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It is 7 a.m. and you are coming to the end of your twenty-four-hour resident on-call.
You are operating on a trauma patient, evacuating an acute subdural haematoma.
You are aware that a thirteen-year-old is coming to paediatric ITU intubated with
a subarachnoid haemorrhage, a thirty-five-year-old woman is deteriorating
upstairs from mass effect from a very large right temporal glioblastoma and this
current on table case has required a major haemorrhage protocol. You wish to
quickly finish to attend to these patients, go round ITU and HDU, and check on the
patient going to CT to exclude a re-haemorrhage from an AVM, and any other
critical care-related issues to enable you to prepare for handover at 8.30 a.m. But
the computer system is down and your on-call spreadsheet is inaccessible. To make
things worse, you forgot to message your SpR colleagues so someone can come in
early to relieve you in the theatre. Help!

Introduction

The quick and rapidly changing nature of a neurosurgical on-call means trainees

need to develop and then maintain a high degree of alertness to ensure the

understanding, documentation and discussion of each patient’s information and

plans are as robust as possible and understood by everyone involved in the

patient’s ongoing care. For example, what is the plan if the motor score drops

in a patient beingmonitored with post-haemorrhagic hydrocephalus? Repeat CT?

Go straight to EVD? LP? Or is the consultant’s preference if the aqueduct is

unobstructed to have a lumbar drain inserted as it is quicker and avoids a general

anaesthetic? These questions apply to inpatients housed in a neurosurgical build-

ing as well as those in referring hospitals.

This example above is relatively straightforward but all too commonly

dubiety exists especially after a change of shifts. If you factor in consultants’

individual preferences based on a combination of their own experience and

clinical factors affecting the decision for that specific patient, then the decision-

making of the neurosurgical SpR can become very complex and nuanced.

A neurosurgical handover must ensure consultant preferences are highlighted.

There is a particular onus on senior registrars to help junior colleagues navigate

these nuances, but there is an onus on all trainees to keep the consultant

informed and to understand and document plans.

Diagnostic and management dilemmas are not unique to neurosurgery. Robust

handover arrangements are an expected professional standard across all medical

and surgical specialties and are laid out in Good Medical Practice, Domain 3:

Colleagues, Culture and Safety as published by the General Medical Council

(GMC) the governing and licensing body of doctors in the United Kingdom.1

This emphasises the importance of individual clinicians contributing to the safe

transfer of patients and their information between various healthcare professionals

and trusts (see Text Box 1).

1Standards of Neurosurgical Handover
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Furthermore, an expectation of neurosurgical SpRs is to be certain that the

delegation of ongoing care of a patient should ideally go to a colleague who has

the necessary skills and experience to manage that patient, for example a head-

injured patient coming directly to theatre for evacuation of a haemorrhage

overlying a sinus needs a trainee to quickly recognise the potential challenges

of such a case and are expected to involve the consultant in decision-making,

and perhaps direct involvement surgically, due to the seriousness of the situ-

ation. This is a classic example of a case demanding consultant input irrespect-

ive of the trainees’ experience.

The purpose of this section is to summarise the salient points of neurosurgical

handover and documentation to enable efficient continuity of care of inpatients

and ward attenders. It shall employ a direct and concise approach.

Definition

The purpose of a handover is to ensure uninterrupted forward momentum to

a patient’s care employing designated individuals of appropriate competency

and experience to execute a task. It is a two-way exchange of information to

create an awareness of pressing clinical issues about patients under a team’s

care, pertinent information about patients about to come under that team’s care,

accurate transfer of information about prioritised tasks and management plans,

and a knowledge of potential anticipated changes to such plans if the clinical

need dictates a change.2

Therefore, a merely good handover ensures ongoing care which does not

compromise patient safety,3 for example SpR A ‘this patient arrived three hours

BOX 1 GOOD MEDICAL PRACTICE

1. ’Promptly share all relevant information about patients (including any

reasonable adjustments and communication support preferences) with

others involved in their care, within and across teams, as required’.

