audit these recommendations in practice.
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