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PROCEEDINGS

Proceedings of the Spring 2019 Joint Meeting of the Society of British Neurological
Surgeons and the European Association of Neuroscience Nurses

This meeting is being hosted by the Manchester Centre for Clinical
Neurosciences, Salford, UK, 19–22 March 2019 at The Manchester
Central Convention Complex, Manchester.
The full abstracts of the platform presentations are followed by the
titles of those submissions accepted as posters. The order of
abstracts is that of presentation.
If any papers in the programme are not presented to the society at
the meeting, they will not be published.
MAIN SESSION 1 – THURSDAY 21ST MARCH

TM1 – NEUROVASCULAR
TM1-1

Absolute risk and predictors of the growth of acute
spontaneous intracerebral haemorrhage: a systematic
review and meta-analysis of individual patient data
J. Frantziasa, R. Salmanb and R. Leeb
Kings College Hospital, London, UK; bEdinburgh University, Edinburgh, UK

a

Objectives: We aimed to determine the absolute risk and predictors
of intracerebral haemorrhage (ICH) growth, develop and validate prediction models, and evaluate the added value of CTA.
Design: Systematic review.
Subjects: We sought individual patient-level data from corresponding
authors for patients >18 who did not undergo treatment that might
reduce ICH volume.
Methods: We estimated the absolute risk and predictors of ICH growth
(defined as >6 mL increase in ICH volume) using multivariable logistic
regression models in development and validation cohorts in four subgroups of patients, using a hierarchical approach.
Results: Of 4191 studies identified, 77 were eligible for inclusion.
Overall, 36 (47%) cohorts provided data on 5435 eligible patients.
Multivariable models showed that time from symptom onset to baseline imaging (odds ratio 0.50, 95% CI 0.36–0.70; p < .0001), baseline ICH
volume (7.18, 4.46–11.60; p < .0001), antiplatelet use (1.68, 1.06–2.66;
p = .026), and anticoagulant use (3.48, 1.96–6.16; p < .0001) were independent predictors of ICH growth (C-index 0.78, 95% CI 0.75–0.82).
Addition of CTA spot sign (odds ratio 4.46, 95% CI 2.95–6.75; p < .0001)
to the model increased the C-index by 0.05 (95% CI 0.03–0.07).
Conclusions: In this large patient-level meta-analysis, models using
four or five predictors had acceptable to good discrimination. These
models could inform the location and frequency of observations on
patients in clinical practice, explain treatment effects in prior randomised trials, and guide the design of future trials.
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TM1-2

Imaging surveillance for cavernous malformations – do
imaging characteristics predict bleeding risk and is
routine long-term follow up justified?
A. Borg, C. S. Hill and N. Kitchen
The National Hospital for Neurology and Neurosurgery, London, UK
Objectives: To investigate the risk of primary and subsequent haemorrhages in brain cavernomas. To establish features on imaging associated with a higher or lower risk of bleeding. To confirm whether
regular monitoring improves outcome.
Design: Retrospective review and imaging analysis of a cohort of
patients with cavernomas.
Subjects: Patients with a radiological diagnosis of one or more cavernous malformations managed in a single neurosurgical centre.
Methods: The neurovascular database was used to identify subjects.
For each case demographics, treatment, length of follow up, bleed/
rebleeding, and pertinent radiological features were recorded.
Furthermore, we analysed and correlated radiological features with
bleeding rates on long-term follow up and treatment received.
Results: 175 patients were identified between 2008 and 2018. Over
the ten-year period 33% underwent surgery, 62% managed conservatively and 5% underwent GK. Factors that prompted treatment were
young age, seizures, clinical and radiological evidence of bleeding.
Various locations including brainstem and midbrain lesions underwent
surgery. Factors associated with bleeding were previous bleeds, multiple cavernomata, brainstem location and change in size.
Conclusions: Imaging surveillance of cavernous malformations has
identified radiological changes that prompted treatment. Clinically
silent, radiological changes can influence treatment decisions which
may prevent future bleed and therefore long-term follow should be
considered for selected patients.

TM1-3

Non aneurysmal non traumatic subarachnoid
haemorrhage – international survey of management
H. Narayanamurthya, W. Selbia, R. Sivakumarana, M.
Leeb, M. Serafinaovac, R. Harbaughd and R. J. Nelsona
Southmead Hospital, Bristol, UK; bQueen Elizabeth Hospital, Hong Kong;
Spurasky Medical Centre, Tel Aviv, Israel; dMilton S. Hershey Medical Center,
Penn State University, University Park, PA, USA
a
c

Objectives: Management of peri-mesencephalic subarachnoid haemorrhage is variable amongst neurosurgeons. This survey was a pilot
before planning formal research into the condition.
Design: Online questionnaire about acute management, complications
encountered, outcomes and follow up plans.
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Subjects: 100 colleagues in 21 countries.
Methods: Questionnaire was distributed to colleagues (consultants &
residents, neurosurgeons & radiologists) in 21 countries including the
UK, EU, Middle East, Israel, Hong Kong and USA, via Surveymonkey.
Results were collated and interpreted in spreadsheets.
Results: 50% of respondents were consultants and 50% residents 43%
would manage as ruptured aneurysm, while 22% would discharge the
following day if DSA negative with follow-up non invasive imaging.
12% would schedule repeat DSA. 6% would follow up clinically only
and 8% would not follow-up if initial DSA was negative. 4% would admit
overnight and discharge with clinical follow up. 3% would observe
overnight, with non-invasive imaging follow up. 2% would admit overnight, and discharge the next day with no follow up Management as
aneurysmal rupture was mainly in the EU and Hong Kong 27% would
give Nimodipine for 21 days, while 24% would give until imaging completed. 43% would not give any nimodipine 8% encountered complications attributable to chosen investigation and management.
Conclusions: Our survey confirms substantial difference of opinion
amongst colleagues, ostensibly due to lack of clear evidence, confirming need for further research into this condition.

TM1-4

Diagnosis and management of dural arteriovenous
fistulae: a 10 year experience
S. Manivannan, M. Nordin, A. Baig and M. Zaben
University Hospital of Wales, Cardiff, Wales
Objectives: Dural arteriovenous fistulae (DAVF) are vascular anomalies
involving an aberrant connection between dural arteries and veins.
They account for 10–15% of all intracranial vascular malformations. In
this study we report the management of DAVF over the last 10 years
at our local institution.
Design: Retrospective study.
Subjects: Patients with DAVF.
Methods: Database search was performed from January 2007 to
December 2017. Patient demographics, presentation, DAVF location,
intervention, and clinical/ radiological outcomes were recorded.
Results: 39 patients were included with average age 58.7 years and M:F
ratio of 3:1. 66.7%, 30.8% and 5.1% had intracranial, spinal or cranio-cervical DAVF, respectively. 57.7% of the cranial and cranio-cervical presented
with acute haemorrhage. Spinal DAVFs were mostly thoracic (58.3%) –
progressive worsening myelopathy was the most common presentation.
16 patients were treated surgically with symptomatic resolution in 56.3%,
and radiological resolution in 75%. 12 patients were treated endovascularly by interventional radiologists with symptomatic relief achieved in
58.3% and radiological resolution in 83.3%. In a further 8 cases with failed
endovascular treatment, surgery was performed, with symptomatic resolution in 25% and proven radiological resolution in 37.5%.
Conclusions: DAVF is amenable to both surgical and endovascular
treatment, although surgery remains the definitive management
option. Radiological resolution is achieved in the majority, but clinical
resolution remains problematic.

TM1-5

Coiling of ruptured intracranial aneurysm: a
neurosurgical perspective
H.C. Patel
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: Endovascular coiling of ruptured intracranial aneurysms is
almost exclusively performed by interventional radiologists (INR). There
has been a reluctance to train clinicians from other complementary
subspecialties because of a perceived risk to patient safety. With the
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need to provide thrombectomy for ischaemic stroke, consideration is
now being given to increasing training opportunities although it is not
known if this is a safe approach. The aim of this study was to compare
outcomes between aneurysms treated by INRs and those treated endovascularly by a consultant neurosurgeon (non-INR).
Methods: Prospectively collected data from a department SAH database
between Jan 2014 to Dec 2017 was analysed. Outcomes (discharge destination, and dichotomised Glasgow Outcome scale at discharge) were
compared between aneurysms treated by 3 INR’s versus 1 non-INR. Binary
logistic regression was used to adjust for age and injury severity.
Results: Over the study period 493 patients were treated. 91 aneurysms
were coiled by the non-INR and 302 aneurysms were coiled by 3 INR.
There was no significant difference in the demographics of the two group
of patients. There was no significant difference in the conversion rate to
open surgery (23 (7%) INR vs 8 (8%) non-INR). There was no difference in
the length of stay for patients, and 219 (72%) in the INR group (vs 65
(71%)) in the non-INR group were discharged home. The adjusted odds
of a favourable outcome was not significantly different in aneurysms
being treated by an INR compared to a non-INR (1.019 (0.535–1.941)
Conclusions: In a large volume tertiary centre, ruptured intracranial
aneurysms can be safely treated by a non-INR.

TM1-6

The mixed closed and open cell intracranial stent
(Neuroform Atlas) in stent-assisted aneurysm coiling:
post market analysis of clinical efficacy and safety
C. Chunga,b
The Alfred Hospital, Melbourne, Australia; bAustralia and St Vincent’s
Hospital, Melbourne, Australia
a

Objectives: To assess the clinical safety and efficacy of the novel self-expanding nitinol stent with mixed closed and open cell design
(Neuroform Atlas) in a post-market analysis.
Design: Prospective observational study.
Subjects: Human with unruptured wide-neck brain aneurysms.
Methods: Single surgeon prospective observational study in 32 consecutive patients (22 female, 10 male, mean age 56 years) with 32 wideneck brain aneurysms for stent-assisted coiling. Primary endpoints for
clinical safety were absence of death or stroke. Secondary endpoint for
safety was assessment of modified Rankin Score (mRS) ≤ 2 at 3 months
follow up. Primary endpoint for clinical efficacy was complete angiographic occlusion according to the Raymond-Roy classification at the
end of the procedure. Secondary endpoint for efficacy was complete
occlusion on MRA at 3 months follow up.
Results: 23 anterior and 9 posterior circulation aneurysms with a mean
size of 6 mm, dome:neck ratio 1.3, and aspect ratio 1.4 were treated. In
31 (97%) cases, the primary endpoint for clinical safety was reached. 1
patient developed a quadrantanopia and oculomotor nerve palsy. In
28 (88%) cases, the primary endpoint for clinical efficacy of complete
angiographic occlusion was reached. Radiological follow up in 26 cases
with an average period of 6 months was available and showed 22 (85%)
cases of complete occlusion.
Conclusions: The Neuroform Atlas intracranial stent is a safe and effective method for stent-assisted coiling of wide based aneurysms in carefully selected patients.

TM1-7

Clinical outcomes of poor grade subarachnoid
haemorrhage
M. O. Dablouka, D. Rawluka, S. MacNallya, P. Brennanb,
J. Thorntonb, A. O’Hareb, S. Powerb and M. Javadpoura
National Neurosurgical Centre, Beaumont Hospital, Dublin, Eire;
Department of Neuroradiology, Beaumont Hospital, Dublin, Eire

a

b
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Objectives: To determine the outcomes for patients with poor grade
aneurysmal SAH, whether accepted or not for transfer to a neurosurgical centre.
Design: Prospective data collection on patients with poor grade (WFNS
IV and V) aneurysmal subarachnoid haemorrhage (SAH) referred to the
National Neurosurgical Centre at Beaumont Hospital in Dublin, Ireland.
Subjects: 118 patients with poor grade SAH were referred. Of these,
67 (57%) were accepted for transfer to the neurosurgical centre.
Methods: We analysed data concerning patients referred to our unit
during the 2-year period between February 2016 and February 2018.
Results: Of those those accepted for transfer to the neurosurgical centre, at discharge, 24% (n = 16) had a good outcome, 40% (n = 27) had a
GOS of 3, and 36% (n = 24) had a poor outcome. 3-month outcome data
were available for 54 patients; 39% (n = 21) had a good outcome, 22%
(n = 12) had a GOS of 3, and 39% (n = 21) had a poor outcome. Of the
51 patients not accepted for transfer to the neurosurgical centre, 38
(74.5%) were WFNS grade V. Majority of patients had fixed dilated
pupils. The outcome in 39 of these is known, all of whom died during
their initial admission to their local hospital.
Conclusions: The overall rates of mortality and poor outcome for poor
grade subarachnoid haemorrhage remain high. However, in patients
without pupillary abnormalities at presentation, good outcomes may
be achieved in approximately 39% and therefore early intervention to
secure the aneurysm should be considered in this group of patients.

TM1-8

External validation of scoring models to predict shunt
insertion after aneurysmal subarachnoid haemorrhage
D. Vyas, J. Booker, D. Smith and Y. Al-Tamimi
Royal Hallamshire Hospital, Sheffield, UK
Objectives: An external validation of four scoring models proposed in
the literature for predicting Ventriculo-Peritoneal (VP) shunt insertion
after aneurysmal subarachnoid haemorrhage (aSAH) using retrospective patient data from our centre.
Design: External validation of four scoring models using retrospective
patient data.
Subjects: 301 aSAH patients were referred to the Neurosurgery department in our centre between 1st January 2014 and 31st December 2017.
Methods: Data was collected on various demographics and patients
were individually scored using the four scoring models and the models
compared with each other using receiver-operator characteristic (ROC)
curves. The best model had the highest area under the curve (AUC).
Results: The Chronic Hydrocephalus Ensuing from SAH Score (CHESS)
(1) scored the most number of patients (256) whereas the scoring
model by Dorai et al(2) scored the least number of patients (228). CHESS
also had the largest AUC of 0.853 (p < .001) and the scoring system by
Dorai et al had the lowest AUC of 0.654 (p = .036).
Conclusions: The CHESS was found to be the best scoring model to predict VP shunt dependency after aSAH in STH patients, although is less
applicable in modern practice due to a higher proportion of coiling and
less frequent use of the Hunt and Hess grade. There is a need for a new
scoring model to predict VP shunt insertion in modern day practice.

TM1-9

Anxiety and depression after aneurysmal subarachnoid
haemorrhage (aSAH)
L. Isted, L. Dulhanty and H. Patel
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: To determine the frequency of anxiety and depression
following aneurysmal subarachnoid haemorrhage (aSAH).

Design: Observational study.
Subjects: An analysis of prospectively collected data on aSAH patients
discharged home, having returned a Hospital Anxiety and Depression
(HADS) questionnaire 6–12 months post-ictus.
Methods: Non-parametric tests (χ2 and Mann–Whitney tests) were
used to test for differences between patients with and without A&D.
Relative risks and 95% confidence intervals were calculated.
Results: HADS questionnaires were returned by 271 (52%) patients.
There were no significant differences between responders and non-responders in demographics (age, sex) or SAH characteristics (clinical
condition on admission, complication rates, location of aneurysm). Of
the responders, 204 (75%) had no pre-existing A&D. Following the
aSAH, 165 (61%) reported A&D, 130 (79%) of whom had no prior history.
Of those, 29 (22%) had mild symptoms, 35 (27%) had moderate symptoms and 66 (51%) had severe symptoms. Neither demographic nor
SAH-related factors predicted anxiety or depression in this cohort.
Conclusions: Anxiety and depression are commonly reported in aSAH
recovery, with half of patients experiencing severe symptoms. There
are no admission factors that predict A&D, and therefore a formal program to screen for these symptoms may be required.

TM1-10

CT angiogram negative perimesencephalic subarachnoid
haemorrhage: is a subsequent DSA necessary? A
systematic review
M. Mohana, A. I. Islimb, L. Dulhantya, A. Parry-Jonesa
and H. C. Patela
Manchester Centre for Clinical Neurosciences, Salford, UK; bThe Walton
Centre, Liverpool, UK

a

Objectives: Perimesencephalic subarachnoid haemorrhage (SAH) is a
benign subtype of SAH with distinct clinical-radiological features.
Exclusion of a macrovascular cause of haemorrhage is vital as untreated
vascular abnormalities have a poor natural history. DSA remains the
gold standard investigation although increasingly more clinicians rely
solely on CTA. The objective of this review was to evaluate the current
literature regarding the negative predictive value (NPV) of CTA and to
compare the complication risks of CTA and DSA.
Design: Systematic review.
Subjects: Studies with ≥10 adult patients diagnosed on a non-contrast
brain CT with a perimesencephalic SAH, who underwent a negative
CTA and were subsequently subject to a DSA.
Methods: A systematic search of 4 databases, in concordance with the
PRISMA checklist, was performed for studies published from 2000 to
2018. PROSPERO ID: CRD42016032349. Simple pooled analysis was
performed to inform the NPV (95% CI) of CTA and risks of complications
associated with CTA and DSA.
Results: 18 studies (669 patients) were included. The NPV of CTA was
99.0% (95% CI 97.8–99.5). The risk of complications following DSA and
CTA were 1.35% (3/222) and 0% (0/41) respectively.
Conclusions: Undertaking a DSA after a negative CTA may not add any
further diagnostic value in patients with perimesencephalic SAH and may
lead to net harm. This observation needs to be validated in a large-scale
prospective multi-centre study with complete case ascertainment.

TM1-11

Subarachnoid haemorrhage in patients ≥75 years age: a
two-year review of mortality, function and
hydrocephalus
A. Dapaah, G. Dow, R. Lenthall, N. McConachie and
H. Ingale
Queen’s Medical Centre, Nottingham, UK
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Objectives: To assess outcomes of patients aged ≥75 years admitted
with aneurysmal subarachnoid haemorrhage, with respect to mortality,
function and hydrocephalus.
Design: A retrospective review of patient records.
Subjects: Patients admitted and discharged from November 2016 to
November 2018 aged ≥75 years with aneurysmal subarachnoid
haemorrhage.
Methods: Records were reviewed and results analysed in Microsoft
Excel.
Results: Twenty-nine patients were included (mean age 78.2 years).
The breakdown of WFNS (World Federation of Neurosurgeons)
grades was; 1–8, 2–10, 3–2, 4–4, 5–5. Coiling was attempted in all
patients; 2 underwent clipping. Thirty-day mortality was 17%, 62%
were repatriated, 14% were discharged home and 7% into care. On
admission 97% were functionally independent versus 20% on discharge. No patient of grade 2 or more was independently mobile on
discharge. Hydrocephalus developed in 52% and 82% of survivors
required a ventriculoperitoneal shunt. Fisher exact analysis showed
significantly lower mortality in grades 1–2, and significantly more
independent function on discharge if grade 1. Long term follow up
in 8 patients showed 5 (4 Grade 1 and 1 Grade 4) returned to a largely
independent life, 1 was dependent (Grade 5), and 2 patients died
(Grade 3 and 5).
Conclusions: Subarachnoid haemorrhage has a significant functional
impact on patients ≥75 years, especially if WFNS grade ≥2. Patients of
higher grades in this age group require careful discussion with family
about prognosis and functional outcome.

MAIN SESSION 2 – THURSDAY 21ST MARCH

TM2 – TRAINING/PRACTICE
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TM2-2

Designing a structured induction to neurosurgery for
junior doctors – a single centre study
N. McSorley, D. Fountain and O. Pathmanaban
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: We sought to improve the induction given to junior medical staff starting on the on call rota for neurosurgery through the
design of a handbook and delivery of a structured induction covering
on-call responsibilities, a tour of the wards, key clinical presentations,
and ward based neurosurgical procedures.
Design: Single centre study.
Subjects: All junior medical staff covering the on call rota for
neurosurgery.
Methods: A handbook was prepared including trust-approved protocols for ward-based neurosurgical procedures. A 3-hour induction was
designed including a practical section with structured assessment on
performing sampling of an EVD, removal of a drain, and removal of an
ICP bolt. A structured questionnaire was given following the induction
to identify perceived improvement in knowledge level of the areas
covered. Results were compared to feedback received following the
previous induction.
Results: As a result of the intervention, on a scale of 1–5 (1 = no knowledge, 5 = fully informed), knowledge of the neurosurgical wards and
on-call structure improved from an average +0.3 to +2.5 points following induction. Knowledge of core neurosurgical procedures measured
on a scale of 1–10 (1 = no knowledge, 5 = seen, unable to perform, 10
= perform unassisted) improved from an average +0.1 to +4.9 points
following induction.
Conclusions: A structured induction led by experienced junior medical
staff including practical component greatly improves the preparedness
of new junior medical staff rotating into neurosurgery.

TM2-1

An audit of the neurosurgical on call structure in the UK
C. McCulloch, A. Kumar and A. Amato-Watkins
Department of Neurological Sciences Glasgow, Glasgow, UK
Objectives: There is a drive towards sub-specialist practice within
neurosurgery in the UK. The argument for this is that patient outcomes are expected to be better in low volume, high complexity
diseases when managed by a sub-specialist neurosurgeon. We aim
to establish whether the current structure of the on-call services
across neurosurgical units in the UK reflects this drive towards
sub-specialisation.
Design: An observational audit of neurosurgical on-call service
structure.
Subjects: British NHS neurosurgical centres were identified via the
SBNS website.
Methods: 34 neurosurgical sites were identified via the SBNS. Exclusion
criteria included private hospitals. A phone questionnaire was conducted to establish 1) Is there a general on call performed with a single
consultant managing all admissions, and 2) If a general on call is performed, is there a formal handover pathway in place for patients to an
appropriate sub-specialist.
Results: Of the 34 units identified, 2 were private hospitals and
excluded. Of the remaining 32 contacted, 29 responded. 25 units conducted a single consultant, general on call for acute referrals, with 6
units having a subsequent formal referral pathway on to sub-specialists.
19 units perform a general single consultant on call without formal
handover to sub-specialists. 4 units conducted a sub-specialty structured on call.
Conclusions: Currently the majority of neurosurgical units in the UK
have a single consultant on call without a structured referral pathway
for acute admissions on to sub-specialists.

TM2-3

Introducing the ‘Golden Patient’ to neurosurgical
emergency theatres: improving theatre utilisation and
productivity
I. Tulloch, J. Forrester and G. Grahovac
King’s College Hospital, London, UK
Objectives: Efficient emergency theatre management is a well-recognised challenge. The majority of research in this area has been completed in Traumatology, not Neurosurgery. Theatre utilisation depends
upon various factors including appropriately booked schedules starting
on time, ending on time with swift turnovers. Educational approaches,
financial incentives, the Golden Patient initiative and the Productive
Operating Theatre Schemes have been shown to improve start times.
This increases utilisation and productivity, and means less rush – a
well-recognised contributor to unsafe working environments. Our primary objective was to evaluate start times in the emergency theatre
in one of England’s largest Neurosurgical centres. This is the first part
of the PDSA cycle in which we aim to improve theatre utilisation and
productivity
Design: Single centre observational review
Subjects: Data collected on consecutive weekdays over a 54-day
period
Methods: Theatre logbooks reviewed: Check-in time, theatre start
times, reasons for delay. Anaesthetic start time defined as Start time.
Results: Start time delayed: 91%. Mean 93-minute delay (range: −56
to 315 min). Most frequent reasons for delays: Pre-operative imaging
not completed; Ward not ready
Conclusions: We identified a significant time delay in starting the
Emergency theatre. We discuss plans to integrate Javed et al’s Golden
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patient into departmental practice – an initiative which has shown a
statistically significant positive impact upon theatre utilisation and
productivity in Traumatology.