2. ’Share information with patients about the progress of their care, who

is responsible for which aspect of their care, the name of the lead

clinician or team with overall responsibility for their care’.

3. ‘Be confident that information necessary for ongoing care has been

shared before you go off duty, before you delegate care, or before you

refer the patient to another health or social care provider’.

4. ’Check, where practical, that a named clinician or team has taken over

responsibility when your role in a patient’s care has ended’.

2 Emergency Neurosurgery
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ago and needs a left-sided L4/5 microdiscectomy for incomplete cauda equina

syndrome tonight’. However, an excellent handover enables a new team to enact

a previously devised plan with minimal interruption, for example SpR B ‘this

patient arrived three hours ago and needs a left-sided L4/5 microdiscectomy for

incomplete cauda equina syndrome, is consented andmarked (but please double

check these), the image intensifier has been requested, the radiographer is

aware, the anaesthetist has already seen the patient and their admission docu-

mented in their case notes’. We should aspire to excellence not merely being

good at work.

An excellent handover reflects an organisational efficiency which anticipates

challenges and pre-emptively provides solutions for the incoming team. There are

simple ways to optimise a handover and these should be continually reviewed as

part of the audit pillar of clinical govrnance.4

Structure of Handover

The success of a neurosurgical handover depends on some core ingredients

(see Text Box 2). These include mandating relevant individuals to be present,

strong leadership through an accepted model of which clinician is in charge of

coordinating proceedings, a designated time for handover which has been

agreed upon at a departmental level and a structure to proceedings which

prioritises patients according to an accepted model of how the service is run.

Fundamentally, for this to work all attendees should embrace punctuality and

come prepared to receive, give, understand and question information being

discussed so that the very best in patient care can be delivered based on local

and regional expertise. The morning handover in neurosurgery is a core

component of service delivery. It is a workhorse in which decisions are

made and invaluable learning occurs if trainees take note of divergences of

opinion at the consultant level which reflect the nuances of neurosurgical

practice.

BOX 2 CORE INGREDIENTS

1. Core attendees

2. Strong leadership

3. Time

4. Structure

5. Punctuality

6. Preparedness

3Standards of Neurosurgical Handover
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Time

Having a time rendered sacrosanct across a department and an expectation for

participation optimises attendance and elevates the standard of decision-making

through robust discussion. This time should coincide with the on-call team

finishing and a subsequent on-call team beginning and ultimately these should

be harmonised, for example in Glasgow all three tiers of neurosurgeon: con-

sultants, registrars and senior house officers participate in a unified post-on-call

registrar led handover which begins at 8.30 a.m. Therefore, a call to attention at

the appointed time does not surprise anyone and should be an expected fulcrum

on which the working day is hinged. Being punctual should be considered

a professional expectation (not a courtesy).

Location

Once a dedicated time has been allocated, a location to conduct proceedings

conducive to a robust discussion of business needs to be found. This should be

a room which permits easy visualisation of scans, for example has a large

projector screen, and quiet surroundings to enable clear communication of

business. This room should not be open to interruption and disturbance from

colleagues. In Glasgow, prior to the COVID pandemic, the handover was

conducted in a radiology room having rows for each grade of surgeon. This

has been replaced by an MS Teams-based meeting.

Attendance

A departmental handover requires attendance by consultants, registrars, senior

house officers and clinical nurse specialists. The usual core individuals include

the outgoing on-call registrar and consultant, incoming on-call registrar and

consultant and a registrar representative for each of the relevant teams and

specialities in case issues for those teams and specialities patients’ have come

up. Local departmental structure and practice will determine the individuals

required to attend each day.

Leadership

The post-on-call registrar usually runs a departmental handover but the post-on-call

consultant is responsible for ensuring it runs according to established departmental

practice. These distinct but subtle differences, if clearly defined, enable the person

most knowledgeable of intricate patient details (registrar) to have space to run

proceedings, and the person having overall responsibility for the on-call (consultant)

to ensure unnecessary interruption and excessive discussion are kept to a minimum.