TM2-4

What do neurosurgical trainees think about
interventional neuro-radiology training and service
provision in the United Kingdom?
M. A. Holingwortha, J. Kotechaa, D. Holmesb, C.
McKinnonc, M. D. Cearnsd, O. MacCormacb, S.
Shumone and H.C. Patelf
a
Queens Medical Centre, Nottingham, UK; bCharing Cross Hospital, London,
UK; cJohn Radcliffe Hospital, Oxford, UK; dInstitute of Neurological Sciences,
Glasgow, UK; eRoyal Victoria Infirmary, Newcastle upon Tyne, UK;
f
Manchester Centre for Clinical Neurosciences, Salford, UK

Objectives: Objectives: There is a disparity between the number of
interventional neuro-radiologists (INRs) in the UK and the number
needed to provide a comprehensive service. We surveyed current opinion amongst neurosurgical trainees to understand their attitudes to
INR training and service provision as neurosurgeons of the future.
Design: Design: Anonymised online survey.
Subjects: Subjects: Current neurosurgical trainees in the UK
Methods: Methods: We developed a 9-part online survey and distributed it via e-mail and Whatsapp® messaging software to neurosurgical
trainees throughout the UK.
Results: Results: 90 neurosurgical trainees in the UK responded to the
survey. 55.6% of respondents reported they were likely or very likely
to pursue interventional training if a curriculum were approved by the
General Medical Council and Royal College of Surgeons. We defined
this group as Potential Endovascular Trainees (PEVTs). 90.0% of PEVTs
reported wanting to have a hybrid practice. 92.0% of PEVTs were willing
to provide endovascular services out of hours. 52.0% of whom would
offer services out hours even if it increased their out of hours
commitment.
Conclusions: Conclusions: A significant proportion of neurosurgical
trainees are keen to pursue INR training and provide INR services both
during working hours and out-of-hours as neurosurgeons of the future.

TM2-5

A quantitative analysis of education in degenerative
cervical myelopathy along the general practitioner
training pathway
M. Waqara, J. Wilcockb, J. Garnerb, B. M. Daviesc and
M. R. N. Kotterd
a
Department of Academic Neurosurgery, Manchester Academic Health
Sciences Centre, The University of Manchester, Manchester, UK; bDepartment
of Undergraduate Medical Education, The University of Liverpool, Liverpool,
UK; cDepartment of Academic Neurosurgery, Cambridge University Hospital,
University of Cambridge, Cambridge, UK; dWT MRC Cambridge Stem Cell
Institute, Anne McLaren Laboratory, University of Cambridge, UK

Objectives: To evaluate whether there is an education gap relating to
degenerative cervical myelopathy (DCM) along the GP training pathway to explain reported delays in primary care referrals.
Design: Gap analysis: comparison of DCM to other conditions.
Comparators selected on the basis of similar presentation/epidemiology (multiple sclerosis), an important spinal emergency (cauda equina
syndrome) and a common disease (diabetes mellitus).
Subjects: Medical students, foundation doctors and GP trainees.

Methods: (1) Assessment of training: quantitative comparison of references to DCM in curricula (undergraduate/postgraduate) and commonly used textbooks (Oxford Handbook Series), to other conditions.
(2) Assessment of knowledge: using standardised questions placed in
an online question-bank (PassMedicine).
Results: DCM was the joint lowest cited condition in curricula searches
and 2nd lowest in textbook analysis. In knowledge analysis questions
were attempted 127,457 times. Performance for DCM questions in
themes of presentation, workup and management were all greater than
the question-bank mean and within 1 standard deviation. For students
and foundation trainees, there was a serial decrease in performance from
presentation and workup (−0.7 to +10.4 relative to question-bank mean)
to management (−0.6% to −3.9% relative to question-bank mean).
Conclusions: Although infrequently cited in curricula and learning
resources, knowledge relating to DCM was above average. However,
knowledge on management was relatively poor at early training stages.

TM2-6

Magnetic resonance imaging of extracranial devices in
neurosurgery – solving the problem with 21st century
digital pathways that aim to mitigate associated
detrimental risks
J. Davidsa, A. Tomaa, A. Papadakisa and M. Silvab
a
Department of Neurosurgery, National Hospital for Neurology and
Neurosurgery, London, UK; bDepartment of Radiology, National Hospital for
Neurology and Neurosurgery, London, UK

Objectives: 1) To assess the outcomes of MRI related clinical incidents
associated with neurosurgical patients with extracranial devices at the
National Hospital for Neurology and Neurosurgery. 2) To develop pathways and other complementary digital techniques to mitigate against
adverse events.
Design: National quality improvement project.
Subjects: All adult patients between ages of 18–95 with medical
devices needing magnetic resonance imaging for a neurosurgical diagnosis, who presented at the National Hospital for Neurology and
Neurosurgery.
Methods: Retrospective analysis of cases of patients receiving magnetic resonance imaging at the National Hospital between July 2014
till present.
Results: 168 patients with devices like pacemakers received appointments for scans at the neuroradiology department were screened. Of
this, 60 cases (35.7%) of requested MRI’s were cancelled because of
device compatibility related issues.
Conclusions: There is marked complexity associated with pathways
for scans being requested for patients that results in limitations for
identifying devices. Management delays result, because of compatibility issues with MRI scans that need to be addressed before a scan can
be protocolled. Patients in the emergency clinical setting may not have
manufacturer-recommended device details to allow the clinician to
investigate MRI compatibility. Better digital methods need to be implemented to enable an effective audit trail. A digital application is devised.

TM2-7

A single centre review of the introduction of the
neurosciences nurse practitioner role
S. Hall, S. Hall, L. Hall and R. Waters
University Hospital Southampton, Southampton, UK
Objectives: The Nurse Practitioner/Advanced Nurse Practitioner role
was introduced to support medical teams limited by the European
Working Time Directive and wards with increasing staff vacancy and
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rising patient acuity. The aim of this article is to evaluate the role development of the Nurse Practitioners in a tertiary neuroscience centre.
Design: Single centre retrospective review of job role.
Subjects: 10 nurse practitioners working exclusively in neurosurgery
and neurology.
Methods: A review of authors’ records on job roles and extended
scopes of practice was conducted over a period from the programme’s
inception to present (December 2012 – December 2018).
Results: At inception the team comprised 5 members with a variety of
backgrounds including critical care, emergency department and neurosurgery wards. It was designed to provide a 24/7 service for adult
neurosurgical patients. Over the 7 year study period the team has
undergone net growth to 10 members. The mean days in post is currently 1192 (range 179–2182). The role has developed to include: taking
referrals, lumbar punctures, EVD sampling/intrathecal medication, Halo
jacket assessments, programmable shunt adjustments and removal of
EVD/ICP bolts. The senior nurse practitioners are running independent
outpatient clinics.
Conclusions: The NP team are fully integrated into the neurosciences
services and have subsequently developed the breadth of service they
provide. Their continuity of service allows for long term professional
development and the assumption of wider range of roles.
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Design: This is a retrospective clinical audit based around; Patient
Questionnaires Patient Interviews Audit of clinic activity.
Subjects: 300 Clinic patients.
Methods: My methods are both qualitative and quantitative –
Identifying a 6 month period of clinic activity during 2018, to evaluate
how my leadership role has successfully contributed to achieving audit
objectives.
Results: There are 300 subjects to date. 33% increase in clinic activity
since the introduction of my role – directly relating to a 33% increase
in clinic revenue. Increased patient satisfaction due to a 72% reduction
in clinic waiting times. 95% of patients are satisfied with their clinical
review/intervention – based upon their understanding of treatment
and options to ask questions during their consultation. Audit demonstrates that 91% of clinic attenders avoid GP/Emergency services.
Readmissions remain static but based on increased clinic activity this
is a positive result.
Conclusions: A strategic leadership role in the clinic setting can successfully contribute to; improved patient experience – through a reduction in waiting times and patient satisfaction with clinical review
Increased clinic activity and trust revenue Improved access to neurosurgical services Minimising readmissions.
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TM2-8

Advanced clinical practitioners in neurosurgery – current
practice in the UK
N. Kalraa, H. Selleya, S. P. Solankib and A. K. Tyagic
Leeds General Infirmary, Leeds, UK; bUniversity Hospital Coventry, Coventry,
UK; cAdvanced Clinical Practitioners in the Neurosurgery

a

Objectives: Advanced Clinical Practitioners (ACPs) are an established
role within the modern neurosurgical unit. Previously, we identified
38% of neurosurgical centres utilised ACPs as part of their clinical team.
We aimed to determine if the number of units utilising the role was
increasing, assess the variance in practice nationally and determine
how well supported practitioners felt in their day to day practice.
Design: Online questionnaire.
Subjects: All ACPs working within neurosurgical units in the UK.
Methods: Telephone contact was made with each unit and an online
questionnaire was sent to those who utilised ACPs.
Results: 17 of 31 of Adult Neurosurgical units stated they had ACPs.
We had 17 responses from 9 units. There was a wide variety in both the
practice and scope of ACPs nationally. There was also a wide range of
skills that ACPs felt comfortable doing, including an ACP who was able
to insert EVD’s in theatre. 14 ACPs stated they were able to prescribe.
Mean satisfaction with support in decision making of 8/10 but only
7/10 with support to learn and develop.
Conclusions: There are increasing numbers of units utilising ACPs. The
role and responsibility of ACPs varied significantly across different units
and there appears to be no standardisation of the role within neurosurgery. ACPs seem to be well supported in decision making but appear
to feel less supported in developing advanced clinical skills.

TM2-9

Advanced practice; strategic leadership in a
neurosurgical clinic setting
V. Gibbons and S. Rutherford
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: To demonstrate how strategic clinical leadership can
deliver; improved patient experience, improved access to neurosurgical
services, increased revenue, minimise re admissions.

TM3 – ONCOLOGY 1
TM3-1

Radiomics can identify tumour sites of tumour
progression pre-operatively: developing AI analysis tools
for the PRaM-GBM Study
J. Lin-Yana, C. Lib, R. Rahmatb, T. Matysc and S. J. Priceb
a
Department of Neurosurgery, Chang Gung Memorial Hospital, Keelung,
Taiwan and Cambridge Brain Tumour Imaging Laboratory, University of
Cambridge, Cambridge, UK; bCambridge Brain Tumour Imaging Laboratory,
Academic Neurosurgery Division, University of Cambridge, Cambridge, UK;
c
University Department of Radiology, University of Cambridge, Cambridge,
UK

Objectives: To assess if radiomic methods could be used to automatically predict sites of tumour progression in glioblastomas for the PRaMGBM study.
Design: Retrospective cohort study.
Subjects: 57 patients with glioblastomas that underwent 5-ALA resection followed by chemoradiotherapy. Patients had imaging data
pre-operatively and at progression.
Methods: Imaging data at both time points were co-registered to
pre-operative imaging using a published, semi-automated method.
Regions of interest of areas where tumour progresses and areas without progression were identified. After data normalisation, first and
second order imaging features from multi parametric imaging were
calculated in each region. A convoluted neural network was trained
using 2/3 of the data, to predict sites of progression. After internal
validation, it was tested on a training dataset using the remaining
patients.
Results: In the peritumoral progression area, compared to non-progression area there was higher signal intensity in FLAIR (p = .02), rCBV
(p = .038), and T1C (p = .0004), and there were lower intensity in ADC
(p = .029) and p (p = .001). 35 first order and 77 second order features
were found significantly different between the two areas. Using supervised CNN, progressions sites could be identified with overall accuracy
of 92.4% in the training set (n = 37) and 78.5% in the validation set.
Conclusions: Artificial intelligence methods can be used to identify
sites of tumour progression and can be further validated in the CRUK
funded PRaM-GBM study.
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TM3-2

Management evaluation of metastasis in the brain – a UK
& Ireland prospective, multicentre cohort study
J. Junga, E. Daltonb, L. Glanczc, J. Roachd, R. Zakariae,
S. Lammyf, K. Ashkang and on behalf of BNTR
Collaborativea
King’s College Hospital, London, UK; bThe National Hospital for Neurology
and Neurosurgery, London, UK; cQueens Medical Centre, Nottingham, UK;
d
Wessex Neurological Centre, Southampton, UK; eThe Walton Centre,
Liverpool, UK; fQueen Elizabeth University Hospital, Glasgow, UK
a

Objectives: To determine if brain metastasis referrals to the neuro-oncology multidisciplinary team (NMDT) in the UK & Ireland comply with
NICE guidelines and to understand how referrals are being managed
based on Recursive Partitioning Analysis (RPA)/Graded Prognostic
Assessment (GPA).
Design: Prospective multicentre cohort study.
Subjects: All adult patients referred to NMDT with ≥1 cerebral
metastasis.
Methods: Data was collected in 24/32 neurosurgical units from 11/2017
to 02/2018 . Demographics, primary disease/performance status, imaging and treatment recommendation were entered into an online
database.
Results: 1049 patients were analysed. Mean age was 64 [range 21–93]
years with a mean number of 3.31 [range 1–17] referrals per NMDT. The
most common primaries were lung (36.5%), breast (18.5%) and melanoma (12.0%). Only 51.6% of the referrals to the NMDT were within
NICE guidelines and only 52.5% of patients required specialist intervention. Surgery and number of metastases were negatively correlated
(Pearson’s r = −0.9927, p < .001). NMDT decision-making was influenced
by number, age, KPS, primary status, extracranial disease (Chi2 p < .0001)
as well as location and tumour histology (p < .05).
Conclusions: This study confirmed a national change in culture of referral patterns. We identified a delay in NMDT decision-making in ~20%,
contributing to increased NMDT workload. Overall, decision-making
complied with RPA/GPA recommendations, however new stratification
tools may be needed to reflect advancements in diagnostics and treatment modalities.

Methods: Our regional clinical neurosciences unit provides a referral
pathway for primary care doctors to directly access rapid brain imaging.
We obtained ethical approval (15/ES/0094) to seek consented serum
blood samples prior to brain imaging. Infrared spectroscopic examination was performed. The data set was supplemented with consented
samples from patients with known brain tumours taken prior to surgery. Spectroscopic examination was blinded to the brain imaging
results.
Results: We recruited over 250 patients; 34 tumours. We achieved sensitivities and specificities for a brain tumour of 82 and 84 %,
respectively.
Conclusions: This rapid screening test can revolutionise triage of
patients in primary care suspected of having a brain tumour, helping
prioritise the most at-risk for rapid imaging.

TM3-4

Surgical site infection after brain tumour surgery: a
prospective study for induction of a basic care bundle
A. Giamouriadis, J. Lavrador, F. Vergani, K. Ashkan
and R. Bhangoo
King’s College Hospital, London, UK

Prospective clinical validation of novel serum biomarker
test for the identification of patients at risk of brain
tumour
P. M. Brennana, H. J. Butlerb, M. Hegartyc, B. Smithb,
D. Palmerb, M. D. Jenkinsond and M. J. Bakerb

Objectives: Surgical Site Infection (SSI) incidence post brain tumour
surgery is yet well to be established despite the serious impact on
patient outcome and a basic care bundle (BCB) is essential.
Design: Retrospective analysis of a 12-month period and prospective
6-month period study post induction of a BCB.
Subjects: All adult patients who underwent brain tumour surgery in
our unit from 01.01.2017 until 31.06.2018.
Methods: Data was collected from patients’ clinical notes.
Demographics, histopathology were analysed. The BCB included reduction of steroid regimen and theatre staff, introduction of standard post
operative antibiotic prophylaxis and change from absorbable to
non-absorbable skin sutures.
Results: 282 patients were included – 178 before BCB; 104 after BCB
(140 female / 142 male; mean age 55.6 ± 0.81 yrs); 39.7% high grade
lesions, 26.6% – metastases, 20.2% – meningiomas, 5.5% low grade
lesions, 8.2% other benign lesions. 15.3% of patients were redo-craniotomies. 39.0% were PS0 and 49.7% were PS1 before surgery. A
total of 16 infections were diagnosed: 12 before BCB and 4 after BCB;
9 required surgery and antibiotics while the remaining 7 were managed with antibiotics only. Sex, age and underlying histopathology
weren’t risk factors in both unadjusted and adjusted analysis. No
patients with redo-craniotomy after the introduction of BCB developed an infection.
Conclusions: Patients with brain tumours can have potentially
increased incidence of SSI and the use of a BCB can reduce this risk
significantly and improve outcomes.

Western General Hospital, Edinburgh, UK; bDepartment of Pure and Applied
Chemistry, University of Strathclyde, UK; cClinSpec Diagnostics Ltd,
Technology and Innovation Centre, Glasgow, Scotland; dThe Walton Centre,
Liverpool, UK

TM3-5

TM3-3

a

Objectives: The most common symptoms of patients with brain
tumours are non-specific. More than 60% of patients are diagnosed in
Emergency Departments; many will have previously attended primary
care.
Design: We investigated whether our novel serum biomarker test could
identify which patients thought to be at risk of a brain tumour based
on their symptoms should be prioritized for brain imaging. The test
uses infrared light to provide a spectral signature from human serum,
and pattern recognition algorithms to ‘learn’ which samples are indicative of brain tumour. We have previously reported sensitivity and
specificity of the test based on archival samples.
Subjects: Patients with proven or suspected brain tumour.

Review and clinical outcomes from a large single centre
series of multifocal and multicentric glioblastomas
G. Mavrovounis, F. Roncaroli, C. McBain, P. D’Urso, D.
Coope, J. Leach, J. Leggate and K. Karabatsou
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: We analyzed the clinical, histological and neuroimaging
characteristics and treatment outcomes of multifocal/multicentric glioblastomas (M-GBM) that were treated in our institution between 2011
and 2018.
Design: A retrospective study.
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Subjects: We analyzed the data of all the patients with M-GBM in a
cohort of GBMs.
Methods: Review of electronic neuroimaging and clinical records.
Results: Of the 755 surgically treated GBM, 82(10.9%) were multifocal.
The median age at diagnosis was 61 years (61% males/ 39% females).
31.7% of patients presented with focal deficits. Twenty-five patients
(30.5%) underwent biopsy and 57 (69.5%) resection. 58.5% were diagnosed with a multicentric and 41.5% with a multifocal lesion. The mean
time to recurrence was 251 days. 60.98% (50/82) received both chemotherapy (Temozolomide) and radiotherapy, 18.2% received radiotherapy only, 1.22% received chemotherapy only; the remaining either
refused or were too unwell for further treatment. 12 (24%) had PCV at
radiological progression. The 1 (33%) and 2 (3.5%) year survival rates
and the median survival time (270 days) were calculated using a KaplanMeier graph. All 68 patients had IDH1 wild-type tumours; mean Ki67
expression was 24.8% for 41 cases; ATRX was retained in all cases.
Conclusions: We analyzed the course of M-GBM. There was no statistically significant difference in overall survival when compared with
unifocal GBMs. Patients with multifocal disease and good performance
status should be considered for active treatment.

TM3-6

Objectives: To compare the clinical and radiological outcomes of the
Awake Craniotomy Service in our unit to larger multi-centre studies.
Design: Retrospective cohort study.
Subjects: 46 patients underwent awake craniotomies for tumours
during the period studied. 44 of these were intrinsic brain tumours and
2 metastases.
Methods: All patients who underwent an awake craniotomy for tumour
resection at QEHB between September 2015 to September 2018
(n = 46) were included in our analysis. Surgery related neurological
deficits immediately post-operative, at 2 weeks and at 3 months were
recorded. Extent of resection was established by comparison of pre
and post-resection MRI (performed within 48 hours of surgery).
Results: Our immediate post-surgery neurological deficit rate was 48%
(22/46). However at three months the majority of these had resolved:
only 2 out of the 46(4.3%) had on-going surgery related deficits. This
is comparable to longstanding deficit rates of 4.6–7% quoted in the
literature. We achieved near total/total resection (>95%) in 22/46
patients (48%) compared to 50–64% quoted in the literature.
Conclusions: According to our analysis, we are achieving >95% resection
in less patients compared to larger multi-centre studies (51–64%). This
was in part due to lower extent of resection in the insular sub-group of
patients. Our surgery related deficit rate is lower than that described.
This highlights the current challenges in oncological surgery in achieving
maximal resection with minimal surgery related neurological deficits.

Validating a tablet-based cognition testing tool for adult
glioma
E. Goachera, R. Sinhaa, T. Manlyb and S. J. Pricea
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a
Addenbrookes Hospital, Cambridge, UK; bCognition Brain Sciences Unit,
Cambridge, UK

TM4 – SPINAL 1

Objectives: To assess the sensitivity and specificity of the OCS-BRIDGE
tablet computer based battery against the gold standard of neuropsychology paper tests in assessing cognitive impairment in glioma.
Design: A longitudinal cohort study.
Subjects: Records were screened for cognitive assessments of patients
with glioma using both paper tests and the OCS-BRIDGE assessment
tool.
Methods: Cognitive assessment was categorised into five domains:
memory, language, perception, executive function and non-verbal.
Results from the OCS-BRIDGE assessment were compared with those
from the paper-based tests as a gold standard to obtain sensitivities
and specificities. A patient survey was performed to assess patient
preference.
Results: 10 patients with glioma underwent cognitive assessment
using both formats. This yielded 20 datasets, 10 before and 10 after
surgery. 24 measures per dataset were recorded, generating 480 outcome measures for comparison. Cases of Grade II, III and IV glioma were
included. Overall sensitivity for detecting any deficit was 95%, with a
specificity of 100%. Pre- and post-operative sensitivities were 89% and
100% respectively. 67% of patients preferred the computerised testing
battery and 89% found it quicker.
Conclusions: The computerised OCS-BRIDGE battery provides a reliable tool for screening for cognitive deficits in patients with both low
and high-grade glioma. Its sensitivity increases post-operatively and it
is preferred by patients, offering a time-efficient, standardised method
of screening for cognitive impairment.

TM3-7

Review of the awake craniotomy service at Queen
Elizabeth Hospital, Birmingham: clinical and radiological
outcomes
S. Jadoon, I. Ughratdar and A. A. Moussa
Queen Elizabeth Hospital, Birmingham, UK
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TM4-1

Predictors of poor outcome after single level lumbar
micro-decompressive surgery: a single centre study of
3308 patients
M. Alia, M. Elmalkyb,c, R. Carrascod, M.M.S.S. Groupa
and I. Siddiquee
Salford Complex Spine Unit, Manchester, UK; bSalford Complex Spine Unit,
Manchester, UK; cMenoufia University Hospital, Al Minufya, Egypt;
d
Manchester University, Manchester, UK; eSalford Complex Spine Unit,
Manchester, UK
a

Objectives: To determine predictors of poor outcome post lumbar
micro-decompression.
Design: Prospective study.
Subjects: All patients underwent primary, single-level, micro-decompression at single spinal centre (2011–2017).
Methods: Prospectively collected spinal registry data was analyzed
for patients underwent primary, single-level, micro-decompression
at single spinal centre (2011–2017). Based on the response to the
Likert global outcome question, we had two outcome groups (good
& poor). Minimum clinically relevant change (MCRC%) for COMI score,
LBP and leg pain (LP) were examined. A two-step approach was
adopted. First, COMI score, LBP and LP VAS trajectories were modeled
using a discrete mixture model. Second, multinomial logistic regression was used to determine the association between variables and
trajectories.
Results: We included 3308 patients with mean follow up (1.4 y). MCRC
was achieved in 63%, 42% and 62% of COMI score, LBP and LP respectively. A three-group trajectory model was identified: large-improvement
(LI) (n = 980), moderate-improvement (MI) (n = 1364) and no-improvement (NI) (n = 966) with 99.5%, 84.5% and 31.5% of patients presenting
good outcome, respectively. Higher pre-op LBP and COMI score and
reporting LBP or sensory disturbance as the major problem for the
patients were associated with MI and NI. In addition, smoking and LP
and Lumbar canal stenosis were associated with NI.
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Conclusions: This is the first large-scale study reporting preoperative
LBP severity, spinal stenosis and smoking as predictors for poor functional outcomes post lumbar micro-decompression. This is very useful
while counseling patients for surgery to meet realistic expectations.

were prioritised through an international 2 round Delphi and consensus
meeting leading to 16 outcomes being included in the final COS.
Conclusions: The CES COS is recommends 16 outcomes to be
researched as a minimum for any study in CES. It has been decided with
key stakeholders using transparent methodology with international
involvement. The next stage would be to identify the appropriate measurement instruments for these outcomes.

TM4-2

Analysis of the predictive indicators of cauda equina
syndrome
M. Angusa, J. Leacha, R. Carrascob, S. Panikkara, N.
Yasina, R. McCrearya and I. Siddiquea
a
Manchester Centre for Clinical Neurosciences, Salford, UK; bManchester
University, Manchester, UK

Objectives: We aim to see if we can clarify the subjective and objective
signs that are most predictive of cauda equina syndrome (CES).
Design: A retrospective analysis was performed on the clinical assessment of patients with suspected CES on assessment in Emergency
Department (ED).
Subjects: We reviewed the clinical documentation of 291 consecutive
patients attending ED of a UK hospital over a 12 month period with
suspected CES.
Methods: The MR scan reported by a neuroradiologist was used as the
gold standard for diagnosing CES. Clinical features were compared
between CES and non-CES patients using T-test for normally distributed
continuous variables and Wilcoxon rank test for continuous variables
non-normally distributed. χ2 test was used to compared categorical
variables. Univariate logistic regression was performed to find factors
associated with CES. Variables with no missing data that had a p-value
≤.1 in the univariate analysis were included in a multivariable logistic
regression to identify factors independently associated with CES.
Results: Patients were allocated to non CES (n = 263) and CES (n = 31)
groups. The CES group showed a larger percentage of patients with
previous surgery, bilateral leg pain, sexual dysfunction/reduced genital
sensation and bilateral sensory loss in the legs.
Conclusions: Bilateral Sensory loss in the legs is shown to be strongly
associated with CES. Patients who had a previous surgery or presented
with bilateral leg pain were twice likely to have CES. Larger numbers
required to make changes to practice.

TM4-3

Cauda equina syndrome core outcome set (CES COS)
N. Srikandarajaha, S. Clarka, M. Wilbya, A. Nobleb, P.
Williamsonb and T. Marsonb

TM4-4

Cord splitting: an alternative access to ventral intradural
cysts of the cervico-thoracic junction and thoracic spine
R. Lainga, A.D. Rienzob, I. Timofeeva and R. Colasantib
Addenbrooke’s University Hospital, Cambridge, UK; bUniversita’ Politecnica
delle Marche, Ancona, Italy

a

Objectives: Surgical treatment of ventrally located intradural cysts is
difficult and controversial. We wished to evaluate the safety and effectiveness of a midline cord splitting approach to treating ventral thoracic
intradural cysts.
Design: Case reports.
Subjects: 2 patients with ventral intradural cysts causing progressive
myelopathy.
Methods: Laminectomy, durotomy and cord splitting through a midline approach gave direct access to both lesions. Under continous neurophysiological monitoring a longitudinal cord split gave direct access
to both lesions. Cyst drainage was supplemented by a cysto-pleural
shunt in one of case.
Results: Cyst collapse and cord re-expansion were documented in both
patients with MRI 1 week post surgery. Both patients regained near
normal neurological function which was maintained 2 years post–operatively. Intra-operative monitoring remained stable during surgery.
Follow up MRI scans 2 years post-op showed no evidence of cyst recurrence and the patients remained neurologically intact.
Conclusions: We have been able to drain 2 ventral intradural cysts
using a longitudinal cord splitting technique. This has allowed safe
access to ventrally located lesions which were inaccessible dorsally or
dorso-laterally. By using this method we have been able to avoid a more
invasive ventral trans-thoracic approach necessitating vertebrectomy,
reconstruction and risking all the complications including a CSF-pleural
fistula which can be associated with this approach.

TM4-5

The Walton Centre, Liverpool, UK; bUniversity of Liverpool, Liverpool, UK

5-Year evaluation of a specialist syrinx clinic ran by a
single surgeon
D. Stewart-Watson and T. A. Carroll

Objectives: There are significant differences in the outcomes reported
and measured in research studies related to Cauda Equina Syndrome
(CES). The minimum set of outcomes that should be researched in any
specific disease area is called a core outcome set (COS). We intend to
develop a COS for CES in a transparent manner to standardise reporting,
which is registered on the COMET database.
Methods: A systematic literature review documented the outcomes
deemed of importance to healthcare professionals (HCPs) using the
PRISMA guidelines. Semi structured qualitative interviews were conducted with CES patients, audio-recorded, transcribed and analysed
to identify outcomes of importance to patients. These outcomes were
prioritised through an international two round Delphi and consensus
meeting with pre-specified criteria. The study was ethically approved.
Results: The literature review (737) and the patient interviews (260)
produced 997 verbatim outcome terms. These were consolidated to
37 outcomes by the study team for the Delphi survey. These outcomes

Objectives: To evaluate the aetiology, symptoms and management of
patients presenting to the clinic.
Design: Details of patients’ diagnosis, symptoms and management
were obtained from electronic records.
Subjects: All patients presenting to a specialist clinic over 5 years.
Methods: A retrospective review of electronic patient records.
Results: 128 individual patients with syrinx presented to the clinic.
Average age was 45 years old and 45% were male. 60 patients had Chiari
malformations, of which 28 were symptomatic. 53 were listed for cranio-cervical decompression. Post-op 49 had no progression, or resolution, of their syrinx. 3 patients who did not see stabilization required
further surgery. Of those who were symptomatic only 2 saw improvement. There were 62 patients without Chiari malformation their aetiology
was: 19 traumatic; 4 space occupying lesions; 3 infections; 3 arachnoid
bands and 34 were undetermined. The most common location was

a

Royal Hallamshire Hospital, Sheffield, UK
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thoracic followed by cervical. In this cohort only 8 required interventions.
These were either adhesiolysis (4) or laminectomy (4). 27 of the 34
patients where no aetiology was found their syrinx was classified as
benign and, after a period of observation were discharged.
Conclusions: Chiari malformation was the most common aetiology
seen in this cohort and responded well to surgical intervention. Few of
the remaining patients required intervention. There were a significant
number of patients with benign syrinx who after a period of observation can be safely discharged.

TM4-6

Patient selection leads to a significantly shorter stay in
hospital for elective anterior cervical discectomy (ACD)
patients as waiting list initiative cases in a private
hospital compared to those in an NHS hospital
J. Meacock, E. Kissane, C. Derham and S. Thomson
Leeds General Infirmary, Leeds, UK
Objectives: To investigate the cause of the significant difference
between the LOS for patients admitted as waiting list initiative patients
to a Private hospital versus standard care in an NHS hospital.
Design: Retrospective analysis between 2015 and 2017 of all ACDs at
the two hospitals.
Subjects: 482 elective NHS patients were included, 225 were admitted
to the NHS hospital and 257 as waiting list initiative patients to the
Private hospital. Acute patients were excluded.
Methods: Retrospective database search of electronic hospital records
for all ACD procedures carried out between 2015 and 2017. The student
standard t test analysis was used to compare the difference in LOS.
Results: Consultant led procedures 74% at the NHS hospital and 98%
at the Private hospital. Mean age of patients was 59 (NHS) and 56
(Private hospital). ASA Grades in NHS hospital were 24% Grade 1, 55%
Grade 2 and 21% Grade 3 and the Private hospital were 46% Grade 1,
45% Grade 2 and 9% Grade 3. There were 18 patients readmitted from
the NHS for: Infection (44%), Symptom management (28%), Dysphagia
(11%), Revision (11%) and Haematoma (6%). At the Private hospital 11
patients were readmitted to the NHS for: Symptom management (36%),
Infection (27%), PE (18%), Dysphagia (9%) and Horner’s (9%). Most
common cause of prolonged stay at the NHS was dysphagia (20%).
Conclusions: Patient selection at the Private hospital of lower ASA Grade
and primarily consultant led surgeries enables 96% of their patients to
be discharged with 1-night stay compared to 61% at the NHS hospital.

TM4-7

Predictors of outcome after anterior cervical discectomy
S. Panikkar, R. Carrasco and M.S.S. Group
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: To determine the predictors of outcome in cases of anterior
cervical discectomy (ACDF).
Design: All patients who underwent ACDF in a single centre from 2011
to 2017 were included. The Core Outcome Measure Index score (COMI),
Neck Pain (NP) and Arm pain (AP) Visual analog scale (VAS) scores were
analysed from the prospectively collected spinal registry data.
Subjects: 964 Patients who underwent ACDF for degenerative pathology in a single centre in UK over a 7 yr period.
Methods: Based on the response to the Likert global outcome question, we had two outcome groups -good & poor. Achievement of minimum clinically relevant change (MCRC) for COMI score, NP and AP were
examined. A two-step approach was adopted. First, COMI score, NP and
AP VAS trajectories were modelled using a discrete mixture model.
Second, multinomial logistic regression was used to determine the
association between preoperative variables and trajectories.
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Results: The mean follow up was 1.4 yrs. MCRC was achieved in 54%, 41%
and 46% of COMI score, NP and AP respectively. A three-group trajectory
model was identified: large-improvement (LI) (n = 234), moderate-improvement (MI) (n = 371) and no-improvement (NI) (n = 290) with 99.5%,
84% and 32.5% of patients presenting good outcome. Data was stratified
by pathology into two groups, myelopathy and radiculopathy, with no
significant difference in the trajectory group or predictive variables.
Conclusions: High pre-op COMI and pain scores increased the risk of
having poorer outcomes. Smoking was strongly associated with a bad
outcome.

PARALLEL SESSION 1 – THURSDAY 21ST MARCH
TP1 – PAEDIATRICS AND CEREBRO-SPINAL FLUID
TP1-1

Intracranial hypotension: a case series of an uncommon
but challenging condition
M. H. Mohammad, A. Hewitt, D. Holsgrove, A.
Herwadkar and K. Karabatsou
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: To review all cases presented with Intracranial Hypotension
(IH) at our centre between 2015–2018 and the different treatments
used.
Design: Retrospective.
Subjects: 6 adults.
Methods: Review of electronic clinical records and imaging.
Results: 2 M, 4 F. Mean age of 46.5 years (range 29–66). Postural headache
was the presenting symptom in the majority. All had normal neurological
examination initially. 2 patients presented following epidural and 4 spontaneously. A subdural collection was seen in 5 patients, ‘sagging Brain’
with pachymeningeal enhancement in 3 and dural venous sinus distention noted in 2. A total of 3 spinal CSF leaks were identified on MR and
CT myelography. 2 patients had resolution of symptoms with conservative management. 4 patients had epidural blood patches (some multiple).
One patient required CT guided T1 transforaminal fibrin glue injection
following 4 unsuccessful patches. Another patient deteriorated neurologically despite patch and required evacuation of subdural collections
and suffered venous infarction of brain stem. He subsequently underwent
surgical repair of his T11 CSF leak but required prolonged rehabilitation.
Improvement in headaches was eventually seen in all patients.
Conclusions: IH usually presents with orthostatic headaches. MR Brain
and myelography are essential in identifying the typical features and
leak. Conservative management and epidural blood patch appear to
be adequate in most cases, however some will require multiple interventions to avoid devastating consequences.

TP1-2

Treatment of idiopathic intracranial hypertension: CSF
diversion versus bariatric surgery
J. Merolaa, L. Morrisa, R. Perkinsa, J. Langb, J. Barrya
and P. Leacha
University Hospital of Wales, Cardiff, UK; bMorriston Hospital, Swansea,
Wales

a

Objectives: Idiopathic intracranial hypertension (IIH) affects predominantly female patients with increased body mass index (BMI) and sustained weight loss is the main treatment goal. CSF diversion is
performed for those whose vision is at imminent risk. The aim of the
study is to evaluate the safety, complications and economic impact of
these two treatment options.
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Design: A retrospective, two institutional review.
Subjects: 42 patients treated with CSF diversion between 2006–2016
and 69 patients underwent bariatric surgery for morbid obesity
between 2015–2017.
Methods: Data collected: age, height, weight and length of hospital
stay (LOS). The number of shunt revisions and indications were
recorded. Bariatric surgery complications were recorded. A comparative
cost analysis was performed.
Results: Our study showed a high rate of revision (67%) in patients
with CSF diversion, 21.4% had more than 3 revisions. Only 4.3% of bariatric patients needed further intervention. CSF diversion resulted in 5
days average LOS per patient per year with shunt-related problems.
LOS for bariatric surgery was 3.3 days with no re-admissions. 80% of
shunt patients gained weight while bariatric patients lost on average
25% of their body weight.
Conclusions: Bariatric surgery achieves weight loss, treats the IIH,
is less morbid and has less of an economic burden. It also has the
advantage of treating associated medical problems related to
obesity.
References: Mollan SP. Idiopathic intracranial hypertension: consensus
guidelines. J Neurol Neurosurg Psychiatry. 2018;0:1–13.

TP1-3

‘Mascara Sign’ – can Hounsfield unit help diagnose
ventriculoperitoneal shunt malfunction?
F. Barleya, P. Gallob and C. Kaliaperumalb
Department for Clinical Neurosciences, Edinburgh, UK; bDepartment of
Paediatric Neurosurgery, RHSC, Edinburgh, UK

a

Objectives: Assessing ventriculo-peritoneal (VP) shunt blockage with
non-invasive imaging to determine if proximal blocks can be proven
pre-operatively by measuring Houndsfield Units (HU) on CT imaging.
Design: Retrospective study of Paediatric VP shunt blockage over a
five year period.
Subjects: 200 patients who had VP shunt insertion during a five year
period under the care of paediatric neurosurgical services in Edinburgh,
UK. 17 patients met criteria for the final data set of proximal VP blockages with appropriate imaging for analysis.
Methods: HU measurements were taken at 8 set points within the
shunt hardware on CT and visual appearances were also assessed when
the shunt was known to be effective and when established (at surgical
intervention) to be blocked. Multi-planar reconstruction (MPR) was
used to give the clearest image to assess.
Results: 11 of the 17 cases had higher HU values intra-luminally at time
of blockage compared to the same data points when known to be
unblocked, this was not reproduced with extra-luminal data. Examining
the average values at each site was unsuccessful in establishing a statistically significant difference between unblocked and blocked
tubing.
Conclusions: We would suggest that there is a recognisable and reproducible change in both HU intra-luminally and in appearance at the
proximal end of a VP shunt when blocked, this is what we refer to as
the ‘Mascara Sign’ and could form the basis of a non-invasive test for
localising shunt blockages.

TP1-4

Assessment of patients with suspected normal pressure
hydrocephalus (NPH)
H. Maripi and C. J. McMahon

reviewed by a neurologist, have an MRI CSF flow scan, and a lumbar
drain trial, which if positive, then for a shunt procedure, or if negative,
then for relevant follow up.
Design: Retrospective clinical audit.
Subjects: Patients suspected of having primary normal pressure hydrocephalus (January 2015 – June 2016).
Methods: Review of case notes, clinic letters and imaging.
Results: 42 patients were included in the review. 32/42 patients had
an MRI scan, 28/32 had an MRI scan with CSF flow. 40/42 patients were
reviewed by a neurologist. 40/42 patients had either a lumbar drain
trial (28) or a lumbar puncture (12). 33/40 patients showed improvement on repeat walking assessment/MMSE following the procedure.
29/33 patients went on to have a shunt insertion. There was improvement after shunt insertion in 23/29 patients.
Conclusions: Local guidelines for NPH exist to standardise practice for
this patient group. NPH can be difficult to diagnose; neurology review
and MRI attempt to exclude other neurodegenerative disorders. In our
cohort, most patients were referred from neurology clinic but almost
a quarter of the group did not have an MRI scan and a third of the group
did not have a lumbar drain trial. These may impact the diagnostic
certainty of NPH prior to proceeding with shunt insertion.

TP1-5

Does pre-operative endoscopic third ventriculostomy
prevent shunt dependence in paediatric posterior fossa
tumour surgery?
M. T. Foster, L. S Harishchandra, D. Hennigan and C.
Mallucci
Alder Hey Children’s Hospital, Liverpool, UK
Objectives: To quantify the rate of shunt dependence after paediatric
posterior fossa craniotomy, and assess the value of pre-operative endoscopic third ventriculostomy (ETV) in preventing this.
Design: A retrospective review of prospectively collected data.
Subjects: Patients aged 18 years or younger receiving a primary posterior fossa craniotomy between Jan 2008 and Nov 2018 in a single
tertiary paediatric neurosurgery centre.
Methods: Demographics, surgical details and post-operative complications were prospectively recorded. Details of shunt dependence were
retrospectively collected. Data analysis was done in R.
Results: There were 118 patients identified, comprising 100 craniotomies, and 18 biopsies. There were 95 eligible patients receiving primary
craniotomy for a PFT without a pre-operative shunt (53 male, median
age 7, IQR 7). 26 patients (27%) had an endoscopic third ventriculostomy
(ETV) prior to craniotomy, of which 33% required additional post-op
CSF diversion (ETV and/or shunt). Median time to this second CSF diversion was 9 days (IQR 8 days). Ependymomas or Medulloblastomas were
more likely to experience ETV failure than other tumour types (p = .01).
17% of patients were shunt dependent at 60 days post op.
Conclusions: Shunt dependence after paediatric posterior fossa surgery
is common. Pre-operative ETV does not consistently prevent the need
for a postoperative shunt, but can be used to temporise hydrocephalus
to allow surgery on a dedicated, specialised neuro-oncology list.

TP1-6

Neonatal hypoxia-ischaemia – a systematic review of the
potential role of progesterone
M. Leea, R. McNicholasb, K. Gossa and P. Chumasa

The Walton Centre, Liverpool, UK

a
Leeds General Infirmary, Leeds, UK; bUniversity of Leeds School of Medicine,
Leeds, UK

Objectives: To determine whether current diagnostic workup of
patients suspected of having normal pressure hydrocephalus (NPH)
adheres to local guidelines. Local guidelines recommend patients are

Objectives: To evaluate the evidence base for progesterone as a
potential therapeutic agent in neonatal hypoxic ischaemic encephalopathy (HIE).
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Design: Systematic review of current literature with narrative synthesis
of the data.
Subjects: 14 studies.
Methods: Inclusion criteria defined using PICO framework: population: human neonates with HIE/animal models of HIE Intervention:
PROG +/- other agents comparison: vs. control outcome: pathological, neurobehavioural and mechanistic outcome measures. Exclusion
criteria: Non-English publications, reviews, letters, comments and
conference abstracts. Medline, EMBASE and CINHAL databases were
searched using pre-defined medical subject heading and key words:
(‘progesterone’ OR ‘P4’) AND (‘Hypoxic Ischaemic encaphalopath*’
OR ‘Hypoxic Ischemic encephalopath*’ OR ‘Brain Ischemia’ OR
‘Hypoxia, Brain’) AND (‘Infant’ OR ‘Neonat*’ OR ‘Newborn’ OR ‘Newly
Born’). Data extraction and risk of bias assessment were carried out
by two authors.
Results: The 14 included studies have generally unclear/high risk of
biases. Progesterone confers neuroprotection against HIE via 6 mechanisms. Most studies found progesterone to have positives effects on
pathological outcome measures. Most studies found progesterone to
alleviate neurobehavioural deficits post-HI injury. There is sex dimorphism in the effect of progesterone.
Conclusions: Progesterone mechanistically target different pathogenic
stages of HIE and is found to be protective in most studies. Our results
support the case for a pilot safety human study.

TP1-7

Assessment of cortisol levels in neonates with
myelomeningocele
T. L. Robinsona,b, M. Pendletona, A. Armstronga, J.
Blaira and B. L. Pettorinia
Alder Hey Children’s Hospital, Liverpool, UK; bUniversity of Liverpool,
Liverpool, UK
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TP1-9

Predictors for the development of hydrocephalus
following traumatic brain injury in the paediatric age
group
R. Veda, R. Frasera, S. Amadneha, M. Zabena and
P. Leacha
University Hospital of Wales, Cardiff, UK

a

Objectives: Predictive factors for post-traumatic hydrocephalus (PTH)
in adults have been elucidated but remain uncertain for children. We
aimed to ascertain the prevalence of PTH in children and identify clinical/radiological factors that may predict paediatric PTH.
Design: Retrospective study of all patients <16 yrs old admitted to our
unit with traumatic brain injury (TBI) between March 2013-June 2018.
Subjects: Sixty-nine patients.
Methods: Clinical and imaging data were collected. CT scans were
reviewed for PTH using established criteria (1). Two-tailed Z-scores with
p-value <.05 were considered significant.
Results: The mean age was 7.5 years; 68% were males (n = 47). No PTH
was seen in mild/moderate TBI (n = 50). Of 19 cases with severe TBI, 3
developed PTH requiring surgery such as ventriculoperitoneal shunting
(16%; p = .007). Age <12 months was associated with the development
of PTH (n = 2; p = <.0001). Universal radiological features in the PTH
group were subdural haematoma (p = .027) and skull fracture (p = .2).
The need for other neurosurgical procedures such as fracture elevation
or craniotomy did not reach statistical significance (p = .08).
Conclusions: Factors which may be associated with PTH include: age
<12 months; subdural haematoma, and skull fracture. The authors suggest a larger study across all UK neurosurgical centres should be considered to further elucidate predictive factors for paediatric PTH.

a

Objectives: To evaluate the investigatory practice of the endocrine
aberrancies seen in newborns with myelomeningocele (MMC): exploring whether baseline endocrine screening is carried out as per local
policy, and appraising the overall clinical value in testing random cortisol levels (RCL) prior to a low dose short synacthen test (LDSST) in
newborns with MMC.
Design: Retrospective case-based audit.
Subjects: 22 newborn patients (0–28 days old; 10 M, 12 F) referred to
the Spina Bifida Pathway at Alder Hey Children’s Hospital, Liverpool,
UK, following diagnosis and surgical closure of MMC between
2014–2018.
Methods: Patient notes were identified and patient specifics pertaining
to their diagnosis, endocrine investigations and follow-up were
extracted to populate an Excel pro-forma. The data was then analysed
to answer the objectives.
Results: 95% of patients were reviewed by the endocrine team, 33%
of these received full endocrine baseline screening. RCL was tested in
7 (32%) patients, and a LDSST was conducted on 21 (95%) patients. Of
the 4 patients with a low RCL, LDSST was normal in 75% and suboptimal
in 25%; of the 3 patients with a normal RCL, LDSST was normal in 66%
and inadequate in 33%. Overall, LDSST was normal in 71% of patients,
and abnormal in 29% of patients.
Conclusions: The lack of correlation between RCL and LDSST results
should challenge the clinical necessity of testing RCL in newborns with
MMC. Almost a third of those receiving LDSST returned an abnormal
result, highlighting the importance of LDSST in MMC patients.