4 Emergency Neurosurgery
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Ultimately, being a registrar in charge of handover requires staying focused,

handing over salient points in a patient’s presentation, preventing degeneracy into

excessive discussion and to reconfirm plans.5

Organisation

Employing a tried and tested format which is known through the department is

crucial to organising one’s thoughts and is important for an excellent handover.

Preparing for handover by being in the room beforehand to preload scans

consciously highlights to an exhausted mind blind spots in one’s presentational

organisation and if one’s individual decision-making is robust enough to wea-

ther scrutiny if questioned. Having a handover document detailing the order is

crucial.

Delivery

A quick introduction to bring everyone to awareness that handover is beginning

should be done. A clear and concise diction is important and sets the tone for

a quick and efficient handover. An example of a tried and tested format is to begin

detailing overnight operations, emergency admissions, expected admissions and

team and speciality referrals. This style is unique to our unit in Glasgow. Therefore,

a deviation from it in Glasgow would be unexpected and not encouraged. So

understanding one’s local neurosurgical unit’s style is paramount to success in that

unit and variations do exist (see Text Box 3).

Communication should be clear. A common misconception is to be quiet out

of a sense of humility. Although one should not be over-confident a degree of

confidence and clarity in diction is important to gain and maintain attention. We

caution being in haste as this does not permit colleagues to understand plans.

BOX 3 HANDOVER PRESENTATION ORDER

Emergency Operations

Emergency Admissions

Expected Admissions

Specialty Specific

Paediatrics

Vascular

Oncology

Spine

Functional

General

5Standards of Neurosurgical Handover
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Clear summary statements are more valuable when communicating than rapid

speech that includes every detail. Some referrals are hard work, or even quite

frustrating, and require the referrer to gather more information and call again.

There may be inaccuracies and misconceptions to work through. A detailed

account of this process is seldom relevant or valuable to the incoming team.

Handover requires practice and experience. If colleagues are unsure of what you

have said simply slow it down and repeat it. If scans need to be shown to support

the presentation, try to select relevant sequences and cuts in advance. Display an

informative image, or set of images, and avoid constant fidgeting with the

controls. This leaves the audience wondering what you are trying to show.

Style

Adhere to a presentation style which is congruent to the department’s usual

manner, for example in Glasgow our style is name, age, referring hospital,

diagnosis, relevant previous medical history, and presenting complaint, examin-

ation findings, management plan advised and plan for subsequent on-call teams to

be aware of, for example ‘John Smith is a 65-year-old man currently in Wishaw

who is on Apixaban for AF and has a moderate left-sided acute subdural

haematoma. He had an intoxicated fall down fourteen stairs and is neurologically

intact.We advised stopping his Apixaban and admitting him locally and repeating

the CT in seven days to guide futuremanagement of the clot’. Some neurosurgical

centres have a preference to present cases in a teaching style so consultants can

question trainees. Irrespective of your centre’s chosen style a simple dictum is to

know the style and not deviate from it.

Communication

A core aspect of handover extends beyond discussing a case and debating

a proposedmanagement plan. Ensuring a named individual of appropriate experi-

ence and competency follows through on a plan is important, for example ’can

a registrar on Miss Brown’s team call Wishaw to inform them to do an MRI on

this patient to look for blood breakdown products, please? Thank you, Nathan’.

’Can a neuro-oncology MDT form be submitted by a registrar on Mr. Hassan’s

team, please? Thank you, Mustafa’. If no registrar is present for a specific team

then emailing that team’s registrars is a way to communicate a plan. The import-

ance of being clear delegating a task and requesting confirmation of acceptance

cannot be underestimated. It is a GMC requirement for handover. It can be useful

to check a colleague is listening by reaffirming a question or management plan,

for example ‘Miss Brown, is it OK for this patient to be discharged home?”.

“Elsie, are you still happy to submit that MDT form?’

6 Emergency Neurosurgery
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Ownership

Every patient should be the responsibility of a specific consultant. This individ-

ual should be named early in the discussion so that expectations for current

inpatient and ongoing outpatient care is known to enable a patient to be

managed accordingly.