TP1-8
Withdrawn.

TP1-10

Paediatric tectal plate glioma: an Irish perspective on
follow-up and progression
F. J. Slatterya, T. Mandiwanzab and J. D. Cairdb
a
School of Medicine, Trinity College Dublin, Dublin, Ireland; bTemple St
Childrens’ University Hospital, Dublin, Ireland

Objectives: The objectives of this retrospective review were to record
Irish data on paediatric tectal plate glioma (TG) and to ascertain most
common presentations, treatments, progression-free survival (PFS) and
hence, duration of follow-up.
Subjects: Twenty cases of TG were identified, between the age of 2
and 23. 65% were male and 35% were female.
Methods: Cases with a diagnosis of TG were identified in electronic
patient records and paper charts were acquired. Data were analysed
using this set of parameters: Sex, age at diagnosis, symptoms, treatment, follow-up since diagnosis, PFS, symptoms at progression.
Results: Mean age at diagnosis was 7.5 yrs. All patients presented with
symptoms and signs of raised intracranial pressure. 60% presented with
hydrocephalus, 35% presented with vomiting and headache while 15%
presented with papilloedema. 95% of patients had a CSF diversion
procedure, 55% had an endoscopic third ventriculostomy, 40% had a
ventriculoperitoneal shunt inserted. The mean follow-up of patients
was 6.4 yrs. Mean PFS was 5.9 yrs. 15% of patients progressed which
occurred 2, 4 and 5 years post-diagnosis. Two of these were not associated with symptoms (incidental on imaging). One presented with
headache. Two patients had a posterior craniotomy to remove the TG
with one receiving chemotherapy.
Conclusions: These data support evidence that CSF-diversion is the
treatment of choice. It is appropriate to follow up patients for at least
6 years, with imaging at each visit and surveillance for symptoms of
hydrocephalus.
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TP2-2

Comparison of the surgical outcomes of
temporoparietooccipital and frontal disconnection in
children with posterior quadrant and frontal drugresistant epilepsy
S. Castagnoa, F. D’Arcob, Z. Tahirb, M. Berthaumec and
M. Tisdallb

Developing the UK cranial reconstruction registry
(UKCRR)
D. Fountaina, E. Edlmannb, H. Meec, C. Turnerc,
G. Whitingc, B.N.T.R. Collaborativeb, A. Koliasc and
P. Hutchinsonc

Barnet Hospital, London, UK; Great Ormond Street Hospital, London, UK;
Imperial College London, London, UK

a

b

c

Objectives: To compare the outcomes of temporoparietooccipital
(TPO) and frontal disconnection
Design: Retrospective analysis of children with drug-resistant epilepsy
Subjects: 48 children (M = 28, F = 20; age range 0.5–16.6 years) who
underwent TPO for posterior quadrant epilepsy (n = 34) or frontal disconnection for frontal epilepsy (n = 17) at GOSH between 2000–2017.
Methods: Surgical outcome was quantified at 0.5, 1 and 2 years using
Engel score (ES), where scores I-III indicate a worthwhile (>50%)
improvement in seizures and score IV indicates no worthwhile (<50%)
improvement. We ran Bayesian linear models to determine the effect
of fixed (e.g. surgery type) and random (e.g. disconnection completeness, containment of lesion within disconnection) factors on ES.
Results: The best model consisted of just surgery type. TPO disconnection had a higher chance of producing ES I–III than frontal disconnection at 0.5 (78% vs 50%; n = 51), 1 (82% vs 54%; n = 45) and 2 years (95%
vs 57%; n = 22). Seizure freedom was also consistently more likely in
the TPO group. There were no adverse events. Models including the
lesion extent or disconnection completeness also ranked highly, being
the second and third best models for predicting ES. All other models
performed worse than random chance.
Conclusions: TPO disconnection has better outcomes than frontal disconnection. This cannot be explained by different rates of disconnection completeness and lesion containment within the disconnection in the two
groups, as these factors do not affect outcome as much as surgery type.
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Loss of highwire protects against the deleterious effects
of traumatic brain injury in Drosophila Melanogaster
C. S. Hilla, J. Sreedharanb, A. Loretoa, D. K. Menona,c
and M. P. Colemana
University of Cambridge, Cambridge, UK; bInstitute of Psychiatry, King’s
College, London, UK; cCambridge University Hospital, Cambridge, UK
a

Traumatic brain injury is a major global cause of death and disability.
Axonal injury is a major underlying mechanism of TBI and could represent a major therapeutic target. We provide evidence that targeting the
axonal death pathway known as Wallerian degeneration improves outcome in a Drosophila Melanogaster model of high impact trauma. This
cell-autonomous neurodegenerative pathway is initiated following
axon injury, and in Drosophila, involves activity of the E3 ubiquitin ligase
highwire. We demonstrate that a loss-of-function mutation in the highwire gene rescues deleterious effects of a traumatic injury, including
– improved functional outcomes, lifespan, survival of dopaminergic
neurons, and retention of synaptic proteins. This data suggests that
highwire represents a potential therapeutic target in traumatic injury.

a
Manchester Centre for Clinical Neurosciences, Salford, UK; bBritish
Neurosurgical Trainee Research Collaborative, London, UK; cAddenbrooke’s
Hospital & University of Cambridge, Cambridge, UK

Objectives: To demonstrate the feasibility for a cranioplasty registry.
Design: Prospective registry.
Subjects: All patients undergoing cranial reconstruction in the United
Kingdom.
Methods: The UK Cranial Reconstruction Registry (UKCRR) will be a
multicentre prospective registry for all patients operatively treated with
a cranioplasty. The Royal College of Surgeons (RCS) have advised that
all devices should be registered with related data collection in appropriate national audits. Data collection will be performed using a GDPR
compliant online platform. The registry will undergo full ethical
approval as a research study including addition to the NIHR Clinical
Research Network Portfolio.
Results: All centres submitting data will be able to view and download
their data for analysis. An annual reports will be published by the UKCRR
team. Specific areas of proposed analysis include the material used to
manufacture the cranioplasty, the timing of cranioplasty implantation
from craniectomy, the perioperative interventions made to reduce
infection risk, and their effects on post-operative complications and
long-term functional outcome.
Conclusions: The cranioplasty registry shows promise in delivering
standardized information regarding outcome following cranioplasty
in accordance with stated requirements from the RCS.

TP2-3

Indications and outcome of decompressive craniotomies
in the paediatric population
M. Pitsika, J. Wildman, P. Mitchell and N. Ross
Royal Victoria Infirmary, Newcastle upon Tyne, UK
Objectives: This study aimed to identify the indications for paediatric
decompressive craniectomy in the paediatric population and to assess
the outcome.
Design: A retrospective review of prospectively collected data was
conducted including electronic documentation, paper notes and
imaging.
Subjects: All decompressive craniectomies in children (age 16 or under
at time of procedure) carried out at the Royal Victoria Infirmary between
2008 and 2018 were included.
Methods: Demographics, indications for procedure, time interval
between indication and surgery, level of consciousness (GCS) and pupil
status pre operatively and patient outcomes were recorded.
Results: A total of n = 20 decompressive craniectomies were carried
out in 19 patients (male n = 12, female =7) with average age 9.41 years.
The most common indication was traumatic brain injury (TBI) (n = 8),
followed by raised ICP secondary to non-traumatic disease process
(neuroinflammatory disorders n = 2, venous sinus thrombosis n = 1),
empyema (n = 2), non-traumatic intracerebral haemorrhage (n = 3) and
stroke (n = 1). Pre operative GCS varied from 3 to 15 (average 8).
Outcomes were: good (return to school with or without an element of
disability) in 12 patients, severe disability requiring ongoing care in 3
and death in 4 (non-traumatic intracerebral haemorrhage (n = 2),
venous sinus thrombosis (n = 1) and non haemorrhagic traumatic brain
injury (n = 1)).
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Conclusions: Decompressive craniectomy in children has a favourable
outcome when the indication is trauma and empyema even in the cases
with low GCS pre operatively (3–8).
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surgery was 5.9 months. Average size of initial decompression was 134
cm2 for the unilateral, 436 cm2 for the bifrontal and 100 cm2 for each
side for the bilateral. Complications requiring further surgery developed in n = 3 cases and included : persistent subgaleal CSF collection
requiring a VP shunt and two wound infections requiring washout in
one and removal of cranioplasty and reinsertion in the other one.

TP2-4

Risk factors for the development of seizures after
cranioplasty in patients that sustained traumatic brain
injury: a systematic review
R. Spencer, S. Manivannan, F. Sharouf, I. Bhatti and
M. Zaben
University Hospital of Wales, Cardiff, Wales
Objectives: Decompressive craniectomy is performed for management of treatment-refractory raised intracranial pressure, commonly
following traumatic brain injury (TBI). Cranioplasty is a reconstructive
procedure that restores the structural integrity of the skull after this.
Seizures are a recognised complication of cranioplasty but its incidence
and risk factors in TBI patients are unclear. Accurate prognostication
can help direct prophylactic and treatment strategies for seizures. In
this systematic review, we evaluate current literature on risk factors for
post-cranioplasty seizures (PCS) following TBI.
Design: Systematic review.
Subjects: Published papers.
Methods: A PROSPERO-registered systematic review was performed
in accordance with PRISMA guidelines. Data was synthesised qualitatively and quantitatively in meta-analysis where appropriate.
Results: 8 studies (919 patients) were included. Random-effects
meta-analysis reveals a pooled PCS incidence of 5.1% (95% CI 2.6–8.2%).
Identified risk factors from a single study include increasing age (OR
6.1; p = .006), contusion at cranioplasty location (OR 4.8; p = .015), and
use of monopolar diathermy at cranioplasty (OR 3.5; p = .04). There is
an association between an extended DC-cranioplasty interval and PCS
risk although it did not reach statistical significance (p = .062).
Conclusions: TBI patients are at a considerable risk of PCS, with an
incidence of approximately 5%. However, risk factors of PCS remain
poorly investigated and further studies are required to clarify this.

TP2-5

Reconstructive surgery with insertion of cranioplasty
following decompressive craniectomy in the paediatric
population
M. Pitsika, J. Wildman, P. Mitchell and N. Ross
Royal Victoria Infirmary, Newcastle upon Tyne, UK
Objectives: The aim of this study was to assess the outcomes and complications of cranioplasty in children.
Design: A retrospective review of prospectively collected data was
conducted on all the cranioplasties in children (age 16 or under) carried
out at the Royal Victoria Infirmary over a 10 year period.
Methods: Demographics, time interval between decompressive craniectomy and cranioplasty, size of craniectomy and complications were
recorded.
Results: A total of 13 children survived following a decompressive craniectomy and n = 10 underwent reconstructive surgery while 3 are less
than 2 years old and deemed too young for this. Among those who
underwent reconstruction, 7 had undergone a unilateral decompressive craniectomy, 2 had a bifrontal and one had bilateral. Average age
at time of reconstruction was 10.7 years. The average time interval
between the initial decompressive craniectomy and the reconstructive

TP2-6

Modelling outcomes after paediatric brain injury using
admission laboratory values: a machine-learning
approach
S. Kayhaniana, A.M.H. Younga, C. Manglab, I. Jalloha,
H. M. Fernandesa, M. R. Garnetta and P. J. A.
Hutchinsona
a
Addenbrooke’s Hospital, Cambridge, UK; bDepartment of Computer
Science and Technology, University of Cambridge, Cambridge, UK

Objectives: Admission blood results have been explored in adults for
prognostication after traumatic brain injury (TBI) but the evidence in
paediatric cohorts is scant. We aimed to identify which admission laboratory variables are correlated to 6-month outcomes after TBI in children and to explore prediction of outcomes, using both univariate and
machine-learning analysis.
Design: Retrospective cohort study.
Subjects: 94 children (mean age =7.3 y) admitted with a severe TBI.
Methods: Clinical records were examined for the data of blood tests
taken on admission. Data for fourteen routine serum parameters were
recorded. All patients had been followed up at 6-months and the
Glasgow Outcome Score (GOS) recorded. This GOS was dichotomised
as favourable (GOS 4-5) or unfavourable (1–3). Two models were trained
using this data: logistic regression and a support vector machine (SVM).
The models were evaluated using five-fold cross-validation.
Results: pH, lactate, and glucose levels were most linearly correlated
with bipartite outcome. A logistic regression model for these three
variables predicts favourable outcome with a sensitivity =58%. The SVM
model for all fourteen parameters predicts favourable outcome with a
sensitivity =63%. A SVM model of the three most linear variables yields
a sensitivity =80% and specificity =99%.
Conclusions: We have developed a supervised learning model that
can prognosticate outcomes after paediatric TBI using admission laboratory variables. Further work is warranted to validate this model as
a clinical tool.

TP2-7

Managing paediatric ballistic brain injuries
C. Pringle and I. D. Kamaly-Asl
Royal Manchester Children’s Hospital, Manchester, UK
Objectives: Improvised explosive devices cause ballistic penetrating
traumatic brain injuries (PTBIs). Most UK trained neurosurgeons will
not have managed these complex injuries. Given the increasing frequency of terrorist attacks in civilian environments, it is important that
we are able to anticipate and appropriately manage these injuries.
Design: We present our experience of managing paediatric PTBIs sustained from the Manchester Arena blast.
Subjects: Paediatric ballistic brain injury patients.
Methods: Literature review.
Results: Children with PTBIs and GCS <5 at presentation or prolonged
traumatic coma can make an acceptable neurological recovery (up to
40% and 70%); this should be considered at triage. Tempered
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debridement and conservative management of retained shrapnel is
associated with improved neurological outcomes and similar infection
rates when compared to aggressive management. PTBIs should receive
minimum 5 days broad spectrum antibiotics, with longer courses and
regular surveillance imaging for retained shrapnel. Delayed cerebral
abscesses have been reported up to 7 years post injury. Persistent CSF
leak is associated with increased infection rate. Victims should be
screened and vaccinated against blood borne viruses. There is no benefit of prophylactic anti-epileptics beyond 7 days post injury when
considering late seizure occurrence. Late seizure occurrence is associated with low GCS, shrapnel, haematomas and infection.
Conclusions: PTBIs create management challenges at time of presentation and throughout treatment.

TP2-8

Seizure advice in TBI – could we be any worse?
A. N. Nayara and G. S. Spinkb
a
The Hull York Medical School, Kingston upon Hull, UK; bHull Royal Infirmary,
Kingston upon Hull, UK

Objectives: Patients who sustain a head injury are at risk of post-traumatic seizures. Guidelines exist to allow stratification of patients into
different risk categories with recommendations for prophylaxis. This
study audited our adherence to these guidelines.
Design: Retrospective review of all traumatic brain injury (TBI) referrals
to a neurosurgical department, made via an auditable cloud-based
referral system.
Subjects: All TBI referrals over a 6 month period.
Methods: 807 TBI referrals were assessed for risk factors for developing
post-traumatic seizures. High risk patients were identified and the
advice given analysed.
Results: 42% of patients were considered high risk for post-traumatic
seizures. Only 10% of high risk patients received advice on seizure prophylaxis and only 3% were given correct advice regarding prophylactic
phenytoin. 90% of high risk patients received no advice on seizure
prophylaxis. However, of the patients deemed high risk, only 7% went
on to suffer a seizure.
Conclusions: As the cloud-based referral system can be designed to
include compulsory data fields for the referring team, perhaps such
fields should be included for the response team. This would ensure risk
stratification for seizures in TBI is assessed in each case and the correct
advice given. Further discussion should reflect on the low rate of seizures reported in the high risk population in this study – perhaps the
guidelines are wrong?

TP2-9

The Liverpool Head Injury Tomography Score (HITS) – a
CT scoring system to reduce avoidable referrals for mild
TBI
C. Gillespiea, C. M. McLeavyb and C. McMahonc
a
University of Liverpool, Liverpool, UK; bAintree University Hospital NHS
Foundation Trust, Liverpool, UK; cThe Walton Centre NHS Foundation Trust,
Liverpool, UK

Objectives: No criteria currently exists to guide referrers to which
patients with Traumatic Brain Injury (TBI) require referral to neurosurgery and what is ‘surgically significant’. The aim of this study is

to develop a CTB scoring system and referral criteria to reduce
unnecessary referrals to tertiary Neurosurgical centres in patients
with mild TBI.
Design: Retrospective analysis of 258 patients with mild TBI to create
a CT scoring system and referral criteria.
Subjects: Patients referred to the Neurosurgical centre with GCS 13–15
with a history of head injury during the months of June and December
2017 were eligible for the study.
Methods: Radiological and clinical features of patients were reviewed.
The CT score and referral guidelines were tested for those accepted
and not accepted. This was then analysed.
Results: 258 patients were referred with TBI and GCS of 13–15 during
the months analysed. Of these 85.7% (n = 221) were not accepted
and 14.3% (n = 37) accepted. Of the 221 patients not accepted, if the
referral guidelines had been followed, 119 would not have required
discussion and subsequent referral. None of the patients accepted
would have been missed under the referral guidelines. The CT scoring
system and referral guidelines would therefore have reduced referrals
by 54%.
Conclusions: The implementation of a new CT scoring system and
referral guidelines could reduce the number of mild TBI referrals to
tertiary Neurosurgical centres by up to 54%. This could therefore reduce
workload for referrers and Neurosurgical on-call teams.

TP2-10

Drains result in greater reduction of haematoma width
and midline shift in burrhole treatment of chronic
subdural haematoma (CSDH)
L. Glancza, M. Poonb, P. Hutchinsonc, A. Koliasc,
P. Brennanb and B.N.T.R. Collaboratived
Queen’s Medical Centre, Nottingham, UK; bWestern General Hospital,
Edinburgh, UK; cAddenbrooke’s Hospital, Cambridge, UK; dBritish
Neurosurgical Trainee Collaborative, London, UK
a

Objectives: Drain insertion following CSDH evacuation improves outcomes. We assessed if drains resulted in improved postop imaging, and
which radiological factors are associated with recurrence and functional outcome.
Design: A nationwide, multicentre, prospective cohort study of CSDH
patients was performed between May 2013 and January 2014.
Subjects: Patients aged >16 years undergoing surgical drainage of
primary CSDH.
Methods: Baseline and clinical details were collected. Pre and postop
maximal subdural width and midline shift (MLS) along with clot density
were recorded. Primary outcomes comprised mRS at discharge and
symptomatic recurrence requiring re-drainage. Comparisons were
made using multiple logistic regression.
Results: Of 319 patients who underwent burrhole drainage of CSDH
with postop imaging, overall change in median subdural width was
significantly greater in the drain versus no drain groups (11 mm versus
6 mm, p < .01). Change in median MLS in unilaterally drained haematomas was also significantly greater in the drain group (p < .01). On
multivariate analysis of all 745 patients undergoing surgery for CSDH,
preop maximal haematoma width, change in maximal subdural width
and MLS were all found to be significant predictors of recurrence.
Postop maximal MLS/subdural width and change in maximal subdural
width were independently associated with mRS.
Conclusions: We have identified imaging parameters that have prognostic significance following surgery for CSDH. Additionally, drains lead
to a greater haematoma and MLS reduction.
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TP2-11

Time to surgery following chronic subdural haematoma:
results from a prospective cohort study
D. Fountaina, S. Venturinib, L. Glanczc, L. Livermored, I.
Coultere, P. Hutchinsonf, P. Brennang and A. Koliasf
a
Manchester Centre for Clinical Neurosciences, Salford, UK; bAberdeen Royal
Infirmary, Aberdeen, UK; cQueen’s Medical Centre, Nottingham, UK; dJohn
Radcliffe Hospital, Oxford, UK; eRoyal Victoria Infirmary, Newcastle Upon
Tyne, UK; fAddenbrooke’s Hospital & University of Cambridge, Cambridge,
UK; gUniversity of Edinburgh, Edinburgh, UK

Objectives: No clear evidence exists as to the impact that the timing
of surgical intervention for chronic subdural haematoma (CSDH) has
on outcomes. This study aims to investigate i) factors influencing time
to surgery and ii) the impact of timing of surgery on outcome.
Design: Subset of data collected for a recent large UK prospective
cohort study.
Subjects: Patients with CSDH referred to neurosurgical centres who
underwent burr-hole craniostomy were included.
Methods: Time to surgery was categorised (0–1 days vs ≥2 days from
referral to neurosurgery). The impact of time to surgery on i) discharge
modified Rankin Scale (mRS), ii) complication rates, iii) recurrence, iv)
length of stay and v) survival was investigated. Logistic mixed modelling and regression were used in statistical analysis.
Results: 656 patients were included. Time to surgery ranged from 0 to
44 days (median 1, [1–3] IQR). Older age, lower mRS on admission, high
pre-operative GCS, use of antiplatelets, comorbidities and bilateral
haematomas were associated with increased time to surgery. Time to
surgery showed a significant positive association with length of stay;
there was no association between time to surgery and outcome, complication rate, reoperation rate, or survival on multivariable analysis.
Conclusions: This study provides evidence that time to surgical intervention from referral to a NSU does not impact outcomes following
CSDH. Several variables were suggested to increase time to surgery,
however further research is needed to fully explore this relationship.

PARALLEL SESSION 3 – THURSDAY 21ST MARCH
TP3 – FUNCTIONAL
TP3-1

The effect of unilateral STN DBS on contralateral STN
beta local field potentials
H. Hasegawaa, P. Fischerb, H. Tanb, A. Pogosyanb, L.
Furlanettia, M. Samuela, P. Brownb and K. Ashkana
King’s College Hospital, London, UK; bUniversity of Oxford, Oxford, UK

a

Objectives: When unilateral STN DBS is performed for Parkinson’s disease, ipsilateral symptoms often improve, but how this occurs is not
well understood. Beta oscillations in the STN LFP are exaggerated in
Parkinson’s disease and are attenuated with dopaminergic medication
and DBS. We sought to examine whether unilateral STN DBS suppresses
contralateral STN beta oscillations.
Design: Prospective Study.
Subjects: 8 patients who underwent bilateral STN DBS for Parkinson’s
disease at King’s College Hospital.
Methods: Recordings were obtained from externalised electrodes in
the medication off state. Following baseline recordings, unilateral stimulation was applied using a Medtronic test stimulator whilst local field
potentials were simultaneously recorded from the contralateral electrode. The sides for stimulation and recording were switched after a
washout period.
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Results: Unilateral STN DBS improved ipsilateral upper limb hemibody
UPDRS3 scores (p = .01). In 7 patients (11 of 16 recorded sides) beta
peaks were present in the resting state. Beta peaks attenuated with
contralateral STN stimulation in 5 patients (8 of 11 sides with beta
peaks). This was associated with ipsilateral clinical improvement in 4
patients (5 sides).
Conclusions: Unilateral STN DBS modulates contralateral STN beta LFP.
How this occurs is not known and requires further study. Ipsilateral
clinical improvement may be related to contralateral STN beta suppression but more observations are required to verify this relationship.

TP3-2

Local adoption of NICE Guidance on SSI reduces
neurostimulator implant infection rate
A. Kumaria, M. Sitaraman, S. Goodall, M. Henley, H.A.
Ingale and S. Basu
Queen’s Medical Centre, Nottingham, UK
Objectives: Infection following neurostimulator implantation is catastrophic and typically mandates removal of all hardware, prolonged
antimicrobial therapy, loss of therapy and re-implantation, if feasible.
We practiced a protocol for neurostimulator insertion (DBS, VNS, SCS,
ONS) adopted from NICE guidance on SSI, aimed at reducing the risk
of postoperative infections. The objective of this study is to describe
this method and evaluate its efficacy by comparing infection rates
before and after its implementation.
Design: Retrospective review of cases; description of surgical practice.
Subjects: All patients undergoing primary neurostimulator insertion
at our centre before (prior to 2015) or after (since January 2015) application of this protocol.
Methods: Surgical protocol included pre-operative, intraoperative and
postoperative measures. Pre-operatively patients were swabbed for
both MSSA and MRSA – if positive they underwent decolonisation
regimes and surgery was undertaken only when repeat swab results
were negative. Intraoperative measures included, structured antimicrobial prophylaxis, scrub and aseptic technique, double-gloving and
glove change prior to handling implant, minimal number of staff in
theatre and experienced surgeons. Specific surgical techniques
included avoidance of diathermy on skin, no hardwire lying below skin
incisions, layered skin closure, creation of deep surgical pockets (e.g.
pericranial flap to anchor DBS, fascial pocket for IPG insertion). Postoperative wound care instructions and education were given.
Results: Prior to instituting this protocol, there was a 3.4% infection
rate in SCS and DBS (156 and 30 implanted respectively). Since introducing this protocol there have been no DBS, VNS or ONS infections.
A single SCS infection, associated with an indurating skin lesion,
accounts for 0.5% infection rate of all neurostimulator insertion (191
implanted total).
Conclusions: Concordance with a protocol to eradicate postoperative
infection is associated with significant reduction in infection.

TP3-3

Comparison of direct MRI-guided versus atlas-based
targeting for subthalamic nucleus and globus pallidus
deep brain stimulation
L. Furlanetti, M. Melo, H. Hasegawa, N. Mundil and
K. Ashkan
King’s College Hospital, London, UK
Objectives: Subthalamic nucleus (STN) and globus pallidus internus
(GPi) targets for deep brain stimulation (DBS) can be defined by atlas
coordinates or direct visualisation of the target on MRI. The aim of this
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study was to evaluate differences between atlas-based targeting and
MRI-guided targeting.
Design: Retrospective analysis of patient’s records.
Subjects: 139 patients.
Methods: We retrospectively reviewed the medical records of 139
patients with Parkinson disease or dystonia who underwent DBS surgery in the period from 2006 to 2016. MRI-guided targeting was used
to implant 205 STN and 64 GPi electrodes. Results were compared with
atlas coordinates.
Results: The directly targeted coordinates [mean ± SD (range)] for STN
were: x: [9.9 ± 1.1 (7.1–13.2)], y: [−0.8 ± 1.1 (−4.2–2)], z: [4.7 ± 0.53 (−5.9
to −3.2)] with respect to the mid-commissural point which was 2.1 mm
more medial (p < .0001), 1.2 mm more anterior (p < .0001) and 0.7 mm
more ventral (p < .0001) than the atlas-based target. The directly targeted coordinates for GPi were: x: [22.3 ± 2.0 (17.8–26.1)], y: [−0.2 ± 2.2
(−4.5–3.4)], z: [−4.3 ± 0.8 (−6.2 to −2.3)] with respect to the mid-commissural point which was 2.2 mm (p < .001) more posterior and 0.3 mm
(p < .01) more ventral than atlas coordinates.
Conclusions: MRI-guided direct targeting is more accurate than atlasbased targeting due to individual variations in anatomy.

TP3-4

Modified Spencer against Yasargil approach to temporal
lobectomy: a multicentre retrospective study of postoperative incidence of visual field defects and seizure
outcomes
J. Leea, J. Merolab, D.R. Sandemanb and W. P. Grayb

Objectives: Balloon compression (BC), thermocoagulation (TC), and
glycerol rhizolysis (GR) are percutaneous surgical options for trigeminal
neuralgia (TN). Whether the outcomes of these procedures in
MS-related TN (MS-TN) are as effective as in idiopathic TN (ITN) is
unknown. We compared outcomes of these procedures in MS-TN and
ITN.
Design: Single-centre, retrospective analysis.
Subjects: 204 consecutive patients with typical TN were treated percutaneously: 33 had MS-TN (64 procedures) and 171 had ITN (329
procedures).
Methods: All procedures were performed by one of two surgeons;
interviews enabled long-term data to be gathered by an independent
observer.
Results: 53.1% of MS-TN patients had BNI pain scores of I or II after
a procedure, compared with 59.3% in the ITN cohort; there was no
difference in initial relief between the two groups (p = .52). There was
a trend towards fewer complications in MS-TN compared with ITN
(23.4% vs 33.7% respectively, p = .058). Kaplan-Meier analysis demonstrated no difference in durability of relief in MS-TN (median 23.0
months) compared with ITN overall (median 24.0 months, p = .75).
Subgroup analysis demonstrated longer relief from BC and TC compared with GR in MS-TN (p = .013). Multivariate analysis confirmed
the presence of MS does not predict durability of relief; post-operative numbness (p = .0046) and repeat procedures (p = .037) were
predictors.
Conclusions: In MS-TN, balloon compression and thermocoagulation
are safe and effective, and post-operative numbness is the strongest
prognostic factor.

Southmead Hospital, Bristol, UK; bUniversity Hospital Of Wales, Cardiff, UK

a

Objectives: To compare the incidence of visual field defects (VFDs)
post temporal lobe resection surgery using the modified Spencer technique for anterior temporal lobectomy (msATL) against the Yasargil
trans-sylvian selective amygdalohippocampectomy technique (tsSAH).
Design: Multi-centre retrospective cohort study.
Subjects: 122 patients who were operated on for intractable epilepsy
were included. 68 underwent tsSAH and 54 underwent msATL.
Methods: All patients underwent visual field testing post-operatively
using static perimetry. They were then classified according to ability to
pass DVLA criteria for driving. The congruency of VFDs between both
eyes were also recorded using a standardised scale. Patient’s seizure
outcome post-operatively were classified according to Engel and ILAE
classification.
Results: 73% of msATL patients and 62% of tsSAH patients developed
a detectable VFD. There was no significant difference in odds of developing VFD between both techniques (p = .31). However, there was a
significant difference in odds of failing DVLA criteria with msATL
patients having 19 times increased odds of failing compared to tsSAH
(Odds ratio 19.8, p < .01). There was no significant difference in odds of
developing incongruous defects between both techniques (p = .17).
The odds ratio for having residual disabling seizures post-procedure
for msATL against tsSAH was 3.18 (p = .01) favouring tsSAH.
Conclusions: The tsSAH technique seems to allow increased sparing
of optic radiation fibres without compromising seizure control.

TP3-5

The effectiveness of percutaneous balloon compression,
thermocoagulation and glycerol rhizolysis for trigeminal
neuralgia in multiple sclerosis
I. Noorania, O. Sparrowb, G. Vajramanib and A. Lodgeb
Addenbrookes Hospital, Cambridge, UK; bUniversity Hospital Southampton,
Southampton, UK
a

TP3-6

Surgical outcomes at 1 year following temporal
lobectomy with amygdalo-hippocampectomy – a single
surgeon experience
A. Chadwicka,b and V. Josana,b
a
Manchester Centre for Clinical Neurosciences, Salford, UK;
Manchester Children’s Hospital, Manchester, UK

Royal

b

Objectives: To evaluate the efficacy of temporal lobectomy with amygdalo-hippocampectomy (TLAH) for drug-resistant epilepsy at 1 year
post-surgery.
Design: Retrospective case-notes analysis.
Subjects: 82 consecutive adult and paediatric patients who underwent
a TLAH between 2008–2017.
Methods: A retrospective review of electronic patient records. Engel
1 and 2 were classified as a good outcome, whereas Engel 3 and 4
were classified as poor outcome. Patient demographics, surgical complications and underlying pathologies were documented. Seizure
outcomes in MTS patients with a history of febrile seizures and GTCS
were analysed.
Results: 60% of the patients were adults. The most common pathology
was mesial temporal sclerosis (MTS) (56%). Other pathologies documented were focal cortical dysplasia and tumours such as DNETs. The
average duration of epilepsy was 16.5 years. 84.1% of patients overall
had a good outcome at 1 year. 93.9% of paediatric patients and 77.5%
of adult patients achieved a good outcome at year 1. Among the
patients with MTS, a history of febrile seizures and no history of generalised tonic clonic seizures was not associated with a statistically
significantly better outcome.
Conclusions: TLAH is an effective treatment for temporal lobe epilepsy
patients with good short-term seizure outcomes shown. Long-term
follow-up in larger cohorts is needed to determine if the benefit of
treatment is sustained and to identify factors associated with better
surgical outcome.
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TP3-7

Mood disorders following deep brain stimulation of the
subthalamic nucleus in Parkinson’s disease: a case report
of severe hypomania and review of pathophysiological
mechanisms
L. Furlanetti, H. Hasegawa, M. Samuel and K. Ashkan
King’s College Hospital, London, UK
Objectives: We report a clinical case of severe hypomania following
deep brain stimulation of the subthalamic nucleus in Parkinson’s disease and review possible pathophysiological mechanisms.
Design: Case report.
Subjects: 1 + review of the literature.
Methods: Case report and review of the literature.
Results: 74 year old gentleman, with unremarkable preoperative neuropsychological evaluation, underwent bilateral STN-DBS with uneventful postoperative recovery. Stimulation resulted in a moderate
improvement of the motor symptoms but the patient developed severe
stimulation-induced hypomania. Postoperative imaging study in MNI
space revealed the volume of tissue activated (VTA) to involve the mesencephalic fibers of the mesolimbic system. Stimulation was switched
to more rostral contacts with sustained improvement of the motor
symptoms and complete remission of hypomania. An extensive review
of the literature revealed a total of 105 peer-reviewed publications on
mood disorders following STN-DBS, with 18 papers reporting ‘hypomania’, although little information on the possible pathophysiology.
Conclusions: Psychiatric adverse events following STN-DBS have been
consistently reported in the literature, however the pathophysiological
mechanisms involved remain unclear. Activation of ventromedial limbic
STN territory has been postulated as one possible explanation. Here
we report direct activation of the mesolimbic pathway via co-stimulation of the medial forebrain bundle, as another possible mechanism.

MAIN SESSION 1 – FRIDAY 22ND MARCH

FM1 – ONCOLOGY 2
FM1-1

Review of incidental low grade gliomas: assessment of
tumour volume, extent of resection and molecular
profile
I. Phang, F. Roncaroli, P. D’Urso, N. McSorley, D.
Coope, J. Leggate and K. Karabatsou
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: Risk and benefit are balanced in managing incidental low
grade gliomas (iLGG). Early surgery is suggested to improve outcome.
We compare tumour volume, genetics and extent of resection (EOR)
of our surgically managed iLGGs with our symptomatic low grade gliomas (sLGG).
Design: Retrospective review of neuro-oncology database, electronic
patient records and PACS from 2011 to 2018.
Subjects: Patients with Grade II gliomas on histology.
Methods: All patients with iLGG who underwent surgery were included.
Clinical, MRI and treatment data was compared with sLGGs. Tumour
segmentation was performed on pre-operative FLAIR MRI. Histology
was examined for IDH1 mutation and 1p19q co-deletion. EOR was confirmed by FLAIR imaging. Mann–Whitney U and Student’s t-test were
used for comparison of median age and tumour volume respectively.
Results: Out of 182 patients with Grade II gliomas, 24 were iLGG (M:
F = 11:13). There was no difference in median age (p = .075). iLGG
tumour volume was smaller (iLGG vs sLGG: 20.05 cm3 vs 55.80 cm3;
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p < .001). There were more gross total resections (GTR) in iLGG (38.9%
vs 13.6%, p < .01). In the iLGG group, there were 13 astrocytomas (9
IDH1 mutant) and 11 oligodendrogliomas (IDH1 mutant/1p19q
codeleted). Postoperatively, 11 iLGG patients underwent surveillance, 6 had chemoradiotherapy, 6 radiotherapy and 1 chemotherapy alone.
Conclusions: iLGG had smaller volume and greater proportion of GTR
compared to sLGG. iLGG time to recurrence maybe longer compared
to sLGG. However longer follow-up is needed to confirm this.

FM1-2

Diffuse low grade glioma – a 10-year single institution
case series
S. Acharya, P. Sekhon, A. Ishak, J. Lavrador, R. Gullan,
F. Vergani, R. Bhangoo and K. Ashkan
King’s College Hospital, London, UK
Objectives: To study clinical features and treatment options in a population of diffuse low grade glioma (DLGG) patients (WHO Grade2)
Design: Single centre retrospective cohort study
Subjects: Patients undergoing a surgical procedure for DLGG between
2007–2018.
Methods: Variables reviewed: demographics, extent of resection
(biopsy – Bx, subtotal resection – STR, gross total resection – GTR),
molecular genetics and outcome.
Results: N = 117 cases of DLGG patients (M = 68 F = 49, average age at
first surgery: 42.9 yrs). For their first surgery, 38.5% underwent a biopsy,
29% had a STR, 31.5% had a GTR and 1 patient had CSF diversion. 22%
of patients had a second debulking procedure due to clinical progression (47% GTR, 33% STR, 20% Bx) with an average of 38 months
between each procedure. 17% of patients had intraoperative monitoring. 35.9% patients had MGMT methylated tumours, 64.1% patients
were IDH 1 positive and 32.5% had a 1p19q co-deletion. 1 patient had
a 1p deletion and a further 5 patients had a 19q deletion. 13% of
patients had chemotherapy and 24% had radiotherapy post operatively. In terms of outcome, 72.7% of patients are still alive (longest
survival 136 months). Amongst those who died, the mean survival was
5 years (range 1.3–8.75 yrs): of these 55% had undergone a Bx, 45%
received a STR as their first procedure; no patient with an initial GTR
has died to date.
Conclusions: Our data gives an overview of the management of LGG
and its evolution over a 10 year period, emphasising the importance
of achieving a GTR when possible.

FM1-3

Objective quantification of white matter disruption in
glioblastoma
E. Goacher, R. Sinha and S. J. Price
Addenbrookes Hospital, Cambridge, UK
Objectives: To use an automated image analysis technique, validated
in stroke, to quantify white matter (WM) disruption in glioblastoma
(GBM) using a novel biomarker, peak-width skeletonised mean diffusivity (PSMD).
Design: A case-control study.
Subjects: GBM imaging data cases were acquired from the PRAM study.
Healthy control data were obtained from the Human Connectome
Project (HCP).
Methods: PSMD was calculated from pre-operative DTI sequences to
obtain a quantified measure of global WM disruption. Healthy control
data from HCP was matched by age and sex. Clinicopathological data
was obtained from patient records.
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Results: Twenty GBM cases were identified as having pre-operative DTI
data available and were matched against 15 healthy controls. Mean
PSMD across GBM cases (4.68 × 10 − 4) was significantly greater than control mean PSMD (3.00 × 10 − 4) (p < .01). Increasing PSMD was significantly
correlated with a decreasing mitotic index (R2 = 0.14, p = .04). An
increased PSMD was also associated with a decreased contrast enhancing volume (R2 = 0.07), however this was not significant (p > .05).
Conclusions: GBM is a diffusely invasive cancer that has been shown
to migrate along WM tracts. PSMD provides quantified, reproducible,
objective measure of global WM disruption. Thus, PSMD may provide
a measure of GBM migration. The significantly inverse relationship of
PSMD with mitotic index may serve as a quantified measure of tumour
proliferation:migration status, improving prognostic accuracy and
informing personalised medicine.

FM1-4

Surgery-associated white matter tract disruptions are
related to acute emotion recognition impairment in
glioblastoma
A. B. C. Dijkshoorn, R. Sinha and S.J. Price
Addenbrooke’s Hospital, Cambridge, UK
Objectives: To identify white matter (WM) tract changes in glioblastoma
patients before and after surgery and correlate them with emotion recognition task (ERT) deficits. We hypothesised that decreased fractional
anisotropy (FA) in the Inferior Longitudinal Fasciculus (ILF) and Inferior
Fronto-Occipital Fasciculus (IFOF) was correlated with ERT deficits.
Design: A prospective, longitudinal cohort study. DTI scans were
obtained before surgery and up to 4 weeks after surgery. Cognition
was tested before surgery and up to 10 days after surgery.
Subjects: 13 patients were recruited from the PRaM-GBM study.
Methods: Cognition was assessed with the OCS-BRIDGE tool. ERT data
and control data for neutral face and object recognition were used.
Voxel-wise group comparison of WM FA was analysed using tract-based
spatial statistics (TBSS) to quantify tract disruption in the DTI scans.
These longitudinal changes in FA were correlated to longitudinal
changes in the cognition data.
Results: ERT deficits were significantly associated with longitudinal FA
reduction in the right ILF and right IFOF (p = .014, [X = 39, Y = −22, Z = −14])
and the right IFOF and right Anterior Thalamic Radiation (ATR) (p = .023,
[X = 25, Y = 29, Z = 13]). There was no correlation (p > .05) between FA
values and neutral face recognition nor object recognition.
Conclusions: Post-surgical patterns of local FA reduction in the right
ILF, IFOF and ATR may play a role in ERT deficits when patients are first
discharged home. This research could aid future surgical planning and
patient rehabilitation.

FM1-5

Surgical management of high grade gliomas in the
elderly
M. H. Mohammad, H. Nanayakkara, I. Phang,
K. Karabatsou, J. Leggate, J. Leach, D. Coope and
P. D’Urso
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: As the population ages, the number of individuals diagnosed with gliomas is increasing, but older patients are often not
offered aggressive surgery. The primary objective of this study is to
assess the survival and complication rates in patients older than 65 year
of age with high-grade gliomas treated surgically. The secondary objective is to identify whether a significant difference in survival exists
between the <75 and ≥75 age groups.
Design: Retrospective study.

Subjects: 124 Adults.
Methods: Patients surgically treated at Salford Royal Foundation Trust
from 2011 to 2016 were included into this study and data was obtained
from the Neuro-oncology database and Electronic Patient Records.
Analyses were conducted using the SPSS. Kaplan-Meier method was
used to calculate survival rates.
Results: A total of 124 patients older than 65 years were included. There
were 46 males and 78 females. Gross total resection was achieved in
25 patients (19%); subtotal resection in 69 patients (53%); partial resection in 12 patients (9%); and biopsy in 25 patients (19%). Median overall
survival rate for the all cohort was 6.4 months. In log-rank analysis, the
median survival for <75 was 6.9 months and ≥75 was 5.2 months, with
no statistically significant difference between the two groups.
Complication rates amongst subgroups were not different.
Conclusions: In selected patients, surgery is a safe option. If surgery is
accurately selected, patients above the age of 75 can benefit from surgical intervention with acceptable morbidity.

FM1-6

Glioblastoma – our survival data and possible evidence
to support a role for metformin?
A. Razaka, S. Wadanambyb, L. Hawardenb, N. Siracusab,
P. Sinhaa and Y. Al-Tamimia
a
Royal Hallamshire Hospital, Sheffield, UK; bUniversity of Sheffield, Sheffield,
UK

Objectives: Metformin is an oral antidiabetic drug, frequently used in
T2DM. A number of studies have demonstrated improved prognosis
in cancer patients on metformin. The results are however, somewhat
controversial. We retrospectively reviewed the demographic information of patients with GBM encountered in our department over a 2 year
period.
Methods: We identified all patients with GBM through our department
in 2013/14. We retrospectively reviewed the notes/records & collected
the following: Age at diagnosis, sex, date of diagnosis/death, comorbities & use of metformin & surgical/oncological treatment. Where the
patient was still alive at the time of data collection, a date of censorship
of 2nd December 2018 was used for calculation.
Results: There were 122 patients with mean age of 60.8 years. The vast
majority received some form of surgical treatment & adjuvant CRT. There
were 7 patients on metformin with mean age of 62.1 years. Mean overall
survival in the total patient group was 88 weeks. In the 7 patients on
metformin, mean survival was 148 weeks. In those patients not on metformin, mean survival was 83 weeks. This was not statistically significant
(p = .12). We also present the demographic data of this patient group.
Conclusions: Although we acknowledge that the metformin group is
small, the difference is rather pronounced. These results are far from
conclusive, however we believe they serve as sufficient to warrant a
larger, robust study to look at the effects of metformin on survival in
patients with GBM.

FM1-7

Can advance diffusion tractography of the cortico-spinal
tract predict changes in motor cortex excitability?
A. Mirchandany, H. Howells, A. Beyh, K. Ashkan,
F. Dell’Acqua and F. Vergani
King’s College London, London, UK
Objectives: 1-compare the microstructural quantification of the corticospinal tract (CST) using Fractional anisotropy (FA), Mean diffusivity (MD), Axial
diffusivity (Da), Radial diffusivity (Dr) and Hindrance modulated orientational
anisotropy (HMOA) 2-correlate changes observed in the above diffusion
indices with a measure of pathological excitability of the motor cortex
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Design: Prospective case-control study.
Subjects: 10 healthy participants and 10 patients with a paracentral
glioma (WHO grade II or III).
Methods: Diffusion indices with varying diffusion weightings (b1500 vs
b2500), ways of resolving fibre orientations (Diffusion tensor imaging vs
spherical deconvolution) and tracking methods (probabilistic vs deterministic) were compared. Pathological excitability of the motor cortex
was defined as a resting Motor Threshold of more than 110% or less than
90%, as assessed by preoperative Transcranial magnetic Stimulation.
Results: Tract-specific diffusion indices (HMOA) but not average diffusion indices (FA, MD, Da, Dr) are sensitive to CST changes in the glioma
population (p = .028). No difference was observed in the healthy participants. Pathological excitability was observed in 9/10 of patients, but
in no healthy participant. Altered HMOA values correlate to altered
motor threshold in glioma patients (p = .042).
Conclusions: Tract-specific diffusion indices (HMOA) are able to detect
microstructural changes in the CST of glioma patients and correlate
with pathological excitability of the motor cortex.

FM1-8

One-year experience with iMRI for the neuro-oncology
service in a single centre
G. Sokratous, I. Jalloh, B. John, S. Mills, S. Niven, E.
Chavredakis, M. Jenkinson and A. Brodbelt
The Walton Centre for Neurology and Neurosurgery, Liverpool, UK
Objectives: iMRI is well established in paediatric tumour neurosurgery
but not in adults. We describe our experience with iMRI in a single
centre.
Design: Retrospective analysis.
Subjects: Patients that underwent tumour resection with iMRI.
Methods: Retrospective data collection from May 2017 to June 2018
including all patients that underwent iMRI facilitated tumour surgery.
We collected data on age, gender, primary site, histology, residual on
iMRI, surgery after iMRI, complications and length of stay.
Results: We identified 23 patients (9 F, 14 M) aged 20 to 67, that underwent craniotomy for primary glial tumours. iMRI demonstrated residual
tumour in 19 patients (82%). 16 out of those 19 patients (84%) underwent further debulking under the same anaesthetic. No patient had
second iMRI. Residual tumour was seen in 11 patients (47%) on postoperative MRI. Six of the remaining patients had postoperative MRI
with no residual and the remaining six did not have further imaging.
Reasons for inability to perform complete resection included involvement of critical structures and achievement of surgical aim. In 2 cases
iMRI did not identify residual tumour that was seen on post-operative
imaging. Nine patients developed neurological deficits post operatively
that were resolving, three developed infection, one developed hydrocephalous and a further one developed thromboembolic episode.
Conclusions: iMRI is a safe and feasible technique that can potentially
improve patient outcomes and reduce overall number of operations
and associated risks.