Documentation

Each neurosurgical centre should have an electronic method to document refer-

rals (see Grundy, Ioannides and Ray, Sources, Modes and Triage of Emergency

Referrals to Neurosurgery, Elements in Emergency Neurosurgery, Cambridge

University Press, forthcoming). This can include an MS Excel sheet but more

commonly an electronic referral system which captures the exact wording of the

referring team. The downside of the former is that there is potential for inaccur-

acies in understanding and documentation. This can give rise to clinical or more

rarely, medicolegal difficulties.

An electronic system, for example such as Refer A Patient, enables real-time

dialogue and documentation of what the referrer has said and what the on-call

neurosurgical registrar has documented as a reply. These systems are recom-

mended by countless Ombudsman reports. However, whatever system you use

it is your duty to ensure it is up to date in real time, plans documented including

names of consultants, dates and times of decisions and names of colleagues to

enact these plans.

Overall

There should be no doubt in anyone’s mind that a plan for each patient irrespect-

ive of their location has been made and understood by the relevant people in the

room.

Documentation

It is a common misconception that handover only exists in a formal capacity in

morning meetings or in an informal manner during night handovers between day

and night teams, but it is an ongoing process. Documentation throughout all

neurosurgical practice can serve as a means to highlight concerns, request things

to be carried out and provide context to a patient situation that helps on-call teams

quickly implement a plan if the clinical situation dictates an unexpected change to

management. Three domains are common areas for mistakes or omissions to

happen in the continuity of care of a patient: operation notes, inpatient ward

round summaries and ward attenders. Remember, if it is not documented it did

not happen.

7Standards of Neurosurgical Handover
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Operation Notes

This is one of the most important documents in a patient’s admission. If written

well it enables an outside observer to have a clear insight into the indication for

the operation, the technical aspects of the case, the findings and intended follow-

up. However, a distinction between a merely good operation note and an

excellent one should be made (see Text Box 4).

From experience making a detailed operation note has multiple benefits: (a)

serves as an aide memoire for future cases, (b) acts as a future reference guide to

an on-call team about a complex patients neurosurgical history if a repeat

operation comes up in future, (c) is invaluable for other specialties involved

in their care, (d) is usually the most accurate and concise place to document the

indication for and preoperative neurological status of the patient and (e) can be

extremely useful in court. One of the authors (Simon Lammy) has had occasions

where he has been called to court only for the Crown to not require his

attendance due to the detail of the operation note negating his presence.

We do not merely hand over to neurosurgeons, doctors and other healthcare

professionals but to lawyers as well. Whatever we document can be scrutinised

in a court of law. The RCS England has published generic guidelines on

operation notes and these have been audited in Glasgow.6

Ward Rounds

Similarly, documentation from rounds although delegated to the junior most

member of the team, for example FY1s and FY2s, does require accuracy of

information and for this to have oversight by neurosurgical SpRs. The one place

BOX 4 GOOD VERSUS EXCELLENT OPERATION NOTES

SpR A’s Op Note ‘Indication: blocked shunt and hydrocephalus on CT’

gives a concise reason for the shunt to be explored but this is merely

good if compared to

SpR B’s OpNote ’Indication: worsening headache and visual obscuration.

The CT demonstrates acute hydrocephalus. No CSF could be obtained

from the proximal valve complex. This is consistent with the patients’

4× previous shunt revisions. These have included intraventricular haem-

orrhage due to choroid plexus adhesions to proximal catheter’.

The latter gives more detail in a concise manner which enables a

neurosurgeon assessing and doing this patient’s sixth shunt revision

to be forewarned and therefore forearmed.

8 Emergency Neurosurgery
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that causes agitation for on-call teams is if a delicate discussion with the patient’s

relatives has occurred but not been documented. Inconsistency, or repetition of

important discussions such as DNA-CPR decisions, end of life care and drastic

changes to expected management plans undermine the family’s confidence in

care and could cause significant family distress.

Above all nuances exist in patient management due to the quickly changing

nature of how neural tissue behaves under critical conditions. Reasons for

changes in plans such as cancelling planned surgery for a patient intended for

VP shunt revision who improves due to a correction of metabolic disturbance,

need to be documented. This will be especially valuable if they become

confused again later or if they have persistent ventriculomegaly.

Ward Attenders and Urgent Outpatient Reviews

This category of patients can present specific challenges namely that of

a decision and follow-up. Oftentimes the responsible consultant is not avail-

able to ask for a definitive decision on a ward attender, and this decision gets

delayed. Remembering to document accurately the clinical assessment and set

a reminder to discuss the case next time that consultant is around requires an

organisational efficiency that can be more difficult than a hectic on-call. Why?

Because unless the patient attending has a simple problem, and other consult-

ants can step in to make a decision their colleague trusts, a trainee can spend

several days chasing a decision.

The patient may present again during this interval. Furthermore, if detailed

imaging is needed organising this for a future date can be difficult. A solution

is to always know a ward attender’s neurosurgical issue in detail and organise

imaging in advance. A frustration of MRI radiographers is that several sub-

acute presentations may be seen on the same day with each reviewing registrar

expecting a ‘same day’ scan, for example, for worsening lumbar radiculopathy

and some slight sphincter disturbance. It should be possible to organise most

subacute reviews in advance to ease the often-hectic schedules of imaging

departments.

Pitfalls

Systemic Issues

The need to multitask can present specific challenges. One registrar may be

responsible to more than one on-call consultant if the unit has a split rota. If you

are being pulled in too many ways, get help from a colleague or the consultant

on-call. The registrar may be scrubbed when handover time arrives. This is

more common as units trend toward shift systems with several handovers
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per day. In our department a twenty-four-hour single resident on-call was usual

until recently.

In general, it was easy to find a colleague to take over a theatre case to free the

on-call registrar to organise their handover at 8.30 a.m. A newer twelve-hour

two-tier shift-based working pattern means that potential for failure exists

particularly at evening handover when not many colleagues are arriving, just

the oncoming on-call team. It is usually simplest in this circumstance for the

incoming senior SpR to complete the case whilst the outgoing junior and senior

SpRs handover to the incoming junior SpR.

Naturally, any system having more people involved increases the risk of things

being forgotten, lost or misremembered by mistakenly thinking someone else is

sorting it out. This can increase the tension at times of handing over. A suggestion is

to always be aware of potential future happenings. If you anticipate being scrubbed

during handover then alert your colleagues to come to the theatre, ensure the on-

call database is as up to date as it can be and highlight things which need attention

as much as you can.

Delegation and Multiple Responsibilities

Another potential pitfall is to assume that because the next step in a patient’s

care is clear, someone is taking charge of that task. It can be frustrating and

embarrassing if a week or more passes before omissions such as organising

scans, review of ward attenders, completion of operation notes, submission of

MDT forms are recognised. Worse, patients may come to harm because of

such delays.

So, agree a plan that includes ‘who’ as well as ‘what’ at handover. A simple

rule of thumb for an operation is that if you have done it to take sole

responsibility for the operation note, post-op scans (blaming the ward doctor

for a post-MRI scan request not being submitted reflects badly on you espe-

cially as you know more about the nuances of a case to get it vetted and done),

relevant MDT forms, other speciality discussions, discharge and follow up

plans. The same goes for handover. If you know more about a case it simply

makes sense for you to action things. This ensures smoother and faster

communication and completion of tasks.

But, due to the ever-growing complexity of neurosurgical practice, time is not

a renewable resource. So if one is stretched, one should endeavour to ask for

help from a colleague who is competent to execute the task.
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Conclusions

Covering an acute speciality on-call can be very rewarding as there is potential for

preventing rapid deterioration and sometimes dramatic or unexpected recovery. It

can also include a significant burden of repetitive or mundane work. The exciting

and themundane alike need clear documentation and soundhandover.Documenting

as you go along and using a set order of discussion for handover will help to avoid

errors and omissions. The role of electronic referral systems in the documentation of

both the referral and the response is widely valued in the organisation of these

complex tasks.
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