FM1-9

Pre-operative transcranial magnetic stimulation and
gliomas – correlation between histological grading and
motor excitability
J. Lavrador, I. Gioti, S. Hoppe, J. Jung, S. Patel, K.
Ashkan, R. Bhangoo and F. Vergani
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Design: Retrospective cohort study.
Subjects: All patients who received pre-operative motor mapping with
TMS in the period between May 2017 – May 2018 were included.
Methods: Demographic and histological variables were collected. The
following pre-operative TMS mapping results were analyzed: RMT (Resting
Motor Threshold), RMTR (ratio between the side with disease and the
healthy side), latency, amplitude. The multifactorial analysis was performed adjusting for the RMT, Latency and Amplitude for both hand and
foot.
Results: 43 patients were included in the study. The histopathology
revealed: grade – WHO I–II (27.9%), WHO III–IV (72.1%). RMT for the
hand was significantly higher in the hemisphere with disease in high
grade (p < .001) but not in low grade gliomas (p = .79). In the non-adjusted analysis, the mean latency for foot responses increased with the
grade of the tumour in the hot spot (p = .019). The adjusted analysis
revealed that higher WHO grade is related with higher RMT for the hand
(p = .021), increased mean Latency for the foot (p = .011) and decreased
Amplitude (p = .024). In the group of the diffuse glial tumours, the RMTR
of the hand increases with the grade of the tumour when adjusted for
the RMTR of the foot (p = .019).
Conclusions: Higher grade intrinsic lesions were related with preoperative decrease of cortical/subcortical excitability.

FM1-10

Supratentorial and infratentorial ependymomas in the
adult population – a 10-year single institution case series
S. Acharya, A. Ishak, P. Sekhon, J. Lavrador, R. Gullan,
F. Vergani, K. Ashkan and R. Bhangoo
King’s College Hospital, London, UK
Objectives: Analyse clinical characteristics and treatment provided to
an adult population diagnosed with intracranial ependymomas.
Design: Single centre retrospective cohort study.
Subjects: Adult patients with confirmed diagnosis of ependymomas
between 2009–2018.
Methods: Variables reviewed: demographics, extent of resection, adjuvant oncological treatment and molecular genetics.
Results: 17 patients were included (6 females, 11 males). Average age at
presentation: 51.3 yrs (range 19–74 yrs). 4 supratentorial (2 intraventricular,
1 temporal lobe and 1 frontal lobe) and 13 infratentorial lesions were identified. Treatment in the supratentorial subgroup: GTR (1 patient), STR (1
patient) and Biopsy (2 patients); 2 patients underwent post-operative radiotherapy. 3 patients had a WHO grade 2 tumour (1 patient – insufficient
tissue). 3 recurrences were identified and 2 patients had re-debulking. 2
patients had postoperative hemiparesis, 1 patient died and 3 are currently
being followed up. Treatment in the infratentorial subgroup: GTR (5
patients), STR (7 patients) and biopsy (1 patient). 3 patients underwent
post-operative radiotherapy. 1 patient was WHO grade 1, 11 patients were
WHO grade 2 and 1 patient was WHO grade 3. 2 patients had tumour recurrences (1 was re-operated). 7 patients develop new post-operative deficits
after surgery; 1 patient died and the rest are currently being followed up.
Conclusions: Ependymomas represent a challenge to manage given
the morbidity of optimal surgical resection and their poor response to
adjuvant treatment.

FM1-11

King’s College Hospital, London, UK

Six clusters of cognitive deficits in patients before
tumour resection surgery
R. Sinha, E. Goacher and S. J. Price

Objectives: To evaluate the impact of the histological grading of gliomas on the excitability of the primary motor cortex as assessed with
pre-operative transcranial magnetic stimulation (TMS).

Objectives: To explore the clusters of cognitive deficits in patients prior
to lesion resection surgery.

Addenbrooke’s Hospital, Cambridge, UK
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Design: Prospective observational cohort study.
Subjects: 60 patients recruited to the CogENT study, including 35
patients with glioblastoma, 12 patients with low grade glioma, 8
patients with colloid cysts, 3 patients with metastases and 2 patients
with meningioma.
Methods: Multi-domain cognitive tests were performed before
surgery using all tests in the OCS-Bridge tablet-based battery.
Principal Component (PC) analysis was conducted using oblique
rotation of 38 cognition measures as variables in R. Threshold for
PC extraction was eigenvalue(E) > 2 and explained cumulative variance >50%.
Results: 6 components had E > 2 and cumulatively explained 54% of
the data variance. Interpreting the clusters of variance suggests that PC
1 represents multi-modal ‘fluid’ processing deficits (E = 4.2), PC2 face
and feature discrimination deficits (E = 4.0), PC3 visuo-spatial deficits
(E = 3.4), PC4 language and writing deficits (E = 3.5), PC5 declarative
memory deficits (E = 3.0) and PC6 represents affective state (E = 2.4). The
PCs explained 11%, 11%, 9%, 9%, 8% and 6% of the cognition data
variance respectively. Bartlett’s test: p < .001 and the root mean square
of the residuals =0.08.
Conclusions: The pattern of scores across 38 multi-domain cognition
tests can be simplified into 6 clusters of deficits. This correlation into
clusters suggests that targeted rehabilitation strategies could be
used for future patients depending on their presenting cluster of
deficits.

FM1-12

The role of sampling adjacent brain tissue in
meningioma surgery following the new WHO
classification of brain tumours
M. Taha and M. Abdulkader
King Fahad Specialist Hospital, Dammam, Saudi Arabia
Objectives: To assess the value of sampling adjacent nervous tissue in
meningioma surgery for accurate pathological grading of meningioma
based on the new WHO classification of CNS tumours.
Design: A retrospective observational study.
Subjects: Cases of suspected atypical or high grade meningioma which
was treated in or referred to our center (a tertiary-level hospital that
houses the oncology services) over the last ten years.
Methods: We used the following criteria to define meningioma
cases with high suspicious of being grade 2 or 3: Recurrence, rapidly
progression, large size, tissue invasion, and brain oedema.
Furthermore, our neuro-pathologist undertook a detailed histological evaluation of all these cases to reassess the histology in order
to accurately grade these meningiomas according to the criteria
established in the new WHO classification. The main histological
features including the presence of any special subtype, mitotic
count, brain invasion and the presence of other minor diagnostic
criteria were all evaluated.
Results: A total of 118 cases were reviewed, 55 cases of which were
clinically and radiological suspicious of atypical or anaplastic meningioma. Three cases were reported as anaplastic meningioma, and 21
out of the 55 cases (38%) were confirmed histologically to be Atypical
(grade II) according to the WHO classification. Mean age of the atypical cases was 48.5 (2–78), 67% were female. 76% of cases were
graded as grade II due to increased mitoses (more than 4/10 mitotic
figures), 14% had special subtypes, clear cell and chordoid variants
and 10% were upgraded to grade II due to the presence of brain
invasion.
Conclusions: We concluded that tissue sampling of adjacent nervous
tissue is essential particularly in clinically and radiologically worrisome
lesions for proper grading of meningioma.

FM1-13

Posterior fossa haemangioblastomas: are there distinct
populations rather than variants of a single one?
M. Pitsika, J. Wildman, N. Ross and P. Mitchell
Royal Victoria Infirmary, Newcastle upon Tyne, UK
Objectives: The aim of this study is to provide evidence that there is
more than one distinct population of haemangioblastomas which may
represent different diseases.
Design: A retrospective analysis of all posterior fossa haemangioblastomas that were surgically treated in a single centre in the period
2005–2018 was performed.
Methods: Demographics and outcome were recorded. Pre-operative
T1-gadolinium enhancing MRIs were used to assess the volume of the
solid component of the tumours, as measured by two independent
observers. We applied Finite Gaussian Mixture Modelling within an
Expectation Maximization algorithm to identify underlying distributions and Statistical significance was tested with two sample
Kolmogorov–Smirnov test (p < .05).
Results: A total of n = 55 patients were included with average age of
50 years and a 25% prevalence of VHL. Three distinct distributions were
identified: X1 (262.5, 199.9) with 25 observations, X2 (2428.6, 1140.8)
with 19 observations and X3 (10517.1, 5534.6) with 11 observations
(KS test X1– X2 p = .000, X1–X3 p = .000, X2–X3 p = .000). There was no
significant correlation between age and volume, volume and outcome,
volume and VHL, VHL and outcome. However, there was significant
negative correlation between age and VHL (p = .0002).
Conclusions: Posterior fossa haemangioblastomas consist of three
distinct populations which may correspond to different diseases taking
into consideration the existing evidence for different cytogenetic profiles2 as well as prognosis between the two currently known variants.

FM1-14

Glioneuronal tumour case series – a single centre UK
experience of presentation, neurosurgical management
and clinical outcomes
R. Visagan, R. Tan, S. Acharya, J. Lavrador, K. Askhkan,
R. Bhangoo, F. Vergani and R. Gullan
King’s College Hospital, London, UK
Objectives: Glioneuronal tumours of the central nervous system are
rare. Beyond the diagnostic challenge they pose, they present several
management challenges including difficulty in the standardisation of
treatment. We present our single institution case series of these rare
lesions to better understand the optimal management of these
patients.
Design: Retrospective evaluation of a prospectively collected database
over 20 years (1998–2019).
Subjects: After including cases loss to follow-up and missing data,
there were a total of 14 patients with glioneuronal tumours available
for inclusion.
Methods: We utilised data from electronically collected patient records,
imaging findings, neuropathological reports and clinical outcomes data
recorded from our neuro-oncology MDT database.
Results: Our series included 7 males, 7 females with a mean age of 32
at the time of diagnosis. With respect to location, most lesions were of
ventricular origin (n = 6) and unilateral with 1 bilateral case. Mutations
from neuropathological analysis included 2 cases of borderline MGMT
methylation and one IDH wild type. With regards to management, 1
patient underwent biopsy, 5 subtotal resections and 4 gross total resections. Overall survival was 100% over 20 years with no morbidity or
mortality.
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Conclusions: Glioneuronal tumours remain relatively rare amongst
CNS tumours encountered, however we encountered a good prognosis
in our series.

FM1-15

Association of smoking and deprivation indices with
postoperative 1-year mortality following craniotomy for
tumour
N. McSorley, C. Heal, T. Eadsforth, D. Coope, J.
Leggate, P. D’Urso, J. Leach and T. Karabatsou
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: We sought to analyse the effect of smoking, and other
co-morbidities as well as indices of multiple deprivation (IMD) on
postop morbidity and 1-year survival following craniotomy for tumour
resection
Design: Retrospective.
Subjects: All patients undergoing craniotomy for brain tumour, elective or emergency between Oct. 2014–Oct. 2016 at our institution.
Methods: Review of electronic patient records. Individual patient IMD
data was obtained using their postcode from national government
data. Data analysis was carried out using multiple linear regression and
multiple logistic regression.
Results: 630 patients (M: F = 318:312) underwent elective or emergency
craniotomy (501:129). Male gender and increased age are associated
with decreased survival at 1 year (p = <.001). Deprivation is not significantly associated with survival after accounting for other factors. The
comorbidity most significantly correlated with deprivation was smoking, however smoking did not increase mortality. Worse deprivation is
also statistically linked with increased chance of emergency surgery,
alcohol use and age. The incidence of high-grade tumours was associated with lower deprivation.
Conclusions: Age and gender are associated with a higher 1-year mortality risk following tumour surgery. When controlling for patient factors, there is no significant survival difference for patients from more
deprived areas despite higher incidence of comorbidity. However, we
found a significant association between higher grade tumours, and
lower levels of deprivation.
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Methods: Neurological deficits were measured pre-operatively and
post-operatively for each patient and quantified using ASIA scores.
Results: 28% (9/32) of patients with intraoperative monitoring
improved their ASIA score following surgery, compared to 19% (9/48)
of patients without monitoring. The patients without monitoring also
had higher rates of unchanged and worse ASIA scores post-operatively.
Similar outcomes were identified when analysing the use of intraoperative ultrasound and pre-operative dexamethasone.
Conclusions: Overall this study supports the routine use of intraoperative spinal cord monitoring during primary spinal tumour surgery.

FM2-2

Radiological and clinical outcomes following posterior
fixation of traumatic thoracolumbar fractures
C. G. Kelletta, I. Normanb and M. Crockera
St George’s Hospital, London, UK; bKing’s College Hospital, London, UK

a

Objectives: Posterior fixation of thoracolumbar fractures is common.
Short segment instrumentation is associated with kyphotic progression. We evaluate radiological and clinical outcomes after percutaneous
and open, short and long segment posterior fixation.
Design: Retrospective review.
Subjects: Patients undergoing posterior fixation for traumatic T11-L2
fractures from 2008 to 2018. Exclusion: Patients with osteoporosis, age
>70 yrs and incomplete follow up.
Methods: We reviewed demographics and pre- post-operative and
follow up CT scans. AP compression ratio, AP % compression, degree
of canal violation, fragment dispersion and kyphosis were measured
serially.
Results: 29 patients underwent posterior fixation (17 perc and 12
open). 26 patients (90%) were neurologically intact. Mean f/u 11.3
months (6–19). Improvement in APCR and Cobb angle following surgery (p = .0003 and .018 respectively) was not maintained at follow up.
There was no difference in APCR or Cobb angle at follow up between
open and percutaneous techniques (p = .24 and .14 respectively) or
short and long fixation (p = .77 and .37 respectively). There was positive
correlation between fracture dispersion and vacuum phenomenon
(p = .04). Canal diameter increased by 61% despite loss of correction at
follow up.
Conclusions: Kyphotic progression is seen after posterior fixation for
thoracolumbar fractures. Canal remodelling continues despite loss of
deformity correction. There is no significant difference in clinicoradiological outcome between open and percutaneous techniques.

FM2-1

Spinal cord monitoring in tumour surgery – worthwile or
a waste of time?
S. Thadania and G. Spinkb
Hull York Medical School, Kingston upon Hull, UK; bHull Royal Infirmary,
Kingston upon Hull, UK
a

Objectives: The effectiveness of intraoperative spinal cord monitoring
during spinal surgery remains an area of controversy. Current research
outlines a diagnostic-therapeutic barrier, stating that although cord
monitoring modalities have a high sensitivity and sensitivity, clinical
factors diminish its effectiveness in practice. The aim of this audit was
to evaluate the effectiveness of spinal cord monitoring in clinical practice. The primary end point was change in ASIA scores.
Design: Retrospective audit of all of the adult patients who underwent
surgery for a primary spinal tumour between 2008 and 2018.
Subjects: 80 patients were included in the study. 74% had an intradural
extramedullary tumour, 20% had an intramedullary tumour and 6%
had extradural tumours.

FM2-3

Functional outcome after single-level instrumented PLIF
(posterior lumbar interbody fusion). A single centre
study of 293 patients
S. Panikkara, A. Tambea, R. Carrascob and M.M.S.S.
Groupa
a
Salford Complex Spine Unit, Manchester, UK; bManchester University,
Manchester, UK

Objectives: Lumbar interbody fusion is a common spinal procedure.
Clinical outcomes are variable and sometimes are so difficult to predict.
No large scale studies identified clear poor outcome predictors. Our
aim is to identify poor outcome predictors after single level PLIF
surgeries.
Design: Prospective study.
Subjects: All patients underwent single-level PLIF at single spinal
centre.
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Methods: Prospectively collected spinal registry data was analysed for
patients underwent single-level PLIF at single spinal centre (2011–
2017). Based on the response to the Likert global outcome question,
we had two outcome groups (good & poor). Percentage of achievement
of minimum clinically relevant change (MCRC) for COMI score, LBP and
LP was examined. A two-step approach was adopted. First, COMI score,
LBP and LP VAS trajectories were modeled using a discrete mixture
model. Second, multivariate logistic regression was used to determine
the association between variables and trajectories.
Results: We included 293 patients with mean follow up (1.6 y). MCRC
was achieved in 61%, 50% and 61% of COMI score, LBP and LP respectively. A two-groups trajectory model was identified: large-improvement
(LI) (n = 122), Moderate-improvement (MI) (n = 161) with 99% and 59%
of patients presenting good outcome, respectively. Higher pre-op COMI
score and difference LBP-LP and smoking were associated with MI group.
Also, patients with previous same level surgery are 2 times more likely
to be in MI group, however this is not statistically significant.
Conclusions: Our results show that the severity of pre-operative low
back and leg pain predicts poor outcome after PLIF surgery. Smoking
was also found to negatively affect the post-operative outcome. Same
level previous surgery is not an absolute poor outcome predictor.

key spinal deformities that manifest alongside. It also aim to establish
which deformities progress over time and compare the burden of these
deformities on the different sections of the spine.
Design: Neuroradiolological records were reviewed with literature
review.
Subjects: Patients reviewed in the NF1 MDT.
Methods: Methods: The neuroradiological notes of 378 complex NF-1
patients were reviewed from 24 months of multidisciplinary team meetings (from one of the two specialist centres for complex NF-1 in the UK).
Data relating to patients with dural ectasia and spinal deformity was
obtained. The MRI films of all patients dural ectasia were reviewed . An
attempt to establish a link between severity and concurrent deformity
was made.
Results: Of these 378 patients, 38 (10.05%) were identified as having
spinal dural ectasia and 103 (27.25%) of these patients were identified
as having a spinal deformity of some degree. 90.91% of the patients
with a major form of dural ectasia had a concurrent deformity whereas
only 18.18% of patients with a minor form of dural ectasia had a concurrent deformity.
Conclusions: In conclusion, the more severe the dural ectasia, the
greater the likelihood a concurrent spinal deformity will be present in
patients with NF-1. The vertebral bodies and pedicles are more commonly involved than the posterior elements.

FM2-4

Symptomatic idiopathic spinal epidural lipomatosis in
nine patients: clinical, radiological and pathogenetic
features
I. C. F. Normana, C. G. Kellettb, V. Sivab, J. Junga, G.
Grahovaca and P. Minhasb

FM2-6

Radiological recurrence after surgery for spinal
myxopapillary ependymoma
J. C. Duddy, J. Lord and M. G. J. O’Sullivan

King’s College Hospital, London, UK; bSt George’s Hospital, London, UK

Cork University Hospital, Cork, Ireland

Objectives: To define the clinical spectrum of Symptomatic spinal epidural lipomatosis (SSEL) and to discuss possible pathogenetic
mechanisms.
Design: Retrospective case series.
Subjects: Nine patients with SSEL undergoing surgery from 2008 to
2018. Seven patients presented with lumbosacral SSEL; three patients
with chronic incomplete cauda equina syndrome (CES) and three with
acute CES (including a 25-week gravid patient and a forty-year old
with intravenous leiomyomatosis, both with mild SSEL). Two presented
with progressive myelopathy secondary to thoracic SSEL.
Methods: The medical notes and imaging of nine patients with SSEL.
Descriptive statistics were performed.
Results: Patients presenting with acute CES had a mean age of 37
(range 23–49) and mean extradural fat: spinal canal (EF:SC) ratio of 47%
(range 41–58%), in comparison to patients with chronic CES; mean age
61 years (range 58–65 years) and EF:SC ratio 72% (range 65–80%).
Patients underwent laminectomy and resection of epidural fat at compressive levels. All patients with CES experienced complete symptom
resolution at follow up (range 1–48 months).
Conclusions: The clinician should be aware of radiological features of
SSEL, particularly in patients presenting with CES without acute disc
herniation. The outcome of patients following surgery is excellent
regardless of symptom duration. Venous impedance related to increased
BMI and EF deposition may play a role alongside mechanical compression in the pathogenesis of SSEL.

Objectives: To determine the rate of radiological recurrence in patients
who had surgery for spinal myxopapillary ependymoma.
Design: Retrospective case series.
Subjects: All patients who had surgery for histologically-confirmed
myxopapillary ependymoma from May 2012 to May 2018.
Methods: Subjects were identified from neuropathology database. All
relevant demographic details were recorded. Outcome measure was
radiological recurrence as reported on follow-up MRI scans.
Results: 17 patients were identified. Average age was 46.7 years
(median 45). 11 (64.7%) patients were male. Average length of follow-up was 16.62 months (median 9; range 1.5–48). 12 patients had
gross total resection (GTR) of the tumour, 4 had subtotal resection
and 1 had biopsy only. 11/12 (91.6%) patients who had GTR had no
recurrence on serial imaging. The other patient died from an unrelated haematological malignancy. Of the 4 who had subtotal resection, 3 had adjuvant spinal radiotherapy and 1 had no further
treatment. 3 showed stable appearances on imaging follow-up while
1 showed increased tumour size after 32 months. The patient who
had biopsy only had multiple lesions in the thoracic and lumbar
regions and showed stable appearances on follow-up imaging after
4 months.
Conclusions: Gross total resection of myxopapillary ependymoma
reduces the recurrence rate. Subtotal resection followed by radiotherapy can maintain stable radiological appearances in large tumours
which cannot be completely resected.

FM2-5

FM2-7

Features of dural ectasia in neurofibromatosis type I
J. Georgea and S. Shahb

Surgical management of patients with intradural spinal
cord tumours
A. Qin and R. Laing

a

Manchester Centre for Clinical Neurosciences, Salford, UK; bUniversity of
Manchester, Manchester, UK

a

Objectives: This study aims to establish the prevalence of dural ectasia
in patients with complex NF-1 and the possible aetiological link with

Cambridge University Hospital, Cambridge, UK
Objectives: To audit the outcomes in patients with intradural spinal
cord tumours undergoing surgical resection.
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Design: A retrospective analysis of intradural spinal cord tumour surgeries taking place in 2015 and 2016.
Subjects: 69 patients, 58 patients with intradural extramedullary
tumours and 11 patients with intramedullary tumours.
Methods: Patients were identified from electronic medical records
cross referenced with theatre logs. We recorded pre-operative neurological status using the ASIA scale and compared this with their neurological status at 0 (immediately post-operation), 3, 6, and 12 months
post-operation. Data on the study population was collected at a minimum of 12 months post-operation.
Results: At 12 months 84% of patients had improved neurological status, and 5% of patients were worse. Patients with worse neurological
status immediately following operation improved, but those with worse
neurological status at 3 or more months following operation did not
recover further. The overall outcome was better in intramedullary
tumours (100% of patients improved) than in extramedullary tumours
(84% of patients were better).
Conclusions: The overall surgical outcome after 12 months was satisfactory in 84% of patients. Improvements in patients who were
worse immediately post surgery occurred in the first 3 months.
Paradoxically our results for intramedullary tumours were better
(small numbers) than in extramedullary tumours. Some extramedullary tumours present a significant surgical challenge which should
not be underestimated.

FM2-8

Lumbar paraganglioma: case series of 14 patients
F. Fiorini, J. Lavrador, F. Vergani, R. Bhangoo, R.
Gullan and K. Ashkan
King’s College Hospital, London, UK
Objectives: Paragangliomas are rare neuroendocrine neoplasms which
may occur at multiple anatomical sites, commonly the adrenals, head
and neck. Spinal paragangliomas in the lumbar region are prominently
vascularised lesions which can present variably and pose both diagnostic and surgical challenges.
Methods: We identified all cases of lumbar paraganglioma confirmed
both surgically and histologically, treated at our regional neurosurgical
centre. We collected retrospective clinical, radiological, surgical and
histological data.
Results: Between 1997 and 2018, we treated 25 patients with confirmed
paraganglioma, of which 12 males (48%), mean age 48.9 years (range
25.2–68.9). This included 14 cases of lumbar paragangliomas (8 males
(57.1%); mean age 49.8 years, range 33.2–68.9), 6 involving the head and
neck, 2 of the thoracic region, and 3 for which data was not available.
Patients with lumbar paragangliomas presented most frequently with a
recent worsening of long-standing lower back pain and often bilateral
sciatica. 4 were admitted as emergency cases, including one with cauda
equina syndrome (recovered at 3 months of follow-up). The average Ki67
mitotic index was 5.4% (range 3–10%). Two had a background of metastatic
paraganglioma or phaeochromocytoma, with 1 death at follow-up.
Conclusions: We present the largest case series of lumbar paragangliomas to date to our knowledge. Defining these clinical, radiological,
surgical and histological features may be of assistance in recognising
and managing this surgical disease.

FM2-9

Dysphagia and dysphonia following anterior cervical
discectomy and fusion – more common than you think
V. Zuikova and A. Saxena
Manchester Centre for Clinical Neurosciences, Salford, UK
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Objectives: Dysphagia and dysphonia after anterior cervical discectomy and fusion (ACDF) is a recognised complication. Literature shows
incidence of post-operative dysphagia of 7–71%. Our study was performed to assess the incidence and severity of these complications,
identify predisposing factors and evaluate short to medium term
outcomes.
Design: A retrospective study of all patients who underwent ACDF in
our institution between July 2016 and June 2017.
Methods: Review of records and imaging of 304 patients who underwent ACDF procedure. The severity of dysphasia was assessed using
Bazaz scoring system.
Results: 304 patients had surgery over one year. 235 patients (77%)
had single level surgery. Anterior plate was used in 18.7% cases.
Average inpatient stay was 3 days. 68% were discharged on 1st post
op day. 39 patients (12.8%) developed clinically significant dysphagia
or dysphonia. 26 (66.7%) patients developed mild, 9 (23%) moderate
and 4 (10.3%) severe dysphagia. Patients with these complications had
a prolonged hospital stay. 69.2% of patients presenting with dysphagia
or dysphonia did not require any intervention for their symptoms, 6
(15.4%) were managed by brief diet change, 1 (2.6%) patient underwent ENT surgery, 2 (5.1%) patients had re-exploration surgery. 3
patients (7.7%) required gastrostomy.
Conclusions: Incidence of dysphasia / dysphonia following ACDF in
our institution was 12.8%. Patients with such complications had longer
hospital stay. Majority of symptoms resolve with conservative
treatment.

FM2-10

The prevalence of asymptomatic, degenerative spinal
cord compression: a systematic review
S. S. Smith, M. E. Stewart, B. M. Davies and M. R. N.
Kotter
Addenbrookes Hospital, Cambridge, UK
Objectives: Degenerative Cervical Myelopathy (DCM) is under-diagnosed, and consequently its true epidemiology is unknown.
Asymptomatic cervical spinal cord compression (SCC) is commonly
found on MRI, and a proportion will develop DCM. We aimed to synthesize the prevalence of degenerative spinal cord compression (SCC)
in order to estimate the prevalence of DCM.
Design: Systematic review.
Subjects: Healthy adults (>16 years) with degenerative SCC on cervical
MRI.
Methods: A search of MEDLINE returned 1506 results. Articles with
a high risk of bias were excluded. Data was extracted using a template and pooled analysis performed using a random effects
model.
Results: 19 studies from 1986–2018 were included. 575/3786 (15.2%)
individuals had asymptomatic SCC. 604 patients (9 studies) were
deemed to have a raised pre-test probability of SCC (e.g. spondylotic
diseases or cervical symptoms) and 236 (39.1%) had SCC. Other factors
such as age, study year and location did not influence the occurrence
of SCC. SCC with T2 hyperintensity was identified in 125 of 2345 (5.3%)
MRI scans performed for cervical symptoms. DCM signs / symptoms
were assessed in 2864 individuals (6 studies); 148 (5.2%) were diagnosed with DCM. Meta-regression was prevented by high heterogeneity and low study numbers.
Conclusions: Using a random effects model, the point prevalence of
SCC and DCM in a normal population is 22.6% (95% CI: 11.5–33.6) and
2.2% (95% CI: 0.7–3.6) respectively. However this is based on a small
number of studies and requires further validation.
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FP1 – MISCELLANEOUS AND BASIC SCIENCE
FP1-1
Sir Hugh Cairns winner

Joseph Buford Pennybacker CBE MD FRCS (1907–1983):
continuing Sit Hugh Cairns’ Oxford legacy and pioneer of
the modern management of cerebral abscesses
R. Visagan
Kings College Hospital, London, UK

Design: The FORVAD study is a prospective, randomised SBNS supported NIHR funded clinical trial measuring neck disability index at 1
year after anterior cervical discectomy or posterior cervical foraminotomy. The trial is multi centre, prospective and randomise. Clinical equipoise has been established by the trial management steering
committee, Data monitoring committee and trial management committee. Participating units are being recruited, feedback obtained from
units with regards to individual equipoise will be presented.
Subjects: 15 units have expressed interest in the trial and are in the
process of setting up.
Methods: Units have been asked to complete an expression of interest
form.
Results: 2 UK units have declined to participate because of lack of
individual equipoise. One of these favours foraminotomy, the other
anterior cervical discectomy. Individual surgeons within centres are
also inclined to fall into one or other group.
Conclusions: Clinical and not Individual equipoise is required for ethical recruitment to clinical trials. Excessive use of individual equipoise
can reduce recruitment but more importantly introduces bias. It is
critically important that the use of individual equipoise is minimised.

FP1-2

Inflammation and vascular permeability correlate with
growth in sporadic vestibular schwannoma: a combined
PET, DCE-MRI and neuropathology study
D. Lewis, F. Roncaroli, E. Agushi, C. HammerbeckWard, S. A. Rutherford, O. Pathmanaban, A. T. King
and D. J. Coope

FP1-4

Acute referrals of patients over the age of 90 to a tertiary
neurosurgical centre from 2006 to 2018: an analysis of
2,281 referrals
Y. Poolovadoo, R. Fu, S. Rutherford and A. King

Manchester Centre for Clinical Neurosciences, Salford, UK

Manchester Centre for Clinical Neurosciences, Salford, UK

Objectives: To investigate in vivo the relationship between inflammation and VS growth using an established PET tracer for inflammation,
11C-(R)-PK11195, and dynamic contrast enhanced (DCE) MRI derived
vascular biomarkers.
Design: Prospective.
Subjects: Nineteen patients with sporadic VS (8 static, 7 growing and
4 shrinking tumours).
Methods: Patients underwent prospective imaging with dynamic
11C-(R)-PK11195 PET and a comprehensive MR protocol; including high
temporal resolution DCE-MRI in fifteen patients. An inter-tumor comparison of 11C(R) PK11195 binding potential (BPND) and DCE-MRI
derived vascular biomarkers across the three different growth cohorts
was undertaken. Tissue from eight tumors underwent immunohistochemistry analysis for macrophage density (Iba1); translocator protein
(TSPO) expression; microvascular parameters (CD31, fibrinogen), and
cellular proliferation rate (Ki-67). Immunohistochemistry results were
correlated with the PET and DCE-MRI data.
Results: Compared to static tumors, growing VS displayed significantly
higher mean BPND (−0.07 vs 0.47, p = .02, one-way ANOVA) and higher
mean tumor Ktrans (0.06 vs 0.14, p = .004), a DCE-MRI derived measure
of vascular permeability. Immunohistochemistry analysis confirmed
the imaging findings and demonstrated that within growing tumours
there was an abundance of intratumoural macrophages, which
accounted for the majority of proliferating cells.
Conclusions: We present the first in vivo imaging evidence of increased
inflammation and vascular permeability within growing sporadic VS.

Objectives: To assess the volume and clinical diagnostic category
referred to the regional neurosurgical centre in a population over the
age of 90. To determine the acceptance rate of these referrals and clinical features that determined transfer of this patient cohort.
Design: Retrospective study.
Subjects: Patients over the age of 90 referred to the on-call neurosurgical team.
Methods: Retrospective analysis of our online referral database data
from 2006 to 2018.
Results: In total, there were 2,281 referrals. There were 55 referrals in
2006 compared to 326 in 2017 (427% increase). The most common
referral was for spinal trauma (18.4%, n = 420), followed by chronic
subdural haematoma (16.6%, n = 378), acute subdural haematoma
(15.8%, n = 360) and intracranial haemorrhages (12%, n = 274). The
overall acceptance rate for our cohort was 4.78% (n = 109). Referrals
with a chronic subdural haematoma had the highest acceptance rate
(15.1%, n = 57) which was significantly different (p < .00001) when
compared to the acceptance rates for acute subdural haematoma
(3.06%, n = 11) and spinal trauma (3.57%, n = 15).
Conclusions: Acute referrals to neurosurgery for patients over the age
of 90 are increasing every year. The low acceptance rate suggests that
many patients do not require an acute neurosurgical intervention.
Tertiary neurosurgical centres may benefit from the formulation of
appropriate referral guidelines for this patient population.

FP1-5
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Leeds General Infirmary, Leeds, UK

Is NHS England wrong? Is carpal tunnel release a safe
and effective procedure?
E. Strachan, S. Sansome, D. Bhagawati, R. Iorga and
N. D. Mendoza

Objectives: To inform and emphasise the differences between technical, individual and clinical equipoise. Ethical principles established by
Freedman in 1987 and used as the basis for recruitment to FORVAD.

Objectives: In the wake of recommendations by NHS England suggesting that Carpal Tunnel Release (CTR) should only be offered on the

On equipoise
S. Thomson

Charing Cross Hospital, London, UK
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NHS on a restricted basis due to being inefficacy, limiting surgery to a
small subset of patients. We seek to review our local experience to
ascertain whether our local data supports this opinion.
Design: Retrospective Case Series.
Methods: Retrospective analysis of patient notes who underwent CTR
between May 2014 and December 2017 across 3 specialities –
Neurosurgery, Orthopaedics and Plastic Surgery.
Results: 216 patients who underwent CTR were identified – aged
between 23 and 92 (mean 61) years old with a mean follow up of 10
weeks. Sensory impairment was noted in 66%, with motor involvement
in 34% and muscle wasting in 19%. Only 6% noted no effect of surgery,
with 94% reporting partial or complete resolution of symptoms. 29%
of patients had been tried on conservative management (splints/injection) and all proceeded to operative intervention. Wound infections
occurred in 7 patients (3.2%) while 8 patients (3.7%) reported scar pain
requiring analgesia.
Conclusions: Our local data would argue against the NHS England
recommendations on the basis of both efficacy and safety. In the context of an economically active patient population – we would argue
that CTR represents a cost-effective intervention as well as a successful
and safe one and should continue to be provided on the NHS under
its current conditions.

FP1-6

Effect of surgical start time on operation and anaesthesia
length and associated complications
H. Ktayen, D. Fountain, A. Unnikrishnan and J.
George

Objectives: Navigated Transcranial Magnetic Stimulation (nTMS) for
brain mapping is becoming increasingly frequent for pre-surgical
non invasive brain mapping. No data about Patient Reported
Outcome Measure is currently available about TMS, which can be
associated with anxiety or discomfort. Therefore patient collaboration and understanding of TMS is crucial for the success of the
examination.
Design: Single-centre cohort study with an enrolment period between
February and July 2018.
Subjects: Patients undergoing nTMS for Oncology and Neurovascular
surgery.
Methods: An anonymised TMS Patient Reported Outcome Measure
Questionnaire was developed and distributed post nTMS by King’s TMS
Laboratory. It composed of 19 items, rated from 1 (very negative) to 5
(very positive) and covering a range of procedural and examiner related
questions. An adjusted model to analyse the responses was developed
with further subgroup analysis for lobar location, hemisphere and
duration.
Results: 25 patients completed PROM-Q. The mean exam duration was
111.3 ± 8.25 minutes. 88% rated an overall positive nTMS experience.
When the RMTs are included in the adjusted model in the subgroup
analysis, the overall assessment of the nTMS experience is negatively
influenced by increasing RMT in both frontal and left side lesions
groups (p = .007 and p = .003).
Conclusions: Patients reported an overall positive experience with
nTMS. Findings suggest that increasing age, left sided lesions, increasing exam duration, and increasing RMT may negatively influence
patient experience.

Manchester Centre for Clinical Neurosciences, Salford, UK

FP1-8

Objectives: There is a general push across surgical specialties for surgical consultant presence in hospitals for emergency operating and
ensure the same level of care for emergency patients. We sought to
investigate whether current neurosurgical out-of-hours operating had
the same the outcomes as in-hours emergency operating.
Design: Retrospective single centre study.
Subjects: All patients undergoing emergency neurosurgery between
April 21st 2018 and 31st August 2018.
Methods: Cases were identified electronically including anaesthetic
and surgical start and end times. Start times were designated ‘in-hours’
if anaesthetic start was between 08:00 and 17:00 and otherwise ‘outof-hours’. Cases were reviewed manually to validate coding and collect
key post-operative complication data.
Results: A total of 270 procedures were identified. A larger proportion
of procedures out-of-hours were ASA 4 or 5 (13 in-hours vs. 24 out-ofhours, p = .006). There was no significant difference in the median
length of operation between in-hours and out-of-hours for unilateral
CSDH (n = 42, 42 vs. 46 mins, p = .708), bilateral CSDH (n = 14, 64 vs. 79
mins, p = .694), EVD (n = 18, 33 vs. 30 mins, p = .482), VP shunt (n = 18,
93 vs. 64 mins, p = .228, and ICP monitor (n = 7, 24 vs. 17 mins, p = .376).
There were no significant differences in length of anaesthesia or
post-operative complication.
Conclusions: There was no significant difference in length of operation
between emergency neurosurgical procedures in-hours and out-ofhours and subsequent post-operative complications.

Reporting 30-day readmissions and post-operative
infection rates: aligning a tertiary neurosurgical centre
with quality accounts and NICE guidelines
A. Kumaria, M. Sitaraman and S. Basu

FP1-7

Patient reported outcome measures in patients
undergoing navigated transcranial magnetic
stimulation – preliminary results
S. Patel, J. P Lavrador, J. Jung, P. Ghimire, R. Gullan, K.
Ashkan, R. Bhangoo and F. Vergani
King’s College Hospital, London, UK
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Queen’s Medical Centre, Nottingham, UK
Objectives: Modern trend of short hospital stay following surgery
makes it necessary to monitor surgery related complications following
discharge from hospital. NICE Quality Accounts on SSI (2013) recommends surveillance of infection as a cause of readmission as a key quality indicator. We looked into 30 day readmission rate following discharge
from neurosurgery for 12 months to understand the burden of readmission due to infection in our service. Capturing and presenting this
data would better align our unit with NICE guidelines on post-operative
infections.
Design: Retrospective study of departmental activity data including
readmissions.
Subjects: All patients undergoing neurosurgical operation at our centre over a 1 year period (September 2017–September 2018) who were
readmitted within 30 days and/or were diagnosed with post-operative
infection.
Methods: Analysis of departmental activity data, readmission and
post-operative infection rates using coding data.
Results: A total of 2515 operations took place, with 251 readmissions
within 30 days (readmission rate 9.98%). Of these readmissions, 62
(24.7%) were at patients’ local hospitals. There were 21 confirmed
surgical site infections, accounting for 0.8% of all neurosurgical operations. Of these, 12 were associated with craniotomy, 5 with shunt, 2
with spinal surgery and 1 with neurostimulator insertion. The commonest organisms were skin commensals including Staphylococcus
spp.
Conclusions: Reporting our 30-day readmission rates and rates of
post-operative infections informs NNAP data and is aligned with NICE
guidelines. However, most readmissions within 30 days were not attributable to infection.
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Risk factors of post-cranioplasty seizures: a single centre
experience
S. Fitzpatrick, S. Manivannan, J. Merola, M. Abdullah,
N. Ermalai, P. Leach, I. Bhatti and M. Zaben

Autophagy is inhibited in human patients with
degenerative cervical myelopathy
S. Smith, A. M. H. Young, K. S. J. Allinson and M. R. N.
Kotter

University Hospital of Wales, Cardiff, Wales

Addenbrookes Hospital, Cambridge, UK

Objectives: Cranioplasty is a surgical procedure that restores skull
contour following the defect created by decompressive craniectomy
(DC). Post cranioplasty seizures (PCS) are a recognised complication.
Identifying risk factors can aid clinical decisions regarding seizure prophylaxis and management. Therefore, we evaluated potential risk factors of PCS in cranioplasty patients managed in our local unit.
Design: Retrospective study.
Subjects: Patients underwent cranioplasty.
Methods: Database search was performed. Demographics, underlying
pathology, cranioplasty site, implant material, DC-cranioplasty interval,
Glasgow Outcome Score (GOS), and post-operative complications were
collected.
Results: 201 patients met inclusion criteria, with mean age 43.2 ± 14.8
years and male preponderance (55.7%). PCS occurred in 6.5%, accounting for approximately one tenth of complications. Patients aged 40
years or below were significantly more likely to sustain seizures than
those >40 years (11.1% vs 2.7%; OR 4.5; p = .0160). Other factors did not
reach statistical significance: gender (OR 0.922), infection (OR 2.121),
trauma (OR 1.132), stroke (OR 1.851), DC-cranioplasty interval >6
months (OR 0.757), autologous bone (OR 0.256), titanium plate (OR
2.833).
Conclusions: In our cohort, younger age was a significant risk factor
of PCS. This may need to be taken into consideration during decision-making for seizure prophylaxis. Further multi-centre studies are
required to elucidate the statistical significance of other factors.

Objectives: Degenerative cervical myelopathy (DCM) is a progressive
degenerative disease that is the most common cause of spinal cord
injury in the older population. Autophagy is a mechanism that degrades
intracellular proteins and is disrupted in many neurodegenerative diseases. We aimed to investigate the involvement of autophagy in the
pathogenesis of DCM.
Design: Retrospective immunohistochemical analysis.
Subjects: Spinal cord from 7 human cases of DCM and 5 healthy
controls.
Methods: Spinal cord sections were immunohistochemically stained
using antibodies against proteins involved in autophagy, imaged using
an Axio Imager Z2 and analysed with ImageJ. Results were statistically
analysed using Graphpad Prism 6.
Results: All cases showed significantly reduced expression of LC3
puncta. Consistent with reduced autophagy, large p62 aggregates
were present in 4/7 cases and 0/5 controls. Beta-amyloid and tau
were increased in 1/5 and 2/5 cases respectively compared to controls. Lamp2 was unaltered in DCM but Bcl-2 was significantly
increased in cases and may explain autophagy inhibition. Increased
Bcl-2 and p62 staining were correlated with greater clinical
severity.
Conclusions: We conclude that autophagy is inhibited in the spinal
cord grey matter in DCM; the degree of inhibition correlates with clinical severity. Autophagy may normally protect against neuronal death
in DCM. Stimulation of autophagy may be a therapeutic target in DCM
to delay development and progression of myelopathy.

FP1-10

When is an MDT an MDT? A decade of pondering
S. Strickland and G. Spink
Hull Royal Infirmary, Hull, UK
Objectives: Multi-disciplinary teamworking is an integral part of modern-day practice, providing the opportunity for specialists to discuss
complex cases.
Design: This study analyses the Complex Spinal MDT in a single MTC
setting.
Subjects: Retrospective audit of MDT meetings over the last decade.
Data for MDT meetings between Feb’09 and Dec’18 were studied.
Methods: The information gathered included types of cases discussed,
the number of cases presented by each specialty and the number of
specialty doctors attending.
Results: The study shows how the number of cases discussed in the
MDT meeting has dramatically risen over time (172 cases in 2009 to
682 cases in 2018: a 300% increase). There has also been a large increase
in the variety and complexity of cases discussed. Over the decade spinal
tumours, adult deformity and infection, made up 47% of the cases
discussed with simple degenerative cases accounting for 53% (falling
from 64% in 2009 to 44% in 2018). Both tumours and infection have
seen the largest increase (almost 10-fold). Despite a 29% increase in
the number of specialists attending the MDT meetings, there is a lack
of consistent representation across the specialties except for
Neurosurgery and Neuroradiology.
Conclusions: This study suggests that, although there has been a
marked increase in the number of cases discussed within the spine
MDT, most of the attendees and cases discussed come from the
Neurosurgery Unit. The next stage of our study is to re-audit after promoting the MDT meeting to the other 7 specialties involved.

FP1-12

PREM in elective neurosurgery inpatient stay
A. Giamouriadis, S. Patel, A. Kalb and F. Wheeler
King’s College Hospital, London, UK
Objectives: To assess patients’ experience with their care during their
hospital stay in the Neurosurgical Department at King’s College
Hospital, with a view to identify concerns early and rectify them
appropriately.
Design: A prospective anonymised study carried out between May
2018 and December 2018.
Subjects: All Neurosurgical patients admitted to the elective ward for
planned surgery between May 2018 to December 2018.
Methods: Licence was obtained for EORTC IN-PATSAT32 and distributed to patients prior to discharge from the Neurosurgical unit.
Patients’ appraisal of hospital doctors and nurses, as well as aspects
of care, organisation and services was evaluated. Questionnaires
were kept anonymised and distributed by staff not affiliated with
the study.
Results: 185 questionnaires were distributed and 174 were completed
(94% completion) and returned to ward staff prior to discharge.
Demographics and accumulative results were calculated for 4 main
question groups, with an average rating of 4.4/5 for doctors, 4.5/5 for
nurses, 4/5 for services & organisation, and 4.5/5 for overall
satisfaction.
Conclusions: The EORTC IN-PATSAT32 is a useful PREM tool to determine patient satisfaction with all the aspects of the care they receive
during their hospital stay and improve the quality of care health organisations provide.
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Cerebral and intra-tumoral blood flow in adult gliomas: a
meta-analysis of results from contemporary magnetic
resonance imaging techniques
M. Waqar, D. Lewis, E. Agushi, A. Jackson and D.
Coope
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normalised T1W SI values had the greatest ability to discriminate NFPA
from secretory tumours (AUC =0.707–0.786) and distinguish somatotroph granulation status (AUC =0.681).
Conclusions: Quantitative SI based MR parameters derived using clinical acquisition protocols have the ability to non-invasively discriminate
the secretory status of pituitary adenomas and the granulation status
of pre-treatment somatotroph adenomas.

Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: To summarise magnetic resonance imaging (MRI) based
literature on blood flow (BF) in gliomas.
Design: Meta-analysis.
Subjects: Adults (≥18 years); WHO grade 2–4 gliomas; imaged with
dynamic susceptibility contrast (DSC) MRI, dynamic contrast enhanced
(DCE) MRI or arterial spin labelling (ASL).
Methods: MEDLINE, EMBASE and CENTRAL queried 01/01/00–
31/10/18. Two independent authors (MW, DL) reviewed articles for
inclusion. Group comparisons performed with one-way analysis of
variance with post-hoc Bonferroni correction. Non-relative BF reported
in ml/100g/min.
Results: 1590 unique records identified. 33 studies with 1362 patients
included. Mean age =53 years. ASL (55%) and DSC (38%) were the commonest imaging modalities. Preoperatively with increasing glioma
grade (2 vs 4): cerebral BF decreased (85.3 vs 49.6; p < .001); peri-tumoural BF relative to normal brain increased (1.09 vs 1.74); and intra-tumoral BF increased (34.2 vs. 98.0, p < .001). Sufficient post-surgery/
adjuvant therapy data was available for grade 4 gliomas. Compared to
preoperatively, there were marginal increases in white matter BF (26.1
vs 24.9; p < .001) and peri-tumoral BF (18.8 vs 15.5; p < .001), whilst
intra-tumoral BF decreased (68.2 vs 98.0; p < .001).
Conclusions: Increased mass effect from high-grade gliomas impairs
BF within the normal brain that can improve with surgery. High BF in
the non-enhancing peri-tumoral zone suggests a rim of vascularly
active tumour infiltration.

FP1-14

Quantitative MR derived imaging parameters as a
predictor of secretory and histological phenotype in
pituitary adenoma
D. Lewisa, A. Farrallb, D. J. Coopea and K
Gnanalinghama
a
Manchester Centre for Clinical Neurosciences, Manchester, UK; bUniversity
of Edinburgh, Edinburgh, UK

Objectives: To investigate if quantitative MR signal intensity (SI) parameters can be used to predict the secretory and histological phenotype
of pituitary adenoma.
Design: Retrospective.
Subjects: Patients with previously resected non-functioning (NFPA)
and GH-secreting adenomas; patients with prolactinomas who had
undergone medical treatment only.
Methods: Mean tumour T1W and T2W SI values normalised to either
white matter (WM) or CSF were derived from pre-treatment MR imaging. Inter-group differences in normalised SI values and tumour T2W/
T1W SI ratio between non-functioning and secretory tumours were
compared. Subgroup analysis of 20 resected somatotrophs was also
undertaken to compare the effect of granulation status on these
parameters.
Results: 84 patients (36 NFPA, 32 somatotrophs, 16 prolactinomas).
Compared to NFPA, prolactinomas and somatotrophs displayed significantly higher T1W SI (p < .05) and significantly lower T2W/T1W SI
ratio values (p < .01, Mann–Whitney U-test). Sparsely granulated
somatotrophs had significantly higher T2W SI (p = .004) compared to
densely granulated tumours. ROC analysis demonstrated that

FP1-15

Cortical and subcortical representation of the intercostal
muscles: time to revise the motor homunculus?
P. Ghimirea, S. Patela, A. Giamouriadisa, C. Brognab, N.
Pereirac, K. Ashkana, J. Lavradora and F. Vergania
a
King’s College Hospital, London, UK; bKing’s College, London, UK; cInomed,
UK

Objectives: We report the first case series of cortical/subcortical stimulation of the cortex and subcortical region leading to stimulation/
contraction of intercostal muscles during intraoperative mapping and
neuromonitoring for brain tumour resection. Our findings define the
under-studied region of the motor homunculus and its relevant projections, paving the way for routine intra-operative mapping of the
intercostal muscles during tumour surgery for the optimal post-operative outcome.
Methods: Pre-operative motor TMS, advanced DTI were performed to
establish the relationship of brain tumours with the motor cortex and
corticospinal tract. Intraoperative motor mapping was performed with
monopolar stimulation. Cortical and subcortical stimulation demonstrated a selective response from intercostal muscles separate from the
lower limb and upper limb.
Results: The location of the cortical response defined the intercostal
muscle representation within the motor homunculus and that of the
subcortical response confirmed the somatotopy of the corticospinal
tract.
Conclusions: Intercostal muscles are controlled by clear cortical and
subcortical motor pathways. Damage to these areas can lead to paralysis of voluntary respiratory muscles and affect post-operative outcome. Redefinition of the motor homunculus to highlight this region
is warranted to alert surgeons of the importance of preserving these
structures when operating in the eloquent brain.
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Improving surgical outcomes for giant vestibular
schwannomas – a team approach
C. L. Hammerbeck-Ward, O. Pathmanaban, S. A.
Rutherford and A. T. King
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: To assess the impact of planned dual neurosurgeons on
giant (>3 cm) vestibular schwannoma (VS) surgical outcomes.
Design: Comparison of surgical outcomes from 2011 to 2014 when an
ad hoc 2nd neurosurgeon was available and 2015–2018 when all VS
>2.5 cm had a nominated 2nd neurosurgeon.
Subjects: Between 2011 and 2018, 222 VS surgeries with 1 year facial
nerve outcomes were identified, 71 of those were >3 cm.
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Methods: Data were obtained through a retrospective review of the
Manchester surgical database and patient records. These were compared between 2011–2014 and 2015–2018 for totality of tumour
removal, facial nerve preservation and 1 year facial nerve outcome.
Results: For 2011–2014 tumours >3 cm, 1 facial nerve was lost in each
group. For the single surgeon 52% were total removal and 29% for dual
surgeon. 75% had HB Grade I–III facial function at 1 year in both groups
across all extents of tumour removal. For the total tumour removals,
HB I–III was 85% single surgeon and 83% dual surgeon. For 2015–2018
tumours >3 cm, no facial nerves were lost. For the single surgeon 65%
were total removal and 45% for dual surgeon. 100% had HB I–III for
single surgeon and 93% dual surgeon at 1 year across all extents of
tumour removal. For the total tumour removals, HB I–III was 100% single
surgeon and 100% HB I/II for dual surgeon.
Conclusions: Planned dual neurosurgeon operating for giant VS in our
experience has improved patient outcomes, with better facial nerve
preservation, facial function at 1 year and totality of tumour removal.

FP2-2

Review of clinical outcomes of acoustic neuromas
treated with Novalis Stereotactic Radiosurgery
E. Minnocka, S. Hoganb, D. Fitzpatrickc, R. M. Walshb,
D. Rawluka and M. Javadpoura
National Neurosurgical Centre, Beaumont Hospital, Dublin, Ireland;
b
Department of Otolaryngology, Beaumont Hospital, Dublin, Ireland; cSt
Lukes Radiation Oncology Network, Beaumont Hospital, Dublin, Ireland
a

Objectives: Review of clinical outcomes of vestibular schwannomas
(VS) treated with Novalis Stereotactic Radiosurgery (SRS), which is an
image guided frameless linear accelerator (LINAC) based system.
Design: Review of a prospective database of patients with vestibular
schwannomas treated with Stereotactic Radiosurgery using the Novalis
system.
Subjects: 38 patients with vestibular schwannomas treated with
Novalis SRS between 2013 and 2017.
Methods: All patients were seen in a multidisciplinary skull base clinic.
Patients with radiological evidence of tumour growth were considered
for SRS. Clinical and radiological outcomes were recorded prospectively.
Results: 38 patients underwent SRS for VS using the Novalis system.
The tumour maximum diameter range was 6–26 mm with a median of
12 mm. Majority of tumours were treated with a single 12 Gy dose. 1
patient (2.6%) developed new transient facial nerve palsy. Similarly 1
patient (2.6%) developed new transient trigeminal neuropathy. 29%
of patients reported new or worsening vertigo, the majority of which
were transient in nature. The median follow up was 42 months (range
19–62). None of the patients have required surgery during the follow-up period.
Conclusions: The Novalis frameless image guided SRS system is a safe
treatment option for growing vestibular schwannomas, with results
similar to reported Gamma-knife series.

FP2-3

Hearing outcomes with auditory brainstem implantation
in children with aplastic and hypoplastic cochlear nerves
S. A. Rutherforda, C. L. Hammerbeck-Warda, S. R.
Freemanb, S. K. Lloydb, L. Hendersonb and M. P.
O’Driscollb
Salford Royal Hospital, Manchester, UK; bManchester Royal Infirmary,
Manchester, UK
a

Objectives: We review the auditory outcomes for children with
cochlear nerve aplasia or hypoplasia who are not suitable for cochlear

implantation and have therefore received an auditory brainstem
implant (ABI).
Design: Retrospective case series of all children implanted and/or rehabilitated in Manchester.
Subjects: Ninety-five patients have been referred to Manchester for
assessment, of which 18 were suitable for cochlear implantation and
15 went on to have brainstem implantation, 9 of which were in
Manchester.
Methods: Following implantation either in Manchester or abroad,
hearing and speech development were regularly assessed using
Categories of Auditory Performance (CAP) and Speech Intelligibility
Rating (SIR).
Results: Fifteen children had a total of 17 implants (2 bilateral), all of
which were inserted by a retrosigmoid surgical approach. Mean age at
implantation was 2.9 years, with a mean duration of follow-up of 5.8
years. Thirteen patients are users of their ABI, eight of which are full time.
60% have achieved CAP scores ≥5 (discrimination of speech sounds or
common phrases without lip reading). 28% have developed SIR scores
≥3 (intelligible connected speech with listener concentration).
Conclusions: ABI is an effective way to rehabilitate hearing in children
with absent or hypoplastic cochlear nerves, but outcomes are variable
and speech development often limited. In the majority, signing will
remain an important means of communication.

FP2-4

Atypical meningiomas of the anterior skull base
R. Romani, A. Cotici, S. Rutherford, C. HammerbeckWard, A. King, F. Roncaroli, R. Bhalla and O.
Pathmanaban
Manchester Centre for Clinical Neurosciences, Salford, UK
Objectives: Atypical meningiomas represent 5–15% of intracranial
meningiomas. Factors associated with progression are not clear.
Design: Single centre retrospective review of anterior skull base atypical meningiomas.
Subjects: Between 2011 and 2017, 29 grade 2 skull base meningiomas
out of 827 skull base meningiomas were consecutively managed at the
Manchester Centre for Clinical Neurosciences. We analysed a subgroup
of 14 atypical meningiomas of the anterior skull base with Simpson
grade 2–3 resection.
Methods: Epidemiological data, clinical and radiological features were
analysed and correlated with progression.
Results: The mean age of the patients at diagnosis was 58 ± 12 (range,
27–85) years. Preoperative Karnofsky was 80 (range, 60–90). The meningiomas were located at the spheno-orbital region (7), cribriform plate
(3), anterior clinoid process (3), planum sphenoidale (1). Mean maximum
diameter of the tumour was 50 (range, 25–80) mm. Postoperative
Karnosfky score was 70 (range, 50–90). Mean FU was 52 (range, 4–110)
months. Five patients showed evidence of recurrence and required further fractioned radiotherapy. Nine patients did not progress and are still
under radiological and clinical follow-up. Large size (> 40 mm) and hyperintensity in T2W-sequences were associated with progression (p = .094).
Conclusions: Atypical meningiomas of the anterior skull base can be
associated with good outcome after complete resection. Larger size of
the tumour and hyperintensity in T2 sequences may be associated with
progression of the meningiomas.

FP2-5

Delayed basal meningitis secondary to skull base fistula
without CSF leak: case series
A. Kumaria, Y. Ramakrishnan, D. Srinivasan, G. M.
O’Donoghue, G. R. Dow and I. J. A. Robertson
Queen’s Medical Centre, Nottingham, UK
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Objectives: Skull base fistulae, regardless of aetiology, nearly always
present with CSF leak and are a risk factor for meningitis. We present a
series of seven patients with basal meningitis secondary to skull base
fistula without any CSF leak.The objective of this study is to increase
understanding of this rare phenomenon and to propose mechanisms
to better prevent basal meningitis in patients who may be at risk.
Design: Case series.
Subjects: All patients presenting with basal meningitis secondary to
skull base fistula without CSF leak.
Methods: Retrospective review of cases.
Results: We found seven patients (5 males, 2 females); age range 17–46
(mean age 30.3). Aetiology of fistula was traumatic in two cases,
post-operative in four cases (two vestibular schwannomas, one fibrous
dysplasia of the anterior cranial fossa, one posterior fossa astrocytoma)
and one case secondary to a giant prolactinoma invading the sellar
floor. In all but one case Streptococcus pneumoniae infection was
proven. One case was associated with pneumocephalus. Two cases
were associated with CSF diversion and three cases required operative
identification and definitive closure of the skull base fistula. Presentation
was significantly delayed following the index operation/trauma that
caused the fistula (range 12 months–43 years). Outcome following
meningitis was very poor – four cases resulted in moderately severe or
severe disability (Modified Rankin Score 4 or 5), but there was no
mortality.
Conclusions: We have found little literature surrounding this phenomenon and hereby wish to share our experience. Most patients were
young and suffered very significant morbidity. We propose that pneumococcal vaccination may prevent certain similar cases.

FP2-6

CSF leak repair by temporo-parietal temporalis myofascial flap (TPTMFF): a vascularised regional flap to
reconstruct complex skull base defects – a series of 5
cases
K. Kawsar, T. Land, J. Yousaf, A. Paluzzi and S. Ahmed
Queen Elizabeth Hospital, Birmingham, UK
Objectives: CSF leak is a common complication following extended
endonasal approach. After the first diagnosis of post-operative CSF
leak, we re-explore and identify the leak with endonasal approach,
often with fluorescein dye and enforce the repair with vascularised
nasoseptal flap. When this technique failed, we used a novel technique
to repair the leak.
Design: In 5 cases since 2014, when these attempts of repair failed, we
used a vascularised Temporo-Parietal Temporalis Myo-Fascial Flap
(TPTMFF) to accomplish a complex skull base repair.
Subjects: In our series, 1 male and 4 female of 33 to 61 years were
treated. They all had extended endonasal approach for 1 pituitary adenoma, 1 large craniopharyngioma, 1 olfactory groove meningioma &
2 recurrent clival chordomas. The number of surgeries of CSF leak
including the primary operation ranged from 3 to 6. They all had those
operations on the same admission.
Methods: During the operation, A TPTMF flap was harvested based on
the superficial temporal artery feeder. Endonasal approach is used to
identify the leak and prepare the bed to receive the flap. The flap was
tunnelled down to infratemporal fossa and passed on to the nasal cavity
through maxilla and cover the defect of the base of the skull.
Results: Follow up range was of 6–36 months. All of them had good
outcome. The CSF leak was stopped and no added morbidity was noted
resulting from this procedure.
Conclusions: Nasoseptal flap is the first choice to repair the leak. Bur,
in recurrent cases, this TPTMF flap is a robust option.
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Our experience of allografts in anterior skull base
reconstruction
R. A. Dawsona, D. Bondinb, R. Bhallab, O.
Pathmanabanb, S. Rutherfordb, C. HammerbeckWardb and A. Kingb
a
Manchester University NHS Foundation Trust, Manchester, UK; bManchester
Centre for Clinical Neurosciences, Salford, UK

Objectives: We describe the use of allograft materials in reconstructing
large anterior skull base defects in our Endoscopic Skull Base Service.
Methods: We retrospectively reviewed all skull base reconstruction
cases performed jointly by ENT and Neurosurgeons. Components used
within each multilayer repair, rates of post-operative CSF leak and complications were recorded.
Results: We have used Tutoplast® fascia lata in 27 skull base reconstructions, as a single or double allograft layer or reinforcing an autologous
fascia lata layer. As part of a multilayer reconstruction with pedicled
vascularised flaps and tissue adhesive, this material has been invaluable
in difficult skull base repairs. We have had no significant complications
arising from the use of allograft material, and have had 3 postoperative
CSF leaks, 1 requiring revision surgery.
Conclusions: The increasing range of tumours tackled endoscopically
in our unit over the past decade, as the Endoscopic Skull Base Service
has evolved, has led to ever greater reconstructive challenges with
massive defects in complex patients. Tutoplast® fascia lata has become
a frequently used component in a multi-layered skull base reconstruction. While there is an additional expense to using Tutoplast®, we feel
the reduced patient morbidity and costs of autograft harvest make the
use of allografts a valuable and economical adjunct to complex anterior
skull base surgery.
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Early experience with intra-operative MRI (iMRI) in the
resection of pituitary tumours
C. Hannan, A. Alalade, M. Radon and C. Gilkes
The Walton Centre, Liverpool, UK
Objectives: iMRI is increasingly being advocated as an adjunct to
achieving improved gross total resections (GTR). GTR reduces recurrence of NFA to <10%. Since the opening of an iMRI suite in May 2017,
the senior author has utilised it with all endoscopic pituitary cases. We
report our experience.
Design: Prospective review.
Subjects: 30 patients underwent iMRI-assisted endoscopic transphenoidal resection of pituitary adenomas. These consisted of 24 macroadenomas, 5 giant adenomas and 2 functioning microadenoma.
Methods: Following resection, iMRI was performed when maximal
resection was felt to have been achieved. If resectable residual tumour
was identified, the patient underwent further resection and a repeat
iMRI was performed at the end of the procedure for confirmation.
Results: In 20 cases (67%), iMRI confirmed the intraoperative impression i.e. GTR in 15, an anticipated unresectable residual in 2 and
suprasellar residual requiring a planned 2nd-stage craniotomy in 3
cases. In 10 cases (33%), the iMRI findings prompted an unanticipated
further resection. Further tumour was present in 6 (20%), resulting in
a GTR in 3 of these cases. In 4 cases, residual tumour was not found on
surgical re-exploration. Post-operative DI was noted in 36% of cases.
Mean operative time (including scanning and transit time) was
367 minutes.
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Conclusions: iMRI improved surgical resection in 20% of cases and
overall, the GTR rate was improved from 50% to 60% (3 additional
GTRs). However there was a high rate of DI and a long operative time.
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Giant pituitary adenomas: clinical characteristics and
surgical results. Presentation of the first large UK series
of endoscopically operated giant adenomas and review
of the literature
R. Visagan, J. Frantzias, A. Giamouriadis, M. Ugas, E.
Maratos, S. Al-Barazi, K. Barkas and N. Thomas
King’s College Hospital, London, UK
Objectives: To present our experience of giant pituitary adenomas
approached through an endoscopic endonasal transsphenoidal (eTSS)
route over 9 years.
Design: Retrospective review of prospectively collected pituitary adenoma database (n = 610).
Subjects: All patients with giant pituitary adenomas (>4 cm) who
underwent eTSS (n = 38).
Methods: Evaluation of pituitary database, operative notes, pituitary
MDT documents, ophthalmological assessments and radiological studies. Secondary analysis of demographic factors, biochemical/hormonal
and visual status, extent of resection, tumour control rates, clinical
outcomes and complications.
Results: 23 (61%) were male patients with average age of 51.6 years.
5 tumours were functional: 3 GH-secreting, 2 prolactinomas. Visual field
deficit was the commonest presentation (89%) followed by partial
hypopituitarism (50%). 12 (32%) underwent revision surgery due to
incomplete resection. 15 (39%) had radiotherapy for residual. 4 cases
of post-operative CSF leak, 3 haematomas and 1 meningitis. No cases
of post-operative stroke or death. 17 (45%) patients had documented
post-operative visual improvement. 63% of hypopituitary patients had
biochemical remission.
Conclusions: Giant pituitary adenomas remain a surgical challenge
with regards to the optimal management strategy. We present the first
UK series of giant pituitary adenomas via eTSS, which appears to be
safe and effective.
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The importance of the sellar encroachment score in pre
& post-op hypopituitarism risk in non-adenomatous
sellar/parasellar lesions
M. Waqara, S. Rampersada, D. Bennettb, T. Kearneya
and K. Gnanalinghama
a
Manchester Centre for Clinical Neurosciences, Salford, UK; bNinewells
Hospital Dundee, Scotland, UK

Objectives: To identify factors associated with pre/post-op pituitary
hormone replacement (PHR) in patients with non-adenomatous sellar/
parasellar lesions (NASPLs).
Design: Single-centre review (2006–18).
Subjects: Adults (≥16 years); histologically confirmed NASPL; follow-up
≥3 months or until post-op radiotherapy.
Methods: Data obtained on clinical and imaging variables. The
degree of sellar encroachment was defined using a novel score (sellar
encroachment score, SES) calculated as the sum of the thirds of sellar
encroachment in the coronal and sagittal planes. Multivariate analysis

with logistic regression used to determine factors associated with
PHR.
Results: 117 patients included: median age =49 (range 16–84) years
and median follow-up =13 (range 1–117) months. Surgery was performed via the trans-sphenoidal (n = 62, 53%) or trans-cranial route (n
= 42, 36%) and 25 (21%) underwent multiple surgeries. The commonest
histology types were meningioma (n = 33, 28%) and craniopharyngioma (n = 20, 17%). The median SES was 6 (range 0–6). Most patients (n
= 86, 74%) did not require PHR pre-op. The need for PHR increased after
surgery in 41 (35%) patients and reduced in 4 (3%). The SES was the
only factor predictive of pre- (OR =2.38, 95% CI =1.16–4.88, p = .02) and
post-op PHR (OR =4.07, 95% CI =1.64–10.14, p = .003).
Conclusions: A significant proportion of patients with NASPLs present
with the need for PHR that may worsen after surgery. The degree of
sellar encroachment is predictive of the need for PHR pre- and post-op.
Our findings require future validation.
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Olfactory and sino-nasal outcomes following endoscopic
endonasal transsphenoidal surgery
G. Sunderlanda, A. Sinhaa, C. Gilkesa, J. Elenbogenb,
C. Croziera and E. Wilbya
The Walton Centre, Liverpool, UK; bAlder Hey Children’s Hospital, Liverpool,
UK

a

Objectives: To prospectively assess olfactory and sino-nasal outcomes
in patients undergoing elective endoscopic endonasal transsphenoidal
surgery (EETS).
Design: Prospective patient-reported outcome study.
Subjects: 20 consecutive and unselected patients undergoing EETS
were recruited and consent obtained.
Methods: Baseline assessment of olfactory function was performed
using the validated UPSIT smell test alongside QoL assessments using
the Sino-Nasal Outcomes Test (SNOT) and Anterior Skull Base
Questionnaire (ASBQ) prior to surgery. Repeat olfactory function testing
and QoL questionnaires were performed at 3 months and 12 months
post operatively.
Results: All patients underwent pituitary surgery and there were no
extended approaches. One patient died. Olfactory function score was
worse at 3 months (25.9) compared with baseline (30.5), p = .0152. This
improved back towards baseline at 1 year (28.8). 3 patients (15%) had
significant residual olfactory impairment at 1 year. There were no significant differences in SNOT score or ASBQ at 3 month or 1 year follow up.
Conclusions: Endoscopic endonasal transsphenoidal (EETS) surgery is
associated with sino-nasal complications such as olfactory dysfunction
which can have a negative impact on quality of life. Previous studies
have retrospectively assessed olfactory function alone or not formally
assessed olfaction. Our study is the first to formally and prospectively
assess olfactory function. We believe that assessment of olfactory function should be routine practice following EETS.
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Central itch centre – uncovered!
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Propranolol for intracerebral cavernomas (PICC study) – a
pilot patient study, outcome and call for a multi centre
study
C. Kaliaperumala, J. Kandasamya, P. Galloa, D. Sokola,
A. McLellanb, R. Chinb, K. K. Tallurb and K. McWilliamsb

Management of antithrombotic agents in elective
neurosurgery patients
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Whitney and P. Epaliyanage

Department of Paediatric Neurosurgery, Royal Hospital for Sick Children,
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Patient perspectives on hair care in brain tumour surgery
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Multifocal infratentorial pilocytic astrocytoma in an adult
patient: a case report
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A 15-year experience of routine pre-operative
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